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11. A ship leaves-a harbour, H, and steams 7 nautical
miles in a direction N. 67° E. (067°) to a point ELAL P
it ‘alters course and steams 5 nautical miles in a direction
N. 28° W. (332°) to a point . Find the distance and
bearing of Q from H.
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UNIVERSITY OF LONDON

GENERAL CERTIFICATE OF #DUCATION
EXAMINATION

Ordinary Level
- ) SUMMER, 1955

PURE MATHEMATICS
(a) ARITHMETIC AND TRIGONOMETRY
MONDAY, June 20—Morning, 9.30 to 11.30
All necessary working must be shown
SECTION A

[Answer ALL the questions in this seclion.
tables must ot be used in Questions 1 and 2.]

) Simplify 1883 )
1. (i) Simplify m /4
(ii) Find the exact value of M . = -4
0-2x 0-07

(iii) Find the cost of 2 tons 5 ewt. at £7 6s. 8d. per ton.

2. (i) Convert a speed of 310 kilometres in 37 minutes
to kilometres per hour, correct to the nearest kilometre
per hour. 50T  LE

(ii) In 1914 new- Iaud eggs cost 10d. a dozen. In
November, 1954, they cost 61d. each. Express the 1954
price as a percentage of the 1914 price.

(iii) Bone meal costing 3d. a lb. is applied at the rate
of 4 oz. per square yard to an allotment measuring 25 yd.
by 16 yd. Find the total cost. g
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3. (i) Show that 1 sq. mile=640 acres. A map is
drawn to a scale of 2 in. to 1 mile. What is the area, in
acres, of a field which is represented on the map by an
area of } sq. in. ? 10

(ii) A motorist drives a distance of 20 miles at an
average speed of 40 m.p.h. and returns at an average
speed of 30 m.p.h. Find his average speed, in m.p.h.,
for the whole journey. :

&

4, Find the number of two-gallon tins whieh can be
filled from a full cylindrical storage tank of diameter 6 ft.
and length 8 ft., allowing for a two per cent loss in filling.

o ro -
I:Ta.ke 1 cu. ft.=6} gall. and 7r=—2-7-.] 673

5. The ordinary price of pyjamas is 22s. 6d. During a
sale there is a discount of 2s. in the £. What is the sale
price ? Towards the end of the sale 2s. 6d. is taken off
the sale price. Express the tolal reduction as a percentage
_of the ordinary price.

6. A motor-car depreciates in value each year by
15 per cent of its value at the beginning of the year.
What is the value, to the neavest £, of a car, costing £750,
two years after purchase ?

SecmoN B

[Answer any THREE questions from this section.]

7. In the financial year 1954-55 a man had an earned
income of £1,350 and a further unearned income of £200
from investments. In that year income-tax was levied
according to the following rules. The first £210 of the
man’s income was free of tax and there was a further
tax-free allowance of two-ninths of the earned income.
The remainder of his #otal income, called the “ taxable
income ”, was taxed as follows. The first £100 of the
taxable ineome was taxed at 2s. 6d. in the £; the next
£150 at 5s.; the next £150 at 7s.; and the remainder
at 9s. in the £ How much tax did the man pay ?
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8. Fruit cordial is packed in bottles of external
diameter 33in. The bottles are packed in crates, to
hold two dozen bottles, in four rows of six. The sides
of the crates are 1 in. thick and there are separators of
thickness % in, between the bottles, as in the diagram.

& . Mgz

/ 777777 77773 ¢— Side of crate, 1" thick.
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<—— Separator, 3" thick.
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Diagram showing a corner of a crate.

Find the external dimensions of the bottom of a crate
and determine the greatest number of crates which can
be arranged on the floor of a lorry of internal measure-
ments 6 ft. by 13 ft. e

Find, in gallons, the amount of cordial which can be
carried by the lorry if each bottle holds 1} pints and the
lorry, when fully loaded, can carry four layers of crates.

9. In 1939 two men, Adam‘g and Black, each possessed

- £1,250 and'each bught a house with his meney.

Adams let his -house, arid in 1954 was feceiving a rent:
of £90 per annum. Out of this he had to pay £20 for
repairs, and then had to pay income-tax of 9s. in the £
on the remainder of the rent.

Black sold his house in 1948 for £3,500 and invested
£2.000 in a Building Society paying 219, per annum free
of tax, and the rest in another society paying 2}9%, per
annum free of tax.

(Calculate the net income each man received in 1954
and express Black’s net income as a percentage of the
capital he owned in 1939.

10. From the top of a cliff known to be 77 metres above
sea-level at low tide, the angle of depression of a buoy
is 11° 14’ at low tide and 10° 34’ at high tide. Find, to
the nearest ten centimetres, the rise of the tide.
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(i) Find the average of five numbers, if one of themis 11 and
the average of the other four numbers is 6.

(ii) A map is drawn to the scale of 1 inch to 1 mile. Find the

length on the map which represents an actual distance
1 540 yards. ‘

(i) The area of a trapezium is 80 cm?, and the distance

i 1

between the parallel sides is 10 cm. If the length of one of the -
parallel sides is 5 cm, calculate the length of the other parallel

side. {
(ii) A room is 9 ft long, 6 ft wide and 7 ft 6 inches high. If
the combined area of the window and door is 36 ft?, find
the cost of tiling the walls with tiles 6 inches square which
cost £15 per 100, if the door and window are positioned such
that the tiles fit exactly.

(i) A car has wheels of diameter 21 inches. Calculate how
many times in a second each revolves when the car has a
speed of 60 mile/h.

[Take = as 34.]

(i) Find the number of years for which £120 must be ©

invested at 74%, per annum simple interest to amount to £174.

(iii) Calculate the compound interest on £1 500 at 5% per
annum for 2 years.

A wholesaler buys 1000 articles from a manufacturer for a
total cost of £120. He sells them to retailers at 20p each fo
the first 100, 18p each for the next 200 and at 15_§

the remainder of the order. If one retailer orders 750 articles
and another orders 250, calculate the wholesaler’s profit.
Express this as a percentage of his outlay.

(i) Calculate the angle between a longer side and a diagonal
of a rectangle with sides of 4 cm and 5 cm.
(ii) 1 ft* of metal weighs 672 Ib. Calculate the weight in
grammes, to the nearest {5 gramme, of 1 cm® of the same
metal.

[Take 1 inch = 2-54 cm; 1 oz = 31'1 grammes. ]

 each fo..

3
Section B
Answer any THREE questions in this section.

manufacturer estimates that at inspection 12% of the
icles he produces will have to be rejected. He accepts an
er to supply 22 000 articles at £7-50 each. Calculate how
any articles he must produce to ensure the order is
completed.
He estimates the profit on his total outlay, which includes the
manufacture of rejected articles, to be 65%,. Find the cost
of manufacture of each article.
In fact only 8%, were rejected and he sold the extra articles
at the reduced price of £6-00 each. Find his actual profit and
express this as a percentage of his total outlay.

. A town has two circular reservoirs. One has a diameter of

800 yards. If the water level of this reservoir is raised by
1 inch, calculate how many gallons of water will be added.
Give your answer to the nearest 10 000 gallons.

A rise of 1 inch in the water levels of both reservoirs provides
jointly 4 million gallons of water. Calculate the diameter
of the second reservoir.

[Takew as 3%; 1 gallon of water weighs 101b;
1 cubic foot of water weighs 62-4 1b. ]

. A man travels by car from 4 to D via B and C. The times for

the three sections AB, BC, CD are in the ratio of 1:5:4 and
the distance 4B, BC, CD are in the ratio 1:12:8. The
distance BC is 180 miles and the total driving time for the
journey AD is 6 hours 40 minutes. Calculate

(@) the time for each section,

(b) the distances AB and CD, _

(c) his average speed for the whole journey from 4 to D.
On another occasion his average speed from 4 to B is
reduced to 18 mile/h and from C to D is reduced to 40 mile/h,

the speed from B to C remaining the same. Calculate the
ratio of the three times in this case.

Turn over
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(i) Find the average of five numbers, if one of them s 11 and
the average of the other four numbers is 6.

(if) A map is drawn to the scale of 1 inch to 1 mile. Find the
length on the map which represents an actual distance of

1 540 yards. ,

(i) The area of a trapezium is 80 cm? and the distance
between the parallel sides is 10 cm. If the length of one of the
parallel sides is 5 cm, calculate the length of the other parallel
side.

(ii) A room is 9 ft long, 6 ft wide and 7 ft 6 inches high. If A

the combined area of the window and door is 36 ft?, find
the cost of tiling the walls with tiles 6 inches square which
cost £15 per 100, if the door and window are positioned such
that the tiles fit exactly.

(i) A car has wheels of diameter 21 inches. Calculate how
many times in a second each revolves when the car has a
speed of 60 mile/h.

[Take w as 31.]

(ii) Find the number of years for which £120 must be
invested at 739, per annum simple interest to amount to £174.
(iii) Calculate the compound interest on £1 500 at 59, per
annum for 2 years.

A wholesaler buys 1000 articles from a manufacturer for a
total cost of £120. He sells them to retailers at 20p each for
the first 100, 18p each for the next 200 and at 15p each for
the remainder of the order. If one retailer orders 750 articles
and another orders 250, calculate the wholesaler’s profit.
Express this as a percentage of his outlay.

(i) Calculate the angle between a longer side and a diagonal
of a rectangle with sides of 4 cm and 5 cm.
(ii) 1 ft® of metal weighs 672 1b. Calculate the weight in
grammes, to the nearest ii; gramme, of 1 cm® of the same
metal.

[Take 1 inch = 2-54 cm; 1 oz = 31-1 grammes. ]

Section B

Answer any THREE questions in this section.

7. A manufacturer estimates that at inspection 12% of the
~ articles he produces will have to be rejected. He accepts an

‘order to supply 22 000 articles at £7-50 each. Calculate how
many articles he must produce to ensure the order is
completed.

He estimates the profit on his total outlay, which includes the
manufacture of rejected articles, to be 65%,. Find the cost
of manufacture of each article.

In fact only 89, were rejected and he sold the extra articles
at the reduced price of £6:00 each. Find his actual profit and
express this as a percentage of his total outlay.

. A town has two circular reservoirs. One has a diameter of

800 yards. If the water level of this reservoir is raised by

1 inch, calculate how many gallons of water will be added.

Give your answer to the nearest 10 000 gallons.

A rise of 1 inch in the water levels of both reservoirs provides
jointly 4 million gallons of water. Calculate the diameter
of the second reservoir.

[Takew as 3%; 1 gallon of water weighs 10 1b;
1 cubic foot of water weighs 62-4 1b.]

. A man travels by car from A to D via B and C. The times for

the three sections 4B, BC, CD are in the ratio of 1:5:4 and
the distance 4B, BC, CD are in the ratio 1:12:8. The
distance BC is 180 miles and the total driving time for the
journey 4 D is 6 hours 40 minutes. Calculate

(a) the time for each section,
(b) the distances 4B and CD,
(¢) his average speed for the whole journey from A4 to D.

On another occasion his average speed from A to B is =

reduced to 18 mile/h and from C to D is reduced to 40 mile/h,
the speed from B to C remaining the same, Calculate the
ratio of the three times in this case.
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2. (i) Find the average of five numbers, if one of them is 11 and

the average of the other four numbers is 6.

(if) A map is drawn to the scale of 1 inch to 1 mile. Find the
length on the map which represents an actual distance of
1 540 yards.

. (i) The area of a trapezium is 80 cm?, and the distance
between the parallel sides is 10 cm. If the length of one of the
p':zlrallel sides is 5 cm, calculate the length of the other parallel
side.
(ii) A room is 9 ft long, 6 ft wide and 7 ft 6 inches high. It
the combined area of the window and door is 36 ft2, find
the cost of tiling the walls with tiles 6 inches square which
cost £15 per 100, if the door and window are positioned such
that the tiles fit exactly.

(i) A car has wheels of diameter 21 inches. Calculate how
many times in a second each revolves when the car has a
speed of 60 mile/h.

[Take 7 as 31.]

(ii) Find the number of years for which £120 must be
invested at 749, per annum simple interest to amount to £174.
(iii) Calculate the compound interest on £1 500 at 5% per
annum for 2 years,

. A wholesaler buys 1000 articles from a manufacturer for a
total cost of £120. He sells them to retailers at 20p each for
the first 100, 18p each for the next 200 and at 15p each fo:
the remainder of the order. If one retailer orders 750 articles
and another orders 250, calculate the wholesaler’s profit.
Express this as a percentage of his outlay.

(i) Calculate the angle between a longer side and a diagonal
of a rectangle with sides of 4 cm and 5 cm.
(ii) 1 ft* of metal weighs 672 Ib. Calculate the weight in
grammes, to the nearest {%; gramme, of 1 cm?® of the same
metal.

[Take 1 inch = 2-54 cm; 1 oz = 311 grammes.]

7'

Section B
Answer any THREE questions in this section.

A manufacturer estimates that at inspection 129, of the
articles he produces will have to be rejected. He accepts an
order to supply 22 000 articles at £7-50 each. Calculate how
many articles he must produce to ensure the order is
completed. 1

He estimates the profit on his total outlay, which includes the
manufacture of rejected articles, to be 65%. Find the cost
of manufacture of each article.

In fact only 89, were rejected and he sold the extra articles
at the reduced price of £6:00 each. Find his actual profit and
express this as a percentage of his total outlay.

A town has two circular reservoirs. One has a diameter of
800 yards. If the water level of this reservoir is raised by
1 inch, calculate how many gallons of water will be added.
Give your apswer to the nearest 10 000 gallons.

A rise of 1 inch in the water levels of both reservoirs provides
jointly 4 million gallons of water. Calculate the diameter
of the second reservoir.

-~ [Takew as 3%; 1 gallon of water weighs 10 1b;
1 cubic foot of water weighs 62:4 1b, ]

A man travels by car from 4 to D via B and C. The times for
the three sections 4B, BC, CD are in the ratio of 1:5:4 and
the distance AB, BC, CD are in the ratio 1:12:8. The
distance BC is 180 miles and the total driving time for the
journey A D is 6 hours 40 minutes. Calculate

(@) the time for each section,
(b) the distances AB and CD,
(c) his average speed for the whole journey from 4 to D.

On another occasion his average speed from 4 to B is
reduced to 18 mile/h and from C to D is reduced to 40 mile/h,
the speed from B to C remaining the same. Calculate the
ratio of the three times in this case.
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2. A cooker is in the form of a rectangular box of height 88 cm
and its base is a square of side 55 cm. Calculate

(@) the volume of the cooker in cubic centimetres,
(b) the volume of the cooker in cubic metres,

(¢) the area of the base of the cooker in square feet giving
your answer correct to three significant figures,

[Take 1 m = 39-4 in.]

3. Answer either Part A (present currency) or Part B (decimal

currency).

Part A (present currency). A builder employs
4 bricklayers for a 44-hour week at 8s 6d per hour,
1 plumber for a 42-hour week at 95 per hour,
2 carpenters for a 40-hour week at 9s 6d per hour,
and in addition he has to pay 71s per man per week National
Insurance. Calculate the weekly cost to the builder of employing
these men.

Part B (decimal currency). A builder employs
4 bricklayers for a 44-hour week at 421p per hour,
1 plumber for a 42-hour week at 45p per hour,
2 carpenters for a 40-hour week at 473p per hour,
and in addition he has to pay £3-55 per man per week National
Insurance. Calculate the weekly cost to the builder of
employing these men.

4. A solid gold medal is in the shape of a cylindrical disc of
diameter 7 cm and thickness 6 mm. If the density of gold is
19 gramme/cm?® calculate

(a) the perimeter of the disc,
(b) the weight of the medal.
[Take = = 34.]

: 2. If 120 women attend the meeting, calculate the number
of men attending the meeting,

If the number of students attending the meeting represents
39% of the student population of the University, calculate the
total student population of the University.

3

6. If the length of a diagonal of a rectangle is 12 cm and the acute
angle between the diagonals is 54°, calculate the lengths of the
sides of the rectangle.

Section B
Answer any THREE questions in this section.

7. An examination consists of a theory paper and a practical
paper. Candidates may obtain full marks by answering
correctly 5 questions on the theory paper and 3 questions on the
practical paper. If each question on the practical paper carries
two and a half times the number of marks awarded for each
question on the theory paper, calculate the percentage of the
full marks obtained by

(@) a candidate who attempts only 4 questions on the
theory paper and 2 questions on the practical paper
but answers each correctly,

(b) a candidate who scores three-fifths of the possible
marks on the theory paper and two-fifths of the
possible marks on the practical paper.

8. Answer this question either in present currency or in decimal
currency. : )
Find the cost of buying a new house if, in addition to the
builder’s price of £8200, the purchaser must pay a fee equal
to 1239 of the builder’s price to the Architéct, a fee equal to
249 of the builder’s price to the Surveyor and £482 in legal
expenses.

After making a cash payment, the purchaser borrows £7800
from an Insurance Company and agrees to pay, at the end of
each year, interest at the rate of 7} % per annum on the amount
on loan during that year.

If the purchaser makes a payment of £900 to the Insurance
Company at the end of each of the first two years, calculate

(@) how much capital is repaid at the end of the first !
year, 2

(b) how much interest is paid at the end of the‘secon
year, :
(¢) the amount still on loan at the beginning of the third
year.
Turn over
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A cooker is in the form of a rectangular box of height 88 cm
and its base is a square of side 55 cm. Calculate

(@) the volume of the cooker in cubic centimetres,
(b) the volume of the cooker in cubic metres,

(c) the area of the base of the cooker in square feet giving
your answer correct to three significant figures.

[Take 1 m = 394 in.]

Answer either Part A (present currency) or Part B (decimal
currency).

Part A (present currency). A builder employs
4 bricklayers for a 44-hour week at 8s 64 per hour,
1 plumber for a 42-hour week at 95 per hour,
2 carpenters for a 40-hour week at 9s 64 per hour,
and in addition he has to pay 71s per man per week National
Insurance. Calculate the weekly cost to the builder of employing
these men.
Part B (decimal currency). A builder employs
4 bricklayers for a 44-hour week at 424p per hour,
1 plumber for a 42-hour week at 45p per hour,
2 carpenters for a 40-hour week at 471p per hour,
and in addition he has to pay £3-55 per man per week National
Insurance. Calculate the weekly cost to the builder of
employing these men.

A solid gold medal is in the shape of a cylindrical disc of
diameter 7 cm and thickness 6 mm. If the density of gold is
19 gramme/cm? calculate

(a) the perimeter of the disc,
(b) the weight of the medal.
[Take = = 3%.]

n a University student meeting the ratio of men to women is

% : 2. If 120 women attend the meeting, calculate the number

|
4

6.

7.

3

If the length of a diagonal of a rectangle is 12 cm and the acute
angle between the diagonals is 54°, calculate the lengths of the
sides of the rectangle.

Section B
Answer any THREE questions in this section.

An examination consists of a theory paper and a practical
paper. Candidates may obtain full marks by answering
correctly 5 questions on the theory paper and 3 questions on the
practical paper. If each question on the practical paper carries
two and a half times the number of marks awarded for each
question on the theory paper, calculate the percentage of the
full marks obtained by
(@) a candidate who attempts only 4 questions on the
theory paper and 2 questions on the practical paper
but answers each correctly,
(b) a candidate who scores three-fifths of the possible
marks on the theory paper and two-fifths of the
possible marks on the practical paper.

. Answer this question either in present currency or in decimal

currency,

Find the cost of buying a new house if, in addition to the
builder’s price of £8200, the purchaser must pay a fee equal
to 1239 of the builder’s price to the Architect, a fee equal to
2495 of the builder’s price to the Surveyor and £482 in legal
expenses.

After making a cash payment, the purchaser borrows £7800
from an Insurance Company and agrees to pay, at the end of
each year, interest at the rate of 74 % per annum on the amount
on loan during that year.

If the purchaser makes a payment of £900 to the Insurance
Company at the end of each of the first two years, calculate

(@) how much capital is repaid at the end of the first
year, 4

(6) how much interest is paid at the end of the sécond
year, e

(¢) the amount still on loan at the beginning of the third
year.










2

2. A cooker is in the form of a rectangular box of height 88 cm

5.

and its base is a square of side 55 cm. Calculate
(a) the volume of the cooker in cubic centimetres,
(b) the volume of the cooker in cubic metres,

(c¢) the area of the base of the cooker in square feet giving
your answer correct to three significant figures.

[Take 1 m = 394 in.]

Answer either Part A (present currency) or Part B (decimal
currency).

Part A (present currency). A builder employs
4 bricklayers for a 44-hour week at 8s 6d per hour,
1 plumber for a 42-hour week at 9s per hour,
2 carpenters for a 40-hour week at 9s 6d per hour,
and in addition he has to pay 71s per man per week National
Insurance. Calculate the weekly cost to the builder of employing
these men.

Part B (decimal currency). A builder employs
4 bricklayers for a 44-hour week at 424p per hour,
1 plumber for a 42-hour week at 45p per hour,
2 carpenters for a 40-hour week at 474p per hour,
and in addition he has to pay £3-55 per man per week National
Insurance. Calculate the weekly cost to the builder of
employing these men.

A solid gold medal is in the shape of a cylindrical disc of
diameter 7 cm and thickness 6 mm. If the density of gold is
19 gramme/cm?® calculate

(a) the perimeter of the disc,
(b) the weight of the medal.
[Take 7 = 3%.]

In a University student meeting the ratio of men to women is
\: 2. If 120 women attend the meeting, calculate the number

__ f the number of students attending the meeting represents
7 of the student population of the University, calculate the
tal student population of the University.

6.

7

3

If the length of a diagonal of a rectangle is 12 cm and the acute
angle between the diagonals is 54°, calculate the lengths of the
sides of the rectangle.

Section B
Answer any THREE questions in this section.

An examination consists of a theory paper and a practical
paper. Candidates may obtain full marks by answering
correctly 5 questions on the theory paper and 3 questions on the
practical paper. If each question on the practical paper carries
two and a half times the number of marks awarded for each
question on the theory paper, calculate the percentage of the
full marks obtained by
(@) a candidate who attempts only 4 questions on the
theory paper and 2 questions on the practical paper
but answers each correctly,
(b) a candidate who scores three-fifths of the possible
marks on the theory paper and two-fifths of the
possible marks on the practical paper.

. Answer this question either in present currency or in decimal

currency.

Find the cost of buying a new house if, in addition to the
builder’s price of £8200, the purchaser must pay a fee equal
to 124 % of the builder’s price to the Architect, a fee equal to
24 % of the builder’s price to the Surveyor and £482 in legal
expenses.

After making a cash payment, the purchaser borrows £7800
from an Insurance Company and agrees to pay, at the end of
each year, interest at the rate of 73 9, per annum on the amount
on loan during that year.

If the purchaser makes a payment of £900 to the Insurance
Company at the end of each of the first two years, calculate

(@) how much capital is repaid at the end of the first
year,

(b)) how much interest is paid at the end of the seconds

year,

(c) the amount still on loan at the beginning of the third =

year,

e
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4. The freezing point of water is 0° on the Celsius scale and 32° on
the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate

(a) the temperature difference, in degrees Fahrenheit,
between the freezing and boiling points of water,

(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,

(¢) the Fahrenheit temperature which corresponds to 35°
Celsius,

(d) the Celsius temperature which corresponds to 99-5°

Fahrenheit.

5. (i) Fig 1 represents a window frame, which consists of a square
ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take 7 as 34.]
X

Fig 1

The longest side of a set-square, whose angles are 30°, 60°
90°, is 12 cm. Calculate the length of the side opposite the
angle, giving your answer to the nearest millimetre.

G

c BV
1.'\-‘- g
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6. A dealer bought a radio receiver from a manufacturer for £36
and sold it at a profit of 12} % on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8Y of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
far the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B
Answer any THREE questions in this section.

7. The General Rate for 1968 in a County Borough was fixed at
10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

. The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3-21 pence in the

~ pound. Find the amount of money spent on the public libraries
during the year.

8. A rectangular swimming pool of length 75 ft and width 25 ft
contained water to a uniform depth of 12 ft. Calculate, in ft?,
the volume of water in the pool,

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the poo}
through a pipe of circular cross-section of radius 2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly
6 hours by a second pump working alone. Calculate how much
time would have been saved in emptying the pool if both pumps
had operated together. r

S

[Take = as 3%.]

Turn Over









2

4. The freezing point of water is 0° on the Celsius scale and 32° on

the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate
(a) the temperature difference, in degrees Fahrenheit,
between the freezing and boiling points of water,
(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,
(¢) the Fahrenheit temperature which corresponds to 35°
Celsius,

(d) the Celsius temperature which corresponds to 99-5°
Fahrenheit.

5. (i) Fig1 represents a window frame, which consists of a square

ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take = as 3%.]
B

Fig 1

) The longest side of a set-square, whose angles are 30°, 60°
d 90°, is 12 cm. Calculate the length of the side opposite the
60° angle, giving your answer to the nearest millimetre.

3

6. A dealer bought a radio receiver from a manufacturer for £36

and sold it at a profit of 12} % on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8)/ of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B

Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3-21 pence in the
pound. Find the amount of money spent on the public libraries
during the year.

A rectangular swimming pool of length 75 ft and width 25 ft
contained water to a uniform depth of 12 ft. Calculate, in ft?,
the volume of water in the pool.

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly
6 hours by a second pump working alone. Calculate how much
time would have been saved in emptying the pool if both pum;
had operated together.

[Take = as 3}.]
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. The freezing point of water is 0° on the Celsius scale and 32° on
the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate
(a) the temperature difference, in degrees Fahrenheit,
between the freezing and boiling points of water,
(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,
(c) the Fahrenheit temperature which corresponds to 35°
Celsius,
(d) the Celsius temperature which corresponds to 99-5°
Fahrenheit.

. (i) Fig1 represents a window frame, which consists of a square
ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take = as 33.]
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Fig 1

(i) The longest side of a set-square, whose angles are 30°, 60°
90°, is 12 cm. Calculate the length of the side opposite the
604 angle, giving your answer to the nearest millimetre.

3

6. A dealer bought a radio receiver from a manufacturer for £36

and sold it at a profit of 12} % on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8%, of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B

Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

105 94 in the pound and the Water Rate at 9d in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3-21 pence in the
pound. Find the amount of money spent on the public libraries
during the year.

. A rectangular swimming pool of length 75 ft and width 25 ft

contained water to a uniform depth of 12 ft. Calculate, in ft®,
the volume of water in the pool.

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius 2 in, Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly

6 hours by a second pump working alone. Calculate how much

time would have been saved in emptying the pool if both pumps
had operated together.

[Take = as 34.]
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4. The freezing point of water is 0° on the Celsius scale and 32° on

the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate

(a) the temperature difference, in degrees Fahrenheit, .-

between the freezing and boiling points of water,

(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,

(¢) the Fahrenheit temperature which corresponds to 35°
Celsius, -

(d) the Celsius temperature which corresponds to 99-5°
Fahrenheit.

5. (i) Fig1 represents a window frame, which consists of a square

ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take = as 34.]
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(i), The longest side of a set-square, whose angles are 30°, 60°
and 90°, is 12 cm. Calculate the length of the side opposite the
60°'angle, giving your answer to the nearest millimetre.

3

6. A dealer bought a radio receiver from a manufacturer for £36
‘and sold it at a profit of 12} % on the cost price. Calculate the

retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8% of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B

Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3-21 pence in the
pound. Find the amount of money spent on the public libraries
during the year.

. A rectangular swimming pool of length 75 ft and width 25 ft

contained water to a uniform depth of 12 ft. Calculate, in ft?,
the volume of water in the pool.

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius 2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly
6 hours by a second pump working alone. Calculate how much
time would have been saved in emptying the pool if both pumps
had operated together.
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4. The freezing point of water is 0° on the Celsius scale and 32° on

the Fahrenheit scale, while the boiling point of water is 100° on

the Celsius scale and 212° on the Fahrenheit scale. Calculate

(a) the temperature difference, in degrees Fahrenheit,
_ between the freezing and boiling points of water,

(b) the rise in temperature on the Fahrenheit scale which
' corresponds to a rise of 1° on the Celsius scale,

(¢) the Fahrenheit temperature which corresponds to 35°

Celsius,

(d) the Celsius temperature which corresponds to 99-5°

| Fahrenheit.

5. (i) Fig1 represents a window frame, which consists of a square

ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take 7 as 3%.]
X
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(ii) The longest side of a set-square, whose angles are 30°, 60°
d 90°, is 12 cm. Calculate the length of the side opposite the
60° angle, giving your answer to the nearest millimetre.

6. A dealer bought a radio !recéiverzfr'om a manufacturer for £36

and sold it at a profit of 12} % on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8%/ of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage

of the manufacturer’s original price.
s\
Section B » =

Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the

public libraries was equivalent to a rate of 3-21 pence in the
pound. Find the amount of money spent on the public libraries

during the year. e’

|®

. A rectangular swimming pool of length 75 ft and width 25 ft

contained water to a uniform depth of 12 ft. Calculate, in ft?,
the volume of water in the pool. Y L

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius 2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly

6 hours by a second pump working alone. Calculate how much

time would have been saved in emptying the pool if both pumps
had operated together.
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4. The freezing point of water is 0° on the Celsius scale and 32° on 6. A dealer bought a radio receiver from a manufacturer for £36

the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate

(a) the temperature difference, in degrees Fahrenheit,
between the freezing and boiling points of water,

(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,

(c) the Fahrenheit temperature which corresponds to 35°
Celsius,

(d) the Celsius temperature which corresponds to 99-5°
Fahrenheit.

. (1) Fig1 represents a window frame, which consists of a square
ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take 7 as 33.]
X

Fig 1

(ii) The longest side of a set-square, whose angles are 30°, 60°
and 90°, is 12 cm. Calculate the length of the side opposite the
60° angle, giving your answer to the nearest millimetre.

and sold it at a profit of 124 9 on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8% of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B
Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134,

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3:21 pence in the
pound. Find the amount of money spent on the public libraries
during the year.

. A rectangular swimming pool of length 75 ft and width 25 ft

contained water to a uniform depth of 12 ft. Calculate, in ft5,
the volume of water in the pool.

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius 2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly
6 hours by a second pump working alone. Calculate how much
time would have been saved in emptying the pool if both pumps
had operated together.

[Take = as 33%.]
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4. The freezing point of water is 0° on the Celsius scale and 32° on

the Fahrenheit scale, while the boiling point of water is 100° on
the Celsius scale and 212° on the Fahrenheit scale. Calculate

(a) the temperature difference, in degrees Fahrenheit,
between the freezing and boiling points of water,

(b) the rise in temperature on the Fahrenheit scale which
corresponds to a rise of 1° on the Celsius scale,

(c) the Fahrenheit temperature which corresponds to 35”
Celsius,

(d) the Celsius temperature which corresponds to 99-5°
Fahrenheit.

. (i) Fig1 represents a window frame, which consists of a square
ABCD and a semi-circle BXC. If BC = 28 in., calculate in
square inches the total area of ABXCD.

[Take 7 as 34.]
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(ii) The longest side of a set-square, whose angles are 30°, 60°
and 90°, is 12 cm. Calculate the length of the side opposite the
60° angle, giving your answer to the nearest millimetre.

3

6. A dealer bought a radio receiver from a manufacturer for £36

and sold it at a profit of 12} % on the cost price. Calculate the
retail price.

The manufacturer increased the price charged to the dealer,
who decided to leave the retail price unchanged. If the new profit
made by the dealer was 8% of the price paid to the manufacturer,
calculate the increase in the price the manufacturer charged
for the radio receiver, and express this increase as a percentage
of the manufacturer’s original price.

Section B
Answer any THREE questions in this section.

. The General Rate for 1968 in a County Borough was fixed at

10s 94 in the pound and the Water Rate at 94 in the pound.
Calculate the total rates (including General Rate and Water
Rate) paid in the year on a house of rateable value £134.

If the total amount received by the County Borough Council
from the General Rate was £4 300 000, calculate the total
rateable value of all the property in the County Borough.

The expenditure by the County Borough Council on the
public libraries was equivalent to a rate of 3-21 pence in the
pound. Find the amount of money spent on the public libraries
during the year.

. A rectangular swimming pool of length 75 ft and width 25 ft

contained water to a uniform depth of 12 ft. Calculate, in ft?,
the volume of water in the pool.

The pool was completely emptied in exactly 4 hours by a
pump which pumped water at a steady rate from the pool
through a pipe of circular cross-section of radius 2 in. Calculate,
in feet per second, the speed of water flowing through the pipe,
giving your answer correct to one decimal place.

It is known that the pool could have been emptied in exactly
6 hours by a second pump working alone. Calculate how much
time would have been saved in emptying the pool if both pumps
had operated together.
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2. (i) Calculate to the nearest shilling the value in English
morlrtlcy of 657 francs when the exchange rate is 13:55 francs
to the £.

(ii) A car travels a distance of 6,600 yards in 6} minutes.
Find its average speed in miles per hour.

(iii) A has 115 7d and B has 14s 2d. A sum of £2 16s 3d is to be
divided between A4 and B so that each shall finally have the
same total amount. Find how much must be given to A.

3. (i) By selling a radiogram for £78, a dealer would make a
profit of 30 per cent on the cost price. Find his gain or loss
per cent if he reduces the selling price to £63.

(ii) A piece of wire cut from a roll is 4-5 cm long and weighs

3:69 gm. If the whole roll of wire weighed 1-64 Kg, find the
original length, in metres, of the wire in the roll.

4. To construct a new length of motorway, three contractors
A, B and C estimated that they could complete the work in
56 months, 48 months and 42 months respectively. Find the
time actually taken if all three contractors were engaged
together on the construction.

If the total amount paid for the work was £840,000, find how
much the contractor 4 received.

5. A

B ¢ D
Fig 1
InFig 1, theangle ACB = 90°, AB = 7cmand BC = 3-5cm.

