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PREVIEW

This file has the first 5 of the 10 questions in this paper. The rest is locked: it comes with a PrepNest
plan, or with the paper itself for VCE.

Reading time: 15 minutes (no writing)
Writing time: 60 minutes

Total time: 75 minutes

SECTIONS IN THIS PAPER

® Examination 1 — technology-free — 60 min (no calculator) — 5 questions, 18 marks

A formula sheet is printed at the end of this paper.

INSTRUCTIONS

You are not permitted to write during reading time — you may only read the paper and plan
your approach. Answer every question you can. Write your working in the space provided for
long-answer questions. Marking guidance and full explanations are provided in the separate
answer key.



YEAR 12 SPECIALIST MATHEMATICS (NON-CALCULATOR)
Examination 1 — technology-free

60 minutes ¢ No calculator

INSTRUCTIONS
* Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given, unless otherwise
specified.

* In questions where more than one mark is available, appropriate working must be shown.
* Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (3 marks)
Let f(z) = ze %, and let f(”(z) denote the nth derivative of f(z). Prove by mathematical
induction that f(z) = (—1)*(z — n)e® for all n € N.



Question 2

(4 marks)
Let z = cis(0), where 6 € R.
1
@ Show that 2" + — = 2cos(nb) forn € Zt. 1 mark
z
b. 1\?3 1 3 marks
By expanding (z + —) , show that cos®(0) = Z(cos(30) + 3 cos(6)).
z
Question 3 (4 marks)
22
Let f: R\ {1} = R, f(z) = —.
(z —1)?
a. Write down the equations of the asymptotes of the graph of f. 1 mark
2
O Show that fl(z) = —ﬁ, and hence find the coordinates of the 2 marks
x [—

stationary point of the graph of f.



4 2
Tt T find the coordinates of the point of inflection. 1 mark

@—1)

Given that f"(z) =

Question 4 (3 marks)

2
A curve is defined by the parametric equations = = t2, y = §t3' where 0 < t < 2v/2. Find
the length of the curve.

Question 5 (4 marks)

A particle moves in a straight line so that its velocity v m s~* when it is x m from a point O

isv=

1
, x > 0. It starts at O.
z+1

a. Find the acceleration of the particle when z = 1. 2 marks

b. Find the time taken for the particle to travel from O to the point where x = 3. 2 marks



FORMULA SHEET
Specialist Mathematics formulas

Mensuration

area of a circle r? )
segment — (0 — sin(6))

volume of a cylinder rih

volume of a cone 1
—7r’h
3
| f id 1
volume of a pyrami L
3
volume of a sphere 4
—7r
3
area of a triangle 1 .
9 —bcsin(A)
2
sine rule a b c

sin(d)  sin(B)  sin(0)

cosine rule c? = a? + b — 2abcos(C)

Algebra, number and structure (complex numbers)

z=a+ 1y = r(cos(f) + isin(f)) = rcis() |2l = V22 + 92 =7

—m < Arg(z) <= z129 = riracis(0; + 603)

21 T .

= T—Cls(91 — 07) de Moivre’s theorem 2" = 7" cis(nf)
2 2

Data analysis, probability and statistics

for independent
B?nd)c%m vari%bles E(aX; +b) =aBE(X;) +b Var(aX; + b) = a? Var(X;)
1y A2y.00yAn

E(a1X1 +as X9+ -+ aan) =aq E(Xl) + as E(Xz) +---+a, E(Xn)

Var(a1 X1 + asXs + -+ - + a, X,) = a? Var(X1) + a3 Var(Xs) + - - - + a2 Var(X,,)

for independent

identically L. _ L. _ 2

distributed variables E(Xy+ Xo 4+ Xp) = np Var(X; + Xp + -+ + X,) = no
1y 2y ooy n

approximate < s s >

confidence interval rT—2——, T+ 2——

for p vn’ Vn

distribution of o

sample mean X mean E(X) = variance Var(X) = —




Circular (trigonometric) functions

cos?(z) + sin®(z) = 1

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

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

sin(z + y) = sin(z) cos(y) + cos(z) sin(y)

sin(z — y) = sin(z) cos(y) — cos(z) sin(y)

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

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

tan(z) + tan(y)
1 — tan(z) tan(y)

tan(z +y) =

_ tan(z) — tan(y)
tan(z —g) = 7= tan(z) tan(y)

cos(2z) = cos?(z) — sin?(z) = 2cos?(z) — 1 =1 — 2sin?(z)

sin(2z) = 2sin(z) cos(z)

