MATHEMATICAL METHODS (CAS)

Units 3 & 4 — Written examination 1

2009 Trial Examination

SOLUTIONS

Question 1

a. f(x)= —2(3sin(2x))(sin(2x)) — 3cos(2x)(2 cos(2x))
sin”(2x)
- 6(sin*(2x) + cos” (2x))
- sin’ (2x)
=6
~ sin?(2x)

M1 + Al
2 marks
J- -6 = 3cos(2x)+c
sin? (2x) sin(2x)
3 3J- 2 dy = 3cos(2x)
sin”(2x) sin(2x)
J 2 dy = = cos(2x) te
sin”(2x) sin(2x)

I - 2 +1 dx=—cf)s(2x)+x+c
sin” (2x) sin(2x)

+c

Ml + Al
2 marks
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Question 2

a. Let x=0
y =-3log,(2)-1
=log,(27) -1

- 1oge@ ~log, (e)

1
=log,| —
e

M1 + Al
2 marks
b. Let x =-3log, (y+2)-1
x+1=-3log,(y+2)
x+1
y=e [ 3 j—2
PN S
S fT(x)=e =2
M1 + Al
2 marks
Question 3
a. v
(4,6)
4 X
Al +Ml1
2 marks
Al
1 mark
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Question 4

a.
tan(fj——L xe{— i }
2 \/g’ b
x__Tr =57
2 6 66
Tt n© 5rx
X ==y
3 3°3
M1 + Al
2 marks
b.
10+
9,,
8,,
7,,
6,,
5,,
4,,
3,,
7 27
) I 51
(-5 EHDE R
-3 - 2r -7 14 T 2r X
—24
-3+
— 44+
—_ 54+
—6+
-7+
-8+
_9”
_10,,
x=-3n x=-r x=1
A3
3 marks
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Question 5

1
a. [ (e~ f ()=

JLII ((—x3 —x—x+D)-(x* - 1))dx
:fl(—f —2x° +x+2)dx

M2+ Al
3 marks

Question 6

-1 -3

f@) =2 f ()= x°
f4. D~ f(4)+0.1x f'(4)

1 1y -
~—+0.1——|4) ?

wol3)

1 1 1 1
N———X—X—

2 10 2 8
1 1

2160
e

" 160

~
~

M2+ Al
3 marks
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Question 7

a. Median divides the data into halves. Therefore, the median is 2

Al
1 mark
b. Pr(X=5|x>2)=w
Pr(X > 2)
_0.15
0.4
_3
8
Al
1 mark
Question 8
a. 0.8 0.8
0.8 ' w w
w
w
0.5 0.8
w
0.2 S w
Pr(windy Sat and Sun \ windy Thurs) = 0.512 +0.080
=0.592
Ml + Al
2 marks
b.
=
0.5 W } s
S
< 0.5 w
i
0.5 s
Pr(windy on at least Sat or Sun \ still on Fri) = 0.5x 0.8+ 0.5x 0.2+ 0.5%0.5
=0.750
M1 + Al
2 marks
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Question 9
2( X 4
a. 1=jl (Ede-i— L (k)dx
)C2 ’ 4
=|—| +|kx
|: 4 :|1 [ ]2
=3+2k
4
k=t
8

b. Pr(X <3)= J.lz [gjdx + Jj (%)dx

_6+3-2 7
§ 8

Question 10

0.5 = x—175

.. x =180 this is 5 above the mean so Pr(X >170) = 0.7

z=-0.5

b. Pr(X >180| X >175) =

© TSsm 2009

Pr(X >180) 0.3 3
0.5 0.5 5

MI+Al
2 marks

Al
1 mark

MI+Al
2 marks

Al
1 mark
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Question 11

a. SA=m>+2mh
2007 = 7w(r* +2rh)
200 —r?

2r
100 r

Sh=—m——
r 2

=h

b. V=mh

,( 20072
=7r —_—
2r

=100 — —

d—V = 1007r—é7z7f2
r 2

0= 1007[—37z7f2
2

, 200 200 . .
ro= Ey =>r= = rationalise

1046
3

cm
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Ml + Al
2 marks

Ml + Al
2 marks

Ml + Al
2 marks
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