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To show the locus has equation y2 = 2C(X—C), i.e.
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Let P, be the proposition ( R

]s 2"t for nel]
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For P: LHS:(J:Z

RHS =2°'=2= LHS
Hence P, is true.
Assume P, is true for some k el .
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Hence {Z(n +1)] < At
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Thus, B, istrue = B, istrue.

Since P, is true, and R, is true = B, is true, by mathematical induction, P, is true

forall ned . (Shown)
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When x, =0.9, x, <0 which is undefined, hence Newton-Raphson method fails.

The curve has a turning point at x=1.0 , hence if x, =1.0, then x, will be undefined.

Let f(x):%—2+lnx .

X =0.3

x, = 0.31663
x, =0.31783
x, = 0.31784

f(0.31775)=6.37x10™* > 0
f (0.31785)=-3.75x10"° <0

Hence, 0.31775< o <0.31785
S.o=0.3178




d_y 2 2sin x

dx x°  x2cos®x

Integrating Factor: e

Jédxz X2

Multiply IF to the de,

xzd—y+2xy = 25'2 X
dx Ccos” X
i(xzy) = 2tan xsec? X

dx
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X2y = than xsec? x dx
=tan’ x+C

y:%(tan2 x+C)
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d ?+ OI—Q+13Q =145cos 2t
dt dt

Auxiliary equation: r*+4r+13=0

2

r =

=-2+3i
The general solution is Q =e™* (Acos3t+Bsin3t).

To find the P.1., we use the trial solution Q =c, cos2t+c,sin2t.

dQ

— =-2¢, sin 2t + 2c, cos 2t
dt

2
d_? =—4c, cos 2t —4c, sin 2t .
dt

Substituting into the d.e. to solve for c , c,, we have
—4(c,cos 2t +c, sin 2t)+8(c, cos 2t —c, sin 2t) +13(c, cos 2t +c, sin 2t ) =145¢0s 2t

Comparing coefficients of
cos2t: 9c, +8c, =145

sin2t: —8c,+9c, =0
Solving with GC, we have ¢, =9, ¢, =8.

General solution is Q =e™ ( Acos3t+Bsin3t)+9cos 2t +8sin 2t .

aQ _ e * (—3Asin3t+3Bcos3t)—2e* (Acos3t+ Bsin3t)—18sin 2t +16cos 2t

dt
Whent=0, Q=0
0=A+9
A=-9

When t =0, OI—Q:O
dt

3B-2A+16=0
g—_3%
3

Q=—e™ (9cos3t +3?45in 3tj+9cos 2t +8sin 2t




9(a)
() l,=S,+P +G,

=1In_l+l(lln_l]+b
6 3\6

I, =§Inl+b

Auxiliary Equation: r :g

Complementary Solution: I, = (g)

For Particular Solution, try I, =c

Subst in the Recurrence Relation,

c:gc+b

Using the initial conditions I, =b , we have

b= A(Ej+gb
9, 7

?i(i;l) AS N — o, I—>%b.

The long term economy of the country will approach %b
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I,=S,+P +G,

1
=sn +Sn _Sn—l+E|n—l

1 1 1
=2(€In—1j_€|n—2 +§In—1

5 1

In :Eln—l_gln—z

Auxiliary Equation: r? —g r +% =0

Solving, weget r==, r=

Hence, |, = A(lj + B(lj
2 3

N
Wl

When n=1, lAjtlB:b
2 3

When n=2, (1)A+(EJB:§b
4 9 8

Solving, we get A=b, B =%b
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10(iv)

Let v eker(T,)

M*(v)=0

M (My)=0
Hence, we have Mv e K;.
Also MveR,.
Using (iii), we have Mv =0

Hence ve K,

Let ve K, since
M*(v) =M (My)

(9)

=0
Hence v e ker (T,).

- ker(T,) =K,
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Augmented Matrix
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0
2
Hence L ¢R UK.
0

R, U K, is not a vector space.

2
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O N O

zR




11(a)
I, = J' sec™? x dx

= Isec” xsec? x dx

du
Let u= , —= n-t t
et u=secx ™ n(sec x)(secx anx)

dv )
—=sec”°x, v=tanx
dx

l,., = tan xsec" x—J'nsecn xtan® x dx
— tan xsec” X — nJ'sec” x(sec2 x—l) dx

=tanxsec" x—n(l,,—1,)

(n+1)1,,, =tanxsec" x+nl,
11(b)
0 dx _ (1+cosd)(-2asind)-(2acosd)(-sind)
do (1+cos8)’
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—asin —cos—
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cos* 0

2
=—atan Qsecz 9
2 2

ﬂ:aseczg

déo 2

— | +| =] =,|| —atan=sec?= | +| asec®—
do do 2 2 2
=aJsec4g(tanZQ+1j
2 2

—asec® —
2




11(b)
(i)

At A(a,0) ,

o
=2atan| — |=0
y (zj

6=0
At B(0, 2a) ,

y =2atan (g] =2a

an( 5 -2
2

Arc length = oz_[“sec3 u(2)du
0

0

%(Za){[tan usecu]§ +I4secu du}

a(ﬁ+[ln(secx+tan x)]gj
a(\/§+ln(\/§+1))




11(b)
(iii)

T

Surface Area = ZnJZ(Zatan g)(asecsg Jde

0

=4na2J‘2 tan Qsecg sec’=d@
0 2 2 2

oo ]

= gna2 (2\/5—1)