2 tan(z)

tan(2z) = m

sin?(azx) = %(1 — cos(2az))

cos®(az) = %(1 + cos(2az))

Calculus
d ny — n—1 n _ 1 n+1
E(w)-nm /a: dm—n+1m +e,n#-1
d ar\ — 0T az _ l azx
E(e )_ae /e d.’E—ae +c
d 1 1
%(loge(w)) == /; dz =log, |z| + ¢
1
— (sin(az)) = acos(azx) /sin(am) dx = ——cos(az) + ¢
dz a
. 1.
E(cos(aw)) = —asin(az) /cos(a:c) dx = Esm(a:c) +c
d 9 2 1
%(tan(ax)) = asec”(az) sec’(az) dx = Etan(aw) +c
d 2 2 1
E(cot(am)) = —a cosec’(az) cosec”(ax) dr = —;cot(ax) +c
1
d—(sec(a;c)) = asec(az) tan(az) /sec(aa:) tan(az) dzx = Esec(aa:) +c
x
1
%(cosec(am)) = —acosec(az) cot(ax) /cosec(am) cot(ax) dx = —;cosec(a;n) +c
i(sinfl(aa:)) S — /; dx = sin~* (E) +c¢,a>0
dz 1— (ax)? Va? — 22 a ’
d 1 —a -1 x
—(cos " (ax)) = —— ————dr=cos ! (= 0
2z (5 () 1 (az)? /m v cos (a)+c’a>
d a a x
— (tan™! - B e
dm(an (az)) T+ (a2)? /a2+x2 dx = tan (a)—i-c

1
/(aw +b) lde = Eloge laz +b] + ¢

noa 1
/(a:c+b) dx = atn 1)

(az +b)"™ +e¢, n# -1




Calculus — continued

product rule i(uv) _ uﬁ n Ud_u
dx dx dz
quotient rule du dv
4 (4) = de _dz
dx v2
chain rule dy dy du
dz ~ du dz

integration by parts

dv du
/u%dm—uv /v%dm

Euler’'s method

dy
If -5 = f(iL' y) zg =aand yo = b, then z, 11 =z, + h and yp11 = yn + hf(wnayn)'

arc length parametric

/N >2+<%>2dt

surface area
Cartesian about the
X-axis

surface area
Cartesian about the
y-axis

surface area
parametric about the
X-axis

surface area
parametric about the
y-axis

Kinematics

acceleration

:F:%:vda: dz

constant acceleration
formulas

v=u-+at s=ut+—at2

1
v? = u? + 2as s:E(u—i—v)t




Vectors in two and three dimensions

r(t) ==(t)i +y(t)j + 2(t)k r(t)] = v/z()2 + y(t)? + 2(2)?
dr

o~ dz . dy . dz

0= =it wit wk

for
51 =211 +y1j + 21k
and

= Tl +y2J + 22k

vector scalar product r -r = |r ||r |cos(0) = z122 + y1y2 + 2122
~1 72 ~17v2

vector cross product

]k
L e A (Y122 — y221) @ + (z221 — 33122)2 + (z1y2 — zoy1) ke
L2 Y2 22

vector equation of a
line

r(t) = r + t£2 = (1 4+ zat)i + (y1 +y2t)j + (21 + 22t)k

~

parametric equation
of a line

z(t) =z1 + @t y(t) =y1 +yat  2(t) =21 + 22t

vector equation of a
plane

r(s,t) = r, T+ tz2 = (o + x15 + @at)i + (Yo + y15 + y2t)j + (20 + 215 + 22t)k

parametric equation
of a plane

z(s,t) =z + z18 + T2t Y(s,t) = Yo+ y15 +yat 2(s,t) = 20 + 215 + 23t

Cartesian equation of
a plane

ax +by+cz=d

END OF FORMULA SHEET




LOCKED The rest of the paper comes with a PrepNest plan - prepnest.com.au/pricing



LOCKED The rest of the paper comes with a PrepNest plan - prepnest.com.au/pricing

5 questions locked, up to question 10.



PREVIEW

That's the end of the preview

You've seen the first 5 of the 10 questions in Specialist Mathematics Unit 3 & 4 — Examination
1 (Practice 4). The full paper is worth 40 marks.

STILL TO COME QUESTIONS MARKS

Examination 1 — technology-free 5 22

The full paper comes with
* Every question, printed exactly like the ones in this preview
* The complete answer key, with the working behind every mark

* A topic report after marking, showing what to practice next

Get the full paper at

prepnest.com.au/practice/exams/specialist maths-year 12-4-examl
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