: 1
(b)  Given that log, xy =7 and l_o_g‘_x = -8, find the value of lo

og, y S
2x
Hence, evaluate log, A (6]
1 ==
cﬂq ’ J
2%
I — l .
tﬂ“l ¥ 13
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2. The population of polar bears in the arctic is given by the formula

t
N =8000(2+3e %9) , where t is measured in years. Find

@  theinitial population, (1]
E}oooo]
(i)  the population after 50 years, (1]
[-Z\l 360
(iii)  the least number of years it would take the population to exceed 20 000, [3]
[ To gl
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(iv)  the rate at which the polar bears is decreasing when ¢ = 10, [2]

, ,
(v)  From the formula N = 8000(2+3e 3°), explain why the population of the polar

bears can never fall below 16000. [2]
(vi)  Sketch the population-time curve in the grid below. [2]
Population
A
—> Time (years)
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3. Given that the expression 2x® + ax? + bx - 6 is divisible by (x? - 2), find the value
of a and of b. )
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Hence, ,
(i) solve the equation 2x° + ax® + bx — 6 = 0, for the exact value(s) of x, [3]

E"-*E:" %]

-

(i)  solve the equation 2 +ay + by? - 6y’ =0.

|“ l
L]
-
vt =
|
wip
| —
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4. (a) Solve 2sinx=tanx for which 0'Sx<360". . [4]

E)‘, €0®, 120", m',uoj

(b) Find all the angles between 0 and 6 for which
2tan y(tan y +1) =3(2 -sec’ ). (4]

[o.5u0,2.3¢,3.¢3,
5.50, 3 1
%% ]
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3. (a) Given that cos A u-——:- where 1< A< %’5 Find , without using a calculator, the
value of
] (@)  sin(z-4), (1

y

[-%]

(i) cotd, 1
>
[ 4]
(iii) cos—;— ‘ [2]

F£)

L
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(b) Prove the identity
2-sec? x cos x —sin x
2 = : 4]
sec’x+2tanx cosx+sinx [

CHS Preliminary Examination 2021 [TURN OVER

Scanned with
i CamScanner


https://v3.camscanner.com/user/download

15

8 Two points 4 and B have coordinates (1, 2) and (-3, 6) respectively. A pomt P(x,y)is
such that AP and BP are perpendicular.
(a) Show that P lies on the circumference of a circle. [2]
|
i Find
(b) . the coordinates of the centre of the circle and the radius of the circle, [4]
| c(-1,Y)
R=28
(©)  the equation of the circle. [1]
(d)  Explain why the tangents to the circle at 4 and B are parallel. [2]
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(a) A curve has the equation y = Zinl ,x#—1. Show thatyisa decreasing
x
function. (3]
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(b)  Find the coordinates of the stationary point(s) of the curve y = xe™* and
determine the nature of the stationary point(s). (6]

[ (40 22 )
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11 A par.ticle 4 moves in a straight line, so that,  seconds after leaving a fixed point P, its
velocity, v4 ms’!, is given by v, =21-6.

‘(8)  Find the distance travelled by the particle 4 before it comes to instantaneous rest.

31

(]
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A second particle B moves along the same horizontal line as 4, and starts from O, a point
8 m away from P, at the same instant that 4 begins to move. Particle B moves with a
velocity of 5 ms™! and decelerates at 1 ms™.

@

I/ \l
P 8m 9

(b) Calculate the distance between particle 4 and particle B when 4 comes to
instantaneous rest. 3]

2151
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(c)  Find the time during the interval 0<r<5 when the distance between particle
A and particle B is at its maximum. Calculate this maximum distance. [3]

1

‘b"—-SI

J.l's)vul.|

(d) Find the range of values of 7 for which both particles are moving in the same
direction. [1]

[3¢tes]

END OF PAPER
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