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GENERAL INSTRUCTIONS:

Attempt ALL questions.

Start each of the 7 questions on a new page.

All necessary working should be shown.

Write your student number at the top of each page of answer sheets.

At the end of the exam, staple your answers in order behind the cover sheet.

QUESTION 1

(@)

dx

Find I m .

The line y = mx makes an angle of 45% with the line y = 3x — 4. Find the possible
values of m.

(¢)  Find the ratio in which P(-15, -10) divides the interval 4B where
A=@3,-1).B=02).
(@) Find lim sinSx
r—=o 2x
]
(e} Use the substitution » = x -+ ] to find J- 2de.
§ Afx+l
QUESTION 2
. d (. -1q.3
a Find £ [sin™ 2x
(a) e ( i 2x )
(b) Sketchy=3 cos™ 2x, showing clearly the domain and range.
(c) A curve has parametric equations:
x = cos 28,
y=sin@ + L
Find its Cartesian equation.
(d)  Find Isiu2 3xd.
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QUESTION 2 (Continued)

{e) Sand is poured at the rate of Scm’/min into a heap in the shape of a right circular

. . 4
cone whose semi — vertex angle is o where tan o, = 3

() Show that the volume of the cone of
sand is given by:
Vo= 1—6£113.
27

(i) Find the rate at which the height is
increasing at the instant when the
Leight is 12 cm.

QUESTION 3

23
{a} In the expansion of [2x+%) , find the term independent of x.
X

When Prx) is divided by x° — 4, the remainder is 2x + 3. Find the remainder when
I Po s divided by x - 2.

{©)  Prove by mathematical induction that $%" — 1 is a multiple of 24 for all integers
nzl.

PR L J\

(@) &P, 7 are the roots of the equation x> — 227 + kx + 16 = 0.
If two of the roots are equal but opposite in sign, find the value of &

Find the value of o + [52 + 9

Marks

QUESTION 4
Marks
Find the exact value of tan (2cos'] —27—5} 3
(b)  The equation 4 cos 3251: — 6 +x = 0has a root near 3.5. Use one application of
Newton's method to find a second approximation to the root. Give answer to
3 significant figures. 3
F
F 3
x2=day
P(2ap, ap®)
S
& @ag, ag®)
o " ox
P(2ap, ap’} and Of2ag, aqz) are 2 variable points on the parabola 5= fay. S is the
focus.
If PO is a focal chord, show that pg = - J. 2

©

(i R is the midpoint of PO. Find the coordinates of R and hence find the
equation of the locus of R 3

\ Find the length of SP in terms of p.
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QUESTION 5

(a)  Prove the identity Lﬂ? =sin26.
1+tan~ 6

()  Find g;[xtan" 25-4n (1+4x2)}

2
Hence find Itan" 2xdx  inexact form,
Q

(c)
In the figure below, it is given that AC bisects £BAD and BX =AD.

Prove that:

(i)  ABCX =AACD.
(i) AACY is isosceles.

Marlks
QUESTION 6
3
A particle moves along the x axis and its velocity v m/s at the position x metres is
2 given by v’ =30+dx-2x’
Prove that the motion is simple harmonic.
2
it}  Find the centre, and period of the motion.
. (i) What is the amplitude of the motion?
(i)  Find the maximum speed.
3
®) _
2 ¥ A stone is projected with velocity V at an
" angle o It hits a target 40m from the

point of projection on the ground. On its

path, it passes tlwough a peoint 10 m
V above the ground and 25 m from the

point of projection. [Take g = 10m/s]

o (i} Given that
* x - th K
- - x=Vcosot, y=T+Vsmat.

Find the Cartesian equation of the
trajectory.

—_
L=

(i) Show that o= tan™ I

n

Marks.




QUESTION 7

@ @

(i)
(iif)

Without calcutus, sketch the graph of the function.

f(x)=x~% forx <.

Find the inverse function £ ().

Sketch the inverse function £'(x) on the same axes in (i).

()  Using the expansion of x{7 + x)", show that :

i
0

{0)

(i)

] +2 (';J +3 (’21] R + (n-i—l{;:] = (n+2)2"".

Y

Copy the graph of y = % above and use it to show that:

Lo Mlaxe L
n+i L X n

n R+l
Deduce that (l-f-lj <e< [1 + l] .
n 1

Marks
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