MATHEMATICAL METHODS

Units 3 & 4 — Written examination 1

TSSM

Creating VCE Success

(TSSM’s 2013 trial exam updated for the current study design)
SOLUTIONS

Question 1
a. f(x)=1
ke?* —2e* +k =10
For two solutions A> 0
4 — 4k? > 0 which gives —1 <k <1,k#0

MI1+A1l
2 marks
x _ 24V4-4kZ _ 14V1-k2
b. e* = ” = p
(1+V1-k2)
x=(—
MI+A1l
2 marks
Question 2
"(y) — __r —
a. f'(x) =2xx 2\/1Tx+2V1 x X1
/ _ X —
f'x) = m+ 2V1 —x
’ _ 2-3x
MI1+A1l
2 marks
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MATHMETH EXAM 1

b. f'(x)=-—=+2VI—x

Vi—x
—==2VT-x—f'(%)

Integrating both sides with respect to x between the limits x =-2 and x =0

[0 Amdx = [0, 2NT—x — (2VT— %),

Vvi—x
0 X 4
[, imde=—1+43-4V3
4 ]
Area = 3 Square units
M2+A1
3 marks
Question 3
a. g(2x)=0
sin(2x) + cos(2x) = 0
tan(2x) = —1
2x =nm+tan ' (-1),n € Z
2x = nmw + %n,n €7
x =4 3—”, nez
2 8
M1+Al
2 marks
. 3T
b. n=0 gives x =~
. —TT
n=-1 gives x =5
. —57
n=-—2 gives x =
. 7T
n=1 givesx = "
Solutions are 2&,~% = 1T
8’8’ 8’38
MI1+Al
2 marks
Question 4
X1 12 07p*
> [y] B [0 —3] [y]
x'=2x, y'=-3y
X o= ¥
==, y= =
-y 1
3 - Zxx_,
2
9 =—-1
M2+A1
3 marks
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MATHMETH EXAM 1

b. Reflection in the x — axis,

dilation of a factor of 3 units from the x — axis,
dilation by a factor of 2 units from the y — axis.

. x=—-2ory=-:
REES y=-=

y
ROEES

X

d. Domainof g~ 'is R\{0}
Range of g1 is R\{0}

Question 5

a. f:0.3p dx+f45xp dx =1

5
4 X2\ _
(0.3px)g + (p 7)4 =1
10

1.2p + %p = 1 which givesp = s
2.5
b. [[703pdx=03p(25-1)
2.5 _ i
fl f(x)dx - 38

Question 6

a. p is the midpoint of the confidence interval

,\_S+T'
b=

b. The margin of error is equal to half the width of the interval
N 8

M=t
2
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A2
2 marks

M2+A1
3 marks

A2
2 marks

M2+A1l
3 marks

MI1+Al
2 marks

MI+A1l
2 marks

MI1+A1
2 marks
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MATHMETH EXAM 1

Question 7

(a! _a2 - 8a)

d

Y= _2x—8

dx
mr = —2a — 8

—q2_— _

AlSO,mT — a a8a 3
—a%?-8a-3

The equations of tangents are:

Question 8

@[3

4

4.
b. Average value = flo % (_ Cos( - ))
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M2+A2
4 marks

MI1+A1l
2 marks

MI1+Al
2 marks
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