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A1)
1 1 1|10 1 1 1]10
2 -1 3|4 |>|2 -1 3|4
1 0 2|20 0 -1 1]10
1 1 1|10
—>|0 -3 1|-16
0 -1 1] 10
1 1 1110
-0 -3 1|-16
0 0 2| 46
27=46=17=23
-3y+z=-16=y=13
X+Yy+2=10= x=-26
A2)
a)

f(x)=(2+x)tanv'x-1
1 1
f' =tantyx—-1+(2
(x)=tan™ Vx—1+( +X)1+x—l
=taln’1\/x—1+i

2xvx-1

b)

g (X) — ec012x

g I(X) — eCOtZX w — _2eC012X CSC2 2X
X

A3)

O e | Yy

= —lxcos4x+lsin 4x}
2 8

= 1+0+0—0}=1
8 8

XE(X_:L)

2xsin 4xdx =| -+ xcos 4x +£J‘cos 4xdx
2 2
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A4)

Base case:
Let n=1, then,

LHS:ZH:(Sk —1):3n -1=3-1=2
k=1

RHS:%n(3n+1)=%(3+1)=%><4=2= LHS

Therefore it is true for the base case n=1

Assume itistrueforn=m, m>1 meZ:

n m

> (3n-1)=>(3m-1) =%m(3m +1)

k=1 k=1

Then forn=m+1:

S (3k-1)=3 (3k-1)=35 k-1

k=1 k=1 k=1 k=1

:g(m+1)(m+2)—(m+1)
:%(m+1)[3(m+2)—2]
=%(m+1)(3m+4):%(m+1)[3(m+1)+1]

1
n(3n+1)

Since the conjecture is true for n =1 and also

true for n = m+1 when assuming true forn=me 7,
m>1, by induction it is true for all n e Z,

n>1.

A5)
a)

X X A N B
x2—1_(x+1)(x—1)_x+1 Xx—1
x=A(x-1)+B(x+1)

1
x=1: 1:ZB:B=§
1
X=-1: —1=—2A:A=E
X 1 1

X1 2(x+1) 2(x-1)
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A5Db)

Ix _1dx Ix
X2

_J.{ x+1 (x— 1)}1)(

x2—1 1
=—I + dx
x+1 X+1 x—1 x-1

=— I[x 1+—+ x+1+i}dx
x-1

dx
-1

:%[xz +In(x+1)+ In(x—l)]+C

=%[x2 + In(x2 —1)]+C

EHE)

:x8—8x5+24x2—g+§
X X

A7)
a)
Xy+y?=2
y+x%+2y3y 0
dy
——(X+2y)=-
dx( Y)=-y
dy__-y

dx x+2y

X +6x+12
==z
X+ 4

(x+2) [ roxa12

X% +2x
4x+12
4x+ 8

4

=N f(x):x+4+i, a=1 b=4
X+2

b)

x =—2 (vertical)
y = x+4 (non-vertical)
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A8c)

4
f(X)=X+4+——
(x)=x+ +x+2

For S.P.s:
4
f'(x)=1-————=0
() (x+2)2
X+2) =4=>Xx+2=42=x=0, -4
2

Two solutions so two stationary points.

8
f'(x)=
() (x+2)3
x=0:
4
f =4+—=6
(x)=4+3
fr(x)= © 82)3 =1>0= Minimum at (0,6)
+
X=-4:
f(x):—4+4+2;j4:—2
f "(x)=ﬁ=—1<0: Maximum at (—4,-2)
¥ o= (x"246x+12)/ (%+2)
x==-2
;x:yrv: (~4,-2)
o
Al
|
d6 s s 3 iz 1 0 5 % 7 6 5 4 5 b+ 4 S
: N
34
=i
_5——
a4
-4
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A8d)
—2<k<6
A9)

a)

Im=0, Re=-1=cosfd=-1=0=rx

Z=cosx+isinz
Zz=Cc0S3xz +isin3rx
Z=Cc0S5r +isinbx

1
z= (cos;z+isin m)3

:cos£+isin£:1+£
3 3 2 2

1
z=(cos3z +isin37)3
=cosz+isinz =-1

z=(cos5z +isin 571')%

:cos5—”+isin5—”:1—£
3 3 2 2

The points are placed on the
unit circle centred on the
origin and divide the
circumference in equal
distances.

(®y) =

(1/2,-3qrt(3) /2)
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A10)

a)

M
dt

M _
Y

=kM

d—M_jkdt

InM =kt+C

M = Ae“, A=

M, =Ae’ = A
M =Me“
b)

1

eC

EMO _ M0e30k

c)

35x%|n% %In%
M =M, =M.
1
44 5%
d)
%MO =M, e"
ot _ 1
4
k==t
4 30 2
t=30M925 _ 5. 30 - 60 days
In0.5

The claim is justified.
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B1)

149=1-139+10
139=13-10+9
10=1.9+1
9=9-1+0
ged (139,149) =1

1=10-1-9

9=139-13-10
=1=10-1-(139-13-10)=14-10-1-139

10=149-1-139
:1:14-(14971-139)71-139 =14-149-15-139

x=14, y=-15
B2)
WYy
dx x

B3)
1 1 1 1 0 1
AB=|1 2 3 4 -2 -2
1 -1 -1)l-3 2 1
2 00
=0 2 0|=2I
0 0 2
i, ii)
1 1 1 1 0 1
AB=|1 2 3|4 2 -2
1 -1 -1\-3 2 1
200
=lo 2 ol=2i
00 2
AB:2I:B:2A’1:A’1:%B
1 0 1
At=lla o o
2
3 2 1

AB =21 = A’B=2A
11 1 2 2 2
AB=2|1 2 3|=|2 4 6
1 -1 -1 2 =2 =2

B4)

x=0:

f(x)=(2+x)In(2+x)=2In2

f'(x):ln(2+x)+%—l+ln2
1 1

=752

wn 11

D)=~ a

Xt X8
~2In2+x(1+IN2)+——-—+...
4 24
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B5)

2
0 2 3y gx-1
dx dx

m?+2m-3=0
(m+3)(m-1)=0
m=1 -3

y, = Ae* +Be ™

ay, LW,
dx® dx
= -3a=6=a=-2
=2a-3b=-1=-3b=3=b=-1
Y, =—2x-1

-3y, =2a-3ax-3p=6x-1

y=Y,+y,=Ae"+Be -2x-1
B6)
ai)

L:ix=8-2t,y=—4+2t, z=3+t
_i_y+2_z—9
LQ'—z -1 2

The lines intersect if and only if:
8-2t —4+2t+2 3+t-9 v
-2 -1 2

_t-4-2-2t=1_3
2

=t=2,v=-2

A consistent solution for t exists, so the lines intersect.

x=8-2t=4
y=-4+2t=0
z=3+t=5
(4,0,5)

aii)
-2 -2
d=|2|d,=-1
1 2
d,-d,=—4-2+2=-4
|d1|:‘/§:3
|d2|:3
cosg=dide 4
d ||

— 0 =cos* _—4] =cos™ (ﬂj
9 9

bi)

-2 1
n=|-1},a=|-4

2 2
r-n=a-n

—2X—Y+22=-2+4+4=6

bii)

—2X—-Yy+22=6
—2(8-2t)—(—4+2t)+2(3+t)=6
-16+4t+4-2t+6+2t=6
44-6=6=>1t=3

Xx=8-2t=8-6=2
y=—4+2t=-4+6=2
z2=3+t=3+3=6
(2,2,6)



