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Q1. AC=0C-04

Since OB bisects 4C, . 0B =+(0C +04).

Since OB is perpendicular to AC , OBeAC=0 ,

Hoc +oi)sloc-ai)=0, .0¢+0¢-0is0i=0.

&’2 —&2 =0 and .. OC = 04 . Hence AOAC is isosceles.

Q2. 2’ -3iz> +3z+9° =0, z° —=3iz* +32z-9i=0,
(7 =3i2% )+ (32-91) =0, z*(z=3i)+3(z—3i)=0,
(z—3i)(zz+3)=0, (z—3i)(z—i\/§Xz+i\/§):O,

s z=3i, i3 or —iV3.

Q3a. xy—y>=2.

By implicit differentiation: di(xy -y? ): 0,
x

d d(, dy dy
“ _L = R B A
dx(xy) dx(y ) 0, y+xdx ydx 0,

dy . dy _y
2 So—=—= .
( I x)dx “dx 2y-—x

Q3b. When x=3,3y-y* =2, y*-3y+2=0,
(y - 1)(y - 2) =0, .. y=1or2. .. the relation contains two
points with x=3. They are (3,1) and (3,2).

dy 1 dy 2
1 —1rat (32), Y= =2,
G, . 6.2), 50 2(2)-3
du 1 _ 2x

Q4. Let u=log,(x*+1), £

x=——-".
x2+1 x +1
When x=0, u=0;when x=+e—-1, u=1.

Y1 (2xlog, (x? +1 g ! 27
_[ (Wjdx: -[I)- udzdx:_[udu:|:142122o

0 x°+1

QS5a. y=1+ (x2 —-2x+ Z)tan_l(x - 1) ,

D04 (v - 2x+ Z)di(tan’l (x—1))+tan™ (x—l)di(xz ~2x+2)
X X

(¢ -2xe2)— 1

1+ (x -1y

= (x2 —2x+2)ﬁx+2

=1+2(x—1)tan"" (x—1).

+(2x-2)tan""(x~1)

+ 2(x - l)tan’1 (x— 1)

Q5b. —:1+2(x tan™(x—1),
dx

2
Y _o(x-1)

Sh +2tan” (x-1).
X

1
1+ (x—1)°

2
At(L1), x=1, ‘;2y=0+2tan*1(0):0, =~ (1) is a point of
X

inflection.

Q6a. r=sin(2¢)i+cos(2t)j+ (10— )k,
v (t) = % r=2 cos(2t) i-2 sin(Zt)j -2t k.
At 1=0,v=2cos(0)i—2sin(0)j=2i.
Q6b. v(r) = 2cos(2t)t 2sin(2¢)j -2t k,
alr)= % v=—4sin(2t)i-4cos(2t)j -2 k,
a = (= 4sin(20)) + (- 4cos(20)) + (- 2)
= J16sin?(21)+ 16 cos’ (2¢)+ 4

= J16(sin? (2¢)+ cos?(2¢))+ 4 = 16+ 4 =20 = 245 .

Q7 y=

, 0<x <1 is rotated about the x-axis.
2—x2
Volume of the solid of revolution

1 Loy
V= jig/zdx = 47rj2
0 0“

2dx.

Change 2_1 - to partial fractions,

1 Z ,_B _Q( 1,1 j
2-x" V2-x 24x 4 \V2-x V24x)
S | SR S S P
“V_\/Eﬁ;[[—\/i—x \/E+x)d
= \/En[— 10ge(x/5—x)+ log, (\E+ x)]]O

x/E+x \/5+1
_\/_n{log (\5 x}] \/_nlo [\E—J
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Q8. Z—y = sin(2x)/1+sin(x) .
X

y= Isin(2x 1+sin(x)dx = J.2 sin(x)cos(x /1 + sin(x )dx .

Let u=1+ sin(x) , sin(x) =u—1 and % = cos(x).
x

3 1
Ly = I2(u —IW%dx = J.(Zuz —Zuz]du
x

5 3
:%Lﬁ —%ﬁ +C :%(l+sin(x))§ —§(1+sin(x))§ +C.
y:lwhenx:O,.'.l:i—i+C,C:1,
15 15 5 3

oy :§(1+sm(x))% _§(1+sin(x))% il

Q9. {z:|z+i|+|z—i|:4}.Let z=x+yi,
|x+(y+1)i|:4—|x+(y—l)i|,
|x+(y-|—1)i|2 =(4—|x+(y—l)i)2,
|x+(y+1)i|2 :16—8|x+(y—1)i|+|x+(y—1)i|2,
x? -i—(y+1)2 :16—8|x+(y—1)i|+x2 +(y—1)2,
B+ (y—1)|=16-4y, ~2x+(y-1)|=4-y,
@+ =0 = (-5,

ale> + (=11 )=16-8y+ 2,

4x* +4y> -8y +4=16-8y+y°,

2
X

4x* +3y* =12, .. 3

2
+y—:1,i.e.
4

Hence p=3 and ¢ =4.

Q10a.

020 N \
BOY \/Vi

30° \

Q10b.
i-component: Resultant force = ma ,

10g cos30° ~10gsin30° —0.20N =10a,,
5\3g—5g 020053~ 1)g)=10a,
a3 -1)g =104,

azz?g(\/g—l).

Please inform mathline@itute.com re conceptual,

mathematical and/or typing errors

Jj-component: Resultant force=0,
N +10gsin30° —10g cos30° =0,

.'.N+5g—5\/§g=0,

A N= s(ﬁ—l)g .
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