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SECTION A — Multiple-choice questions
Question 1

Letf:R >R, f(x)=3— 2cos[$J.

The period and range of this function are respectively
A. 4and[-2,2]

B. 8and[l. 5]

C. 8mand[l, 5]

D. 8mand[-2,2]

|
E. 5 and [—1. 5]

Question 2

Letf: R — R, f(x)=>5smn(2x) — 1.

The period and range of this function are respectively
A. mand[—1. 4]

2rand [—1. 5]

mand [—6. 4]

27 and [—6. 4]

4 and [—6, 4]
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Question 3

Part of the graph of a cubic polynomial function fand the coordinates of its stationary points are shown
below.

}}
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[ (5 —400)
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f'(x) < 0 for the interval
A, (0.3)

B. (—=, -5)u(0,3)

C. (—», —3)u[§, 30)

o (53

E. [ﬂ, 36)
27




Question 4

The diagram below shows part of the graph of a polynomial function.

}:
A

A possible rule for this function is
A y=(x+2)(x-1)x-3)

B. y= (x+2)2(x— 1)(x—3)

C. y=(x+ 2)2(1 -1)(3-x)

D. y=—(x-2 x-1)(3-x)

E. yv=—(x+2)x-1)x-3)

Question 5

A set of three numbers that could be the solutions of ¥° + ax* + 16x + 84 =0 is
A, {3.4.7}

B. {4, -3 7
C. {2,-121}
D. {-2,6,7)
E. {2.6,7}




Question 6

Let fand g be functions such that /(2)=35, f(3)=4,g(2)=5,g(3)=2and g(4) = 1.
The value of f(g(3)) is

A 1
B. 2
C. 3
D. 4
E. 5
Question 7

The average rate of change of the function with the rule f(x) = x* — 2x over the interval [1,a],
where a > 1, 1s 8.

The value of a 1s

A, 9
B. 8
C. 7
D. 4
E. 1+2

Question 8
The sum of the solutions to the equation J3 sin(2x) = —3cos(2x) for x € [0. 27] 1s equal to

A =
3
B T
6
c. Ur
3
137
D.
3
14;
E. —F




Question 9

The range of the function _f':(%, \5} — R, f(x) =2x> —3x+4 is
A (4-42.4442)

(g
C. (4-v2.4+42]
o ]

E. [4-V2.4+V2]

Question 10

The graph of a function £, where f(—x) =/ (x), is shown below.

/ N\,

> X

N

The graph has x-intercepts at (a. 0). (5. 0), (¢, 0) and (d, 0) only.

The area bound by the curve and the x-axis on the interval [a, d] is

s [ o

B. E.f'(:«) - f.f'(x) dx+ ff(x) dx
c. 2jb ferde+ [ s

D. 2]:1'(.\-)4\-2]:”.;"(.\-)&\-

b b c
E. L F(x)de+ L F(x)dx+ L F(x)dx




Question 11

~ ~ - . . - . . T
The graph of the function /is obtained from the graph of the function g with rule g(x) = 3cos(x - ?J by a
]

dilation of a factor of 5 from the x-axis, a reflection in the y-axis, a translation of 5 units i the

negative x direction and a translation of 4 units in the negative y direction, in that order.
The rule of f'is
T

A f(x)= %cos[—,\- _ ?} _4

B. f(x)= %cos(—u\') -4

C. f(x)=—=cos(x)—4

SRV

D. f(x)= —3ces(§—§]—4

cos(,\- +HJ -4
3

E. f(x)=

SRS

Question 12

Let h:(=1,1) > R, h(x) = -
X—=

Which one of the following statements about / is not true?
A, h(h(=) ==h(xD)

h(x) + h(=x) = 2h(x")

h(x) — h(0) = xh(x)

h(x) — h(—x) = 2xh(x?)

