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Ql f(z)=2>+9z>+28z+20 and f(-1)=0,.:z+1isa
factor of f (z)

f(z)=(z+1)(z2 +pz+20).

Expand and compare coefficients, p+1=9,.: p=8.

2 flz)= (z+l)(z2 +8Z+20)= (z+1)((z+4)2 +22)
=(z+1)(z+4—-2i)fz+4+2i)

R dv v-4
Q2a a=—, —=

m dt
Note: The body starts from rest, .: the acceleration is in the
negative direction and the body moves in the negative direction,

i.e. its velocity is negative for > 0.

and v=0 at r=0.

dv_v-4 dr _ 2

2b , = , 1= dv=2log,v—-4/+c.
@b = =y =g =2lead -4
v=0 att=0,.:c=-2log,4 and
tzzlogev—4|—2loge4=210geﬂ‘,.: :4‘: z

. - . v—4 L

Since the velocity is negative for t >0, ——=—¢?.

Hence v:4(1—eé).

Q3a AB=0B-0A=(-7+3]+4F)-(F +27 +2F)
=27+ +2k

Q3b a.A_é:‘a;l“ﬁ‘cose, :4=9cos@, cos&=g.

Q3c

cos0=g, sin @ =/1—-cos? =@

Area of AOAB=%x3x3xsin(ﬂ—0)=%sin0= unit®
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Q4

2 p\_ 16x
Cl+dx] (1+4x2)

Q5 f(x)=tan"'(2x), f'(x)

Q6 Let u= cos(Zx), ﬂ=—2 sin(Zx), sin(2x)=—lﬂ.
dx 2 dx
3z 3z
f t 1 ,du 1
*(2x)sin(2x)dx = | ——u’ —dx = |-—u’d
J}:cos ( x)sm( x) X J; 2u . ) u-du
2 2

2
g Py A2 e
dx~ dx\dx) dx\l1-x (1_x2)2

o2 .
dx 1-x%
Given ﬂ:3 when x=0,.: ¢=1 and ﬂ: 22+1.
dx dx 1-x
—j 2 dx—j SRR PN (partial fractions)
Y 1-x* 1+x 1-x P
=log, (1+x)—log,(1-x)+x+C (-l<x<1)
zloge(H—xj+x+C
1-x

1
Given y=4when x=0,.: C=4 and yzloge[l-i_—xj+x+4.
-X
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=0
R
2

Q8a y= —tcos(t): 0,.:

W ~

9 see

/4
=0,ie. t=—,
or cos(t) ie 5
. 3z
Second time at ¢ = -
Q8b 7(r)=tsin(t)i —rcos(r)j , 1>0.
V(t) = % = (sin (t) +1 cos(t))i~ - (cos(t) —tsin (t))]
t

~( 37 ~ 37~
SV ===l ——]
55

Specd =[7 = (-1 + (5 =497

Q8¢ 1B

v

2
Qb x2—¥=1

When x=2, y=2-2/3 (y<0)

)ﬂ=0 'ﬂ_ 4x

bl

dx Tdx y-2

dy  4x2 43
At (2,2—2&),5-(2_2\5)_2_ =

Implicit differentiation: 2x — % ( y=2
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Q10 x-intercepts: (x2—1 x+1=0,.: x*=1=0, x==%1.
Let u=x+1,.: x=u-1
du

2 xt=1=(u-1)-1=u>-2u and
dx

=1.

Area =—j'(x2—1 x+ ldx =—j'l(u2—2u)\/;%dx
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