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STUDENT NUMBER
Letter

Figures | |
Words

SPECIALIST MATHEMATICS

Trial Written Examination 1

Reading time: 15 minutes
Total writing time: 1 hour

QUESTION AND ANSWER BOOK

Structure of book

Number of Number of questions Number of
questions to be answered marks
9 9 40

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

e  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 white out
liquid/tape.

Materials supplied

e  Question and answer book of 21 pages with a detachable sheet of miscellaneous
formulas at the end of this booklet.

Instructions
e  Detach the formula sheet from the end of this book during reading time.
e  Write your student number in the space provided above on this page.

e  All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised
electronic devices into the examination room.
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Instructions
Answer all questions in the spaces provided.

Unless otherwise specified an exact answer is required to a question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.
Take the acceleration due to gravity to have magnitude g m/s?, where g =9.8.

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

Question 1 (5 marks)

. . . . 2
Given the differential equation j_y =2x4/16-9y* y(l) =3
X

a. Solve the differential equation, expressing your answer in the form y = f (x).

3 marks

2

b. Find the value of d’y when x=1 and yzg.

XZ

2 marks
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Question 2 (4 marks)

2 —
Let f:D—oR, f (x)=w , where D is the maximal domain of f.
X

I Determine the equations of all the asymptotes on the graph of y = f (x).

1 mark

ii. Determine the coordinates of all the turning points on the graph of y = f (x).
1 mark
iii. Show that the graph of y = f (x) has no points of inflexion. 1 mark
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2
v, Sketch the graph of y = f (x)= X —ox+4 on the axes below, labelling turning points, axial
X

intercepts and the equations of all asymptotes.
1 mark

MO fa O O

w X
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Question 3 (6 marks)

An ice block falls vertically from rest from a high cloud. Its acceleration is given by
a=9.8-0.2v> ms2 where v is the velocity in ms"and x is the distance fallen in metres after a
time t seconds.

2X
a. Show that v? = 49[1—e 5)

3 marks
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14t
7[1—e 5 ]
b. Showthat y=—— 2,

14t

l+e 5
3 marks
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Question 4 (5 marks)

Given the three points P(1,2,3), Q(-12,-1), R(-1,-2,5).

a. Show that the equation of the plane which passes through the points P, Q and R is given by

—4x+3y+2z=8.
2 marks
. y-4 1-2 .
b. TheMwm—4x+3y+22=8amjmehneZ—x=—E—=———|nmmaimanamnemmm
c
of cos™ [%} determine the value of c.
3 marks
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Question 5 (5 marks)

a. Solve the equation z°+1=0, z € C, giving your answers in polar form.
2 marks
b.  Verify that the equation z°+1=0 can be expressed in the form (z+1)Q(z)=0 where
Q(2)=2'-+2*-z+1
1 mark
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C. Let u=z o1 show that Q(z)=0 can be expressed in the form u®>-u-1=0.
z

1 mark

d. Hence find the value cos[%ﬂj

1 mark
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Question 6 (3 marks)

The weights of a carrots from a local farm are normally distributed with a mean of 70 grams with a
standard deviation of 5 grams.

Z has the standard normal distribution and given that Pr(-1.2<Z <1.2)=0.770.

a.  Determine the probability that the total weight of four independent carrots from the local

farm will have a weight greater than 292 grams.

Give your answer correct to three decimal places.
2 marks

b. Find the probability that the mean weight of four carrots is between 67 and 73 grams.
Give your answer correct to three decimal places.

1 mark
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Question 7 (4 marks)

Prove by induction that 47" +53x47"" is divisible by 100 for ne N.
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Question 8 (5 marks)

a. Let x = log, (sec(2t)+tan(2t))—sin(2t), show that %:Ztan(Zt)sin(Zt)

2 marks
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b. A curve is given by the parametric equations x = log, (sec(2t)+tan(2t))—sin(2t) and
y = cos(2t). When part of the curve between t=0 and t = % is rotated about the x-axis it

forms a volume of revolution, find the surface area of this volume of revolution.
3 marks
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Question 9 (3 marks)

Find jtf*sin(tz)dt

Page 16

End of question and answer book for the
2024 Kilbaha VCE Specialist Mathematics Trial Examination 1
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SPECIALIST MATHEMATICS

Written examination 1

FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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Specialist Mathematics formulas
Mensuration
area of a 2 volume of 4
_ r—(H—Sin(e)) —zr
circle segment | 2 a sphere 3
volume of rh area of lbcsin(A)
a cylinder a triangle
volume of 2 sine rule a b c
2 cone 3" sin(A) sin(B) sin(C)
volume of 1 AR cosine rule c?=a%+b%*=2ab cos(C)
a pyramid

Algebra, number and structure ( complex numbers )

z=X+Yyi=r(cos(8)+isin(0))=rcis()

2 2

|z|=yx*+y* =1

—7z<Arg(z)£7z

2,2, =1,1,Cis(6,+6,)

z, N, .
N
_ cis(6,-6,)

de Moivre’s
2" =r"cis(no)
theorem

Circular (trigonometric) functions

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

1+tan®(x)=sec’(x)

cot’® (x)+1=cosec”(x)

