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PART I

|Part I consists of 30 questions. Answer all questions in Part [.

Question 1

The asymptotes of the graph of the function with rule y = where @ is a constant, are

ax2 + X

given by

A. x=a

B. x=0, y=0
1

C. x=—,x=0
a

D. x=a, y=0

1

E. x=—, x=0, y=0
a

Question 2

1 V4 .
If cotx = 5T < x £0 then the exact value of cosx is

0w
|
ﬁﬁlwlﬁ

1
D. ——
J5
E
5
Question 3
If y =Tan ' (2x)+ cot(2x) then % is equal to
X
A 2 - se(:2(2x)
2+x”  tan”(2x)
B _ 2 _ 2sec’(2x)
" 1+4x7  tan’(2x)
C. 2 >+ 21
4+x° tan”(2x)
o 4 sec’ (2x)
" 1+2x%  tan(2x)
E. 4 1

2+x* tan?(2x)
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Question 4

If y =sec(2x) then d

>

=2 Aaw

2

o~ is equal to
X
2sin(2x)

cos’ (2x)
4(1-2sin*(2x))
4cos(2x) + 8sin(2x) tan(2x)
4sec(2x) + 8sec(2x) tan’ (2x)
8sec(2x)cos(2x) —4sin(2x) tan(2x)

Question 5

Which three points shown on the Argand diagram below could represent the 3 cube roots of a
complex number?

A,Band C

F,Hand L

. E,Tand M

. K.GandJ

D,GandJ
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Question 6

.2
If z= 2c1s(Tﬂ) then 2z’ would equal

A. 7cis(5—7z)
3
B. IOCiS(S?ﬂ)

C. 10cis(107ﬂ)

D. 32cis(107ﬂ)

E. 32cis(3zTﬂ)

Question 7

If z—5i is a factor of P(z)where P(z) =z’ —5iz> —4z +20i then which one of the following
is not correct?

A. z+5iis a factor of P(z)

Si is a solution to the equation P(z) =0
P(5i)=0

P(z) has 2 real roots

P(z) has 3 roots

SR

Question 8

The angle between the vectors i—2 j+ 5k and 3i+ 4 j— k ,to the nearest minute, is

A. 1°12'
1° 34
1° 56
90°
110° 59'

SR

Question 9

Ifv =i, v =i-2j, v =-2jandv =-2i+4 then the two linearly dependent vectors are
~1 ~ ~2 o~ L ~3 ~ ~4 ~

A. v andv
~1 ~2
B. v andv
~1 ~3
C. v andv
~1 ~4
D. v andv
E

~2 ~3

. v andv
~2 ~4
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Question 10

If v=i-2j+4kandu =3i+ j— 2k then the vector resolute of v perpendicular to u is

A. é(27i—5j+10k)
B. (=2 j+4K)
IV VR
C. %(10i+j—2k)
D. %(5i—3j+6k)

E. -2i+5j+7k

Question 11
t—4

The position of a particle at time ¢ is given by »(¢) = i+t Jj, t=20

Which one of the following graphs shows the path of the particle?

A.

K B. K

» X >
-4/3 *

C. y D. y

A A

2 \ \

E %

1

3 > x
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Question 12

The graph of the function f'(x) is shown.

The graph of f(x) would have

A. 4 points of discontinuity

B. 2 points of discontinuity

L

y='t)

C. 1 point of inflection
D. 2 points of inflection

E. 2 stationary points

Question 13

For a function £, it is known that /"(2) = 0.

~c>/
v
o=

From this, we know that on the graph of y = f'(x), at the point where x = 2, we could not have

A. apoint of inflection

B. a stationary point of inflection

C. a minimum turning point and a point of inflection
D. a point of discontinuity

E. a stationary point

Question 14

An antiderivative of 5x4/1—2x? would be

-8

154/1—-2x2

3
—8(1-2x7)2
15

A.

3

—5(1-2x%)?2
6

5x° 5 2

(1-2x%)2

3 ( )
5x?

