
GENERAL CERTIFICATE OF EDUCATION

Ordinary Level

Summer 1966

PURE MATHEMATICS

SYLLABUS B

Instructions

Paper I. All questions in Section A and any FOUR questions in Section B are to be answered. All necessary working must be shown. Two and a half hours are allowed for this paper.  

Paper I


Section A

1.
(i)
A man walking at a steady speed travels 3
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 miles in 44 minutes. Calculate in feet the distance he walks in 25 seconds.


(ii)
Use tables to evaluate the acute angles A and B, given that



(a)
cos A = 0.4436,



(b)
tan 2B = 2.3146.


(iii)
The diagonal AC of the parallelogram ABCD is trisected at the points P and Q. Prove that the angles BPQ and DQP are equal.

2.
(i)
Calculate the angle subtended at the centre of a circle of radius 5 in. by a chord of length 3.4 in.

(ii)
Solve the equation x2 = 3x2 – 15x + 18.


(iii)
Use tables to evaluate 
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3.
(i)
BT is the tangent at B to the circumcircle of a triangle ABC and BC bisects the angle ABT. Prove that CA = AB.

(ii)
Express
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as a single fraction in its simplest form.

4.
(i)
Solve the equations
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 = 1,

x = 2y + 12.


(ii)
In the triangle ABC the sides a, b and c are of length 13 in., 8 in. and 15 in. respectively. Calculate the angle A.

5.
(i)
Evaluate p – qr, given that p = 6
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, q = 2
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 and r = 1
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(ii)
Calculate the exact value of (0.3216 ( 0.06432) + (0.625 ( 1.6).


(iii)
Solve the equation 
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6.
(i)
A cone of base-radius 7 in. and height 2 ft is divided into two parts by a plane parallel to the base and 1 ft from it. Calculate in cubic inches the volume of the larger part.

[Take the volume of a cone of height h and base-radius r as 
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r 2h.]


(ii)
A regular polygon has each interior angle seven times as large as each exterior angle. Calculate the number of sides.

Section B

7.
A rocket is fired from a point A to a point B on the same horizontal plane and moves in a vertical plane through AB. During its flight the relation between its horizontal distance (x km) from A and its vertical distance (y km) above AB is given by the equation y = 
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x(7 – x). Determine the distance of B from A.


Taking one inch to represent one kilometre on each axis, draw the graph of the path of the rocket and determine from your graph


(a)
the maximum height reached,


(b)
the angle made with the horizontal by the direction of motion after the rocket has travelled 2 km horizontally,


(c)
for what horizontal distance the rocket travels during the period when it is more than 5 km above AB.

8.
(i)
Integrate 
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 with respect to x.


(ii)
(a)
Prove that the minimum value of the function 12 – 4x + 2x2 is 10.


(b)
Calculate the area enclosed between the line y = 5, the curve y = 12 – 4x + 12x2 and the ordinates x = –2, x = 3.

 9.
A man spends his holiday touring by car, using petrol which costs 5s 4d per gallon. He finds that on average he travels at a speed of 36 m.p.h. for 5
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 hours per day, using a gallon of petrol for every 28 miles. In addition to his petrol costs his daily expenses amount to 39s.


Calculate


(a)
the cost of petrol as a percentage of his total expenses,


(b)
the greatest number of complete days he can spend on holiday if his total expenses must not exceed £65,


(c)
the number of miles he would travel in this case.

10.
In the figure (not drawn to scale), AC = 9 cm, AE = 6 cm, AF = 7
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 cm, BD = 8
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 cm, BE = 4
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 cm and DF – 5 cm.


Prove that


(a)
the points A, B, C and D are concyclic,


(b)
the line AD bisects the angle EAF,


(c)
the lines AF and BC are parallel.


11.
An aeroplane sets off from a point A and flies at a constant height at 300 m.p.h. on a course of 025( (N 25( E). B is a point 120 miles from A on a bearing of 161( (S 19( E) from A.


