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MATHEMATICS - |
(Common for all branches)

ay 0
1. (a) IszXfB¥H+9%—:Hprovethat
X'z, +2xyz,+ ¥ 3,=0.

Ly

__.oyo 0
Sol:- Letu_XfB;BV_gB;E

Thenz=u+v _ (1)
uis a homogeneous function of degree 1.

v is a homogeneous function of degree 0.

ou Odu

X—+ ——1u =u

o yay (u) 2)

ov k& odv

xa—+y@:O(v) 0. (3)
(2) +(3) gives,

Dau Lovg,  [ou ovO

—+—[F u+0
Hox “axH Yoy "oyl

0 0
or X&(U"’V)"’ YE(U"' Y=u



ox oy - ™
Differentiating (4) partially with respect to ‘X’ we get

Xﬂ+a_z+yazzza_u 5
e oax Yoy ox —©)

Differentiating (4) partially with respect to 'y’ we get

622+az 02 z_0du

ayax ay ay" dy —©)
x (5) +y (6) gives
62 nyazz 62+Xaz ya_z Xa_li ya_u
ax 0y 90X 0y O0Xx 0y
2
O x26

z
— +u=u '
6x2 6>@y yz yz (using 2 & 4)

0°z 0%z 0%z
0 xX2—=+2xy——+ 0
e Vaay yzaf

d%u 62

1. (b) Transform the equation =3 Pwe 6y2 =0 into polar

co-ordinates.

Sol:-  We havex=r cosf,y=r sinfandr = (x2 + yz),

4



r= (x2+y2),0:tan‘1(%) %=ﬁ=cose

00 y _ sin@

anda " Tery T r

au_au ar du 06 Seau sin@ du

_______ CO —_——
Thus ar r 00

0 0 sin@ 0
lLe. - =C0SU —————
0X or r 06

imi i:siné?i+cosg 0
Similarly dy or r 00

Fu_ o ppur
ox*  ox XF
_ 0 smei au sin@@D
Ep . o6 1°°% a0 F
_ 0°u _ 2sinf co® 9°u _ sifib
=cos6 +—
or? r or oo r
d0°u sin’6 au 2sinf co¥ au )
t—+ T e (1)
00 r ar r 66
0°u 0 ully. cos@ 0 [

andg = =5y ly " aeh
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Dinea_qucosQ@D
o 1 9oF

- sin20 9°u . 2sind cod d°u N co%9 9°u
or? r a00 r? 00°

L coS6du_ 2sird co du
rooor S |

Adding (i) and (ii), we get
0°u d°u_0%u 1 0°u 10u
+ =+ +-—.
x> ay* or® r?08% ror

Hence the transformed equation is

0°u 1ou 1 0°u _
+ +

o’ ra r206°?

2. (a) If x¥*+y*+ Z -2 xyz 1show that

dx N dy N dz _
V- J1-y J1-7

Sol-  Givenx?+y?*+ Z2-2xyz=1 (@

0.

Taking differentials we get,
2xdx+2ydyt 2zdz 2 yzdx 2 xzdy2 xydd
or (x—yz) de+-( y- zx dy( z Ay dz0 (2)

Now (x-y2)°" = x?-2xyz+ Y 7
6



=1-y’-Z+y7  using(l)
- (1-y)-2(1- ¥)
= (1-y)(1- 2)
0 (x-y) = (- ¥)(1- 2)
Similarly
(v-29 = [t~ 2)(1- %)
(279 = [t %)(1- )
Substituting in (2), we get
Jr)a-2) o= 2)( %) o
+ iR v) de=o

dx dy dz

+ + =
o Wi-x J1-y* J1-7

0

nlog(1+a cosx)
COSX

dx=rsin™a.

2. (b) If|a |<|showthatf

dx

mlog(1
Sol- LetF(a) = fs g :onCOS()

7



.\ _ om0 dog(1+a cosx)O
thenF'(a) = Js a_aE -~ . X

n 1
IO (1+a cosx)

dx

u 1

dx
00 X _oXO, O X X0
B:O§5 SIﬁEHaHCOéE SI?FZH

= Ion 2 dx
(1+a)+(1—a)tarf;

X 1 X
tan= =t, = se€=dx= dt
Put 5 > 5




Sol:-

(@)

Integrating w.r.tg '
F(a) =msin"a+c

F(0)=00c=0

0 F(a)=msin"a

Find the area enclosed by the curves? = 4x- ¥

andy=Xxin the fist quadrant, using double
integration.

The equation of the circle j& + y* —4x= 0 and the line
iSy=X.
The Curves intersect at the points whose abscissae are

givenbygx - @ = ¥ Yl Q =

2
or 2x* = 4x ©9 - :yj(z 8
or x=0,2. I\J

Using vertical strips, the required area lies between

y=X% y=v4x- X and x0, x 2.

0 Required area= I - J’ dydx

IZ:O (\/4x— X — x) dx



= J’XZZO (m—x)dx
- B ez » S B AT

-2sint(1)- 2

=|(m-2)

3. b) Find the volume bounded by the paraboloid
z=2x + y and the parabolic cylinder z=4- y.

Sol:-  The intersection of the two surfaces is given by solving

22X+ Yy =4-Vy
O 2x°+2y°=4or X+ y'=2

[0 The projection of the required region on the xy-plane
is a circular region givenby? + y* =2, z=0

Consider the volume in the first octant. The projection of
this part on the xy - plane is quadrant of the circle

x*+y=2, z=0.
[ Required volume = 4 (Molume of the region in the first octant)

V222 a-y?
:4J'J' J' dzdydx

0 z=2%+ Yy

10



2
= II() dydx

V222 , ,
=4 (4- 2y° — 2x° )dydx
I

Putx = /2 sin@

dx =2 co® &9

= 1—6I22%.CO§9 22 c08d0
3 0

=@Izco§‘9 de
3 0

11



4. a) Find the centre of gravity of the area in the first
quadrant lying between the curves.

Sol:-  Let(X,V),bethe C.G of the given region.

= J’ pxdxdy

y = i%jl p ydxdy

Here pis not giverr] let p = k.

Now M = I J PAXdY \where ‘A'is the region shown in
the figure.

The points of intersection gEx and y* = x*are given
y>=y* 0 y=0,1.

0 0(0,0)andB (1 1) are the points of intersection.

1

IJ pdxdy= I L kdydx= !f( Yo dx

kj’(x— x%) dx

¢ _2 50, 01_20 K
12 s TS s 10

X

kxdydx

|
=

[

O% [

1
M

N

X2
12



ko 20 k110
MO3 7 G M21 21
Similarly
- _ 1.7 k & Oy 0
y = — kydydxe — [ =[] dx
v y‘[/ wl 52 o
:Ll (X2—X3)d :Lmﬁ—ﬁlﬁ
on ) amds ag

k _10_ 5

_ 0 50
Hence the required C.G 52—11_2E

2 1
4. b) Evaluate‘[x4 (8— x3) 3 dxin terms of Beta function.
0

2

Sol-  Consider = [X' (8-x)
0

Wl

dx.

Puty® =8t. or x= 2t .

13



3x?dx=8dt

| :}241%.8_%‘ (1) Bt

(3)(4)t

) 1 s
= 10807 (1-t) M at =56J't = (1-1)s ot
12.2) 3)

16 ,05 2[]

"3 PHsat

5. a) Findthe co-ordinates of the foot of the perpendicular
from the origion on the line given by

X+2y+3z+4=0= x+ yw =z 1.

Sol:- Let the line of intersection of the given planes be AB.

Let N be the foot of the perpendicular form the origion on
AB.

Let 1, m, n be the d.c’s of AB, then we have

1+2m+3m= 0 @
1+m+n=0 I )|
Solving (1) and (2) we get B
I m _ n N

2-3 3-1 1-2
l'm:n=-1:2:-1.
1 Thed.r.'sof AB are -1, 2, -1.

14



Let the given line AB pass through the plane z=0, then
putting z=0 in the given planes, we get

X+2y+4=0 3
X+y+1=0 4
Solving (3) and (4) we get=2,y=-3.

Hence the line AB passes through the point (2, -3, 0).
Therefore equations of AB are,

X-2 y+3_ z- O(
-1 2 -1

=rsay).

Any pointon this line i§-r +2, 2 - 3,-r)

Let this point be ‘N’ where ON is perpendicular to AB
and O is the origin.

Direction ratio’s of ON aré~-r +2, 2 - 3,-r)
Lines ON and AB are perpendicular
0(-r+2) (-)+(2-3(3+(=)(-3= 0.

O r=-—.
3

Thus coordinates of ‘N’ are

D—4 4 40 02 -1 -4

e L

15



5. b) Find the equation of the plane parallel to the line

y-1_2z-3
X= 2—?—7 which contains the points

(-3,1,2)and (0, 0, 0).
Sol:-  The general equation of the plane through (-3, 1, 2) is

a(x+3)+b(y-1)+c¢(z2)=0 I ¢

If (O, 0, 0) lies on this plane, then we have

3a-b-2c=0 )
-2 _y-1 z-3

The plane (1) is parallel to the li nel— 3 T

0 we havea +3b+2c= 0 3)

Solving (2) & (3) we get

a _ b _ ¢

—2+6 -2-6 91
0 a=4k, b=-8k, c= 10k.

Substituting in (1), we get the required equation of the
plane as

4k (x+3)-8k(y-1)+10( z 9= 0
or  4(x+3)-8(y-)+1qz- 3= 0

or [2x-4y+5z= 0]

16



6. a) Findthelength and equation of the shortest distance
between the lines 2x+y-z=0= x- W2z
X+2y—-3z- 4= 0= 2x— 3y 4z 5.

Sol:-  Letthe given two straight lines bhe, L,
L :2x+y-z=0=Xx- W2z (2)
L,: X+2y—-3z-4=0= 2x- 3y+ 42 5 (2)

First we reduce the equations of the lines to the
symmetrical form.

