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Question 1
1
a. y=+16—x? =u? where u=16-x>
1
ﬂziu_izi d_u:_ZX
du 2 2Ju dx

dy _dy du_  2x
dx du'dx 2Ju
dy — —x

d 16-x2

b f (x)=log, (tan(2x))
f(x)=y=log,(u) where u=tan(2x)

dy 1 Qu_ 2
du u dx  cos®(2x)
()-8 du
dx du dx
1 2
fr(x)==
(x) u cos’(2x)
1 2
f'(x)=
(x) tan(2x)xcosz(2x)
o1 2
F(x)= sin(2x) ><(:osz(2x)
cos(2x)
2
£/(x) =
(x) sin(2x)cos(2x)
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Question 2
(1) (7-k)x-6y =10
(2) 4x+3ky=k+6

(1)= 6y=(7-k)x-10 (2) 3ky=—4x+(k+6)
_(1=k)x 5 __Mx k+6
6 3 Y 3k 3k
equating gradients, when the lines are parallel
—k__4 = 3k(7-k)=-24
6 3k
21k —3k* =24
3k?-21k —24=0
3(k*-7k-8)=0

3(k—8)(k+1)=0
There is a unique solution when k € R\{-1,8}

-X—6y =10

When k =8 the equations become 4x+24y =14 these lines are parallel

with different y-intercepts, therefore there is no solution when k =8

8x—-6y =10

When k=-1 the equations become ax—3y=5 these linesare both the same line,

therefore we have an infinite number of solutions when k =-1

Alternatively
(1) (7-k)x-6y =10
(2) 4x+3ky=k+6
7-k -6
:‘ 4 3K
A=-3(k?~7k—8)=-3(k—8)(k+1)... as before

‘:3k(7—k)+24:21k—3k2+24
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Question 3
a y= > —2 crosses the x-axis when y =0
| (x-2)
= (x+2)2 =4 = x+2=42 =x=0,4
X =2 isa vertical asymptote, y=-2 is a horizontal asymptote Al
correct graph, shape, asymptotes axial intercepts,
(0,0) , (4,0) domain xeR\{2} range (-2 ) Gl
Ty / :
of |
o
a| / :
2| / i
/ l \
/ I
S S S| VAN B VR
-6 ~4 -2 Ao 2 6
I ] N I ... Y="2HA
| g
6| §
x=2 VA
b. the required area is A — A, where
4 5
Al:JL 8 Z—Zde AZJ’( 8 Z—Zde
\ (x—2) \ (x-2)
-8 4 8 5
A% SE
x—2 3 & X—= 4
=(-4-8)-(-8-6
Al ( ) ( ) Azz(_ﬁ_loj_(_4_8):_g M1
A=2 3 3
The area is 2g units? Al
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Question 4

f(x)=log,(x) g(x)=v4x*-1
. H(a(x)=f (\/4x2 —1) = log, (\f4x2 —1)

for maximal domain, we require

4x*-1>0 = 4x°>1 = x2>l

4
x>1 or x<—l domain —oo,—l U 1,00
2 2 2 2

b g(f(x))=g(log,(x \/4 (log, (x
for maximal domaln we require

4(log, (x))2 -120 = (

1
log, (x) > 5 o log, (x)<-

1 1

X>42=2 or 0<x£42:% domain (o,ﬂU[Z,OO)
Question 5

a 2cos’ (x)—cos(x)—-1=0
(2cos(x)+1)(cos(x)-1)=0

cos(x) ;

cos(x)=1

X =2nz+cos™ (—%j X =2n7r

X= 2n7z+2—”—

3 —?ﬂ(Bnil) . 2nz where neZ

b, 2cos’ (x)—cos(x)—

cos(x)=—

2
X =

3
0,

1=0, 0<x<L2x
cos(x)=1

4+ x=0,2rx
3

2?”4?” 27 ( orn=0,1from a.)
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Question 6

f:[0,4] >R, f(x):3sin(”—xj has amplitude 3 and period 27 _y
2 z

2
the graph has one cycle over its domain

9:[0,4] >R, g(x)=x , h:[0,4] >R, h(x):33in(%xj+x: f(x)+9(x)

by addition of ordinates
h(x) must pass through (0,0), (1,4),(2.2),(3,0),(4,4)

Al
correct graphs and endpoints G2
V' N
5ﬁy
4 R ~7
I SN N
3 / \\ g(X)/ ,,,,, 7 /
NN T
2 / \ N ~ /
7/ \ > S /
1 72 /\ \\ /
e SR /' h(x)
ol/ \ \ X
»»»» \ i I A
=~ 7 14
R 1 2\ 3 /4 5
\ /
_2 \\\ /
_3 fo) N/
— 4”
b, h':(0,4) >R, h'(x):%[cos(%xjﬂ Al

must have correct domain, open interval, as the gradient function is
not defined at the end-points.
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Question 7

1
[

Since the probabilities sum to one. 2 Pr(X=x)
k

ik+e—:1 let u=e"

2¢" 4

1

BB by 4u

2u 4

2+u°=4u

u—4u  =-2

U —4u+4=-2+4
(u-2)°=2
u—2:iJ§
u=e“=2+2

k =log, <Zix/§ ) both answers acceptable

completing the square

Question 8

o ﬁ p}u

f OBXOZ—O.OS
n
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Question 9

a. using the product rule
i(xe‘zx) = xi(e‘zx)+e‘zxi(x)
dx dx dx

=-2xe ¥ 4

b f(x)=xe™

f'(x)=e?(1-2x) for turning points f'(x)=0

= x:l f 1 :le‘1
2 2) 2

5 %)

2" 2

- _ 1 —2X
The area is A_J.O xe " dx

Since i(xe‘zx) =-2xe X +e X
dx

xe?* = —2.[ xe 2* dx +J.e‘2X dx
2 I xe 2 dx :I e dx—xe

1 B B e—ZX
=—"p 2x_Xe 2x:_

J.xe‘2X dx=— 2

A= j: xe 2 dx

1

A:{— e:X (2x+1)}

2
3e +E=E(1—3e‘2) units?
4 4 4

0

A=—
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Question 10
a  T()=9-x, f'(x)=-
At P(p, f ( )), f(p) . f'(p)=-2p
Tangent y—(9-p?)=—-2p(x—p)=-2px+2p’
y=-2px+9+ p’ Al
b crosses the x-axiswhen y=0 = —2px+9+p°=0 = 2px=9+ p°
9+ p? 9+ p°
= S ,0
crosses the y-axis when x=0 = y=9+ p°
Y. =9+p> R(0,9+p’) Al
2 (94 p?
c A(p)_%x(9+ pz) 9;5 =( ) using the quotient rule
u=(9+p?) v=4p
du dv
— =4p(9+ p? —=4
dA 4p( p?)x4p—4(9+ p2)2 4(9+ pz)[4p2—(9+ pz)}
dp (4p)’ 16p°®
3(p*+9)(p*-3)
- 4p? Al
For a maximum or a minimum
we require g—':‘:O — p?=3 but 1<p<3 so p=+3
9+3)° 122 3
A3 _ 3 123
() INRRNCN
The minimum value of the area occurs when p= J3 and is 1243 Al
d. Investigate the end-points of the function
10° 18°
Since 1<p<3 A(l)=—-=25 and A(3)= =27
4 4x3
The maximum value of the area occurs when p=3and is 27 Al

END OF SUGGESTED SOLUTIONS
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