Calculate



(a)
the time taken for the aeroplane to arrive at a point due north of B,


(b)
the horizontal distance of the aeroplane from B at the end of 40 minutes.

12.
A man spent 7s 6d in buying a number of articles costing x pence each. The price was then reduced by twopence per article and his wife bought 50 at the reduced price.


The number of articles bought by the man was 20 less than the number of pence spent by his wife. Form an equation to find x and hence determine the original price of one article.
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Paper II

Section A

1.
(i)
Carpet 27 inches wide is to be used to cover a rectangular floor measuring 4
[image: image18.wmf]2

1

 yards by 9 yards. Calculate the length of carpet needed.


(ii)
Evaluate 32,1472 – 32,1452.


(iii)
Evaluate  
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2.
(i)
Use tables to evaluate 195.4 ( (0.1429)2.


(ii)
Points P and R are taken on the base BC of a triangle ABC such that BP : PR : RC = 1 : 3 : 2. If X and Y are the mid-points of AB and AC respectively, prove that the quadrilateral XPRY is a parallelogram.

3.
(i)
If f = 
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g, express M in terms of f and g.


(ii)
P and A are points on the circumference of a circle, centre O, such that the angle POA is 132(. The line PM is drawn, parallel to the tangent at A to the circle, to meet the circumference at M. Calculate the angle OMA.



If the radius of the circle is 3
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 in., calculate the length of the arc PMA. [Take ( as 3
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.]

4.
(i)
Solve the equation x2 = 
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, giving your answers correct to two decimal places.


(ii)
The angle of elevation of the top of a vertical pole at a horizontal distance of 200 ft from the base is 12(. Calculate



(a)
the height of the pole,



(b)
the angle of elevation of the top at a horizontal distance of 50 ft from the base.

5.
Ruler and compasses only may be used in both parts of this question.


(i)
Draw a line BE, 7.5 in. long, and take the point C on it such tat BC = 4.2 in. With BC as base, construct a triangle ABC with sides AB and AC of length 3.6 in. and 3.9 in. respectively.



Construct a triangle DCE similar to the triangle ABC such that the angles D and A are equal. Measure the shortest side of the triangle DCE.


(ii)
Construct a right-angled isosceles triangle with its equal sides 3 in. long. Construct the inscribed circle of this triangle and measure the radius of this circle.

6.
The base angles of an isosceles triangle are each 73(. If the base of the triangle is of length 2x inches, show that the area of the triangle is x2 tan 73( sq in. Hence, or otherwise, given that the area is 29.44 sq in., calculate the length of the base.

Section B

7.
A child’s clockwork car, when wound up and placed on the ground, runs forward in a straight line for a time and then becomes stationary. During the time that it is motion, its velocity when it has been moving for t seconds is 
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t – 
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t2 feet per second. Calculate


(a)
for how many seconds the car runs,


(b)
the distance it travels,


(c)
its greatest velocity,


(d)
its greatest acceleration.

8.
A triangular pyramid OABC is such that OA = OB = OC = 4 in. and the angles AOB, BOC and COA are each 40(. The base ABC is horizontal. By full-size drawing and measurement determine


(a)
the height of the pyramid,


(b)
the angle which the face AOB makes with the horizontal,


(c)
the angle which the edge OA makes with the horizontal.

9.
(i)
The distance, measured along a parallel of latitude, between two points of longitude 24( W and 28( W respectively, is 200 miles. Calculate the latitude of either point.


(ii)
Calculate the great circle distance of Vladivostock (43( 10( N, 132( E) from the equator.



[Take the earth as a sphere of radius 3,960 miles and ( as 3.142.]

10.
Two unequal circles touch externally at B. The diameters through B are AB and BC respectively. A common tangent touches the circle, whose diameter is AB, at X, and touches the other circle at Y. The lines AX and CY meet, when produced, at D. Prove that the quadrilateral BXDY is a rectangle.