The circular arc 4D is drawn with centre B and radius 7 cm to
cut BC produced at D. Calculate

(a) the angle ABC,

(b) the length of AC,

(c) the area of the shaded portion of the figure.
[Take = = 22 |]

3

6. A sum of money was borrowed from a bank for a period of
two years, the interest charged being added to the loan
annually. The amount owing at the end of the first year was
£2,650 and at the end of the second year it was £2,809. Calculate

(a) the rate per cent per annum at which interest was
charged,

(b) the sum originally borrowed.

Section B
Answer any THREE questions in this section.

7. The actual cost of manufacture of a certain article in a factory
is 10d. In addition, the fixed charges of the factory have to be
met and the total amount of these is the same, however many
articles are made. When the factory executed an order for
10,000 of these articles, the average cost of manufacture was
15 3d per article and these were sold at a profit of 10 per cent.
Calculate

(a) the fixed factory charges,
(b) the total profit made.

The factory received a second order on which it made a
total cash profit equal to twice the profit made on the first order.
If each article was sold for 1s 0}d, calculate

(¢) the number of articles ordered,

(d) the profit per cent on the second order, giving the
answer correct to the nearest 4 per cent.

8. The inner edge of a cycling track is formed by two straight
lines, which are opposite sides of a rectangle, joined at their ends
by two semi-circles. Each straight stretch is 110 yards long
and the diameters of the semi-circles are each 70 yards.
Calculate the distance round the inner edge of the track.

Two cyclists 4 and B are riding round the track. 4’s cycle
wheels have a diameter of 28 in. while B’s cycle wheels have a
diameter of 26 in. The wheels of both cycles are making three
revolutions per second. If 4 passes B at 10 a.m., find

(@) the speed of A in miles per hour,

(b) the difference, in yards per minute, between the speeds
of 4 and B,

(c) the time at which 4 next passes B.
[Take 7w = 22 ]
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2. (i) Calculate to the nearest shilling the value in English
money of 657 francs when the exchange rate is 13-55 francs
to the £.

(ii) A car travels a distance of 6,600 yards in 61 minutes.
Find its average speed in miles per hour.

(iii) A has 11s 7d and B has 14s 2d. A sum of £2 16s 3d is to be
divided between 4 and B so that each shall finally have the
same total amount. Find how much must be given to 4.

3. (i) By selling a radiogram for £78, a dealer would make a
profit of 30 per cent on the cost price. Find his gain or loss
per cent if he reduces the selling price to £63.

(ii) A piece of wire cut from a roll is 4-5 cm long and weighs

3:69 gm. If the whole roll of wire weighed 1-64 Kg, find the
original length, in metres, of the wire in the roll.

4. To construct a new length of motorway, three contractors
A, B and C estimated that they could complete the work in
56 months, 48 months and 42 months respectively. Find the
time actually taken if all three contractors were engaged
together on the construction.

If the total amount paid for the work was £840,000, find how
much the contractor A received.

5. A

B C D
Fig 1
In Fig 1, the angle ACB = 90°, 4B = 7cmand BC = 3-5cm.

The circular arc A D is drawn with centre B and radius 7 cm to
cut BC produced at D. Calculate

(a) the angle ABC,

(b) the length of AC,

(c) the area of the shaded portion of the figure.
[Take = %%.]
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6. A sum of money was borrowed from a bank for a period of
two years, the interest charged being added to the loan
annually. The amount owing at the end of the first year was
£2,650 and at the end of the second year it was £2,809. Calculate

(a) the rate per cent per annum at which interest was
charged,

(b) the sum originally borrowed.

Section B

Answer any THREE questions in this section.

7. The actual cost of manufacture of a certain article in a factory
is 104. In addition, the fixed charges of the factory have to be
met and the total amount of these is the same, however many
articles are made. When the factory executed an order for
10,000 of these articles, the average cost of manufacture was
1s 3d per article and these were sold at a profit of 10 per cent.
Calculate

(a) the fixed factory charges,
(b) the total profit made.

The factory received a second order on which it made a
total cash profit equal to twice the profit made on the first order.
If each article was sold for 1s 044, calculate

(c) the number of articles ordered,

(d) the profit per cent on the second order, giving the
answer correct to the nearest 4y per cent.

8. The inner edge of a cycling track is formed by two straight
lines, which are opposite sides of a rectangle, joined at their ends
by two semi-circles. Each straight stretch is 110 yards long
and the diameters of the semi-circles are each 70 yards.
Calculate the distance round the inner edge of the track.

Two cyclists 4 and B are riding round the track. 4’s cycle
wheels have a diameter of 28 in. while B’s cycle wheels have a
diameter of 26 in. The wheels of both cycles are making three
revolutions per second. If A passes B at 10 a.m., find

(a) the speed of A in miles per hour,

(b) the difference, in yards per minute, between the speeds
of 4 and B,

(¢) the time at which A4 next passes B.
[Take w = £ ]
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2. (i) Calculate to the nearest shilling the value in English
money of 657 francs when the exchange rate is 13-55 francs
to the £.

(i) A car travels a distance of 6,600 yards in 6} minutes.
Find its average speed in miles per hour.
(iif) A has 11s 7d and B has 14s 2d. A sum of £2 16s 3d is to be

divided between 4 and B so that each shall finally have the
same total amount. Find how much must be given to A.

3. (i) By selling a radiogram for £78, a dealer would make a
profit of 30 per cent on the cost price. Find his gain or loss
per cent if he reduces the selling price to £63.

(i) A piece of wire cut from a roll is 4-5 cm long and weighs
3:69 gm. If the whole roll of wire weighed 1-64 Kg, find the
original length, in metres, of the wire in the roll.

4. To construct a new length of motorway, three contractors
A, B and C estimated that they could complete the work in
56 months, 48 months and 42 months respectively. Find the
time actually taken if all three contractors were engaged
together on the construction.

If the total amount paid for the work was £840,000, find how
much the contractor A4 received.

5. A

B C D
Fig 1
InFig1, theangle ACB = 90°, AB = 7cmand BC = 3-5cm.

The circular arc A D is drawn with centre B and radius 7 cm to
cut BC produced at D. Calculate

(a) the angle ABC,

(b) the length of AC,

(c) the area of the shaded portion of the figure.
[Take = = %2 .]

3

6. A sum of money was borrowed from a bank for a period of
two years, the interest charged being added to the loan
annually. The amount owing at the end of the first year was
£2,650 and at the end of the second year it was £2,809. Calculate

(a) the rate per cent per annum at which interest was
charged,

(b) the sum originally borrowed.

Section B
Answer any THREE questions in this section.

7. The actual cost of manufacture of a certain article in a factory
is 10d. In addition, the fixed charges of the factory have to be
met and the total amount of these is the same, however many
articles are made. When the factory executed an order for
10,000 of these articles, the average cost of manufacture was
15 3d per article and these were sold at a profit of 10 per cent.
Calculate

(a) the fixed factory charges,
(b) the total profit made.

The factory received a second order on which it made a
total cash profit equal to twice the profit made on the first order.
If each article was sold for 1s 044, calculate

(¢) the number of articles ordered,

(d) the profit per cent on the second order, giving the
answer correct to the nearest 4 per cent.

8. The inner edge of a cycling track is formed by two straight
lines, which are opposite sides of a rectangle, joined at their ends
by two semi-circles. Each straight stretch is 110 yards long
and the diameters of the semi-circles are each 70 yards.
Calculate the distance round the inner edge of the track.

Two cyclists 4 and B are riding round the track. A’s cycle
wheels have a diameter of 28 in. while B’s cycle wheels have a
diameter of 26 in. The wheels of both cycles are making three
revolutions per second. If 4 passes B at 10 a.m., find

(@) the speed of A4 in miles per hour,

(b) the difference, in yards per minute, between the speeds
of 4 and B,

(c) the time at which A4 next passes B.
[Take 7 = 22 ]
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(i) Calculate the total interest on £840 invested at 59 per 6. 2

annum at compound interest for 2 years.

(ii) A quantity of water partly filled a cylindrical can of
diameter 7 in. to a depth of 9 in. The water was poured into &

another cylindrical can of diameter 5 in., but in the process XS0 Y

one-sixth was spilt. Find the depth of water in the second can. 14.7 4 © 7
4 28 o

(i) In an examination there were 12, candidates. When the ' 3 5329

results were published 5 boys had each scored 56 marks, 4 had e =

each scored 62 and 2 had each scored 48. If the average mark

was 55, find how many marks the twelfth candidate scored. 3 & - | 'é_ 3 2 )

(ii) In a journey of 81 miles a car averaged 34 m.p.h. for the 4 #

first 51 miles and 25 m.p.h. for the remainder. Find the car’s ).
average speed over the whole journey. |« o ’ .
! e Fig 1
(1) If 1 in. = 2:54 cm and 1 gm of water occupies 1 cu cm Ty & g
calculate the weight in kg of 1 cu ft of water, giving your : : . 1
answer correct to three significant figures. &7 C In Fig 1 O is the centre of the circular arc 4BC and the angle

AOC = 30°. If OA = 7 cm, calculate
(a) area of the sector OABC,
(b) area of the triangle 40C.
[Take 7w = 34.]

(i) A retailer bought articles at £2 16s 3d each and sold them - Q_g. oSl
at a profit of 12% on the cost price. Calculate the retail price . yc | ¢
of each article. . |

Owing to a sharp rise in manufacturing costs the price

charged to the retailer was raised, but the retailer decided to ‘q Tk X
make no change in the price at which he would sell his stock. B |
He calculated that each article sold would now result in a loss '~ ““ Section B
of 539 on the new cost price. Find the amount by which the . \ Rl ;
manufacturer increased the price he charged to the retailer for Answer any THREE questions in this section.
each article. i
: : 2T 5 = i =~ scale. Express the scale in the form
A car’s petrol gauge registered two-thirds full at the beginning Lghlgtgescalomsp i m.wj 2,500 R X .
of a journey. After covering part of the distance the driver of x in. to the mile, giving an exact value of x in decimal form.
bought 5 gallons of petrol and on completion of the journey A man measured the distance between two points 4 and B on
the petrol gauge again registered two-thirds full. 1f the total the map and found it to be 20-46 in. If he incorrectly assumed
distance travelled was 172} miles, calculate the petrol that the scale was 25 in. to the mile find, as accurately as your
e Camling » fonithe = il thycouis it A R T i v i A v T
ter travelling a further miles the gauge showed that = istance between the two points A a o :
the petrol tank was half full. Calculate the capacity of the ¢ '
tank. -l
\ '-’-' .
A= \LJ
”~ ey I-'v o~ ]
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8. A man received a legacy of £1,200 and decided to invest part

of it in a building society, part in corporation mortgage loans
and part in unit trusts. After paying certain small expenses
amounting to £2 5s he invested £400 each in the building
society and the corporation loans and with the rest he bought
unit trusts at 4s 73d per unit. How many units did he buy?

During the first year the building society paid interest at the
rate of 31% (tax free) and the corporation loans paid 5%%;
from which income tax was deducted at 7s 94 in the £. The
annual interest on the unit trusts was 2-437 pence per unit

which was also liable to deduction of tax at the same rate.< *

Calculate, to the nearest penny, the net income he received
from each investment and find his total income.

. A large reservoir was replenished with 836,000 cu ft of water
flowing through three inlet pipes whose diameters were 2 ft,
31 ft and 4 ft, and the speeds at which water flowed through
them were 7 ft per sec, 4 ft per sec and 33 ft per sec respectively.
Calculate the volume of water discharged into the reservoir
from each inlet pipe.

It is intended to enlarge the smallest pipe by increasing its
diameter and to close the largest pipe altogether. In the two
pipes remaining the speeds of flow of water are to be adjusted to
be in the ratio of 4 : 7. If the volumes of water to be discharged
through the two pipes are now to be in the ratio 7 : 16, calculate
the increase in the diameter of the smallest pipe as a percentage
of its original diameter. - o
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Fig 2

Fig 2 represents the side view of a box, standing on a hori-
zontal table, with a lid hinged at A. The lid is kept open at an
inclination of 43° 12’ to the horizontal by means of a light
chain BC. If AB = 8 in., AC = 6 in., calculate

(a) the inclination of the chain to the horizontal,

(b) the length of the chain.

O is the vertex of a pyramid whose base is a horizontal
rectangle ABCD. O is vertically above the point of intersection
of the diagonals of ABCD.If 04 = OB = 0C = 0D = 8in.,
AB = DC = 3 in. and AD = BC = 5 in., calculate

(a) the length of AC,
(b) the vertical height of the pyramid,
(¢) the inclination of OA to the horizontal.

If P is the mid-point of OC, calculate the tangent of the
angle PAC.
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2. (i) The driving wheel of a locomotive has a radius of 42 ins.

Find the number of revolutions it will make in a journey of
one mile. [Takemr = 22 ]

(i1) A ship has four funnels each of 16 feet in external diameter
and 63 feet in height. Find the number of tins of paint, each
containing 32 Ib of paint, which are required to cover the
funnels externally if each lb of paint will cover 66 sq ft.
[Take w = 2% .]

. (i) The marked price of an article is £4. The salesman allows
a discount of 124 per cent on the marked price and still makes
a profit of 20 per cent of the cost price. Find the cost price.

(ii) Express 11,988 in prime factors and find the smallest
number by which it is to be multiplied in order to make it a
perfect square.

. (i) If £1 is equivalent to 2:79 dollars and also to 13-61 francs
express, to the nearest franc, the value of 20 dollars in francs.

(ii) After being invested for two vears at Compound Interest
a sum of money amounted to £1,984 10s. At the end of the first
year it had amounted to £1,890. Determine the rate of interest
charged and the sum of money invested.

. (i) A square field of area 40 acres is represented on a map
of scale 5 inches to the mile. Find the length of the side of the
field as it is on the map. [1 acre = 4,840 sq yd.]

(ii) Rain falls on a flat roof of dimensions 44 ft long and 56 ft
wide. It is collected into a cylindrical tank of internal radius
1 ft 9 ins. The rain falls to a depth of 0-4 ins. Calculate the
increase in the depth of water in the tank. Give your answer
to the nearest inch. [Take 7w = 27 .]

6. (i) Find from the tables the values of

(@) cos 14° 47,
(b) log sin 29° 46/,
(c) 4/(141-7).
(ii) Calculate the angle between the tangents which are

drawn to a circle of radius 7 ¢cm from a point 25 cm from the
centre.

3
Section B

Answer any THREE questions from this section.

7. The rateable value of a town is £2,660,400. Calculate the

amount raised by a penny rate.

The cost of the Baths service is £13,490. Find the rate in the £
it is necessary to levy to pay for this service. Give your answer
in pence to two decimal places.

A man owns a house of rateable value £63. If the Education
rate is 10s 74d in the £ calculate the amount the man will have
to pay towards this service.

. (i) Find the price of a 6} per cent stock if it gives the same

yield as an investment in a 5} per cent stock at 99.

(ii) An investor holds £5,600 of a 6 per cent stock. He then buys
an amount of 5} per cent stock at 98 which is sufficient to bring
his total income to £666. Calculate the cost of the 5} per cent
stock he buys.

. Calculate the weight of a cylindrical iron pipe of length 20 ft,

whose outer diameter is 2 ft and whose thickness is 2 ins.
The weight of one cubic foot of iron is 494 1b. Give your answer
in tons correct to three significant figures. [Take 7 = 3-142.]

If water flows through this pipe at a rate of 1,600 galions
per minute, find the rate of flow in feet per second correct to
three significant figures. [I cu ft of water = 6-23 gallons.]

Turn Over
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. (i) Find the Compound Interest on £328 for 3 years at 4 per
cent per annum correct to the nearest 6d.
(ii) A cylindrical vessel has a radius of 5 in. and just holds
4-8 gallons of liquid. Calculate the height of the vessel correct
to < in.

[Take = = 3-142, 1 gallon = 277 cu. in.]

. The side of a square piece of thin metal sheet is 1-05 cm. Its
weight is 9-65 grams. Find the weight in kilograms, correct to
3 significant figures, of 1 square metre of the metal sheet.

. (i) A packet of typing paper contains 480 sheets, each measur-
ing 8} in. x 5} in. Find the area in acres of the paper in
36,000 packets.

[1 acre = 4,840 sq. yd.]
(ii) Find the price in shillings and pence per pound, correct
to the nearest 1d above, which is equivalent to a price of
25 francs per kilogram.

[Take 1 kilogram = 2-2 Ib and £1 = 13-8 francs.]

. (i) Find from the tables

(a) sin 53°17’,

(b) log cot 30° 29'.
(ii) One angle of a right-angled triangle is 27° and the hypo-
tenuse is of length 8 in. Find the area of the triangle.

Section B
Answer THREE questions in this section.

. A married man had an income of £1,845. He was allowed
two-ninths of his income free of tax. In addition, he was
allowed £240 free of tax as a married man, £100 for each
child under 11, £125 for each child between 11 and 16, and
£150 for each child over 16 in full-time education.

On the remainder of his income he paid tax at the rate of
15 94 in the £ on the first £60, 4s 3d in the £ on the next £150,
6s 3d in the £ on the next £150 and 7s 94 in the £ on the
remainder.

How much tax did he pay if he had 3 children aged 10,
13 and 17 years respectively who were all at school?

Express the amount paid in income tax as a percentage of
his income.

10.

A man has £2,490 to invest. He invests £900 in 3 per cent stock
at 75, £850 in 3 per cent stock at 68 and the remainder in
6 per cent stock. If the total yield from his investments is
5 per cent at what price does he buy the 6 per cent stock?
Find his dividend income if he had invested the whole

amount in Ss shares at 13s 104 per share and the dividend
was 73d per share.

. Water is being delivered through a pipe ‘whose internal

diameter is 3 in. at the rate of 90 gallons per minute. Find the
speed of the water in the pipe correct to the nearest 4 ft per sec.

If the external diameter of the pipe is 4 in. and the pipe is
made of metal weighing 570 Ib per cu ft, find the weight of
1 yard of the pipe, correct to the nearest 1b.

[Take 7 = 3-142 and 6} gallons = 1 cu ft.]
A B

o c
ABCD is a rectangle with 4B =8 cm and AD =5 cm.
AY is drawn perpendicular to BD and 3DX = DB. Calculate
(@) AY, XY and AX,
(b) the angle XAY.

. From a point due South of a hill the angle of elevation of the

summit of the hill is 23° and from a point due West of the hill

the angle of elevation of the summit is 17°. The distance

between the points of observation is 3,000 yards. Calculate
(a) the height of the hill in feet;

(b) the bearing of the first-mentioned point of observation
from the second.
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. (1) Find the Compound Interest on £328 for 3 years at 4 per
cent per annum correct to the nearest 64.
(ii) A cylindrical vessel has a radius of 5 in. and just holds
4-8 gallons of liquid. Calculate the height of the vessel correct
to y in.

[Take w = 3-142, 1 gallon = 277 cu. in.]

. The side of a square piece of thin metal sheet is 1:05 cm. Its
weight is 9:65 grams. Find the weight in kilograms, correct to
3 significant figures, of 1 square metre of the metal sheet.

. (1) A packet of typing paper contains 480 sheets, each measur-
ing 8} in. X 5} in. Find the area in acres of the paper in

36,000 packets.
[1 acre = 4,840 sq. yd.]

(ii) Find the price in shillings and pence per pound, correct
to the nearest 1d above, which is equivalent to a price of
25 francs per kilogram.

[Take I kilogram = 2-2 Ib and £1 = 13-8 francs.]

. (i) Find from the tables

(a) sin 53° 17,

(b) log cot 30° 29'.
(if) One angle of a right-angled triangle is 27° and the hypo-
tenuse is of length 8 in. Find the area of the triangle.

Section B

Answer THREE questions in this section.

. A married man had an income of £1,845. He was allowed
two-ninths of his income free of tax. In addition, he was
allowed £240 free of tax as a married man, £100 for each
child under 11, £125 for each child between 11 and 16, and
£150 for each child over 16 in full-time education.

On the remainder of his income he paid tax at the rate of
15 94 in the £ on the first £60, 4s 34 in the £ on the next £150,
6s 3d in the £ on the next £150 and 7s 94 in the £ on the
remainder.

How much tax did he pay if he had 3 children aged 10,
13 and 17 years respectively who were all at school?

Express the amount paid in income tax as a percentage of
his income.

8.

10.

3

A man has £2,490 to invest. He invests £900 in 34 per cent stock
at 75, £850 in 3 per cent stock at 68 and the remainder in
6 per cent stock. If the total yield from his investments is
5 per cent at what price does he buy the 6 per cent stock?

Find his dividend income if he had invested the whole
amount in 5s shares at 13s 104 per share and the dividend
was 74d per share.

Water is being delivered through a pipe -whose internal
diameter is 3 in. at the rate of 90 gallons per minute. Find the
speed of the water in the pipe correct to the nearest 4 ft per sec.

If the external diameter of the pipe is 4 in. and the pipe is
made of metal weighing 570 1b per cu ft, find the weight of
1 yard of the pipe, correct to the nearest 1b.

[Take = = 3-142 and 6} gallons = 1 cu ft.]
A B

= C
ABCD is a rectangle with AB =8 cm and 4D = 5 cm.
AY is drawn perpendicular to BD and 3DX = DB. Calculate
(@) AY, XY and AX,
(b) the angle XAY.

. From a point due South of a hill the angle of elevation of the

summit of the hill is 23° and from a point due West of the hill

the angle of elevation of the summit is 17°. The distance

between the points of observation is 3,000 yards. Calculate
(a) the height of the hill in feet;

(b) the bearing of the first-mentioned point of observation
from the second.









2

- (i) Find the Compound Interest on £328 for 3 years at 4 per
cent per annum correct to the nearest 6d.

(ii) A cylindrical vessel has a radius of 5 in. and just holds
4-8 gallons of liquid. Calculate the height of the vessel correct
to f in. i

[Take 7 = 3-142, 1 gallon = 277 cu. in.]

. The side of a square piece of thin metal sheet is 1-05 cm. Its
weight 1s 9-65 grams. Find the weight in kilograms, correct to
3 significant figures, of 1 square metre of the metal sheet.

. (i) A packet of typing paper contains 480 sheets, each measur-
ing 8} in. x 5} in. Find the area in acres of the paper in
36,000 packets.

[1 acre = 4,840 sq. yd.]

(ii) Find the price in shillings and pence per pound, correct
to the nearest 1d above, which is equivalent to a price of
25 francs per kilogram.

[Take 1 kilogram = 2-2 Ib and £1 = 13-8 francs.]

. (i) Find from the tables

(a) sin 53° 17, -
(b) log cot 30° 29, {

(i) One angle of a right-angled triangle is 27° and the hypo-
tenuse is of length 8 in. Find the area of ‘the triangle.

Section B

Answer THREE questions in this section.

. A married man had an income of £1,845. He was allowed; 5l
two-ninths of his income free of tax. In addition, he was

allowed £240 free of tax as a married man, £100 for each
child under 11, £125 for each child between 11 and 16, and
£150 for each child over 16 in full-time education.

On the remainder of his income he paid tax at the rate of
15 94 in the £ on the first £60, 4s 3d in the £ on the next £150,
6s 3d in the £ on the next £150 and 7s 94 in the £ on the
remainder.

How much tax did he pay if he had 3 children aged 10,
13 and 17 years respectively who were all at school?

Express the amount paid in income tax as a percentage of
his income.

10.

11.

3

A man has £2,490 to invest. He invests £900 in 34 per cent stock
at 75, £850 in 3 per cent stock at 68 and the remainder in
6 per cent stock. If the total yield from his investments is
5 per cent at what price does he buy the 6 per cent stock?

Find his dividend income if he had invested the whole

amount in 5s shares at 135 104 per share and the dividend
was 7}d per share.

Water is being delivered through a pipe whose internal
diameter is 3 in. at the rate of 90 gallons per minute. Find the
speed of the water in the pipe correct to the nearest 4 ft per sec.

If the external diameter of the pipe is 4 in. and the pipe is
made of metal weighing 570 1b per cu ft, find the weight of
1 yard of the pipe, correct to the nearest 1b.

[Take = = 3-142 and 6} gallons = 1 cu ft.] (o

A ¥ B

D &
ABCD is a rectangle with AB=8 cm and 4D = 5 cm.
AY is drawn perpendicular to BD and 3DX = DB. Calculate
(@) AY, XY and AX,
(b) the angle XAY.

From a point due South of a hill the angle of elevation of the

summit of the hill is 23° and from a point due West of the hill

the angle of elevation of the summit is 17°. The distance

between the points of observation is 3,000 yards. Calculate
(a) the height of the hill in feet;

(b) the bearing of the first-mentioned point of observation
from the second. E:
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. (i) If 16 machines working for 5 hours a day complete a piece
of work in 9 days, how long would it take 20 machines working
at the same rate for 3 hours a day to complete the same piece
of work?

(i) The profits of a company in four successive years were
£5,290, £6,410, £7,230, £8,150. What must be the profit in the

next year if the average yearly profit for the five years is to be
£7,150?

. (i) The simple interest on £240 for 3 years is £19 16s5. 0d.
What is the rate per cent per annum?

(i) A tradesman sells an article for £4 4s. 0d., thus making a
profit of 12 per cent on the cost price. At what price must he sell a
similar article in order to make a profit of 16 per cent on the cost
price? :

(i) A rectangular plot is 99 ft long and 55 ft wide. Express the
area of the plot as a fraction of an acre. (1 acre = 4,840sq. yd.)
(ii) A rectangular room is 23 ft long, 13 ft 6 in. wide and 10 ft
high. The room has a door which is 6 ft high and 2} ft wide and
a rectangular window which is 8 ft by 5 ft. Find the cost of dis-
tempering the walls of the room at 1s. 4d. per square yard.

. A regular pentagon is inscribed in a circle of radius 7 in.
Calculate

(i) the length of a side of the pentagon,

(i) the area of a minor segment of the circle cut off by a side
of the pentagon.

[Take 7 as 3%.]

Section B
Answer any THREE questions in this section.

- A hollow cylindrical pipe of length 9 ft has an external diameter
of 3}in. and an internal diameter of 2} in., and is made of
lead weighing 712 pounds per cubic foot. Find to the nearest
pound the weight of the pipe.

If water is flowing through the pipe at 8 ft per sec, keeping the
pipe full, find to the nearest gallon the number of gallons
discharged in one minute.

[Take # = 3-142 and 1 cu ft = 6} gallons.]

' |
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8. (i) A wholesaler sells 20 raéios every week at £8 each. A

reduction of 25 per cent in the wholesale price results in an
increase of 50 per cent in the number of radios sold in a week.
Find the increase in the total weekly receipts for the sale of
radios.

(ii) In a certain year the gross income of a charity was £24,000;
after payment of expenses the balance was £19,800. In the
next year the gross income increased by 4} per cent and
expenses increased by 10 per cent. Find the percentage increase
or decrease in the balance.

. An alloy is made up of three metals, 4, B and C, in the propor-

tion by weight of one part of A to three parts of B and four
parts of C. If one cubic centimetre of 4, B and C weigh
7-8 gm, 2:7 gm and 89 gm respectively, calculate

(a) the weight of B in one kilogram of the alloy,

(b) the volume of B in one kilogram of the alloy,

(c) the volume of one kilogram of the alloy.
[Give all answers correct to three significant figures.]

In the parallelogram ABCD, AB — 76 in., BC — 49 in. and
the angle ABC = 57°. Calculate

(a) the area of ABCD,
(b) the length of the diagonal BD,
(¢) the angle CBD.

L

\_;" ; .
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. (i) Find the cost of 4 tons 15 cwt of grain at £2 13s. 0d. per cwt.
(ii) If £1 = 2-80 dollars, express £5 12s. 6d. in dollars.

(iii) If the average price of 12 toys is 16s. 3d. each and the
average price of 11 of them is 14s. 9d. each, calculate the price
of the twelfth toy.

. (i) A machine depreciates each year by 20 per cent of its value
at the beginning of the year. Find the value after 3 years of a
machine originally costing £750.

(i) A man spent £1,232 10s. in buying some 3} per cent
Government Stock at 72}. Calculate () the amount of the stock
he bought, (b) the annual income received from this investment.

. (i) If the speed of sound is 1,100 ft per sec, find the time in
seconds for sound to travel 10 miles.

(ii) On a plan drawn on a scale of 1 to 180 a circular lake is
represented by an area of 154 square inches. Calculate (a) the
actual area, in square yards, of the lake, (b) the actual radius,
in feet, of the lake.

[Take 7 as 34.]

. A television set, cash price £89 5s.,is advertised for hire-purchase
for a deposit of £8 18s. 6d. and 24 monthly payments of
£4 9s. 0d. Calculate the amount by which the total hire-
purchase price exceeds the cash price. Express this excess
amount, correct to one place of decimals, as a percentage of the
cash price.

. (i) Use tables to find (a) cos 26° 32, (b) tan 61° 9’

(ii) ABC is a triangle in which AB = AC = 6 cm, BC = 8 cm
and M is the mid-point of BC. Calculate (a) AM, (b) the area
of the triangle ABC, (c¢) the angle ABC, (d) the angle BAC.

&

Section B

Answer any THREE questions in this section.

7. The proportions by weight of three metals 4, B and C in an

alloy are 5:2:1. Calculate the weight of metal 4 in 1 ton of the
alloy.

One hundredweight of the alloy is melted down and 14 Ib of the
metal B is added.

(a) Express the proportions by weight of the three metals in the
new alloy in terms of whole numbers.

(b) Calculate how much more of metal B must be added to this
second mixture so as to produce an alloy in 1 cwt of which there
would be 60 Ib of metal A.

. A man’s income tax for a year was calculated as follows:

(i) two-ninths of his total income was untaxed,

(ii) of the remaining seven-ninths, allowances of £240 as a
married man’s personal allowance and £125 for each of his three
children were untaxed,

(iii) the remainder of his income after these deductions had
been made was called his taxable income and was taxed at Is. 9d.
in the £ for the first £60 and 4s. 3d. in the £ for the other part.

In one year the man paid a total of £29 18s. 0d. in tax.

Calculate:
(a) the man’s taxable income,

(b) the man’s total income,
(¢) the percentage of his total income which the man paid in tax.

(Give this answer correct to the nearest one-tenth of one per
cent.)

. A cylindrical tank, open at the top, is made of metal 3 in. thick.

The internal radius of the tank is 3 ft 6 in. and the internal depth
of the tank is 5 ft 6 in. The tank stands with its plane base
horizontal. Calculate:

(a) the number of gallons of liquid in the tank when it is ¢ full,
(b) the area of the external curved surface of the tank,
(c) the area of the plane surface of metal at the top of the tank.

(Take one cu. ft as 6} gallons, and = as 3:142 and give your
answers correct to the nearest ten gallons or correct to the nearest

& sq ft.)
Turn Over









. (i) Find the cost of 4 tons 15 cwt of grain at £2 13s. 0d. per cwt.
(ii) If £1 = 2-80 dollars, express £5 12s. 6d. in dollars.

(iii) If the average price of 12 toys is 16s. 3d. each and the
average price of 11 of them is |4s. 9d. each, calculate the price
of the twelfth toy.

. (i) A machine depreciates each year by 20 per cent of its value
at the beginning of the year. Find the value after 3 years of a
machine originally costing £750.

(i) A man spent £1,232 10s. in buying some 3} per cent
Government Stock at 72}. Calculate (a) the amount of the stock
he bought, (b) the annual income received from this investment.

. (i) If the speed of sound is 1,100 ft per sec, find the time in
seconds for sound to travel 10 miles.

(ii) On a plan drawn on a scale of | to 180 a circular lake is
represented by an area of 154 square inches. Calculate (a) the
actual area, in square yards, of the lake, (b) the actual radius,
in feet, of the lake.

[Take 7 as 34.]

. A television set, cash price £89 5s.,is advertised for hire-purchase
for a deposit of £8 18s. 6d. and 24 monthly payments of
£4 95. 0d. Calculate the amount by which the total hire-
purchase price exceeds the cash price. Express this excess
amount, correct to one place of decimals, as a percentage of the
cash price.

i - sagto gy =10
. (i) Use tables to find (a) cos 26° 32/, (b) @n61° 9’
(i) ABC is a triangle in which AB = AC = 6 cm, BC = 8 cm
and M is the mid-point of BC. Calculate (a) AM, (b) the area
of the triangle ABC, (c) the angle ABC, (d) the angle BAC.

.

Section B

Answer any THREE questions in this section.

7. The proportions by weight of three metals A, B and C in an

a“oy are 5:2:1. Calculate the weight of metal A4 in | ton of the
alloy.

One hundredweight of the alloy is melted down and 14 1b of the
metal B is added.

(a) Express the proportions by weight of the three metals in the
new alloy in terms of whole numbers.

(b) Calculate how much more of metal B must be added to this

second mixture so as to produce an alloy in 1 cwt of which there
would be 60 1b of metal A.

. A man’s income tax for a year was calculated as follows:

(i) two-ninths of his total income was untaxed,

(ii) of the remaining seven-ninths, allowances of £240 as a
married man’s personal allowance and £125 for each of his three
children were untaxed,

(iii) the remainder of his income after these deductions had
been made was called his taxable income and was taxed at 1s. 9d.
in the £ for the first £60 and 4s. 3d. in the £ for the other part.

In one year the man paid a total of £29 18s. 0d. in tax.

Calculate:
(a) the man’s taxable income,

(b) the man’s total income,
(c) the percentage of his total income which the man paid in tax.

(Give this answer correct to the nearest one-tenth of one per
cent.)

. A cylindrical tank, open at the top, is made of metal 3 in. thick.

The internal radius of the tank is 3 ft 6 in. and the internal depth
of the tank is 5 ft 6 in. The tank stands with its plane base
horizontal. Calculate:

(a) the number of gallons of liquid in the tank when it is § full,
(b) the area of the external curved surface of the tank,
(¢) the area of the plane surface of metal at the top of the tank.

(Take one cu. ft as 6} gallons, and 7 as 3142 and give your
answers correct to the nearest ten gallons or correct to the nearest

1 sq ft.)
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3. (i) At an election in which there were two candidates,
35,163 electors recorded their votes. There were 97 spoilt
ballot papers and the winning candidate gained 5,160 more
votes than his opponent. Find the number of votes gained
by the winning candidate.

(ii) A sum of £2,232 is invested in 74 per cent stock at
124. Find

(a) the amount of stock bought,
(b) the annual dividend.

