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Instructions to students

This exam consists of 10 questions.

All questions should be answered in the spaces provided.

There is a total of 40 marks available.

The marks allocated to each of the questions are indicated throughout.

Students may not bring any notes or calculators into the exam.

Where more than one mark is allocated to a question, appropriate working must be shown.
An exact answer is required to a question unless otherwise specified.

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

Formula sheets can be found at the end of this exam.

This paper has been prepared independently of the Victorian Curriculum and Assessment
Authority to provide additional exam preparation for students. Although references have
been reproduced with permission of the Victorian Curriculum and Assessment Authority
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Assessment Authority.
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Question 1 (3 marks)

Prove by mathematical induction that the number 6" + 4 is divisible by 5, for all ne N.

Question 2 (3 marks)

=12
Find the solution to the differential equation @y = sin” () , given y(0) = z.
dx  cos(y) 6

Give your answer as an expression for y in terms of x.
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Question 3 (4 marks)

Wholegrain sourdough loaves of bread are baked for a large supermarket chain.
The weight of these loaves is normally distributed with a mean of 850 g and a standard
deviation of 10 g.

a. Find the probability that the total weight of four randomly selected loaves is less
than 3360 g. Use Pr(-2 < Z < 2) =0.95 and give your answer correct to three

decimal places. 2 marks

b. The loaves are placed on trays which hold 16 loaves.
Find the probability that the mean weight of a loaf on a randomly selected tray
is more than 855 g. Give your answer correct to three decimal places. 2 marks
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Question 4 (3 marks)

Find the gradient of the curve xsec(2y)+ log, (x) +E y:=2 +% at the point (1, %j .
VA

a—2a\/g
b

Express your answer in the form , Where a,be N.

© THE HEFFERNAN GROUP 2023 Specialist Maths 3 & 4 Trial Exam 1



Question 5 (4 marks)

=\ 6
Let z = (1+—I)4
(v3-1)
a. Write z in the form a + bi, where a and b are real constants. 3 marks
b. Let z"=d,where neZ andd eR.

Find all possible values of n. 1 mark
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Question 6 (5 marks)

A particle moves so that its velocity at time t is given by

v(t) = 2in(4t)i + 4cos(4t) for 0<t s%.
. 1. .. . .
a. Given that r(0) = —El , find the position vector r(t) of the particle. 2 marks
b. Show that the Cartesian equation of the path followed by the particle is given by
4% +y? =1. 1 mark
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C. Sketch the path followed by the particle on the set of axes below. Indicate the
particle’s starting point and label any axis intercepts with their coordinates. 2 marks

[
»
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Question 7 (5 marks)

2

Find the surface area obtained by rotating the curve y =

, 0 < x <3, about the y-
axis.

. 2
Express your answer in the form —”(b«/g—l) , Where a,be N .
a
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Question 8 (3 marks)

Find the value of 1 € R, such that the vectors a =2i — j+3k, b=3i +3j-2k and

c=-2i+Aj+k are linearly dependent.
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10

Question 9 (5 marks)

a. Find the coordinates of the point of intersection of the lines

r,(s)=i+3j-3k+s(2i+2j—k)

(1) =3i+ j- 21k +1(i +3j+8k) 3 marks
b. Find the shortest distance from the point of intersection found in part a. to
the plane IT with equation 2x+y+2z=4. 2 marks
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Question 10 (5 marks)

1
. . 1 1
a. Evaluate J'xezxdx. Give your answer in the form aez +E whereaeZ . 2 marks
0
1
5x -3 . . b
b. Evaluate Ix—zdx. Give your answer in the form &—Ioge(b),
5 (X+D(x" +3) c
where b,ce Z 3 marks
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Mensuration Calculus Calculus - continued