11.
This question is to be solved graphically.


Starting at noon from a point P, a man A walks along a road at a steady 4 m.p.h. At 3 p.m. a cyclist B leaves P and cycles at a steady 10 m.p.h. in pursuit of A. After travelling for an hour, B has a tyre puncture which delays him for half an hour. He then continues at 15 m.p.h. Determine


(a)
the time when B overtakes A,


(b)
the time at which a motorist, travelling at 40 m.p.h., must have left P if he overtakes A and B at the same moment.


[Take 1 in. to represent 1 hour and 1 in. to represent 5 miles.]

12.
(i)
If two concentric circles, of radius 1
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 in. and 2 in. respectively, are drawn on a map of scale 1:126,700, calculate the area in square miles of the country represented on the map by the area between the two circles. [Take ( as 3
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.]


(ii)
A man invests a sum of money at a rate of interest of 4
[image: image28.wmf]2
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 per cent per annum. At the end of each year he withdraws his annual interest and keeps it in his house in a savings box. At the end of 6 years he withdraws and spends half of his original investment, leaving the other half to continue to earn 4
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 per cent interest (withdrawn annually and saved as before) for a further 6 years. He now finds that the money still invested and the 12 years’ interest together amount to £181. Calculate the sum originally invested.

Numerical Answers

Summer 1966 – Syllabus B, Paper I

1.
(i) 175 ft 
(ii)(a) 63( 40(     (b) 33( 19(
2.
(i) 39( 46(
(ii) 6 or 1
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(iii) 0.5873

3.
(ii)
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4.
(i) x = +4, y = –4
(ii) 60(
5.
(i) 2
[image: image32.wmf]2

1



(ii) 6

(iii) x = 
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6.
(i) 1,078 cu in.

(ii) 16

7.
AB = 7

(a) 7.3 to 7.45 km
(b) 58( to 65(

(c) 3.9 to 4.1 km

8.
(i) 
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(ii) (a) 10,    (b) 48
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9.
(a) 48%
(b) 17

(c) 3,213 miles

11.
(a)
18.49 min.
(b) 298.2 miles

12.
3d

Summer 1966 – Syllabus B, Paper II

1.
(i) 54 yd
(ii) 128,584
(iii) (a) 7,   (b) 2

2.
(i) 3.989

3.
(i) M = 
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(ii) Angle OMA = 24(, Arc PMA = 13
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 in.

4.
(i) 1.90, –1.23

(ii) (a) 42.52 ft    (b) 40( 22(
5.
(i) shortest side = 2.83 in.
(ii) radius = 0.88 in.

6.
6 in.

7.
(a) 3 sec
(b) 2
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 ft
(c) 1
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 ft/sec
(d) 1
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 ft/sec2
8.
(a) 3.674 in.
(b) 77( 52(
(c) 66( 43(
9.
(i) 43( 40( (N or S)
(ii) 2,983 miles

11.
(a) 5.13
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 p.m.
(b) 4.42
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 p.m.

12.
(i) 22 sq mi.
(ii) £200

	Numbers at Specified Grade at % of Number Entered (Pass Grades in Red)

	
	A
	B
	C
	D
	E
	O
	F
	G
	H
	Total

	Boys
	766
	793
	1790
	1511
	1789
	2286
	1391
	1708
	2846
	14880

	%
	5.1
	5.3
	12.0
	10.2
	12.0
	15.4
	9.3
	11.5
	19.1
	

	Girls
	414
	574
	1393
	1230
	1506
	1956
	1225
	1411
	1746
	11455

	%
	3.6
	5.0
	12.2
	10.7
	13.1
	17.1
	10.7
	12.3
	15.2
	

	Total
	1180
	1367
	3183
	2741
	3295
	4242
	2616
	3119
	4592
	26335

	%
	4.5
	5.2
	12.1
	10.4
	12.5
	16.1
	9.9
	11.8
	17.4
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