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VCE Specialist Mathematics Units 3&4 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, the 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)

Consider the function f(x) = arctan( )_Zc) , where x # 0.

. . . . a
Find an expression for f'(x). Give your answer in the form -5 where a, b € Z.
X +b
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Question 2 (3 marks)
Consider the equation z2 —(1-=2i)z+ 1+ 5i=0. One of the roots of the equation is —1 + i.

a. State why the conjugate root theorem cannot be applied to find the other root
of the equation. 1 mark

b. Find the other root of the equation, expressing your answer in cartesian form. 2 marks
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Question 3 (4 marks)

2
Sketch the graph of y = X —x+2 on the axes below. Clearly label any intercepts and stationary points with

their the coordinates, and any asymptotes with their equations.

y
A
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Question 4 (3 marks)

Find the set of values of x for which |2x + 1| < |x].
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Question 5 (5 marks)

Relative to a fixed origin O, the point A has position vector a =8i — 6j + 5k and the point B has position
Vector]i):ti+tj +2t1~<, where t € R, t > 0. -

- [ 2
a. Show that ’AB‘ =461 =241+ 125. 2 marks

b.  Find the minimum distance between points A and B. 3 marks
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Question 6 (4 marks)

A particle is held in equilibrium by three coplanar forces of magnitudes S, 7 and W newtons. The force
of magnitude S newtons makes an angle « with the vertical, and the force of magnitude 7 newtons makes
an angle £ with the horizontal, as shown in the diagram below.

S

Wtan(«)

Show that T = cos(7) —sin(f)tan(a)’
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Question 7 (4 marks)
A curve C has the equation y2 =2x—(x+ y)z.

Find the equations of the tangents to C that are parallel to the x-axis.
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Question 8 (4 marks)
A curve is defined by the parametric equations x = . 2log,(t) and y=47—4, where 1 <7<2.

Find the length of the curve, expressing your answer in the form a + blog (2), where a, b € Z.
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Question 9 (4 marks)

Solve the equation arctan(2x) + arctan(x) = arctan(3), x € R.
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Question 10 (7 marks)

A particle P moves such that at time  its position vector r(¢) from a fixed origin is given by

(1) = etcos(t)i + etsin(t)j, 0 <t < z. The velocity vector of particle P is denoted by é(t).

a. Determine the particle’s initial velocity. 3 marks

b. Show that r(z) always makes an angle of 411[ with f(t). 4 marks

END OF QUESTION AND ANSWER BOOKLET

Copyright © 2020 Neap Education Pty Ltd SMUB4EX1_QA 2020.FM 11



Neap

Trial Examination 2020

VCE Specialist Mathematics Units 3&4

Written Examinations 1 and 2

Formula Sheet

Instructions

This formula sheet is provided for your reference.
A question and answer booklet is provided with this 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. 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 teachers, coaching
colleges, tutors, parents, students, publishing agencies or websites without the express written consent of Neap.

Copyright © 2020 Neap Education Pty Ltd ABN 43 634 499 791 91a Orrong Cres Caulfield North VIC 3161 Tel: (03) 9639 4318 SMU34EX2_FS_2020.FM
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SPECIALIST MATHEMATICS FORMULAS

Mensuration

area of a trapezium %( a+b)h
curved surface area of a cylinder 27rh
volume of a cylinder )
volume of a cone %ﬂ'l’zh
volume of a pyramid % Ah

4 3
volume of a sphere 37T
area of a triangle 1 besin(A)

5 besin

a b c

sine rule

sin(A) _sin(B) sin(C)

cosine rule

= d +b° - 2abcos(C)

Circular functions

cosz(x) + sinz(x) =1

1+ tanz(x) = secz(x)

cotz(x) +1= cosecz(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)

tan(x) + tan(y)

tan(x) — tan(y)

an(x+y)= 1 —tan(x)tan(y) tan(x—y) = 1 + tan(x)tan(y)
cos(2x) = cos (x) — sin’(x) = 2c0s>(x) — 1 = 1 — 2sin’(x)
sin(2x) = 2sin(x)cos(x) tan(2x) = —g—@n—(ix—)—

1 —tan"(x)
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Circular functions — continued

Function sin71 or arcsin COS = Or arccos tanflor arctan
Domain [-1, 1] [-1, 1] R
T T
: o, 33
ange [ 5 2} [0, 7] 22

Algebra (complex numbers)

z=x+1iy=r(cos(d) + isin(9)) = rcis(9)

o] = /x2+y2= , -r<Arg(z) <«

, 2N
212y = 11Cis( 0+ 6,) —==
L N

cis(0, - 6,)

"= r”cis(n 0) (de Moivre’s theorem)

Calculus
i(x"):nxn_1 x'dx = xn+1+c,n¢—l
dx J n+1
i(eax) =ae™* edx = leax +c
dx a

d _1 1, _

E(loge(x)) == | xdx =log,|x| + ¢

d,. _ [ 1

—(sin(ax)) = acos(ax) sin(ax)dx = —=cos(ax) + ¢

dx J a

d : [ 1.

d_( cos(ax)) =—asin(ax) cos(ax)dx = c—lsm(ax) +c
X

di(tan(ax)) = asec2(ax) secz(ax)dx = Clltan(ax) +c
X

d, . -1 1 [ 1 . -1 x

—(sin "(x)) = ———dx=sin |=)+c,a>0

dx a

1-x * ’\/az—x2
-1 [ 1

All—xz ¢ /\/az—x2

-

i(cos_l(x)): dx:cos_l(z) +c,a>0
dx a
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Calculus - continued

d -l 1 [ -
tan” (1)) = sdv=tan'(2) 4o
X 1+x Ja +x a
| (ax +b)"dx = a(n1+ 1)(ax+b)n+ Yy nz-1
[ 1, 1
(ax+b) dx= alogeIax +bl+c
d (=l o
product rule a(uv) =u~ +v I
du dv
_ VY——u—
quotient rule d (’_4) __dx dx
dx\v 2
v
chain rule % = %Z—z
Euler’s method If % =f(x),xy=aand y,=b,thenx, , =x,+handy, =y, +hf(x)
2
acceleration a=dX_dv_ dv_ i( lvz)
a4 dr dx dx\2
t
Xy l’2
/ 2 ! 2 ’ 2
arc length J- N1+ (f'(x)) dx or «/(X ()" +(y'(1))dt
X 1

Vectors in two and three dimensions Mechanics
r=xi+yj+zk momentum p=my
2.2, .2 equation of motion R=m
L=nNx +y +2 =7 q R =ma

[-0,= ri7,€08(0) =x X5 +y,V, + 242,

END OF FORMULA SHEET
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