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

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

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

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

_ tan(x)+tan(y) _ tan(x)—tan(y)
tan(x+y)_1—tan(x)tan(y) tan(x_y)_1+tan(x)tan(y)
sin(2x) = 2sin(x)cos(x)
cos(2x)=cos”(x)—sin®(x) _ 2tan(x)

=2c0s’ (x)-1=1-2sin*(X) tan(2)()_1—tan2(x)

sin® (ax) = %(1—cos(2ax))

cos’ (ax) = %(l+ cos(2ax))
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Data analysis, probability and statistics

for independent
random variables
X X, X,

E(aX,+b)=aE(X,)+b
E(aX,+a,X,+..+a,X,)
=aE(X,)+a,E(X,)+..+a,E(X,)

Var(aX, +b)=a*Var(X,)
Var(a X, +a,X, +..a,X,)
=a/Var(X,)+a,Var(X,)+..+a:Var(X,)

for independent
identically distributed variables

X, X, X,

E(X,+X,+..+X,)=nu

Var(X,+ X, +..+ X, )=noc’

approximate confidence B s S
. X-2—,X+2—
interval for u n n
o mean E(X)=u
distribution of sample
va 2
mean X variance Var(X) =7
n

Vectors in two and three dimensions

r(t)=x(t)i+y(t)j+z(t)k

£(6) =X (t) +y(t) +2(t)’

dz

. dr dx. dy.
r(t)=—>= prre) ot

=—==—j+—=]
dt dt~ dt~*

for f=xi+yj+zk

and I, =X,0+Y, +2,K

vector scalar product

L5 :|r1||r2|cos(¢9): XX+ Y, Y, + 2,

vector cross product

ioj oK
LxXL=X Y 4 :(Y1zz_YZ21)1+(X221_X122)J.+(X1YZ_X2Y1)l5
X5 Y, 7

vector equation of a line

() =6+t = (X + X)L+ (Y, +Yot) j+(2,+ 2,t)K

parametric equation of line

XXt y(t)=y,+yt z(t)=z+z,t

vector equation of a plane

[,+SK+tr,

= (% + XS+ X)L +(Vo + ViS+Yot) j+(2o + 25 +2,t)k

parametric equation of a plane

X(S,1) =X +XS+Xt Y(s,t)=y,+yS+Y,t z(st)=z,+25+2,t

Cartesian equation of a plane

ax+by+cz=d
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Calculus

i(x”)znx”’1 XX = — X" ¢, n%—1

dx n+1

d 1

—(e™)=ae™ e™dx==e"+c

d

(105, ()~

1
f;dx=loge(|x|)+c

d, .
&(sm(ax)):acos(ax)

Isin (ax)dx = —icos(ax)+c

d .
&(cos(ax)) = —asin (ax)

J'cos(ax)dx = ésin (ax)+c

%(tan(ax)) = asec’ (ax)

J'sec2 (ax)dx = étan (ax)+c

%(cot (ax)) =—acosec? (ax)

J'cosec2 (ax)dx = —icot(ax)+c

%(sec(ax)) = asec(ax)tan (ax)

Isec(ax)tan (ax)dx = isec(ax)+c

%(cosec(ax)) =—acosec(ax)cot(ax)

Icosec(ax)cot(ax)dx = —écosec(ax)+ C

© Kilbaha Education

—(sinfl(ax))z 1 ! dx :sin‘l(%%, a>0
X 1—(ax)2 ) Jaz—x? a
—(cosfl(ax))= L ——__dx :cosl(1J+c, a>0
X 1—(ax)2 ) Ja?—x2 a
r
2 (tant(ax)) = —2 2 dx =t ‘1[5j
X(an (ax)) () J gt =tan?| e
_[(ax+b)” dx :a(nl+l)(ax+b)””+c, n=-1

a1
[ (ax+b) *dx _aloge(|ax+b|)+c
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Calculus- continued
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product rule dv  du
—(w)=u—+v—
dx dx  dx
quotient rule du u dv
i(ﬂ} dx_ dx
dx v v2
chain rule dy dydu
dx dudx

integration by parts

fuﬂdx=uv—fvd—udx
dx dx

Euler’s method

d
If d—iz f(x), X, =a andy, =b,

then x,., =x,+h andy,,, =y, +hf (x,,y,)

arc length parametric

rt 2 2
(&)%)
t dt dt

surface area Cartesian
about the x-axis

(X2

surface area Cartesian
about the y-axis

s 2 2
surface area parametric 21y \/(%j J{ﬂj dt
about the x-axis Jy, t t

(b 2 2
surface area parametric 27X \/(%j J{QJ dt
about the y-axis t t

Kinematics

acceleration

d’x dv dv d (1,

constant acceleration
formulas

s:ut+lt2
2

vZ =Uu’ +2as

1
== (u+Vv)t
S 2(U V)

END OF FORMULA SHEET
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