area of a 2 . volume of 4 d 1 d dv du
circle segment | 5 (@ =Sin(®)) | 3 sphere 3™ —(xn) - "t andx = " ienz product rule — (W) =Uu—+V—
dx n+1 dx dx dx
volume of 2 area of 1 . d
a cylinder nrh a triangle Ebcsm(A) —(eax) = ae™ Ieaxdx = leax +cC - vd—u -u ﬂ
dx a quotient rule d(uj _dx T dx
dx { v 2
volume of 1, . | a b ¢ d 1 1 X v
acone g”r h sine rule sin(A)  sin(B) sin(C) &(|Oge (X)) = « 5 9% = loge X[+ ¢ dy dy du
chain rule LA
1 ., d 1 dx  du dx
volume of . = - —(sin(ax) ) = acos(ax Isin ax)dx = —=cos(ax) + ¢
o 1ah cosinerule | ¢ =a +b” —2abcos(C) p ( ( )) (ax) (ax) 5 c0s (ax) integration by dv du
a pyrami X u—dx=uv— | v—_dx
3 parts dx dx
d 1
—( cos(ax) ) = —asin(ax cos(ax)dx = =sin(ax) + ¢
Algebra, number and structure (complex numbers) dx( ( )) (@9 .[ (@) a Sin(@) dy
If i f(x,y),x, =aandy, =b
= iy = isi = rci 2,2 d Euler’s
z = X +1y = r(cos(8) + isin(8)) = rcis(6) lz|=4x"+y" =r —(tan(ax)) ~ asec? (ax) J.secz(ax) iy = %tan (@) + ¢ Fuler s thenx_, =%, +hand
dX n+. n
—n<Arg(z)<n 2,2, = Gr,Cis(0; +0,) d ) ) 1 Yo = Yo TR (X0 Y,)
d—(cot(ax)) = —acosec” (ax) Icosec (ax)dx = —gcot(ax) +C
X
L n cis(0 — 0 de Moivre’s 2" = r"cis(ne) arc length
A 0, -6;) theorem d 1 parametric
2 2 d—(sec(ax)) = asec (ax) tan (ax) sec (ax) tan (ax)dx = 5sec(ax) +c
X
surface area
Data analysis, probability and statistics d 1 Cartesian
ysIS, p y o (cosec (ax)) = —acosec (ax) cot(ax) IcoseC(ax)cot(ax)dx =2 cosec(ax) + ¢ about x-axis
X
E@X, #b) = aB () +b d a 1 surface area
] -1 x
E@X, +a X +..+a X ) —(sm (aX)):i J.idx:sm (j“ﬁ a>0 Cartesian
1 272 n"'n dx 1— (ax)z \/ﬁ a about y-axis
for independent =a E(X1)+a,E(X2)+..+a E(Xp)
random variables d (cos'l(ax)) _ J. g cos™ ( Xj +c,a>0 surface area
2 — = ———dx= — ) u
Xy0 Xy X, Var(aX; +b) =a"Var(X,) dx J1- (@x)® Ja? _ 32 a parametric
about x-axis
Var(alxl+a2X2+...+aan) d ( B ]
—(tan (ax))=7 J.idx=tan — |+cC
2 2 2 2 2 2
= a
a Var(X1)+a2 Var(X2)+...+an Var(Xn) dx 1+ (ax) a” +x surface area
for independent _ parametric
identically distributed By + X, +oet X ) =1 J.(ax +b)"dx = (ax + b)n+l +c,n=-1 about y-axis
variables ; a(n+1)
Xy, Xpen X, Var(X1+X2+...+Xn):nc
1
gpproximate confidence - zi _— zi I dx = —log, |ax + b| +cC Kinematics
interval for p o o ax+b a
2 dv
v acceleration | a= dx_—. Vﬂ -4 1y
mean E(X)=p dt>  dt dx dx| 2
distribution of sample
mean X . _ 2
variance Var(X) = GT constant v=u-+at s=ut+ %at2
acceleration
formulas 1
vi =u? 4+ 2as s=5 U+t




Vectors in two and three dimensions

O =x®i+y® j+z0k | [r0)]= X + y©)? +2()?

d
) == X W G2y
T e

vector scalar product
n.r,= ‘[1HI’2‘COS(9) =X Xy, + NV, 212,

for n=xi+y j+zK vector cross product
and 1, =X, i+, j+2,K gk
rXxr, = X Y 4 :(ylzz_Y221)i+(X221_X122)j+(X1y2_X2Y1)l5
XZ y2 22
vector equation of a line () =r+tr, = + %) i+ (yy +Yot) j+ (2 + 2.tk
parametric equation of a line X(t) = X + X,t yt) =y, +y,t I(t)=z,+2,t

r(s,t) =r,+sr+tr,
vector equation of a plane ] .
= (X + XS+ xzt)1+(y0 + Y5+ Yot ) j+ (20 + 235 + 2.t )k

parametric equation of a plane | X(S,t) =X, + XS+ Xt, Y(S,t) =Y, +VY;S+VYot, z(S,t) =25+ 7S+ 7,t

Cartesian equation of a plane | ax+by+cz=d

Circular functions

cos®(x) +sin?(x) =1

L+ tan? () = sec? (x) cot? (x) +1= cosec? (x)

sin(x + y) = sin(x) cos(y) + cos(x)in(y) sin(x - y) = in(x) cos(y) — cos(x)sin( y)
cos(x + ) = cos(x) cos(y) —sin(x)sin( y) cos(x — ) = cos(x) cos(y) +sin(x)sin( y)
tan(x + y) = % tan(x - y) - %

sin(2x) = 2sin(x) cos(x)

cos(2x) = cos® (x) —sin®(x) = 2¢0s® (x) ~1=1-2sin*(x)| tan(2x) = 2 tan(x)
1—tan?(x)
sin®(ax) = %(1— cos(2ax)) cos’ (ax) = %(1+ cos(2ax))

Mathematics Formula Sheets reproduced by permission; © VCAA. The VCAA does
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