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VCE Specialist Mathematics Units 1&2

Written Examination 1

Question and Answer Booklet

Reading time: 15 minutes
Writing time: 1 hour

Student’s Name:

Teacher’s Name:

Structure of booklet

Number of Number of questions Number of
questions to be answered marks
8 8 40

Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers,
sharpeners and rulers.

Students are NOT permitted to bring into the examination room: any technology (calculators or software),
notes of any kind, blank sheets of paper and/or correction fluid/tape.

No calculator is allowed in this examination.

Materials supplied

Question and answer booklet of 12 pages
Formula sheet

Working space is provided throughout the booklet

Instructions

Write your name and your teacher’s name in the space provided above on this page.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

All written responses must be in English.

At the end of the examination
You may keep the formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.

Neap® Education (Neap) Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them, for the
purpose of examining that school’s students only for a period of 12 months from the date of receiving them. They may not be otherwise reproduced or distributed. The copyright
of Neap Trial Exams remains with Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising
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VCE Specialist Mathematics Units 1&2 Trial Examination 1 Question and Answer Booklet

Instructions
Answer all questions in the spaces provided.
Unless otherwise specified, 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, diagrams in this booklet are not drawn to scale.

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

Question 1 (2 marks)

Ifa € Zand a” is divisible by 2, prove by contradiction that @ must be even. 2 marks

2 VCE_SM12_Ex1_QB_2023 Copyright © 2023 Neap Education Pty Ltd



VCE Specialist Mathematics Units 1&2 Trial Examination 1 Question and Answer Booklet

Question 2 (6 marks)

Points A and B have the coordinates (—a, 0) and (a, 0) respectively. The locus of point P has the coordinates
(x, ) and moves so that the product of the gradients of lines AP and BP equals —k, where k>0 and k # 1.

a. Find the locus of point P and identify its shape. 3 marks
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b. On the axes below, sketch the graph of the locus of point P when a =3 and k = 2.
Label all axis intercepts. 3 marks

A .
>
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Question 3 (5 marks)
Prove the following using Boolean algebra.

a. av(a rb)y=avb 1 mark
b. (avb)a(cvd)=(anc)vibrc)viand)v(brd) 1 mark
C. If anb=anc and avc=avb, thenb=rc. 3 marks
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Question 4 (6 marks)
. o - a
It is known that sequence a,, satisfies a; = 1 and na, , | =2(n + 1)a,, and that sequence b, satisfies b, =—-.
n
a. Find b, b, and b5. 2 marks
b. Using direct proof, show that b, is a geometric sequence. State its common ratio. 2 marks
c. Hence, express a, in terms of n. 2 marks
6
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Question 5 (5 marks)
Three adults and five children are asked to stand in a line.

a. Find the number of ways that the line can be arranged if all the adults must stand together. 1 mark

b.  Find the number of ways that the line can be arranged if all the adults must stand separately. 1 mark

c. Find the number of ways that the line can be arranged if an adult cannot stand at either end
of the line. 1 mark

d.  Find the number of ways that the line can be arranged if an adult cannot stand at both ends
of the line. 2 marks
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Question 6 (6 marks)
a. Expand (1 - i)9. Express your answer in Cartesian form. 2 marks
b. Show that —i is a root of the polynomial P(z) = 2z4 + 2iz3 — 6z - 6i. 1 mark
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c. Hence, find the solutions to P(z) = 2z4 + 2iz3 — 6z — 6i. Express your answers in polar form. 3 marks
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Question 7 (5 marks)
a. Find the angle 6 between u = (O, \/3 s 0) and v = (O, 1, \/g ) 2 marks

b. Consider the points M(1, 1, 1), N(3, 3, —1) and Q(3, —1, —1). Point P is closest to point Q
and lies on the line L that passes through points M and N.

Find the coordinates of point P. 3 marks
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Question 8 (5 marks)

a. It is known that 0 < & <%<[3 <, tan(%)z% and cos(a—ﬂ)z%.

i. Show that sin(at) = % 1 mark

ii.  Hence, find the value of S. 2 marks
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sinf@+f) _m tan(f3)

If ——————==—, express ——= in terms of m and n. 2 marks
sin(fa—B) n tan(a)

END OF QUESTION AND ANSWER BOOKLET
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VCE Specialist Mathematics Units 3&4 Trial Examination Formula Sheet

Mensuration
area of a r2 . volume of 4 3
circle segment ?(9 —sin(6)) a sphere 57”
1 f f
vome o nr’h area o lbc sin(A)
a cylinder a triangle 2
volume of 1 2, sine rule a _ b _ c
acone 3 u sin(A) sin(B) sin(C)
volume of 1 . )
. —Ah cosine rule c“=a"+b" —2abcos(C)
a pyramid 3

Algebra, number and structure

anb=bnra

(anb)yrc=annrc)
Boolean algebra ana=a
anbvc)=(@nb)vianc)

anl=a

an0=0
—(—a)=a
—(anb)y=—av—b
an—a=0

—|0=1

Z=Xx+1iy = r(cos(9)+isin(9)) =rcis(0)

o] =\x+y? =1

-m<Arg(z)<rm

2129 = firycis(6; +6,)

1.1

is(0, — 0
25 FZCIS(l 2)

theorem

de Moivre’s

7" =r"cis(n0)

