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The total number of marks for this paper is 80.
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This Question Paper consists of 7 printed pages, including this page.

Answer all questions

It is given that cos 4 = -—% and sinB = ‘/lzl A and B are in the same quacirant.

T

Without using a calculator, find the exact value of cot (90°— 4 - B).

0] Find the range of values of p for which (x +1)(x —2) > p(x+2) for all
real values of x. E¥

(ii)  Deduce the number of points at which the line y = p(x +2) intersccts
the curve y=(x+1)(x—2) for -1<p<2. ik

2000 cm® of water is transferred from a rectangular tank to an empty inverted
right circular cone in 10 seconds. The ratio of the radius of the cone to the height
of the coneis 1: 3.

Find the rate of change of the horizontal surface area, 4 cm?, of the watcr in the

cone, when the height, 4 cm, of the water in the cone is 12 cm. o

()  Write down and simplify, the first 3 terms in the expansion of (2- )’

in ascending powers of p. i

(i) . Find the value of » where » is a positive integer, given that the coefficient ois

x2is 96 in the expansion of (1+ x)"(2 —x+x )7 5 |-H
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A curve y=f(x) is such that f''(x)=48sin4x —8cos2x. The curve intersects
the x-axis at P. The x-coordinate of P is % and the gradient of the curve at P is 8.

Show that f'"(x)+16f(x) =24cos2x. (7]

The table shows experimental values of two variables x and y.

B ) 4 6 7/ 8

y 1.33 209 3.29 I N 612

It is known that x and y are related by an equation of the form x> +f =bxy,

where a and b are constants. An error was made in recording one of the values

of'y.

(i) Using a scale of 2 cm to represent 1 unit on the horizontal axis and 1 cm
to represent 1 unit on the vertical axis, draw a straight line graph for the
above given data. The straight line graph is to be drawn with variable x
on the horizontal axis. 3]

{ii) Use the graph to estimate

(a) the correct value of y, 2]
(b)  the values of a and b. [3]
4
)] Express ——— in partial fractions. [4]
B 3)x‘

7/
(ii) Hence evaluate —I——de 3 4]
4 (x=3)

l-sinx  cosx
_-._.+

@) Prove that —— =2secx.
cosx l-sinx
(ii)  Inthe equation
l-sinx cosx
—_ +tan’x =2,

cosx l-sinx
cosx =a or b where a and b are constants, and b < 0.

(a) Find the value of @ and of b.

(b) Solve the equation cosx =b for —7 < x<27.

. . 3
The equation of a curve is y = xIn(2x — 3) where x > 5
@) Find the equation of the normal to the curve at x = 2.

The normal to the curve y = xIn(2x —3) passes through the vertex of the graph

of y=k- 4|2x+ I| where k is a constant.
(ii)  Determine the value of k.
(iii)  Sketch the graph of y =%k —4]2x + 1[ for the value of k in part {if).

Show the vertex and intercepts clearly.

(3]

(2]

6]

(4]

(2]

(2]
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Solutions to this question by accurate drawing will not be accepted.

2%
L

K(a, 11)

H - G5, 7)

JG3, 5)

/ > x
v

The diagram shows a quadrilateral HIJK . H is the reflection of point G(S, 7)
in the line x = 1. Point K(a, 11) is such that the product of the gradients of HK

and JK is —3. The perpendicular bisector of HJ intersects the x-axis at /.

Jj

i) Deduce the coordinates of H.

Find

(i)  the value of a given that a <0,

(iii)  the equation ofthe perpendicular bisector of HJ,

(iv)  the area of quadrilateral HIJK.

(1]

(2]
Kl
B3]

11

o

The diagram shows a capsule shaped object with surface area 187 cm?. It
comprised of 2 solid hemispheres of radius » cm joined to the 2 ends of a solid

cylinder of radius » cm and height 4 cm.

. 2,
() Show that the volume, ¥ cm?, of the object is given by ¥ =9 — -:;m

(i)  Find the stationary value of ¥, and determine if this stationary value is

a maximum or minimum.

THE END
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i 2 8(i) Proof
' . 1
(ii)@) | a=1 and bz_3
20 Sy =l (i)b) [-1.91,191,437
|
| 2 (i) 1 or 2 points
| 9(i) 4y=-x+2
' ) 33§cm3/5 (i) g
1=
(iii)
4(1) 128-448p+672p” +
4(i) 4
|
|
5 proof
|
100) | (-3,7)
| o(i)a) | 424 TS
@ ja=% B2 (i) y=3x+6
(iv) 34 square units
i ———-4 —_—4 G 4 &
i N-3)  9(x-3) 9x 3x 11(ii)

40.0cm’, Stationary value of ¥ is a maximum.
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A man buys a new car. The value of the car depreciates with time so that
its value, $¥, after # months’ use is given by ¥ =132 000¢"" , where

p is a constant.

The value of the car is expected to be $122 000 after eight months’ use.

() Find the value of the car, ¥ when the man bought it.
(ii)  Show that p=0.01.
(iif)  Using the value of p = 0.01, determine the age of the car to the nearest

month, when its value reached half of the original value when the man
bought it.

The function f(x)=1+2x+ Ax? - x? , where 4 is a constant, leaves a

remainder of l% when divided by (2x-1).

