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SECTION 1 Multiple-choice questions

Instructions for Section 1

Answer all questions.

Choose the response that is correct for the question.

A correct answer scores 1, an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this exam are not drawn to scale.
Take the acceleration due to gravity to have magnitude g ms”, where g =9.8.

Question 1 Which one of the following graphs is NOT that of f(x)= 2; , where a #07?
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Question 2

(sec(x + y) - tan(x + y))(cos ec(x + y) + cot(x + y))(sec(x + y) + tan(x + y))(cos ec(x + y) - Cot(x + y)) is equal to

A. cos(x+ y)+ sin(x+ y)
B. cos(x+ y)—sin(x+ y)
cosz(x+ y)+ sinz(x+ y)

cos?(x+ y)—sin?(x+ y)

m o 0

cos*(x+ y)+sin*(x+ y)

Question 3 If f(x)= l%[ —tan"' x and ke R, then f'(x)=
A. tanx, where xe (0, 7[)
B. cotx, where xe (0,7)

C. tanx, where xe [O,%)

D. COt(k—ﬂ—xj , where xe ((k_l)”,(k+1)ﬂ'j
2 ) >

E. tan(%—xj, where xe [(k —21)75 ’ (k +1)7rj

2

Question 4 The domain and range of cos_l(tan(x + %D are respectively
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3x* —4x* —x—4

+ L when

uestion 5 =ax+b+
Q 6x> —12x+6 I-x (1-x)
A. a:l,bzl,czlanddzl
2 2
B. a=l,b=1,c=0andd=—1
2 3
C. a:l,bzl,c:landd:—l
3 2
1 1
D. a=—,b=——,c=0and d =1
3 2
E. a:l,bz—l,c=landd:—l
2 3
Question 6 If z=i COS[£—0j+isin(£+0j and O<0<£,Arg(1j is
2 2 2 z
A. %—9 B. §+9 C. 7-6 D. 7+6 E 6-zx

Question 7 1-2i is aroot of z° —(1—2i)z> +3z-3+6i=0.

A. There are two more roots and both are real.
There are two more roots and both are complex.
There are two more roots, one is real and the other is complex.

1+ 2i is another root.

m o 0%

—1+ 2i is another root.

Question 8 cis —7—7[ —Cis -
12 12

A. 2ci5(§j B. —2cis[%j C. —\/gcis(%j D. \/gcis[%j E. 2cis[5?7[j
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Question 9

Im (2) Region included
4 —— Border included
— = = Border not included

\ 4

7 N3

ST 0 " Re (2)

The shaded region in the complex plane C represents

A C\{Z;_L;SArg(z_i@)<o}

B O\[e-2E < argle-iv3)<o)

C. {z;osmg(z_iﬁ)m}u{Z;_zsmg(z_iﬁ)<_%”}
D, {Z;ogArg(z+i@)<x}u{Z;_ngrg(z+iﬁ)<_§}
E. {Z;omg(mﬁ)ﬁg}

Question 10 The area of the region bounded by the y-axis, the x-axis, y =27 and y=2cos'(2x) is

A 4 B. 3 C. 2 D. 1 E. 0O

e —1 62X+1iS
e +1 e™—1

er +1 er _1 er er e4x
A. lo B. lo C. lo D. log,|—— E. lo
ge(er_l ge 62x+1 ge er_l ge €2x+1 ge e4x_1

Question 11  An anti-derivative of
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2 2
Question 12 P(x, y) is a point on the ellipse % +y*=1,and x? + y =c. The maximum value of c is

A1 B. 6 C. > D. 4 E. 3
5 3 2
Question 13  An anti-derivative of %sin (2xW1-cosx is
A. 2 (1-cos x)l'5 + 2 (1-cos )c)z'5
3 5
B. 2 (1-cos )c)l'5 _2 (1-cos x)2'5
3 5
C. 2 (1-cos )c)z'5 _2 (1-cos )c)l'5
5 3
D. 4 (1-cos x)z'5 _4 (1-cos x)l'5
5 3
E. 4 (1-cos x)l'5 + 4 (1-cos x)z'5
3 5
Question 14 Given f(x)=tan"'(x), f(x)= f"(x) when x =
1 1
A, -1 B. —— C. 0 D. — E. 1
2 2
Question 15 Let % =tan”' (xz) and y =c when x=-1. When x=-2, the value of y is closest to
X
A, c+1.12 B. 1.12-¢ C. c¢—-1.12 D. 1.12c E. ﬁ
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Question 16 A solution of 25x—4(y — 2)? +25=0is
X

