2017 4E AM Compassvale Prelim

3
Answer all the questions.

1 Given that cos 4 =-§- and tanB = —% where 4 and B lies in the same quadrant, find the exact

value of
(i) tand, (1]
@i sin{ B), (1]
(iif)  cosec(180°-.8). 23
2 Solve the equation 6sinx+4tanx =2secx+3 for —180° <x<18(°. [4]

3 The curve y* = 72x intersects the curve y =3x? at 4 and B. Find the equation of the line joining
Aand B. [5]

4 Find the range of values of nz for which the curve y =(m —3)x> +3x + (m +1) lies entirely above
the x-axis. [5]

4x? -—2x2_—-13x+ 13

5 Express
P 2x2 -2

in itg partial fractions. I5]

6 A prism has a regular hexagonal cross-section with sides of length (2+J5) cm. Given that the
volume of the prism is %(1 3 +30) cm?, find the height of prism, leaving your answer in the

form of (aﬁ +b) cm where a and b are integers. [6]

7 (i)  Sketch, on the same set of axes, the graph of y =2c0s3x+1 and y=tanx for 0<x< .

[4]

(ii)  Hence, state the number of solutions to the following equations.
{a) tanx=2cos3x+I1, 13
(b) |2cos3x+1|=tanx. (1]
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(i)
(i)

(i)

10 (a

-’

(b)

Show that the expression [dx — 6| +|9 —6x| can be simplified to the form #|2x—3| where £

is an integer. 2]
Sketch the graph of y =|4x—6|+[3—6x-2. [3]
Hence, determine the range of values of 2 for which the line y = mx~—5 cuts the graph
y= |4x - 6] +i9 - 6:4 —2 at2 points. [2]
| ? 46 i
By expressing y=In ‘Zx—x- in the formof y=a [!n J(x)—In g(x)], where g
3x* +16x—12
is a constant and f(x) and g(x) are linear functions, find the first derivative of y. Express
your answer as a single fraction, [51
2réx ) 3
> =1 . 3 i —
Hence, explain why the curve »=In (31—-—-—-———2 = 2) has no tusning poink for x > 3
[2]
d n . 28in? 2 x(2+cos’ 2x)
Show that — cotz(— - 2x)sm 2x | = - 4
dr[ 2 cos’ 2x )
Find the exact value of E (Stan® 2x +3)dx. 3]

11  Find the coordinates of the stationary point(s) of the curve y =x*—3x* +1 and determine the
nature of the stationaty point(s). (8

12  Inthe diagram below, ABCD is a kite where the coordinates of B is (-1, 3) and the coordinates of

Dis(3,5).
%
A
D(3,5)
B(-1,3)
N
()  Given that 4 lies vertically above B, find the coordinates of 4. [4]
{if)  Given that the ratio of the area of triangle ABD : area of triangle BCD = 2 : 3, find the

coordinates of C. {4]
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13 1Inthe diagram below, 4, B, C and D are points on the circle and AT is a tangent to the circle. BDY'
is a straight line such that BD : BT=72: 5. AC meets BD produced at £ such that BE: ED=13:2,

C
D
A
7
(1)  Prove that iriangle A7D is similar to triangle B74. [3]
(i) Prove that 2472 =5(7TBx BE). [51
End of Paper 1
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