44/1-2x7

© THE HEFFERNAN GROUP 2000

Specialist Maths Trial Exam 1



Question 15

J'2x1 1 —% dx is equal to

2x? x>
A. 1-9)2 +¢
3 ( 2)
2x? x>
B. — 1-9)2 +¢
3 ( 2)

8 x> 8 x>
C. - (1-9)?2-—=1-9)2+
s 5= e
8 x> 8 x>
D. - (1-9?+—-(1-9)%+c¢
3( 2) 5( 2)

-16 . x> 16 . x.-
E. —(1-2)24+—(1-2)2 4¢
3 ( 2) 5( 2)

Question 16

3

V4 —x?

dx is equal to

S C— 1

Question 17

+3)dx

5
The midpoint rule with 2 strips is used to approximate J( R
—-2x
3

That approximation correct to 1 decimal place would be

. 4.8
.50
.57
. 6.0
6.1

mO AR
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Question 18

»

v

RY/4

The graph of the function £ :[0,37] — R where f(x) = sin’ (g) is shown above.

The area between the graph of fand the x-axis is given by

3z
A. l{x — % sin(ﬁ)}

3 X 3z
E. | x + =sin(—
o)

0

Question 19
The function g : {%, S:I — R where g(x) = log,(2x) is rotated about the x-axis. The volume of

the solid of revolution formed is given by

5

A. [log,(2x)dx
0.5
2.3

B. j log, (2x)dx
0.5
5

C. [(log,(2x))*dx
0.5

D. 7 j (log, (2x))’ dx

E. -7 [(log, (2x))’ dx
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Question 20
2 dy . .
If y=log,(2¢t)and x =1 (¢ +1) then i in terms of 7, is given by
X

1
2
B. °(3t+2)
1
t*(3t+2)
D. log, (3t° +2¢)
t(t+1)—(3t* +2t)log, (2t)

E. :
t(t+1)
Question 21
. . . . dy e .
The solution to the differential equation — = -— wherey =0 when x=0is
dx 2-e™
2x
e 5
A, y= ——
YT Ty
1 1
B. y=—log, (e’)——
y =7 log.( ) 5
1 e 5
C. y=—Io ——
y=7log.(—)-7
1 2x
D. y= —Eloge(2—e )
E ——110 (2—62’“)+1
* y 2 ge 2
Question 22
The gradient of the normal to a curve at any point (x, y) is equal to twice the x coordinate at that
point.

The rule for this curve y = f'(x), satisfies the differential equation given by

A L1
dx 2x

. _ L
dx 2x

c Y _x
dx 2

D. ﬂ:2x
dx

E. i:er2
dx
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Question 23

The position, x, in metres, of a particle which is moving in a straight line relative to a fixed origin

. 1
at time ¢ seconds is given by x = Sin 'l( T3 j, t>0
1~ —3t

The particle is at rest for an instant when

A. t=0
1
B. t=—
3
c.i=2
3
D. t=1
3
Lt==
2
Question 24

A particle moves in a straight line relative to a fixed origin such that its acceleration @ (m/ sz) is

given by @ = 3x* —x* where x represents the displacement of the particle at time ¢ seconds, ¢ > 0
Given that the particle started at rest from the origin, the velocity of the particle when x = 1 could
be

e
»—lkhll\);—n
i

10
3
Question 25
The inverse function of the function f :[-5,5] — R where f(x) = Cos™ (gj

is given by

A. f7:[0, 71— Rwhere f'(x)= 5COS[§]
B. f':[0, 7] - R where f'(x)=5Cosx

C. /' :[-7, 7] = R where f'(x)= 5Cos[§j
D. f:[-5, 5]— Rwhere f'(x)= Cos(%}

E. f':[-5, 5] Rwhere f'(x)=5Cosx
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Question 26

A particle moves with velocity v metres per second where v(t) = —> + 2t +8, ¢ €[0,5]
The velocity time graph for this particle is shown below.

A

-7

The distance covered by this particle for # € [0, 5] is given by
5

A. —J‘(—t2 +2t +8)dt

0

5
B. [(~£*+2t+8)dt
0

9
C. _[(—tz +2t +8)dt
=7

4 5

D. [(~* +2t+8)dt - (1" +2t+B)at
0 4
4

5
E. j(—ﬁ +2t+8)dt—j(—t2 +2t +8)dt
4

0
Question 27

A force of 3i—7 j and a second force of -i+5; act on a body of mass 2 kg.

