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For the equation @x Thx+c=0

This question paper consists of 17 printed pages and 1 blank pages.

Mathematical Formulae
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2. TRIGONOMETRY



Identities
sin’ A +cos’ A=1
sec’ A=1+tan 4
cosec” A =1+ cot’ 4
sin( 4+ B) = sin Acos B + cos Asin B

cos( A+ B) = cos Acos B []sin Asin B
tan A +tan B
I[]tan Atan B

sin24 =2smn Acos A

tan(A+ B) =

cos2d=cos" A—sin- A=2cos" A-1=1-2sin" 4
2 tan A

tan2A4 = .
1-tan” A

Formulae for A ABC
a b c

sinAd  sinB  sinC
a’ =b"+ ¢ —2becos A

A= lc.uhsinl?
2 .
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Answer all questions in the space provided.

1  Solve the following simultaneous equations.

] ¥ Vv
> and (9- ](__729):243_ "

Emm' _
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= 2x% + 631 a(x+b) +c

2 (i) Express ¥ in the form ", where a, b and ¢ are constants.  [2]

(ii)  Hence, determine with explanation, whether the curve ¥ =~ + 0¥~ ljjes entirely
below the x-axis. [2]
31f the line * ~ %" =10 js 3 tangent to the curve * **" =20 find the possible values of k. [5]
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4  Giventhat 0 =P \yhere 90" =68 180" express in terms of p,

(I) ey 9 , [2]

(I I) cosce 28 . [3]
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331
5 (i)  PQRis an equilateral triangle whose side is { v )cm. Find the exact value of the area

of the equilateral triangle PQR, in the form a~'3 + 4 \where a and b are rational numbers,

[4]

(i) Aright prism with the equilateral triangle PQR as the cross-sectional base is to be made

3W3-1
such that the volume of the prism is 8( A ) cm?. Find the height of the prism, giving
your answer in surd form. [3]
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8
A man buys a precious gem. The value, V dollars, of the gem after t years is given by
r _ ariny oe R
V=nN(0.97) , where N and k are constants. At the beginning, the value of the gem is $12000.

(i) Find the value of N. [1]

(i)  The value of the gem after 5 years is $10000. Find the value of k. [4]

(iii)  After 15 years, a gem dealer offers to pay the man $5000 for the gem. Based on the given
equation, would you advise him to sell it? Justify your answer. [2]
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3 tan” x
7 Acurve has equation e’
_
(i) Find the gradient of the curve when -4 leaving your answer in the exact form. [5]

(i)  Given that x is increasing at a constant rate of 0.12 units per second, find the rate of

x=—
change of ywhen 4. [2]
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8  The function I(¥)=3€0s2x+1 s qafined for x2 0"

(i) State the amplitude and period of f. [2]
' IT Ay
. ) 2(x)=sin —J
(i)  Sketch on the same diagram below, the graphs of F(¥)=3c0s2x+1 o4 .2
for 0" =x=360" [4]
y A
0] N

Bd | =

Jcos(2x)+1= s.in[ ]+.fc
g has 3

solutions for 0" <x 360" [1]

(ili)  Hence determine the value of k for which the equation
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>3)
10 (a) (i) Find the first three terms in the expansion, in ascending powers of x, of L 3 2]

(if) Hence find the value of p, where p is an integer, such that the coefficient of * in

- |'-’ A% 2
(p+x)[2-%] _2p
the expansion of N [3]
'l 1__1 B L |]_
(b)  Explain why there is no independent term in the expansion of * ) [4]
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—r

o Al
11  [The volume of a sphere of radius r is 3 and the surface area is 4% ]

Mr Lim wants to make a solid cylinder with a hemisphere on top as shown in the diagram

below. The cylinder has radius 4x cm and height h cm.
The volume of the entire solid is 896 cm?®.

(i)

(i)

T

h
—— v
R
h= J? _E x
Show that ~ *~ 3
5 445
A= 80 24 Sr

Show that the total surface area of the solid is given by 3 ¥ cm?,
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(iii)  Find the value of x for which A is stationary. [2]

(iv) The solid is to be painted completely. The cost of painting is $0.70 per cm?.
Using the value of x in (iii), calculate the cost of painting the solid and determine whether
Mr Lim would be pleased with the cost. [3]
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12 The diagram below shows a quadrilateral ABCD in which coordinates of A, C and D are (0. 3»],

(2k,k-7)_ . (6,—

"

and 4) respectively.

The equation of BC is 197 =~7x+197 3nd the line ¥ =¥ bisects angle BAD.

yA
B
A (0, 8)
C (2k, k—7)
@] x;
D (6’ - 4)

(i) Show that k = 10. [2]
(i)  Explain with working why angle ADC is 90°. [2]
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(iii)  Find the equation of AB. [2]

(iv) Calculate the area of quadrilateral ABCD. [4]
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13 A particle moves in a straight line so that t seconds after leaving a fixed point O, its velocity,

v m/s is given by ¥ ="Kkt +12t =16 \where k is a constant. When t = 1, the acceleration of the
particle is 8 m/s?.

(i) Showthatk=-2. [2]
(i) Find the value of t when the velocity of the particle is equal to its initial velocity. [2]
(iii)  Find the values of t when the particle is instantaneously at rest. [2]
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(iv) Find the distance travelled by the particle during the first 5 seconds. [4]

END OF PAPER
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