MATHEMATICAL METHODS

Units 3 & 4 — Written examination 1
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Question 1
a. 3—-5x=0
x= 2

5

. 3
Domain: (—00, E]

b. f'(x)=2(3-5x)72x 5
fl) == 2~/35-W

5 5

« f’(g):—zmz_ﬁz_ 4

Question 2

a. [sin(3x)dx = —%ch)+ c

0= —-;-+c which gives c =;

F(x) o cos§3x) +§
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MATHMETH EXAM 1

cos(3x) 1 1

b. 3 + 372
cos(3x) = -—i—
3x - EEJ@_R',_BE
3'3'3
o 2 A 8T
T 9’9’y
M2+A1
3 marks
Question 3
a —x2
- V= X492
=22
- y+2
yx+2x=y—2
yx—1)=-2—2x
_ 2+2x
T 1-x
“1(x) = 222
fHx) =7
M2+A1
3 marks
b. Domain: R\{1}
Range: R\{—2}
A2
2 marks
¢. Using long division,
“1f) = -2 b
fUm=-2+2
1 1
= 4 = 1
Jz(~2+ %) dx = [~2x — +4loge(1 - 0]} = ~1 - 41n (3) =-1+4mn2
M3+Al
4 marks
Question 4
a. f'(x) =x% —3x? 4+ 2x
f'(x) =0 gives x(x*~-3x+2)=0
¥(x—=2)x—-1)=0 givesx =0,1,2
1
©0), (13). @0)
M2+A1
3 marks
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MATHMETH EXAM 1

b.

Local Maximam
{1,025

t‘:_:: G/‘;a‘{f‘\\ ,\ f B S b4

Y Imigrcapl
{0.0% Locat Mirmu
{2.0%
1 for shape, 1 for stationary points, 1 for end points.
3 marks
= (2(1,4_ 3 .2 (e _xr a
c. Area= [ (4x x3 4+ x ) dx = (20 —+ 3)0
=8 8_ 4 i
Area = - 4+ s =75 Square units
MI+Al
2 marks
Question 5
a. 4000 = 5(2 + 7%%)
800 =2+ 73
798 = 73%
3x = log,(798)
X = %log7(798)
MI+Al
2 marks
b. 2x2¥%+2%-1=0
2y +y—1=0, where y=2%
Gy-Dy+1=0
1
y= PY -1
=1, 2% =1
2!
x=-—=1 (2* = =1 has no solution)
M2+A1
3 marks
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MATHMETH EXAM 1

Pr(X <2)=z+:=

MI+A1
2 marks
Question}/@
&y _ _3
dx ~ «x?
grad of tangent = ,_%
3
—e 9
3
a= _-I:ﬂ',§
a=2
3
MI+Al
2 marks

error will decrease by a factor of v/2
Al
1 mark
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MATHEMATICAL METHODS

Units 3 & 4 — Written examination 2
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Creating VCE Success

(TSSM’s 2015 trial exam updated for the current study design)
SOLUTIONS

SECTION 1: Multiple-choice questions (1 mark each)
Question 1

Answer: A

Explanation:

Solve the two equations on CAS.

Question 2
Answer: C

Explanation:

It is negative cubic so either C or D. Check the x-intercept.

Question 3

Answer: E

Explanation:

Define the functions on CAS and find f(g(x))
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MATHMETH EXAM 2

Question 4
Answer: D
Explanation:

fe=2(Va+3)
9G) =2x3(Vx +3)

Question 5
Answer: C
Explanation:

Domain:4 —x = 0 gives x < 4 and the graph is above the x-axis.

Question 6
Answer: A

Explanation:

Av ROC = [E-1@

Question 7
Answer: C
Explanation:

Note the shaded end-points.

Question 8

Answer:/if 6

Explanation:

Flew) ==, xx-2 v R\ Z"lg

+5'
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MATHMETH EXAM 2

Question 9
Answer: B
Explanation:

Eliminate incorrect options

Question 10
Amswer: D

Explanation:

2

A

Amp = 2, Period =

(n|>-ll

Question 11
Answer: E
Explanation:

d atx = 4 on CAS.
dx

Question 12
Answer: B

Explanation:

Question 13
Answer: B
Explanation:

normalline(f(x),x = 0) on CAS.
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MATHMETH EXAM 2

Question 14
Answer: C

Explanation:

(FOO) X (f)) = e2* x e = e23+2 = f(2x + 2y)

Question 15
Answer: A

Explanation:
1k 5 g £
—Jy ¥*dx =9 gives k = 65 on CAS.
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MATHMETH EXAM 2

Qu/o.n’l9/'

Answer: D

verage, due to the s

metry of the normal di

Question

Answer: C
Explanation:

Sketch on CAS and read the maximum value.

st

Answer: C
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MATHMETH EXAM 2

SECTION 2: Analysis Questions
Question 1

a. r=I[sina, h =1cosa

b V= %n:rzh = %([sina)z(lcosa) = 213 sin? @ cosa

c¢. Viia)= §l3 (sin? @ X —sina + cosa X 2sina cosa) = 0
sina (—sin?a + 2cos? a) = 0
Siip=0 =2
a=0, a=+tan 12
a =tan"1v2, V(a)= gﬂp
-1 2V3 3
(tan vz, = ml )
_1£ 23

Alternate form: (cos = ?m@ ) also correct

Question 2

2

]

a. Period = -+ = 4.4 years and Amplitude = 300

I3

N

2

b. Min = 200, Max = 800
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MATHMETH EXAM 2

¢. Solve P(t) =800 over [0, 5]
t = 0.7. After 8.4 months

e h-the-grapho AS-and read
d-€£ <35 and 6.7 <t <79

MI+A1
2 marks

MI1+A2
3 marks

3
n?)s/

Question 3

a. Sketch on CAS and read the max: 0.45 pg/mL

Al
1 mark
b. 3.5 minutes
Al
1 mark
¢. C(10) = 0.32 pg/mL
MI+A1
2 marks
c(s)-c(2
d. (—)B—Q = 0.0115 28 /minute
5_5 mL
MI+Al
2 marks
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