Tofind the d.r.’s ofL.

Let I,,m,nbe the d.c.’s ofL,. Since it lies on both
planes, we have

2,+m-n=0

l,-m,+2n,=0

O Thed.r’sifthe linel are 1, -5, -3 (3)

To fnd one pointor,
Put z=0in (1), we get

17



oUd x=0,y=0.
x-y=0

00 One pointL, is (0, O, 0).

00 From (2) & (3) the equations of the lihgin symmetrical
form are

17 -5 -3 —
to fuid the d.r.s’ ofL,.

Letl,,m,,n,be the d.c.s’ oL, then we have

l,+2m,-3n,=0 [
2I2—3n2+4n2: Q%

0 l, _m, _n
8-9 -6-4 -3 4
I2 — m2 — n2
o 1710 -7
0 The d.r.s’ofL, are (-1, -10, -7) (6)

To find one point oL, , putting z=0 in (2) we get,

X+2y=4
y ED x=2—2
2X—-3y= 5] 7

18



<
I
~Nw

@23
0 One point L is 07700

Form (6) & (7) the equations of the libgin symmetrical

2,3
formare__ 7 - _ 7 270 ()
-1 -10 -7

Letl,m,n be the d.c.’s of the S.D between (1) and (2)
since S.D is perpendicular to both the lines

(1)and(2) |-5m-3n=0
- -10m-7n=0

I . m n
35-30 3#*7 -10-5

l_ = m :L (0’0’0)
5 10 -15
| _m_n
or —=—=—
1 2 -3
0 D.cs of S.D are proportional to 1,2,-3. 222 3

7’7'09
Actual d L 2 -3
] ACtual d.cs are , , :
V14 14 14

Now one point online (1) is (0,0,0)

19



22 3
and one point on line (2) E*

1 022 2 03 -
S a7 H*ﬁB‘ Bﬁ

_(22+6) _ 4

- wia 14

The S.Dis the line of intersection of the two planes
(1) Containing the line (1) and the S.D
(2) Containing the line (2) and the S.D

X y z
Ditsequationsa% =5 -3=0
1 2 -
x-22/ Yy—3
% % ¥
q -10 -7/=0
andil 4 2 -3

6. b) Find the equation of the right circular cylinder of

_y- 2 z-3
radius 2 whose axis is the |Inc =

2 1 2
Sol:- Let AB be the axis of the cylinder whose equations are

-1 _y-2_ z-3 L
2 1 2 —@
20




ltsd.r'sare 2,1,2

Dividingeachby,/4+1+ 4= 3

21 2 , Py 2
: , 12 >
|tsd.csare§, 3 3 T -B
(23

Let P(x, y, 2 by any point on the cylinder.

Join AP and draw PM perpendicular on AB so that
MP =radius of the cylinder =2

FromA AMP AP = AM’ + MP

= AM?*+4. _ @
Also AP? =(x-1)" +(y-2)°"+( - 3’
andAM = Projection of AP on the axis AB.

= () 5=+ (=9

= 1 2x+y+2z-10
3

0 From (2),
(x+1)"+(y-2) +(z- 9

2
_ (2x+ y+922— 19",

4

21



or 9 {1 +(y- 2 +(2- 97
= H2x+y+22)-107 + 36
or 5x* + 8y’ + 57 — 4yz- 8zx

—4xy+ 22x-16y- 14z- 16- O

Which is the required equation of the cylinder.

7. a) Discuss the convergence of the geometic series

Sol:-  The Geometric series
i) Convergesit-1<x<1
ii) Divergesifx>1
lii) Oscillates finitely if x = —1

iv) Oscillates infinitely ifx < —1
) -—l<x<lie|q<1

LetS, =1+ x+ X+....+ X7

%) 1
T 1-x  1-x 1-x

O Lt Sn:]_TlX'(D Lt)(‘:OasH<<1)

n- oo [N

U {Sn} is convergent, hence the given series converges.

22



)  x=lie, x=1land x> 1

Forx=1, S =1+1+1+........] to nterms
=n

O LtS =

n - oo

O {S,}is divergent, hence the given series is also
divergent,

For x>1,

S =1+ x+..+ X7

OLtS =0 ( Lt X" =oo, asx>1)

n-oo n-oo

0 {s,}is divergent, hence the given series is also
divergent.

i) x=-1
S =1-1+1-1+ ...to nterms
= 1orOifnis oddoreven

O Lt S, =10r0

n- o

O {S,} oscillates finitely and hence the given series
oscillates finitely.
23



M) x<-1 0O -x>1
Let p=—-Xthenp>1

Now S =1+ x+...+ X

_1-x" _1—(—p)n 1+ p"
= 1= x = 1+ p = =+ p isnisodd

iISniseven

N Lt S =-wor+o

n-oo

0 {Sn} Oscillates inifinitely and hence the given series
oscillates infinitely.

7. b) Testthe convergence of the following series:

1 NG x* X2

) 2J1+3J_2+4/_3+ 5/_4+ ....... 0
oel47.(3- 9
) 2258 (B-)

X2n—2 X

Sol:- i) Here%h= W andYna = (n+2)JnTl

|:Un+1|:| n+1|:D n E][é 2
DnEEoEu_D nEEoBrH- n+1H

24



%
]

=X
Z u, converges ifx?2 <1and divergesif? > 1.
If x? =1, Ratio test falils.

1 1

(n+1)x/_ /Zﬁl

of

v.= -1
Let Vn n%

Cu, O
[0 By comparison tesp,'—t O F Lt

=1#£0
ooDV noo |:|

+1
nf]
0 z v, Is convergent [J z u, is convergent.

Hence the given series is convergentydk 1and is
divergent fory? >1.
i) Sol :-

ol = 1.47..(8- 2
ere™ " 258.. (8-

25



_147..(3-2(8+ )
T 258, (8- ) B+ ¥

DEI 10
Lt Ynes ¢ Dsn”D =

e N n+2 nﬁoo

3n

Ratio test fails.

Sol :-

Uu [ [Bn+2 0. 0 1g 1

nEpI_lm_ %n+1 ]H_ n53n+ 15_ E“lm

n
0 0
Lt g 1= 1 <1,
"= Mha O 3

[0 By Raabe’s test the series diverges.
State and prove Cauchy’s Root test

Statement: Ifz u, is a positive term series and

Lt (u, )%‘ = A, then the series is (i) Convergentik 1
(i) divergentif A >1and testfailsifA =1.

A+1
Let A >0,for A < S <L there exists a natural number

A+l
| such that0<(un)%<7for all n>|. Thus

26



A +1 A +10] .

Un<BT§for all n>1. Since ZBTH is

A+l
convergent foP < — <1,

By comparison tesz u, is convergent.
For A >1, there exists a natural numbesuch that
()" >1

0 u,>1foralln=|

0 Ltu,#0

n-oo

0 Z u, diverges.
If (u, )% — +oo, there exists a natural numisuch that
(Un)% >1i.e.,u,>1forn=I.

0 Ltu,#0

nN-oo

O Zun diverges.
For A=1,we note thatziand Zlhave
o n? n

Lt (un)%‘ =1but the first series is convergent and the

n-oo

second series is divergent.
[0 The test fails if A =1.

27



ad X
8. b) Show that the seriesz T+ 2,2 converges

uniformly on [a,1], 0<a<1 but not on [0,1].

Sol:-  On[a1]whered<a<1,

X |< 1
1+~ 1+ d

Ju, (X)| =

1
and now, to test the convergencezf(1 +—n2a2)'

g+ .- 1
Let ' 1422’ ™ :|_+(n+1)2 a2

of ., O +n’a’
Lt i = g —LE0E
nenf, O mel+(n+l)’a

0 4 0
0O S +a O
= Lt DN O
noe]q 10 , 0
Eﬁ+§t+5a 0
an n C
a2
= gzl

0 ‘D’ Alenbert’s ratio test fails.
Now, we shall apply Raabe’s test
[0f, 0 H+(n +1)° & £
Dfnﬂ E 1+ n2a2 E
28



_ [kna®+a’0
DD1+na %

a
n

I:ll:ll:l

0
nnRa

Lt DD—f 1= 1t —LC

nﬂwanﬂ E n-e DB ZD

2a’
a2

N

>1.

0 Z f. converges.

[ By Weierstrass’s M - test, the given series Converges
uniformly on [a, 1]

Let the given series be uniformly convergent on [0,1], then

1
for € = 3 > Othen extists m, such that

X N X X 1
1+ m? X% 1+(m+1)2><2 1+(2m)2>3 8

mx

0|——5—
1+(2m)” X

1
< g (by takingn=m)

1 1 1
On puttingX = — |tg|ves = < é,contradlctlon therefore

the given series is not uniformly convergent on [0,1].

29



9. a) Obtainthe Fourier series off (x) = x+ X I(-, ).
T
.

- 1
Hence prove that Z 7

Sol-  Let f( Z 8, cosnx+ R sinny (1)

_L 1 1t
Then® = n_J;Tf(X)dX HJ'(X+ i) dX:nL X dx

-

27
E-([de

™ _zr
3 3

17 "
a ==[f(x _1
":[T cosnx dx n_In( x+ %) cos nx dx
= E}xz cosnx dx Eﬂ} Xcosnxdx (%
my C

)D— cosnxd [ smn)dﬂ

n EFZH n’ E

30



9.