4. (i) A house agent sold a house and received commission
on the sale at the rate of 5 per cent of the first £500 of the
selling price and 2} per cent of the remainder. If the agent’s
commission amounted to £169, find the selling price of the
house.

(ii) Tea costing 6s. per Ib is mixed with tea costing
6s. 8d. per Ib to obtain a blend which is sold at 7s. per Ib.
If this selling price yields a profit of 12 per cent of the cost
price, calculate

(a) the cost price per Ib of the mixture,
(b) the proportion in which the two teas are mixed.

S In a boat race between two crews 4 and B who started
together, crew 4 was 1,081 yards from the winning post after
15 minutes. The race was won in a total time of 18 minutes
by crew B who finished the course 30 yards ahead of crew A.
Assuming that both crews rowed at a constant speed, find

(a) the length of the course in yards,
(b) the speed of crew B in miles per hour.

3

6. Inthe figure, 04 Band OA'B’are the extreme positions of
a lorry’s windscreen-wiper which rotates forwards and back-
wards about O and the shaded area ABB’A’ represents the area
of glass which is swept clean when the rubber blade 4B, whose
length is 14 in., moves to the position 4’'B’. The radius OA4 of
the unswept sector AOA’ is 7 in. and the angle 40A" is 120°.
Taking = to be 3%, find

(a) the lengths of the circular arcs 44" and BB,

(b) the area of glass which is swept clean.

SEcTioN B

Answer any THREE questions in this Section

7. If £100 is invested at 5 per cent per annum compound
interest, find the sums to which it will amount (a) at the end
of one year, (b) at the end of two years.

Hence find the sums which must be invested at 5 per cent
per annum compound interest to yield an amount of £441,
(c) at the end of one year, (d) at the end of two years.

A legacy of £3,075 is to be divided between A and B, who are
respectively 20 years and 19 years of age exactly, in such a
way that if their portions were invested at 5 per cent per
annum compound interest, they would receive equal amounts
on reaching the age of 21 years. Calculate the ratio in which
the legacy must be divided between 4 and B and the amount
each would receive at the age of 21.

Turn Over
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8. A rectangular swimming bath with vertical sides is 80
feet long and 30 feet wide and its rectangular base slopes
uniformly from a depth of 4 feet at the shallow end to 8 feet at
the deep end. If the bath contains 82,500 gallons of water, find
the distance of the.water level below the top of the bath,
taking 1 cubic foot as 6} gallons.

The water is circulated through a purifying plant by a
pump which draws water from the bath through a pipe of
diameter 4 inches at the rate of 3} feet per second. Taking =
to be 31, find what fraction of the water in the bath passes
through the plant in one hour.

9. A journey of 805 miles was made partly by land travel,
partly by sea and the remainder by air. The travelling times by
land, sea and air were in the ratio 3:24:4 and the average
speeds for these stages of the journey were in the ratio 8:3:45.
If the average land speed was 56 m.p.h., calculate
(a) the actual distance travelled on land,
(b) the average speed for the whole journey,
(c) how much time would have been saved. if the whole
distance had been travelled by air at an average speed
of 420 m.p.h.

10. A and B are two points 10 feet apart on a horizontal
ceiling. A rod PQ is hung from A and B by two strings AP and
BQ, the strings and the rod being in the same vertical plane.
If AP = 5ft, BQ = 8 ft, the angle BAP = 60° and the angle
ABQ = 75° 49/, calculate

(@) the inclination of PQ to the horizontal,

(b) the length of PQ.

If the string BQ is shortened to 5 feet so that the rod PQ
rests horizontally, calculate the new inclinations of the strings
to the horizontal.

Ll The pilot of an aircraft, which was flying due east and
climbing, reported his height to be 3,000 feet to a ground
control station due south of him from which his aircraft was
observed to be at an angle of elevation of 15°. Thirty seconds
later, his aircraft was observed to be on a bearing of 050°
(N 50° E) from the ground control station and at an angle of
elevation of 27°. Calculate

(a) the rate, in feet per second, at which the height of the

aircraft was increasing,

(b) the angle which the line of flight made with the horizontal.
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3. (i) The scale of a map is 1:25,000. Find the area, in
sq. kilometres, of a woodland which is represented on the
map as a rectangle 16:2 cm long and 156 cm wide.

(i) A boy cycles for 2 hours at an average speed of
10 m.p.h. and then does the return journey at an average
speed of 12 m.p.h. Find his average speed for the whole
journey.

(iii) A swimming bath, full of water, can be emptied by
three pipes in 3 hours. One pipe would take 6 hours by itself
and another 10 hours by itself. If these two pipes are closed
and only the third pipe is working, calculate the time taken to
empty the bath.

4, The engine of a goods train, travelling at 33 m.p.h.,
passes a signal at 10a.m. The engine of a passenger train,
travelling at 44 m.p.h. in the same direction on a parallel track,
passes the same signal at 10.15 a.m. If the trains continue at
these same uniform speeds, calculate the time at which the
two engines will be level.

3, An alloy of copper and zinc contains 40 per cent by
weight of copper and the rest zinc. Find the weight of copper
which should be added to 360 Ib of this alloy to make a new
alloy containing 46 per cent of copper.

6. A man bought a portable garage and paid the cash price,
which was £85. Had he chosen to pay by the instalment
method, he would have made an initial payment of £12 12s.
followed by twelve monthly instalments of £6 17s. 8d. each.
Find the difference between the cash price and the total price
he would have paid by the instalment method, and express
this difference as a percentage of the cash price.

3
SEcTION B
Answer any THREE questions in this section

s An electrical company made 35,000 components for an
aircraft manufacturer. The company allowed for a wastage
of one per cent of the components, but anticipated a profit
of 33} per cent on its outlay if the remaining components
were sold at £2 8s. each. The number of components rejected
was greater than expected and the company’s profit was
reduced to 28 per cent. Find

(a) the company’s outlay,
(b) the actual sum of money received by the company,
(¢) the number of components rejected.

8. A swimming bath, 84 ft long and 56 ft wide, is full of
water, the depth at the shallow end being 3% ft and at the
other end 73 ft. Any vertical section parallel to the longer side
is a trapezium with one side 84 ft long and the parallel sides
33 ft and 7} ft respectively. To empty the bath the water is
pumped through a pipe of diameter 4 in. at the rate of
275 gallons a minute. Taking 1 cu. ft as 6} gallons and = as 37,
calculate
(a) the speed, in feet per second, at which the water is passing
through the pipe,
(b) the depth of the water at the shallow end when the
bath is half empty,

(¢) the time, in hours, taken to empty the bath.

9. Find the annual income of a man who invested his
savings of £5,850 in £1 shares, costing 18s. each, if interest on
the shares is paid at the rate of 3} per cent per annum.

One year later, when the price of the shares had risen, the
man sold 2,500 of the shares and invested the proceeds in an
annuity which secured him an annual income of £10 8s. for
every £100 invested. If this increased his annual income by
£276 10s., find

(@) his annual income from the annuity,

(b) the selling price of a £1 share.

Turn Over
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2 (i) The scale of a map is 1:25,000. Find the area, in
sq. kilometres, of a woodland which is represented on the
map as a rectangle 162 cm long and 15-6 cm wide.

(ii) A boy cycles for 2 hours at an average speed of
10 m.p.h. and then does the return journey at an average
speed of 12 m.p.h. Find his average speed for the whole
journey.

(iii) A swimming bath, full of water, can be emptied by
three pipes in 3 hours. One pipe would take 6 hours by itself
and another 10 hours by itself. If these two pipes are closed
and only the third pipe is working, calculate the time taken to
empty the bath.

4. The engine of a goods train, travelling at 33 m.p.h.,
passes a signal at 10 a.m. The engine of a passenger train,
travelling at 44 m.p.h. in the same direction on a parallel track,
passes the same signal at 10.15 a.m. If the trains continue at
these same uniform speeds, calculate the time at which the
two engines will be level.

5 An alloy of copper and zinc contains 40 per cent by
weight of copper and the rest zinc. Find the weight of copper
which should be added to 360 1b of this alloy to make a new
alloy containing 46 per cent of copper.

6. A man bought a portable garage and paid the cash price,
which was £85. Had he chosen to pay by the instalment
method, he would have made an initial payment of £12 12s.
followed by twelve monthly instalments of £6 17s. 8d. each.
Find the difference between the cash price and the total price
he would have paid by the instalment method, and express
this difference as a percentage of the cash price.

3
SECTION B
Answer any THREE questions in this section

7 An electrical company made 35,000 components for an
aircraft manufacturer. The company allowed for a wastage
of one per cent of the components, but anticipated a profit
of 33} per cent on its outlay if the remaining components
were sold at £2 8s. each. The number of components rejected
was greater than expected and the company’s profit was
reduced to 28 per cent. Find

(a) the company’s outlay,
(b) the actual sum of money received by the company,
(¢) the number of components rejected.

8. A swimming bath, 84 ft long and 56 ft wide, is full of
water, the depth at the shallow end being 3% ft and at the
other end 7} ft. Any vertical section parallel to the longer side
is a trapezium with one side 84 ft long and the parallel sides
3% ft and 7} ft respectively. To empty the bath the water is
pumped through a pipe of diameter 4 in. at the rate of
275 gallons a minute. Taking 1 cu. ft as 6} gallons and = as 33,
calculate
(a) the speed, in feet per second, at which the water is passing
through the pipe,
(b) the depth of the water at the shallow end when the
bath is half empty,

(c) the time, in hours, taken to empty the bath.

9. Find the annual income of a man who invested his
savings of £5,850 in £1 shares, costing 18s. each, if interest on
the shares is paid at the rate of 3} per cent per annum,

One year later, when the price of the shares had risen, the
man sold 2,500 of the shares and invested the proceeds in an
annuity which secured him an annual income of £10 8s. for
every £100 invested. If this increased his annual income by
£276 10s., find

(a) his annual income from the annuity,
(b) the selling price of a £1 share.
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4, (i) Assuming that a wall costs £5 10s. per yard of length
construct, calculate in sq. ft the area of the square which can be
walled for £198.

(ii) The gross profits of a business in a year amounted to
£6,450. If expenses of £1,700 are deducted from this and the remaining
profit is divided between 4 and B in the ratio 3 : 7, find the amount
received by A.

5. (i) Find the cost of 2,450 £1 shares at 24s. 6d. each. If these
shares pay a dividend of 20 per cent, find the income derived from
them.

(i) An American merchant purchases metal from England at a
cost of £125 per ton. If the exchange rate is 2 dollars 80 cents to £1,
find the price in dollars per ton at which the metal must be sold in
order that the merchant shall make a profit of 15 per cent on his
outlay.

6. A ladder PQ rests against a vertical wall with the lower end
P on horizontal ground and the top Q against the top of the wall.
If the ladder makes an angle of 75° with the ground and P is 4 ft
from the foot of the wall, calculate in feet and inches correct to the
nearest inch

(a) the height of the wall,
(b) the length of the ladder.

SEcTION B

Answer any THREE questions from this section

7. The basic wage of a workman is £12 12s. 0d. per week of
42 hours. A man is paid 8s. 3d. for each hour worked in excess of 42.
Calculate

(a) the weekly wage of a workman who works 47 hours each
week,

(b) the number of hours worked by a man who earns £16 6s. 3d.
per week,

(¢) the number of hours worked each week by a workman
whose average pay per hour is 6s. 6d.,

(d) the annual income of a workman who works 45 hours per
week for 50 weeks and receives £27 10s. Od. as holiday pay.

———
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: (i) A caterer used gas for cooking and agreed to pay a standing
charge of £15 15s. 0d. per quarter plus ls. 5d. for each therm of gas
used. If he used 660 therms in one quarter, calculate how much less
he paid than if he had paid a flat rate of 2s. 2d. per therm without a
standing charge.

(i) A train, of iength 132 yards and travelling at 45 m.p.h.,
passes through a station. If the length of the platform is 165 yards,
calculate the time, in seconds, taken for the train to pass completely
through the station. Calculate also the time, in seconds, during which
the whole of the train was within the station.

9. A rectangular tank is to hold 1,900 gallons. Taking 1 cu. ft
as 6} gallons, calculate the volume of the tank.

If the tank is to have a square base of side 6 ft, calculate the depth
of the tank.

Water can flow into the tank through an inlet tap at the rate of
102} gallons per minute and out of the tank from an outlet tap at
the rate of 140 gallons per minute. If the tank taps are opened
simultaneously when the tank is half full, calculate the interval of
time before the depth of water in the tank has fallen to 1} ft.

10. Two points, 4 and B, on a horizontal plane are such that B
is 7 miles from A4 on a bearing 070° (N 70° E). A man at the point 7
on the horizontal plane through 4B observes the bearing of 4 to be
300° (N 60° W). If T4 = 4 miles, calculate

(a) the distance of T from AB,
(b) the distance TB,
(c) the bearing of B from T.

11. A vertical mast 4B of height 100 ft is erected at a distance of
60 ft from a vertical wall of height 70 ft. The foot of the mast and the
foot of the wall are on the same horizontal level. When the elevation
of the sun is 43°, the shadow of the mast is cast towards and perpen-
dicular to the wall. Calculate the height above the plane of the top
of the shadow of the mast.

If the mast is rotated about its lower end A towards and perpen-
dicular to the wall so that it rests on the top of the wall at C, calculate
BC.
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4, (i) Assuming that a wall costs £5 10s. per yard of length to
construct, calculate in sq. ft the area of the square which can be
walled for £198.

(i) The gross profits of a business in a year amounted to
£6,450. If expenses of £1,700 are deducted from this and the remaining
profit is divided between 4 and B in the ratio 3 : 7, find the amount
received by A4.

5 (i) Find the cost of 2,450 £1 shares at 24s. 6d. each. If these
shares pay a dividend of 20 per cent, find the income derived from
them.

(i) An American merchant purchases metal from England at a
cost of £125 per ton. If the exchange rate is 2 dollars 80 cents to £1,
find the price in dollars per ton at which the metal must be sold in
order that the merchant shall make a profit of 15 per cent on his
outlay.

6. A ladder PQ rests against a vertical wall with the lower end
P on horizontal ground and the top Q against the top of the wall.
If the ladder makes an angle of 75° with the ground and P is 4 ft
from the foot of the wall, calculate in feet and inches correct to the
nearest inch

(a) the height of the wall,
(b) the length of the ladder.

SECTION B

Answer any THREE questions from this section

75 The basic wage of a workman is £12 12s. 0d. per week of
42 hours. A man is paid 8s. 3d. for each hour worked in excess of 42.
Calculate

(a) the weekly wage of a workman who works 47 hours each
week,

(b) the number of hours worked by a man who earns £16 6s. 3d.
per week,

(¢) the number of hours worked each week by a workman
whose average pay per hour is 6s. 6d.,

(d) the annual income of a workman who works 45 hours per
week for 50 weeks and receives £27 10s. Od. as holiday pay.

3

8. (i) A caterer used gas for cooking and agreed to pay a standing
charge of £15 15s. 0d. per quarter plus ls. 5d. for each therm of gas
used. If he used 660 therms in one quarter, calculate how much less
he paid than if he had paid a flat rate of 2s. 2d. per therm without a
standing charge.

(ii) A train, of length 132 yards and travelling at 45 m.p.h.,
passes through a station. If the length of the platform is 165 yards,
calculate the time, in seconds, taken for the train to pass completely
through the station. Calculate also the time, in seconds, during which
the whole of the train was within the station.

9. A rectangular tank is to hold 1,900 gallons. Taking 1 cu. ft
as 6} gallons, calculate the volume of the tank.

If the tank is to have a square base of side 6 ft, calculate the depth
of the tank.

Water can flow into the tank through an inlet tap at the rate of
102} gallons per minute and out of the tank from an outlet tap at
the rate of 140 gallons per minute. If the tank taps are opened
simultaneously when the tank is half full, calculate the interval of
time before the depth of water in the tank has fallen to 1} ft.

10. Two points, 4 and B, on a horizontal plane are such that B
is 7 miles from A on a bearing 070° (N 70° E). A man at the point 7
on the horizontal plane through 4B observes the bearing of A to be
300° (N 60° W). If T4 = 4 miles, calculate

(a) the distance of 7 from AB,

(b) the distance TB,

(¢) the bearing of B from T.

11. A vertical mast AB of height 100 ft is erected at a distance of
60 ft from a vertical wall of height 70 ft. The foot of the mast and the
foot of the wall are on the same horizontal level. When the elevation
of the sun is 43°, the shadow of the mast is cast towards and perpen-
dicular to the wall. Calculate the height above the plane of the top
of the shadow of the mast.

If the mast is rotated about its lower end 4 towards and perpen-
dicular to the wall so that it rests on the top of the wall at C, calculate
BC.









2. (i) A man drives at 30 m.p.h. for 2 hours and then at
40 m.p.h. for 1} hours. Find his average speed for the
whole journey.

(ii) Without the use of tables, find the exact value of the
square root of 0:074529.

(iii) Find the percentage yield obtained by investing
in 31 per cent stock at 971.

3. (i) A new reservoir is paid for by 4 towns 4, B, C
and D; A pays one-third of the cost, B and C each pay
one-quarter of the cost. If A pays £80,000 more than D).
find the cost of the reservoir.

(ii) If 1s. 6d. a month is charged as interest on a loan
of 30 shillings, find the rate per cent per annum.

(iii) A piece of wire 63-6 em long weighs 10-6 grams.
Find the exact length, in metres, of a piece of wire of the
same material and the same cross-section which weighs
1} kilograms.

4. A property is divided between 4, B and C so that the
shares of 4 and B are in the ratio 5:3 and the shares of
B and C are in the ratio 4:3. If 4 receives £825 more
than €, how much does B receive ?

5. A jeweller marks a ring at £78 to give him a profit
of 30 per cent on the cost price. Later in the year he
has a sale and takes 25 per cent off the marked price.
Calculate the sale price of the ring and his profit or loss
per cent.

6. In the course of a year of 52 weeks a car covered
5,460 miles, using 176 gallons of petrol at 4s. 9d. per gallon
and 22 pints of oil at 14s. per gallon. Taxation and
insurance cost £25 15s., maintenance charges amounted
to £15 16s. and the cost of garaging the car was 12s. 6d.
per week.

Excluding the depreciation in the value of the car,
calculate the total cost of running and maintaining the
car for the year and find, to the nearest tenth of a penny,
the cost per mile. g B |
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SecrioNn B
Answer any THREE questions in this section.

7. In the financial year 1958-59, income-tax deductions
were allowed as follows :—two-ninths of earned income,
£240 in respect of a married man, £100 in respect of a
child under the age of eleven, £125 in respect of a child
over eleven but under sixteen. The balance of the total
income, called the taxable income, was chargeable at
the following rates:—the first £60° was taxed at 2s. 6d.
in the £1, the next £150 was taxed at 4s. 9d. in the £1, the
next £150 at 6s. 9d. in the £1 and the remainder at 8s. 6d.
in the £1. Calculate the tax paid by a married man with
two children, of ages nine and fifteen respectively, who had
an income of £1,590, of which £1,440 was earned.

8. A builder estimates that he will make a profit of 5
per cent on the total cost of materials and labour by
selling a block of flats for £25,200. Ifthe costs of materials
and labour are in the ratio 3: 7 calculate these costs.

The builder obtains the contract, but before the work
commences the cost of materials increases by 15 per cent.
and the cost of labour increases by 12} per cent. Calculate
the price the builder must charge to make his estimated
percentage profit.

9. A rectangular block of wood is 3 ft 4 in. long, 1 ft
3 in. wide and 1 ft 2 in. deep. The block is hollowed out
to form a container to hold 20 gallons of water when
filled to the brim. If the container weighs 72 pounds
when empty, find, to the nearest ounce, the weight of
1 cubic foot of the wood.

A cylindrical drum, 1 foot 9 inches high, is used to carry
the water to the container. The drum holds 20 gallons
and it is made of thin steel, the thickness of which can
be ignored. Calculate the radius of the drum, giving
the answer to the nearest tenth of an inch.

(Take 7 as 3% and 1 cu. ft as 6-25 gallons.)
[P.T.O.

e W e ——— e e R AT PRI









J¥

2

2. (i) An express train travelled 246} miles non-stop
in 4 hours 15 minutes. Find its average speed in miles
per hour.

(ii) Mr. Smith decided to allow pocket money to
his three children in proportion to their ages which were
17, 14 and 11 years respectively. If the two younger ones
were together allowed 6s. 3d., how much did the eldest
receive !

(iii) A man purchased a car and later sold it for £644
at a loss of 194 per cent. Calculate the purchase price.

3. A cylindrical tank, standing on a circular base of
radius 42 ecm and open at the top, is 100 cm high.
Calculate the area of sheet metal used in its construction
neglecting any overlap. Express your answer in square
metres.

Calculate the capacity of the tank in litres correct to
the nearest litre. [Take =« as 31.]

4. The value of an agricultural implement depreciates
in each year by 27} per cent of its value at the beginning
of that year. If the value on lst January, 1959 was
£1,440, find correct to the nearest £1, what its value will
be on 1st January, 1961.

Calculate, correct to two places of decimals, the total
percentage depreciation in value between the two given
dates.

5. A man invests a sum of money in a 4 per cent stock
and an equal sum in a 5} per cent stock which stands at
132. He receives the same annual dividend from each
investment. Calculate

(a) the price of the 4 per cent stock,

(b) the percentage return on his investment in each case.

",
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6. The managers of a factory agreed to pay a total of
£10 towards an outing for 29 of their employees. In
addition, the 29 employees each subscribed £1 3s. 5d.
After all expenses had been paid, it was found that there
was £2 1s. 1d. left over. Calculate

(a) the total cost of the outing,

(b) the amount each employee should have subscribed
if nothing was to be left over after all expenses had been
paid.

Secrion B
Answer any THREE questions from this section.

7. In 1958, a penny rate yielded £2,412 in a certain
town. Calculate the total rateable value of the property
in the town.

If the annual rates were charged at 18s. 7d. in the pound,
calculate the total amount raised in rates.

In 1959, the total rateable value of the property in the
town inereased by £63,360, but the amount raised from the
rates remained the same as in the previous year. Find the
amount by which the rate in the £1 was reduced.

8. A poultry farmer kept 2,000 laying hens each of
which cost £1 2s. 6d. each. In a year of 52 weeks each
hen consumed 35 oz of food per week and the food cost
£1 12s. 0d. per ewt. Other expenses amounted to £1,195.
The average number of eggs laid by each hen in the year
was 204 and the average selling price of eggs was 3s. 9d.
per doz. At the end of the year, the hens were sold for
10s. 6d. each. Calculate the gross profit made by the
poultry farmer during the year.

[P.T. O.
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2. (i) A boy’s marks in four examination papers were
33 out of 50 marks, 41 out of 60 marks, 14 out of 25 marks
and 24 out of 40 marks. Express the sum of the marks
gained by the boy as a percentage of the total obtainable.

(ii) A Building Society pays interest at the rate of 3} per
cent per annum. How much money has a man invested
in the Society if, at the end of a year, the interest amounts
to £14 17s. 6d.?

(iii) On a map drawn to the scale of 1: 6336, two points
are found by measurement to be 2:4 in. apart. Calculate,
correct to the nearest yard, the distance between the
corresponding points on the ground.

3. (i) A square piece of ground of side 52 ft contains
two circular flower beds of radius 3% f6t. The remaining
area is lawn. Fertilizer is applied to the lawn only
(not to the flower beds) at the rate of 1} oz per sq. yd.
Calculate the number of pounds of fertilizer required.

[Take 7 as 5.]

(i) A man left < of his fortune to his wife, 2 of the
remainder to be divided equally between his two children
and the balance, amounting to £2,500, to chanty How
much did each child receive ?

4. (i) The combined cost of a dinner and dance ticket
is £1 8s. 6d. If the dinner cost 28 per cent more than the
dance, find the cost of the dance alone.

(ii) A oylindrical roller is 0-35 metres in diameter and
0-30 metres wide. Find, in square metres, the area rolled

in 100 revolutions. [Take 7 as %.]

5. How much stock is obtained by investing £2,286
in a 4} per cent stock at 95} ? After receiving the first
annual dividend on this stock, it is immediately resold
at 98. Calculate the total gain on the transaction.

6. I have a watch which gains six minutes in every true
hour. I put the watch right at 8.30 a.m. What is the
latest time indicated by the watch at which I must set
out to catch a train which leaves at 10.25 a.m. if it takes
me 15 minutes to walk to the station ?

3

Secriony B
Answer any THREE questions in this section.

7. The total rateable value of a town is £588,000.
Calculate the amount produced by a penny rate.

The expenditure on education in the town is £164,390.
What rate in the £1, to the nearest one-tenth of a penny,
must be levied in order to raise this sum?

. The total rate for the town is fixed at 17s. 4d. in the £1.
If the owner of a house pays £38 2s. 8d. in rates, find

() the rateable value of the house,

(b) the amount contributed by the owner to the
expenditure on education.

8. A man bought a farm house and 15 acres of land for
£10,500, the cost of the farm house and the land being in
the ratio of 8 : 13.

He converted 12 acres of the land into plots of one-third
of an acre which he sold for building purposes at £250 each.
He sold the rest of the land together with the house at
a price which showed a loss of 17 per cent on what he
originally paid for them. Find the percentage profit on
his outlay to the nearest whole number.

9. Following a storm, water is pumped out of a flooded
area through a pipe of 8in. diameter at the rate of
1,000 gallons per minute. Taking 1 cu. ft as 6} gallons
and = as 3%, calculate

(@) the speed in ft per sec at which the water is passing
through the pipe,

(b) how many tons of sediment will be pumped out in
two days if it is known that the flood water contains § oz
of sediment in every cu. ft of water.

10. An air race takes place over a triangular circuit
LMN. It is known that L is 185 miles from the direct
route between M and N, the angle LM N =28° and the
distance LN is 255 miles Calculate to the nearest mile
the total length of the ecircuit.

[P.T.O.
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3. (i) Express 693 in prime factors and find the smallest
number by which it must be multiplied for the product
to be a perfect square.

(ii) Find in kilograms correct to three significant
tigures, the weight of 1 square metre of window glass
I square foot of which weighs 20 ounces, given that
lin.=2-54 cm. and 1 0z.=28:35 gm.

4. (i) Find the annual income obtained from investing
£2088 in 419, stock at £108.

(i) Carpet 27 in. wide is sold at 37s. 6d. per yd.
length. Find the cost of the carpet required to cover a
rectangular room 18 ft. long and 15 ft. 9 in. wide.

5. (i) A photographic print measuring 3} in. by 2} in.
1s enlarged so that its shorter side becomes 6 in. Find

(@) the length of the longer side,

(b) the ratio of the area of the enlargement to
that of the original print.

(ii) Find the weight in grams of 1 c.c. of an alloy
made by fusing together 3 c.c. of tin weighing 7-25 gu.
per c.c. with 7 c.c. of copper weighing 8:85 gm. per c.c.

6. A boy walks at 4 miles per hour and runs at 9 miles
per hour. Find to the nearest minute how long it will
take him for a journey of 7 miles if (i) he walks for ¢ of
the distance and runs the rest, (ii) he walks for # of the
time and runs the rest.

SecrTion B
| Answer any THREE questions from this section.]

7. Find as an exact decimal of £1 the difference between
the simple and compound interest on £100 for 3 years at
5%, the interest being payable yearly. Hence find the
sum of money on which the difference between the simple
and compound interest for 3 years at 59, payable yearly,
is £36 12s. 0d.
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8. A. commercial traveller uses a car which covers
35 miles to the gallon of petrol costing 4s. 7d. per gallon.
Each of the four tyres costs £5 7s, 6d. and for calculating
his running costs he estimates that a tyre will last for
24,000 miles. The car is serviced every 1000 miles at a
cost of 8s. 6d. each time. Tax, insurance, and other
annual charges cost £22 15s. 0d. per annum irrespective
of the mileage covered. Find, in pence, correct to three
decimal places

(¢) the total cost per mile for petrol, tyres and
servicing,

(b) the total average cost per mile for a year if the
car runs 15,000 miles in the year.

If 3d. per mile is allowed by his firm to the traveller
for the mileage covered, find his annual gain correct to
the nearest ten shillings.

9. A rectangular chest whose internal measurenients
are 1ft. 6in. by 1ft. 6in. by 1ft. 9in. contains when
full 1 ewt. of coffee. For retailing, the coffee is packed in
identical cylindrical tins of negligible thickness each of
which when full contains 4 by of coffee. If the dizmeter
of each tin is 2§ in. find its height to the nearest ESUS
[Take 7=3-142.]

The coffee is also packed in 1 lb. eylindrical tins made
of the same material and of the same height as the } b,
tins. Find the diameter of a 11b. tin correct to the
nearest Tlfj in,

10. B is the point of contact of the tangent drawn
from a point A to a circle whose centre is €' and whose
racius is 8in., the angle ACB being 54°. If AC cuts
the circle at D, which lies between 4 and (', caleulate
the lengths of (i) 4B, (ii) AC, (iii) the chord BD, (iv) the
arc BD. [Take 7=3-142.]

11. A and B are two points at the same level and
distant 4000 ft. apart on the top of a cliff 600 ft. high,
B being due N. of 4. A ship is sighted due E. of A4, its
angle of depression from A being 9° 12, Later the ship
is due E. of B, its angle of depression as seen from B
being 5° 36°. Assuming the ship to be travelling in a
straight line, find the direction of its course.
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3. In 1938 the purchasing power of £1 was equal to
that of 12s. 10d. in 1914 ; in 1951 it was equal to that
of 6s. 3d. in 1914. A man’s income was £450 in 1938
and £770 in 1951. Using the 1914 purchasing power as
a standard of comparison, express the purchasing power
of his 1951 income as a percentage of%le ‘purchasing
power of his 1938 income. \

4. A coal-bin of length 4 ft. 3in. F=I’
has the vertical cross-section shown, f|
AB and ED being horizontal and{

AE and BC vertical.

(i) Calculate the volume oﬁth% /
bin in cubic feet. 4

(ii) The bin is filled with coke,
1 ton of which occupies 48 cu. ft.
Find to the nearest cwt. how much
coke the bin holds.

X..;___ 2’6" e ¢

5. (i) A man invests £640 in 339 Conversion Loan,
paying £84 cash for each £100 of loan. Find the annual
income he will derive from this investment,.

. (ii) The cost price of a Savings Certificate of the
7th Issue is 15s., and after 10 years its value becomes
£1 0s. 6d. . With the help of _eompound i terest table
below, find to the nearest 49, the.annual rate of interest
paid on these certificates.

Table showing the amount of £1 at compound interest
z Jor 10 years

3%
38 %

6. (i) Weight in Ib. per foot can be converted into
weight in Kg. per metre by the use of the following
relation :—

Wt. in Kg. per metre=1-487TX Wt. in 1b. per fool.
Use this relation to find the weight in Kg. per metre of
uniform metal piping, a piece of which 2 ft. 3 in. long

weighs 441b. Give your answer correct to three signi-
ficant figures.

29/ 1-218994
219, 1-280085

1-343916
1-410599

3
{ii) Using the data given below, and taking 1 metre
to be 1-094 yd., obtain, but do wot simplify or evaluate,
an expression for 1 hectare in acres.
[1 hectare=10,000 sq. m. ; 1 acre=4840 sq. yd.]

L]
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' Secrion B

: ) ’

[ Answer any THREE questions from this section.)

7. A household needs each day 75 gallons of hot
water at an average temperature of 100° F., the average
temperature of the water before heating being 57° F.

(i) Calculate the number of B.Th.U. of heat needed
each day to raise the temperature of this water by the
required amount.

[1 British Thermal Unit (B.Th.U.) is the heat required
to raise the temperature of 1 1lb. of water through 1° F. ;
1 gallon of water weighs 10 1b.]

(ii) The water is heated by an electric immersion
heater but only 609, of the heat it produces is actually
employed in heating the water. Calculate the number
of units of electricity that must be used each day.

[1 unit of electricity produces 3440 B.Th.U.]

(iii) The arrangements are improved so that 759, of the
heat produced by the heater is used to heat the water.
Calculate the daily saving to the nearest id. when
electricity costs 0:825d. per unit.

8. A man held 15,000 £1 shares in a company which
paid interest at 419, per annum. Find his annual income.

He then sold 5,000 of these shares, and invested the
money in an annuity which gave him £12 for every £100
invested. His total annual income was thus increased by
£300. Find the selling price of a £1 share,

[P.T. O.
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3. An article is marked in a shop at £5 15s. The
shopkeeper finds that, if he allows a discount of 109, of
the marked price, he still makes 1249, profit on his cost
price. Find the cost price.

If he sells the article at the marked price, calculate his
profit as a percentage of the cost price of the article.

4. (i) The scale of a map is 1:25,000. Find the

distance in kilometres represented by a length of 16-2 cm.
on the map.

(ii) Three men A, B, €' are partners in a business.
They agree to receive out of the profits £500 per annum
each, the rest of the profits to be divided among them in
the ratio 3 : 5 : 6 respectively. If the total profits in a
year were £4,440, calculate the amount each should
receive.

5. (i) An athletic ground is in the form of a rectangle
120 yd. by 70 yd., with a semicircle drawn on each of the
shorter sides as diameter. Find in yards the distance
round the ground. (Take  as 3;.)

(i) When £1 is equivalent to 2-81 dollars and also to
987 francs, find, correct to the nearest franc, the value
of 10 dollars in franes.

6. Two places 4 and B are 12 miles apart. At noon a
man P sets out from 4 to walk to B at 4 m.p.h. At 1 p.m.
he rests for half an hour before resuming his journey at the
same rate as before. At 2 p.m. a cyelist @ leaves B and
rides towards A4 at a steady speed of 10 m.p.h. Draw a
oraph of the distances of P and @ from A4, using a scale of
2 in. to 1 hour and 1 in. to 2 miles, and hence find the time
at which they meet.

—y

g,
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Secrion B

[Answer any THREE questions from this section.]

7. A room in the shape of a rectangle with a semi-circle
added at one end, and having the dimensions shown, is
to be added to a house. The floor of the room is to be
made of concrete laid to a uniform depth of 8 in.

