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Question1 E

PQ isnorth

Z/PQR = 40° (alternate angle with the given 40°
angle)

/PRQ =110°(sum of anglesin triangle = 180°
Using sinerule
X 6

sin110°  sin40°

Question2 C

4
=1+—
y 2

This graph has avertical asymptote at x = 0
and a horizontal asymptoteaty =1

Question3 D
y intercept whenx =0

y? =1

y=%1

X intercept wheny =0

0=4x*+1

—1=4x?

But thisis not possible so no x intercepts
As x becomes large

y2 — 4x?

y — 12X

-, asymptotes arey = 12X

Question4 A
1 N 1 sin®x+cos”x
cos?X Sn’x  cos® xsin® X
1.1 1
cos®x  sn’x  cos? xsin? x
1,1 11
o’ X Sn’x cos?x  sin®x
1 1 2 2
+ —5— = 56C” X X COSeC”X
cos®X  sin®x
1 1 2 2
+ = sec? X CosSec?x

cos?X sin®x
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Question5 E

oot Lo ()
ot et

S Ny
X
wla

N

Question6 A
Z=X+Yi

2=x—w
Z—E:X+W—W—W)
Z—2=X+W—X+w

Z—2=Ox+yi+yi

Z—2=2yi
Question7 B Question8 D
Z=-2i P(2—i)=0snce 2—iisaroot
72 — 4j? - P(2+1)=0sinceif 2-iisaroot then 2+
22 _ _4 isalso aroot
‘22‘24 (z-2+i)(z-2-i)=Z2—4z+1

Arg(ZZ) =n -n<Arg(Z)<r

2z+1
7° —4z+1)223—7z2 +6z+5

27° —87% +10z
7?2 —4z7+5

72— 4z7+5
. 2z+1lisafactor

1.
~.Z=-—Isaroot
2

.. onereal root and two complex roots.

Question9 B
Z=X+1y

zZ=X-—1y

zz=x%+y? whichisacirde
Shaded region lies between and on the circles

x> +y?=landx?+y*=9

~1<77<9

Question 10 C
3x+4 A B

= +
(x—4)° x-4 (x—4)
3x+4 A(x-4)+B

(x-47  (x-4)
3XxX+4=A(x-4)+B
Letx = 4

16=B
~3x-12=A(x-4)
Letx =5

A=3
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Question 11 A Question 12 E
%(xCos‘lx) = Cos x - - X - Letu=2e -1
vi-x du = 4e**dx
xCos x = JCos X — j 462 dx
A 1 X2 — JZeZX
fCos xdx =xCos~ x+f dx eZXdX du
V1= J 261 4
f—ezxdx = Elog u
2% -1 4 °°
2X
J.Z(ZTdi(l = %Ioge(ZeZX -1
Question 13 C Question 14 A
Letu=2x+1 Make sure calculator isin radian mode.

S.2X+3=u+2and %zZ:du:ZdX
X

Whenx=0,u=1
Whenx=4,u=9

4 9
1 j (2X+ 3\ 2x+1(2)dx = = j (u+2)Judl
2O 2 1

Press Maths9 to get fnint

then enter ((x* — 2x)/(2cos(x)), %,0,1)
Press enter
This gives the answer - 0.4369
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Question 15 B Question 16 E
4 y= e
V=_[7zx2dy g
0 Y e
4 dx
V=7 (4-y)dy 0% _ oo
0 a2 K€
dx
2
V = nldy - 214 - k2e* = 5ke!* — B
2 2
V = 7(16-8-0) = k"=5k=6
V =81 = k*-5k+6=0
(k—-3)(k-2)=0
k=3or2
Question 17 D Question 18 B
a _4 ~200s(30)° j + 2sin(30)°k
dt ”
3 1
=-2x~Zj+2x=k
:%’”3 > ] 2
=—3j+k
N _ g2
dr
NV_NA_r2s
dt dr dt
N _1om?2
dt
Whenr =8
d—v=12><717><64
dt
d—V=76877,'

dt
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Question 19D
Taking the 5 possible answersin turn and

checking the dot product which = 0 for
perpendicular lines.
A.2+4+6 =0
B.2+4-6=0
C2+4-6=0
D.-4-2+6=0
E.-4-2+6=0
Checking the answers B, C D, and E for
magnitude.
B. 2 i+dvd="224