(i) Find the value of 4 .

(i)  Hence solve the equation f(x) =0, giving your answers in the exact form.

(a) (i) Solve V3x+2-3x=0.

(i)  On the same axes, sketch the graphs of y =+3x+2 and y =3x.
Indicate clearly all the points of intersections.

8
3-45

Given that the area of the triangle is —?29—7 cm? , without using a

(b)  The vertical height of a triangle is

cm.

calculator, find the length of the base of the triangle in the form a + INER

12



The roots of the quadratic equation, 2x* +4x+5 =0 are (¢ +1) and (8+1).

7
(i) Show that @ + = -4 and hence find af. (3]
(i) Find the quadratic equation in x with integer coefficients, whose roots are
1 1 [5)
== and =ar -

(1) Given that log,(2x +1)—log,(3—x*) =1, form a quadratic equation in x
and explain with clear working why the roots of the quadratic equation

are real and distinct. [5]
(b)  Solve 3”**=2(37)+17. [4]
E
The curve y = 280 stationary point (p , g). In the figure, 4B is a diameter of the circle with centre O. Chords AD and BC

x2+1 intersect at /. 4D produced meets the tangent to the circle, TBE at E .
AE is an angle bisector of angle BAC .
) Find the value of p and of g. [4]
: . . . (i)  Prove that ZCBD = ZDBE . [3]
(ii)  Determine whether y is increasing or decreasing for
Given that ZAOF = 90°, prove that

(@ x>p, (1]
(i)  triangle AOF is similar to triangle ADB . [2]
(b) x<p. (1]
. ) (iiiy 2(40)*>=AF x (AF+ FD) . (3]
Hence state the nature of the stationary point. [1]
(i} ¥ind dy at the stationary point and explain how d—z‘li further supports
VT e el g dx? o> 8. A particle moving in a straight line passes through a fixed point O with a speed
your answer in part (ii). [2] of 20 m/s. The acceleration, @ m/s?, of the particle, ¢ s after passing through O

is given by @ =—100e™ . The particle comes to instantaneous rest at point N .
(6) Find the time the particle comes to instantaneous rest at point V. (5]
(i)  Calculate the distance ON . [4]

(iii)  Show that the average speed of the particle in the first 2 seconds
rounded off to a whole number is 10 m/s. [3]



10.

@
(ii)

(iii)

Solve the equation 2sin 2P =3cos P for 0°<P <360°.

On the same axes, sketch for 0° <x < 720", the graphs of
=ginx and y= 3cos 3
i 312/

Using the solutions to part (i), determine the x-coordinates of the points of
intersection of the graphs of part (ii).

A circle, C, has equation xt4+ y2 -14x+2y=-46.

@

Find the coordinates of the centre of the circle and the radius.

The coordinates of the centre of a second circle, Cz, is (—4 , =2). The equation of
the tangent to the circle, C2 at a point P is 2y =—-2x + 3.

(ii)
(iif)
@iv)

Find the coordinates of point P .
Find the exact value of the radius of C> and the equation of the circle, Ca.

Determine whether circles Ci and Cz will meet each other, showing your
working clearly.

4]

(4]

B3]

(4]
(3]

(2]

11.

d 6x+6
(a) Show that —(2x~/2x+3 )= ———_ fik
= ) 3 '

-
3x+3

) == —
N ts

3x+3

The diagram shows part of the curve y = - The curve intersects the
V2x+3

x-axis at point A. The line through 4 and perpendicular to the line, y +x = -7
intersects the curve again at another point, B .

@) Show that the y-coordinate of point B is 4.
(i)  Given that the line AB intersects the y-axis at C , determine the area of the

shaded region bounded by the line CB , the curve, the line x = 5, the y-axis
and the y-axis. 4

End of Paper



() 227 = (502, 228
(iv) Sum of radii(7.30 units) < 11(a) | show
distance between the centres
(11.0 units) thus the circles
will not meet.
11(b)i | show 11(b)ii | 16.5 units?

8
TKGS S4 PRELIM 2016 Answer Key:
| [)_[7=132000 (i) [show
[ (iti) 70 months
() ==y (ii) el
i | 2 Ti
x==
)
{b) 5J5 s 4(i) % 11
=2 & 2
Wiy 113317 —16x+8=0 5(a) | Discriminant = 368
Since discriminant > 0, the roots of the
) quadratic equation are real and distinct.
S(b) | y=0.631 6(i) p=0,9=0
(]t dp - . 6(i)b | d . .
(i) L s 0, y is increasing (i) 2. 0, y is decreasing
dx dx
. dy 6(iii 2 2
Since the value of < (iii) d_y =4, since d_y >0, the stationary
dx dx2 dx2
changes from negative to point is minimum, thus reiterating the result
positive value, the stationary from part (ii).
| point is a minimum point.
proof 8.(i) r=0.305s
+{ii) | Distance =2.59 m 8(iii) | show
i) | 48.6°, 90°, 131.4°,270° (ii)
|
|
O(it) | 97.2°,180°,262.8°,540° 10(1) | Centre(7, —1), radius = 2 units
0(i1) 10(iii)

17
P(——,—
[ P ( 44)

Radius = E;/—E units
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