Sol:-

b = if f (%) sin nxdx
n—rr

17 . 27 .
== + X dx== d
n_J,T(X )sm nx nl xsin nxdx

D=0

n O
I x*sinnxdx= 0[]
= C

20 -cosnxd [+ smnxﬂ

EETB dH w

_ 2rmeosvr_ —2(-1)

_EH n B_ n

Substituting the values @f, a,, by in (1) we get

i |:|4 2(—1)n+1 . [
3

@» " cosnx+ smnx%
n )

b) Expand f (x)=x*0< x< 4with period T =4in a
Fourier series.

aOO
f(x)=—=+
Let()zz

n=

Heregl =401 =2



—ylxzdx—émxsﬁ—12
Then & 2) ZEEEg 3

11 Onrrx [
a, _E.!XZCOSWHOIX

1@2x* . xmr 8X T X
=S50S t—== -
2nm 2 nm 2

_102¢ Ovrxg, 8x . O
ZDDnn H2 E].Fnzn2 HZ

32



132 -16

= EE—COSZW E__

Substituting the values @, a, andb, in (1), we get

16 162 Onrrxd 1 . Ot X[

X == nZ Eﬂ—COSB?EI-E SI%&

10. a) Find the Fourier Cosine series off (x) = cosax,
0< x< 7T given that a is not an integer.

Sol:-  Letusextend the functioh(X)in the interval-rr < x < 0
so tha the new function becomes even function in the
interval —riT< X < 1.

Hence the Fourier series df(x)over the interval

(=17, 77) will contain only cosine terms given by

%,
f(X) ) +nZ!aqcosnx.

h ao—g cosaxadx= EErslnaxﬁ —23|naT
where n‘! E—%

s

2
=— [ cosax.coqnxdx
&=

Feos(n+a) x+ cog n— @) X3 dx

I
=R
O%:i

33



1 Gin(n+a)x  sin(n- q i
=23 + [
7'[|:| (n+ a) (n_ a) Q
= 1 1 [2n sinnxcosax— 2a CONX SirﬁK
m (n2 - az)
1 _ 2a sinart n+
— m(—Zacosnn.sman)=m(‘ ) '

Hence the required Fourier series is

cosax =

sinarr | 2asinarr (-n™
m Zi (n2 -a

— COSX
ar )

10. b) Using the Fourier Series expansion of (x) =|¥ in

- 1 s
(-71,7), show that 2 (2n-1° " 96"

Sol:-  Sincef (-x) =|-X=|X= ()

0 f (x)is an even function and henlge= 0.

Let f( |><1—— Zancosnx

m

Thenao—_ff dx——‘ﬂ)fdx— ZI x dx
0

2 Ox* O
=—05 0=
T2 3

34



_27
a, —EIf(x)cosnxdx

0
27‘[
= —(|x/cosnx dx
=0

m

2
= —‘!’xcosnx dx
T

_ 2 xsinnx  cosnx(]

“nH n TR g
2
= (cosnr- 1)
_ 2 P TP
= -1) ~1-= 0 ifniseven

4
= —— ifnisodd
n°rr

35



11. (a) If v be a function of r, where r? =x*+y? show

0v  0v_1 ov d°v

P T S B
that 5 "5y ror  or?
Sol-  Givenv=f(r), r’=x’+y?
Considerr? =x? + y? (1)

. L . or
Differentiating partially w.r.tx' we get2r FW =2X

Similarly differentiating (1) Partially w.r.t 'y’ we get

oa_y
oy r
Nowv = f(r)

36



1 ov _of oar _of x

= — + —

o r’ Ear réa’

_y?ov. X d%v

=t 5 (2)

. 0V _xav, yov
Slmllarlya—yz "Gy Tiia2 (3

2 2 X2+ 2
Jale s s fandl s
ox~ o9y- [ r° [or r or

37



vy 0%v
+— =
0

y2

(o))
<

or

SR FIN

fr(r)+f"(r)

X2

()

11. (b) fu=2xy, v= X- ¥, x= rcod , y= r siff Com-

pute a(r’e)'

Sol:-  Givenu=2xy, v= X - ¥, x= rcod , y= rsif
u= 2.rcos¥9 r sird
=2r®cod) sird =r? sinf .

V=r?cos0 -r?sirf@ =r? cos@ .

0 @:erinm,@: 2r? cos@
or 06

Q:Zrcosﬂ,ﬂ:— % sing .
or 00

ou du
o(uv) |or 96| _ |2rsin® 2% cos@
a(r,B)_ ov v ~ |2rcos® -2? sing
or 06

=—4r3 (sin2 P + cod H)

=—4r3
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L 0yO
12. (a) Obtain Taylor's expansion oftan ' B% Eabout (1,1)

upto and including the second degree terms.

Sol-  f(xy)=tan'Y f(1)= tai £
X 4
_ 1 O yod_ _ vy __1
fX(X y)_1+y2 EFXZH x2+y2 fX(l:I) 2
X
1 }: X 1
fy(x1y)_l+y2 'X X2+y2’fy(1]) 2
X2
o (X y):—y(—l)(x2+ 3?)_2.2# 2xy .
(< +y?)
fxx(l,l)=%

f><y(X' ): = 2
T e (e )
f,(L)=0
f(xy)=x(-)( £+ ¥) " 2y=- 2V
(¢ + )
fyy(l’l)z_%
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A A I Gt

12. (b) Findthe shortest and the longest distances from the
point (1,2- 1) to the spherex? + y? + Z = 24,
Sol:- Let (x, Y, Z) be any point on the sphere. Distance of the

point A(L2-1) from (xy,2is given by

V=10 +(y=2) +(z+ )

If the distance is maximum or minimum, so will be the
square of the distance.
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Let f(xy,2)=(x1)"+(y-2 +( 21" __(1)
o(x,y,2)= X+ y+ Z=24 (2

Consider Lagrange’s function
F(xy.2)= f(xy3+20( xy}
= (x—1)2+(y—2)2+(z+1)2+/\(>3+ y+ Z- 249

G 2(x-)+A2x=0
(004

or (x=1)+Ax=0 (3)
oF

—=00 2(y-2)+A2y=0
Y (y-2+12y

o (y-2)+Ay=0 — )

F oo 2(z+)+A2z=0
0z

or (z+1)+A z=0 (5

(3), (4), (5) can be written as
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0 X__lzl 0 y =2X
y- y
y-2_Yy
== U -2z=
and 1 y
z:—X:—x
2

Substituting in (2) we get
X +4X° + X =24
O 6x°=24 O X=%2.

Thus we get two point®(2,4,-2), Q(- 2~ 4, Jon

the sphere which are at maximum or minimum distances
from the given point ‘A.

Now AP = \/(2-1) +(4- ) +(-2+ }* =6

AQ=\(2-1) +(-4- ) +(2+ )" = /54

0 P(2, 4 — 2) is at a minimum distance from A and the mini-

mum distance ig/6

Q(-2,-4,2)is at a maximum distance from A and the

maximum distance ig54.
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- %
13. (a) EvaluateJ'J'[ (X2+y2)dXdYby changing the
0 a

Sol:-

order of integration. YA

Lo ) = 0—\% A (a’l)
From the limits of integra- * N
tion, it is clear that we P> w=?

have to integrate first w.r.t (o, o)

‘y’ from y=%to k ’

y= % and thenw.rx

from x=0 tox=a.

Thus integration is first performed along the vertical strip
PQ which extends from a point P on the line ayto

the point Q on the paraboje= ay*. Then the strip is

sliding from ‘O’ to A(a,1), the point of intersection of
the two curves.

For changing the order of integration, we divide the re-
gion into horizontal strip®'Q" which extends fronp:

on the parabola = ay*to Q'on the linex = ay.
p A X2 + 2 — P
y?) dx dy= X+ y) dxdy
S [I Gy oxa [ 7 (%)

¢, O
ZIO DE"‘Y xg dy
O Ly
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1 188 a 0
—J’Om—ya+ay3-—y6 ay' ody
03 3 0

;01 10 01 10

" He 2l fHa o

13. (b) EvaluateJ’J’I(Ix+my+ mZ) dx dy dmken through

out the spherex® + y*+ 2 < &.

Sol:- Changing to sphercial polar coordinates,we have
X=rsin@ cosp,y =rsin@sing, z=r co¥ ,

dxdydz= ¢ sin6 drd6 de.
Equation of the spherejs=a.

J’J’I(Ix +my+ m2° dxdydz

2m m a

= It sin@ cosp+mr si® sip+nr cod)r? skdrdOde
I |
®=06=0r=0

2m m oa

= IJI(I sin@ cosp+ m sir® sip+n co8)’ r* s drdg dp
$=00=00
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2n

= J'Jg|COS(p+m sirrp)z_
sin®@+n”cosf+ D cof .sifi(l cgstm siH.

5
sin@ .E{-S do do

BERF!
3.5 2m
_—IIglcow+m sinp)’ sin@+n® co® sifl
®=00

2nsin’6.cod (I cop+m sip) df dpH

7%
_a .
=1 Ico +m sirp)’ siR@ do
5! ! sp+m sinp)

1

7 O
+ 2J’n2 cog 0 sirg dg + Oldp
0

ar rar , T I'lD
%J(J’%ZlCOS(p+mSII’(0 : F/yz Zé/z .

%JO’ (I cosp+m singo)2+n2 %Edqo
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%f {Izcos?(p+m2 sirf
0

2
0
+2imcosp sing} + Z%Dd(p
[l

, O+ cosp

EI%E 52 H

%nas(lz+m2+ nz).

14. (a) Determine the M.l about the X-axis of the area of a
triangle with the vertices A (1,1), B (2,1) and C (3,3).
Sol:- Here the region R is th& ABCwhcih is bounded by

y=lLy=xand2x y 3.
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Let p= K.

M.l about the X-axis is given by

Y
I :‘[J’Py2 dx dy
AR
A
= KJ’ I y? dx dy

y=l x=y

Mass of the lamina
47



14.

Sol:-

Xm—l B ( m n)

+n X - n pm
(b) Prove thatJ; (a N bx)m a"p” Wherem,n,

a,b are positive.

