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UNIVERSITY OF LONDON

MATRICULATION EXAMINATION

SEPTEMBER, 1940

ELEMENTARY MATHEMATICS – I

ARITHMETIC AND ALGEBRA

Ordinary Paper

Examiners:

Prof. W. M. Smart, M.A., D.Sc.

J. W. Withrington, Esq., M.A., M.Sc.

TUESDAY, September 10 – Morning, 10 to 1
[Candidates must not attempt more than NINE questions.

Tables of Logarithms are provided.]
1.
Find, to the nearest penny, the Compound Interest on £4820 at 4
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% for 3 years.

2.
A garrison of 1075 men could exist on full rations for 30 days. After 16 days on full rations the garrison is augmented by 129 men and, at the same time, the stock of the existing provisions is increased by 60% by means of parachute supplies. How much longer can the augmented garrison hold out on half rations? 

3.
(i)
Factorise the expressions:–



(a)
12x2 – 4x – 5;



(b)
x + x3 – 2y – 8y3.


(ii)
Simplify
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4.
Solve the equations:–


(i)
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 = 1;


(ii)
2x – y + 4 = 0,  4x2 + 2xy + 15y – 21 = 0.

5.
(i)
If








[image: image7.wmf]x

y

 = 
[image: image8.wmf]3

1

p

x

-




express p in terms of x and y.


(ii)
Using logarithm tables find, to 3 significant figures, the value of
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when x = 0(962.

6.
Draw the graph of







y = x – 
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for values of x from +2 to +8, taking 
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 inch as unit for x and y.


Read from your graph the value of x when y = +2, and show that this value of x ought to be a root of the equation x2 – 2x – 20 = 0. 

7.
The area of a right-angled triangle is 120 sq. in. and the length of the hypotenuse is 8 in. less than the sum of the other two sides. Find the lengths of all three sides. 

8.
(i)
Find (a) the sum of the first 75 terms of the arithmetical progression







10(6,     10(4,     10(2,     . . . . 



and (b) the number of the term whose value is zero.  


(ii)
Prove that the sum of n terms of the geometric progression, whose first term is a and common ration is r, is
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9.
The angle C of a triangle ABC is 90(, AB = 5 in. and sin A = 0(4261.


Find



(i)
the angle A,


(ii)
the length of AC.


A point D is taken in AC such that AD = 0(5 in.; find the angle DBC. 

10.
A river with parallel banks flows eastwards. Two poles, P and Q, on the northern bank are at a distance d apart. From a point O on the southern bank the bearings of P and Q are respectively ( and ( east of north. Prove that, if ( < (, and the river is of width y,






d = y(tan ( – tan ()


and evaluate y and OP when d = 85 yards, ( = 32( 15( and ( = 47( 42(.
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