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Suggested Solutions

Question 1
a b.
=X +Y] y = cos2t
f=sintf+0052tf (1 mark) y=1-2sin’t
y=1-2x?
(2 mark)
C. d.
Ya
-l=<cos2t<1
-1<y=<1
-l<sgint<1 (0,1
-l=x=1
< .< (_i’()) (i,o)
Domain: -1=<x=1 (1 mark) N2 N2
Range: -1<y=<1 (1 mark) )P(
(-1,-1) (1,-1)

Whenx=-1y=1-2=-1
Whenx=1y=1-2=-1

Wheny =0,1-2x% =0

shape (1 mark)

X intercepts (1 mark)
y intercepts (1 mark)
end points (1 mark)
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e O
r=sn’i +cos’| OF = 0.8i -0.2]
4 2 .
. OA=—i
oL V2
V2 AF - AG+OF
(2 mark) =AU+
AF = OF - OA (1 mark)
— ~ ~ 1=
AF = 0.8 - 0.2] - ——i
=2
AF = 0.09 -0.2] (1 mark)
f.(ii) g

New path of travel is aong the tangent to the
curve.

f = costi - 2sin2tj (1 mark)
Initial point along tangent iswhen't =%

. avector AP which represents the butterfly's
new pathis

AP = k(%f - 2[) wherek is a constant

N3'=k(%f—2f)

AP = k(0.7i -2j) (1 mark)

No, because the position vectors AF and AP

are not paralel since 0.09i - O.Zf = k(0.7f + Zf)

wherek is a constant.
(2 marks)
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Question 2
a. b.
_k F - ma
R? ~ —mk
2 F=—p
k=gR X
(1 mark) (1 mark)
C. d.
. -k -grR? 2 _ogr-2gRA(L -1
a- - V¥ = 20R- 20RP( - )
d1p Rz V- 2gR- 2gR+ 2%
d 2 X
2gR?
1o -2 2_ O (1 mark
2v —f ngx dx v ” (1 mark)

2
12 K
2

At the surface of theearthx = Rv=u (1 mark)
12 R

= U =
2 R

+C (1 mark)

+C

=C= uz—gR (2 mark)

Hence, 1v2 ng 1u2
2 2

N |-

_gR

) Zng

Ve = +u2—29R

V2 =u —29R2(———) (1 mark)

Antidiff. both sidesw.r.t.x
3

t= X2 +C (1 mark)

3, 2gR?
Whent=0,x=R
3

2 R2 +¢c

3\ 20R?
1
2R2
3y29
2 3

St=—" xx2-

3J29 xR
3

0=

2R
3y29

2 . x2 =
_—3\@[3_“?] (1 mark)
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e

For body never to return to earth
X — ©

v =u? - 29R2(1 - 1)
R x

ASX —

v2=u2—29F22><1
R

vZ =u?-2gR (1 mark)

For body not to return to earth,v> 0
= u?-2gR>0

= U’ > 2gR

=U> \/ﬁ (1 mark)

U> 2 x9.8x6.4x10°

u>11.2 x10% m/sec
u>11.2 km/sec
u=12 km/sec (1 mark)
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Question 3

a. b.

AB=i +2] c

[AB| - \5 'a
BC=2 -j A .
ABBC= (i +2])*(2 - ) (T mark)
ABeBC=2-2

AB*BC=0 AC = AO+0C

. ABis perpendicular to BC (1 mark) -G’

pe=m BC - BO+0OC

DC=i +2j (1 mark) BC—C-b

D_C=D_O+f AC+BC=(c-4)*(c-Db) (L mark)
ic=f‘i) AC*BC=C*C-C*b-asc+ab
D= -D —

O_ OAC ACA R AC°BC=c2—bccos@—ac:cos(180—t9)0+ab0051800
OD =5 +2j-i-2j

OD=4i (1mark)

AC ¢ BC = ¢? - bccosf + accosd — ab
But, a= b= c (equa radii)

. AC*BC = c? - ¢?cosb + ¢ cosf — c?
. AC*BC=0 (1mark)
-.|AC|BC|cos2ACB =0

But [AC| = 0 and [BC| = 0

.. C0SLACB=0

= /ACB = 90" (1 mark)
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Question 4
a. b.
| .
\Y =fnx dy
0
h
> \Y =f10nydy (1 mark)
0 X 0
V =5my%g
V =57h? (1 mark)
(1 mark)
C. d.
Surface areaisacircle. dh _dhav (1 mark)
S=ar? wherer = X dt dvadt
- S=mx? (1 mark) N _ 102 (1 mark)
dh
= S=m x10y dh 1
- — = -0.002 x 1070 (1 mark
Buty=h & - 1000 X ( )
.. S=107h dh

(1 mark)

— = -0.002 m/hr
dt
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e
V = 57h?

Initialy, V = 80

.80 = 5h?

h? =16

s.h=4minitialy, whent =0 (1 mark)
dh

— =-0.002
dt

h= f -0.002dt

h=-0.002t + ¢ (1 mark)
4=c
- h=-0.002t + 4
Pool isempty whenh =0 (1 mark)
0.002t = 4
4

= ——
0.002
t = 2000 hrs. (1 mark)

Question 5

a. b.
Fr=20-
R 2

pZ

5V < »20

vsq (1 mark)

(1 mark)
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c

mﬂ= O—EV
dt 2
SQ = ZO—EV (1 mark)
dt 2
dv Y,
d 10
dv_40-v
dt 10
Invert b.s.
dt 10
dv  40-v

Antidiff b.sw.r.t.v
—dv
t=-10——— (1 mark
f 40-v ( )

t = —10loge(40 - v) + ¢ where c is a constant
Whent=0,v=0
0=-10log,40+cC
c=10loge40 (1 mark)
t =10log. 40 -10l0g(40- V)
40
t=10|09em

L_ |Og 4—0
10 €40-v
t
ol0 _ 40
40 -v

t
e_ﬁ B 40-v

40
_t
40e 10 =40-v
t
v=40(1-e 10) (1 mark)

1 ¢4--——-

* shape (1 mark)
e asymptote (1 mark)

e
As time — « the boat approaches a speed of 40
m/sec (1 mark)

f.

t
o _ 40 - 40e 10
dt

60 ot
X = f40— 40e 10dt (1 mark)
0

¢ 160
X = 40t + 400e 10

0
X = 2400 + 400e~® - 400
X = 2000.99 m
X = 2.0 km (1 mark)
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