A. y:2+% (x=3)(x+1)
B, y=2_§ G=3)x+1)
C. y=2—% (x+3)(x-1)
D. y=2+% G+3)x+1)

E. y=2+% (x=3)(x—1)

Question17 G, b, ¢ and d are non-zero vectors independent of each other. If a + b is perpendicular to

+d,and b +7 is perpendicular d +a , then

A. b+d is perpendicular to ¢ —a
B. b-d is perpendicular to ¢ +a
C. b+d is perpendicular to ¢ +a
D. b-d is perpendicular to ¢ —a
E. d-b+7 is perpendicular to b-¢+d

Question 18 The acceleration of a particle is given by a = —2(x — 3)3 at displacement x from the origin O.
At x=3++/2, the speed is v =0. The minimum displacement x,_, from O and the maximum speed v, are

respectively

A 3-42.2 B. 3+4/2.2 C. —2.4 D. V2.2 E. 3.4
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Question 19  The position of a particle is given by 7 = (cost)i +(sinz)j + 4k at time 7. The closest distance of

the particle from the fixed position 7 = 237 - 27 is

A 42 B. 33 C. 5 D. 4

Question 20 A vector independent of 7 —27 and — J + 2k is

A T-2]+2k B. 2i-j-6k C. 30 -47-4k D. —i+j+2k

Question 21 A particle slides up an inclined plane, which makes a 30° angle with the horizontal. The forces
on the particle are its weight W =14.7 N and the reaction R =14.7 N of the plane on it. The magnitude of the

. . . 2.
particle’s acceleration in ms ™ is

A. 98 B. 4.9 C. 25 D. 12

E. 0.60

Question 22 A particle moves with constant acceleration @ ms™ in a straight line. Its velocity changes from
15.0 ms™ forward to 10.0 ms™ in the opposite direction after travelling 65.0 m. The value of |a| is

A. 396 B. 3.50 C. 296 D. 250

E. 0.96
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SECTION 2 Extended-answer questions

Instructions for Section 2

Answer all questions.

A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this exam are not drawn to scale.

Take the acceleration due to gravity to have magnitude g ms™, where g =9.8.

Question 1
. . A xP+x+1 , 1-x°
ai. Given f(x) =log, Foxrl show that f (x)= 2(x2 P x+1). 2 marks
2x+1 2x—1
aii. Given g(x)=tan™'| ==— +tan_l(—j, find ¢’(x). 2 marks
elo)=tan{ 2 an( 2221, a0
aiii. Hence show that @ = _ where y= f(x)+ 1 g(x). 1 mark
de  x'+x7+1° 243

b. Hence or otherwise find the exact area of the region bounded by A(x)= — 5 »theaxesand x=1.

x"+x +1
2 marks

c. Find the coordinates (round to 4 decimal places) of the inflection points of /(x)= 4;21 2 marks
X +x +

Total 9 marks
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1

V14 x? '

Question 2 Consider y =

a. Use the substitution x = tan & to show that I % = I secdd 6 1 mark
1+x
; . secO+tan @
bi. Show full working that Isec OX———dBf =log, |secO+tanb|+c. 2 marks
secO+tan @

b ii. Hence show that the area of the region bounded by y = , the axes and x=2+/2 is log, (3 +242 )

1
1+ x?

2 marks

c. The region referred to in part b ii. is rotated in the x-axis. Show that the volume of revolution of the solid is
wtan™ (2\/5) 1 mark

d. The same region is rotated in the y-axis. Find the exact volume of revolution of the solid. 2 marks
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. 1
is transformed to y = ——+1.

