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SECTION 1: Multiple-choice questions
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(xl_zl) + (y ;22) =1, .. (X—l)z + (y —;2) =1.

Q3 A, B and D are equal to tan(%j .
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Also, cot 2 =
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Quicker to evaluate tan[ and cot( ) by calculator.

Q4 The period of y = —sec(x) is halved, .. y = —sec(2x).

Then y = —sec(Zx) is translated to the right by %,

el

Q5 Non-real roots of a polynomial with real coefficients appear
in conjugate pairs. .. always in even number.

1 w w _
—= =——=——. "W ' has the same argument
W oww |w| 25
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Q6 w' =

as w,i.e. point S, but L of |W|, .. point P.
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Q7 Shaded region = {z :% < Arg(z)< %} .

Q8I cos? (x)sin’ (x)dx = I cos? (x)sin? (x)sin (x )dx

- J? cos’ (x)(l —cos’ (x))sin(x)dx :

du _ —sin(x). When x=0, u =1, when

Let u= cos(x), p
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Q9 Stationary points: ' '(x) =f (x) =0, from graph
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Q10 Differentiate x> + y*> =9 implicitly, 2x + Zy? =0,
x

@ =2 In the third quadrantat x =-1, y = —2\/5,
dx y

dy__ 1 1

de  —22 242

x ]z = loge|b| - 10g6|a| .

Note: log,(a) and log,(h) are undefined because a and b are
A, B,C and D are undefined.

negative values. .".

QI2 y=+vx? =9, . x> =y*+9. At x=5, y=+5 -9 =4

Volume = J:(ESZ —lzxz)dy = HL4(25—(}’2 +9))dy
:ﬁJ-:(16—y2)dy.



Q13 b.(a—b)=b.c=0Dbecauseb L c.

Q14 r(r)=2sin(r)i+cos(r)j, 0<r< 7.
2 2
LX= 2sin(t), y= cos(t). (%) +y° =1, ie. XT+ y*=1.
As t increases from 0 to 7, x increases from 0 to 2 (when ¢ = % )

and back to 0. .-.

0<x<2.

QI15

“"5g5in30° :%g

R
m

Q16 Let T be the tension in each string. 27 cos30° —10g =0,
10g 10g+/3

N

Q17 Resultant force =R+ S + T = 6i + §j

~T =

Acceleration = (6i + 8j)/5,a = g i+§j,

SSEROR

Q18 Take upward direction as positive.
u=+21, a=-98, t=10, s=-h.Use s =ut+%at2,

—h=210-490, .. h=280.

Q19 The body is on the point of sliding down the plane, .".the
frictional force F must be parallel and up the plane. N is the
normal reaction and must be perpendicular to the plane. Weight
force is Mg.

Q20 The slope field indicates that the function has an x-
intercept, .".it cannot be A, C or D. The slope field is defined for

x e R", ..the function cannot be E.

Q21 Excess of water temperature over the temperature inside the
refrigeratoris y—4. At t =0, y =20.

Q2 Use Yy, = Yoy + Vs, V' = Cos[zj e

x=0,y=2
x=02, y~2+02c0s0=2.2
x=04, y~2.2+0.2cos(0.1)

SECTION 2

Qlar=(2-2cos(t))i+(1+sin(r))j, s=sin(r)i+2cos(r)j, > 0.
r.s = (2—2cos(t))sin(¢)+ 2(1 +sin(¢))cos(t) = 2(sin(¢) + cos(t)) .
Whenr Ls, rs=0, 2(sin(t)+ cos(t)) =0, sin(t)+ cos(t) =0,

tan(t) =-1, . t= 377[ is the first time.
Qlb x=2-2cos(r), y=1+sin(t),
cos(r)=— i , sin(z)=y-1.

2 2
Hence (_XT_zj +(y—1)2 =1 1ie. (x—42) +(y—1)2 =1, where
0<x<4.
Qlc For R: Velocity = dr/dt= 25in(t)i+ cos(t) j.
\/4sm

For S: Velocity = ds/dt= cos(t)i —2sin(r)j.

x/4sm

Speed = \/(2 sin(¢))” + cos t)+cos?(r) .

Speed = \/cos2 —2sin(z t)+cos’(t) .

-, same speed at any given time.

Find 7 such that 2sin(z)i+ cos(z) j = cos(r)i—2sin(t)j,
i.e. 2sin(¢)=cos(¢) and cos(t)=—2sin(t),

i.e. tan(r) :% and tan(t)= —% . No t can satisfy both equations

simultaneously, .. R and S never have the same velocity.

