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For authorised copying within Australia please check that your institution has a
licence from Copyright Agency Limited. This permits the copying of small parts of
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Question 1
1 2

y= % differentiating using the quotient rule

X
let u=log, (2x) v=2x"
du = 1 v =4x Ml
dx x dx

1

2
dy 2x"x ;—4xloge (2%) _ 2x—4xlog, (2x)
dx - 4x* a 4x*
@=%(1—2loge(2x)) Al
dx 2x
Question 2

logs (x+2)+log, (2x—2) =2
log, ((x+2)(2x-2))=2
2(x+2)(x-1)=6"=36

X +x-2=18

¥’ +x-20=0
M1
(x+5)(x—4)=0
x=-5 x=4
but x>-2 so there is only one answer x =4 Al
Question 3
For the function to be differentiable it must be continuous and the gradients must match.
f(2)=aV4=2a=2m+3 M
2 x>2
f'(x)=42Jx+2 = f’(2):%:m Al
m x<2
a=4m = 8m=2m+3 6m =73
1 Al
m=—
2
a=2 Al
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Question 4
a. Gl
Aly
4.
2
-3 2 -1 1 >
-2
-4
b. A= 2_[;(4x - x3)dx by symmetry
42
A= 2[2;& —x—} MI
4 0
4=2[(8-4)-(0)]
= 8 units’ Al
Question 5
1 ox) - :
f y= 5(1 —e ) interchanging y and x
7! xX= %(1 —e ) transposing to make y the subject M1
' 3x=l-e® = e¥=1-3x = -2y=log,(1-3x)
o 1 1 1
= x)=-—=log,(1-3x)=—1lo Al
y=/"(x)=~7log, (1-3x) =" log | -
the domain of f~', needs to be stated as we are asked for a function
since 1-3x>0 :>x<% dom f‘lz(—oo,%]
0 1 4 1
f :{x:x<§}—>R . f (x)z—Eloge(l—?sx) Al
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Question 6
a. v =”—h(h2 +75h) = (K" +75h*)
45 45
when h=1 Ah=0.01 find AV
AV _ T (352 +1508) = Z (12 + 50h) = 2L M1
dh 45 15
AV = (1450)x 0.01=27 ey’
15 1500
the volume increases by U= cm’ Al
500
b. Now given % =10 cm/min
By the chain rule 2 = V@ _107 42 | 50,) M1
dt dhdt 15
when h=1 dV| = 2”(“—50) =347 cm®/min Al
dr |, 3
Question 7
a. [ ksin(3x)dr=1
—%[cos(ﬁ%x)]g =1
—%(cos(7z)—cos(0))=2?k=l M1
k=3
2
b. di(xcos(?ax)) = cos(3x)—3xsin(3x) Al
X
3J.xsin(3x)dx = Icos(3x)dx —xcos(3x) = %sin(3x) —xcos(3x) M1
Now E(X) =%j03xsin(3x)dx Al
(x) =§x%[ésin(3x)—xcos(3x)1j M
(X) =%Hésm(ﬂ)——cos(ﬁ)j—(—sm(O)—OH
E(X) =% Al
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Question 8
X 1 2
Pr(X:x) sin(k) 2sin’ (k)
a. D Pr(X =x)=sin(k)+2sin’(k)=1
2sin2(k)+sin(k)—1=0 Mi
(25in(k)—1)(sin(k)+1)=0
sin(k)=-1 not possible, since, probabilities must be positive Al
1
d sin(k)=—
and sin(k) 5
X 3% Al
6 6
b. E(X):Z:)cPr(X:)c):sin(k)+4sin2 (k)
1 1
E(X)=—+4x—
(X) 2jL 4
E(X)=15 Al
Question 9
a. g(x):tan(x) and h(x):% Al
1
b. let f(x)=y=tan(u) u zg :%)ﬂ chain rule M1
Q:—l ﬂzlx_%z 1
du  cos’(u) dx 4 dx
dy 1
! _—— = Al
f'(x) dx 2(\/}}
4\/;cos S
dy f,(ﬂz}_ 1 - 3 3 4
= = = = ——x—
dx| _= 9) 4, cosz(Zj 47[{\5} 47" 3
Al
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Question 10

a. xz—% is a vertical asymptote, y =1 is a horizontal asymptote
4 5 5
the y-interceptis y=1-—=— |0, — Al
y ptis y 99 ( 9j
crosses the x-axis, when y =0, (2x+3)2=4 2x+3=42
SURTTPE U B G UPAN O I
2 2 2 2
correct graph, correct axial intercepts and correct asymptotes Gl
3ty
i 2|
_____________________________ |
i : ;
-3 -2 1 -1 0 1 2 3 v
s
i -2|
i -3
1
b. The areais 4= 1—% dx Al
(2x+3)
0
1
A= x> | =[[142]-[0+2 Ml
2x+3 ], 5 3
A= nits? Al
15
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Question 11
Pr(Vegimite on two days) M
=VvVJoVJV
Mon Tue Wed
0.25 J
J
<—
4_—
=0.2x0.75+0.8x0.2
1 3 4 1 3 4 15+16 Al
= x—F—x —"=—+4+—=
5 4 5 5 20 25 100
=0.31 Al

END OF SUGGESTED SOLUTIONS
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