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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Section A: Multiple-choice questions
Question 1
Answer: A

Explanation:
Sketch on CAS

Question 2
Answer: C

Explanation:

Sketch on CAS
6.67 YV

&85528,0.904557
1

-10 1 1

£1(x)=f(x)

Swx ~—

-6.67

Question 3
Answer: B

Explanation:
tangentline(f(x),x,0) on CAS
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Question 4
Answer: D

Explanation:
Sketch all options on CAS for the correct answer.

Question 5

Answer: B

Explanation:
Sketch on CAS over the restricted domain or use fmax(f(x), x)

Question 6
Answer: E
Explanation:
, 1, x> 2
f'(2)approaches {_1, <2

Derivative does not exist at x = 2

Question 7
Answer: D

Explanation:

V= gnrzh = gnrz (\/r—g) (tan(60°) = %)

E—ﬂxd—V:ﬁxl.S V3

dt ~ av’ dt r? = 7(0.9)2 x 1.8 =1.23
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Section B: Short-answer questions

Question 1
a.
2 3 Done
—-5g
2
Define j(x)=e -
2
2 (1) 2
dx N R
2:x%-e ~
1 mark
b. f'(x)=0
2 -
2 x> x=0
2 3
solve\2- x“- e =0,x
Stationary point at (0, 1)
2 marks
c. For point of inflection f""(x) = 0
2 2
2:x” X
d 2 3 3
—\2:x“-e ~ 4-x4+4-x-e =
dx
2
ux™
4 ’ . QN Y
solve\\4- x “+4-x/)- e =0,x
x=-1orx=0
. . _2
Inflections points: (—1,e 3) and (0,1)
3 marks
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d.
y
0 IJIH
l | 1| stationary pointjof inflection
' Point of inflection 24(0.1) |
] _2 T - \
‘ ( 3) 1| - \ \
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/iX
< ! : — - - X
-3 -2 -ﬂ - 1 2 3
| ' Horizontal Asymptote
1+ y=0
3 marks
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\ I | ' \ \
\ 11 \ \ \
2 marks
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Question 2
a.
Define f(x)=-(ln(x))“—2 ln(\')+3 s
d -2-In(x) 2
A =—(rx)) =
d> b X
=2:Mn\x) 2 =J
solve( ( )——=0,\») x=e
X X
fxJpe=e™? *
(e71,4) isapoint of maxima.
" 2In(x)
b. f"(x) =5~
f'x)=0-x=1
Inflection point (1, 3)
Tangent line:
y=5-2x
c. f'(u) =tan(120°)
21In(u) 2 _
T Tu=V3
u = 0.6408 or 1.8894
v = 3.6920 or 1.3227
Ye_, ve_,
d f(x)=25-5x=e 2 "orez
(75
e 2 ,e 2
Point of Intersection | Point of Intersection
(0.108095. 25) | 4_:;[\ ‘{{1.252003.2‘5)
- 2T \ o
—— P f —> X
1 [ 1 2 3 4 L]
P
A
y
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e. Rangeof g € Domain of f

Range of g < (0, )

y
4+
2+
'1 i 1 1
| I I 1 il _2__
- . 3
[i 3,0] - [%’O)
SIEIRCA S |
¥

The parabola must be restricted in a way to give a range of (0, =), so
(oo =] or [F.0)
—00,——| or |—,®
3 3

Since minimum positive value of a is required, a = g

2 marks
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