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Instructions
Answer all questions in the spaces provided.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

A decimal approximation will not be accepted if an exact answer is required to a question.

Question 1

Given that z =2 + 3i is a solution of the equation z3 - 6z2 +21z-26=0,

a. write down another complex solution of the equation.

1 mark
b. Hence find a quadratic factor of the left-hand side of the equation.
2 marks
c. Find the third solution.
1 mark

Question 2

— — —
A, B and C are three points on a plane such that OA =p, OB=3q-p and OC=9q-5p.

a. Show that A, B and C are collinear.

Total 4 marks

3 marks
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b. State the ratio AB : BC.

1 mark
Total 4 marks

Question 3

Prove that cos2(2x) - sinz(x) = cosz(x)(Zcos(x) - ﬁ)(Z cos(x) + ﬁ).

4 marks

Question 4

If f(x) = arctan(2x), find f”(x).

3 marks
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Question 5

A casserole is removed from the oven and placed on a bench in the kitchen. The casserole’s rate of cooling is
proportional to the difference between its temperature and the temperature of its surroundings. When
removed from the oven, the casserole is at a temperature of 80°C, and it cools to 65°C in 10 minutes. If the
temperature of the kitchen is kept at a constant 20°C, find the exact time for the casserole to cool to 50°C.

5 marks

Question 6 |
2
) . 1
Find the exact value of k if | ———dx=km.
I 1 N1 = 4x2

4

4 marks
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SPECIALIST MATHEMATICS FORMULAS

Mensuration

area of a trapezium:

curved surface area of a cylinder:

volume of a cylinder:

volume of a cone:
volume of a pyramid:
volume of a sphere:
area of a triangle:

sine rule:

cosine rule:
Coordinate geometry

ellipse:

hyperbola:

1
5‘(61 +b)h

2nrh
arih
%nrzh
1
gAh
4

2
3

1 .
Ebcsm(A)

a __b __ ¢
sin(A) sin(B) sin(C)

c2=a?+b?-2abcos(C)

@-h?, -k _

a? b?
(—hP? -k _,
a2 p2

Circular (trigonometric) functions

cos?(x) + sin?2(x) =1

1 + tan?(x) = sec?(x)

sin(x + y) = sin(x)cos(y) + cos(x)sin(y)

cos(x +y) = cos(x)cos(y)— sin(x)sin(y)

tan(x) + tan(y)

cot2(x) + 1 = cosec?(x)

sin(x —y) = sin(x)cos(y) — cos(x)sin(y)
cos(x—y) = cos(x)cos(y) + sin(x)sin(y)

tan(x) — tan(y)

2tan(x)
1 — tan?(x)

tan(x +y) = tan(x —y) =
M+ ) = ) an(y) an(x=y)
c0s(2x) = cos?(x) — sin?(x) =2cos2(x) — 1 =1 —2sin?(x)
sin(2x) = 2sin(x)cos(x) tan(2x) =
function sin”' cos ' tan”'
domain [-1,1] [-1,1] R

a T a T
we | [33) | em | (33

Algebra (Complex numbers)

z=x+yi=r(cos(0) +isin(0)) = rcis(0)

lzl = Jx2+y2 =7

212, = 1rycis(6, +6,)

—-T<Arg(z)<nm

2, n

z"=r"cis(nf) (de Moivre’s theorem)

1 + tan(x)tan(y)

TEVSMUB4EX1_FS_06.FM

Copyright © 2006 Neap



VCE Specialist Mathematics Units 3 & 4 Trial Examination 1 Formula Sheet

Calculus
d

—()C”) =nxn-1

dx

d

_(eax) =qex

b

d _1
a(loge(x)) =

d, .. _
—(sin(ax)) = acos(ax)
dx

d _ .
—(cos(ax)) =—asin(ax)
dx

4 (tan(ax)) = asec® (ax)
dx

d, . -1 _ 1
R
d -1 -1
fateos () ==
d -1 _ 1
r N e

product rule:

quotient rule:

chain rule:

Euler’s method:

acceleration:

constant (uniform) acceleration:

x"dx =

1
xX"lte, n#-1
n+1

1
e dx =-e"+c
a

ldx =log.(x) + ¢, forx>0
X

sin(ax)dx = 1 cos(ax) +c
a

cos(ax)dx = cllsin(ax) +c

sec?(ax)dx = étan(ax) +c

¥ 1
J Ja?-x2
" -1

o /\/az—xz

" a S x
> 2dx=tan (;J+c
a’+x

dx:sinfl(f) +c, a>0

dx = cos_l(ﬁ +c, a>0

d ey o gy,
E(uv)_udx+vdx

du
(V)
dx

v——u@
_ dx dx
dy _ dydu

)
dx  dudx

If?:f(x)’ Xop=4da and (yO:b), then xn+l:xn+h and yn+1:yn+hf(xn)
X

_d’x_dv _ dv_d(l 2)
a=—==—=yp—=_
d? dt dx dx\2

1
s=ut+=at? vZi=u?+2as

2

v=u+at
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Vectors in two and three dimensions
r=xi+yj+zk

= /=

L. I, =717,08(0) =X, +y,y, + 2,2,
codr_dx, dy. dz

CaTat T al” dtlS
Mechanics

momentum: p=my
equation of motion: R =ma
sliding friction: F<uN

END OF FORMULA SHEET
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Question 7

Solve the differential equation Z—y - sin(x)cosz(x) =0 given that y(0) = —g.
X

4 marks

Question 8

A lift of mass 420 kg, containing a passenger of mass 80 kg, is descending with an acceleration of 1.8 m/s?.

a. Draw a diagram showing the forces acting on the lift.

1 mark
b. Find the tension in the lift cable.

1 mark
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c. Draw a diagram showing the forces acting on the passenger.

1 mark

d. Find the force exerted by the floor of the lift on the passenger.

1 mark
Total 4 marks

Question 9

1
2
X +bx+c

Consider the function with the rule y = where b and c are real valued constants.

a. Sketch the graph when b =0 and ¢ =1 on the axes below, labelling any axis intercepts, stationary
points and asymptotes.

1 mark
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b. What is the relationship between b and c so that the graph will have no vertical asymptotes?

1 mark

Part of the graph of the function f, with rule f(x)= 2; is shown below. The function has a turning
X" +bx+c

point when x = -3 and a vertical asymptote with equation x = 0.

c. Find f’(x) and use it to show that b = 6.

2 marks
d. Find the value of c.

1 mark
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e. Hence find the exact area of the region enclosed by the graph of f, the x-axis and the lines x = -2 and

x=-1.

3 marks
Total 8 marks

END OF QUESTION AND ANSWER BOOKLET
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