Data analysis, probability and statistics

E(aX, +b)=aEX)) +b
E(a X| +a X5+ ... +a,X,)

for independent random =a,E(X)) + ¢, B(Xp) +... +a,

E(X,)

variables X, X, X, Var(aX, + b) = aZVar(Xl)

Var(a X, +a, X, + ... +a, X))

— a,’Var(X,) + a, "Var(X,) + ... + a, "Var (X,)
for independent identically B+ X+ o+ X)) = nu
distributed variables X, X, ... X, i 5
Var(X; + X, + ... + X)) =no
approximate confidence Y-z S 54 z s
interval for NP Jn
mean E(X)= u
distribution of sample mean X 2
variance Var(X)=—
n
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VCE Specialist Mathematics Units 3&4 Trial Examination Formula Sheet

Calculus
i(x")znx"_1 x"dx = ! X ne-1
J n+1
i(ewc) =ae® e™dx =le“x +c
dx . a
i(loge(x)) 1L LN =log, |x|+c
dx X Jx
d . . 1
—(sin(ax)) = acos(ax) sin(ax)dx = ——cos(ax) +c¢
dx . a
d . | 1.
—(cos(ax)) = —asin(ax) cos(ax)dx =—sin(ax)+c
dx . a
i(tan(ax))zasec2 (ax) sec’ (ax)dx =ltan(ax)+c
dx . a
d _ 2 * ) _ 1
d—(cot(ax))——acosec (ax) cosec” (ax)dx =——cot(ax)+c
X J a
d ( 1
E(sec(ax)) =—asec(ax)tan (ax) sec(ax)tan (ax)dx = ;sec (ax)+c
d ( 1
d—(cosec(ax)) = —acosec (ax)cot(ax) cosec (ax)cot (ax)dx = ——cosec(ax)+c
X J a
d . a
—(sin™(ax)) = dx =sin ( j+c a>0
dx 1_(ax)2 o ,/
-1 —d 1
(COS (dx))=— dx—cos ( )+c a>0
1-(ax)? , \/
d _ a ¥
—(tan l(ax))z—z N =tan_1(£j+c
dx 1+ (ax) Ja?+x? a
(ax +b)"dx = (ax +b)" N +c,n=-1
. an+1)
F 1 1
dx =—log, |ax +b|+c
Jax+b a ge' |
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Calculus - continued

duct rul d (uv) udv +vdu
ct rule - —u— 4y =
prodt dx dx  dx
du dv
. V——u—
quotient rule d(u ] __dx dx
dx \ v v 2
hain rul dy dy du
chain rule —=—
dx du dx
. . dv du
integration by parts Iu —dx =uv —Iv —dx
dx dx
If Z—yz S, y), xyg=aand y,=b,
by
Euler’s method thenx ,  =x +hand

Yn+1 :yn+hxf(xn’yn)‘

; 2 2
arc length parametric I g (d_xj + [d_y) dt
n dt dt

2
. . X2
surface area Cartesian about x-axis J 2ry 1+ @ dx
X1 dx
Y2 d 2
surface area Cartesian about y-axis 2mx, |1+ & dy
1 dy
2 2
. . 12
surface area parametric about x-axis 2wy [d_xj + (d_y] dt
I dt t
2 2
. . 12
surface area parametric about y-axis 27Tx dx + @ dt
Kinematics
. d*x  dv dv d(1 5
acceleration Aq=—FF=—"—=V—=— —V
dr®  dt dx dx\2
| )
Vv =u-+at SZM['FE(H
constant acceleration formulas |
v2 =u® +2as s=5(u+v)t
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Vectors in two or three dimensions

1) =x(Oi+y@)]j+zOk

()] = 2@ +y () +2()?

P LS A
dr dt dr > dt

vector scalar product

I £2=|£1”£2‘°05(9) = XXy +Y1¥2 2122

for ry=x;i+y;j+z1k

and 1) =xy1+y,j+2ok

vector Cross product
i j Kk

O XIo=lxp Y 2| =22 = Y221+ (X2 —x129) J+ (x1y —xpy )k
X2 Y2 22

vector equation of a line

1) =1 +11y =(x +ao0)i+ (g +yor) j+(z) +25)k

parametric equation
of a line

x(t)=x| +x,t y(@) =y +yot Z({t)=zy + 2ot

vector equation of a plane

r(s,1)=ry+Sr+11,

= (g + x5 +xo1 )i+ (yo + Y15 +yor) j+ (20 + 215 + 221K

parametric equation
of a plane

x(s, 1) =Xy + X5+ X580, Y(8,0) =Y+ Y5+ Vo0, s, 1) =75+ 78+ 250

Cartesian equation
of a plane

ax+by+cz=d

Functions, relations and graphs

The hyperbola with equation

(=h* -k
2

5 =1 has asymptotes given by y —k = J_ré(x —h)
a b a

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

1+ tan? x)= sec’ (x)

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

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

1 —tan(x)tan(y) 1+ tan(x)tan(y)
sin(2x) = 2sin(x)cos(x)

2 .9 ) .9 _ 2tan(x)
cos(2x) =cos”(x)—sin“(x)=2cos“(x)—1=1-2sin"(x) | tan(2x)= 5
1—-tan“(x)

sin? (ax) = %(1 —cos(2ax))

cos? (ax) = %(1 +cos(2ax))

END OF FORMULA SHEET
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