(h(x))* = h(x")

HEOW

Question 13

The simultaneous linear equations mx + 7y = 12 and 7x + my = m have a unique solution only for
A. m=Torm=-7

B. m=12o0rm=3

C. meR{-7,7}

D. m=4o0orm=3

E. meR\{l12 1}




Question 14

The equation (p — l)x2 + 4x =5 — p has no real roots when
A pP-6p+6<0
B. p*—6p+1>0

C. pP-6p-6<0
D. pP—6p+1<0
E. p —6p+6>0
Question 15

Question 10 20
2 2. X X
A transformation 7 R~ — R~ with rule T{{ D = ] { } maps the graph of y = 3511{2 [”\- + E]]
onto the graph of y 0 3 y 4

A, y=sin(x+ 1)

B 1’—ﬂin(\-—£)
. y=sin|x-o

C. v=cos(x+ 1)

D. y=cos(x)

E l’-co«;[\'—ﬁ)
. S| ¥~




SECTION B

| Answer all questions in this section.

Question 1 (11 marks)

Let f:R— R, f(x)=x> — 5x. Part of the graph of f'is shown below.

¥
104

5
1 1 1 /l\_ 1 1 1 1 1
o P 5}7\'

~10 |

a. Find the coordinates of the turning points. 2 marks

b. A(=1,f(=1)) and B(1, f (1)) are two points on the graph of f.

i. Find the equation of the straight line through 4 and B. 2 marks

ii. Find the distance 4B5. 1 mark
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Letg:R—>R glx)=x -k, ke R".
c. LetC(—1, g(—1))and D(1, g(1)) be two points on the graph of g.

i. Find the distance CD in terms of &.

ii. Find the values of & such that the distance CD is equal to k£ + 1.

d. The diagram below shows part of the graphs of g and v = x. These graphs intersect at the
points with the coordinates (0, 0) and (a. a).

-
-
Il
[1j]

—
_4{

—

(0.0) > x

i. Find the value of @ 1n terms of k.

ii. Find the area of the shaded region in terms of k.

2 marks

1 mark

1 mark

2 marks
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Question 2 (9 marks)

Letf:R—>R. f(x)=x*—4x-8.

a. Given f(x)=(x— 2)(3(3 +ax” +bx+c), finda, b and . 1 mark

b. Find two consecutive integers s and » such that a solution to /(x) = 0 is in the interval (1, n),
where m < n < 0. 2 marks

The diagram below shows part of the graph of f/ and a straight line drawn through the points (0, —8)
and (2, 0). A second straight line is drawn parallel to the horizontal axis and it touches the graph

of f at the point Q. The two straight lines intersect at the point P.
2 >

r=/@)

N ;

» =

c. i. Find the equation of the line through (0, —8) and (2, 0). 1 mark

ii. State the equation of the line through the points P and Q. 1 mark

iii. State the coordinates of the points P and Q. 2 marks
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9 v] X X f . . i
d. A transformation 7:R° — R~ TH ! D = {\ } + {;} 1s applied to the graph of f.
y ¥

i. Find the value of & for which P is the image of Q.

ii. Let(m',0)and (»', 0) be the images of (s, 0) and (n. 0) respectively, under the
transformation 7, where m and » are defined in part b.

Find the values of m’ and #'.

1 mark

1 mark
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Question 3 (11 marks)

The temperature, 7 °C, in an office is controlled. For a particular weekday, the temperature
at time 7, where 7 is the number of hours after midnight, is given by the function

T(f)=19+6sin(f2(f8)],0<r<24_

a. What are the maximum and minimum temperatures in the office? 2 marks

b.  What is the temperature in the office at 6.00 am? 1 mark

c¢.  Most of the people working in the office arrive at 8.00 am.

What is the temperature in the office when they arrive? 1 mark

d. For how many hours of the day is the temperature greater than or equal to 19 °C? 2 marks
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e.  What is the average rate of change of the temperature in the office between §.00 am and noon? 2 marks

f. i. Find I'(r). 1 mark

ii. At what time of the day is the temperature in the office decreasing most rapidly? 2 marks
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Question 4 (8 marks)

A group of architects, the Pyramid Group, are planning a cast iron installation in Federation Square in
Melbourne. The first design is a simple right square based pyramid with vertical height, /7 metres, and length of

the sides of the base, x metres.