Putpx= at

at a
X=— Xx=— dt
or b SO thatd b

1

- i(aj;()m”dx ‘!,’ ETaHQ Daﬁdt
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oo m-1
= nlm J. t m+ndt
a'b™ 4 (1+t)

B(mn)
a"b" |

15. (a) Findthe equations to the line that intersects the lines
X+ty+z=1,2x-y =2, x v z3,2%x 4y z 4
and passes through the point (1,1,1).

Sol:- Equations of the line intersecting the given lines are

(x+y+z-1)+ A (2% y- z2)=0§
(x=y-z=3)+A,(2x+t 4y z 4= (g — @

This line passes through (1,1,1)

0 Wemusthavgl+1+1-9)+A (2-+ + 3= 0
0O A=1

(1-1-1-3+A,(2+ 4+ 3= 0
0O A,=4
Substituting forA, andA, in (1) we get

x-1=0, 9x+ 15y- 52— 1% 0.

These are the equations of the required line.
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15. (b) Find the image of point P (1,3,4) in the plane
2x-y +z+3=0.

Sol:-  The given plane i2x - y+ z+ 3= 0d.r.s of the normal
to the plane ar@,-1,1.

[ Equations of the line PL through P(1,3,4) and perpen-

_ x-1 y-3_ z-4
diculartothe plane (1) arez— = ——= ——
2 -1 1
(=rsay).
0 Co-ordinates of any point on this line are
P'(2r+1,-r+3r+49 2)
P(1,3,4
Where p| = Lptand | (L34
Lis the foot of the per- | L
pendicular form P on the :
plane. |
Pl

Since L is the midpoint gbpt

. . @2r+1+1 -r+3+3r+ 4 40
] its Co-ordinates arE > > >

(] 6-r 8+r [
g+ =5 F —@

Since L lies on the plane (1),

6-r Q0 08+r 0 ._

2(r+1)—HTH+HTH+ 3=0
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U r=-2
Putting this value of in (2), we get the image of P as

P'(-3,5,2).

16. (a) Find the equation of the sphere having its centre on

the plane 4x-5y- z= 3and passing through the
circle

X+y+Z7-2x3yw428=0, x-2y+2z=8.

Sol:-  The equation of the sphere can be taken as
(x2+y2+ Z-2x-3wAaz 8)+
A(x-2y+2z-8)=0

O X+y+Z+(A-2) x(3+2) y(A+4) z
+8-8=0 (2)
The centre of this sphere is

_ -A 3+20 -A-40
Bz’ 2 '~ 2 F

which lies on the planéx - 5y- z= 3.

18+2A0 [O-A-40

D4B_B'B—BB*H‘

0 A=

13
Hence the equation of the required sphere is
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16. (b)

Sol:-

13(x° +y*+ Z) +(-9- 2 x-(39- 1§ y
+(-9+52)z+(104+ 72= 0

O [13(x* +y?+ Z) - 35x- 21y+ 43z 176 D.

Find the equation of the right circular cone whose
vertex is (3,2,1), semi-vertical angel 3@&nd axis is

x-3_y-2_1z-1
4 1 3

the line

Let P(x vy, 2 be any

point on the cone. AB is
the axis of the cone whose
d.r’sare 4,1,3. It passes
through the vertex
A (3,2,1).

|PAB= 30" the semi vertical angle.

d.r’sof AP arex-3, y-2, z- 1.
d.r’sof ABare 4,1,3.

D cosafo Ax=3)+Uy-2+Jz- )
VIEr T8 (x- 3 +(y- 9" +(- ¥

or (5 26 Hx= 9 +(v=2"+(2- )

=|3(x-3+(y-2+ Yz~
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17. (a) Show that if a series} u,is convergent then

Lt u, =0.

n-oo

Sol:-  Let S, denote thgy" partial sum of the seri€su,, . Then

> u,is convergent.
(] {Sn} is convergent
0 Lt'S = Sfinite)

Also Lt S, =S

BUtun:%_Sbl
O Ltu = Lt (s— sl)
=Lt S- LtS,

-
17. (b) (i) Test for convergence of the following series

-1, B-V2  A-43,

1 2 3
Sol:- Here
dnri-vn _ (Yn+1-vn)(Vn+1+4n)
" n ) n(\/n—+1+\/ﬁ)
_ 1
B n(\/n_+1+x/71)
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[] 1 .0
nvnr/l+=+10]

o N oO
_ 1
e L e
o N g
v =1
Let Yn n%
n-~oovr| n-oo 1 ]
O/l+=+10
oy N O
= 1/ #0 (finite)

_ 1
0 5 v is convergent ZF' P >1 for convergent)

[0 3 u,is also convergent by comparison test.

e - 1
(i) Z nlogn’

_ 1
Sol:-  HereUn = nlogn f(n)

For x = 1, f (x)is positive and monotonic decreasing.
O Integral test is applicable.

54



[

Now ‘Z[f (%) dXZJZ-ong o

dx

K
= L[
K-=J xlog X

= Lt Hog(log x)g

= Lt Hog (logK )~ log(log 9E# finite number

dx

[

o Jf (x) dxis divergent.

2

00

By integral test) Uy ! f (x) dxfor x> 1converge or

diverge together.

O z u, is divergent

> 1
18. (a) Show that the harmonic series of ordeP; ZF

converges for p>1 and diverges for O<p<1.

1
Sol:-  HereU, =—5 = f (n) for x=1, f (x)is positive, and
monotonic decreasing.

[ integral test is applicable.

[0 The above series will converge or diverge accroding to
o X . - - - - -
—p isfinite for infinite.
} X
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Case.l P#1

© 4 q OrP. O
e Lt D—K_lﬂ
XP Koo d xP wEu
1 [
1 .
= ——(finite), forP>1
P-1

= o for (0<P<1)

Case.?2 p=z=1

— —KEtw 9(— KI_Htwln K=o
U Z u, converges ifp > 1 and diverges if
O<P<1.
18. (b) Testfor uniform Convergence of the following series
sin2x = sinX sin 4(

sinx — + +
2J2  3/3 4/_4

n+1 SINNX
Sol-  HereU (¥) =(-2) ' ndn

(-1)™ sinnx| _ ‘(_1)n+l sinnx‘

un(x)‘: Y “ n

O

—( ) ¥ xOR
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19. (@)

Sol:-

0 0 1
Since nZMn = nZ z is convergent, therefore by

Weierstrass - M - test, the given series is uniformly
convergent for all read

Obtain the Fourier series of the following function
with period T = 277.

B -T<Xx<0

f(x)=B< O<x<m

Let T (X)= %+i(an cosnx+  sinny 1)

=10 (Cm)ax [ x = T
Thenao—E%]; X ‘([X E- /2

T

a, = Do( 1) cosnx dx+ [ Xcosnx dg
= — D -
" Jreosmes

_1 nsmnxﬂ 5(5|nnx+_1 snxgg
Ly 8

S|

(Cosm=9 - L ((-ay-1)

21
T n nrt

b, =1 DO( 1) sinnx dx +( sin nxdg
h = — O\~
nd fremmes
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cosnx[] [Fxcosix  simx]
+ G + L
)

U
anDn nzé

1
m

:%(1—2cosnn) = %( r - )")

Substituting the values @, a,, bin (1) we get

f(x) = L g(_1)—_1)cos.nx+ ( ) S|m>%

19. (b) Express f (x) =|X,-m< x<mas Fourier series.

1. 1

Hence obtami =+ +5+... >,
8 g 5

Sol:-  Sincef (-x) =|-X=|X= ()

0 f (x)is an even function and henlge= 0.

Let f(x |x1—— chosnx
2T o7 2"
Then& _Elf(x)dx_ﬁg*dx:ﬁ,[ x dx
_2Dxﬂ
=—0b5a-=
T2 3
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_27
a, —EIf(x)cosnxdx

0
27‘[
= —(|x/cosnx dx
=0

m

2
= —‘!’xcosnx dx
T

_ 2 xsinnx  cosnx(]

“nH n TR g

== (cosnr- 1)

_ 2 P TP
_ﬁg_l) ~1-= 0 ifniseven

4
= —— ifnis odd
n°rr

m 40 cosX cosk O
[l f(X) =|XI=E_EH:OSX+ 32 +T+ E

Putting x = 0in the above result, we get

m 4 1.1, 0O

O=———FAl+—+—+....

2 I F 7 H
0 1+i+i+....:i.
3P 5 8
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20. (a) Obtain the half range Cosine series for the function
f(x)=(x+1)?, 0< x< 1.

=

2J’(x +1+ 2x)dx— 2[1—+ X+ %%
0 03 P

=2 (x+1)° cofnrrx) dx

0

_ 2 SINNTTX - cosvT X[
—2§x+1) X o Y
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D—sinnnx[ﬂj

e H

O,sinnr _ 4cosvt _ 2simt 20
nrt e’ nr®  nerlH

!;
L

(4cos- 2)

2,42

|
N‘
N
—~
N
(@]
2
S
|
N

20. (b) Obtain the Fourier series ofy for the given values
of x neglecting the harmonics above the second.

x 0 1 2 3 4 5
y 9 18 24 28 26 20.

Sol:- Let the Fourier series to represgbe
= % 1 cos™ + s>
Y=g Ry sy

ancos@+bz sin@(D+ .....
3 3

. TTX TTX
The values oK, Y, sm? ) 0053 are tabulated below.
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5

18

24
28

26

20

BB Yy

Using the values in the above table, we have

2 2
==Y y==(125) = 41.67
~ D y=5(129)

_Z ycosﬂ-—2
& n Z 6

:

3

+ 15(18-5(29-(29-3( 23+ 5( 2k

1

=(25) - 8.33.
(29

2 . TTX
= — sin—.
b, nzy 3

_20 .0y30  0J3ld 0-/30
“6g Hen Bzl BB Bz
62
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O
= 3%/—5(1& 24~ 26- 200
302

[l
:@(—4):iﬁ”:—1.15.
6 3
a =2 Z yCOSDZT[X O
Hs F

2Bl ) o) 2 AR b

1
=S -9-12+ 28- 13 1@

-1 - 233
3
——ZysinDzm(
H3 o
24 0/30 _ [-/30
Tep R M

0-/3

+28(0) + 2eﬁ»ﬁ+ 2%—%

-1 [9V3-12/3+ 13/3- 10 §

00
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oo|$|

(0)=o0.

