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READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on all the work you hand in.
Write in dark blue or black pen on both sides of the paper. ’
You may use a pencil for any diagrams or graphs. :

Do not use staples, paper clips, highlighters, glue or correction ﬂuad

Answer allthe questions.

Write your answers on the separate Writing Papers prov:ded

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of
angles in degrees, unless a different level of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
" The number of marks is given in brackets [ ] at the end of each questton or part questlon

- ~The total number of marks for this paper is 80.

This document consists of 6 printed pagesincluding the cover page
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2 GMS(S) A Maths/P1/Prelim2014/4E

Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax?+ bx+ ¢ =0, »
= ~b+VbZ —4ac
2a

Binomial expansion

(a+b)"=an+ (',’)'a"—' b.+_('2’)a"-2 B .. +(f)a"—f B b,

__nl _nn=-1)..(n—r+1)
T (- _ rl

. e n
where » is a positive integer and ( r)

2. TRIGONOMETRY

Identities
sinf 4 +cos?A=1
sec? A=1+tan’ 4
cosec? 4 = | +cot? 4
- sin(4 & B) = sin4 cos B +.cos4 sinB
cos(4 + B)=cosA cosB ¥ sind sinB

_ _tand =tanB
£ B) = T A tanB
 -sin2A4 =2sinA cosA
cos 24 =cos?4—sin2A=2cos?4—1=1~2sin?4

S 1-tan?d
Formulae for AABC
a _ b c
sind smB sinC

a?=b2+c?—2bc cos A

1 .
A=EabsmC




3 GMS(S) A Maths/P1/Prelim2014/4E

. Without using-a calculator; express cos 75° in the form

Ja—b
4

, where a andb are integers. (3]

Find the coordinates of the point of intersection of the graphs ofy = 3x+5

and y=[2-5x+3. [4]

The equation 2x”—6x+1=0 has roots a and #. Without

solving for a and S, find an equation that has_roots L > and L . [61

ﬂz

In the binomial expansion of (2+x)", where n is a positi\}e integer, the
coefficient of x and the coefficient of 22 is in the ratio 4 : 15.

Find the value of n. [6]

At the beginning of year 1900, the population of a country was 580 000. Due

to a disease, the population decreased such that after a period of ¢ years, the
new population was given by the equation 580000e”, where kis a constant.

- Given that the population after 2 years was 480 000

() find the value of k, SR - 21
| (ii) calculate, to the nearest whdle number, the poplilation of the country
after 5 years, B ' 2]
(iii) find the year in which the population first fall below 100 000. [2]
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4 GMS(S) A Maths/P1/Prelim2014/4E

00x%

S

(a) Giventhatlgx=aand lgy = b, express lg

interms of a and b.
(b) Solve log,[log,(6x—18)]=log, 3.

(i) Showthat tan@+cotfd=2cosec28.
(i) Hence, solve 2tan@+2cot@=-5 for0<0<nz.
It is given that 3% x 2%+ = 272,

(i) Find the exact value of 6.

(i) Hence find the value of x correct to two decimal places.

R 2 me A
Given that &= »+27x 13x-2 = Ax+B+Txf_C_,_,
x“+2x-3 x“+2x-3

(i) find the values of each of the integers A, B and C.

Hence, using partial fractions and the values of A, B and C obtained

in part (i),

3 2_ _
Gi) find | 4x :Zi‘zx 1_3; 2 .

(i) Differentiate x* Inx +x with respect to x.

L3 -
(i) Hence evaluate II x1n x dx, correct to one decimal place.

(3]

[3]

(4]
2]

[2]
(2]

(4]

[5]

(21

41
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5 GMS(S) A Maths/P1/Prelim2014/4E

Variables x and y are connected by the equation y = ax”, where a and n are

- constants: Using experimental values of x and y, a graph was drawn in which

lgy was plotted on the vertical axis against Igx on the horizontal axis.
The straight line which was obtained passes through the points (2.3, 1.5) and
4.2,5.3).

Calculate

(i) thevalue of {21
(ii) the value of a correct to 2 significant figures, (1]
(iii) thecoordinates of the point on the line at whichy = %x . 3]

20 cm

v
[The volume of a cone of height H and radius R is given by% R*H ]

The diagram shows a hollow conical tank of height 20 cm and radius
8 cm. The tank is held with its circular rim horizontal. Water is then
poured into the empty tank at a constant rate of 10 cm’ s, After ¢
seconds, the depth of water is x cm.

() Show that, the volume of the water, V cm’, at time ¢ is given by
75 S : o [2]

(i) Find o and hence, find the rate of change of the depth

when x = 4. 3]

(iif) State, with reason, whether.this.rate will increase or decrease as
¢ increases. {2]
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6 GMS(S) A Maths/P 1/Prelim2014/4E

13 (a) y
: A
0(8,10)
A} : x
R
S
. The diagra_lrﬁ shows a trapezium PQRS in which PQ is parallel to SR.
- The point P-is(4, 6)and-the point Q is(8, 10).. R and S'lie-on the x and
y axes respectively.The point R lies on.the perpendicular bisector of
PQ. Find
-~ (i) thecoordinates of Rand of S, - = - ' 4]
(ii) . the area of trapezium PORS. | | 2]
(b) Solvetheequation 3% +3%*1-1039-24=0. © = [5]