22
(i) Taking 7= T calculate the number of cubic feet

of concrete needed.

(ii) The concrete is to be made from cement, sand and
stone in the ratio by weight of 1 : 2 : 4,

Find (@) the number of 112 1b. bags of cement.

(b) the number of cu. ft. of sand, to the nearest
whole number, !
that will be needed to make the required concrete.
[1 cu. ft. of conerete weighs 152 1b. ; 1 cu. ft. of sand
weighs 1 cwt.]

«— 12—

10'¢"

8. A man borrowed £600 from a bank on Jan. lst,
1949. He repaid £100 on Jan. Ist in 1950, 1951, 1952,
and 49, interest was added to the amount outstanding
on Dec. 31st every year. Find how much, to the nearest
penny, he had to repay on Jan. lst, 1953 in order to settle

‘the debt.

[P.T.O.
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3. The charge for the hire of engineering plant is
proportional to the value of the plant and to the length
of time for which it is hired. If it costs £220 to hire plant
valued at £2,500 for 13 weeks, what will it cost to hire
plant valued at £3,250 for 12 weeks ?

4. The rain which falls on a flat roof 33 ft. long and

18 ft. wide is collected in a cylindrical tank of radius 1} ft.
Find the increase in the depth of water in the tank when
there is a rainfall of } in. (Take 7=%.)

5. After paying an agent 49, of the rent collected and
then paying 9s. 6d. in the £ on the remainder in income
tax a landlord received a net rental of £126. Find

(i) how much he would get if he did not pay income
tax but did pay the agent, and

(ii) how much he would get if he paid neither.

6. The cost of manufacture of a bicycle is divided
between materials, labour and overheads in the ratio
6:2:1. If the cost of materials increases 259, and the
cost of labour increases 209, while the overheads remain
the same, find the new cost of a bicycle which previously
cost £13 10s. 0d.

SecTion B

[Answer any THREE questions in this section.]

7. The total rateable value of a town is £30,000. How
much does the town receive in a year if the rate levied
is 16s. in the £ ?

If the town estimates that it will need an extra £3,750
next year, by how much will the rate in the £ have to be
inereased if the total rateable value remains unchanged?
If the town decided to leave the rate in the £ at 16s. but
to get the extra £3,750 by increasing the rateable value of
all property, what ought to be the new rateable value of a
house which was formerly rated at £32 ?

9

)
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8. A dealer bought articles at 3s. 3d. each. He’
employed an agent to sell them at 3s. 9d. each. If the
dealer paid the agent £3 per week and 3d. for each article
sold, how many articles did the agent sell in a week in
which his total earnings were £9 2s. 3d.? How much
profit did the dealer make in this week ¢ In a week in
which the agent sold 720 articles what profit per cent.,
correct to 1 decimal place, did the dealer make on the
cost price of the articles ?

9. The capital of J. Smith and Co. consists of 40,000
49, £1 A Preference Shares, 70,000 619 £1 B Preference
Shares, and 200,000 £1 Ordinary Shares. How much
profit must the firm make in a year to pay the interest
on all its Preference Shares ! If the firm pays all the
interest on both sorts of Preference Shares before it pays
any interest on its Ordinary Shares, what rate of interest
will the firm pay on its Ordinary Shares in a year when
the total profit, available for all shareholders is £30,150 ?

In this year a holder of A Preference Shares reckoned
that he got a yield of 3#9%, on the money he invested in
these shares. What price did he pay for a £1 A Preference
Share ?

10. ABCD is a rectangle in which 4B is 15 in. and
AD is 8in. Calculate the angle BAC. The rectangle is
held in a vertical plane with 4 B inclined to the horizontal
at 40° and with B, €' and D lower than 4. Calculate

(i) the depth of B below 4,

(ii) the distance of €' from the vertical through A.

11. 4, B, C, are three points in a horizontal plane.
AB and AC are each 100 ft. and the angle BAC is 70°.
At A is a vertical pole 40 80 ft. high. Calculate

(i) the length of BC,

(i) the angle of elevation of the top of the pole from
B and

(iii) the angle of elevation of the top of the pole from
the mid-point of BC.
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2. (i) Factorize completely
(@ 3x*—12%
® (@+9°—2p—29.
(i) IfA7 x h® = h* + h* find the value of x.

(iii) Solve the equation 2_;5 A=) = 2

3. (i) Express as a single fraction in its lowest terms
B E
S5—x 4—x
(ii) Without using tables, find the values of
88, (%, @)t.
(iii) Use logarithm tables to find the value of ¥/0-6791 .

4. (i) Solve the equation 3x* — 5x + 1 = 0, giving the roots
correct to two decimal places.

(ii) The nth term of a series is
n(—3)
n-+3 '
Find the numerical value of the third term.

5. (i) (@) Find the coefficient of x* in the product of
(1 —2x —2x? and (1 + kx —4x%).
(b) If the coefficient of x* in this product is 6, find tl:( :
value of k.
(ii) Find the two values of y which satisfy the equation
y+2 241
2+3” yF2

3

6. A wholesaler has 104 articles for sale. After selling to three
retailers he has 7 articles left, He sells 2 more articles to the
first retailer than to the second and twice as many articles to
the second retailer than to the third. Find the number of
articles sold to each retailer.

8. (i) Giventhat R®=

Section B

Answer any THREE questions in this section.

j 7. () If x = — 2 satisfies the equation

64+ x4+ kx+6=0,
find the value of k and the other two values of x which
satisfy the equation.

(ii) Solve the equations
PR —xt+2xy=1,
y+3x—-1=0.

PA. 108
a

use tables to find the value of R when P = 2:761,
0 = 0-9197 and = = 3-142.

(i) Express in its simplest form and with positive indices
(@%b x (a2 by F
bt

-

9, A cyclist and a motorist leave a town X at the same time to
travel to a town ¥ which is 45 miles away. The motorist whose
average speed is 18 miles per hour more than the average speed
of the cyclist, arrives at Y exactly 2} hours before the cyclist.
Find the average speed of each.

Turn over
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2. (i) Factorize completel
" (@ 3x— IPZy", ‘ 3(x+4 11{)(”‘ "LU)
® @+9*=2-2{p+q)p+q -L)
(i) Ifh" X h® = h* = h* find the value of x. | &
2x  22x—3) E

iii) Solve th e e ) e i S
(iif) Solve the equation 3 3 s &

3. (i) Express as a single fraction in its lowest terms

5 4 L
Bos o ok — % (5’—”"}(""’””)
(i1) Without using tables, find the values of
SNED AN COR
(iii) Use logarithm tables to find the value of V0-679T.
0. 879c
4. (i) Solve the equation 3x* — 5x + 1 = 0, giving the roots
correct to two decimal places. |. /| 7 NI B
(if) The nth term of a series is
n(=3%_ |' \
n+3 s z

Find the numerical value of the third term.

5. (i) (a) Find the coefficient of x* in the product of
(1 —2x — 2x% and (1 + kx — 4x%).
(b) If the coefficient of x* in this product is 6, find thr
value of k. |
(if) Find the two values of y which satisfy the equation
Iy+2 2y+1
T g bl

38
§o
' 4

3

6. A wholesaler has 104 articles for sale. After selling to three
retailers he has 7 articles left. He sells 2 more articles to the
first retailer than to the second and twice as many articles to
the second retailer than to the third. Find the number of
articles sold to each retailer.

Section B
Answer any THREE questions in this section,
7. (i) If x = — 2 satisfies the equation ok

- —l
6x=+x*+kx+6=0,"g’ z,) 3

find the value of k and the other two values of x which
satisfy the equation.

(ii) Solve the equations e |
PR —xr42y=1, v |
yib 3y = E=i0.d oAk o=
S
8. (i) Giventhat R®*= P+,

2

use tables to find the value of R when P = 2:761,
0 = 09197 and = = 3:142.

(i) Express in its simplest form and with positive indices
(@22 x (a2 bhy% )
bt

9, A cyclist and a motorist leave a town X at the same time to
travel to a town ¥ which is 45 miles away. The motorist whose
average speed is 18 miles per hour more than the average speed
of the cyclist, arrives at Y exactly 2} hours before the cyclist.
Find the average speed of each. o

"a:'\. ) 5,’,}

Turn over









2

. (i) Express in its simplest form
x2 — 4y
Xt — 5xy + 62

E :
anIET = E{x — a), express ¢ in terms of T, E and x.

u+1 4du+35
2+1 3v+4
(a) the value of uif v =1,
(b) the value of v if u = 1.

. Given that » find

. Cement can be bought either in bags each containing @ Ib and
costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab Ib of
cement is to be made.

. (i) If pv¥ = k, find k
(@) when p = 50, '{J=8,y=§,

2
(b) when p = 100, v = 8, y = g

(ii) If p = 0-1234 and g = 0-05677, use logarithms to calculate

@ ﬂ ®) 7 (©) Yo

. If n is any positive whole number, then 4n(n 4+ 1) is called the
triangular number of order n. Find the triangular number of
order 10.

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order n is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x* -+ 2x = 7, giving the answers

correct to two places of decimals.

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations

a* — 3ab — 2a + 6b =0,
a® — ab+ b= 28.

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(i) Show that whatever value a may have, the expression
X—(@+3)x*+Ba-+8)x—24
is exactly divisible by x — 3.

If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.

Turn Over
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2. (i) Express in its simplest form
x2 — 4y* et
e B SN A =%
x* — 5xy + 6° b
ke @ If T E( ), express a in terms of 7, E and
1 ==X —a)c a in terms O > a X a s
&Y - a
I¢ . A 5
3. Given that > —— 1 1 3:% , find _
c . <
: wea A atc oruir v=1, WS Ty dom
Nan (B) *the value of v if u = 1. \r,.‘-‘L J.c)‘),,‘, (
4. Cement can be bought either in bags each containing a Ib and

costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab Ib of
cement is to be made.

. (i) If pv¥ =k, find k -
4 gl
(a) when p = 50, v = 8, % Ao
(b)whenp=100,z-=8,y=—§- L3

(ii) If p = 0-:1234 and g = 0-05677, use logarithms to calculate

@2 O N
14y ey, ——

If n is any positive whole number, then 4n(n + 1) is called the
triangular number of order #. Find the triangular number of
order 10. g5

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order n is multiplied by
8 and 1 is added, the result is a perfect square for any value

of n. ”

lov (‘
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Section B
¢ Yaw
A.nswer any THREE questions in this section.

Ex wa 7.0 Solve the equation 3x? 4 2x = 7, giving the answers W30
s w7 Scorrect to two placessof decimals. ~ TS
TsC 247 i) Gi 2 — .

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either

a = 3b or a = 2. Hence find the four possible values of b, and

the corresponding values of a, that satisfy the two equations

Bhal , BET @-dab-2+eb=0 BEL B

I:I —) d‘o"b 1 a* ab-]—b*—ZS h‘l.“ -."1-

le {.
/8"

8.

9.

Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later
at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
ﬁté $m p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

(i) Write down five consecutive integers of which the middle one
is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
—(@+3)x*+@Ba+8)x—24
is exactly divisible by x — 3.

If a is such that this expression'is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.

@
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(i) Express in its simplest form
x* — 4y?
xt — 5xy + 6%

E ;
(i) If T = E(x — a), express a in terms of 7, E and x.

u+1 4du-+35
21 3v+4
(a) the value of uif v =1,
(b) the value of v if u = 1.

Given that » find

. Cement can be bought either in bags each containing a Ib and

costing x shillings, or at a cheaper rate in larger bags each
containing b Ib and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab 1b of
cement is to be made.

. (i) If po* = k, find k

E=s

(@) whenp=50,v=8,y==,

w

2
(b) whenp =100, v = 8, y = =

(ii) If p = 0-1234 and g = 0:05677, use logarithms to calculate

@) f; ®) 7 (©) Yo

. If n is any positive whole number, then 4n(n + 1) is called the

triangular number of order n. Find the triangular number of
order 10,

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order n is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x*+ 2x = 7, giving the answers

correct to two places of decimals,

(ii) Given that a* — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations

a* — 3ab — 2a + 6b =0,
a®*—ab+ b =28.

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0:2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h,, find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
xX*—(@+3)x*+Ba+8x—24
is exactly divisible by x — 3.
If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.
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. (i) Express in its simplest form

. Given that

x2 — 4y?
x® — 5xy + 6

@IfT= %(x — a), express a in terms of 7, E and x.

u+1 4u+5
2+1 3v+4
(a) the value of wif v =1,
(b) the value of v if u = 1.

» find

. Cement can be bought either in bags each containing a 1b and

costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab Ib of
cement is to be made.

(i) If pv* = k, find k
4
(a) when p = 50, v = 8, pe=is

2
(b) when p = 100, v =8, y = =

(ii) If p = 0-1234 and ¢ = 0-05677, use logarithms to calculate

@ ‘; ®) P (©) Yo

If n is any positive whole number, then in(n + 1) is called the
triangular number of order n. Find the triangular number of
order 10,

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order » is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

g

b

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x% 4 2x = 7, giving the answers

correct to two places of decimals.

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations

a® — 3ab — 2a + 6b =0,
at — ab + b* = 28 .

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h., find the distance from A4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value a may have, the expression
x3—(@+3)x*+ Ba+8)x —24
is exactly divisible by x — 3.

If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.
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(i) Express in its simplest form
X — 4y?
X2 — 5xy + 6)%

E 5
(T = —a(x — a), express a in terms of 7, E and x.

u+1 4u+5
2v+1 3v+4
(a) the value of uif v =1,
(b) the value of v if u = 1.

Given that » find

. Cement can be bought either in bags each containing & Ib and

costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab 1b of
cement is to be made.

. (1) If pvY =k, find k

4
(a)whenp=50,u=8,y=§,

(b)whenp=l(}0,u=8,y:_§.

(ii) If p = 0-1234 and g = 0-05677, use logarithms to calculate

@) ‘;’ ®) P, (©) %o

If n is any positive whole number, then in(n 4 1) is called the
triangular number of order n. Find the triangular number of
order 10.

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order » is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x* + 2x = 7, giving the answers

correct to two places of decimals.

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations
a® — 3ab — 2a + 6b =0,
a® — ab + b* = 28 .

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
X —(@+3)x*+3Ba+8)x—24
is exactly divisible by x — 3.
If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.
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2

2. (i) Express in its simplest form

x2 — 4y?
x2 — 5xy 4 62

(i) If T = g(x — a), express a in terms of T, E and x.

u+1 4u+5
2+1 3v+4
(a) the value of uif v =1,
(b) the value of v if u = 1.

3. Given that » find

4. Cement can be bought either in bags each containing a 1b and
costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab 1b of
cement is to be made.

5. (i) If pvy =k, find k
(@) whenp=50,v=28,y =

2

W

2
(b) when p = 100, v = 8, y = =5

(ii) If p = 0-1234 and g = 0-05677, use logarithms to calculate
@ 50 ® 1 ©

6. If n is any positive whole number, then 4n(n + 1) is called the
triangular number of order n. Find the triangular number of
order 10.

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order » is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B
Answer any THREE questions in this section.

7. (i) Solve the equation 3x? + 2x = 7, giving the answers
correct to two places of decimals.
(ii) Given that a* — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations
a* — 3ab — 2a + 6b =0,
‘) a* — ab + b* = 28 ,

8. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later
at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

9. (i) Write down five consecutive integers of which the middle one
is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
xX*—(@+3)x*+ Ba+8)x—24
is exactly divisible by x — 3.
If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.
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. (i) Express in its simplest form

. Given that

2

xt — 4y
X% — 5xy + 6%

(i) If T = %(x — @), express a in terms of 7, E and x.

u+1 4du+45
v+l 3v+4
(a) thevalue of uif v =1,
(b) the value of v if u = 1.

> find

. Cement can be bought either in bags each containing a Ib and

-

costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab 1b of
cement is to be made.

(i) If pvY = k, find k
4
(a) when p = 50, v = 8,y=§,

2
(b) when p = 100, v =8,y = — 3=

(i) If p = 0-1234 and g = 0:05677, use logarithms to calculate

(@) ‘; ®) p* () Yo

. If n is any positive whole number, then {n(n + 1) is called the

triangular number of order n. Find the triangular number of
order 10.

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order n is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x% 4 2x = 7, giving the answers

correct to two places of decimals.

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations

a® — 3ab — 2a + 6b =0,
a® —ab + b* =28 .

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at A or at C. If the man walks
at 6 Km.p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
¥—(@+3)x*+Ba+8)x—24
is exactly divisible by x — 3.

If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.
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. Given that

2

. (i) Express in its simplest form

xt — 4y°
x2 — 5xy + 62

E
MIT= —a(x — a), express a in terms of T, E and x.

u-+1 4u-+5
2+l 3w+4
(a) the value of uif v =1,
(b) the value of v if u = 1.

s find

. Cement can be bought either in bags each containing @ Ib and

costing x shillings, or at a cheaper rate in larger bags each
containing b 1b and costing y shillings. Find an expression for
the percentage saving made by using the larger bags instead of
the smaller ones, when a concrete floor requiring 100ab 1b of
cement is to be made.

. (i) If po¥ = k, find k

4
(a) when'p = 50,2 =8,y =3,

8]

(b)whcnp:]()o,u=s,y=_§_

(ii) If p = 0-1234 and ¢ = 0-05677, use logarithms to calculate

@) ‘; ®) P (©) g

If n is any positive whole number, then n(n + 1) is called the
triangular number of order n. Find the triangular number of
order 10.

Given that 105 is a triangular number, find its order.

Show that if the triangular number of order » is multiplied by
8 and 1 is added, the result is a perfect square for any value
of n.

3
Section B

Answer any THREE questions in this section.

7. (i) Solve the equation 3x® 4 2x = 7, giving the answers

correct to two places of decimals.

(ii) Given that a® — 3ab — 2a + 6b = 0, prove that either
a = 3b or a = 2. Hence find the four possible values of b, and
the corresponding values of a, that satisfy the two equations

a® — 3ab — 2a+ 6b =0,
a® —ab+ b =28,

. Buses, which run at 40 Km.p.h., stop at a bus stop 4 and later

at another stop C, 0-2 Km further along the road. A man who
lives at B, on the road between 4 and C, finds that in order to
catch any particular bus he has to leave his house at the same
time whether he catches the bus at 4 or at C. If the man walks
at 6 Km.p.h., find the distance from 4 to B.

Find also the time it takes the man to walk from B to C.

. (i) Write down five consecutive integers of which the middle one

is n. Prove that the sum of the squares of three consecutive
integers can never be a multiple of 3, but that the sum of the
squares of five consecutive integers is always a multiple of 5.

(ii) Show that whatever value @ may have, the expression
xX*—(@+3)x*+@Ba+8x—24
is exactly divisible by x — 3.
If a is such that this expression is also exactly divisible by
x — 2, find the value of @ and the third factor of the expression.

Turn Over









2 3
Section A 5. (i) Without using tables, evaluate
: . = |
(1) Ifa =2,b= — 3, ¢c = 1, obtain the value of (@) g3 , (b (liﬁ) , (0) pY LI
a® + b + ¢ — 3abe .

(ii) Solve the equation (ii) Use logarithm tables to evaluate
4 2x — 1 17-54 .
5(3x —1)— B 3 (a) 7896 (b) (0-9521)* .

(iii) Find the values of x and y if ’ : \
3% 4 Ayi3 - ~. 6. Ten years ago a man was three times as old as his son. Five
, ( ) years from now the man will be twice as old as his son. Find
9x —2y=2. their present ages.

(i) Find the value of k if the expression 6x* — 13x* 4 18x + k
is exactly divisible by 2x* — 3x 4 4. Section B
(ii) A man purchased x articles at a pence each. Subsequently
24 articles proved to be unsaleable and he sold the remainder, Answer any THREE questions in this section.
making a profit of one shilling on each article. Find, in its /
simplest form, his total profit in shillings. 7. (i) If 3x* —4x + 5 = a(x — b)* + ¢ for all values of x, find

the values of a, b and c.
Hence, or otherwise, find the least value of 3x* — 4x + 5.
other letters. (ii) Solve the equations
6x* — 4xy + 32 =42,
2x —y=4.

2b
(iii) If R = 5a + 3’ find an expression for ¥ in terms of the

(i) Factorize
(a) 3p* — 12¢*,
(b) 12a* + 23ab — 24b*,

8. () If x=a+ L andy = b + at, find an expression for y
(¢) 6a® — 9ac — 8ab + 12bc. i

(ii) Solve the equation 6x% 4 5x = 6 . in terms of a, b, x.

- (ii) If 22-v = 8 and 3= - % = 9, find the values of x and y.
; Lo PR AN N . 3 3m + 5p
(i) If the nth term of a series is 13 write down the first (i) If 7l and Tl » find the value of g

three terms and express the difference between the nth and
(n + 1)th terms as a single fraction.

(ii) Solve the equation 2x*— 3x— 1 = 0, giving the roots
correct to two places of decimals.
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2
Section A

(i) Ifa=2,b= — 3, ¢c = 1, obtain the value of
a + b + ¢ — dabe .
(ii) Solve the equation

4 2x — 1
sBx—1)—=—=3.

(iii) Find the values of x and y if
x4y =3,
9x —2y=2.

(i) Find the value of k if the expression 6x* — 13x* 4 18x + k
is exactly divisible by 2x* — 3x + 4.

(i) A man purchased x articles at @ pence each. Subsequently
24 articles proved to be unsaleable and he sold the remainder,
making a profit of one shilling on each article. Find, in its
simplest form, his total profit in shillings.

2b
(iii) If R = 5a + 3’ find an expression for V interms of the

other letters.

(i) Factorize
(@) 3p* — 12¢*,
(b) 12a* + 23ab — 24b*,
(c) 6a® —9ac — 8ab + 12bc .
(i) Solve the equation 6x* 4+ 5x = 6.

2 1
(i) If the nth term of a series is 2:—:—3 write down the first

three terms and express the difference between the nth and
(n + 1)th terms as a single fraction.

(ii) Solve the equation 2x* —3x — 1 =0, giving the roots

correct to two places of decimals.

§

3

5. (i) Without using tables, evaluate

4
@3, 0 () + @2+ 6F.
(i) Use logarithm tables to evaluate

17-54
@ /350® ()(©9521)°.

6. Ten years ago a man was three times as old as his son. Five
years from now the man will be twice as old as his son. Find
their present ages.

Section B
Answer any THREE questions in this section.

7. () If 3x* —4x + 5 = a(x — b)* 4 c for all values of x, find
the values of a, b and c.

Hence, or otherwise, find the least value of 3x? — 4x + 5.
(i1) Solve the equations
6x* — dxy + 3y* =42,
2x —y =4,

8 OIfx=a +%andy =b + at, find an expression for y

in terms of a, b, x.
(ii) If 22-¥ = 8 and 3* - = 9, find the values of x and y.

m __ 5 n 3 3m+5p
(iii) If g and—é- = 4'ﬁnd the value of e
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Section A

(i) Ifa =2, b= — 3, c = 1, obtain the value of
a® + b* + ¢ — 3abe.
(i1) Solve the equation

4 2x — 1
5(3x—l)———'3—=3.

(iif) Find the values of x and p if
Ix + 4y =3 ’ '
9x — 2y =2,

(i) Find the value of k if the expression 6x* — 13x* 4 18x + k
is exactly divisible by 2x* — 3x 4 4,

(ii) A man purchased x articles at a pence each. Subsequently
24 articles proved to be unsaleable and he sold the remainder,

making a profit of one shilling on each article. Find, in its
simplest form, his total profit in shillings.

2b
(iii) If R = 5a + W’ find an expression for V in terms of the

other letters.

(i) Factorize
‘(a) 3p* —12¢%,
(b) 12a* + 23ab — 24b%,
(¢) 6a® — 9ac — 8ab 4 12bc .
(i1) Solve the equation 6x% 4 5x = 6.

N
(i) If the nth term of a series is -Zﬁ_-é write down the first
three terms and express the difference between the nth and
(n + 1)th terms as a single fraction.

(ii) Solve the equation 2x* —3x— 1 = 0, giving the roots
correct to two places of decimals.

3

5. (i) Without using tables, evaluate

<
@8, v (1—16) , (c) 245 6t
(i1) Use logarithm tables to evaluate

17-54
(a) 7896 (b) (0-9521)* .

6. Ten years ago a man was three times as old as his son. Five
years from now the man will be twice as old as his son. Find
their present ages.

Section B
Answer any THREE questions in this section.

7. (i) If 3x* —4x + 5 = a(x — b)* + c for all values of x, find
the values of @, b and c.

Hence, or otherwise, find the least value of 3x2 — 4x 4 5.
(i1) Solve the equations
6x* —4xy + 3y* =42,
2x —y=4.

b
8 () If x=a+ = and y =b + at, find an expression for y

in terms of a, b, x.
(ii) If 2*-¥ = 8 and 3% - * = 9, find the values of x and y.

Mmoo 5 p_3 3m+5p.
(iii) If o and E 2 find the value of 7n+q
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3.

4.

}ﬂ'

2
Section A

(i) Ifa=2,b= — 3, c = |, obtain the value of
a® + b + ¢ — 3abc .
(ii) Solve the equation

4 —1
5(3X—-])—-T=3.
(iii) Find the values of x and y if
Ix +4y =3,
O9x —2y=12.

(i) Find the value of k if the expression 6x* — 13x* + 18x + k
is exactly divisible by 2x2 — 3x + 4,

(ii)) A man purchased x articles at a pence each. Subsequently
24 articles proved to be unsaleable and he sold the remainder,

making a profit of one shilling on each article. Find, in its
simplest form, his total profit in shillings.

(iii) If R = 5a + —; Ly

A find an expression for ¥ in terms of the

other letters.

(1) Factorize
(@ 3p* —12¢2,
(b) 12a* + 23ab — 24b*,
(c) 6a* — 9ac — 8ab + 12bc .
(ii) Solve the equation 6x* 4 5x = 6.

2n + 1
(1) If the nth term of a series is . m 13 write down the first

three terms and express the difference between the nth and
(n + 1)th terms as a single fraction.
(i) Solve the equation 2x%*—3x — 1 = 0, giving the roots
correct to two places of decimals.

3

5. (i) Without using tables, evaluate

@83, b (11) , () 245 6t

(ii) Use Iogarithm tables to evaluate

(a) 28 96 s (b) (0-9521)* .

6. Ten years ago a man was three times as old as his son. Five

years from now the man will be twice as old as his son. Find
their present ages.

Section B

K Answer any THREE questions in this section.

7 (i) If 3x> — 4x + 5 = a(x — b)* + ¢ for all values of x, find

the values of a, b and c.
Hence, or otherwise, find the least value of 3x* — 4x + 5.
(ii) Solve the equations
6x* — dxy + 3y = 42,
2x —y=4.

8 ()Ifx=a+ % and y = b + at, find an expression for y

in terms of a, b, x.
(ii) If2#-¥ = 8 and 3* - = 9, find the values of x and y.

5 s 3 3m + 5p
Iand; = 4sﬁnd the value of s

W
(iii) If e

Turn Over









2‘

(i) Solve the equation
(x — 32+ (2x + 1)2= 5(x — 1)~
(ii) Factorize
(a) x? 4 xz — 4xy — 4yz,
(b) 48k — 3.

. (i) Find the total selling price of p articles whose cost price is

g shillings each and which are sold at a profit of » per cent on
the cost price.

1
andy=—_—t,prove that y* — y +1 = 0.

(ii) Ifxr-:]_y i

. If y=a + bx and it is given that y = 1 when x = —3 and

that y = —7 when x = 5, find the value of y when x = 1.

. (i) Solve the equation x* — 4x = 0.

(ii) Solve the equation x? — 4x = 3, giving the roots correct
to two decimal places.

. (i) Find a if

(3% = (@)
(i) Use logarithm tables to calculate

/ 397
2) 7468 % 0-591
) VR |

10.

11.

3
Section B

Answer THREE questions in this section.

(i) Solve the equations

(ii) If ¥V = #(R* — r?)h, express r in terms of =, A, R and V.

. A gang of labourers in one week earned £130 overtime pay,

which was to be divided equally among the men in the gang.
The following week there were four more men in the gang,
the total overtime pay was £153 and each man received £1
less. Find the number of men in the gang during the first
week.

(i) Use logarithm tables to calculate (0-2967)-%.

(i) The volume of a sphere of radius r is §nr®. Calculate
correct to two decimal places the radius of a sphere of volume
170 cubic inches.

[Take 7 as 3-142.]

(i) Find the sum of all the numbers between 100 and 1,000
which are exactly divisible by 11.

(ii) The seventh term of a certain geometric progression is 2%
and the tenth term is — 20. Find the sum of the first five
terms of the progression.

Using the same axes and scales, draw the graphs of y = 5 — x*

6 : .
x5 for values of x from — 2 to 2}, taking 1 inch
as one unit on each axis.

Use these graphs to obtain approximate values for two
roots of the equation

2x® 4 5x* — 10x — 19 =0.

and y =









3 (i) Factorize
(@) 2x* — 18,
(b) 6x* — 5x — 21,
() x2—y*—x—y.
(ii) Solve the equation (x —2)> —4 = 0.

(i) If a(x —b) +2b(x —a)=c,
~of a, b and c.

find x in terms

4, (i) Write down the seventeenth term of the series whose
nth term is given by the formula 2n — 7.

(ii) Solve the equation 2x* — 5x = 2, giving the roots
correct to two decimal places.

5; (i) Without using tables, find the values of

(ii) Use logarithm tables to calculate the values of
(a) (0-5831)%, (b) /01284 .

6. A motorist usually covers the distance between two
towns, 104 miles apart, at a certain average speed. If this
average speed were increased by one-third of its value the
motorist would save 40 minutes on the journey. Find the
time he usually takes and his usual average speed.

SECTION B

Answer any THREE questions in this Section.

- 14!’ — o 5p €XPress.x as a single

7. 6 Ifz;a '
fraction in terms of a and b.

(ii) Solve the equations
3x* —d4xy 4 4y =51,
X A42p =9

3

8. (i) If V==l{R® — (R —r)*}, express R in terms of
the other letters.

(ii) For what values of a and b is the expression
(x — 1) (x + 3) (x — 6) equal to x* + ax* + bx + 18 for all
values of x?

(iii) Simplify and express with positive indices
e

ZE y

9. (i) The sum of the first four terms of an arithmetic pro-
gression is 10 and the sum of the four terms from the seventh
to the tenth inclusive is 42. Find the sum of the first ten terms.

(ii) The third term of a geometric progression exceeds
the second term by » and the second term exceeds the first

7

by i - Calculate the first term and the common ratio.

10. A bath has a hot-water tap and a cold-water tap.
The hot-water tap running alone takes 3 minutes longer to
fill the bath than the cold-water tap running alone. 1f both
taps were turned on together the bath would be filled in
5 minutes 24 seconds less than if the hot-water tap only were
used.

Calculate how long each tap running alone would take to
fill the bath.

11. A rectangular parcel of length x feet, width k feet
and depth k feet is to be sent through the post. Post Office
regulations lay down that the total length and girth (i.e. the
distance round) of the parcel must not exceed 6 feet. Show
that the volume of a rectangular parcel of greatest dimensions
is given by

A I 2

= 16 x(6 — x)*.
Taking 1 inch = } unit on the axis of ¥ and 1 inch = 1 unit
on the axis of x, draw the graph of V' = % x(6 — x)* for

values of x from 0 to 6.

From your graph, find the dimensions of the rectangular
parcel of greatest volume which can be sent through the post.









[ &)

3. (i) If 2(p + 2) pints and p quarts amount to 8 gallons,
find the value of p.

(i) Simplify a®(b—c)®—c2(a—b)2+b%(c—a)(c+a).

4. A rectangular lawn of length ! feet and breadth b
feet is surrounded by a path which is « feet wide. Obtain
an expression for the total area of the path.

If the total area of the path is 3122, obtain an expression
for 2 in terms of b and .

e R et
5. (i) Express % in its simplest form.

(i) Multiply 32%+22%—1 by 32t —22% 1.

6. £400 is divided between A, B and C so that 4 has
£1 more than B and B has three times as much as ¢. How
much does each receive ?

Section B
Answer any THREE questions from this section.

7. (i) Solve the equations

6
20— - =9,
Yy

4
ox+—-=13.
Y

(ii) Substitute (r+q) for p in the expression
rq 2q 2r
P—r-@ piig-r  pip_g

and express your result as a single fraction in its simplest
form.

8. (i) If 4 =nr2+ 27rh, express k in terms of 4, r and 7.
(ii) Find, by logarithms, the values of

(a) }% when b=27-5 and a=0-925,

(b) J% - ,\/% when h=5:70 and r=0-522.

3

9. A ball is thrown vertically upwards into the air from
a point which is 20 feet above the sea. After a seconds
the height y feet of the ball above the point from which
it is thrown is given by y =16z (4—z).

Draw a graph between x=0 and z=5 showing the
relationship between y and ». (Take 1 in. = 1 second
and 20 feet respectively.)

From the graph, find

(@) the maximum height above the sea reached by the
ball,

(b) how long the ball remains at least 30 feet above the
sea,

(¢) how many seconds elapse from the time the ball
was thrown to the time the ball strikes the sea.

10. (i) Obtain an expression in its simplest form for the
sum of n terms of the Arithmetic Progression

9+27+45+63+ ...,

Hence, or otherwise, find the sum of all the terms
from the sixth to the twentieth terms inclusive.

(ii) A pilot of an aircraft is forced down in a desert at a
point which is 100 miles from the nearest village. On
the first day he walks 28 miles towards the village but
finds that on each subsequent day he can only walk
two-thirds of the distance travelled on the previous day.
Express this as a progression and calculate, to the nearest
mile, how far he will be from the village at the end of the
sixth day.

11. A man decides to spend £51 whilst he is away
on holiday. He finds that if he reduces his daily expendi-
ture by 4 shillings per day, he can extend his holiday by 4
days. How many days did he originally plan to be away
on holiday?









3 = » - . ——
4

3. (i) If 2a+2y=5 and 3x+4y=11, find the value of

3x—2y.