TTX Lrrx O
0 y=20.835- 8.33cos——- 1.15s5
y 3 M3 H

[2rrx O .[J2rrxd

—2.33c0ﬂ75+( 0 sn@?g .....

*kk kkk
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B.E / B.Tech. FtYear

MATHEMATICS - I
(Common for all branches)

M 5 6 70
0 U
D5 6 7 8D

. a) Findrankof [0 11 12 13
35 16 17 1%

M 5 6 70
[] []
D5 6 7 8D

Sol:- GiventhatA =10 11 12 131

H.S 16 17 1%

ReplaceR - -(R- R)
m 1 1 10

) 55 6 7
T 10 11 12 13
H5 16 17 1%
Replace R, - R-5R

R, - R-10R

R, - R-15R
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l
FIE L&
N S N
N NN R
] g

Replace R, - R-R
R - R-R

!
[FgMLETK
o o r Bk
e i g ]

o o N B+

Rank of A is 2 since no.of non-zero rows is 2.

. oA B0 .
1. b) Find A°if A= @ 3HUSlng Cayley - Hamilton
Theorem.
Sol:-  The characteristic equation of A is given by
1A-A11=0
4-2 1
=0
2 3-A

0 12-7A+A?-2=0

0 A?-7A+10=0
Using cayley - Hamilton theorem
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A?-7A+101=0
A? =7A-10I

=7 1D—10
B2 s e 1H
70 [0 0O

28

Ha 24 Ho 10
a8 70

d4 11

A = (7TA-101)(7A-10)
= 49A% - 140A+ 100
= 49(7A-1Q)- 143\~ 100
A’ = 203A° - 390A
=203(7A- 10) - 39@\
=1421A - 2030 - 398
=1031A- 2030
10 [R030

00
'1031@ s3H Ho 2030]

[2094 1031}

" Fhos2 1068

5
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2. (@) Using elementary row operation find inverse of

1 1 10

12 3
349

Sol:- Consider A/l = and apply elementary row operations on
both A and | unil A gets transformedto I.

m 1 1:

le%_zss

A 4 9 :

o O
=)
M9

ReplaceR, - R - R
R-R-R

W Rk R
o N R
I
H
[EEY
inmyafi)

Replace

- R-3R

1: 1 O
2 -1 1
2 2 -2

BHIE 1 SR
P

o
M8

ReplaceR, - R;/2
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111 1 0 o[
~%)12:—110%
0 1: 1-11%

ReplaceR - R- R
R - R-2R

: O
%10'01%5
~ 10 :-3 3 -11

5) 01: 1 -1 %E
ReplaceR - R- R

100 : 3-2 12
-~ 10:-3 3 -13=]/A"]
M0 1: 1-11U%
03 -2 1/2]
Thus |A*= 03 3 -1
91 -1 1A

2 0O
2. (b) Using sylvester's theorem, findA= H) 15 find



f(A)=(A-2)(A-1)=00r A, =1,A,= 2
f(A)=A*=3A+2,f"A)=22-30r A, =1A,= 2
f'(2)=4-3=1f" ()= 2= 3=-1

[ f (A)] =Adjoint of the matrix of the matrigA| — A]

0o o |0
Z(A1)=Z(1)=—[:,((11))]=_—11 . _JHO j

_ _[f@_ 1)1
Z(Az)—Z(Z)—W——l‘O j
By Sylvester theorem

P(A) = PA). Z(A)+ RA,). ZA,)
AP =P(A) Z(A) + RA,) ZAAy)
M 00 M

=A1100 /\2100
CRRTR IS S

0O

0 00, 0 O
RIS

0 o @ oo_[@¥
= B 1H Ho of |Ho

= 1100

558
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3) a) Using Gauss Elimination Method Solve

3X+4y+5z= 40, 2x— 3y 4z 13, ¥ v z 9

Sol:-  Consider the augumanted mafr/ Bj
(B 4 407
[AVB =32 3 413
3 1 1 9f

InterchangingR < R,

n 1 1| 90
- 2 -3 4|13
3 4 5| 4

Replace R, - R-2R, R- R-3 R

[

1

=

{
polesalw
&
Niss (mls

InterchangingR, « R

1 1 1 9

- B 1 213
9 -5 2[-5
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Replace R, - R+5R

11 1 @
0 1 218
D 0 12| 60

Interchanging R, - R/12

A 1 1] 9

-1 2 1F

B 0 1| 5§

By back substitution:
z=5
y+2z=13
y=3
X+y+2z=9
x=9-3-5
=1

Thus|x=1,y=3,z=§

3) b)  Apply Crout’s for LU factorisation mthod to solve
the eqations 3x+2y+7z=4;2x+ 3y+ = 5;
X+4y+ z=17.

0 0 000y, uy, 13D 3

2

00
Sol-  Let de 1 0900 Uy Upg=(2 3
H, I, 1HH0O 0 u, g BB 4

72

(iep),
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So that

) u,=3,u,=2, Uz=7

i) Ly, =12, Oy :%
lLu,=3, Ol,, =1.

i) Lu,+u,=3 Ou, =%,
LUy +U=1, O Uzgz—l%,-

M) Ll tlu,=4 Ol =8

V) |31u13 + l 3}" 23+ u 33: 1

H u33=—%.

10 0B 2

[
ThusA: %:/3 1 OB% % _l}ég
9% w0 Ko

Writing UX=V, the given system becomes

N

0
0t O Oguulm 0

P45 1 Ogdn=in

51 6 15@25 EE

Solving this system, we have= 4,

73



2 _ 7
§U1+U2_ or Uz_g

6 _ 1
U1+EU2+U3—7 or Us—g
Hence the original system becomes
O U
3 2 7Tooo @op
5/ -11/04,0_ 7/0
%) A %DS’D 30
-g/ UxH O/0
H 0 HEFY g
11 7 8 1
X+2y+72=4,— y-—7=— —— Z=—
8 X+ 2y 3y 373 55

By back-substitution, we have= _}/ , Y= % and x= %

dyO_
e+ —=
4) a) Solve @1 dxH
Sol : Given,
1+$/ = é
X e
1+ dy_ ey
dx
Let x—-y=2z
ﬂ/ dz
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Substitutingin -~~~ memeeeeeeees (2)

Z—d—z:eZ
dx

OI—Z:Z—eZ
dx

dz
2-¢
dz

.[2—ez = Idx

Integrating,

—% log(2-€*)= x+ ¢

NN

Substutute value of z

Al %Iog(z—ex‘y): X+ C

x-y-log(2-€7)=2x+c

O x+y+log(2-€7)=g

4. (b) Use the Gram Schmidt formula to obtain an
orthrnormal set of given Linearly independent set
(6,0), (2,1)

Sol:- The given set of vector is (6,0), (2,1)

The new set of orthonormal vectors are givearpwr,
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Whered, = % =(10)
12 (198

a,= (2.1 ‘f(ﬂ)

=(29)-219=(0}

0 orthonormal set|(1,0), (0,3

dy _ y+ x-2
5. a) Solve: dx  y- x-4
- _ - dy _ oyt X—2
Sol:- The given equation IS y- x-4
a _hb
H Py
ere a, b
Put x= X+h
y=Y+Kk
dy _ dv
dx dX
Eq (1) becomes

dy _ (Y+ X + (k- h-2)
dX (Y- X) (k= h-4)

k+h-2=0
k—-h-4=00 h=-1and k=3
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Eq (1) become reduced to
dy Y+ X
dX Y- X
which is homogeneous equation

put Y = vX
aY _px @
dX dX

dX _ v+l _ 1+ 2v- %

X - v-1 v-1
dX v-1
— =~  __dv
X —(\/2—2v—1)

28X, _2V22 4y

X Vv —2v-1
2logX + log(V* - 2v—1)= loge
LOY° 2y 0.
0X* X 0
Y2-2XY- X=¢C
But x=X+h= X-1ie X= x1

Similarly Y = y-3
[ The general solution is

(y=3)?-2(x+1)(y- 3 (x+ 1¥ = G
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5. b) Solve: x® y*(ydx+2 xdy+ xy ydx xJyO0
Sol:-  Xydx+2X ydyr xy dx % ydyO
Rearranging the terms
X2 y?(ydx+2 xdy + Xy ydx xdy= 0
Comparing this with
X2y (mydx+ nxdy+ % Y pydx ogxpy c
herea=2,b=2, m=1,n= 2
c=1,d=1p=109=-1
Also mp- ng=1+2=3# 0
The unknown constants are determined from the following

a+h+l _ b+k+1
m n

2+h+1 _ b+k+1

i.e.

1 2
2h-k+3= 0
C+h+1 _ d+k+1
P g
| Leh+l_ Lrked
€ T 1

h+k+4=0
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solgingwegeih=—/, k=—é
The required integrating factor

X7y
Multiplying D.E by integrating factor
Xy Ty (ydxr 2 xdy+ X3 YR xy ydx xdly O
The equation is now exact

0 J' Mdx+ J’ Ndy=0

y=constnt Terms not containing x

Ix‘”?’. y‘53x2y2ydx+_[ X% yPixy ydx c

gx%y%—:%x_}/3 3= g

6. a) Findorthogonal trajectories of family of cuares
rn sinnpg=a"

Sol:- rnsinng=a"
0 nlogr+ logsinng = n loga

Differentiating w.r.tg




O ﬂ+rcotn6:0

E =-r Cot @
doe

_odr , d@ ) . .
Replacm% by - r o e get the trajectories of given of

curves.

