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Question 1
a. b=-2i+y j+4k
lb|=+/(=2)" +y? +4% =/20+ y* =5 squaring both sides M1
20+y? =25
y*=5
y=+/5 Al
b. cos(lSOO):—ﬁ cos(0) =2
7 ]
V3 y
o 2 y<0 M1
2 J20+y?
—/34/20+y? =2y squaring both sides
3(20+ y2) =4y?
60+3y° =4y’
y? =60 = 4x15
y:—2x/1_5 since y<0 Al
Question 2
a.
inflow 0.5 ©
kg/litre
at 2 litre/min > o
— outflow at 3 litre/min
Now Z—? = inflow — outflow
and the volume V (t) of the tank at a time t. V (t) = 200+ (2—-3)t = 200t
d—Q= 2x0.5- 3Q =1- 3Q Al
dt 200-t 200-t
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b. Q:%(ZOO—t)+C(200—t)n

1 n-1

differentiating LHS ?j—?z—i—nC(ZOO—t) M1

RHS 1-—2 g 3 (3(200—t)+c(200—t)”j
200-t ~ 200-t\2

_ _% ~3C(200 —t)”f1 therefore n=3 Al

Question 3

1
a. Let y=cosl(\/§]=cosl(u) where U=\/§:\/§X 2

dy -1 du_ V3 -2 B8

du -y 2 afe
dy dydu 3 J3

dx du dx 2\/;\/_3 2\/?\/x—
X X
dy 3

—=———  for x>3
dx 2x+/x-3

So shown d cos™ 3 :i for x>3 Al
dx X 2XX -3

M1

> j 412 X\/i_—3 &
:%_cos‘{\/gﬂm M1
% cos™ (%) —cos™ (%B

37 Al
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Question 4
X ) .
a = using the quotient rule
V= wenethed
u=x V=+/X-3
du dv 1 1 1
kg | = (x-3)2z= M1
dx dx 2( ) 24Xx-3
2(x—3)—x
=3 _ X
dy _ 2Jx-3 _ 2Jx-3
dx X—3 X—-3
dy X—6 1
< =— — — therefore a== b=-3 Al
dx 2 (x-3)’ 2
( d d
x dx u
b. thearea A= let u=x-3 —=1 X=u+3
3\/x—3 dx
terminals when x=4 u=1 andwhen x=3 u=0
1 1
1 1
A= u—+3du=J(u2+3u 2Jdu M1
) Ju

0
SR e
A=|Zu? +6u? :(—(1)+6«ﬂ—0j
3 o3

A=62 Al

3
Question 5

a.

2] Al

mg
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resolving up parallel to the slide in the i direction.

(1) ma=-mgsin(0)-uN

resolving perpendicular to the slide in the J direction.

(2) N-mgcos(8)=0 (2) = N=mgcos(#) into (1) M1
ma = -mgsin(@)— umg cos(8) = -mg (sin (6)+ ycos(é)))

a=-g(sin(0)+ucos(0)) Al

Using constant acceleration formulae v =u?+2as withu=U v=0 s=D=?

0=U?-2g(sin(#)+ ucos(6))D

UZ
b= 29 (sin(8)+ ucos(6)) Al

Question 6

\Y =7Z'i(y12 - 22)dx

v ZHT(COSZ(ZX)—Sinz(X))dX M1
0
5

<

Il

R
Lﬁ

((%+%cos(4x)}—(%—%cos(2x)jjdx M1

(cos(4x)+cos(2x) )dx Al

<
I\J|§\
Ot |y ©

T

e e 5 ) S50
_373]

16

lel
-J>|H

Il
w Ny
I —
& |4

Al
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Question 7
a. ' +22-12=0
(22—3)(22+4)=0 M1
(zz—(\/g)z)(zz—mz)zo
(z+\/§)(z—\/§)(z—2i)(z+2i):0
z=J_r\/§ Z==2i Al
b. 22=(a+bi)2:—1—4\/§i where a,beR
z2=(a2+2abi+b2i2)=(a2—b2)+2abi=—1—4J§i
equating real and imaginary parts
real (1) a*-b*=-1 M1
L 23 L
imaginary (2) 2ab=-4y/3 from (2) b:_T substitute into (1)
2
az—(_zﬁJ =-1 M1
a
12 ]
a2—?+1:0 multiply by a®
a*+a®-12=0 from i. since ais real
2
a=+J3 and b=72 so (i(\/§—2i)) —_1-43i
therefore if 72 =-1—4+/3i then z=4_r(\/§—2i) Al
C. 2’ + 3z+(1+\/§i)=0
using the quadratic formulae with a=1 b=3 c=1++3i
A=b2—4ac:3—4(1+\@i):—1—4\/§i Al
so A= (—1—4\@i)=\/§—2i
,_—bVa
2a
—@i(\@—Zi)
7= M1
2
z=—i and —+/3+i Al
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Question 8

O a A

__ 1

a. OA=a=ACB CB=—a

since P is the midpoint of OC cﬁ:ﬁ:%o—c
since Q is the midpoint of AB ATQ:@:%E

PQ=PC+CB+BQ (1)
PQ=PO+0A+AQ (2) M1
adding these two equations gives

2PQ=PC+PO+CB+0A+BQ+AQ M1
2PQ=CB+O0A

— 1
2PQ=|=+1]a

a-(2+1)s
— (A+1
PQ=|Z—|a Al
a-(22)s

— == . A+1 .
b. the length of PQ:‘PQ‘ is equal to TR times the length of a

so the ratio of the length is /12—;1 Al
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Question 9
a. vertical asymptotes at x=-4 and x=-2 so the denominator is
(x+4)(x+2)=x*+6x+8 therefore b=6 c=8 Al
the turning point is (-3,-2)
when x=-3 y=—2 so —2=——2o -2
(-3)"-18+8 -1
therefore a=2 Al

2

2
2 2
e area jx2+6x+8 X J(x+4)(x+2) X
0

0
2 A B
x2+6x+8_(x+4)(x+2)_x+4 X+ 2

by partial fractions

i+i Now adding the partial fractions
X+4 X+2

A(x+2)+ B(x+4) x(A+ B)+2A+4B

(x+4)(x+2) x?+6X+8

(1) A+B=0 and (2) 2A+4B =2 from (1)A=—B into (2)

2B=2 B=1 and A=-1 Al

2

area = J(L—L] dx
X+2 X+4
0
2
X+ 2 4 2
=|log.| —— =|log.| = |-log. | — Al
{ ge(x+4ﬂo ( ge@ 96(4)]

4 4
=log. | — | therefore p=— Al
o 2] wertors -

END OF SUGGESTED SOLUTIONS
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