(i) If 42®—4a®—11z+ k is exactly divisible by (22— 1),
find the value of k. :

(iii) If
_ 3(1—aym?
i 16(1+a) '
express @ in terms of f and m.

4, (i) If 42— 122+ is a perfect square, find the value
of 7.

(ii) Solve the equation 22+ 4x—3=0, giving the roots
correct to two places of decimals.

5. (i) Without using tables evaluate
(@ (256, () B)Fxaets
(i) Use logarithm tables to evaln?fe
(@) (1-74)%, (b) (0-23138%. _/
4/
6. A man buys c+d articles at n shillings each. He
sells ¢ articles at a profit of z shillings each and sells
d articles at a loss of y shillings each. Find his profit

in shillings and express this as a percentage of his
outlay.

Secrron B

Answer any THREE questions in this section.

7. (i) Solve the simultaneous equations
9y? -3y —a?=11,
3y—2x=1. .
(ii) If 42+ 3y + 7a=0 and 52+ Ty —a=0, find the ratio
234

-

8. Draw the graph of y=22?—5x+8 from z= -2 to
2= +5 using 1 inch for 1 unit on the z axis and
1 inch for 10 units on the y axis.

Use your graph to find (a) the least value of 22?—5z+8,
(b) the range of values of z for which 22— 5x—4 is less
than 7.

‘9, (i) The sum of the fifth and sixth terms of an arith-
metical progression is 24. The sum of the first
twenty terms is 440. Find the first term of the
progression.

(ii) The third term of a geometric progression is 81 and
the seventh term is 16. Find the fifth term of this
progression.

10. (i) If log,, 3=0-47712 and log,, 2=0-30103, find
log,o 72.

(i) If 3r2h =279, use logarithms to find the value of r
when A=17-5. (Take log;,m as 0-4971.)

(iii) If 23 = 7-34 x 10~1, use logarithms to find the value
of x.

11. In 1957 a motor cyclist spent £25 on petrol. In 1958

he spent £27 on petrol but used 20 gallons more than he

did in 1957. The petrol he bought in 1958 was 6d. per
gallon cheaper than that he bought in 1957. Find the
cost per gallon of the petrol bought in 1957.









3. (i) If 2+2y=>5 and 3z+4y=11, find the value of
3z —2y.
(ii) If 4% —4a®— 11z +k is exactly divisible by (2x—1),
find the value of k.
(iii) If
_ 3(1—aym?

= 16(1+a)
express @ in terms of f and m.

4. (i) If 422 —12x+r is a perfect square, find the value
of r.

(ii) Solve the equation 22*+ 4x—3=0, giving the roots
correct to two places of decimals.

5. (i) Without using tables evaluate
(@) (256)%, (b)) B x(16)k

(ii) Use logarithm tables to evaluate
(@ (174, (b)) (0-2313)2.

6. A man buys c+d articles at n shillings each. He
sells ¢ articles at a profit of « shillings each and sells
d articles at a loss of y shillings each. Find his profit
in shillings and express this as a percentage of his
outlay.

SgcrioNn B

Amnswer any THREE questions in this section.

7. (i) Solve the simultaneous equations
9y — 3wy —a=11,
3y—2x=1.
(ii) If 4o +3y+ Ta=0 and 52+ Ty—a=0, find the ratio
250, :

Nor

s/

S/

3

8. Draw the graph of y=2z*—52+8 from x=—2 to
x= +5 using 1 inch for 1 unit on the z axis and
1 inch for 10 units on the y axis.
Use your graph to find (a) the least value of 22%— 5248,
(b) the range of values of x for which 22%—5xz—4 is less
than 7.

7 9. (i) The sum of the fifth and sixth terms of an arith-
metical progression is 24. The sum of the first
twenty terms is 440. Find the first term of the
progression.

(ii) The third term of a geometric progression is 81 and
the seventh term is 16. Find the fifth term of this
progression.

10. (i) If log,, 3=0-47712 and log,, 2=0-30103, find
log,, 72.

(ii) If d7r®h =279, use logarithms to find the value of r
when h=17-5. (Take log,,m as 0-4971.)

(iii) If 3= 7-34 x 10—, use logarithms to find the value
of 2.

11. In 1957 a motor cyclist spent £25 on petrol. In 1958
he spent £27 on petrol but used 20 gallons more than he
did in 1957. The petrol he bought in 1958 was 6d. per
gallon cheaper than that he bought in 1957. Find the
cost per gallon of the petrol bought in 1957.

ak,_f({(/..;.d‘*éﬁf/"j 24
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3. (i) If x+2y=>5 and 3x+4y=11, find the value of |
3x—2y. ——

’,_,_.-""'
(ii) If 42% —4a®— 11z +k is exactly divisible by (2x—1), .
find the value of k. 2=
(iii) If
_ 3(1—-aym® _
= 16(14a) ’ ‘ 1 v
express a in terms of f and m. e
P
4. (i) If 422 — 12z +r is a perfect square, find the value r
of r. }/’9“/
(ii) Solve the equation 2a2?+4x—3=0, giving the roots 8
correct to two places of decimals. el
) 3
<1 -
5. (i) Without using tables evaluate (~ Y~

@ 0N 0 B et L
(ii) Use logarithm tables to evaluate
g4t .2313)? 1233
(@) (1 74}){ (b) (0-2313)%. . 0L
Ji, TGN -

I =

_~ 6. A man buys c+d articles at n shillings each. He

o~

sells ¢ articles at a profit of « shillings each and sells |
d articles at a loss of y shillings each. Find his profit ‘
in shillings and express this as a percentage of his I
outlay. (

SrerroN B

Answer any THREE questions in this section.

7. (i) Solve the simultaneous equations .. . — g' {p
9y — 3y —a2=11, iz Le
3y—2x=1. gk

(ii) If 42+ 3y +Ta=0 and S+ Ty—a=0, find(the r;f;.iol £
T

s
1
.

3o

3

8. Draw the graph of y=22°—5z+8 from 2= —2 to
2= +5 using 1 inch for 1 unit on the z axis and
1 inch for 10 units on the y axis.

Use your graph to find (a) the least value of 2z?— 52+ 8,

(b) the range of values of z for which 222—5x—4 is less
than 7.

9. (i) The sum of the fifth and sixth terms of an arith-
metical progression is 24. The sum of the first
twenty terms is 440. Find the first term of the
progression. %

(ii) The third term of a geometric progression is 81 and

s

the seventh term is 16. Find the fifth term of this j{

progression.

10. (i) If log;, 3=0-47712 and log,, 2=0-30103, find
log,, 72.

(ii) If 37rr%h =279, use logarithms to find the value of r
when h=17-5. (Take log,,7 as 0-4971.)

(iii) If 2®=7-34 x 10~11, use logarithms to find the value
of .

11. In 1957 a motor cyclist spent £25 on petrol. In 1958
he spent £27 oo petrol but used 20 gallons more than he
did in 1957. The petrol he bought in 1958 was 6d. per
gallon cheaper than that he bought in 1957. Find the ,
cost per gallon of the petrol bought in 1957. ¢ P

b

1y x2e
x

- _._,_.—l—'-'
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3. (i) If p pounds of tea at @ pence per pound are mixed
with ¢ pounds of tea at b pence per pound, find the cost
in shillings of one pound of the mixture.

(ii) Find, without using tables, the value of

$ a4

@zt o () -

(iii) Simplify, giving your answer in positive indices,
(a2b¥)-1x (a®bt)t .

4. (i) Express as a single fraction in its lowest terms

x 1
2?—3z—4 2—4
2
(i) 16 a— 2982 expross h in terms of a, b and @.

5. (i) Solve the equation xz(x—2)=2, giving the roots
correct to two decimal places.

(ii) The sum of n terms of a series is 3n*+4-4n. Find
the fifth term.

- 6. A cyclist rides from 4 to B, a distance of 20 miles
partly uphill and partly downhill, and then rides back to
A. He can ride uphill at 5 m.p.h. and downhill at
16 m.p.h. He takes 33 minutes longer on the return
journey than he does on the outward journey. Find the
distance he travels uphill on the outward journey.

SecrioN B
[Answer any THREE questions in this section.]

7. (i) Solve the equations 2x—y=5,
22— 6y=uy.
(ii) Find the value of k if (z+2) is a factor of

63+ a2 — 192+ k.

What are the two remaining factors of the expression
when k& has this value?

3
J 130-6
8. (1) Use tables to find the value of JW

(ii) If log,,2=0-30103 and log,,3=0-47712, calculate
without using tables (@) log,,+/6, (b) log,, 18.

3

9. Draw the graph of y=ax®—a—6 for values of z from
—3 to +4, using 1 in. for 1 unit on the z axis and
1 in. for 2 units on the y axis.

By drawing the appropriate straight lines on your
graph

(a) find the range of values of « for which #2—x—6 is

less than 2x—3,

(b) solve the equation 22*—2z—14=0.

- 10. A dealer buys a number of similar articles for £840
and offers each article for sale at 30 shillings more than
he paid for it. Twelve of the articles are damaged and
are not sold, but the dealer sells the remainder and
makes a total profit of £78. How many articles did the
dealer buy ?

11. (i) The sum of the first three terms of an arithmetic
progression is 36 and the sum of the twelfth, the thirteenth
and the fourteenth terms is —96. Find the first term
and the sum of the first ten terms of this progression.

(i) What number must be added to each of the numbers
3, 6, 10} to form the first three terms of a geometric
progression ?

Find the sum of the first six terms of this progression.






re——

0. (i) fa= 2;2*"'

14a . <
l_ia as a single fraction in

express

terms of « and .

(i) If F=av— 'li, and if F=4 when v=5, and

F=36 when v=10, find the values of a and b and the
value of F when v=20.

10. The total monthly savings of our savings group
were £5 10s. 0d. A new member joined who could only
save 4s. a month, thus reducing the average monthly
saving per member by 6d. How many members were
there originally in the group ?

11. (i) The first term of an arithmetic progression is
6 and the sum of the fourth, fifth and sixth terms is 0.
Find the common difference and the sum of the first
12 terms.

(ii) The sum of « terms of a geometric progression
is
2(3n—1).
Find the third term and the number of terms that must
be taken for their sum to be 1456.
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\.‘1"1 = .'\1 ""_1‘1_ :-"—h
jax & -1 )

T k. -+ 3
3*;.:-:{
a

. i
2ot Ly I 3::2 :L’f ye possible values of a, Y i
A “ -y

a = and hence show that each fraction is equal to 2.or —2. ~

y (ii) Find the values of @, correct to 2 decimal places,
which make a®-}72 equal to 5.
< E

e
~1A4¥ (i) Find the values of x and y if

Iatl” 1{1-&
] x Y
5 i o -—= - _— t
so = 5+ =4=747 ,
by - j—

(ii) Find the values of @ and b so that 32®—4a+1 r‘*\'
can be expressed in the form a(x—1)*+4-b(x—1).

5. (i) Divide 32®+72*—5x+43 by x+3. \/
(i) Simplify (a) /(642%%), (b) 1671, cg

_ (iii) What is the nth term of the arithmetic progression
%Z/ U gt e '
6. A train travels 180 miles ; another train which has
an average speed 6 miles per hour faster does the same

journey in 1 hour less time. What is the average speed
of the slower train ?

3
5 [ 7o (2P
\}\ L/ Secrion B -) 4000 7} 5}
4 (4] O
‘7 6 [Answer any THREE questions] } 3)—0’11‘_ .
j 7. (i) Use logarithms to calculate the cube root of a2
76-93.
\ a a
(ii) If a= (logma) =+ (logm E) calculate  when {
a=5215; b=1793: ¢=3-052.
8. Draw the graph of the function y=x(6—x)? from
2=0 to =6 using a scale of 1 in. to 1 unit on the z axis
and 1in. to 4 units on the y axis.
From your graph find, for values of = between 0 and 6
(a) the positive values of = which make y=24,
(b) by drawing the appropriate straight line, the
values of z for which 2(6—z)*=6--a.
6- 5618 S.30F
, 138§ = . . a-%
e o© IL 30 F e+ lx-i
3030 0 - i
¢ li‘-‘ l.‘o prs : '

RET Mples

9. A cubical wooden box, with a lid, is made of wood

}in. thick. Show that if an outside edge of the box is &
ain. long, the volume of the wood used is 3a*—3a--1. - M
cu.in.

0

!

assuming that 1cu.in. of the wood weighs }oz.
your answer to the nearest {4th in. %
F 4

A
Find the length of the edge if the box weighs Gs_lh& .0
ive .
\

4
10. (i) The first, second and last termf§ of an arithmetic' .
progression are z, ¥ and z respectively. v
./ (@) Express the number of terms of the progregsion in_
) terms of z, y and z. 1x2-3-3
0 El} Show that the sum of the progression is =<7
\ Y @+oyte—22)
2y—=2)

v (ii) Four positive numbers are in geometric progres- -

sion. The product of the first and third is 36 and the o

product of the second and fourth is 324. Find ‘the
numbers.

11. The perimeter of a rectangle is 18ft and the o Cé‘
length of the diagonal is 7ft. Find, to the nearest
inch, the lengths of its sides.

= \

(
)C1_1 (Q"Ij

a9 - o z i
xlq, 314.!:1—-/)1 = 49 = /o
1::‘.'_!3-!—\3?-:0 <
A oax +ile < © e
T 8) &
% (e 2 )(x % )_, .
-\.: i\;,t
ol 2
L ST
N 2 -~
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: 3a+2 a—2 ; -

3. (Wl s e T find the possible values of a, %
and hence show that each fraction is equal to 2 or —2.
(ii) Find the values of x, correct to 2 decimal places. &
which make 2*-7x equal to 5.

-,

A (i) Find the values of x and y if" >

¥ galprgenBrgnd
R v

(ii) Find the values of @ and b so that 3a*—4x4-1
can be expressed in the form a(z—1)*+4-b(x—1).

. (i) Divide 3a2%4-T72*—5x-+3 by z+-3.
(i) Simplify (a) /(642%%), (b) 1671,
(iii) What is the nth term of the arithmetic progression
V1 o, .

6. A train travels 180 miles ; another train which has
an average speed 6 miles per hour faster does the same
journey in 1 hour less time.
of the slower train ?

Secrion B
[Answer any THREE questions]

7. (i) Use logarithms to calculate the cube root of
76-93.

(). I o= (Iogwg) = (logm %) caleulate 2 when
a=5215; b=1:793; ¢=3-052.

8. Draw the graph of the function y=x(6—=x)? from
x=0 to =6 using a scale of 1 in. to 1 unit on the z axis
and 1 in. to 4 units on the y axis.

From your graph find, for values of 2 between 0 and 6

(@) the positive values of z which make y=24,

(b) by drawing the appropriate straight line, the
values of 2 for which z(6—x)?=6-a.

What is the average speed

3

9. A cubical wooden box, with a lid, is made of wood
1in. thick. Show that if an outside edge of the box is
a in. long, the volume of the wood used is 3a2—3a+-1
cu.in.

Find the length of the edge if the box weighs 51b
assuming that Leu.in. of the wood weighs }oz. Give
your answer to the nearest fth in.

10. (i) The first, second and last terms of an arithmetic
progression are x, y and z respectively.

(a) Express the number of terms of the progression in
terms of x, ¥ and z.

(b) Show that the sum of the progression is

(z+2)(y+2—22)
2(y—=)

(ii) Four positive numbers are in geometric progres-
sion. The product of the first and third is 36 and the
product of the second and fourth is 324. Find the
numbers.

1. The perimeter of a rectangle is 18ft and the
length of the diagonal is 7ft. Find, to the nearest
inch, the lengths of its sides.

I










: £
3a+2 a—2

3. (i) If g e A & find the possible values of a,

and hence show that each fraction is equal to 2 or —2.

(ii) Find the values of x, correct to 2 decimal places.
which make #?-} 72 equal to 5.

4. (i) Find the values of x and y if
T jeds pesiiried
s m i &

(ii) Find the values of @ and b so that 32?—d4x+1 ¢
can be expressed in the form a(x—1)2+b(z—1).

5. (i) Divide 32®+T72*—5x+3 by x-+3.

(i) Simplify (a) /(642%?), (b) 1671

(iii) What is the nth term of the arithmetic progression
11443 —14— ... 7

6. A train travels 180 miles ; another train which has
an average speed 6 miles per hour faster does the same
journey in 1 hour less time. What is the average speed
of the slower train ?

Secrion B
[Answer any THREE questions]

7. (i) Use logarithms to calculate the cube root of .
76-93.

@) Ifx= (logwg) #= (logm %) calculate x when =
a=5215; b=1-793; c=3-052. L

8. Draw the graph of the function y=x(6—x)* from
2=0 to =6 using a scale of 1 in. to 1 unit on the = axis
and 1 in. to 4 units on the y axis.

From your graph find, for values of z between 0 and 6

(@) the positive values of # which make y=24,

(b) by drawing the appropriate straight line, the
values of « for which x(6—2)*=6-+a.

3

9. A cubical wooden box, with a lid, is made of wood
3 in. thick. Show that if an outside edge of the box is
a in. long, the volume of the wood used is 3¢®—3a--1
cu.in.

Find the length of the edge if the box weighs 51b
assuming that 1cu.in. of the wood weighs }oz. Give
your answer to the nearest ;th in.

10. (i) The first, second and last terms of an arithmetic
progression are x, y and z respectively.

(a) Express the number of terms of the progression in
terms of z, y and z.

(b) Show that the sum of the progression is

(z+2)(y+2—22)

2y—a)
(if) Four positive numbers are in geometric progres-
sion. The product of the first and third is 36 and the

product of the second and fourth is 324, Find the
numbers.

11. The perimeter of a rectangle is 18ft and the
length of the diagonal is 7ft. Find, to the nearest
inch, the lengths of its sides.
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n(—2)"
n-+2 °
Find the value of the 3rd term.

3. \ (i) The nth term of a series is

(i1) Without using tables find the values of

8t (22)2, (3)—&

(iii) Use logarithm tables to calculate the values of

e 7-869
(a) '€/0'5671, (b) m

4. Solve the equation 32®—5x-+1=0, giving the roots

() L
correct to two decimal places.

5. (i) If 62— 15=ax-}b(x—3) for all values of x, where
a and b are constants, find the values of @ and b.
(ii) (@) Find the coefficient of x* in the product of
(1—2x+22) and (14pz—3a?).
(b) If the coefficient of 2* in this product is 2,
find the value of p.

6. (1) If V==r2h and A=2xrh, find the formula for V
in terms of r and A4, and which does not involve A.

(ii) A man walks & miles at 4 m.p.h. and a further
2 miles at 3 m.p.h. Write down expressions
showing the times in hours for each part of the
journeys. If the second part takes him a quarter
of an hour longer than the first, find the value
of z.

2 :

Secrrox B
[Answer any THREE questions from this section.]

7. (i) Express as a single fraction in its lowest terms
Lot

2 3 L 8r+1 =
20+3 a—4 ' 22> —b5x—12
(ii) If 2= —3 satisfies the equation

625+ 1122+ kx—9—0,
find the value of k, and the other two roots.
S+ P\?
8. (i) If R:r(‘-s—i—P)
(a) express S in termsof R, r and P,

(b) find by logarithms the value of R to three
significant figures from the original formula
if r=5:73, §=3-263, P—1-497,

(ii) Solve the simultaneous equations

32-+-2y—0

0]
2> —ay—10,

9. On the same axes and with a scale of 1 inch for 1 unit
on each axis draw the graphs of y=(z—1)(4—=x) and
bx—4y—10=0. Take values of z from 0 to 5.

From your graphs find the range of values of = for

B —
which (z—1) (4—z) is greater than .}:4 10.

& 10. A party of people hired a bus for £5 and agreed to
share the cost equally. Later the party was increased by
four more people, and the cost per person was thus reduced

- by 1s. 3d. How many people were there in the original

party ?

11. (i) If S denotes the sum 142+434....4n, and
T denotes the sum 14-243+4....4(n—1),
find in terms of n the value of S2—72. Give
your answer in its lowest terms.

(ii) The first two terms of a geometric series are
§ and —] respectively. Find (@) the third term,
(b) the sum of the first six terms of the series.

T AV
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(i) Solve the equation 3a*—6x+2=0, giving the
roots correct to two places of decimals. :

fs.

4_\

S~

(ii) If the expression y>+44y—a is equal to —1 when
y=0, find its value when y——1.

(" 4. (i) Find the value of x and the value of y which
\ satisfy the equations

3

8. A groundsman has 176 ft. of fencing to make a
rectangular enclosure. If he makes the width z ft.,
what is the length ? Show that the area enclosed is
(88z—2?) sq. ft.

Draw a graph of this function for values of x from 20 to
80, taking 1 in. to represent 10 ft. on one axis and 200 sq. ft.
on the other, and from it find:—

(a) the greatest possible area which can be enclosed and

2 —y= %(2x+y)z(5x_7y+4_ (b) the length and width of the enclosure when the area 67 &
7 is greatest. 27 s
i) Given that oot — 2 6nd the value of s W e 03
% (ii) Given tha s 2 the value of 8 [ | ) » 9 (i) Find the value of @ and of b if 4-2 and x—1 1
. \ e ( are factors of 3a®tax®—bx+4. What is the
- ining f sai
~ 5. (i) Without using tables evaluate - | e iaclar oo MRt ¢ 406
X ' 13 (ii) Solve the simultaneous equations 26 , L& -5
(a) (3)% (®) (3'&) 5 5 2 —ay+y?=19 qg " AR
"y _ x+-2y=4. '
(ii) (@) Express as a power of @, 2% X ab +z%-?, o :
l (b) Express, without brackets and with positive ‘1 : }_1 v 10. (i) (a) The _first- and last terms of an arithmetic 16
B indices zy(zty-14-2-%). L progression are 213 and 133, and the sum of the 76 _
progression is 2,941. Find the number of terms iCé
3 (iii) Two motor cars started together to race over a in the progression ) 55
] 2S 6 distance of a miles. One car had an average i 23 e : : z
; Z 6 % speed of z m.p.h. and crossed the finishing line 25 Ll u—'-— (b) Find the sum of the first twenty terms of‘thg ﬁ-
¢ e b minutes ahead of the other. Find an expres- 73 I 7 arithmetical progression whose b, tevm s 2 49
e L} f sion for the time in hours taken by the slower ,J-f"ﬁ and whose common difference is .
37 8T car. l % 1 | (ii) The sum of the first three terms of a geometrical _
e i [ progression is 13 and the common ratio is }. -
€ { 4O 6. £5,640 is divided between three people 4, B and C —:‘;”-a/ Tind the first term and the seventh term. "
in such a way that A receives £1,000 more than B, and B kg ]
receives § of the amount (' receives. Find the amount - o~ 11. A and B are two towns 44 miles apart. A cyclist
-~ each receives. , . {,e’ v and a motorist travel from 4 to B. The motorist leaves 4
/-9 %O ( € 4 0 lhr. 36 min. later than the eyclist but they reach B
s €< Secriox B. o at exactly the same time. If the average speed of the ~ -
-5‘7_ motorist is 18 m.p.h. greater than that of the cyclist,
13- [Answer any THREE questions in this section.] find the average speed of each.
1% ¥ , -
3:«-}'—-5 7. (i) Use logarithms to find the value of % "" . 'y @ 49 1, -
_ : i i b LI 1.~ . o,
) 3 p3 < =2 |
/'\/:" (i) If V2= o find the value of V when a=2-671, Y - T iy ! : 00 _ % *
1856 (2 36m A 8 9t o A= e 6 '
/6 ¢4, b=09343 and m=3-142, e oy : 4 £ >
f-_%_% 3 .b- h. o #€ 5 ‘ 1S . -
o TR AR 2 " 6, 3 B8 159 -
__-I___'6 . . F‘/’_'F_ = _,_————-—-—"_"_'1 ‘-—“x u% ey o] ‘:; / _:; ! 'L\l .‘f -~









3. (i) Solve the equation 3a*—6x2=0, gi%;ng the
roots correct to two places of decimals.

(i) If the expression y°+4y—a is equal to —1,when
y=0, find its value when y—=—1.

4. (i) Find the value of x and the value of y which
satisfy the equations

- s
2o—y= 5 (Quty)=be—Ty+4.

= . 5a+4b__3 e a
{11)'G1v*en that 7 o e find the value 0[5.

5. (i) Without using tables evaluate

@ (3 o (a4)?

(ii) (a) Express as a power of x, %X ab 230,

(b) Express, without brackets and with positive
indices zy(x?y 4 %y).

(iii) Two motor cars started together to race over a
distance of a miles. One car had an average
speed of # m.p.h. and crossed the finishing line
b minutes ahead of the other. Find an expres-
sion for the time in hours taken by the slower
car.

6. £5,640 is divided between three people 4, B and
in such a way that A receives £1,000 more than B, and B
receives § of the amount (' receives. Find the amount
each receives.

+ SEctioN B. "

[Answer any THREE questions in this section.]

7. (1) Use loga.rithms to find the value of
a’-—l—b

0-0777 x 5:691

( ) I_ng_._
b=0'9343 a.nd m=3-142. ?
AL
! ., & 7/

b

find the value of V when a=2-671,

0-3818 % 2168

___.¢__1 .s

3
Al

8. A groundsman has 176 ft. of fencing to make a
rectangular enclosure. If he makes the width 2 ft.,
what is the length ? Show that the area enclosed is
(88z—2a?) sq. ft.

Draw a graph of this function for values of z from 20 to
80, taking 1 in. to represent 10 ft. on one axis and 200 sq. ft.
on the other, and from it find:—

(a) the greatest possible area which can be enclosed and

(b) the“length and width of the enclosure when the area
is greatest. ; B 2
9. (3 Find thelyulue oF @ and of b if 242 and z—1
tare factors of 3a®taa®—0bz+4. What is the
remaining factor of the expression 7 _
(ii) Solve the simultaneous equations :
—xy+y*=19
T+ 2y=4.

10. (i) (x) The first and last terms of an arithmetic
progression are 213 and 133, and the sum of the
progression is 2,941.  Find the number of terms
in the progression.

(b) Find the sum of the first twenty berms of the
arithmetical progression whose first term is 2
and whose common difference is §.

(ii) The sum of the first three terms of a geometrical
progression is 13 and the common ratio is }.
Find the first term and the seventh term.

11. 4 and B are two towns 44 miles apart. A cyelist
and a motorist travel from 4 to B. The motorist leaves 4
lhr. 36 min. later than the ecyclist but they reach B
at exactly the same time. If the average speed of the
motorist is 18 m.p.h. greater than that of the ecyclist,
find the average speed of each.









o ” | .f
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3. (i) Solve the equation 322 —6x-+2=0, g& the
roots correct to two places of decimals. \ 1, 0. <1
(if) If the expression y*+44y—a is equal to — 1 when
y=0, find its value when y=—1. M
=
4. (i) Find the value of  and the value of » which
satisfy the equations
3 =~
7 2p—y= = (2e+y)=6x—Ty+4. N = O
3 = S S 7 44
ol A ba+4b 3 A
(ii) Given that a_l_% =3 find the value of g.
5. (i) Without using tables evaluate
25 ~$ -
@ (5) s © ()t 1
2 5 "" 9L o
(ii) (@) Express as a power of 2, 29xab —gza-b,
(b) Express, without brackets and with positive
indices zy(x2y -z %y). S
(iii) Two motor cars started together to race over a
" distance of @ miles. One car had an average
e speed of z m.p.h. and crossed the finishing line
b minutes ahead of the other. Find an expres-
sion for the time in hours taken by the slower
car. /

X o

: 6. £5,640 is divided between three people 4, Band ¢ .~
in such a way that 4 receives £1,000 more than B, and B
receives § of the amount ' receives. Find the amount

each receives.

SecTioN B,

[Answer any THREE questions in this section.]

0-3818x 2168, |/

7. (i) Use logarithms to find t _—
(i) g ms to find the value 0f0-0777 <5691
—

(ii) If V2= v find the value of ¥ when a—2-671,

b=0-9343 and 7=3-142,

(c‘.

V/((i)

- 3 6{ qt'_s/’:\

L —

"S-.

b » r Z, - ¢
- (3B 274 - nyom
8. A undsnhn has 176 ft. of fencing to make a: =

rectangular enclosure. If he makes the width » ft.,
what is the length ? Show that the area enclosed is
(88z—a?) sq. ft.

Draw a graph of this function for values of « from 20 to
80, taking 1 in. to represent 10 ft. on one axis and 200 sq. ft.
on the other, and from it find:—

(a) the greatest possible area which can be enclosed and

(b) the length and width of the enclosure when the area
is greatest.

T

!
< 4/\(4}\.%( \ '?\QJ/J"

(i) Find the value of @ and of b if x‘ﬁ and x—1
are factors of 3a’-+taz?—baxt4. at is the
remaining factor of the expression %

(ii) Solve the simultaneous equations
x®—ay-+y?=19
-+ 2y=4.

(@) The first and last terms of an arithmetic
progression are 213-and 133, and the sum of the
progression is 2.941. Find the number of terms

in the progression.
A

b

~ - W\ 3 o\ll', tb) Find the sum of the first twenty terms of the
- arithmetical progression whose first ferm is 2
and whose common difference is . 7 24"

W/

(ii) The sum of the first three terms of a geometrical
progression is 13 and the common ratio is }.
Find the first term and the seventh term.

11. 4 and B are two towns 44 miles apart. A ecyeclist
and a motorist travel from 4 to B. The motorist leaves A
1hr. 36 min. later than the cyclist but they reach B
at exactly the same time. If the average speed of the
motorist is 18 m.p.h. greater than that of the cyclist,

find the average speed of each.
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3. (i) The nth term of a series is nﬂ+2 3

Find the value of the 3rd term.

(ii) Without using tables find the values of
1\-%
Sis (22)_2: (6)

(iii) Use logarithm tables to calculate the values of

S, 7-869
(ﬂ) ‘e/U'ﬁbfl, (b) m

4. Solve the equation 3a®—5z+1=0, giving the roots
correct to two decimal places.

5. (i) If 6z—15=ax+b(x—3) for all values of x, where
a and b are constants, find the values of @ and b.

(ii) («) Find the coefficient of x* in the product of
(1—2z-+22) and (1+pax—3z?).
~_—3(b) If the coefficient of &% in this produect is 2,
find the value of p.

6. (i) If V==r?h and A=2nrh, find the formula for V
in terms of » and A4, and which does not involve k.

(ii) A man walks z miles at 4 m.p.h. and a further
« miles at 3 m.p.h. Write down expressions
showing the times in hours for each part of the
journeys. If the second part takes him a quarter
of an hour longer than the first, find the value
of a.

_ M

3

t Secriox B

[Answer any THREE questions from this section.]

7. (i) Express as a single fraction in its lowest terms
2 3 a1
2x+3 ax—4 ' 22°—bx—12
(ii) If = —3 satisfies the equation
62341122+ ka—9=0,
~==» find the value of £, and the other two roots.
S-+P\}
S— P)
(a) express S in terms of R, r and P,
(b) find by logarithms the value of I to three
significant figures from the original formula
if r=>5-73, S=3-253, P=1:497.
(ii) Solve the simultaneous equations
a*—axy=10, 3a+2y=0

8. (i) IfR%r(

9. On the same axes and with a scale of 1 inch for 1 unit
on each axis draw the graphs of y—=(x—1)(4—=2) and
5x—4y—10=0. Take values of 2 from 0 to 5.

From your graphs find the range of values of x for
5x—10

4

which (#—1) (4— ) is greater than

10. A party of people hired a bus for £5 and agreed to
share the cost equally. Later the party was increased by
four more people, and the cost per person was thus reduced
by 1s. 3d. How many people were there in the original
party ?

11. (i) If S denotes the sum 1+42+43-+....4n, and
T denotes the sum 14243+4....+(n—1),
find in terms of » the value of §2—T2. Give
your answer in its lowest terms.

(i) The first two terms of a geometric series are
1 and —} respectively. Find (a) the third term,
(b) the sum of the first six terms of the series.

BT | ‘ ——
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5. (i) Find, without using tables, the values of
(@) (1 (b) (})2
(ii) Use logarithm tables to evaluate
(a) (0-3582)* (b) $/0-0157

6. A man bought 6 standard roses and 18 bush roses
for £8 2s. 0d. Another man bought, at the same prices,
14 standard roses and 27 bush roses for £15 18s. 0d.
How much did a standard rose cost ?

SecrioN B
[Answer any THREE questions in this section)

7. (i) Express as a single fraction in its lowest terms
1 2 8x—17
3x—4 22+1 (3z—4) (2z+1)
(ii) Solve the simultaneous equations
9y2—2a2 =1, 43y =4

8. A poultry farmer paid a total of £180 for a certain
number of turkeys. Some weeks later he sold, also for a
total of £180, all but fifteen of the birds, receiving for
them £1 a head more than he had given for them. Find
the price per head at which he bought the turkeys.

9. (i) Draw the graph of y =23 from = —3 toax = +3,
using 1 inch for 1 unit on the x-axis and 1 inch for 10 units
on the y-axis.

(i) Using the same axes and the same scales draw
the graph of y=T7x-+3.

(iii) Use your graphs to find approximate solutions of
the equation %= Tz-3.

(iv) Without actually drawing another graph, state
briefly how you would solve in a similar way the equation
2 —52-+4+2=0.

°

- s
1|- 10. (i) The fifteenth term of an arithmetic progression
' is 35 and the tenth is 32}. Find the first term and the

sum of the first seventeen terms.
, P . (ii) A ball bearing is dropped on to a horizontal metal
\ \ plate and allowed to go on bouncing in the same vertical
{ ' line. At each bounce it rises to one-third of the height
from which it has fallen. If it is originally released
from a height of 27 inches, show that the total distance
it has moved altogether, up and down, by the time it

strikes the plate for the nth time is (54— %)Jnches.

Py 11. (i) If 84%43s%= 3sl, express d in terms of s and /.
| (= 21:-,\/(5) , express g in terms of 7', l and 7.

(iii) If 120—16 =a(x+7)+b(6-2x) for all values of
2, where @ and b are constants, find the values of @ and 5.