0 -r? C;—? = -r cotnf

dr _ do
r cotn@
W ar =tanng do
r
, _ —log(cosnd )
Integrating,log r = — + logc
O logr :M + logc

0 nlogr = log sead + n logc
O nlog r = log semd + n logc
r" =c"seamd

which is required equation of trajectories.
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d’y .
7. a) Solve : §+ y =5+ Sin2 x

3

dvy |
: 5+ Sin2 x
Sol dx3 +y=

The operation for M of D.E is
(D®+1)y = sin 2x

The auxilary equation is

m+1=0
(m+1) (nf—-m+1) =
. 1+4/3i  1-/3i
o2 2
Hence the CF

CF=Ce*+ e” Dgcos% X+ G Si

Particular Integral

Pl = 31
D°+1
_ 5 N sin
D3+1 D3+1
5 sin
= +

D+1 D2D+1
81
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5 N sin 2
0+1 -2.D+1

sin 2x

= 5+
-4D +1

_ 5_[4D+1] Sin2 x

16D*-1

= 5—&8“’]2)(
16(-2)-1

= S—MSinZX

1 )
= 5+ — (4D +1)Sin 2x
65( )S

=5+ 6_15 [4 . 2Cos2x+ 2sin 2X]

5+E cosZ<+£ sin X
65 65

The complete genral eqation is

y=CF+PlI
0 [
=ce*+ &2 Dgcosﬁ X gsin@ X
O 2 Z

5+ +—zsin 2x+ﬁ coS X
65
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dx dy -
—+2y=¢,—=-2x=¢€'
7) b) Solve: at y at
dx
. —+ 2y = et _______
Sol: at y (1)
dy
—Z-2x=€

Solving (2) for x we get

dy -
2X=—-€ e
at (3)
Differentiating (3) w.r.t (t)
2 2( = ﬂ + @t (4)
dt dt’

Substitute (1) in ------ (4)

2
2 (€-2y)= ‘Z—tzy+ &t
2y
] ?+e_t =2(é—2y)
2y
?+4y:2é et

This is a Second order differential equation

0 C.F C,cost+C, sint
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o1 —t
y(t) =C,cost+C, S|nt+g( x-¢)

substituting (5) in (3)

The general equations of (1) & (2) is given by (5) &(6)

.1 . 26 4
ie =(-C,sint+ C, cost)+ —-—¢€
5 (~Gsint+ C, cost)+—=- =

d’y

8) a) Solve : (2x+3) oo (2 3)%— 12y= &

Sol : Here a, =1, =-1,¢=-12
Q(x) =6x, a=2, b=3

Replaceox + 3= &. The given equation reduces to linear
equation by using equations in Legendre D.E.
The legendre D.E equations are

e-b
X:
a
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xDy = aDy
X2D2y= aZ[ D2_ q

O The equation becomes

[’y dyd _ dy

o - —0-2—2-12y = 3¢ - 3

dt? th dt ¥=3€-3

d’y 6dy

4—=-—-12y=3€ -3

a a2y T3€-3

2

zu_s_dy_eyzl'(gé_g)

dt  dt 2
C.F: The AE. i2n? - 3m- 6= O with roots m = 3121/5_7

sothat C.F. é/is
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Then G.Sy =y, + Y,

[B+/570 D}J_?D 3

S 3
y=¢ +ggi 14é+4

Replacing t by i{2x+ 3) , we get

3+/57 3-J/57 3
Y= G@xe3) ¢+ G@xd ¢ - (26 Yr

2

d7y
8. b I + y =tanx
)  solve: 0 y

d’y
- —+y=tanx = e
Sol e (1)
Consider, d_"’y+ y=0 (2)
dx®
(D*+1)y=0

Yy = G COSX+ G, sinX, suppose
Letthe P.lis

y =Acosx+ Bsinx = -mmmmm--- (3)
Where A & B are variables.

Differentiating (3) w.r.t x

jy = — Asinx+ A cosx+ Bcosx¢+ B sinx
X
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Choose A and B such that

Alcosx + B'sinx= 0 ------ (4)
dy .

— = —Asinx+ BcosSX  ------
™ ()

Differentiating (5) w.r.t X

2
% = —Acosx — A sinx- Bsinx+ B cosx ----(6)

Subsituting (3), (6) in (1)
0 - A'sinx+ B'cosx— tanx= 0

Solving (4) & (7)

L _ O-cos x+ 10
A =-sin° X. seX=—F————[]
J CcosX [J
= —secX+ coX
B' =sinx
Integrating we get

A = —log(secx+ tarx ¥ Sirx .
B = —cosx+ g,

Complete solution i€, cosx+ C, sinx

—cosx log( sex+ tax)
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Method - 1l
From (3) y, = cosx Y, =sinx

y; ==sinX Yy; = COSX

W = Yoo Yo _ cqsx sinx —1
Yi Y5l |-sinx co
= — Ed + M_Rd -
Yy - X sz T Xwhose R = secx
R =tanx
P.l = —cosxj sinx .tankdx+ sinxj cox . tam dx

Complete Solution ¢, cosx + ¢, sinx— log(sec+ tarx )
9. a) Find Laplace transfor of
) €.cogt ii) sin’(4)ii) €.cost
Sol :- L[€'cos t]

El+ cos:B O

"B H

L[cos’t]

§E+ = L [cos ®]

1 1 S
= — +—
2S 2 S+4
By shifting theorem, replace S by S-1
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1
2(S-1)

S-1
(S-17 + 4

O L[ cos’ t] = +_;

101, S-1 0O
2 -1 €-2s 54

1 [8°-2S+5+ $-2 S 1
2 (s-)(S-255 O

10 28%-4S+6 O
2 Hs-1 (§-25 5

2S?-4S+3
(S-1) (S-2S+5)

i) Sirt(4t)
Sol: L[Sir'(41)]
| [BSin(4t) - SirB(4t0

L[sir@ay] = Lg 2
_ | [BSIn(4Y) O_ | OSin3(4y) O
H 4 H "H 4 H
- 3_4 _ 1 12
4 S+ 4 4 S+144
_120 1 1 0O
4 B?+16 S+ 144
Ug? +144- & -160 384

=3

S?+16)( S+ 144)5 (S +16) (S+144)

89



9. b) Findinverse Laplace transform of

. S-2 . s
) (st-asr2p W g

LU S=2 i
. . Ll

_ 1 S-2
[(S-2)*-2J°

eZS L—l 2? -
(5°-2)

= —e2t et 0
%B—lE Hs- 2

_ 1 ! tsinh\/—2t

2 V2
L0 s 0
) 4—16%
L0 s 0O
Ll 4_24%

Sol - S4_24: (82)2_(22)2
= (S*+4) (S-4)
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s’ _AstB_CS D

el S T Sva T TEog
S’=(AS+ B(8-4)+(CS$ P 54
By solving we get
A:%,Bzo,C:}/Z,Ozo
s _ 18 L1
S' -2 2(F+4) 2(S-4)
L_1DS~"’ O _ 1_1DSD 1 1515
+-2*H s+ 44" B e
= lCOSZI ! A
H4(s 2) 46+ 2H

= Leosa+len-te
2 8 8

10) a) Using convolution theorem, find inverse transform
82
oy
Sol:- Rewriting
S _ S S
(S*+4)° (S+2°) (S+27)
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L Dgis E- cosat
S+ &)g
- m = cos2

By convolution theorem,

S5 O _ ..0 S S 0O

= =L
Hs +27) (§+ 25 Hs+ 22" &+ 2

t
= J’ cosa . cos&(-u Qu
0
1t
ZEI cos(i+ 2- 21 )+ cos(@- & @du
0

t
:%I [cos2 + cos2(@-t )Hu
0

u.cosa + Mﬁ
4 H

sinz _ sint 2 )]

4

t.cos2 +

sinz O

5

t.cos2 +

HE BHE BB
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10. b) Solve using Laplace transform
y'+4y=¢€, y(0)=0, y(0)= 1
Sol:  Given y"+4y=¢
Applying Laplace transform, we have
L[y"+4y] = €]
[SY(S- SO)- YOI +4 v ——
y'(0)=0, y(0)=1
K9 4
S-1

1 N S
(S-D(S+4) (S+4)

y(S =
Taking inverse laplace transform

P 0, .0 S T
Hs-1 (S+4H ~ HE+aH

.01 0 .0 s O
Final = O y(s+aH ~ HE+aH
1 A BS+C

+

(S-1)(S+4)  (S1) (5+4)

93



1
55-1) 5 (S+4)

L0 1 S+no

L0 0 1
- Hs—l)(sz+4)E_L B(S1) 5 (S+ 4

_1,.01 D__lL_lmS+1D
5 Hs-1H 5 HS+4H
~1,.010 1,08 0 1,0 10
5 H-1H 5 HS+4H 5 HE+ A
:Ee‘—}cosz——l—lsinz
5 52
L0 S O
L = 2
s cos
O y(t) = =€- =cosZz-—sin2+ cos®
:le‘—f'cosz— 1 sin2
5 5 5x
= —Eﬁ+4cosﬁ—sm2%
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11. a) Determine the rank of the following matrix by
reducing it to a canonical matrix.