Q2ai u=0, s=+400, =8, a=? Use s:ut-i-%atz,

400 =%a82, a=125

Q2aii u =0, s =+400, 1 =8, v="? Use s:%(u+v)t,

400 :%v& v=100

Q2bi a= R = ~5000-0.5v*  _ —5000-0.5v* .
m 400 400
equation of motion.
Q2bii Let a = vﬂ,
dx
v _ ~5000-0.5v* _ ~10000—v*
dx 400 800
cdv —!104 +v7 '
Tdx 800y



dx 800v 800v
2bili — =————, x:J.— dav.
Q dv  10* +v* 10* +v7
. 4 du
Let variableu =10* +12 =2v,

_I_ﬂd_”d J'_ﬂd

u dv
=—400log, (10 +v?)+C.
At x=0,v=100, .. C =400log, 2x10".
Hence

4
x=400log, 2x10* —4001og, (10* +vz):40010ge(12><10 j |

0* +?

When v =0, x =400log, 2 =277, ..distance =277 m.

4, .2
Qreter a e v 10 a0
dt dt 800 dv 10" +v
0 800 100 800
T:j -0 4 =.[
oo 10 + 72 v o 10* +1°

100 2 100
T:J' A0 gy =g tan [ || =8tan"(1)=27=6.28
v 100

4
o 10" + 0

Q3a v=6+8i, w=T7+I.

Infz)

Q3bi [y|=v6” +8* =10, ~veS

Q3bii

An(z)

Q3c u+iw=w, ~u=w—iw=w(l—i)=(7-i)l-i)=6-8i

Q3d {z : |z| < 10} is the circle and its interior. {z : |z - u| = |z - v|}
is a straight line equidistant from « and v.

Infz)

{z:|z|£10}m {z:|z—u|:|z—v|}

Q3e Let i be a unit vector in the direction of Re(z) axis, and j a
unit vector in the direction of Im(z) axis.

OW =Ti+j, WV =0V —OW =(6i+8j)~(7i+]j) = —i+7j.
L OW oWV =—T+7=0, . OW LWV ,ie. ZOWV =90°.

Q4a fis defined when 1—x> >0 and x>0,ie. —1<x<1 and
x>0, ..the largest domain is [0,1) .

Q4b When x=0.5,

y=2(0.5)(1-052) +(1-052)% =2.391
*D=2x239=478

e P69}l o)
- 1(0.5)=1.2356.
tang =1.2356, ¢ =51° A
0=90°-51° =39°
A o
~—
¢ »
Q4di The third term is 2{2)& (1—x2)‘1‘} R el

(e
Q4dii V = j;"snyzdx - joo's 71'[4)6\/1 Xt x4 %de
1-x

R 0.5
41-x*F 8x }

Q4diii ¥ = 7[[— T+Sm x| =6.1m’.

0
.7 packages are required.

Note: for I4x 1-x?dy,let u=1-x2, %:—Zx
X

.'.J.4x 1—x2dx:J x/_—dx j Zx/;du

3
2

>

:—4L+C: +C.
3



Q5a Normal reaction N = 75gco0s30°
Weight W =75¢g
30°
Q5b Along the slide,
., N 75g 75g\3
75gsin30° —— —=—
J_R_"E s_ 2 10 _g[, 3]
m 75 75 2 5

Q5ci Motion under constant acceleration:

E:

u=0s=6 a=2= . J:3.2026,t:? Use s:ut+%at2,

2
t=194.

Q5cii u=0, s=6, a=3.2026, v=? Use v> =u’+2as,

Sv=42as =6.2.

Q5d i

—6.25in30° = —3.Li, 30

6.2¢c0s30° = 5.37

Consider the j component:

u=-31s=-2,a=-98, t=? Use s:ut+%at2,
—2=-3.1t—4.9¢%, 492 +3.1/-2=0, t =0.40.

Consider the i component:

u=+4537,t=040, s=? Use s=ut (Note: a=0),
s=2.1.

Distance = 2.1 m.

Q5e Landing velocity, i component is 5.37.
jcomponent: u=-3.1, s=-2,a=-9.8, v="?

Use v? =u® +2as, v’ = (=3.1) +2(-9.8)(-2), ..v=-6.98..
Landing velocity v=5.37i—-6.98 j.

Landing momentum
p =mv=755.371-6.98 j)=402.751-523.5j.

Ip|= /40275 + (- 523.5) = 6.60x10’

Please inform mathline@itute.com re conceptual,
mathematical and/or typing errors