1
V14 x? V14 x?

e. The region bounded by y = % +1, the axes and x=2+/2 is rotated in the x-axis. Use the results
I+x

Now the function y =

obtained previously to find the exact volume of revolution of the solid. 2 marks

f. The region bounded by y = % +1, the axes and x=2+/2 is rotated in the y-axis. Find the exact
I+x

difference between the volume of revolution of this solid and that found in part d. 1 mark

Total 11 marks

Question 3 The velocity of a particle is given by v = (xe’t )7 —(5¢=1)7 , where x>0 is the x-coordinate of

the particle’s position at time 7 > 0. The position vector of the particle at 1 =0 is 7(0)=17 +2] + 3k . Time is
measured in seconds and distance in metres.

a Use Euler’s method and step size of 0.1 to find the first order approximation (2 decimal places) of the x-

coordinate of the particle’s position at time ¢ = 0.2 s.
3 marks
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t

The x-coordinate of the particle’s position at time ¢ >0 is x=¢"* .

bi. Find the position vector of the particle at time z. 2 marks
bii. Hence find the time (2 decimal places) when the particle is closest to the origin. 2 marks
¢. Find the speed (2 decimal places) of the particle at # =0.3s. 1 mark
d. Find the acceleration (2 decimal places) of the particle at # =0.3s. 2 marks

e. The velocity of a second particle is given by v = (loge (10 =1))i + (‘[an‘1 (107 — 1))} + il: . The position

Ji

vector of the particle at 7 =0 is 7(0)=27 + . Find the time when the second particle arrives at the plane that
the first particle moves in.
2 marks

Total 12 marks

2009 Specialist Mathematics Trial Exam 2 © Copyright itute.com 2009 Free download and print from www.itute.com 12



Question4 Let ze C.

ai. Given z*+22+1=(z2+h) —kz?, and h,ke R*, find the values of / and k.

aii. Hence find the roots of z* +z> +1=0.

b. Find the roots of z*—z*+1=0. Show working.

c¢. Accurately plot the roots of z° +z* +1=0.

1 mark

1 mark

2 marks

2 marks
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d. Write down the value of the product of the roots in part c. 1 mark

ei. Describe the subset of the complex plane represented by {z :|Im(z -2i )| < \/5|Z + 2i|}. 3 marks

eii. How many of the roots found in part ¢ belong to {z :|Im(z - 2i)| < \/§|z + 2i|}? Explain your answer by

means of a diagram and/or calculation. 3 marks

Total 13 marks
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Question 5 A 5-metre long uniform rope has a linear density of 0.50 kg per metre. It passes over a frictionless
pulley of negligible radius and mass. Let x metres be the length of the shorter side at time 7 seconds from the
time when both sides have the same length and are moving at 0.20 ms™.

A

|

X

|

v
a. Show that the acceleration of the rope is given by (1—0.4x)g ms ™. 2 marks
bi. Setup a differential equation involving the speed v ms™ of the rope and x. 1 mark
b ii. Find the speed (2 decimal places) of the rope when it starts to fall freely under gravity. 2 marks
b iii. Find the time taken (2 decimal places) for the rope to pass over the pulley completely. 2 marks

b iv. Find the magnitude of the change in momentum (2 decimal places) of the rope in the time interval found
in part b iii.
1 mark
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Now the same rope is used to pull from rest a 15-kg box on a horizontal floor. The coefficient of friction
between the floor and the box is 0.90. The force pulling the rope is 150 N. Assume that the rope does not
contribute to the friction between the floor and the box.

ci. Calculate the acceleration (2 decimal places) of the box. 2 marks

cii. Calculate the distance (2 decimal places) travelled by the box if the average speed over the distance is 1.0
-1
ms .
1 mark

d. Calculate the difference (2 decimal places) in tension between the two ends of the 5-m rope. 1 mark

e. If the pulling force is maintained and the box is at rest initially, what is the minimum additional mass to the
box that will prevent it from sliding along the same floor?
1 mark

Total 13 marks

End of Exam 2
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