’-u_ S —

- - g e e
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3. (i) The roots of the equation x*+pxr--¢=0 are
+2and —1. Find the values of p and q.

(ii) The length of one side of a rectangle is « ft. and its
area is A sq. ft. Find an expression for the perimeter
p ft. in terms of 4 and 2.

If A=2 and p=>53, calculate the length of the shorter
side of the rectangle.

4. (i) Express in powers of 10
1
1000’
(ii) Use logarithm tables to find the value of
Y (2:65x 10-2),

\,"10, \5"001

5. Show that the equation —2=2 (g +4) can be put

into the form 2?—10x=86.
Find the roots of the latter equation, correct to one
place of decimals.

6. The annual incomes of two workers 4 and B are in
the ratio 6 : 5 and their expenditures are in the ratio 8 : 7.
If 4 saves £80 per annum and B saves £30 per annum,
calculate how much each earns per annum.

SecrioNn B
[Answer any THREE questions from this section.]

7. (i) If @ and b are two numbers such that
a?+ab--h*=88
a*—ab-+b*=52 ,
calculate in succession the values of (a®4-5%), ab and
(a—b)3.
(ii) Solve the equations a—2y=1,
3a?—4xy=15.

b |

8. (i) Express as a single fraction in its lowest terms
3 2x 1
z—3 a22—9 + z+38°
(i) When an expression ¥ is divided by 3a*—ax -1,
the quotient is #—2 and the remainder is +3. Find E,
giving your answer in its simplest form and show that it is
exactly divisible by z—1.

9. A theatre contains 500 seats and for an afternoon
performance N of these seats are sold at 4s. each and the
remainder at 6s. each. Find a formula for X, the total
receipts in shillings, and simplify your formula.

For the evening performance, some of the 4s. seats are
converted into 6s. seats. If the number of 6s. seats is
now three times as many as for the afternoon performance,
find a formula for Y, the total receipts in shillings taken
at the evening performance assuming all the seats are
again sold.

If the evening receipts exceed the afternoon receipts by
£16, find the value of N.

15
x-+1
y=(z—1)* from =0 to =5, taking 1in. as the unit
on the z-axis and 0-5 in. as the unit on the y-axis.

From your diagram, showing clearly how each answer is
obtained, find

and

10. On the same axes, draw the graphs of y=

s [
(1) m;
(i) 1/102;
(1ii) one root of the equation (z—1)2= 15 :
x-41

11. (i) The first term of an arithmetic progression is
(22-f-4) and the second term is (z--2)2. If the sum of the
first ten terms is 440, find the possible values of z.

(ii) The third term of a geometric progression is -2
: ; 16 5
and the sixth term is — 57 Find the first term and
write down an expression for the nth term.

e
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3. (i) A rectangular room is 3/ feet long and 2/ feet wide.
Find the area of a carpet for this room if a border « feet
wide is left all round the carpet.

If the area of the border is 962% square feet, find x in
terms of .

(ii)) The swm of n terms of a series is in(4n*—1).
Find the first two terms.

4. (i) If s=ut+ Lat? find the positive value of ¢ which
makes s—=—24 when u=40 and a=—32.
Je-+4y x 3

(].l) (Given that m = 1,

express y in terms of .

5. Find the number that must be added to 2*—7x to
make the expression a perfect square.

Hence or otherwise solve the equation 2*—7x—11=0,
giving the roots correct to three significant figures.

6. A and B walk to meet each other from towns which
are 15} miles apart. The ratio of their speeds is 6 :7
and B starts 30 minutes later than 4. If they meet after
B has walked for three hours, find their speeds.

. SEcTIoN B
[Answer any THREE questions from this section.]

7. (i) Iflog,, 2=0-30103 and log,, 3=0-47712 calculate,
without the use of tables, log,, 6 and log,, 1'5.

BN
(ii) Express in its simplest form (ﬁ) i.

(iii) If @=0-3157 and b=17-24, use logarithms to
calculate the square root of a®b.

8. (i) Find the value of L if 2241 is a factor of
82342+ k. '
- z+b a—zx
SR o
express x in terms of ¢ and b.

= 3(a+b),

(iii) Solve the equations
x—2y=1,
3y —y*=8.

o

9. A man buys a consignment of garden stone for £90.
He keeps 10 tons for his own use and sells the remainder
at a profit of 25 shillings per ton. If he receives £70
from the sale find the weight, in tons, of the consignment.

10. (i) Find how many terms of the series 23, 19, 15. ..
must be added for the sum to be 12.

(ii) The third term of a geometric series, in which
all the terms are positive, is 18 and the fifth term is 40.5.
Find the first term and the sum of the first six terms.

11. Draw the graph of }(32*—5x—4) for values of z
from —2 to -3, using a scale of 1 inch to 1 unit on each
axis,

Use your graph to find the least value of 322 —5x—4.

By drawing the appropriate straight line on your
graph solve the equation 3a%—5x—6=0.









=

-/3. (i) A rectangular room is 3/ feet long and 2/ feet
Find the area of a carpet for this room if a border z f
wide is left all round the carpet.

If the area of the border is 962* square feet, find x in
terms of .

(ii) The sum of n terms of a series is }n(4n2—1),
Find the first two terms.

4. (i) If s=ut+3as? find the positive value of ¢ which

makes s—=—24 when u=40 and a= —32.
3vt4y 3
(ii) Given that oy & express y in terms of z.

-

5. IFind the number that must be added to 2*—72 to
make the expression a perfect square.

Hence or otherwise solve the equation #*—7x—11=0,
giving the roots correct to three significant figures.

¢ 6. 4 and B walk to meet each other from towns which
are 15} miles apart. The ratio of their speeds is 6: 7
and B starts 30 minutes later than 4. If they meet after
B has walked for three hours, find their speeds.

SeorioNn B
[Answer any THREE questions from this section.)

“1. (i) Iflog,e 2=0-30103 and log,, 3=0-47712 calculate,
without the use of tables, log,, 6 and log,, 1-5.

8 —
(ii) Express in its simplest form (ﬁ) §.

(i) If @a=0-3157 and b=17-24, use logarithms to
calculate the square root of a®b.

8, (i) Find the value of k if 2z-}1 is a factor of

834 2x-1-k.
., x+b a—=x

f) Bt
express x in terms of @ and b.

3(a-+-b),

(iii) Solve the equations
Tr— 2y= 1 .
3ay—y®=8.

. A man buys a consignment of garden stone for £90.

He keeps 10 tons for his own use and sells the remainder
at a profit of 25 shillings per ton. If he receives £70
from the sale find the weight, in tons, of the consignment.

N0, (i) Find how many terms of the series 23, 19, 15 . . .

must be added for the sum to be 12.

(ii) The third term of a geometric series, in which
all the terms are positive, is 18 and the fifth term is 40.5.
Find the first term and the sum of the first six terms.

11. Draw the graph of }(322—5x—4) for values of
frqm —2 to 43, using a scale of 1 inch to 1 unit on each
axis. )

Use your graph to find the least value of 32— 50—4.

By drawing the appropriate straight line on your
graph solve the equation 32— 52— 6=0.
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3. (i) A rectangular room is 3/ feet long and 2 feet wide.
Find the area of a carpet for this room if a border z feet

wide is left all round the carpet.
If the area of the border is 9622 square feet, find x in

terms of [.

(i) The sum of n terms of a series is jn(4n®—1).
Find the first two terms.

4. (i) If s=ut+ Jat?, find the positive value of ¢ which
makes s—=—24 when u=40 and a=—32.
ey R 3ei-4y 3
(ii) Given that Sty i
5. Find the number that must be added to z*—7x to

make the expression a perfect square.
Hence or otherwise solve the equation 2*—7x—11=0,
giving the roots correct to three significant figures.

< 6. A and B walk to meet each other from towns which

are 15} miles apart. The ratio of their speeds is 6 :7
and B starts 30 minutes later than A. If they meet after
B has walked for three hours, find their speeds.

SecrioNy B %
[Answer any THREE questions from this section.]

O 7. (i) Iflogye 2=0-30103 and log,, 3=0-47712 calculate,

without the use of tables, log,, 6 and log,, 1'5.

express y in terms of x.

"\
N
\0

g.1)
tf.;’

g7

0¢

ASTCS U

.;1/ *J 1

“vr"-",;, jz ?'{ |

g

2,0V
A LV
(ii) Express in its simplest form (aﬁ) § *
(iii) If a=0-3157 and b=17-24, use logarithms to
calculate the square root of a%. (2
/.
8. (i) Find the value of k if 2v41 is a factor of ]fﬁ
83+ 2x-+-k.
b —X :
(ii) If “’J;— Al 3"‘ = 3(a4b), e '
f . T 'Q,...
express « in terms of a and b. oy e / 61)-0
: > -
(iii) Solve the equations
’E—2y= 13 la“‘g—b
3xry—y*=8. L -
- 4 T (6D
LTIV
‘e -

(.‘

0049973

3

9. A man buys a consignment of garden stone for £90.
He keeps 10 tons for his own use and sells the remainder
at a profit of 25 shillings per ton. If he receives £70
from the sale find the weight, in tons, of the consignment.

10. (i) Find how many terms of the series 23, 19, 15 . ..
must be added for the sum to be 12.
(ii) The third term of a geometric series, in which
all the terms are positive, is 18 and the fifth term is 40.5.
Find the first term and the sum of the first six terms.

11. Draw the graph of }(32>—5x—4) for values of
from —2 to -3, using a scale of 1 inch to 1 unit on each
axis.

Use your graph to find the least value of 32*—b5x—4.

By drawing the appropriate straight line on your
graph solve the equation 3a2*—52—6=0.

Sy -5 w~9 =
- < -
3 ™ o &
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3. (i) A rectangular room is 3/ feet long and 2I feet wide.
Find the area of a carpet for this room if a border x feet
wide is left all round the carpet.

If the area of the border is 9622 square feet, find @ in
terms of /.

(ii) The sum of n terms of a series is jn(4n*—1).
Find the first two terms.

4. (i) If s=ut+-§at?, find the positive value of ¢ which
makes s=—24 when u=40 and a=—32.
x4y 3

(ii) Given that ——-

Beyoy i’ express y in terms of z.

5. Find the number that must be added to ¥*—T7x to
“make the expression a perfect square.
Hence or otherwise solve the equation z*—7x—11=0,
giving the roots correct to three significant figures.

6. A and B walk to meet each other from towns which
are 153 miles apart. The ratio of their speeds is 6:7
and B starts 30 minutes later than 4. If they meet after
B has walked for three hours, find their speeds.

SecrioN B
[Answer any THREE questions from this section.]

7. (i) Iflog,o2=0-30103 and log,, 3=0-47712 calculate,
without the use of tables, log,, 6 and log;, 1'5.

q\—
(ii) Express in its simplest form (ﬁ) §

(iti) If @=0-3157 and b=17-24, use logarithms to
calculate the square root of a%h.

8. (i) Find the value of & if 2z+1 is a faector of
824 2x-+-k.
(i) If

z+b a—x
5w Y
express z in terms of a and b.
(iii) Solve the equations
x—2y=1,
3ay—y*=8.

3

9. A man buys a consignment of garden stone for £90.
He keeps 10 tons for his own use and sells the remainder
at a profit of 25 shillings per ton. If he receives £70
from the sale find the weight, in tons, of the consignment.

10. (i) Find how many terms of the series 23, 19, 15 . ..
must be added for the sum to be 12.
(ii) The third term of a geometric series, in which
all the terms are positive, is 18 and the fifth term is 40.5.
Find the first term and the sum of the first six terms.

11. Draw the graph of }(32®—5x—4) for values of z
from —2 to -3, using a scale of 1 inch to 1 unit on each
axis.

Use your graph to find the least value of 32*—5x—4.

By drawing the appropriate straight line on your
graph solve the equation 32®—5x—6=0.
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3. (i) A rectangular room is 3/ feet long and 2I feet wide.
Tind the area of a carpet for this room if a border « feet
wide is left all round the carpet.

If the area of the border is 9622 square feet, find x in
terms of /.

(ii) The sum of n terms of a series is jn(4n?—1).

Find the first two terms. 9% = 1 g Thefpinl BA-
4. (i) If s=ut+3at? find the positive value of ¢ which
makes s— —24 when =40 and a=—32,
3x+4y 3

(ii) Given that express y in terms of .

5x42y 4°

5. Find the number that must be added to x*—7z to

make the expression a perfect square.
Hence or otherwise solve the equation z*—T7x—11=0,
giving the roots correct to three significant figures.

—— 6. A and B walk to meet each other from towns which

—

are 15§ miles apart. The ratio of their speeds is 6 : 7
and B starts 30 minutes later than 4. If they meet after
B has walked for three hours, find their speeds.

SecrioNn B
[Answer any THREE questions from this section.]

7. (i) Iflog,o 2=0-30103 and log,, 3=0-47712 calculate,
without the use of tables, log,, 6 and log,, 1'5.

o &) . 8\-#
(ii) Express in its simplest form v :

(iii) If @=0-3157 and b=17-24, use logarithms to
calculate the square root of a%.

8. (i) Find the value of £ if 2241 is a factor of
S84 2x4-k.
(i) I "’—Jir—f’ -

express x in terms of @ and b.

= 3(a+b),

(iii) Solve the equations
z—2y=1,
Sxy—y =8.

®

-

—

3

9. A man buys a consignment of garden stone for £90.
He keeps 10 tons for his own use and sells the remainder
at a profit of 25 shillings per ton. If he receives £70
from the sale find the weight, in tons, of the consignment.

10. (i) Find how many terms of the series 23, 19, 15. . .
must be added for the sum to be 12.
(ii) The third term of a geometric series, in which
all the terms are positive, is 18 and the fifth term is 40.5.
Find the first term and the sum of the first six terms.

11. Draw the. graph of }(3z*—5x—4) for values of x
from —2 to -3, using a scale of 1 inch to 1 unit on each
axis.

Use your graph to find the least value of 3a*—5x—4.

By drawing the appropriate straight line on your
graph solve the equation 3x*—5x—6=0.
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2. (i) Simplify (22—1)(@—4)—(z-+2)%

7 (ii) A road rises a feet for every b yards of its length.

How many feet does it rise in n miles ?

(iii) Find the second term of the series whose

nth term is P

—— 8. (i) Given that y=ax-+b, that y=11 when a=S5,
and that y=20 when @=38, find the values of @ and b.
(ii) Express as a single fraction in its lowest terms
6z 3
2—4 a2’

—— 4. Solve the equation 3224 2x—6=0, giving the roots
correct to one place of decimals.

5. Given that F= M find

(i) the value of E when a=10, b=9-5, W=288,
=18

(ii) a formula for @ in terms of the other letters.

6. The length and breadth of a rectangular plate are
2a inches and (a—1) inches respectively. When the
length is halved and the breadth increased by 4 inches,
the area is decreased by D square inches.

(i) Prove that D=a(a—35).
(ii) Use the result of (i) to find @ when D=2}.

SecrioNn B
[Answer any THREE questions from this section.]

—— 7. (i) Find k if (x—2) is a factor of 2¢3—32%4-kx4-2.
. With this value of £ solve the equation
> 223 — 3221w +-2=0.

—. (i) Solve the equations
= r—y=4
(z— 22 (y—1)2=5.

8. (i) Simplify

-
2
a’hs = b* 2

72
(ii) Calculate the value of the expression ?zg when

P=1:79x10%, g=9-81x10% and 4=3-29X10"2.

Express your result in the form & x10® where k is a
number between 1 and 10, correct to three significant
figures, and » is a whole number.

& 9. A train is scheduled to run 120 miles at a uniform

» speed of « miles per hour. During the earlier part of its
journey it is delayed and takes 10 minutes longer to
complete the first 40 miles than it should. The remainder
of the journey is completed at a uniform speed of
(u+2) miles per hour and the train arrives at the
appointed time.

(i) Find expressions in hours for the times taken
(a) for the first 40 miles; (b) for the remainder of the
journey.

(i) With the help of these expressions form an
' equation from which the value of » can be found, and
then solve the equation.

[P. T‘ 0.









3. (i) Solve the equation

3ptq  3p

ii) Express as a single fraction — ;
(ii) P g 3p 3p—q

4. For a uniform beam [ feet long, of a certain material,
whose section is a rectangle breadth b inches, depth d
inches, the safe load at the middle is w 1b., where

84 bd?

i

(2) Find the safe load at the middle of such a beam of

length 6 feet, breadth 1 inch, depth 2 inches.
() Find a formula for d in terms-of [, b, w.

5. Solve the equation 322 — 42— 5=0, giving the roots
correct to one decimal place.

6. (i) If =9, find without the use of tables, the values
of (u) 22, (b) #2

~(ii) In a school of 200 juniors and 160 seniors the

games subscription for a senior is 1 shilling more than that

for a junior. If the subscription were 2 shillings for every

member of the school, the total for the whole school would

« be increased by £10. Find the original subseription for a
junior.

- Secrion B
[Answer THREE questions from this section.]
7. (i) If 2—3 is a factor of a®+pa*—21x+-18, find the
value of p and the other two factors.

(ii) If A (@+6)+B (v+44) = a for all values of x,
where 4 and B are numerical constants, find the values of
A and B.

—r

3

(i) Solve the equations x+3y=1,
2 +3y—y? =12,

(i1) Caleulate by logarithms the value of

e 1-39
2-T13% X 1427 *

9. Draw the graph of y— % for values of x from .0 to
5. taking 1 inch as unit on each axis. Find the value of «
at the point where this graph is cut by the graph of y= g
Express in the form of a?fpe-+g=0 the equation of
which this value of x is a root.

10. (i) A truck starting from rest down a certain slope
travels 1 foot in the first second, 3 feet in the next
second and so on. the distances in successive seconds
forming an arithmetic series. What distance does it
travel in the tenth second ? '

If the slope is 900 feet long, what time is taken by
the truck to reach the bottom ?

(ii) The sum of the first two terms of a geometric
series is 5, while the third term exceeds the second by 1},
Find the common ratio. (There are two possible answers.)

11. A householder spends £23 a vear on solid fuel. If
he buys a better fuel, costing 5 shillings a ton more,
he uses half a ton less and spends €21 in the year. What
was his original annual consumption ?

-

—

__‘_—'.-—4

-
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2. (i) Simplify (2z—1)(x—4)—(z+2)%.

(ii) A road rises a feet for every b yards of its length.
How many feet does it rise in 7 miles ?

(iii) Find the second term of the series whose

th term i e
n T lans-H'

3. (i) Given that y=ax-b, that y=11 when z=35,
and that y=20 when =8, find the values of @ and b.
(ii) Express as a single fraction in its lowest terms

6 3
22—4 z+2°

4. Solve the equation 32%+2x—6=0, giving the roots
correct to one place of decimals.

W(a—b)
B s

(i) the value of F when a=10, =95, W=288,

5. Given that F=

(ii) a formula for @ in terms of the other letters.

6. The length and breadth of a rectangular plate are
2a inches and (e—1) inches respectively. When the
length is halved and the breadth increased by 4 inches,
the area is decreased by D square inches.

(i) Prove that D=a(a—>5).
(ii) Use the result of (i) to find @ when D=2%.

Secrion B
[Answer any THREE questions from this section.]

7. (i) Find & if (x—2) is a factor of 2a3—3a2-}kx-2.
With this value of & solve the equation
28— 322+ hhx-2=0.

(ii) Solve the equations
r—y=4
(®—2)*4(y—1)*=5.

8. (i) Simplify
a
alpl+ —.

(ii) Calculate the value of the expression I%g when

P=1-79x10%, g=9-81x 102 and 4=3-29x10-1,

Express your result in the form & x 10" where k is a
number between 1 and 10, correct to three significant
figures, and » is a whole number.

9. A train is scheduled to run 120 miles at a uniform
speed of w miles per hour. During the earlier part of its
journey it is delayed and takes 10 minutes longer to
complete the first 40 miles than it should. The remainder
of the journey is completed at a uniform speed of
(#4-2) miles per hour and the train arrives at the
appointed time.

(i) Find expressions in hours for the times taken
(a) for the first 40 miles; (b) for the remainder of the
journey.

(ii) With the help of these expressions form an
equation from which the value of % can be found, and
then solve the equation.

[P.T.O.
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" 2. (i) Simplify (22—1)(z—4)—(x+2)2 _
— (ii) A road rises a feet for every b yards of its length.
How many feet does it rise in » miles ?

. (i) Find the second term of the series whose

th t e
nth term is 2575 .

"~ 3. (i) Given that y=ax-b, that y#ll when a=35,
and that y=20 when =S8, find the values of @ and b.
(ii) Express as a single fraction in its lowest terms
6z 3
2i—4 a4+2°

4. Solve the equation 322+ 2x—6=0, giving the roots
correct to one place of decimals.

W(a—b)
o find

(i) the value of E when a=10, b=9-5, W=288,
=15

5. Given that F=

(i) a formula for @ in terms of the other letters.

/6. The length and breadth of a rectangular plate are
2a inches and (a—1) inches respectively. When the
length is halved and the breadth increased by 4 inches,
the area is decreased by D square inches.

(i) Prove that D=a(a—35).
(ii) Use the result of (i) to find @ when D=2%.

SectioNn B
[Answer any THREE questions from this section.]

7. (i) Find £ if (x—2) is a factor of 223—3z%4-kx+-2.
With this value of k solve the equation
23— 3224 ka+-2=0.

(ii) Solve the equations
r—y=4
(@—2)2+(y—1)=5.

a’b = * .

(ii) Calculate the value of the expression % when
P=1-79x 103, g=9-81 X 10* and 4=3-29X 101,

Express your result in the form %10 where k is a

number between 1 and 10, correct to three significant

figures, and »n is a whole number.

9. A train is scheduled to run 120 miles at a uniform

speed of u miles per hour. During the earlier part of its
journey it is delayed and takes 10 minutes longer to
complete the first 40 miles than it should. The remainder
of the journey is completed at a uniform speed of
(u+2) miles per hour and the train arrives at the
appointed time.

(i) Find expressions in hours for the times taken
(a) for the first 40 miles; (b) for the remainder of the
journey.

(ii) With the help of these expressions form an
equation from which the value of % can be found, and
then solve the equation.

[P.T.O.
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2. (i) Simplify (2z2—1)(z—4)— (x42)2.

(i1) A road rises a feet for every b yards of its Iengt.h..
How many feet does it rise in # miles ?

(iii) Find the second term of the series whose

s 3
nth term is s

3. (i) Given that y=aax+b, that y=11 when a=5,
and that y=20 when 2=S8, find the values of @ and b.
(ii) Express as a single fraction in its lowest terms
6z 3
2—4 zt2°

4, Solve the equation 3a®-42x—6=0, giving the roots
correct to one place of decimals.

W(a—b)
2aP
(i) the value of E when a=10, b=9-5, W=288,

P=15

5. Given that E= find

(ii) a formula for @ in terms of the other letters.

6. The length and breadth of a rectangular plate are
2a inches and (e—1) inches respectively. When the
length is halved and the breadth increased by 4 inches,
the area is decreased by D square inches.

(i) Prove that D=a(a—5).
(i) Use the result of (i) to find @ when D=23%.

a

-

SEcTioN B

[Answer any THREE questions from this section.]

7. (i) Find k if (x—2) is a factor of 2x*—3a2--ka+-2.
With this value of % solve the equation
223 — 322} kx+2=0.
(ii) Solve the equations
r—y=4
(x—2)2+(y—1)*=5.

8. (i) Simplify

~1i
. 2
a’h® = Tk
* P
(ii) Calculate the value of the expression — when

4
P=1-79x10%, g=9-81x 102 and 4=3-29%10-1,
Express your result in the form £ 10" where £ is a
number between 1 and 10, correct to three significant
figures, and n is a whole number.

9. A train is scheduled to run 120 miles at a uniform
speed of u miles per hour. During the earlier part of its
journey it is delayed and takes 10 minutes longer to
complete the first 40 miles than it should. The remainder
of the journey is completed at a uniform speed of
(#+2) miles per hour and the train arrives at the
appointed time.

(i) Find expressions in hours for the times taken
(a) for the first 40 miles; (b) for the remainder of the
journey.

(ii) With the help of these expressions form an
equation from which the value of » can be found, and
then solve the equation.

[P.T.O.
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2245 3x—8 "

3 DT

(ii)) What number added to 2°-+4 92 will make the
result a perfect square ?

3. (i) Solve the equation

(iii) An article costing x shillings is sold at a profit
of y per cent on the cost price. What is the selling price
in£?

4. Solve the equation 2z°—12x+415=0 giving the
roots correct to one decimal place.

5. (i) Without using tables find the values of
168, 83 (22

(ii) Use logarithm tables to find the values of 6%
and the fourth root of 0-0012,

2
6. (i) If 4 ='-'if- find a formula for d.

O k!
(i) If S express z in terms of z and 7.

SecTION B

[Answer any THREE questions from this section.]

7. (i) Find the values of @ and b if (x—1) and (x+3) are
both factors of #*—ax—b and find the third factor.

(ii) Find the square of a*4px+45. Hence, or
otherwise, find the values of @ and 6 which make
24— 623+ aa® bz 425 ln EaR g
2 ) N
a perfect square. (x Y3 o 40\

= )

8. (i) The ratio of two lengths is 3:5. If the first
length is increased by 2 ft. and the second by 12ft. the
ratio becomes 1 : 3. Find the original lengths,

(ii) Solve the equations
2y =1, i+ Tey+5y° = 1.

&=y . -
9 !

!?‘bz"'gtj

a
o

9. A wholesaler pays £60 for a motor-cycle which he
sells at a profit to a retailer. The retailer sells it to a
customer for £85 16s. 0d. making a percentage profit on
his outlay three times as great as the percentage profit
made by the wholesaler on his outlay. At what price
did the retailer buy the motor-cycle ?

10. (i) A piece of wire 12 ft. long is cut into 18 pieces
whose lengths are in arithmetic progression, the difference
between the length of any one piece and the next larger
being one-quarter inch. What are the lengths of the
shortest and longest pieces ?

(ii) The first and fourth terms of a geometric progression

x . :
are b and ;is Find the second and third terms.

11. Draw the graph of 54 62— 222 for values of z from
x=—1 to ¥=4 taking 1in. as 1 unit for z and 1 in. as
4 units for y. From your graph find the range of values
of « for which the expression 546z — 2 is positive.

Using the same axes and scales find, by drawing another
graph, the values of « between which 5 6x—2a? is greater
than 2z--3.

P
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2245 3x—8
3, i Belvedhsequiben oo t=2
3 12
(ii) What number added to z*-9z will make the
result a perfect square ?

(iii) An article costing @ shillings is sold at a profit
of y per cent on the cost price. What is the selling price
in £

4, Solve the equation 2a2*—122+415=0 giving the
roots correct to one decimal place.

5. (i) Without using tables find the values of
168, g4 (22

(ii) Use logarithm tables to find the values of 6%
and the fourth root of 0-0012.

2
6. (i) If A= 3% find a formula for d.

b L |
(i) If ~ =g ©Xpressz in terms of x and y.

=

SecrioNn B

[Answer any THREE questions from this section.]

7. (i) Find the values of @ and b if (x—1) and (2 3) are
both factors of 2> —ax—b and find the third factor,

(ii) Find the square of 2*4-pa+5. Hence, or
otherwise, find the values of @ and b which make

ad— 6%+ ax®+-bx -+ 25
a perfect square.

8. (i) The ratio of two lengths is 3:5. If the first
length is increased by 2{t. and the second by 12ft. the
ratio becomes 1 : 3. Find the original lengths.

(ii) Solve the equations

a+2y=1,  32+Tay+5 =1

3

9. A wholesaler pays £60 for a motor-cycle which he
sells at a profit to a retailer. The retailer sells it to a
customer for £85 16s. 0d. making a percentage profit on
his outlay three times as great as the percentage profit
made by the wholesaler on his outlay. At what price
did the retailer buy the motor-cycle ?

10. (i) A piece of wire 12 ft. long is cut into 18 pieces
whose lengths are in arithmetic progression, the difference
between the length of any one piece and the next larger
being one-quarter inch. What are the lengths of the
shortest and longest pieces ?

(ii) The first and fourth terms of a geometric progression

are 5-5 and g?" Find the second and third terms.

11. Draw the graph of 54- 62— 222 for values of x from
z=—1 to x=4 taking 1in. as 1 unit for 2 and 1 in. as
4 units for 4. From your graph find the range of values
of x for which the expression 54-6x—2a” is positive.

Using the same axes and scales find, by drawing another
graph, the values of x between which 5+ 6x—2z* is greater
than 223,
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245 30—8
3 12
5 (ii) What number added to 2*+92 will make the
result a perfect square ?

(iii) An article costing a shillings is sold at a profit
of y per cent on the cost price. What is the selling price
in£?

3. (@) Sglve the equation =4,

" 4. Solve the equation 2a°—12x+415=0 giving the
roots correct to one decimal place.

-
5. (i) Without using tables find the values of
164, g-% (2-2)3.

(i) Use logarithm tables to find the values of 6%
and the fou_rj;h:eot of 0:0012, R 5 é/
f 2

7y

6. {i) IfA = % find a formula for d. \L’L___

1
S express 2 in terms of aéd e

L( % | Seorion B

[Arwwer any THREE questions from this aecﬁM

oth factors of 2®—ax—>b and find the third factor.

. (ii) Find the square of a°4-px+45. Hence, or
otherwise, find the values of @ and & which make

+ ot 62° 4 aa? -+ bz 425

(i) Find the values of @ and b if (x—1) and (x+3;m-? ‘ '

a perfect square.

s‘?‘(i)' The ratio of two lengths is 3:5. If the first

. length is increased by 2 ft. and the second by 12ft. the
“ ratio becomes 1: 3. Find the original lengths.

(if) Solve the equations .
a42y=1,  3a*+Tay+5y= 1.

"‘t

L3

-

-

»
2
-
S 4
ALNE
c"')

f

3 . £.9¢ -

=

9. A wholesaler pays £60 for a motor-cye

- sells at a profit to a retailer. The retailer sells it to a
customer for £85 16s. 0d. making a percentage profit on
his outlay three times as great as the percentage profit
made by the wholesaler on his outlay. At whab price

did the retailer buy the motor-eycle ? -

10. (i) A piece of wire 12 ft. long is cut into 18 pieces
whose lengths are in arithmetic progression, the difference
between the length of any one piece and the next larger
being one-quarter inch. What are the lengths of the
shortest and longest pieces ?

(ii) The first and fourth terms of a geometric progression

Find the second and third terms.

x
are — and %
Y x

/

11. Draw the graph of 5-6x— 22 for values of z from
x=—1 to x=4 taking 1in. as 1 unit for z and 1 in. as
4 units for y. From your graph find the range of values
of 2 for which the expression 5+ 6x— 22?2 is positive.

Using the same axes and scales find, by drawing another
graph, the values of # between which 5+ 62— 222 is greater
than 2z-43.

s L4
"’ -
- > #‘j Z L 4
I3
\ ¢ = W y
A ey : ,%1;_

\ &

e"\;hjch he ' #%
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Ef L : 221 2235

(ii) A car was sold for £8. If this gave the seller a
gain of » per cent on his cost price, find his cost price
in terms of § and r,

4. (i) Without using logarithms find the values of

1\ -2
e (81)3, (g) .

(ii) Use logarithm tables to find the value of
4732 5756
5756 T 4-732°

5. Solve the equation 32?—T7x=11, giving the answers
correct to one decimal place.

6. A man can walk at an average speed of 4 miles an
hour and run at an average speed of 9 miles an hour,
He has to do a journey of 8 miles in 1 hour 35 min.
Find the greatest distance he can walk in order that he
can complete the journey in time.

Secrion B

[Answer any THREE questions from this section.]

W i T X2\ L 2 D
7. (i) Simplify (§ = m) = (E -+ 5-_'__—2) .
(ii) The average speeds of two trains are in the ratio
4 : 5. The slower train takes 36 min. longer to travel 180

miles than the faster train takes to travel 198 miles,
Find the average speed of the slower train.

8. (i) The sum of n terms of an arithmetic progres-
sion is n(2n+-3). Find the sum of 20 terms and the 21st
term.

(ii) The first term of an arithmetic progression is 6,
If the first, seventh and tenth terms of the arithmetic
progression are the first three terms of a geometric
progression, find these terms.

e R .4 o

“

-

3
-

9. (i) Factorize #*—22y--40. Hence or otherwise
factorize completely (v%—x)%—22(x2—z)1-40.

(ii) Solve the simultaneous equations a-3y=1 ;
222+ 3wy=20.

n
10. (i) If A:P(H—I%) , use logarithm tables to
calculate the value of P when 4=1000, r=3 and n=>5.

(ii) Use logarithms to find the least whole number
value of z if 3% exceeds one hundred million.

1. On the same axes draw the graphs of y=w_f|-2_2

2
and y= g- for values of « from —1 to 45, taking a scale
of 1 in. to 1 unit for  and 1 in. to 2 units for y. Explain
briefly how your graphs can be used to find a solution of

the equation 2?+42¢°=24 and find this solution as
accurately as you can.
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3. (i) If 222=32, find the value of p without using tables.

(ii) When an expression E is divided by z—2, the
quotient is 2z+1 and the remainder is —4. Find E,
giving your answer in its simplest form.

(iii) The lowest rung of a ladder of length l feet is @
inches from the bottom, the rungs are all z inches apart and
the top rung is « inches from the top. Find the number of
rungs, assuming them to be of negligible thickness.

4. (i) Find the value of ¢ if 2—2 is a factor of
2 — 52>+ 2z +-c.
y+1

3y—3° find ¥ in terms of z.

(i) If # =

5. Solve the equation 3a*—bBx=4, giving the roots
correct to two decimal places.

6. The denominator of a positive fraction exceeds the
square of the numerator by 1. If the numerator and
denominator are each increased by 1, the value of the new

fraction is g Find the original fraction.

Secrion B
[ Answer THREE questions from this section.]
7. (i) Solve the equations x—3y+1=0,

3 —Tay=>b.

(ii) What must be added to *—7a to form a perfect
square ¢ If a*—7x—5 is equal to (x—a)*+b for all
values of z, find @ and b.

