MATHEMATICAL METHODS

Units 3 & 4 — Written examination 1

TSSM

Creating VCE Success

2024 Trial Examination

SOLUTIONS

Question 1 (4 marks)

d
a. L= 2xe* + 4x2e**

dx

_ (x%+e¥)(cos(x))-(2x+e*) sin(x)

b. f'(x) =

(x2+eX)2

(0 + 1) cos(0) — (0 + 1) sin(0)

f1o)= (0 + 1)2
_1-0_.
==

Question 2 (4 marks)

a. f(X) _ 3(x+1)-1

=3 —— =

x+1

-1
3+
X + x+1

1 mark

2 marks

1 mark

1 mark

b. Reflection in the y-axis (or x-axis) followed by a translation of 3 units up and 1 unit to the

left.
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I

x==1
Question 3 (4 marks)
a. tan(4x) =1
g -
R4
Vs
4x=Z+nn, nez
-n+ €EZ
x—n16 4mr,n
=E(1+4n), nez
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2 marks
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Question 4 (3 marks)

No solutions means that the linear equations have the same gradient but different y-intercepts.

Same gradient; = = 1
m 3
m*+m—6=0
(m+3)(m—-2)=0
m=—3,2
Form=-3 ==-2 Z2_2 pnz-1
-3 3 3n 3

Form=22=12%1n#>
2 3n 3

Som = -3 andnER\{—l}Orm=2a”d"ER\{§}

Question 5 (4 marks)

a. %(xz log,(x)) = (2x)(log.(x)) + (x?) G)
= 2xloge(x) + x

b. [(2xlog,.(x) + x)dx = x?log.(x)
1 1
fxloge(x) dx = Exz log,(x) — sz

e 1 2 1 2 e
So [, xlog.(x) dx = [Ex loge (x) — ]1
= (5 108e(e) ~ 3¢2) — (3108 1) )
= 129 o{ge e)—ge 5 loge Z

— 52 __,2 _
2¢ T3¢ Ty

ezt
=, (e )
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2 marks

1 mark

1 mark

1 mark
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Question 6 (4 marks)

a goh(x)=(Wa—x) +3=7—x
dom goh =domh = (—,4]

2 marks
b. Need to restrict ran g* from [3, ) to [3, 4]
x> +3<4
x> =-1<0
x €[-1,1]
2 marks
Question 7 (4 marks)
a. Pr($2) =Pr(Ln$2)+Pr(Rn$2)
_11,1 1
274 272
_ 1 4 1 _ 3
8 4 8
2 marks
__ Pr(Ln$2)
b. Pr(L|$2) = ort52)
1
_8__
3
8
2 marks
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Question 8 (8 marks)

a. 5—4x?= ,x:i?s
NG
AV = ! f7(5—4x2)dx
V5 5/
2 2
N
_ 1 5 4 37
__5[x_§x]_£
2
_1([(35 4 55 55 4 5V5
NG 2 37 8 2 3 8
_1(55 _5V5 5V5 5V5\ 1/ = 5V5
5\ 2 6 2 6 ) 5 3
_ 1 /10v5) 10
“JE\ 3 /73
2 marks
V5 5
2 "2 V5 V5 V5 V5
b, area == (5 (<) + 20 (D) + 0 + 20 (P 45 (D)
—\/§<0+15+10+15+0)—25\/g
8 2 2 8
3 marks
_ _J/(xo)
C. xl—xo y'(xo)
y(1) =1, y'(x) =-8x,s0y'(1) = -8
_, 1 9
=T8T 8 2
9 9 81 -1
o ¥(g) 9 5-4(g) =5-16=Tg_9 1 _161
¥273 ,(2)_8 -9 T8 9x16 144
Y \8
3 marks
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Question 9 (4 marks)

a. y'(x)=2mx+8=0

4
X=—-——
m
( 4) _ 128
Y m) 3m?
4 128
So, POI—(— —,n+ %)
2 marks
b. ——>0andn + 1282 >0
m 3m
<on> 128
m N Tz
2 marks
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