- End of Paper -
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2 GMS(S) A Maths/P2/Prelim 2014/4E
‘Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ =0,
_ —bVb? —dac
2a

Binomial expansion
(@a+b)y'=a"+ (';)a"" b +(g)a”‘2 B+ ... +(':)a"" ¥+ .+ b,

__nl__nAn=D)..(-r+1)
T rin—-r)! _ rl

e T s n
where # is a positive integer and ( r)

2. TRIGONOMETRY

Identities
sin? 4 + cqszA =1
sec2A=1+tan’ 4
cosec’ 4 =1 +cot? 4
sin{4+ By=sinA4 cos B+ cosA4 sinB
cos(A + B)=cosA cosB  sin4 sinB
_ _tand+tanB
tan(d 2 B) = T A tan B
. sin 24 =2sinAd cosA
cos24=cos?4—sin2 A=2cos2A—~1=1-2sin24
tan 24 = 2204
: R  1-tan®4
Formulae Jor AABC
a b ¢

sind _snB_snC
‘@ =b2+ c% - 2bc cos 4

1 .
—EabsmC
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-, A curve is_given by.the equationy = 2 + — where c is a positive constant.
,, X

(i) Explain with-working why the liney = 2x — 2 intersects the curve at two

distinct points for all values of c. [3]

Given that the gradient of the curve y =2 + € atthe point A (k, 6) is — 4.
’ ’ X

(ii) Show that cis a multiple of . [2]
(iii) * Find the value of c. 2]
1
(i) Sketch the graph of y= 9x3forxl 0. [1]
-1
(ii)  On the same diagram, sketch the graph of y=4x? forx[ 0. (1]
(iii) Calculate the coordinates of the point of intersection of your graphs. 2]
(iv) Determine, with explanation, whether there is a common tangent for 4]
the two curves. '
’ 5
It is given that j pxdx = 10, where p is a constant.
1
(i) Find the value of the constant p. [2]
5
(ii) Express [ (px + q) dx in terms of the constant q. [2]
A ;

The height Ametres of water at a jetty on a particular day is given by

h=15(2+sin 7—72:—) where ¢ is the number of hours after midnight. .

(i) - Explain why the maximum height of water at the jetty for the p‘a'rticular ' (]

dayis4.5m.
(i) Find the height of water at 9 am. 2]
(iii) Find the first two values of 7 for which the height of wateris 2 m. [4]

[Turn over _
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S In the figure below, RS = PS and the line PTis tangent to the circle.
Line QT bisects angle POR and cuts the circle at point S.

Prove that

(i) 4TPS = /SPR, ) [2]
(ii) ASPT is similar to APQT, [2]
(iii) PT-PQ=QT-RS. g ' (41

2
. x°+5
6 A curve has an equation y = f(x), where f(x) = forxl 2.

(i) Obtain an expression for f x). ‘ [2]
(ii) - Find the range of values of x for which f is an increasing function. [3]

(iii) Showing full working, determine whether the gradient-of the-curveis . .
an increasing or decreasing function. [3]

7 A pa_rticle travels in a straight line, so that 7 seconds after passing through a

fixed point O, the velocity v ms™, is givenbyv="—"Find
(i) theinitial velocity of the particle, _ - ooy
(ii) the acceleration of the particle when it comes to instantaneous rest, [3]

(iii) an expression for the displacement in terms of ¢. (4]
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6

8 (i) Prove that sin®x + cos’x — sin?x cos’x = cos?2x. [4]

6

(ii) Solve the equation sinx + cos®x — sin*x cos?x — 1 = 0, for00 X =,

giving your answers in terms of 7. [4]

(iii) Given that sin®A + cos®A — sin®Acos?A = 3sin’24, where
45°0 AQ 90°, without using a calculator,
1 -
B 2]

(b)ﬁnd*the valueof tanA. : 3]

(a)deduce that tan 24 = —

y=+1+3x

O . » X

The diagram shows part of the curve y = J1+3x, intersecting the y-axis at
. A. The tangent to the curve at the point P(8, 5) intersects the y-axis at B.

Find
-(i)’ the equation of BP,. .~ . o (4]
(if) the area of the shaded region ABP. [4]

[Turn over
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6 GMS(S) A Maths/P2/Prelim 2014/4E

10 The diagram shows a rectangle ABCD inscribed in a semicircle, centre O and

radius6 cm, such that ZBOC = 26 radians.

A 0 D

(i)  Show that the perimeter, P cm, of the rectangle is given by
P =12 cos 6 + 24 sin 6. (3]
(ii) Find the values of 8 for which P is 25cm. - [6]

11  Find the coordinates of the stationary points on the curve y =15 ~§—2x
SoXx
and determine the nature of each stationary point. (8]

12 A circle with centreC, paés through-th‘e points (5, — 8) and (5, 0).
The line y = 1 is a tangent to the circle and the circle intersects the y-axis at
two points. Find

(i) the radius of the circle, [4]

(ii) the coordinates of C, 4]
(iii) the equation of the cu'cle 1in the form X + y +ax+ by te= 0, -

: where a,b andcare mtegers - " o o [2] B
(iv) the equatxons of the tangents to the circle parallel to. the y- axis. .. o .[2] -

- End of Paperr-
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