8. (i) Without using tables, simplify (27’-}-95))(81—*.
(i) If log 2=« and log 3=y, find expressions for
log 6 and log 4-5 in terms of z and y.
4
(iii) If E-m'sv—-328'7, use tables to calculate r taking
log m=0-4971.

e

3

9. When a man walks from his home to his work, he
uses a footpath and the distance is 2} miles. When he
uses his car, the distance is § mile greater, but the journey
takes 40 minutes less. If he travels 15 m.p.h. faster by
car than when he walks, find his rate of walking.

10. Draw in the same diagram the graph of y=a(x—})
6
from z=0 to x=4 and the graph of e from z=4% to

x—4, taking 1in. as the unit on the z axis and }in. as
the unit on the y axis.
From your diagram, find as accurately as possible

S
(1) ‘i*::_; t
(ii) two positive numbers differing by § whose product

is 9.
Show in your diagram how each answer is obtained.

11. (i) Given that 5, p, g, 7 are in arithmetic progression,
find the values of p and ¢.

(ii) Given that 5, x, ¥, 1%3 are in geometric progres-
sion, find the values of  and y.

(iii) Prove that the sum of the first 12 terms of the
first series is approximately equal to the sum of the first
6 terms of the second series.









p+q

pr—q
qe+p’

(ii) The examination marks of a class range from
26 to 86. They are converted so that an original mark m
becomes M where M=%m—26). Find the new top
mark and the mark which remains unaltered.

4, @) o= simplify

5. Solve the equation 3a22—7x—5=0, giving the roots
correct to two decimal places.

6. If the larger of two numbers is divided by the smaller,
the quotient and remainder are each 4. If twenty times
the smaller is divided by the larger, the quotient and
remainder are again 4. Find the two numbers.

SecrioNn B

[Answer THREE questions from this section.]

3 2
7. () 25— 2 find 2 in terms of .
xy r—y
(i) Of the three statements
(z4-1)(z—1)(z+2)=a®+a>+2—2,
(x+1)(z—1)(2+2)=a(x*+} 20—1)—2,
e+ 1)(@—1)(@+2)=2(2* —1)+2@*+1),
one is always true, one is never true and one is sometimes
true. Find which is which; and in the case of the
statement which is sometimes true, find the values of
2 which make it true.

8. (i) Simplify a®b -V a'h>.
(ii) Without using tables, find 2 if log,, =% log,, 64
: 1
and y if log,, ?;:-2.

; 38
iii) Use logarithm tabl oI
(iii) garithm tables to ex];)ress;,/85_8}(823

in the form @ x 10-® where a is a number between 1 and 10
and b is an integer.

'

9. Draw the graph of 2¢*—3x—5 from z=-—2 fto
=3, taking 1 in. as the unit on the z axis and } in.
as the unit on the y axis. Find from your graph the
least value of the expression.

Using the same scales and axes, find, by drawing a
straight line, the approximate values of z for which
22— 3x—> is less than 1—2.

10. (i) The common difference of twenty-five numbers
which are in arithmetic progression is —0-6 and their sum
is zero. Find the first term and show that the middle
term is also zero.

(ii) The fifth term of a geometric progression is 8
and the ninth term is 40}. Find the first term and the
sum of the first six terms.

11. A cricketer calculates that his average of runs per
innings will be increased by 1 if he scores 52 runs in his
pext innings and decreased by 1 if he scores 10 runs.
Caleulate his present average and the number of innings
he has so far played.

&
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eﬂ. (i) If 222—32, find the value of p without using tables.

(/" (ii) When an expression £ is divided by z—2, the
quotient is 2241 and the remainder is —4. Find E,
giving your answer in its simplest form.

(iii) The lowest rung of a ladder of length ! feet is «
inches from the bottom, the rungs are all z inches apart and
the top rung is = inches from the top. Find the number of
rungs, assuming them to be of negligible thickness.

4. (i) Find the value of ¢ if #—2 is a factor of
2 — 5t 2x-1-c.

& (i1) If:c:%,ﬁndyinterms of z.

5. Solve the equation 3a*—b5x=4, giving the roots
correct to two decimal places.

{"6. The denominator of a positive fraction exceeds the
square of the numerator by 1. If the numerator and
denominator are each increased by 1, the value of the new
fraction is (‘2; Find the original fraction.

SecrioNn B
[Answer THREE questions from this section.]

. (1) Solve the equations z—3y--1=0,
3> —Tay=5.

(ii) What must be added to #*—7x to form a perfect
square ! If 2*>—T7x—5 is equal to (z—a)?+b for all
values of z, find @ and b.

8. (i) Without using tables, simplify (2784 9%)x 8173,
(ii) If log 2=2 and log 3=y, find expressions for
log 6 and log 4-5 in terms of z and . _
(iii) If gm"= 328:7, use tables to calculate r taking
log 7=0-4971.

g

]

3

Mhen a man walks from his home to his work, he
uses a footpath and the distance is 2§ miles. When he
uses his car, the distance is } mile greater, but the journey

takes 40 minutes less. If he travels 15 m.p.h. faster by
car than when he walks, find his rate of walking.

10. Draw in the same diagram the graph of y=x(z—})
from #=0 to =4 and the graph of y=£ from z=% to

x=4, taking 1in. as the unit on the z axis and } in. as

the unit on the y axis.
From your diagram, find as accurately as possible

o il
{1) ﬁ_}')
(i) two positive numbers differing by } whose product
is 9.
Show in your diagram how each answer is obtained.

11. (i) Giventhat 5, p, g, 7 are in arithmetic progression,
find the values of p and q.

(ii) Given that 5, z, y, 167 are in geometric progres-
sion, find the values of 2 and .

(iii) Prove that the sum of the first 12 terms of the
first series is approximately equal to the sum of the first
6 terms of the second series.
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Fig. 1

In Fig. 1, ABCD is a rectangle, in which AB = 25 cm and
AD = 10 cm. Points P, O, R and S are taken on the sides
AB, BC, CD and DA respectively such that PB = DR = 6cm
and BQ = DS = 3 cm.

Prove that PORS is a parallelogram and calculate its area.

a»

. (i) A chord AB of a circle meets the diameter CD at right
angles at the point X. If CX =4 cm and DX = 9 cm,
calculate the length of AB.

(i) PORS is a parallelogram and M is the mid-point of QR.
If SM is produced to meet PO produced at N, prove that Q is
the mid-point of PN.

. Construct a quadrilateral ABCD in which AB =5 cm,
BC=4cm, CD=10cm, DA =9 cm and AC = 8 cm.

Construct a triangle 4 DK where K is a point on 4B produced
such that the area of the triangle 4 DK is equal to the area of
the quadrilateral ABCD.

Measure the length of DK.
(Al construction lines must be clearly shown.)

Fig. 2

In Fig. 2, ABCD is a cyclic quadrilateral. The lines 4B, DC
when produced meet at ¥ and the lines AC, BD intersect at X.

If the angle BYC = 30°, the angle BAC = 35° and the angle
DAC = 40°, calculate the angles BDY, .DBC and CRBY.

Hence prove that 4B = DC.

o
r

n
‘i

Turn over
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Fig. 3

In Fig. 3, RL is the bisector of the angle SRT and LM is
parallel to SR.

If RS = 6 cm, RT = 9 cm and ST = 10 c¢m, calculate
(a) SL,
(b) LT,
(&) RM, %\
(d) LM,

area of triangle RSL
@) edor triangls RIT
area of triangle TLM
) area of quad. RMLS

= -""

5
Section B

Answer any THREE questions in this section.

7. Prove that the opposite angles of a quadrilateral inscribed in
a circle are supplementary.

In Fig. 4, ABCD is a cyclic quadrilateral. The points E and F
on the circumference are such that EC bisects the angle BCD
and FA bisects the angle BAD. The lines AF and CE intersect
at G. .

Fig. 4
Prove that
(@) the angle FAE = 90°,
(b) angle ABC + angle AGC = 270°.

8. Prove that, in any triangle, the sum of the squares on any

two sides is equal to twice the square on half the third side
together with twice the square on the median which bisects
the third side.

PQR is an isosceles triangle in which PQ = PR. The line RQ
is produced to X so that QX = RQ. Prove that

PX? = PQ? + 20R?.

Turn over
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11.

B = %

Fig. 5
(i) Fig. 5 shows the usual notation applied to a triangle 4BC
ie. AB=¢, BC = aand C4 = b.
State very briefly why an inspection of the data given in each
of the following cases will show that a triangle cannot be
constructed.
(@) a=6cm, b=7cm,c= 14cm.
(b)) a=6cm, b= 7cm, angle 4 = 120°.
(¢) a= 6cm, angle B = 62°, angle C = 119°,
(i) Construct a triangle LMN in which the angle LMN is
100°, LN =11 cm and the altitude from L to meet NM
produced at X is 5 cm. Measure MN and hence calculate
the area of the triangle LMN.

(Al construction lines must be clearly shown.)

Two circles PAB, QAB meet at A and B and PAQ is a
straight line. The tangents at P and Q meet at T. Prove that
the quadrilateral PTQB is cyclic.

If BA produced meets either PT or PT produced at Z and ZL
is a tangent from Z to the circle ABQ meeting the circle at
L, prove that ZP = ZL,

Prove that the ratio of the areas of similar triangles is equal
to the ratio of the squares on corresponding sides.

In the triangle LMN, perpendiculars NR, MS are drawn from
N and M respectively to meet LM, LN in R and S.

Prove that

(@) RSNM is a cyclic quadrilateral,

(b) the triangles LRS, LNM are similar,
area of triangle LRS

If RS = 3 cm and —— of triangle LMN

calculate MN.

Y
=1




“







In Fig 1 QWT, RWU and SWV are straight lines.
Find in degrees
(a) the angle w, if w=1s5 -+ 1,
(b) theangleq, ifr=s=t=u=v=w,
(¢) thevalueofq +r +s+1t+u -+

. EFGH is a semicircle, centre O, with EOH as diameter. If
EF = FG = EO prove that FG is parallel to EH and that
Ef=GH.

. ABCD is a square of side 6 in. and X, Y and Z are points on
the sides 4B, CD and DA respectively such that
BX=2in, CY =3 in. and 4Z = 2 in.

Find the area of
(a) the trapezium BCYX,
(b) the triangle DZY,
(c¢) the triangle X YZ.

3

5. In Fig 2 HJLN, is a straight line. MLK and IH are parallel and
IJK and MN are parallel. If H/ = 1 cm, JL = 2 cm and
LN = 1 cm prove that

(a) the triangles H1J and LMN are congruent,

(b) HI=LM,
(c) IM is parallel to HN,
(d) IM = 3cm.

K

M

Fig 2

6. Ruler and compasses only may be used in this question. Con-
struct a triangle PQR such that PQ = 5 cm, QR = 8 cm and
RP = 7 cm. Construct the internal bisectors of the angles
QPR and POR to meet at X. Construct the perpendicular
bisectors of the sides PR and QR to meet at Y. Measure the
length X'Y.

Turn Over
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Section B

Answer any THREE questions in this section.

7. Prove that if two chords of a circle intersect inside the circle,

the rectangle contained by the parts of one is equal to the
rectangle contained by the parts of the other.

A, B, E and F are points taken in order on a circle. AE and
FB intersect at Q. If AE is produced to a point D and FB is
produced to C so that CD is parallel to AF, prove that

(a) BCDE is a cyclic quadrilateral,
(b)) AO _FO
0D 0C°

PR

Fig.";_“' =

A circular plate, 10 inches in diameter, touches two sides of a
tray at T and P respectively. A picklejar, of square cross section,
rests between the plate and the corner of the tray touching the
plate at S as illustrated in Fig 3. Calculate the length of one
side of the pickle jar.

A second plate of the same size touches the first plate at K and
another side of the tray at U. Calculate the shortest distance
between a point on the second plate and the edge of the tray
that contains the point P, if the two parallel sides of the tray
illustrated in the diagram are 1 ft 3 in. apart.

95

) 1.

11.

5

Prove that if, from any point outside a circle, a secant and a
tangent are drawn, the rectangle contained by the whole secant
and the part of it outside the circle is equal to the square on the
tangent.

Two circles touch internally at 7, and Pis a point on the
common tangent at 7. A line PACDB drawn from P cuts one
circle at 4 and B and the other at C and D. A third circle is
drawn to pass through A and B cutting PT at X and Y. Write
down two expressions for P7%and hence prove that X, ¥, C, D'
are concyclic points.

Prove that the angle which an arc of a circle subtends at the
centre is double that which it subtends at any point on the
remaining part of the circumference.

L, M, N, O and P are points in order on a circle such that
arc LM: arc MN: arc NO: arc OP: arc PL = 1:2:3:4:5.

Find in degrees the interior angles of the pentagon LMNOP.

If the tangents to the circle at L and N meet at T calculate the
angle LTN.

In a triangle XYZ the bisector of the angle YXZ meets ¥Z
at S and the bisector of the angle XYZ meets XZ at T.
Calculate the lengths of ZS and ZT if XY =6 in., XT =2 in.
and YS =3in.

Prove that if XS and Y7 meet at R then ZR produced
divides XY in the ratio 3: 4.












2 3

5. In Fig 2 HJLN, is a straight line. MLK and IH are parallel and
IJK and MN are parallel. If HJ = 1 cm, JL = 2 c¢m and
LN = 1 cm prove that

(a) the triangles HIJ and LMN are congruent,

(b) HI=LM,
(¢) IM is parallel to HN,
(d) IM = 3cm.

K
“ ) 2

l
In Fig 1 QWT, RWU and SWV are straight lines. , ' H 3

Find in degrees | 6 /T 2 L ¢
(@) the angle w, if w = s + ¢, '
(b) theangleg,ifr=s=t=u=v=w,

(¢) thevalueofg +r +s-+t+u-+v | / g
. EFGH is a semicircle, centre O, with EOH as diameter. If I
EF = FG = EO prove that FG is parallel to EH and that | I M
EF = GH. - Fig 2
. ABCD is a square of side 6 in. and X, Y and Z are points on 6. Ruler and compasses only may be used in this question. Con-
the sides AB, CD and DA respectively such that struct a triangle PQR such that PQ = 5 cm, QR = 8 cm and
BX =2in., CY =3 in. and AZ = 2 in. RP = 7 cm. Construct the internal bisectors of the angles
Find the area of QPR and PQOR to meet at X. Construct the perpendicular
(@) the trapezium BCYX, -~ < ‘i:g;t;(glor;;}f the sides PR and QR to meet at Y. Measure the
(b) the triangle DZY, .- » ;

(c) the triangle XYZ.

Turn Over
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Section B

Answer any THREE questions in this section.

7. Prove that if two chords of a circle intersect inside the circle,

the rectangle contained by the parts of one is equal to the
rectangle contained by the parts of the other.

A, B, E and F are points taken in order on a circle. AE and
FB intersect at Q. If AE is produced to a point D and FB is
produced to C so that CD is parallel to 4F, prove that

(a) BCDE is a cyclic quadrilateral,
®) 40 _FO
0D OC

Fig 3

A circular plate, 10 inches in diameter, touches two sides of a
tray at T and P respectively. A picklejar, of square cross section,
rests between the plate and the corner of the tray touching the
plate at S as illustrated in Fig 3. Calculate the length of one
side of the pickle jar.

A second plate of the same size touches the first plate at K and
another side of the tray at U. Calculate the shortest distance
between a point on the second plate and the edge of the tray
that contains the point P, if the two parallel sides of the tray
illustrated in the diagram are 1 ft 3 in. apart.

9.

i1.

5

Prove that if, from any point outside a circle, a secant and a
tangent are drawn, the rectangle contained by the whole secant
and the part of it outside the circle is equal to the square on the
tangent.

Two circles touch internally at 7, and P is a point on the
common tangent at 7. A line PACDB drawn from P cuts one
circle at A4 and B and the other at C and D. A third circle is
drawn to pass through 4 and B cutting PT at X and Y. Write
down two expressions for P72 and hence prove that X, Y, C, D
are concyclic points.

. Prove that the angle which an arc of a circle subtends at the

centre is double that which it subtends at any point on the
remaining part of the circumference.

L, M, N, O and P are points in order on a circle such that
arc LM: arc MN: arc NO: arc OP: arc PL = 1:2:3:4:5.
Find in degrees the interior angles of the pentagon LMNOP.

If the tangents to the circle at L and N meet at T calculate the
angle LTN. '

In a triangle XYZ the bisector of the angle YXZ meets YZ
at S and the bisector of the angle XYZ meets XZ at T.
Calculate the lengths of ZS and ZT if XY =6in., XT =2 in.
and ¥S =3 in.

Prove that if XS and YT meet at R then ZR produced
divides XY in the ratio 3: 4.












A 5 B
8cm
o é
F
Fig 1

3. In Fig 1, ABCD is a parallelogram and the angles 4ED and

DFC are right-angles.

Given that AE is 8 cm, the area of the triangle AED is
24 sq cm and the area of the parallelogram ABCD is 120 sq cm,
calculate the lengths of AD and DC and the area of the
triangle DFC.

. ABCD is a trapezium with 4B parallel to DC and in which
AC and BD meet at K. If AB = BK prove that DK = DC.

P

Q
Fig 2

In Fig 2, the tangent at P to the circle PORS meets QS pro-
duced:at 7. 1If @X = 5. mn; XS = 4 in.,.ST = 3 in, and
XR = 2 in., calculate the lengths of PX and PT.

3

6. Using ruler and compasses only, construct a triangle X YZ in

which the side YZ = 2} in., the side XY = 3} in. and the side
XZ = 4in.

Draw the escribed circle which touches YZ internally and
touches X Y and XZ produced. If E is the centre of this escribed
circle, measure EX.

Section B

Answer any THREE questions from this section.

. Prove that the tangents to a circle from an external point are

equal and equally inclined to the line joining the point to the
centre of the circle.

In Fig 3, BPCQ is a circle with centre O. The tangents at B
and C meet at A; AO meets the circle at Pand Q. If BP and QC
are produced to meet at R prove that

(a) the angle ABP = the angle AQC,
(b) the angle BA_IP_ = the angle PROQ.

A

Fig 3

Turn Over
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Fig 1

3. In Fig 1, ABCD is a parallelogram and the angles AED and

DFC are right-angles.

Given that AE is 8 cm, the area of the triangle AED is
24 sq cm and the area of the parallelogram 4ABCD is 120 sq cm,
calculate the lengths of 4D and DC and the area of the
triangle DFC.

. ABCD is a trapezium with AB parallel to DC and in which
AC and BD meet at K. If AB = BK prove that DK = DC.

P

Q
Fig 2

In Fig 2, the tangent at P to the circle PQRS meets QS pro-
duced at 7. I 00X = 5in, X5 = 4in ST = 3 h..and
XR = 2 in., calculate the lengths of PX and PT.

3

6. Using ruler and compasses only, construct a triangle X'YZ in

which the side YZ = 2} in., the side XY = 3} in. and the side
XZ = 4 in.
Draw the escribed circle which touches YZ internally and

touches X' ¥ and XZ produced. If E is the centre of this escribed
circle, measure EX.

Section B

Answer any THREE questions from this section.

. Prove that the tangents to a circle from an external point are

equal and equally inclined to the line joining the point to the
centre of the circle.

In Fig 3, BPCQ is a circle with centre O. The tangents at B
and C meet at 4; AO meets the circle at P and Q. If BP and QC
are produced to meet at R prove that

(a) the angle ABP = the angle 4AQC,
(b) the angle BAP = the angle PRQ.

A

Fig 3

Turn Over









A > B
8cm
g C
F
Fig 1

3. In Fig 1, ABCD is a parallelogram and the angles 4ED and

DFC are right-angles.

Given that AE is 8 cm, the area of the triangle AED is
24 sq cm and the area of the parallelogram ABCD is 120 sq cm,
calculate the lengths of 4D and DC and the area of the
triangle DFC.

. ABCD is a trapezium with AB parallel to DC and in which
AC and BD meet at K. If AB = BK prove that DK = DC.

P

Q
Fig 2

In Fig 2, the tangent at P to the circle PQRS meets QS pro-
duced at 7. If QX = 5in, XS = 4 in, ST = 3 in. and
XR = 2 in., calculate the lengths of PX and PT.

3

6. Using ruler and compasses only, construct a triangle X YZ in

which the side ¥Z = 2} in., the side XY = 3} in. and the side
XZ = 4in.

Draw the escribed circle which touches YZ internally and
touches X Y and XZ produced. If E is the centre of this escribed
circle, measure EX.

Section B

Answer any THREE questions from this section.

. Prove that the tangents to a circle from an external point are

equal and equally inclined to the line joining the point to the
centre of the circle.

In Fig 3, BPCQ is a circle with centre 0. The tangents at B
and C meet at A; A0 meets the circle at P and Q. If BP and QC
are produced to meet at R prove that

(a) the angle ABP = the angle AQC,
(b) the angle BAP = the angle PRQ.

A

Turn Over
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Section A

1. (i) ABCDEFGH is a regular octagon. Calculate the angle

AFC. &9

(i) In Fig I the angle XPY = 114° and the angle PXS = 16°.
Calculate the angle PYQ.
: o

4
NG =
—\j__‘_'_-,/"-

—

e

P

Fig 1

2. In an acute-angled triangle ABC the internal and external
bisectors of the angle 4 meet BC at X and Y respectively.
The perpendicular to BC at C meets AY at K. Prove that

(@) AKCX is a cyclic quadrilateral,

(b) the angle BAX = the angle XKC.

. (i) Points E and F are taken on the sides DG and DH
respectively of a triangle DGH so that EF is parallel to GH.

If DE = 5cm, DF = 6 cm, EG = 2 ¢cm and GH = 7 cm,

calculate the lengths of EF and DH. & e

(ii) The circle inscribed in a triangle LMN touche% the sides
MN, NL and LM at X, Y and Z respectively. If LM = 11 in.,
LN=12in. and LZ = 8 in. calculate the lengths of NY and MN.

4 7

4.

5.

7.

otV-

3

+

In Fig 2 the two circles have O as their common centre.
AEFG and AHKL are any two lines through a point 4 on
the larger circle. Prove that

(@) AE = FG,
(b)) AE.EG = AH.HL.

A

G

Fig 2

Construct a convex quadrilateral PORS such that PQ = 3 in.,
angle P = 48°, PS = 2-8 in., OR = 1-2 in. and SR = 16 in.
Using ruler and compasses only, construct a triangle PSX, with
X on PQ produced, equal in area to the quadrilateral. Hence,
by suitable measurements in the figure, calculate the area of the
quadrilateral.

. A, B, C and D are four points, taken in order, on a circle such

that AB = CD. X and Y are the mid-points of AB and CD
respectively. Prove that the angle BXY and the angle CYX
are equal.

Section B
Answer any THREE questions from this section.
The mid-points of the sides AB and AC of an acute-angled

triangle ABC are F and E respectively. Prove that FE is parallel
to BC.

The altitudes of the triangle meet at H; the mid-points of
BH and CH are Q and R respectively. Prove that EFQR is
a rectangle.

Turn Over
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Section A 4. In Fig 2 the two circles have O as their common centre.

: AEFG and AHKL are any two lines through a point 4 on
1. (i) ABCDEFGH is a regular octagon. Calculate the angle the larger circle. Prove that
AFC. (@) AE = FG,
(i) In Fig I the angle XPY = 114° and the angle PXS = 16°. (b) AE.EG = AH.HL.
Calculate the angle PYOQ. £
: L]

G

Fig 2

5. Construct a convex quadrilateral PORS such that PQ = 3 in.,
angle P = 48°, PS = 2-8 in., QR = 1-2 in. and SR = 16 in.

Fig 1 Using ruler and compasses only, construct a triangle PSX, with
: X on PQ produced, equal in area to the quadrilateral. Hence,
2. In an acute-angled triangle 4ABC the internal and external by suitable measurements in the figure, calculate the area of the
bisectors of the angle 4 meet BC at X and Y respectively. quadrilateral.
The perpendicular to BC at C meets AY at K. Prove that
(@) AKCX is a cyclic quadrilateral, 6. A, B, C and D are four points, taken in order, on a circle such

that AB = CD. X and Y are the mid-points of AB and CD

(b) the angle BAX = the angle XKC. respectively. Prove that the angle BXY and the angle CYX

3. (i) Points E and F are taken on the sides DG and DH ! R el
respectively of a triangle DGH so that EF is parallel to GH. Section B
If DE = 5cm, DF = 6 cm, EG = 2 cm and GH = 7 cm,
calculate the lengths of EF and DH. Answer any THREE questions from this section.
(ii) The circle inscribed in a triangle LMN touches the sides 7. The mid-points of the sides 4B and AC of an acute-angled
MN, NL and LM at X, Y and Z respectively. If LM = 11 in., triangle 4 BC are F and E respectively. Prove that FE is parallel
LN=12in. and LZ = 8in. calculate thelengths of NY and MN. to BC.

The altitudes of the triangle meet at H; the mid-points of
BH and CH are Q and R respectively. Prove that EFQR is
a rectangle. .

Turn Over
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Section A
Answer ALL questions in this section.

1. (i) Four of the angles of a pentagon taken in order are 72°,
100°, 120°, and 140°. Find the remaining angle and prove that
two of the sides are parallel.

(ii) AB is a chord of a circle of radius 17 cm. If 4B = 30 cm,
calculate the distance of 4B from the centre of the circle.

(iii) In Fig. 1, AB = AC = AD, AD is parallel to BC and the
angle BAC = 36°. Calculate the size of the angles ADC and
ABD.

A e D
~

7

36

<
5.

B c

FiG. 1

2. (i) XYZ is a triangle and the parallelograms YXZM and
XYZN are completed. Prove that M, Z and N lie on a straight
line and that Z is the mid-point of MN.

(ii)) ABCD is a parallelogram with X the mid-point of A4B.
BY is drawn parallel to XD to meet 4D produced in Y. Prove
that DY = BC.

3. Construct, without the use of a protractor, a triangle XYZ
having XY =8 cm, YZ = 10 cm and the angle XYZ = 30°.
Find by construction and without calculation:

(a) the length of the equal sides 4Y and AZ of an isosceles
triangle 4 YZ with the same base ¥Z and the same area as the
triangle XYZ,

(b) the length of the sides of a right-angled triangle BYZ
having YZ as the hypotenuse, BY greater than BZ, and with the
same area as the triangle XYZ.

3

4. State the locus of a point which is equidistant from two fixed
points.
ABCD is a quadrilateral with unequal sides. Show how to find
a point P such that PA = PB and PC = PD.

5. (i) TA, TB are two tangents drawn to a circle from a point 7.
X is a point on the major arc of the circle. If theangle A XB=63°,
calculate the angle ATB.

(i) ABCD is a quadrilateral inscribed in a circle with 4D
produced to any point 7. The angle ABC is bisected by a line
BX which intersects the circle at X. Prove that XD, produced
if necessary, is the bisector of the angle CDT.

"' 6. In a triangle ABC, a line CX is drawn bisecting the angle C |

and cutting 4B in X. The line XY, drawn parallel to BC, |
meets AC in Y and the line CZ, drawn parallel to B4, meets
XY produced in Z. If AB=8 cm, BC=10cm and AC =6 cm,
calculate \
(a) AX and AY, |
(b) the ratio of the areas of the triangles 4XY and CYZ’.F/_J

Section B
Answer any THREE questions in this section.

1. (i) Two triangles have sides of 4, 5, 6 cm and 6,9, 11 cm respec-
tively. Prove that one of these triangles is obtuse angled.
~(ii) Prove thatin any triangle the sum of the squares on any two
sides is equal to twice the square on half the third side together
 with twice the square on the median which bisects the third side.
| ABC is a triangle and X and Y are the mid-points of AC and
AB respectively. Prove that

- 3(4B* — AC? =4 (BX2 — CY?).

8. Using ruler and compasses only and without any calculation,
construct a rectangle equal in area to two-thirds of a given
rectangle of dimensions 10 cm by 4 cm.

Construct a square equal in area to the rectangle you have
obtained.
Measure the side of this square.
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9, If a straight line touch a circle, and from the point of contact
a chord be drawn, prove that the acute angle which this chord
makes with the tangent is equal to the angle in the alternate
segment.

In Fig. 2, TP, TQ are tangents to a circle with centre O and R
is a point on the circumference. TABC is a line drawn parallel
to PR meeting the circle at 4, C and QR at B. Prove that
(a) T, P, B and Q are concyclic,
(b) TO is a diameter of the circle through T, P, B
and Q,
(¢) B is the mid-point of AC.

Lo o dR

FiG. 2

10. Prove that the internal bisector of an angle of a triangle divides
the opposite side internally in the ratio of the sides containing
the angle.

The internal bisector of the angle A of a triangle A BC meets the
circumcircle of the triangle in D. The bisector of the angle 4 DB
meets AB in P and the bisector of the angle ADC meets AC
in Q.

Prove that PQ is parallel to BC.

—

5

11. In Fig. 3, APB is a semi-circle on 4B as diameter and OPis the
radius perpendicular to AB. A chord AMN meets OP at M and
the circle at N. Prove that

(a) O, M, N and B are concyclic,

(b) the triangles APO, APB are similar,

(c) AP® = AO.AB,

(d) AP touches the circle through M, N and P.

o

) M

FiG. 3
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2 (1) In Fig. 1, AB = AC, the angle BAE = 90°, AE = BC
and ACDE is a parallelogram. If the angle BAC is 56°,
calculate the angle CBD.

A
S E

B D

FiG. 1

(i1) In the square ABCD, X is the mid-point of the side CD.
AX meets the diagonal BD at K. Prove that BK = 2KD.

3. Use ruler and compasses only in this question.

Draw a line BC of length 3 in. and construct a point P on
BC between B and C such that BP = 4PC. Construct a
triangle ABC of area 1} sq. in. such that AP is perpendicular
to BC.

4. Equilateral triangles PAB and QBC are drawn on the
outside of a square ABCD. Prove that the four points
A, P, Q and C lie on a circle.

5 In a triangle ABC, D is the mid-point of BC and the
bisector of the angle ADC meets AC at K. If BC = 9in.,
CA = 4in. and AB = 7in., calculate the length of 4D and
prove that the ratio of the areas of the triangles ABC and
KDC 83259,

6. In Fig. 2 the smaller circle touches the larger circle and
also touches the diameter AB of the larger circle at P. If
AP = 1lin, and PB = 5in., calculate the radius of the
smaller circle.

FiG. 2

SEcTiON B !
Answer any THREE questions in this section.

7 Prove that chords of a circle equidistant from the
centre are equal.

In Fig. 3, A and B are the centres of equal circles, P is the
mid-point of 4B and XY is any line through P. M and N are
the feet of the perpendiculars to XY from A and B respectively.
Prove that PX = PY.

Fic. 3

8.  Prove that the ratio of the areas of similar triangles is
equal to the ratio of the squares on corresponding sides.

A, B and C are three points on a circle and BC is greater than
AC. The line through C parallel to B4 and the tangent to the

circle at A meet at D. Prove that
BC: 4B

AD=Sen* Turn Over
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3 The inscribed circle of a triangle 4 BC in which AB = AC
touches the sides BC, C4 and AB at P, Q and R respectively.
Prove that the angle RPQ = the angle ABC and that PQ = PR.

4. Using ruler and compasses only, construct a triangle
XYZ in which XY = 3in., the angle XZY = 90°, M is the
mid-point of XY and the angle ZMY = 45°. On the same
diagram construct the triangle R YZ in which the angle ZRY =
the angle ZXY and RZ = RY.

5: From a point P outside a circle, of radius 13 cm and
centre O, two straight lines P4 B and PCD are drawn to cut the
circle at 4, B and C, D respectively. 4B = 10 cm, P4 = 4 cm
and CD = 1 cm. Calculate

(a) the distance of O from 4B,

(b) the length of OP,

(¢) the length of PC.

6. (i) The internal and external bisectors of the angle BAC
of a triangle ABC, in which AB =35in., AC = 3in. and
BC = 6 in., meet BC and BC produced at P and O respec-
tively. Calculate the length of PQ.

(ii) In a triangle XYZ, the side YZ = 14 in., the side
XY = 9in. and the median XM = 4 in. Calculate the length
of XZ.

SEcTION B

Answer any THREE questions in this section.

7 In the parallelogram ABCD, the side AB is greater than
the side BC, the diagonals intersect at P and the line through
P perpendicular to BD cuts AB at S, DC at R and BC produced
at 7. Prove that

(@B — TS

(b) PR = PS ,

(¢) SBRD is a thombus,

8. Draw a straight line DE of length 4 in. Using ruler and
compasses only, construct a point P in DE which divides DE
in the ratio 2 :1. Construct circles on DP and PE as diameters.

Construct geometrically the three common tangents to
these circles.

9. Prove that equal chords of a circle are equidistant
from the centre.

In Fig. 1, AB and CD are two equal chords of a circle,
centre O, which intersect at P. Prove that

(@)*PB:— PD¥
(b)) CB=AD.

FiG. 1

10.  Prove that triangles on the same base and of the same
altitude are equal in area.

In a triangle 4ABC, the mid-point of BC is L and the mid-
point of AC is M. The medians AL and BM intersect at G,
and CG produced meets 4B at T. Without making any assump-
tions about the concurrency of the medians of the triangle,
prove that '

(a) area of triangle AGB = area of triangle AGC = area
of triangle BGC,

(b) AT =TB.

Turn Over









2

2 (i) P is the point of contact of a tangent TP to a circle, centre
R and radius 8 cm. If 7R = 17 cm, calculate the area of the triangle
TPR and the length of the perpendicular from P to TR.

(ii) The diagonals of a rhombus ABCD intersect at X and the
circle, with diameter BX, cuts ABat Y. If AC = 6 in.and BD = 8 in.,
calculate the lengths of 4B and BY.

5%, In Fig. 2, PORS is a quadrilateral with parallelograms PORT
and POLS having a common side PQ; RS and TL intersect at M.
Prove that TM = ML.

R

FiG. 2

4. In Fig. 3, ABC and EDC are equilateral triangles drawn on
opposite sides of BC. Prove that the triangles 4CD and BCE are
congruent.