The acceleration of the body in m/s* is

A 2
2.2
42

i~ j

St

i+j
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Question 28

A boy of mass 15 kg slides down a smooth straight slide which is inclined at an angle of 30° to the
horizontal. The acceleration due to gravity is g m/s* where g =9.8.
The normal force, in newtons, of the slide acting on the boy is given by

A. 0
B. =

3

g
2
\/_
2
D. 15g
1543
E. ——
5 g
Question 29

A mass M of 5 kg hangs at the end of a taut string which is attached to a ceiling. A force of 20
newtons acts horizontally on M causing the string to move away to be on an angle of @ from the
vertical. If the tension in the string is T and the acceleration due to gravity is

gm/s” where g = 9.8, then the resultant force acting on M is given by

A R=-20i+(T-5) |

B. @:—20£+(T—5g;j 0 l

C. {E =(Tcos9—20)£'+N(Tsin0—5)j :

D. 13:(Tcos9—20)5+(Tsin9—5g3j : j

E. IS=(Tsin9—20)i+(Tcos0—5g);' | .
B - |

L.

A mass of 5 kg sits at rest on a rough plane which is inclined at an angle of 45° to the horizontal

M
Question 30

and has a coefficient of friction of \/5 . The acceleration due to gravity is gm/s> where g =9.8.

The mass is not on the point of slipping down the plane.
How many more newton would the frictional force need to be in order for the mass to be on the
point of slipping?

A. 5g

B. 5v2g
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PART II

| Part II consists of 6 questions. Answer all questions in Part II.

Question 1

25—x

The graph below shows the graph of f(x) =+/25—x* and g(x) =

> 1)

gx)

\4
=

Find the shaded area using appropriate technology and express your answer correct to 3 decimal
places.

3 marks
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Question 2

If ai is a solution to the equation z* — 6z° +14z° — 24z +40 = 0, find the real values of @ and
hence find all the solutions to the equation.

4 marks

Question 3
z
4
Use calculus to evaluate Jsin(2x) cos” xdx

0

3 marks
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Question 4

XYZ is aright angled triangle where XZ is the hypotenuse and M is the midpoint of XZ.
- - -
Let XM = MZ=aand YM =5

- -
a. Express XY and YZ in terms of a and b

b. Hence prove that M is equidistant from the 3 vertices of triangle XYZ.

4 marks

Question 5
A 10 kg weight sits on a table and is connected by a light string passing over a smooth pulley to a 2
kg weight. The coefficient of friction of the table is x , the normal force of the table on the 10 kg

weight is N, the tension in the string is T and the acceleration due to gravity has magnitude
g m/s* whereg=9.8

a. On the following diagram show the forces acting on each of the weights.

10 kg

2kg
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b. Given that the weights are on the point of moving, find the value of

3 marks
Question 6

roxT—x 2
Use calculus to find the value of a given that jz—zdx =2+ Eloge 2
s X —X—

3 marks
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PART 1

MULTIPLE-CHOICE ANSWER SHEET

STUDENT NAME ............ccccoocvvvviiiiiniainiiiiienincee

INSTRUCTIONS
Fill in the letter that corresponds to your choice. Example: : (A) @B (€) (D) (E]
The answer selected is B. Only one answer should be selected.

L O@ODDD® 1O®@ODOM 21.00® O ® ©
2 @O ODO® LODOD® 2@® O O &
3 0@O0O® BOAOGOODOD 20® 0 O @
P OO +LEODOD® UE®O DD E©
5 O@OO0OMm 50000 500 0 M E
b DOE®ODMD LE®ODD 26 EE O D @
T @OODO® NEACOODE 27.M® 0 M @
M@ ODD® BA®DODD 3 @O®OD T
9. D@ ODD® IE®ODD 290 ® OO @©
N EOAOOD® 20EOCOD®E 30.m® O M @
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