1 -1 2
4102
M 3 0 4
B 1 0 A
Sol:- Canonical formis also called diagonal form
A -1 2 30
0 3 0 41
10 %
R, -~ R-4R
R, -3R-R
1 -1 2 30
0 5 -8 -1¢
[0 3 0 40
%) 0O O 2%
R, -~ 5R-3R



C, - C+C

C3—>C3_2Cl

C, - C,—-3C,

Mm 0 0 00

g) 5 -8 —1d§

0 0 24 500

Mo o 2H

C, - 5C,+8C,

C, — C,+2C,

m o0 0 00

%) 5 0 og

0 120 10(

%) 0 0 10%

C4—>6C4_5C3

m 0 0 o[

N

~B) 5 0 O

0 120 0O

o0 o sd
|B|¢0

0 The rank of the given matrix is 4.
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11. b) Using caylay - Hamilton theorem, find the

4 1 10

O
Inverseof% 2 3D
B 4 9O

1 1 10
[

Sol :- Giventha@ 2 3= A
H 4 9O

The characteric matrix [§a-A | B

0-A 1 10
0 _ 0
_ gl 2-2 3

1 4 9-AH

Charactersic equation|iA— Al | =0

1-A 1 1
1 2-A 3/=0
1 4 9-A

(1-2) H2-2)(9-1)- 13-
1H9-2)-38+1F-(2-A)g= 0

(1-2) H18- 22 - & +2* - 130
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-1[9-A-3+1[ 4 2+A]= 0
(1-A) {A? -1+ g 1[-A+ §+ 1A+ 3= 0
A=1N+6-A3+10%- @ +A-6+tA+ 2 0
-A°+12A% =151+ 2= 0
0 A°-124*+151 - 2= 0 @
Accroding to the Caylay-Hamiton theorem, put A
e, A*-12A°+15A- 2= 0
Multiplying through out byA™  we get

2A™ = A -12A+15

01 10 M1 00 1 g
AzazegmAzszz 512%
H 4 H 4 HE1 4 ¢

m 7 137

0

6 17 3%

A4 45 9f

M 7 137 M2 12 127 015 0
L0 0 0
2A7= 6 17 3%—512 24 3%*50 15 @

M4 45 9f H12 48 108 §0 0 B
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06 -5 10
a_ 0O _
2AT= 46 8 zg

B2 -3 1f
06 -5 10
A= —B—e 8 —2E
2
2 -3 1f

12. a) Reduce the following quadratic form to sum of squares
by linear tranformation.

Sol:- Givenquadratic formis + 4y* + 72+ 4 xy+ 6 yz 2 zx

Eail a12 a13[|

_ [l
The Matrix is A = 1 % G
@31 a32 a33§

The diagonal elements aag =1, a,,= 4, a,,= 1

Non-diagonal elements are

I N S AGEE:
A= % 4 % a13:a:a1:%(2):1
H 3 1§ a,=a,=%(6)=3

Reduce the given matrix A to the diagonal form by applying
elementary transformations.
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azjwluin

Row transformations are to be applied on the pre identity
matrix and the corresponding column transformations on
the post identity matrix.

[A]sxs: [|]3<3 A[I]3<3'

[ Row |

M1 2 10 M o0 o 01 0 O
24 3= 1 GA 1 g
H 313 B0 HXH HO 0 H
| Column |
R,-2R, R—- R

M 2 10 01 0 0 01 0 O
00 1=H2 1 GAZo 1 ¢
106 510XH H 0H
C22C1,C3—Cl
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il il _5 0
o0 gt 0 opg 3 -% %0

1 0
% ;o%=%% 1+}%Ago 1 -0

12. b)

Sol :-

0
- O O
1@ DSZ -1 +}/2D %) }é }/25
X"AX = Y P APY= Y DY
The canomical formis
it Y- Vs

The transformation which reduces the quadratic formis
X =PY

o0 & 72 Pgmo

O
. = 1 -10
Thatis CYC 5 E&Z

B l
S [P Y Ko

Show that the diagonal elements of a skew-Hermitian
matrix are either zero purely imaginary numbers.

Let" A" be a skew - Hermitian matrix so thg® = — A
Where@ is conjugate transpose.

Let the(mn)" element of A bes,,,, +ib,,,, The elements
of A satisfy the relation.

~ (@ +iby) =(8p 10,

For the diagonal elements take= n
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That s, the real part of the diagonal elements is zero.

0 The diagonal elements of A are of the fabp, where
b,,is any real number including zero. Hence the diagonal
elements of a skew - Hermitian matrix are either zero (if
b,, =0) or purely imaginary numbers

13. a) Using elementary row operations find the inverse of

@2 3 10

12 3
312

Sol:- Let A=A

Applying elementary now operations on both sides

@ 3 10 M 0 Q@

12 3= 1 ¢A.

B 123 B 0H
R - 2R~ R

LSRN
P oRow
()

I
00
[N
N
anafmyalini
>
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R, - 2R-3R

< HH
o i
< SISISESs B
< g5iE1a ° < ® o D
S 6w T DS | RO
- H H - - = ~ 4_ _um__“D N 1__ =
O oo dn OOooon _H__H____H_ Oooootm
1 1 I
FUEUE e goom
= ,_W___H_5_H_Wmu 1__ o 3 _a3 __/ o -
™ _D/‘.z mHd0o O o d4do o o« O
™ -
+ | o\
MNead  p B& o N & R/ | imyafusi
1 ) )
e’ o o
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8%8 s 718%

10 o
& (1) Cl)D: s s g A
POE B Ms e
,or -5 7
At=|T g7 1 -5
18 Ers 7 1F

13. b) Using Gauss elimination method solve.
2Xx+3y+2z=9, x+ 2y 3z 6, 3% ¢ 2z 8.

Sol:- The Augmented matrix

2 3 1|9
(AB) = 3 2 3|6
B 12

R, 0> R
a1 2 3|4l
(AB) = 2 3 1/
B 12

R~ R-2R



The given sytem of equations is equivalent to

1 2 3BD(B BGD
%) -1 ‘555’5: i
B 0 18dHH HSH

X+2y+3z=6, - y-5z=-3; 18 5

0 zzi, y=3—52:§
18 18
X=6-2y-3z
_58+15_ 35
18 18

35 29 5
OX=— y=— z=—
18 18 1§
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14. a) Solve the following equations by Cholesky’s method
2X—4y+3z=1, x- 2y 4z 3;3x ¢ 5z 2

Sol:-  Arrange the equations in the forgx = B such that

ail 2
% 0 inthe coefficient matrix A.
&, ay

3 -1 OxO 02

L2 4 B0 =
2 -4 3 HzB HH

3 -1 ﬂll 0 OO 01 u, upd

— O g O
1 -2 = W, 1, 000 1 u,m
2 -4 @31 |32 |33§ EO 0 1@

Comparing the elements bothsides, we get

1
l, =3, 1,u,=-10 u,= _é

5
l,,u,=5 0O u13:§, =1, 1,72
1 5
| u +| :—ZDI :_2+_:__
214127 122 -~ 3 S
|31U12+|32:—4D |32:—4+§:_1_0

o, 500-30_ -7
I21“13""22["23=4D 423=H4_§E 5 Hz _5
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LU+l U+l =30 | ,=/3-—-—"=-5
B -1 57 % 0 0

0

O d
AL

[

g

We have AX=B or LUX =B
Let UX =V thenLV=B

30 0 MO 20
1% o5 g =
- O
% 107 55 B8 HE
2
3v1—20rv1:§
_§ = = —EDD__?,D:__7
Mty eTIE Eﬁ 3HsH s

10 -10, 4 14
v—— v,=by, =10 v=—l-———Q”=1
1 3 2 3 3 551 3 3%

02/ 0
0/30
- O~7/0
OV DAD
U1 4
g O

UX =V
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% -1 50
3 34 /30
S 1 8809y
c AD il Bé%
M O 1 D@ZE 0l
5 5
By back substitution
z=1
y—ZZ ! =0
= z or y=
_ly+§zz_2|:| X:—2 __5:—]_
3 3 3 3 3

[0 The solution of the given equations is

|x=—1, y=0, z= :Il

14 (b) Using iteration method, find the dominant eigen value

5
and eigen vector of the matrixA = g 2@

. (0)_D.D
Sol:- Take the initial vectoX -%)%

% 6 50010 060 0O 1 O

B Aol fpaor X
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o_06 500 1 0_[06.834] 0O 10
AX —%- 2%%).107%_%1,33%_6.834E0.19@

500 1 0_06.975] 0 10

Hb.108]H 1.30H °°"°H 0.198
500 1 0_06.998) .0 10
20-D.199] H1.398] H 0.198

The largest (dominant ) given value is 6.998 and the
corresponding given vector is

e L =

baooi o

dx
15. a) Solve :(y+2X3)d—y = X

Sol:- Giventhat

(y+2><3)g—§:x



Which is Leibnitz linear equation.

1
IF=el® = gror 21

1 1
The solutionis given by. ~ =_[2><2 ~ e+ C

or L=x+C
X
Or |y = x* + CX
dy_ _y
15 B G xr iy

_ . dy .y
Sol :- leenthatdX x+\/x_y

Above equation is homogenous equation

Hence
put y =Vx
ﬂ =V + Xd_v
dx dx
V + Xd_V = v
dx  1+W
av. =V

X— = -V
dx 1+
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LAY X=X - WY
dx 1+\/\7

v -V
X— =
dx 1+
A+WO_ dx

dv = -
VN e x

Integrating both sides

01 1
+ —

O
= V = -log x+ C
5% E )

L

dVv + }dV: —-log x+ C
IV% fz

V32+l
——— + logV = -log x+C
_/2+1

01 0

-2 Eﬁg- log E%ﬁ+ logx=C

log y—2\ﬁ=c
y

15. () Solvey + px= X ¢

Sol:- Differentiating the given equation with respect to
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d—y+p+xﬂo=4x3p2+2><‘pﬂ)
dx dx d

x

X(1- 2% p)$+ 2p(- 2% p)= 0
1-2¢p) X P 4 20 = 0
H' dx H
3. dp _
0 1-2x’p=0 or x—+ 2p=0
dx

1-2x*p = 0 gives singular solution (with out constant)
hence neglected.

