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Question 1
cos(2x) :
a. y= 2 using the quotient rule
u = cos(2x) v =3X
d—u:—2sin(2x) ﬂz?;
dx dx M1
dy —6xsin(2x)-3cos(2x)
dx (3x)2
—(2xsin(2 2
dy _ (2xsin(2x)+cos(2x)) AL
dx 3x?
b f(x):tan(\/;)
y= tan(x/;) using the chain rule
1
y=tan(u) where u=+/x=x2
@_ 1 w1l 1
du cos*(u) dx 2 2%
, dy dy du 1
f'(x)=+=—=——— - M1
() dx dudx 2%003%&)
f,[n_zj_ 1 2 2
16 2 7[72(:052 LZ ﬁcosz(j 72')(()
16 16
2
f’(”-]:i Al
16 V4

Question 2

a  y=Jx into y=3-y2-x=3-/-(x-2)

% mark for each correct transformation, the translations must come last.

reflect in the x-axis y = —Jx

reflect in the y-axis  y =—+/—Xx

translate 2 units to the right parallel to the x-axis ( or away from the y-axis) y =—, /—(x— 2)
translate 3 units up parallel to the y-axis ( or away from the x-axis) y=3—, j—(x— 2)
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b. f: y=3-J2-x swapxandy
f? x=3-2-y
aj2—y=3—x

2-y=(3-x)’ M1
y=2-(3-x)"=2-(9-6x+x*)
y=6x-x*-7
but dom f =(—0,2]=ran f™ and ran f =(—o0,3]=dom f™
To state the function, we must state its domain
f:(—0,3] >R, f7(x)=6x—x*-7 Al
Question 3
3x—(k+2)y =k+1
kx —-5y=4
—(k+2
A=l T g (ka2) =k 2k-15
k -5 M1
A=(k+5)(k-3)
. There is a unique solution when A =0 thatis k e R\{-5,3} Al
i 3Xx+3y=-4
When k =-5 the equations become
-5x-5y =4

these lines are parallel with different y-intercepts, therefore there is no solution when k =-5

3x-5y=4

ii. When k =3 the equations become
3x-5y=4

these lines are both the same line, therefore we have an infinite number of solutions when

k=3 Al
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Question 4
«/§cos(2x)+sin(2x)=0
J3cos(2x) = —sin(2x)
tan(2x):—J§ M1
2X = tant(—3)=nr -2
X =Nz +tan (\/_) nz 3
VA
2x=—(3n-1
x=Z(an-1)
x:%(Sn—l) , heZ Al
Question 5
a. 2Iog4(x—1)+log4(2)—log4(x)=g
Iog4(x—1)2+Iog4(2)—logA(x):g
2
Iog{Z(x—l) }g
X 2 M1
1% 3
X
(x—1)2:4x
x> —2x+1=4x
X2 —6x=-1
X’ —6x+9=-1+9=8
M1
(x—3)" =8
X—3=+8
X:3i2«/§ but x>1
x:3+2«/§ only Al
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b. 8x4* +16x47 =129

let u=4* then 4‘X=i=1
4% u

8U+E2129
u

8u’® +16 =129u
8u?-129u+16=0
(8u—1)(u—16)

1

u=4"== u=4"=16
8

x=—E or x=2
2

Question 6

i. f:[0.8] >R, f(x)= +1

Zsin[”—Xj
4

\\\\\\\\\\

M1

Al

G2
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ii. f’(x):%cos(%xj for 0<x<4 and f’(x)zgcos[#] for 4<x<8

Note % ~1.57 and that the gradient function crosses the x-axisat x=2 and x=6,

the gradient function is not defined at x =0,4,8 must have open circles at these points.
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ALy
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4

%J(Zsin (%Xj +1j dx by symmetry

0

+

-
~—

o

>

Il

i, F_%j[

T (ﬂxj )

f ==|—-—cos| — [+ X
4| =« 4 0

Fol (—Ecos(z)+4j—(—§cos(0)+0ﬂ M1
41\ 7@ V4

Fol E+4}
4 &

F-ti Al
Vd
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Question 7
4
. . - . . k
a. Since it a probability density function dx=1
p y y l 5 2x
4 1
k[(9-2x) 2dx=1
0
2 17 4
k[—E(Q—ZX)ZL = k[—o—2x] M1
=k[(—»\/i)—(—\/9_)}:2k -1
k=l Al
2
b.  Giventhat Pr(l<Z<2)=p and Pr(Z>2)=q
X &N(u=20,0"=16) o =4, and Z _X-u
(o
z
-3 -2 -1 0 i’
8 12 16 20 24 28 32 X
Pr(12< X <24) Pr(-2<Z<1) ,
Pr(X <24|X >12)= = now using symmetry
Pr(X >12) Pr(Z > —2)
2 L +q) |+
Pr(<Z<2) 2Pr(0<Z<1)+Pr(l<z<2) 2o (PTU)J*P -
CoPr(z>-2) Pr(z <2) - 1-q
_l-p-Z Al
1-q
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Question 8
a. X £Bi(n=3,p="?)

Pr(X =1)=(3j p'(1-p)’ =§

[

3p(1- pz):g since p=0

@—pf=%

b. Since the probabilities sum to one. » Pr(X =x)=1

kKL K g
2 2

k?+2k =1
k?+2k+1=2
(k+QZ:2

k+1:iJ§

k=-1%++2 but 0<k <1

k=+2-1

E(X)=2xPr(X =X)=0Xk2+1x%+2x5:%

2 2

E(X):g(ﬁ—l)
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Question 9
a. y =e™*(2cos(2x)+sin(2x)) using the product rule
u=e> v =2cos(2x)+sin(2x)
du dv ) M1
— = — =—4sin(2x)+2cos(2x)
dx dx
dy - X :
— = 2 2 2 -4 2 2 2
- e ( cos(2x)+sin x))+e ( sin(2x)+2cos( x))
%:eX(—Zcos(2x)—sin(2x)—4sin(2x)+2cos(2x))
dy o
-5 2
i e *sin(2x)
b. f:R>R, f(x)=e"sin(2x)
The graph crosses the x-axis when sin(2x) =0
2x=0, 7 sothat x=0 , %
3
The shaded areais A= '[e*X sin(2x ) dx Al

X

je‘x sin(2x)dx = —%e (2cos(2x)+sin(2x))

A:—% (Zcos (2x)+sin 2x

[STEINTES

J— (—2e‘2]—2}
5_
2 -z i
A=€ 1+e 2 | units
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Since di[ (2cos (2x)+sin(2x) )] ~5e*sin(2x) it follows from a. that
)

M1
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Question 10
f:[0,9] >R, f(X)=7zX+1ZCOS[%Xj

for turning points f'(x)= ﬁ—27zsin(%x) =0

(ﬂXJ 1
sin| 22 |==
6 2
X _T OF

6 6
x=1,5 Al
f(l)=7z+12003(%j:7z+6ﬁ and f(5):57z+12cos(5?”):57z—6ﬁ Al

However since we have a restricted domain function, we must examine the endpoints.

f(0)=12cos(0)=12 and f (9)=97z+cos (377[) =9r

Now 97 > 7+6+3>12>57—6+/3 so that

the maximum value is 97 and occurs whenx =9 Al
the minimum value is 57z—6«/§ and occurs when x=5 Al
ALy

30

20

10

END OF SUGGESTED SOLUTIONS
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