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Units 3 & 4 — Written examination 2
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Creating VCE Success

2018 Trial Examination

SOLUTIONS

SECTION A

Question 1
Answer: B

Explanation:
period = 27” and range = [1 —2,1 + 2]

Question 2
Answer: A

Explanation:

Bef ine f():)=x2 =1 Done

3—x Done

+

g(2) 0

Define g(\‘)=

Question 3
Answer: C

Explanation:

RB+BR+RR:(§x§)+(gxg)+(gxg)
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Question 4
Answer: E

Explanation:

The interval where the tangents to the graph have negative gradients.

Question 5
Answer: D

Explanation:

y+5=ba_§—>logb(y+5)=a—§—>§=a—logb(y+5)—>x=2(a—logb(y+5))

Question 6
Answer: A

Explanation:

Define f(x)=5- xtx> Done

Aa)-A0) ) a=-\3 ora=|3

A solve(—=8,a
a-0

Question 7

Answer: E

Explanation:
x'=-x,y =iy—>x=—x’, y =4y

4y' = sin(3 (—x’ _g)) -y = —%sin(3x+§)
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Question 8
Answer: B
Explanation:
1
solve(cos(?.- x) =—,x)|-at5x5n
2
5x -7 7 5mn
X o= or x= O X O X =
¢] G 6 G
o0l RN | ) AL ¢ 0
+—t—p—
6 6 6 6
Question 9
Answer: C
Explanation:
: 1 Done
Define lz(x)=—
9
(e=1)*

1) n(=)=nlx?) e

Question 10
Answer: A

Explanation:
Var(X) = E(X?) — (E(X))" = 4 — 5p — (2 — 3p)?

Question 11
Answer: E

Explanation:
Solve 20p = 2,/20p(1 —p) on CAS
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Question 12
Answer: D

Explanation:

The area is below the x-axis between -2 and g hence the negative sign.

Question 13
Answer: A

Explanation:
JT

solve| | (- sin(x))dx=1,klj0<k<2
0

Question 14
Answer: B

Explanation:
Solve f'(x) = 0 for each option
Question 15

Answer: E

Explanation:

4

o

1 -4 6
solve (l—p) = — D p=: orp=:

625

binomCdf

4
g =3 4:)
S
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Question 16
Answer: C

Explanation:

solve(4+4- (2: p-1)- (1-p)20,0)

Question 17
Answer: C

Explanation:

invNorm(0.1488,16,2) 13.9168122047

Question 18
Answer: B

Explanation:

Since 6 is not included in the domain it cannot yield the maximum value.

Question 19
Answer: E

Explanation:

m 4 m#-2 and m*4
solve|=—=# Jm
2 m-2

—

Question 20
Answer: A

Explanation:

— | e )ax T

4:—0 0
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SECTION B

Question 1

a. (ig __\/g) and (E E)

6 ' 9 6’9
2
Deﬁnef60=x—2~x“ Done

solve(%(}‘(x))=0,x) x= \/g or x=£

dx 6 6
e

9

6

te) i

3 marks
b.
i. (=2,14) and (2,—14)
y=-7x+k—->14=14+k->k=0
Equation: 7x +y =0
2 marks
ii. 202 units
2 ! ’f)
1 mark
C.
i. The 2 points will be C(—2,8k — 2) and D(2,2 — 8k)
y=QQ-4k)x+c—->8k—-2=-2(1-4k)+c—->c=0
Equation : y = (1 — 4k)x
2 marks
. 3
i. —1 —5(1—4k)—>k—5
1 mark
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d.
i. —a=a—ka?
—2 = —ka?
2
a= 2
2 marks
ii.
-F
[ 0 k
2 2
(-x-—x+k' x")dx+ (x—k' o 2 +x)dx
j? . 0
J VK
9
k
2 marks
Question 2
a [JSdt+[[S(10-t)dt=1
ct21? c £2\1° _
[, + 5 (e =5)], =1
c+5(60-18-20+2)=1-c=-
3 marks
2t 5 (10-t)
b. [} Edf + [, dt5
[t N 20t — t?
|28 56
1 2
3 39 45
=4 —=—
28 56 56
2 marks
c. Thisis a conditional probability.
1
Pr(TSlnTSS)_Pr(TSl)_ Pr(T <1) 78 _2
Pr(T<5  Pr(T<5 PrT<D+Pr(1<T<5) 1 45" 47
6
2 marks

© TSSM 2018

Page 7 of 10



2018 MATHEMATICAL METHODS EXAM 2

d. Pr(0<T<2) =
PrQ<T<a)=

NIRrN |-

a
1
7 1
solve p— (10—1) di=—,a
4
2
2

7
a=2.51668522645 or a=17.4833147735
a = 2.5167
3 marks
e.
. . 3
i. Bi (7, ;)
Pr(T > 4) = binomcdf (7,%,4) = 0.8734
2 marks
3 3 27
i, Sx=x>=-=
7 7 343
1 mark
f. Pr(T 213) =0.2312 > Pr(2 2 2) = 0.2312
= = invorm(1 — 0.2312,0,1) - = = 0.73490 - b = 2.72 days
3 marks

Question 3
a. a=3, b=-1, c=-3

Dialtion by a factor of 3 from the x-axis, horizontal translation 1 unit to the left and vertical
translation of 3 units down.
1 mark for each

+3 +3 +3
b. x=3X23’+1—3—>%=23’+1—>y+1=10g2(xT)—>y=lng(xT)—1
f~1(x) =log, ( ) — 1, Domain: (—3, )

x+3
3

2 marks

© TSSM 2018 Page 8 of 10



2018 MATHEMATICAL METHODS EXAM 2

c. 2.60 square units
0

xX+3
(3-2x+1—3—dog (-—-—)+1)dx
2 2

L

=1
2.60085516211

i. Range of f:(—3,0), Domain of g: R\{0}
Rf is not part of Dy, hence g(f(x)) is not defined

i. fg0)=7(2)=3x2 -3
Domain of £(g(x)): R\{0}

i. tangentline(f(x),x, —3)
y = 0.52x — 0.69

ii. tan(f) =0.52 - 0 = 27.5°

iii. k=1.837
tan gentLine(3 ; gF 1 -3,x, -3)
0.5199: x-0.6904

tangentLine(3- X+l —3,x,k)

k

4159 (2_)"1- x-4 159 ((k—1.443)- (2.)%+0.7

A solve(-0.39=4.1588830833597- (2)%. 0.5

k=-2.997 or k=1.837

2 marks

2 marks

2 marks

2 marks

1 mark

Substitute (0.57, -0.39) into the tangent line at x = k obtained on CAS
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Question 4

a. Max=45+4+30=75m, Min=45—-—30=15m

b.
i. Period, T = ZT” = 6 minutes
Ride finishes in312 minutes
ii. After 3 minutes and 9 minutes
_ ! Done
Define h(t)=45—30- COS| =
3
solve(h(t)=75,z)|0_<.r$ 12 t=3 or =9
C.
i.
d |t
—(h(t)) 10- 7t sin|=—
dt 3

ii. t=3,69
d(
solve(—(h(z))=o,z)|oszs 12
dt
t=0Oorf=3ort=6ori=%orr=12

d. tan~? (37—550) = 12.09°

75

e. CF =
tana

f. CF=—" _=15316m
tan(26.09)
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2 marks

1 mark

2 marks

1 mark

1 mark
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