Xd_p+2p =0 OI’Q(ZE
dx X -2p
Integrating bothsides

1
log x = =5 log p+ logc

C
or X)p=¢ or P=3

Substituting in the given equation

cx X

+ 2 =2

NG x*
or y:c2_E
X
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16. (a) Solve (2x*+ y*+ X) dx+ xydy=0, yl)= Lltis
of the form M dx+ Ndy=0

. M _, ON_ oM oN
Sol:- oy "ox T dy  0X
M _oN
dy  OX :2y—y:}
N Xy

0 Integrating factor =g/ o oo =
Multiplying through out by

XX+ y+xde¢ X yE0 0 e (1)

aﬂ = 2Xy = a_N
Now dy ox

0 Eq. (1) is exact
Its solution is given by

(23 +xy*+ X) dx= ¢
y=const
4 2
] ZL + X y2 X3 =
4 2 3

i 1=1 0O —+}+—1—C or C——4
given y(1) = 57573 3
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0 The solution is

2
xy2+
2

w |,

x* 4
— 4+ = —
2 3

16. b) Findthe Orthogonal Trajectories of the cardiods
r =a(1+cod)
Sol:- Giventhat
r =a(1+cow) (1)

3—; = a(-sing) 2)

Eliminating ‘a’ from (1) and (2)

dr _ -sin@.r
dé 1+cod¥

The differential equation of the orthogonal trajectory is given

, do

) dr
by replacing - by —r ar

_p? dé _ -rsinf
dr 1+ co9¥

r% _sinf@
or dr 1+co¥

dr _1+co¥
r sing

dé

or

Integrating both sides
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1+ co¥
sin@

2cogb
/ d8+logC

23|n9/ co@/2

log r —J’ dé +logC

=2 log sin‘g’/2 + logC
= |og(1L20§) + IogC

= log C(1- co¥)

or r =C(1- cos9)

2
17. a) Solve — d’y + 4$/+4y —e?+¥+1
a
Sol:- Giventhat

(D?+4D+4)y = >+ X +1
Its Auxiliary equationisp? +4m+4=0
o (m+2)°=0

Its roots are -2, -2.
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Oye=(G+cye” ()

e+ X+
Yo " D7iaD+4

e 1+ X
+

Yo = D714D+4 DZ+4D+4
Yo = Yot Y,
B e—2x B XZe—2x
Yo D?+4D+4 2
1+ X
" D7 raD+4
0 0
0 0
= l D 1 D(1+X2)
4 0D?+4D 0 O
0, 00
0 O

-1

(D+D/) 1+x

4
H (14%) " =1mx+ X = X+ X

-

[
U
19 0 p*O 2g0
=P R R age)
=G AP )
40 0 40 0



(neglecting higher derivatives after second order)

= lEL—D+§D2 ﬁhxz)
4 4
1

ZE{+X _2X+:—3 ZB

_10e_,., 50
4 2F

xe® 1 50
= + — X —2X+—
Yo 2 4%8 oH

The complete solutionig =y, + Y,

2 2%

— 32X X€e llj _ ~
y=(GrGY e o pX =2 % o

dx d
17 . (b) Solvea-Zx 3y ; dy 3x+y

Sol:- The given equation can be written as

S 03

(D-2)x+3y=0 e (1)

-3x+ (b-1)y=0 - (2)

Q) x 3+ (2)x (D- 2) gives

[(D-1)(D-2)+9]y=0
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(D*-3D+11)y=0

Its auxillary equation ign2 —3m+11= oand the roots are

3+./9-44 3+./35

2 2
>0 \/35 /35 ]
0 y=¢€0G CosT tt G S|n7 LY (3)
O O
dx
3X= —-—
a7
N 0
BT PRI PN JOE: =
2 O 2 2 2 O
| O
+ e? m—@ G Slr'\/g5 t+ Q\/@‘:’ Cosﬁsm
o 2 2 2 2 O
EaN 0
_ o (3+;/_9,5)QCOSJ2?5 (3—J_5) n*/;g’g
O O

J35 034350 | /350

Dx=e2%7\/_5ﬁ o5 t+E 5 EQS'F‘?%

(3) and (4) constitute the solution of the given simultaneous
equations.
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18. a) Solve: xd()j;y 2;(;1y 6y = (1+x)’
Sol:- Giventhat
X*D?*y + 2xDy + 6y = (1+ >§2 )
Put e* =x or z=log x
Then xD=0
x’D*=0(6-1)

Then FK?D?+2xD+ 63 y=(1+ X becomes
(o(0-1)+ 20+ dy=(1-¢)
or (®2+@+6)y:ezz+2ez+1 2)

Its auxiliary equation ism? + m+ 6= 0

\/1 24 _ - 1/ 23
2

Its roots arc

The complete solution of (2) is

y=C.F+P.I (3)

J23 O

CF—e%[Qcos—H Qsm—g
O
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2 +2ef+1

Pl =—
O’+0+6
eZz B e2z _éz
O’+O0+6 2°+2+6 12
2€’ o € _¢€
O’+0O+6 1+1+6 4
1 1
O’+O0+6 6

0 pl=2 (¢ +3e7+2)
12
Then (3) can be written as

y= % DQCOSE z+ G sin—— \/?SZD
D

+ i(e2Z +3¢"+2)
12
Replacingzby log x,the complete solution of (1) is

y =+/x [plcosﬁ( logX) + G Sln—( Iog>§D

+ iz (x*+3x+2).

120



2
18. b) Solve M+y = XsinXx

dx’

Sol :- The given equation in symbolic forn(@2 +1) y =X sinx
Its auxiliary equation isn? +1 = 0,its roots aret i

Complimentary functioffC.F) = C, cosx+ C, sinx

XSsin X
D?+1

[ 2D 0O sinx
H D?+1HD+1

2D [OFxcosx[]

s
“HpralH 2 F

= —-cosx+ D2+1(cosx— X Siry)

—x? COSX  XsSinx

= ——COSX+ —— — —;
2 D°+1 D°+1

xsinx _ 10-X xsin xJ
— = = [F—COoSX+ E
D°+1 202 2
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0. cosx _ xsinx(

H'W+1 2

The complete solution is

y=C.F+P.l

2
. X X
i.e., |y=Ccosx+C, smx—z cosx+z Siny .

19. a) Find the Laplace transform of the following

i) f (t) = t*cosat

2 d> 0 s O

sol- L(feosat) = (-9 (5 a2
_djdg s O
~ ds|ds &+ éE]

(sz+a2)2(—25)—gaf— §).2( g+ é).zg

4
(s + )
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_(g+a)(-29-444- ¢

- 3
(#+)

_ 25’ -6a’s
()

Op(t)0 7 —
We know that- ,E )D I<0
O O =

Whereg(t) = 1- coshat

[A-coshat(]_ ~[01

DLgit E_I

[
28
[
),
e




19. (b) Find the inverse transform of
) cot*(s+1).

Sol:- Given?(s) =cot™(s+1J)

We know thatl (t f (t)) = -d%%f_(S)E

or tf(t)= 15 d (f_( ))E

0d

L1 (1) = L 7 o cor(s+ g

Hs+1) +15

= e sint

0|t (t)=e SN
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01 O
19. b) (i) Find L' Os—=0O
() (i) RxmpOs

_ 1 _ 1
SOI.' SS_aS (S_ a(§+ as é)

_ A + Bs+ C
" s-a ¢+a% 4

1=A(S+ as+ &) +(Bs ¢ s a

Equating the coefficients of ‘s’ on both sides we get

1 2

-_B=—,C=—2

A 3a® 3a
1 0,401 1,40 s+2a O

53—a3%: H3a? s—aB_ 312 Esz+ asr éE

Q1 0,0t 101,.40s+2 0
B; B 25— aB_Ba2 DD§+ as é

|
-
iR

El%l:l
+
N
i
N
<))

B
=3
ml
L
oOooodd

!
w
QD
N
|
8-
N
Y o [ [

(I
N

Ens
+
N o
[
+
5
Q
OO5D

U _a _a [
_ izea‘—i2 72 cos£3 atr\[367? s.in\/—_3 a
3a 3a ﬁe 2 2 E
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20. (a) Findthe laplace transform of the following periodic function
Ot , O<t<a
f(t) = %a—t, a<t<2a and f(t+2a)="(t).

1
1_ e—St

Sol- LE (1)E _T[e_St f(t)dt

2a

=—— ﬁte‘“dHI(Za—t) e‘s‘dg

|

s s sst astrdel]
-t EEte ' e ‘§+E(2a_t)e ‘€ tg .
1l-e as@j—s §Q il -s §QE
_ 1 [Mrae®_ —e* 10 Dé“s+ ae® el
e s ¢ HFT T s T sH
1 —Z2as o as
= s2(1_ efZas) (e2 2€ +1)
_1f-em) _a(-e”)
£ 1-e% _§(1+e‘as)
V)
B R
S (e72+e672) s
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20. (b) Find L H*u(t-3)H
Sol:- f(t)=t
express f(t) as a function of (t - 3)
t2 =(t-3f+6t+9=(t-H+6(t-3)+18-9
=(t-3y+6(t-3) +9

L @2u(t-3)g= Ht-3)" +6(t-3+Hu(t-3

2 _ 6 3 9.
=_3e35+_e35+_ eSs

S g S
(using second shifting property)

e—Ss

L u(t-3)5— (2 +6s+9

d ) )
20. (c) Solve d—}[/+2y+‘|'ydt:smt, ¥(0=1 ysing laplace
0
tranisforms.

Sol:-  Applying laplace transform bothsides of the given equa-

tion, we get.

V(s- e iC .

V(9= N O+2 W p+> =y
—, 4 10 1

Ory(S)ES+2+§H:§+1+1
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_ s .S
y (s?+1) (§+2sr1) & +2s+1

splitting this into partial fractions

1 3 1
$£+1)  2(s+1) s+l

37(5)2(

taking inverse Laplace transform bothsides, we get

1.3 .
t)=—sint——e t+e
y(t) > >
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