9 9
C.4J1+4+4=12#4

D.g«'4+1+4 =4

Question 20 A
Leta=—i —j +3K

Letb=i +2] — 2k

(aoﬁ)ﬁz-f-2f+2I2
a-(aolS)lS:—f—f+3l2—(-f-2f+212)
a-(ae B)IS = f+ k which is the vector resolute
of a perpendicular tob

E. ﬂxf“4+1+4:ﬂ;«r&4
9 3
. answer isD
Question 21 B Question 22 A
— — av ~ —tr
Must show that PQ = kQS azazcos(t—l)l +3ek
wherek e R

PO+ 00

e
PQ=0Q-OP
o

. Must show that q-p = k(s - q)

Whent=1
a=cos0i +3e’%k
a=1 +3k
a=i+3k
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Question 23 C
Height referstoj component

Maximum height when

Question24 C
v=[2sinti dt

~ —
v=-2costi + C

2t-6=0
~ ~ ~ -
=2t=6 2i +2) =-2cosn + C
=t=3 ~ ~ ro
2i+2)=2i+cC
g ~
c=2j
s v=-2costi + Zf
v(0) = —2cos0i + 2f
v(0)=-2i +2j
Question 25 B Question 26 D
Using Pythagoras Theorem - -
8 5 p=myv
2 =82 _ 52 N Y
x=64—25 X v=13
%
X =+/39 p=2x13 12
-
p=26
Question 27 E Question 28 C
In E the resultant force (without F) is acting T=myg
down the plane. Friction always opposes the T =mgsing
motion, so F would have to be acting up the .
p|ane_ rnZg = rnlggne
m, =M sinf
1_m
sne m,
Question29 C Question 30 D

Dropped from rest meansv=0whent=0
Hence, not A or B

The velocity increases and becomes more and
more positive until the ball hits the floor.

When the ball rebounds the velocity is negative
and becomes less and |ess negative.

Hence, not E

In D the same change of velocity takes the same
time and so the height reached would be the
same.

Hence, C.

Whent=O,P=£><150=30
100

dpP

— = |nput - Output

at p p
E:10—i><10

dt 150
£=10—£ t=0,P=30
dt 15
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Question 1

a.
Centre (-1,2)

Equation of ellipse of form
2 12
(-? =y
a b
whereh=-1k=2,a=1,b=3

Lx+D? (y-2)7

Question 1

b.

Trandate 1 unit to the left parallel to the X axis.
Trandate 2 units up parallel totheY axis.
Dilate 3 units paralel tothe Y axis.

1 9
Qgeﬂion 2 _ Question 3
D|st.ancetraveled by car in GQSecs. Letu:cos(é)
= Distance traveled by truck in 60 secs.= 17 x 60 2
— 1. x
- 24T + 24(60-T) =1020 du= —ESln(E)dX
24T +720-12T =1020 snX 10X
12T = 300 [—2dx=-2f 2u2 2 dx
T =25 sec. cos”
sin5
J. 2 dx=—2‘|.d—l2J
cos? X u
2
2 e o412
f ldx_ Zju du
sini 1
f 2 dx:—2u—:g+cwherecisaconstant
o X -1 u
2
sinz
I 2de: 2X+c
cosZE cosE

An antiderivative is 2sec(§ )
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Question 4

Turning Pointat x=1and x =3
Gradient negative when x > 3

Gradient positive when x < 3 except when x =1

Maximum when x = 3
Stationary point of inflexion when x =1

Question 5
u/=v1+1+1=+/3

Vi=V1+a? +1=+2+a?
uev=1l-a-1=-a
Uev=+3x+2+a?cos60° = -a

J3x+2+a?
2
.. aisanegative number

2a=—/3x~2+a?
43’ = 3(2+a?)
a’=6

a=—+/6 sinceais negative.

Question 6
L S I
dt
dt _ 1
&V _24\V2+5
10
- —L
3-2+V2 +5
Use graphics calculator
Math9 fnint(Integrand, variable, 3,10)

t =1.7 secsto 2 significant figures
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