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Qn Solution

1 X+y+z=21----- 1)

B8] | 3x—z=0 - (2)
0.05y+0.82 =3(0.9x) = 2.7x—0.05y-0.82 =0 ----- 3)
Using GC,
x=21y=126andz=6.3
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2 2\-2
[2] (1+2X2)2 :(1+ 2X )

=1+(-2)(2x*) + —(_2;(:3) (2x%)* + —(_2)(;?)(_4) (2%°)° +...

3
3] =1-4x*+12x* -32x° +...
- (-2)(=3)...(-r-1 -1)"(r+1)!
Coefficient of X*" is (=2)( )rl ( )2r _ED :I Dy =(-D"(r+12°
Expansion is valid for [2x*| <1
= Xx° <1
2
-1 kL
NP RN
. Range of validity is [—i i)
3 J2'\2)
3 | w?=a’—b?+2abi=5+12i
[6]

a’-b*=5 ()

2ab =12 (2) Suba zg in (1)
6) 2 22 2
(Ej b2 =5 (b +5(0?) ~36 =0

:>(b2+9)(b2—4)=0

=b=20r -2
b=2a=30orb=-2,a=-3
w=3+2ior —(3+2i)

zz—z—(1+3i)=0

li«fl+4(1+3i) 1++/5+12i
B 2 T2
1+(3+2i)

2
z=2+ior —-1-i

z




(complete the square is acceptable)

4(i) | u, =812 and u, = 2012 =812+ (n—1)2
[6] | n=s601
. v; =812 and v, = 2002 =812 + (m-1)14
(i)
m =86
Required sum :6%1(812+2012)—8—26(812+2002) =727610
5(a) !
[2] I In(2e 4" ) dx = J. In2+ dx
1-4x°
- j N2+ sx 2
2 \J1-(2x)
=xIn 2+%sin‘1(2x)+c
55(b) ,[4 1 i u=+/x
[5] 114+ 24X +x du 1 1
- — == —
_[? 1 2udu dx  2Jx 2u
1 1+2u+u dx
L2 2u+2 2 =

11420+ (1+u)?

+U ],

J
J

= [In(1+ 2U+U?) +li} 2
[

When x =1, u:\ﬁzl
When x =4, u:«/4_:2

L 2u A B

et - = + -
(@+u)® 14+u (1+u)
= 2u=A(l+u)+B

Substu=-1, B=-2
Substu=0, A=-B=2




Alternatively,

J‘4 ; dX
1 1+2\/§+x

2 1
=I ———2u du
1 1+2u+u

2 U
o
1 (1+u)

2 1 1
2" = _
Il 1+u  (1+u)?

2

1
= 2|:|n(1+ U) +mj| 1

:2(In3+1j—2(ln 2+lj
3 2

:2In§—1

2 3

6 | () \
[3] y

(3.4)

381 | (i)




7(a) | PR
Bl | RO

-+OR//OA and O is a common point
O, A, R are collinear

7bi | From GC
[2] | *=2
y_éz
2
1=1
Cartesian equation is xX_Y_z
2 3 2
7bii . 31
Any point (x,y,z) on | has x= 1, y== and z=A forsome real 1. So
[2]
(x—2y+2z)+c(2x—2y+2)
= /1—2(%]+21 +C 21—2(2j+/1
2 2
=0 forallc
Hence | lies in p3 for all c.
OR
All points (x,y,z) on | satisfy the equations
X—2y+2z=0 and 2x-2y+z=0
So (x—2y+2z)+c(2x—2y+2)=0+c(0)=0
Hence | lies in p3 for all c.
biii | d=#0
[1]
8(I) | y=tan*(x)
[5]

Atx=-1 y =tan(~1) = —%

T T
andy=-2(-1)-2-==-=
y (-1 12
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BEEr