X

The Pyramid Group know that the total cast iron required for the four sloping sides as well as the square base is
60 or’.

2
. . X ;
a. Show that the slant height, v m, of the pyramid can be expressed as y =, fhz - i 1 mark

b. Find an expression for the Total Surface Area (TSA) of the pyramid in terms of both v and ;. 2 marks
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. 3 . .
c. Hence show that the volume, " m”, of the square based pyramid can be expressed in terms of x

only as
¥v/900 —30x7 . 2 marks

V=

W |~

d. State the implied domain for V. 1 mark

e. Find the maximum volume, in m’, that the Pyramid Group can have for this square based
pyramid. State the value of x, in m, that gives this maximum volume. 2 marks

END OF EXAMINATION




Mensuration

17

Mathematical Methods formulas

area of a trapezium %(a +Db)h volume of a pyramid % Ah

curved _surface area 2 rh volume of a sphere ﬂﬁ re

of a cylinder 3

volume of a cylinder | zr?h area of a triangle %bcsin(A)
1 2

volume of a cone —zrch

Calculus

i(x“): nx"t Ix”dx:ix”” +c,n=-1

dx n+1

d -1 n 1 n+1

el n)— n ax+b)"dx = ax+b)"™ +c,nx-1

i(eax)zaeax J'eaxdx=1eax +C

dx a

d 1 1

&(Ioge(x))_; j;dx_loge(x)w, x>0

d,.
™ (sin(ax)) = a cos(ax)

Isin(ax)dx = —écos(ax) +cC

X

d (cos(ax))=—asin(ax)

Icos (ax) dx = isin(ax) +cC

d a 2
—(tan(ax) )= =asec” (ax
dx( (@) cos? (ax) (@x)
du dv
V— —U—
product rule i(uv)=uﬁ+vd—u quotient rule d(u)_ dx dx
d dx d d_ T 2
X\ Vv v
chain rule ﬂ = ﬂd_u
dx du dx

Mathematics Formula Sheets reproduced by permission; © VCAA 2016. The VCAA does not
endorse or make any warranties regarding this study resource. Current and past VCAA
VCE® exams and related content can be accessed directly at www.vcaa.vic.edu.au
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Probability
Pr(A) =1— Pr(A) Pr(AU B) = Pr(A) + Pr(B) — Pr(An B)
or(al )~ PANB)
Pr(B)
mean 1=E(X) variance | var(X)=o? =E((X — x)?) = E(X?) — 1?
Probability distribution Mean Variance

discrete Pr(X =x) = p(x) H=2Xp(X) o =X (x—pu)* p(x)
b ] 9 o 9

continuous | Pr(a< X <b) =j fdx | u= jx f (x)dx o’ = j(x—u) f (x) dx
a —0 —0

Sample proportions

X
n

imate - ~ - -
standard s | pd-p) approxima . /P(l— p) . /p(l— P)
deviation sd(P) = R confidence p-z T p+z T

interval

p= mean E(P)=p
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MATHEMATICAL METHODS

TRIAL EXAMINATION 2

MULTIPLE - CHOICE ANSWER SHEET

INSTRUCTIONS

Fill in the letter that corresponds to your choice. Example: (AJ

g
0
©
u

The answer selected is B. Only one answer should be selected.

1.CA) (B) (CJ (D) (BY 11. (C) (D)
2.(A) (B) (C) (D) (B 12. (C) (D)
3.(A) (B) (C) (D) (B 13.(A) (BJ) (CJ (DJ (EBEY
4. (A) (B) (C) (DJ (EJ 14. (D)
S>.(A) (B) (CJ) (DJ (EJ 15. (C) (D)
6. (A) (B) (C) (D) (EV 16. (C) (DJ
7.(A) (B) (C) (D) (B 17.(A) (B) (CJ (DJ (BEY
8.(A) (B) (C) (D) (BJ 18. (A) (BJ) (CJ) (D) (EJ
9.(A) (B) (C) (D) (B 19.(A) (B) (CJ) (DJ (EJ

(A) (BJ) (CJ (D) (B 20.(A) (BJ) (CJ (D) (EY

10.




