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General Instructions: Section 1 Multiple Choice
Questions 1-5

e Marks for each question are indicated 5 Marks

on the question. ‘
©He quesh Section Il Questions 6-11

e Approved calculators may be used
o All necessary working should be 35 Marks
shown ‘

@ Full marks may not be awarded for
careless work or illegible writing

e Begin each question on a new page

e Write using black or blue pen

-@ All answers are to be in the writing

booklet provided

® A set of Standard Integrals is provided
at the rear of this Question Booklet,
and may be removed at any time.




SECTION 1

Attempt guestions 1-5

5 Marks i .
, Use muiltiple choice answer sheet
e R — S T VA-E
[. _
The inverse function of g(x), where g(x) =+2x—-4 is
- 14
(8)  gt(x)== 2
®)  g(x)=(2x-4)
©  g'(x)=
4 x*~4
D g (x)=
. 2
2. :
- The graph below could have the equation
})
A
E1s
] ; "
6 3
—1t
(A) y= ZCOS(JC-E- J-{—l
(B) yEZCOS')[ )+1
(9 y=2cos4 (x )
(D) y= 20054(::—:— J
3, ,
The domain and rangs of the function f(x), where f(x)=3sin™(4x~1)
are respectively.
1 37 3 1 5
A)  0=x<=and —Lcy<2t — Ly 2F
(&) 2 2 70 B —y=x=Oand 2,<y<2
1 b/ S 1 3
(C) 0<x<~and -L<y<2l _2 o 3z
) 5 md —osys 5 (D) 2<x<0and 2<y<2.



2

If the substitution u = x? ;1 is used then the definite integral f "
ora dx
o Vx—1

can be simplified to

17
(A) 5 v ?duy
3
_:
(B) Zj uw 2dy
-
2
1 _1
(C) EJ u ?du
0

D) 2[ u_é du

To find the area of the shaded region in the diagram below, four different students proposed

the following calculations.
Ji
&
y=e
e 7/
I
P x
o 1
1 o2
Student 1: J ¥ dx Student 3; f e* dy
0 1
1 e 10
Student 2: e —j ™ dx Student 4: f "—ELX ay
1} 1 Z

Which of the following is correct?
(A)  Student 2 only.
(C)  Students 2 and 4 only.

(B)  Students 2 and 3 only.
(D) Students 1 and 4 only.



SECTION I

Question6 {9 Marks) Mark
a) Differentiate
l) esinx 1
fi} In (cosx) 1
ifi) sin~t+/x 2
b) Find the exact values of
i) cos™(— V’?g) 1
1) tan™* (2(:0555) 2
1 1
c) Evaluate [ 7= dx 2

Question7 (9 Marks) (Start a new page}
a) , , 3

% ﬂ

0 ' /2 T

The diagram shows portions of the graphs of
y = 2sinx and y = sin2x

Caleulate the area of the region bounded by the arc OPA, the arc OQB and the interval AB.



Mark

. .oo.d
b} i) Find ™ (x Inx) 2
if) Hence prove fez LMY gx = 1+1n 2 2
P €  xinx -

c) i} Write cos2x in terms of sinx _ 1
i} Hence or otherwise find ' 1

. 1—cos2x

lim T e—

x—0 X

Question 8 (10 Marks} (Start a new page) -

a) if v = a. 10%* make x the subject 2
b) Find the general solution of sinx = —; 2
c) The gradient function of a curve is given by g = ;% If the curve passes
through the point (0, 1), find the equation of the curve. 2
d} i) Express sin x cos? x in terms of sin 2x 1
if) Hence find [ sin? x.cos? x dx 3

Question 9 (9 Marks) (Start a new page)

a) i) Sketch g(x) = (x — 2)% — 3 showing and labelling the vertex and

v intercept. 1
ii) What is the largest domain containing x = 0 for which g(x) has an

inverse? 1
i) Find the inverse function g~*(x) and sketch it on your diagram showing

where it cuts the x axis. 2

Label your curve clearly



Question 10
a) i)

if)

b) i)

Question 11

b) i}

Mark

Differentiate y = cos™'x +sin™1x
Hence sketch y = cos ™t x +sin"* x

(Label both axes and show a suitable scale)

Find [ sec®x. tanx dx by using the substitution u = tanx or otherwise.

{8 Marks) (Start a new page)
Sketchy =1 ~ % (do not use calculus) and indicate on your sketch any

asymptotes and where the curve cuts the x axis.

The region bounded by the curve and the x axis from x = 1 tox =2
is rotated around the x axis

Show the volume generated is 7 (3-4 In2) units

Find the co-ordinates of the stationary pointion the graph of y =
and prove it is neither a maximum nor a minimum.

x2+1

x
Sketch y = ;ZE"E showing the stationary point and where the curve

“cuts the y axis and any asymptotes.

{10 Marks) (Start a new page)

1 4
Prove —————
x=2 x+2 x2-4

Hence flnd in exact form

Iftan™' x =t and tan~t y = B prove that

x+y]

tan"*x +tan™ly =tan! [
Txy.

Hence evaluate tan‘l(%) + tan_l(g)

Mark



)

if)

d .
Prove that — (x* tan~!x) may be written as

1

2x tan " tx+1-

X241

Hence find ffx tan~' x dx in exact form
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