Area of region R = l(f
2\ 8
72_2

OR
. 1 V4 T 0
Area of region R = §(1+§+1j(zj—f_z(0—tan(Y)) dy

2
=7+ Z i [injsecy[]’,
4

64 4
72'2 VA
=—+=—+(0-Iny2
a4 701 2)
2
:7[_+£_1|n2
64 4 2
8(ii) . Vid T
2] After transformation, y = —2(x + §) -2 7
= 2x-2-2
2
After transformation, y = tan™"(x + %)
0 y . 2 . 2
2] Volume:ﬂjz(—i— —Z] —(tan y—gj dy
=4.35
9 dy -2X

Let z = ye™* SO e

+2e*
dx dx Y

dy —2X
Sub. into (1), o Fey=(x+De

dx
:>e2xd—y+2ye2X =x+1
dx
:%: X+1
dx

:>z=f(x+l) dx
X2
=Z=—+X+C
2

y=e| —tx+c
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9(i) 2
[1] | Whenx=0,y=1..c=1. The particular solution isy = e (X?+ x+1}.
9(ii) | d _ox
[4] d—i+2y =(x+1)e”
2
d—z + 2d_y =g -2(x+1)e > =—(2x+1)e*
dx dx
3 2
Y 2 8Y ey pxine? dxe
dx dx
2 3
Whenx=0,y =1 - 1 9Y_; 4¥_ 5
dx dx dx
- - 1 - 1 2 2 3
Using Maclaurin's expansion, y =1— x+§ X _EX +...
Cloxaixoix
2 3
9iii | Replace x by -2x in the standard series expansion of e* and perform an expansion for
[2] 2
e X?+ x+1| up to and including the term in x*. Compare the coefficients of this
series with that of the expansion in (ii) to verify the correctness.
10a 1 360
V =Z7r’h =120 h=—
[7] 3" R
From diagram, r? +h* =1?
S =rxrl
S? =7°rI?
=zr*(r* +h?)
2
=r’r? [rz +—i§?4J
2y 129600
r2
Differentiate w.r.t. r, we get 2S 3—8 =47%r - 2593200
r r
: ds
For stationary values of S, set o =0
r
47200 — 2593200 5L 648200
r T
6/
= 64800 =433 (3s.f.) and h= ix; =6.11(3s.f)
i zr
10b | dy _ 3cost
I dx  5sint
[3] | Equation of |




y—3sint = Ssint
3cost

(x—5cost)
y =§xtant—§sint+33int
3 3

ory:§xtant—Esint
3 3

10b
i AtA,y:O..'.x=%cost

[4]
At B,x=0. .'.y:—%sint

. , . 8 8 .
Mid-point of AB, M has coordinates gcost,—ésmt

Letx=§cost andy:—gsint y
5 3 g
+ =1

alg

Then

& 25x°+9y* =64

|
I
(S0 ee)

;I.la "y
[2] 3--

1lla | (a
i | )=

[2] a 63 1
J_lh(x)dx —7+§— 32

j b0 dx = 4(8)

-1

a=-1+4(6) =23




11b
i
[21 | (0, 4a+3)
(2,3)
X

y=a(x- 2)2 +3
_1_1b In order for gk to exist, R, =D,
'['3] Domain of g is (—,5)U(5,0,)

k(x) =a(x—2)2 +3, x>7

Range of k is [25a + 3, )

So, 25a+3>5

a> 2 or 0.08

25

11b ;
iii ;
[3] 5

Inkerseckion

n=k.E1A041  Y=R4EQ1REZ

When f(x) >g(x), x<5orx>5.59 (3s.f.)

Replace x with—x, x >-5 or x <—5.59 (3 s.f.)
12 of
a) 2z :(\/§+i)7 =|x/§+i|7
[4]

_27

arg z =arg{(\/§+i)§J




(b)
[5]

arg| i

arg| i

arg

12b

i
[2]

12b
i

[2]

2—ﬂ<arg[z—i—i)<7zor —7z<arg[
3 N

1
z———i

N

'J
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<_ ==

3




