
Section I 

10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 

Use the multiple-choice answer sheet for Questions 1-10. 

Which of the following is the angle between the vectors a =and b= 

A. 10° -3 la lallbj6a 
B. 63 
C. 140° 

D. 1170 

pi 
Which of the following is equal to cos? 

A. sin' - cos 

B. 2cos+1 

C. 1-2 cos 0 

sin 
D tan 6 

(25 }/>:} 
The polynomial P(x) = x' - x* -5x -3 has a double root at x = a 

What is the value of a? 

-3o +Z 45 A 

B. -1 

B:12a C 

D 

L-l-i)na 
SY 



Which of the following is equivalent to fsin rcos x dr ? 

A. -cos 2r+c sinr dorn 
B cos 2x+c 

C. cos 2r +c 
4 

D. cos 2x+c 

What is the domain of y = 3eos" (2x+1) ? 

Domain |-1.0 

Domain(-1,0) 

C. Domain -0 

DDomain 

777 S 
In a Mathematics class a teacher can award one ot 4 grades A. B. C or D to each student. 
What is the minimum number ot students required so that at least 8 students are guaranteed 
to receive the same grade? 

A. 28 

B. 29 

C. 32 

D. 33 

Which of the following is the range of the function r=-

B 

C. (0. 1 
D 0. 1 



A curve has an asymptote at r= Which of the following could be the equation of the 

curve? 

A. y= sec| x-

B. y = secx+ 

C. y= cotx-

D. y= cosec 

Which of the following is the primitive of . 
V9-x 

A.sine 
4 

B. sin 3x +c 3 

C4 sin 3x+c 

4sin+e 

Which of the following best represents the differential equation shown in the slope 
field? 

10 

dy_X A. 

dx 3 -2 2 I3 
dy y 
dx 

4 



Section I 

60 marks uld be the equation of the 
Attempt Questions 11-14 
Allow about I hour and 45 minutes for this section 

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. 

For questions in Section I1, your responses should include relevant mathematical reasoning 
and/or calculations. 

Question 11 (15 marks) Use a SEPARATE writing booklet. 

-1 2x-5 (a) Solve 

(b) Find the derivative of cos"| 

m+1 
and (c) For what values of m are the two distinct vectors 

2m +6) 
perpendicular? 

(d) Find cos 4x dr. 

shown in the slope (e) Evaluate cos x sin rdx. 

(f) For what values of m is the polynomial x - (m +2)x + 2(m +2) positive 
for all values of x? 

T T 2 3 
(g) Consider the expansion (2x- p). The coefficient of x°is -344 064. 

Find the value of p. 

End of Question 11 

- 5 



Question 12 (15 marks) Use a SEPARATE writing booklet. 

2 dx 
(a) Find25+4x 

3 (b) Given that sin0= ands0sT determine the exact value of tan 20. 

1 (c) Find the derivative of xlog, x-x. 

(ii) Hence evaluate log, x d. Leave your answer in exact form. 

(d) A mixed volleyball team of eight players is selected from ten males and nine 
females. In how many ways can this be done if the team must have at least 
2 female players? 

(e) The vectors =and y are parallel. Find the value of a. 
a 

3 ( The polynomial P(x) = (x- p)+q is zero at x=l and when divided by x the 
remainder is -7. Find the possible values of p . 

End of Question 12 

- 6 



Question 13 (15 marks) Use a SEPARATE writing booklet 

4 (a) Evaluate r3-r drusing the substitution u = 3-x. 

2 () Express v3 cosx+ sin r in the form Rcos(x-a) where R> 0 and a is acute. (b) 

(i) Hence solve v3 cos r+ sin r = 1 for 0sxs27 

(c) Use the process of Mathematical induction to prove 

2x11+ 5x2!+10 x3!+.. + (n +1)n! = n(n +1)! for all positive integers n. 

A (d) A population of mice in a meadow after years satisfies the logistic 

3P 
(2500- P). where the initial population of 

2500 
d 

differential equation 
dt 

mice is 500. 

2500 1 .solve the differential equation to find the Given P 2500- P P(2500- P) 

population P of the mice at time t. Express your answer in the form 

4 
Where A, B and k are integers. 

End of Question 13 

1 



Question 14 (15 marks) Use a SEPARATE writing booklet 

Solve the diferential equation (r +1) 6xy where x=I and y= 2 giving 
x 3 (a) 

your answer as y in terms of x 

(b) Given that y = e" +e", determine the values of constants a and b that satisfy 
the following ditferential equation +a +by = Se +e2 dx 

(c) In the triangle ABC. AB = AC = a cm. The angle BAC is increasing at the rate of 
2 radians/min. Let ZBAC = 6 radians and BC = x cm. 

NOT TO 
a cm acm SCALE 

X cm 

Show thatA-Rcortb, a2-2o ) 

asin 
2-2 cos 

dx (i) Show that 
de 

2 
(iii) Determine, in terms of a, the rate with respect to time at which BC is 

increasing when 6= radians. 

(d) Let f(x) = ym -3x for x<. The graph of y = f(x) is shown. 

m 

The area enclosed by the graph y = f(x), the x-axis and the y-axis is rotated about 
50007 the y axis. Find the value of m such that the voiume of the solid formed is 

27 cubic units. 
End of Paper 

8 



Question 14 (15 marks) Use a SEPARATE writing bookiet. 

Solve the differential equation (r +1) = 6xy where x = 1 and y = 2 giving dx 
(a) 

your answer as j' in terms of x. 

(b) Given that y =e" +e", determine the values of constants a and b that satisfy 
the following differential equation ta+by = Se* +e? 

(c) In the triangle ABC, AB = AC = a cm. The angle BAC is increasing at the rate of 2 radians/min. Let ZBAC = 0 radians and BC = x cm. 

NOT TO 
a cm Cm SCALE 

B cm 

Show that A2-RCos. 
a 2-2co 

i) 

asine (ii) Show that 
de y2-2 cos 

(iii) Determine, in terms of a, the rate with respect to time at which BC is 
increasing when 6= radians. 

(d) Let f(x) = Vm-3x for x<. The graph of y= f(x) is shown. 

3 

The area enclosed by the graph y = f(x), the x-axis and the y-axis is rotated about 

50007 the y axis. Find the value of m such that the volume of the solid formed is 
27 cubic units. 

End of Paper 

8 


















