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GENERAL INSTRUCTIONS

SECTION | (10 MARKS)

e Reading time — 5 minutes

e Working time - 1.5 hours

e Write using black or blue pen

e Board-approved calculators may be
used

e Atable of standard integrals is
provided

e Show all necessary working in
Section Il

WEIGHTING

Answers to be recorded on the
multiple choice answer sheet
provided

Clearly label your answer sheet with
your student number and class
teacher’s name

Allow about 15 minutes for this
section

SECTION Il (60 MARKS)

30%

TOTAL MARKS

70

Questions 11- 14

Answers to be recorded in the
answer booklets provided

Each question must be completed in
a new answer booklet.

Label each answer booklet with
your student number, class
teacher’s name and the question
number attempted. Clearly indicate
the booklet order if more than one
booklet is used for a question. Eg)
Book 1 of 2 and 2 of 2.



SECTION |

QUESTION 1

Find the Cartesian equation of the following parametric equations x+5¢f =3 and #y =1

(A) y:-%(x-3)

5

DI e

() y:%(B- x)

5
(x-3)

(D) y=

QUESTION 2

Point E divides the interval joining C(4,0) and D(6,1) externally in the ratio 2:5. Find the
coordinates of Point E.

(A) T

(B) —, - —=

QUESTION 3

\/§tanq:1 where - 37'0 £ q£§ _ldentify the correct solution.

(A) _p

q-E-np wheren=1andn=0
B
(®) q=%+n,0 wheren=1andn=0
C
() q=%-n,0 wheren=1
(D) _p

q=—+np wheren=0



QUESTION 4

State the range of y=-2tan ' 4x

(A) -1<y<1
P 1Y
B -Ecy<t
(B) 4 y 4
€  -p<y<p

(D) All real y

QUESTION 5

Determine the angle between the lines 5x- 6y+1=0 and 8x+5y- 3=0 to the nearest

degree

(A)  46°
(B)  82°
()  18°
(D)  66°

QUESTION 6

If 1, -1, A are non-zero roots of the equation x3- Ax?- x+3= 0, then the value of Ais

(A) 3
() 0
© 1



QUESTION 7

Differentiate y = x?+5x by first principles

(A)

(B)

. (x+h)2 +5(x+h)- x?+5x
i

i (xA) +5h- °

h—

(x+h)" +5h- x?

lim

h—0

lim (x+h)2 +5(x+h)- x? +5x

h—0 h

QUESTION 8

x0
The period of the function COS?%—: is:
e

2
4p
2p

QUESTION 9

Use the table of ‘Standard Integrals’ to find ()ec 3x tan 3x dx

(A)

(B)

(€)

(D)

3sec3x+C

sec3x+C

3seclx+C
3

1se03x+C
3



QUESTION 10

1

Ozila’x . Choose the best answer

ex+
(A) No solution

(B) Solve using reverse chain rule

(C) The solution is € In (ezx +1)

(D) The solution is iz |n(ezx +1)
e

END OF MULTIPLE CHOICE SECTION




b) S

d)

e)

f)

SECTION 11

QUESTION 11 (START A NEW ANSWER

BOOKLET) 15 MARKS

Evaluate sin™* 0.6 correct to three significant figures

1 1g 5x+3
dx

True or false: (x - 2) is a factor of 3x° +2x° - 11x +10

Give reasons for your answer.

Find —x Ztan’ 1?)(

sin3x

Evaluate ||m

x—0
Find

1
i Oitan xsec? xdx using u=tanx

o
w

1- 4x° =

<~ . .,80
sin’ c—+d
iii (93] 85!3 x

1 mark

2 marks

2 marks

2 marks

1 mark

2 marks

2 marks

3 marks



QUESTION 12 (START A NEW ANSWER BOOKLET) 15

MARKS

a) If y:%where >0 between x =33 and x=3
3(9+x7)

Find the area of the region bounded by the curve y = , the x-axis and

1
3(9+x2)
between x:3\/§ and x=3

* 4
b) Find ilnez 1
dx ¢

¢ f(x)=tan"x

i.  Sketch f(x) ona Cartesian plane

ii. Hence, or otherwise, sketch

) on a new Cartesian plane
X

jii. Based on your sketch, would an inverse function exist for f( )
X

Give reasons for your answer

d)

i. Sketch y =3sin"" x on a Cartesian plane

1
ii.  Onyour sketch, shade the region that satisfies d3sin'lx) dx
0

1
iii.  Hence evaluate the exact value of d3sin'1x) dx
0

3 marks

3 marks

2 marks

1 mark

1 mark

2 marks

1 mark

2 marks



QUESTION 13 (START A NEW ANSWER BOOKLET) 15 MARKS

a) y=cos'x+1

3 marks
. . 1
Find the equation of the tangent at x =- E
b) Given 2(2%)- 5(2)£-2
i Solve 2(2%)- 5(27)+2=0 2 marks
i, Show that % £27£2 1 mark
iii. Hence solve for the values of X 1 mark
c)
i L 29+ L s 20=R 29- b
- ﬁcos q ﬁsm g =Rcos(2qg- b) 2 marks
Find the values of R and b if R>0and p<b <§
i h-|1z+1z—f££
ii. Hence, or otherwise, solve - ﬁcos q \/ESIn q or-prgrp 2 marks
d)
. : . . 1
i.  Write an expression for u given x = Etan u 1 mark
12
ii. Show that @ = —(1+ tan u) 1 mark
du
. - _12
iii. Hence using the substitution x = Etanu, show that 2 marks

.3 1, 138x0
O e b=t g
144 + 2552 €125



QUESTION 14 (START A NEW ANSWER BOOKLET) 15 MARKS

a) The points P(2ap,ap®) and O(2aq, aq’) lie on the parabola x° =4ay

Show that the equation of the normal to the parabola at P is 2 marks

x+py- 2ap- ap’=0
The equation of the normal at Qis x +qy- 2aq- aq® =0

Hence show that the coordinates of R are

(- apa(p+4q).a(p® + pg+4° +2)) 3 marks

Where R is the intersection of the normals at P and Q.

If pq =-1, find the equation of the locus R in terms of ¢ and x 2 marks

b) O;and O;aret'  'cle centres of the small and large circle respectively.

DIAGRAM NOT TO SCALE

COPY THE DIAGRAM
INTO YOUR ANSWER BOOKLET

Dra sfromO,toY 2 marks
State .ne size of DXYO,

Give a reason for your answer

Show that XY =YZ 3 marks

Hence find the angle q if DXWZ =73 3 marks



STANDARD INTEGRALS

1

x" dx =— "' pz-1; x#0,ifn<0
n+1

(1

—dx =lnx, x>0

x

[ 1

e™ dx =—e™, az0
a

-

cosaxdx =Esinax, az0

i 1

sinax dx =—Ec05ax, az0

-

2 1
sec” ax dx =Etanax, az0

-
secax tanaxdx = Es-::-:ax, az0

I dx =%tan_1£, az0

.1 X
=sin —, a=>0, —a<x<a
a

~

=ln(.x.‘+4oq,|')¢r2—a2 ), x>a=0

~

1
4
[x2 — g2
v _ [ 2 2)
mdx ln(x+ X" +a

NOTE : lnx=lcng£x, x=0