If AD is produced to meet BE in F, prove that the points B, 4, C
and F are concyclic and hence deduce that the angle BFA = 60°.

A

FiG. 3 E

3

o Using ruler and compasses only, construct the triangle 4BC
in which 4B = 5in., BC = 3 in. and the angle ABC = 45°. Inside
the triangle find, by construction, a point D which is 2-5 in. from B
and equidistant from 4B and AC. Through D, construct a straight
line to cut AR in X and AC in Y so that AX = AY. Measure 4Y.

6. (i) A triangle has sides of lengths 8 cm, 7 cm and 12 cm.
Prove, by calculation, that the triangle is obtuse-angled and calculate
the length of the median drawn to the longest side.

(i) In a triangle ABC, AD bisects the angle BAC and meets
BC at D; DE is drawn parallel to B4 meeting AC at E. If AB = 8 in.
and AC = 6 in., calculate the length of AE.

SECTION B
Answer any THREE questions in this section.

7% Prove that the opposite angles of any quadrilateral inscribed
in a circle are supplementary.

AD is an altitude of a triangle ABC and E is the point such that
EA is the tangent at 4 to the circumcircle of the triangle and DE is
parallel to BA. Prove that the angle CEA is a right angle.

8. Draw two straight lines PAB and PQ such that P4 = 1'5 in,,
AB = 2in., PQ = 6in. and the angle QPB = 50°. Find, by con-
struction two points X and Y on PQ at which 4B subtends an angle of
30°, X being the point nearer to P.

Find, also, a point C such that the angle ACB=30° and the area
of the triangle ACB is twice the area of the triangle A XB.

9. Prove that the internal bisector of an angle of a triangle
divides the opposite side in the ratio of the sides containing the
angle.

LM and PQ are chords of a circle which are produced to meet
outside the circle at 4 and the bisector of the angle LAP meets MQ
at Y and PL at X. If AQ = 24M, prove that MY = } MQ and
PX =1}PL.

Turn Over
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10. In Fig. 4, ABED and ACFG are squares drawn on the sides
AB and AC of the triangle ABC and BAH is a straight line with
AH — BA. Prove that DG = HC and that the triangles GA D and ABC

are equal in area.
If the angle ACB = 45°, prove that the triangles GAD and BCF

are equal in area.

G

C

B .
4 Lo - 'FTG4 P
. , <y s 1B
11, Prove that if two triangles have one angle of one equal

to one angle of the other and the sides about these equal angles
proportional, the triangles are similar.

In a triangle ABC, the angle BAC is obtuse and D and E are points
in BC such that

BA BC. SECE " «CA
B BA"ECa T Ok
Prove that f
(@) the triangles ABD and CAE are similar,
(b) AD = AE. g

I.'L.
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Answer all questions in Section A and any THREE gquestions in
Section B. All necessary working must be shown.

 Credit will be given for the orderly presentation of material; candidates
who neglect this essential will be penalized. ey

i SECTION A

- 1. <~ (i) Fig. 1 shows a square ABPQ and part of a regular polygon
XABC drawn on opposite sides of, AB. If the angle BPC = 27°,
calculate the number of sides in the polygon. >

e

&

(d

w

»-

C

- FiG. 1

(ii) A chord AB, equal in length to the radius, is drawn ina
circle, centre 0. Y is any point on the major arc AB and X is a
point on the minor arc AB such that the arc AX is twice the arc BX.
Calculate the angle AOB, the angle 4 YB, the angle A XB and the angle

ABX. e V ) /1
/1 .
Turn Over
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2 (i) P is the point of contact of a tangent TP to a citcle, centre
R and radius 8 cm. If 7R = 17 cm, calculate the area of the triangle
TPR and the length of the perpendicular from P to TR.

¢~ (i) The diagonals of a rhombus ABCD intersect at X and the
circle, with diameter BX, cuts ABat Y. If AC = 6in.and BD = 8 in.,
calculate the lengths of 4B and BY.

bk In Fig. 2, PQRS is a quadrilateral with parallelograms PORT

" and PQLS having a common side PQ; RS and TL intersect at M.
Prove that TM = ML.

Fig. 2

4. In Fig. 3, ABC and EDC are equilateral triangles drawn on
opposite sides of BC. Prove that the triangles ACD and BCE are
congruent.

If AD is produced to meet BE in F, prove that the points B, 4, C
and F are concyclic and henee deduce that the angle BFA = 60°.

A

3

=1 Using ruler and compasses only, construct the triangle ABC
in which AB = 5in., BC = 3 in. and the angle ABC = 45°. Inside
the triangle find, by construction, a point D which is 2-5 in. from B
and equidistant from 4B and AC. Through D, construct a straight
line to cut AB in X and AC in Y so that AX = AY. Measure AY.

i

l/6. (i) A triangle has sides of lengths 8 cm, 7 cm and 12 cm.
Prove, by calculation, that the triangle is obtuse-angled and calculate
the length of the median drawn to the longest side.

(ii) In a triangle ABC, AD bisects the angle BAC and meets
BC at D; DE is drawn parallel ?p BA meeting AC at E. If AB = 8 in.
¢ and AC = 6in., calculate the length of AE.

! SECTION B [

L]

ek Answer any THREE questions in this section,
P

{ . VA
;/ M/ Prove that the opposite angles of any quadrilateral inscribed
in a circle are supplementary. i y !
AD is an altitude of a triangle ABC and E is the point such that
EA is the tangent at A-to the cirgamcircle of the triangle and DE is
parallel to BA. Prove that the angle CEA is a right angle.

OL‘ 8. Draw two straight lines PAB and PQ such that P4 = 1'5 in.,
AB — 2in., PO = 6 in. and the angle QPB = 50°. Find, by con-
struction two points X and Y on PQ at which 4B subtends an angle of
30°, X being the point nearer to P.

Find, also, a point C such that the angle ACB=30° and the area
" of the triangle ACB is twice the area of the triangle AXB.

9. Prove that the internal bisector of an angle of a triangle
divides the opposite side in thé ratio of the sides containing the
angle. : :
LM and PQ are chords ofﬁa cirele which are produged to meet
outside the circle at 4 and the bisector of the angle LAP meets MQ
at Y and PL at X. If AQ = 2AM, prove that MY = § MQ and
PX = } PL. '

Turn Over
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3 (1) In the cyclic quadrilateral ABCD the sides AB and DC
produced meet at E, and DA and CB produced meet at F.
The angle AFB = 70° and the angle ADC = 30°. Calculate
the angle BEC.
(i) E and F are the mid-points of the sides AC and 4B of a
triangle ABC. If BE and CF intersect in H, prove that the
triangles FHB and EHC are equal in area.

4. A quadrilateral ABCD is circumscribed about a circle whose
centre is 0. Prove that

(a) AB + CD = AD + BC,

(b) the angle AOB + the angle COD = 2 right angles.

3, State the locus of the centres of circles which touch at a fixed
point a given circle whose centre is O.

AB s a line of length 8 cm. If 4 and B are the centres of two circles
of radii 3 cm and 4 cm respectively, construct a circle of radius 3 cm
to touch each of these circles externally.

6. In Fig. 2 PQR is an acute-angled triangle with X" any point
on PQ. Through P and on the side of PR away from O draw PM
equal to PR. From X draw XN parallel to PM meeting OM in N and
draw XY parallel to PR meeting OR in Y. Write down two ratios

oXx

equal to OP and prove that X'} = XN.
P
X
a M
Q w
R
FiG. 2
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SECTION B

7. Draw a quadrilateral ABCD with AB = 6cm, AD = 6 cm,
BD = 7cm, CB = 5cm and the angle ABC = 70°.

Construct a rectangle equal in area to this quadrilateral and hence
construct the square which is equal in area to the quadrilateral
ABCD.

8. In an acute-angled triangle ABC the lines BE and CF are drawn
perpendicular to AC and 4B respectively. Prove that the quadrilateral
BFEC is cyclic.

Hence prove that, if M is the mid-point of BC and N the mid-point
of EF, MN is perpendicular to EF.

9, If a straight line touch a circle, and from the point of contact
a chord be drawn, prove that the acute angle which this chord makes

~with the tangent is equal to the angle in the alternate segment.

The tangents XM and ZM to the circumcircle of an acute-angled
triangle X YZ meet at M. The chord YX is produced to a point P
outside the circle so that MP = M X. If PM and YZ are produced to
meet at O prove that

(a) the triangle MPZ is isosceles,
(b) the triangles XYZ and Q YP are similar,
(¢) the quadrilateral PXZQ is cyclic.

10. Prove that in a right-angled triangle, the square described
on the hypotenuse is equal to the sum of the squares described on the
sides containing the right angle.

X, Y and Z are three points in order on a straight line. Squares
XYAB and YZPQ are described on the same side of this straight
line. If XY = a and YZ = b, obtain expressions for AP? and BZ?
and hence prove that BZ® + AP? =3 (XY? - YZ2).

e Prove that the internal bisector of an angle of a triangle divides
the opposite side internally in the ratio of the sides containing the
angle.

A quadrilateral ABCD is inscribed in a circle with 4B and DC
produced intersecting at P outside the circle. Prove that the triangles
PBC and PDA are equiangular.

If the line POR, meeting BC in Q and AD in R, bisects the angle

APD, prove that
AR CO

RD ~ OB’
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3 (i) In the cyclic quadrilateral ABCD the sides 4B and DC
produced meet at E, and DA and CB produced meet at F.
The angle AFB = 70° and the angle ADC = 30°. Calculate
the angle BEC.
(i) E and F are the mid-points of the sides AC and 4B of a
triangle ABC. If BE and CF intersect in H, prove that the
triangles FHB and EHC are equal in area.

4. A quadrilateral ABCD is circumscribed about a circle whose
centre is 0. Prove that

(@) AB+ CD = AD + BC,

(b) the angle AOB + the angle COD = 2 right angles.

5l State the locus of the centres of circles which touch at a fixed
point a given circle whose centre is O.

AB s a line of length 8 cm. If 4 and B are the centres of two circles
of radii 3 cm and 4 cm respectively, construct a circle of radius 3 cm
to touch each of these circles externally.

6. In Fig. 2 PQR is an acute-angled triangle with X any point
on PQ. Through P and on the side of PR away from Q draw PM
equal to PR. From X draw XN parallel to PM meeting QM in N and
draw XY parallel to PR meeting QR in Y. Write down two ratios

X
equal to % and prove that XY = XN.

FiG. 2
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SECTION B

75 Draw a quadrilateral ABCD with AB = 6c¢cm, AD = 6 cm,
BD = 7cm, CB = 5 cm and the angle ABC = 70°.

Construct a rectangle equal in area to this quadrilateral and hence
construct the square which is equal in area to the quadrilateral
ABCD.

8. In an acute-angled triangle 4 BC the lines BE and CF are drawn
perpendicular to 4C and A4 B respectively. Prove that the quadrilateral
BFEC is cyclic.

Hence prove that, if M is the mid-point of BC and N the mid-point
of EF, MN is perpendicular to EF.

9. If a straight line touch a circle, and from the point of contact
a chord be drawn, prove that the acute angle which this chord makes
with the tangent is equal to the angle in the alternate segment.
The tangents XM and ZM to the circumcircle of an acute-angled

triangle X ¥Z meet at M. The chord YX is produced to a point P
outside the circle so that MP = MX. If PM and YZ are produced to
meet at Q prove that

(a) the triangle MPZ is isosceles,

(b) the triangles XYZ and Q YP are similar,

(¢) the quadrilateral PXZQ is cyclic.

10. Prove that in a right-angled triangle, the square described
on the hypotenuse is equal to the sum of the squares described on the
sides containing the right angle.

X, Y and Z are three points in order on a straight line. Squares
XYAB and YZPQ are described on the same side of this straight
line. If X¥ = a and YZ = b, obtain expressions for AP* and BZ*
and hence prove that BZ® -+ AP® =3 (XY* + YZ?).

1 Prove that the internal bisector of an angle of a triangle divides
the opposite side internally in the ratio of the sides containing the
angle.

A quadrilateral ABCD is inscribed in a circle with 4B and DC
produced intersecting at P outside the circle. Prove that the triangles
PBC and PDA are equiangular.

If the line POR, meeting BC in Q and AD in R, bisects the angle
APD, prove that

Al o
RD ~ OB
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2. (i) In the quadrilateral ABCD, AB=AD=24 cm,
BCO=DC=7cm and AC=25cm. Show that ABCD is
a cyclic quadrilateral. If AC and BD intersect at K,
calculate the length of AK.

(ii) The tangents at the points M and N on a circle
with centre O intersect at 7. If the angle M7T'N =86° and
P is a point on the major arc MN, calculate the angle
M PN and the angle MNO.

1 W)

3. (i) The triangle 4 BC is right angled at B. A circle
centre O touches AB at A and passes through C. If
AB=8in. and BC =4 in., calculate OA.

(i1) The triangle XY Z is right angled at X. If r is
the radius of the circle inscribed in this triangle, show
that XY +XZ=YZ+2r.

4. In a parallelogram ABCD, P is the point in AB
such that 24P=PB and @ is the point in CD such
that 20Q=@D. The lines PD and B¢ intersect the
diagonal AC' in X and Y respectively. Prove that

(a) PBQD is a parallelogram,
(b) AX=1A4C.

Calculate the ratio of the area of the triangle AXP to
the area of the quadrilateral DQY X.

5. Using ruler and compasses only, construct the
triangle 4 BC in which AB=2] in., BC=3 in. and the
angle A BC'=60°. Construct also the circumcircle of the
triangle 4 BC.

On the same figure construct the triangle DBA in
which the angle BDA=the angle BOA and the angle
BAD=1} the angle BAC. Measure BD.

6. (i) The diameter AB of a circle with centre O is
produced to P and a tangent from P touches the circle
at 7. If TP=AT, show that the triangles 40T and
PBT are congruent.

(ii) In a triangle 4 BC the internal bisector of the
angle BAC meets BC at X If AB=10in., BC=12in.,
CA4=14in. and M is the mid-point of 4B, calculate the
lengths of BX and CM.

J

3
. SEcTION B
Answer any THREE questions from this section.

7. Prove that the tangent at any point of a circle and
the radius through the point are perpendicular to each
other.

The line AB is a diameter of a circle with centre O.
The point C' lies on the circle. The perpendicular from
B to the tangent at (' to the circle meets this tangent
at N. Prove that

(@) BC bisects the angle OBN,
(b) BC*=AB . BN.

8. Draw a line AB of length 3 in. Using ruler and
compasses only construct an angle BAC=175°. Complete
the triangle 4BC by making its area 3% sq.in. Measure
AC.

Construct the points P and ¢ which are equidistant
from B and € and which are distanc€ 1 in. from 4. Measure
BP and BQ. o

9. Prove that the ratio of the areas of similar triangles
is equal to the ratio of the squares on corresponding sides.

The square ABCD is of side 5zin. Points P and ¢ are
taken in 4B and BC respectively so that AP =B =2xin.
The lines AQ and DP meet at B. Show that the triangles
APR and AQB are similar.

Calculate the area of the triangle 4 PR.

10. Prove that the internal bisector of an angle of a
triangle divides the opposite side internally in the ratio
of the sides containing the angle.

In a triangle 4BC the mid-point of BC is D. The
internal bisector of the angle A DB meets AB at X. The
line XY is drawn parallel to BC and meets AC at Y.
Prove that DY is the internal bisector of the angle A DC.

If the angle BAC is a right angle show that 4, D, X
and ¥ lie on a circle whose centre is the point of inter-
section of AD and XY

[P.T. O.
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3. (i) Draw an equilateral triangle with its sides 3 in.
Construct the circle circumseribing the triangle and
measure its diameter. Caleulate the diameter of the
circle which could be inscribed in the triangle.

(ii) Fig. 1 shows a circle, centre O, inscribed in a square
ABCD. X and W are two of the points at which the circle
touches the square. The circle meets OB in 7' and the
tangent at 7' meets WO produced in E. Prove that the
triangles A X W and 7T'RO are congruent.

A i B
T
" o R
D 3 c
Fig. 1.

4. In Fig. 2, ABC is a triangle right-angled at C' and
a circle, centre B, passing through C' cuts AB at D.
The perpendicular from B to DC cuts AC in E.

(a) Prove that the triangles 4 BE and ACD are similar.

(b) If BC=5 in. and AC=12 in., calculate the length of
AE.

Fig. 2

3

5. ABCisatriangle of area 2sq. in. and D is the midpoint
of AC. BD is produced to ¥ so that BE =3BD and BC is
produced to F so that EF is parallel to AC. Find the area
of the quadrilateral AEFC.

6. The circle inscribed in a triangle 4 BC touches the
sides BC, CA and A Bin the points X, ¥ and Z respectively.
If the angles at X and Y of the triangle X YZ are 30° and
80° respectively, calculate

(a) the angles of the triangle 4 BC,

(b) the angle between ZY and the diameter through Y
of the circle.

Secriox B
Answer any THREE questions from this section

7. (@) A and B are two points on a cirele. What is
the locus of a point equidistant from 4 and B?

(b) What is the locus of a point equidistant from two
intersecting straight lines ?

(¢) Draw a cirele of radius 2in. Without further use of
a ruler for measuring lengths, construct a chord AB of
length 3in. and produce this to O so that 40=4 in.
Construct a line P@ passing through O and touching the
circle at a point P such that 4 PB is a major arc of the circle.
Construct the points equidistant from 4 and B
and equidistant from the lines PQ, A40. Show all your
construction lines.

8. Prove that two triangles on equal bases and between
the same parallels are equal in area.

ABCD is a quadrilateral with equal angles at 4 and B,
and with BC=4D. Prove

(a) that AB and DC are parallel,

(b) that, if AC and BD meet in B and a line through £
parallel to AB meets AD and BC in Z and Y respectively,

then BZ=EY.

9. (a) 4, B, C, D are four points such that € and D lie
on the same side of the line AB. Prove that if the angles
ACB and ADB are equal, the circle through the points
A, B, C also passes through the point D.

(b) ABC is a triangle right-angled at 4 and AP is an
altitude of the triangle. The circle with AP as diameter
cuts AB and AC in X and Y respectively. Prove that the
quadrilateral CBXY is eyclic.

[P.T.O.
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2. (i) Prove that if two sides of a triangle are equal, the v 4ol
angles opposite to those sides are equal.
A 3 B
(i1)
P
* D Q & %
Fig. 3.
In Fig. 3, ABCD is a parallelogram. QA is parallel to
C8S. v
(i) Prove that the triangles ADP and BCE are con-
b C gruent.
Fig. 2. : (ii) Prove that the quadrilateral ARCP is a parallelo-
ABCDE is a regular pentagon. Calculate the number B
of degrees in each of the angles of the quadrilateral BCDP. m_\) 5
3. ABCD is a quadrilateral in which AB=2in., A8 o
CD=5 in.,, DA=4in. and angle A =angle D=90°. X is gb/ P e
the mid point of AD. { : /; 1
(i) Calculate the area of - ' A o)
(a) triangle ABX, A G = L
(b) triangle CDX, %) _
(c) quadrilateral ABCD, .~ . < ~~
(d) triangle BCX. i g -
(i) Calculate the length of i
(@) BC, | _ '
(b) the perpendicular from X to BC. o C
- ’ ig. 4.
Fig. 4 shows two secants OAB and ODC of the circle
ABCD.

If 0A—=4 in., AB=6in. and 0D=5 in., calculate
(i) the length of DC,

(ii) the numerical value of the ratio BC

P.T.O,
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3. In the given figure, A0B is a diameter and O is
the centre of the circle. CX is perpendicular to AB.
The angle OCX =the angle OCD. Prove that the angle
AOD is equal to three times the angle 40C.

4. O is the centre of a circle. A is a point outside the
circle such that 40=10 inches. The tangents from
A to the circle touch it at B and €. A4B=8 inches.

Caleulate (1) OB, (i) BC.

5. Construct a triangle 4 BC such that A B—4 inches, the
angle ACB=47°, the area of the triangle A BC=6 sq. ins.,
and AC<CB. Measure AC.

6. ABC is a triangle. Y and Z are the mid-points of
AC and AB respectively. AC is produced to D so that
CD=AY. DP is drawn parallel to BA to meet BC' and
ZY (both produced) at P and W respectively. Show
that the triangles DCP and AYZ are congruent.

Calculate the ratio of the area of the parallelogram
ZBPW to that of the triangle A BC.

SecrioNn B
[Answer any THREE questions from this Section.]

7. Two circles, whose centres 4 and B are 13 inches
apart, have radii 5 inches and 10 inches respectively. The
circles cut at X and ¥. A common tangent touches these
circles at P and ) respectively, and when produced cuts
the line of centres produced at R.

(i) Calculate (a) PQ, (b)RB.
(ii) If the line passing through X and Y cuts RB
in W and PQ in Z, prove that the triangles RZW and

RAP are similar and hence calculate ZW. You may
assume, without proof, that Z is the mid point of P@Q.

8. Prove that if two triangles are equiangular their
corresponding sides are proportional.

In the given figure PQRS is a parallelogram. SW and
SZ are straight lines. The angles PSW and ZSR are
equal.

Prove that PW.PQ=RZ.R(Q
W

[P.T.O.
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2. PQRS is a trapezium in which P@ is parallel to
SR; PQ=10in.,, PS=3in., and SR=4in. If PS and
QR are produced to meet in X find

(i) the length of XS,

(ii) the ratio of the area of triangle XSR to the area of
trapezium PQRS.

.~ 3. In the figure, ABCD is a square, X is a point in
the diagonal BD and the perpendicular from B to AX

meets AC in Y. " _
] i 23
D G ) ,,/’—l\ R
j / “.\
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A B

Prove that triangles DX A4 and 4 Y B are congruent.

4, ABCD is a square of side 6 in. and P is a point in
CD such that CP=3-5in. Calculate N

(i) the area of triangle ABP, 2"
(ii) the length of AP,
(iii) the length of the perpendicular from B to AP. "

5. Construct the quadrilateral ABCD given that
,AB=AD=8 cm., BC=CD=6 cm., and the -angle
ABC=175°.
Construct the point K on AB produced such that
triangle AKD is equal in area to the quadrilateral

ABCD. Measure AK. N
R (2K /

=
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6. (i) £ is a point outside a circle. EBA, EDC are
two straight lines drawn to cut the circle in B, 4 and D,
C respectively. If AD=DE prove that BC=BE.

(ii) P, @ and R, are points on the circumference of a
circle, centre O. The angle ORP=20°, the angle
ROQ=80° and P, ( lie on the same side of the diameter
through R. Calculate the number of degrees in the angle
PQO.

SectioNn B
[Answer any THREE questions from this section.]

7. P is any point on the median 4D of a triangle ABC.
BP is produced to meet AC in L and OP is produced to
meet ABin M. AD is produced to X so that DX=PD.

M
Prove that (i) f&l_B = % and

' (ii) ML is parallel to BC.

8. Prove that tangents to a circle from an external
point are equal, and equally inclined to the line joining
the point to the centre of the circle.

Two parallel tangents to a circle, centre O, are cut by
a third tangent in X and ¥. Prove that XOY is a right
angle.

9. Prove that if two circles touch, the point of contact
lies on the line joining their centres.

P is a point distant 10 cm. from the centre of a circle
of radius 5 em. Construct two circles each of radius
3-5 cm. to pass through P and to touch the original circle.
If these two circles intersect again in () measure the length
of the common chord PQ. Show all construction lines.

10. ABCD is a quadrilateral in which AB is I?ra.llel to

DC. By drawing perpendiculars from € and D to AB

prove that .
AC?+4-BD*=AD*+BC*4-24B.CD.

11. Prove that the line which bisects the vertical angle
of a triangle internally divides the base internally in the
ratio of the sides containing the angle.

The tangent at a point 7' of a circle, centre O, meets a
radius OA produced in X. 7N is the perpendicular from
T to OA. Prove that NA: AX=NT :TX.
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2. (i) ABC is an acute-angled triangle. The perpen-
dicular from A4 to BC meets it at D. If AD=12in.,
AC=151in., and 4B=13 in., calculate the length of BC.

(ii) Points ¥ and Z are taken in the sides PQ and
PR respectively. of a triangle PQR such that YZ is
parallel to QR. If PY=4 in., PQ=61in., PZ=3 in., and
QR="7} in., calculate ZR and YZ.

3. AB is a diameter and AC a chord of a circle. The
tangents to the circle at 4 and C intersect in P. Prove
that / APC=2/ BAC.

4. The sides of a rectangle are 1} in. and 2% in. Obtain
by a geometrical construction the length of the side of a
square equal in area to the rectangle. State briefly the
steps in your construction. Measure and write down the
length of the side.

5. Three circles, each of which touches the other two
externally have radii 3 cm., 5 cm. and 12 em. respectively.
Prove that the triangle formed by joining the centres of
these circles is right-angled, and find the radius of the
circumseribed circle of this triangle.

6. ABC is a triangle. P and ) are points in 4B and
AC respectively such that P is parallel to BC. If
AQ=4in. and QC=3 in. state the values of the ratios

area PA(Q) area PAQ area PAQ
area PQC’ area BAC’ area PQCB’

SecrioN B

[Answer any THREE questions from this section.)

7. ABCD is a trapezium in which 4B is parallel to DC'.
A parallel to BD through A meets CD produced in K.
Prove that the area of the triangle AEC is equal to the
area of the trapezium 4BCD.

Draw a trapezium ABCD in which /DAB=108°
AB=2-2in., AD=2-4in., and DC which is parallel to
AB is of length 3:5in. Find a point &£ in C'D produced
such that the area AKC is equal to the area ABCD.
Measure C'H.

8. State

(i) The locus of the vertex 4 of a triangle 4BC of
given area and fixed base BC.

(ii) The locus of the vertex P of a right angled triangle
with a fixed hypotenuse QR.

(iii) The locus of a point @, where Q is the mid-point of
the hypotenuse BC' of a triangle ABC with a right angle
at the fixed point 4, with 4B, AC fixed in direction, and
BC of given length.

[Do mot prove your statements, but draw sketches to
show the locus in each case.]

9. AT is the tangent at 4 to a circle and 4B is a chord,
the angle BAT being acute. Prove that the angle BAT
is equal to the angle subtended by 4B at any point on
the major arc of the circle.

PT is the tangent at 7' to a circle and PQR is a secant
cutting the circle at @ and R. 7'Q and TR are joined
and a point S is taken in QR so that PT=PS. Prove
that 7'S bisects the angle Q7'R.

10. Prove that angles in the same segment of a circle
are equal.

AB and CD are two perpendicular chords of a circle
which intersect inside the circle at X. # is a point in
XC or XC produced such that EX=XD.

Prove—

(i) the triangles #AX and DAX are congruent ;
(i) LEAX=/XCB;
(iii) CB and AF are perpendicular.

11. AB is a diameter and AC a chord of a circle.
The bisector of the angle BAC cuts BC at D, and the
circumference of the circle at Z. If 4B=50 cm.,
AC=14 cm., calculate the length of BC and prove that
CD=10-5cm. Prove that the triangles ACD and AEB
are similar, and hence calculate the length of BE.
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2. (i) Construct a triangle ABC in which 4B=3} in.,
angle ABC=48° and angle CAB=66°. Find a point P
within the triangle 4 BC which is equidistant from B and

_Cand 2in. from 4. Measure BP.

(ii) P is a point outside a circle centre O ; P7T' is the
tangent from P to the circle; PO is produced to cut the
circle again at 4. If angle 4P7=48° calculate angle
TA4Pr.

3. Draw a semi-circle centre O on a line 4B of length
14 cm. as diameter., Construct a circle of radius 3 em. to
touch the semi-circle internally and AB at a point D
between O and B. Describe briefly the steps of your
construction, and measure DB, f

4. In the figure ABCD and AEFG are squares.
(i) Prove that BE=D(@.

(ii)) If AB=8in. and F is the middle point of AD,
calculate G.D correct to 0-1 in,

L

&

Q

In the figure PAQ is a tangent to the circle.
(i) If BC is equal to the radius of the circle,

(@) find the angle subtended by BC at the centre
of the circle ;

(b) prove that BP—=B4,
(ii) If PB=4 in., BC'=5 in., calculate PA.

6. ABC is a triangle in which 4 B=8 e¢m., BC=10 cm.,
CA=12cm. D and F are points in 4B, AC' such that
AD=6 cm. and A¥=4 cm.

(i) Prove that the triangles AED and ABC are similar
and find the length of DE.

(ii) EF is a line drawn through & parallel to 4B to cut
BC in F. Tind the ratio of the areas of the triangles 4 BC
and BFC.

Secrion B
[Answer THREE questions in this section.]

7. Prove that equal chords of a circle are equidistant
from the centre.

.+ Draw a circle centre O of radius 5 cm. Construct the
locus of the middle points of chords of this circle whose

length is 6 cm,

Take a point P at a distance of 9 cm. from Q. Construct
accurately a line through P cutting the circle at Q and R
such that QR=6 cm. Measure PQ.

[P. T. O.
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In the figure quadrilaterals ABCD and ABCE are
equal in area. Prove that AC is parallel to DE.

If also AB is parallel to EC, EF is drawn through E
parallel to CB to meet 4B in F, and @ is the middle
point of AF, prove that the area of triangle EGB is equal
to half that of quadrilateral ABCD.

9. Prove that the angle subtended by an arc of a circle
at the centre is double the angle subtended by the same
arc at any point on the remaining part of the circumference.

Two circles centres P and ¢ intersect at 4 and D.
Through D a line BDC is drawn to cut the circle centre P
at B and the circle centre @ at C, and such that angle
BAC=90°. Prove that 4PDg is cyclic.

10. A straight line is drawn to touch a circle and from
the point of contact a chord is drawn. Prove that the
acute angle which the chord makes with the tangent is
equal to the angle in the alternate segment.

ABCD is a quadrilateral inscribed in a circle, The
diagonals AC, BD intersect at £ and the tangent to the
circle at A is parallel to BD. Prove that

(i) AC bisects angle BCD ;
(ii) AD is a tangent to the circle through D, K and C.

')

=

£ b

2s0¢| 11 Prove that the internal bisector of an angle of a

triangle divides the opposite side in the ratio of the sides
containing the angle.

In a triangle ABC, AB is fixed in position and of length
5 in. while BC, which is not fixed, is of length 3 in. The
bisector of angle ABC meets AC at D, and DO is drawn
parallel to CB to meet AB in O.

(i) Prove that, for all positions of BC, O is a fixed point.
(ii) Show that the locus of D is a circle and find its radius.
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SECTION A
[Answer ALL questions in this section.]

In Questions | and 2, no proofs are required, but all
necessary work must be shown.

1. (i) ABCDE is a regular pentagon. AB and DC
are produced to meet at F. Calculate BFC.

(ii) ABCD is a parallelogram in which 4B is 18 in.
and BC 12 in. long. The distance between AB and
DC is 9 in. . Calculate thée distance between AD and BC.

(iii) BC is a diameter of a circle and 4 is a point on
the circle, such that ABC=40°. The tangent to the

circle at 4 meets BC produced in 7'; calculate A?G.
T. & F.—50/1447 13/2/2/28500 [P.T. O.
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<! 6. ABC is a triangle in which

2

2. A and B are two given points in a plane. State
fully and clearly, in each of the following cases, the locus
of a point P which moves in this plane so that :—

() PA=PB;

(b) PA=AB;

(¢) the area of the triangle PAB is constant ;

(d) the angle APB is a right angle.

3. ABC is a triangle in which AB=A4C. D is a point

in AB so that AD=DC=B(C. C(alculate B;?O, giving
your reasons briefly.

4. ABC is an acute-angled triangle in which BE and
CF are the perpendiculars from B and C to the opposite

BE and QF out ot H. If HFE—36° and

HEF 24°, calculate each of the angles of the triangle
ABC, stating your reasons briefly.

sides.

5. Draw a circle centre O and radius 1} in. Mark a point

 Bon its circumference and make BOA=30° #nd 04— 31in.

Construct, with ruler and compasses only, a circle to touch
the first circle at B and to pass through 4. Describe
your construction briefly and measure the radius of your
circle,

AB§

AC
DE, draWn parallel to

The internal

bisector of A meets BC at D.
BA, cuts AC at E.

(i) State the value of the ratio AE : EC.

(ii) Find the ratio of the area of 44DE to the area
of 44ADC.

(iii) If the area of A4BC is 25 sq. in., calculate the
area of 4EDC.

il
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gt
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" a circle.

L
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SectioN B.
[Answer THREE questions in this section.)

7. Prove that the opposite sides of a parallelogram
are equal.

ABCD is a parallelogram in which the bisectors of
angles 4 and B meet at a point X on DC.

Prove (i) AXB=90°
(i) AB=2BC.

X) 8. ABC is a triangle in which M is the midpoint of

LS

o
Y

(%

AB and X is a point in AM. A line through M parallel to
XCecuts BCat Y. Provethat the area of the quadrilateral
AXYC is half the area of the triangle 4 BC.

Construet a 44 BC in which AB=3-5in., AC=3 in. and
BC=4:5in. Mark a point X in AB 1 in, from 4. Con-
struct a line through X to cuy BC at Y so that XV
bisects the area of 4ABC. Measure BY.

9. Prove that angles in the same segment of a circle
are equal.

ABC is a friangle inscribed in a circle, The bisectors
of angles 4 and €' meet at I and Al produced cuts the
circle at X. Prove XI=XC. Name the centre of the
circle through B, I and € and justify your answer.

10. Prove the extension of Pythagoras’ theorem for

- an acute-angled triangle.
AOB and COD are two perpendicular diameters of

P is a point on the circle between 4 and C.
Prove PB?
triangle PDC.

11. 4, B, C are three points on a circle. The tangent
at A meets BC produced in 7. Prove, without assuming
the theorem on intersecting chords, that TA*=T0C.T'B.

P is a point on the diameter AB of a circle. The chord
through P perpendicular to 4 B meets the circle in @ and R,

O is a point on the circle between ) and B, and AC cuts

QP at T. Prove (i) A6Q=A6T and hence or otherwise
(ii) A4Q2=AT.AC.

—PA? is equal to four times the area of the

oy

-
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