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Question 1

1 1
a. Let y=+16—x :(16—x3)2:u2 where u=16-x’

1
ﬂ:luj du
du 2 dx
dy dy du _

u
dx  dudx 2 2Wu
dy — -3x

dx 2Jl6—x

16—x°

J16—x*

Question 2

4c0s(ﬂj—2:0 = COS(QJ =
3 3

ﬂ=2nﬂ'i‘cos’l l :Znﬁiz
3 2 3

| =

x=6nxl where neZ

Question 3

f(x)=log,(x+3) g(x):5+2x—x2

Rl using the Chain rule

M1

Al

Al

Ml

Al

f

8
f(g(x)):loge(5+2x—x2+3)

—log (8+2x X )

))=log, (-(x* —2x-8)) =log, (—(x—4)(x+2))
we require y=—(x—4)(x+2)>0 from the graph

2<x<4=(-2,4)
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Question 4
xX'=2x+3y-4 and y'=-y+2 Al
=y=2-y
/ /’ /’ 4 /’ Ml
2x=x -3y+4=x —3(2—y )+4:x +3y -2
so 4x+y=3 becomes
2(x¥'+3y'=2)+2—y"=3 drop the dashes
2x+5y=5 so a=2 b=5 k=5 Al
Question 5
i. q=—10p
p—10
10( p—10)—-1(10
@: (p ) 2( P) using the quotient rule Ml
dp (p-10)
dg _ —100
dp (p-10)°
ii. p=15 Ap=0.1 Ag=?
dq _Aq
dp Ap
p M1
= qu—q Ap
p=15
-100
Ag = = X0.1=-04 cm or 0.4 cm decrease Al
jii. d—p:0.25 cm/sec  and ﬂ:ﬂd_p M1
dt dt dp dt
ﬂ:iozxo.zs when p=15
dt (p-10)
dq = _1?0><0.25 =—lcm/sec or 1.0 cm/sec decrease Al
dr|,.s 5
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Question 6
3 3
i ij(3 X dx:kj 3x—x )dx 1
0 0
2 3P
k 3 X :k(ﬂ_g_ojz%:l M1
2 31, 2 2
k=2
9

ii. Now Pr(2< X <3)=Pr(0<X <1) by symmetry

l
O<X<1 _[3x x*
0

) 1
_2 31_16_ _2 (2_1_()] M
91 2 3 2 3
s
27
Pr(X>2) Pr(2<X<3) Pr(0<X<l
Pr(X >21X >1) r(X>2) Pr(2<X<3) Pr(0<X<l)
Pr(X >1) 1-Pr(Xx<l1) 1-Pr(X<I)
7T M1
_ 27 _27
Pr(X>2IX>1)—1_7 2
27 7
Pr(X >21X >1)=— Al
20
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Question 7
i. D Pr(X =x)=log,(k+1)+log,(2k—4)=1
log ((k+1)(2k—4)) =1
(k+1)(2k—4)=8 i
2k* —2k-4=8
2k*—2k—12=0
2(k*-k—-6)=0 il
2(k-3)(k+2)=0
k=3 or k=-2 but k>2
k=3 only Al
ii. E(X)=log,(k+1)+2log,(2k—4) with k=3
E(X)=1log,(4)+2logg(2)=logs(4)+logs(4)=1log,(16)=m
" M1
8"=16 (2°) =2' =3m=4
m:E(X):g Al
Question 8
y=f(x):a(x—h)3+k
since there is a stationary pointat x=2 = h=2
crosses the x-axis at x=4 f(4)=0 = 8a+k=0 so k=-8a Al
y:f(x):a(x—2)3—8a:a((x—2)3—8)
t 3
A=af((x-2)'-8)dr =64 Mi
0
1 ) 1 1
A=a[—(x—2)4—8x} =a (—(24)—3zj—(—(—2)4—0j =-32a=64 M1
4 0 4 4
a=-2 k=16 h=2 Al
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Question 9

y=16—x" at the point (a,f(a)):(a,16—a3) %:—&C2 m, =-3a’

— 3 —
322107020 e sy M1
a—0
at the point of contact —2a’ =16 a’=-8 so a=-2 Al
The tangentis y=-12x Al
ALy
40}
204
‘ N
-4 -3 -2 -1 1 2\3 4 5
204
—404
k>-12
k<-12
,60,,
k=-12
i. one solution k >-12
ii. two solutions k£ =-12
iii. three solutions k£ <—12 A2
Question 10
v(t) _ 24
N4t +9
4
24
s = dt
V4r+9
0
4
s :%xZ[\/4t+9} Al
4 0
s :12(@ 9 )
s =24 metres. Al
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Question 11

:3x—5:3(x—2)+1:3+ 1 Al
x—2 x=2 x—2

i. f(x)

ii. crosses the x-axis y=0 = 3x-5=0 :xz% (—,Oj

crosses the y-axis x=0 = yzg (O,%j Al

the line x =2 is a vertical asymptote and
the line y =3 is a horizontal asymptote. Al

P N

0 T S S

, X
-6 -4 -2 2 4 6
_2l :
_4] i
—6l Lo
rx=2
iii. f i y=3+ swap x and y i
X—
o x:3+L :L:x—3
y=2 y=2
1 4 1
y-2=—> y=f"(x)=2+— Al
x=3 x=3
must state the domain of the function, dom f~' =ran f =R\{3}
FUR\(3) R fl(x)=z+L3 Al
X—

END OF SUGGESTED SOLUTIONS
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