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Q2 (a) Evaluate lim

Answer

logsin 2x
x—0 logsin x

. logsin 2x

lim :

x>0 logsin x
1

sin 2x

2C0S2X

=>lim

x—0

1
———.COSX
sin x

. sinX 2c0s2x
=>lim| — )
x>0\ SIN2X  COS X

] sinx  2c0s2x

=> |lim| — .
x-0\ 2SIN XCOX  COS X

1

. ([ cos2x cosO
=>lim

x>0\ cos?x ) cos’0 1

Q2 (b) Expand cosx in powers of (X—A) upto 4 terms. (Using Taylor’s

Expansion).

Answer

We have

F() = F{= ) + T3 = £ () + (x =) £ ()
(=) () - === -

=>now f (x) =cosx, f'(x) =—sinx.

= f"(x) =—cosx, f"(x)=sinx........

=>.:.f(%)=cos%=}/\/§,fi(%)z—sin(%)z—}/ﬁ
= f“(%):—cos%:—}/ﬁ, f“‘(%):sin%:}/ﬁ,...

Substituting in (1), we get
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2a
Q3 (a) Evaluate J.xzx/ 2ax — x°dx.
0

Answer

2a
let | = IXZ\/Zax—xzdx

0

2 xY2\2a-x dx
2\/2a-x dx

let x = 2asin®Q,.:.dx = 4a SinQ CosQ dQ
whenx =0,Q = 0:& when x:2a,Q:%

%
o= j(2a)5’zsin5Q\/2a—2asin2Q.4asichosQ

2a
> [
0
2a
=[x
0

%
=32x" jsinGQcosszQ
0

* k1% 4
:32)(4(5 3*] 1],% _5m
gxg*4*2 ) /2 g

2 2

Q3 (b) Find the volume generated by revolving the ellipse i(_6+y? =1 about the x-

axis.

Answer
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2 2
s —+ Y =1
16 o
2 2
S y — JE— X
o 16
16— x*?
16
2 O 2
y 16( )

a
.. .Requird volume = 27z_f yZdx
o

— zﬂj—(les—x ydx
)16

972' X3 a4
= —[16x — o
8 L 3 )
O 64
- =" (64 — ——
8 ( 3 )
_ O (192—64) _ O r _ 128 48,
8 3 8 3
Q4 (a) If x+iy= axib prove that (x2+y2)2 _a+b
c+id’ ¢’ +d?
Answer
we have X + iy = 2::3 ............................. @
taking congugate
—= x+iy = :::3 ........................................ &)
multiplying (i) & (ii) we get
ey = [T B [T

(a? —i’b?) _ [(a® +Db?)

== =
(c? —i*d?) (c® +d?)
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Q4 (b) Prove that (1+i)" +(1—i)" =22 cos( %)

Answer
140 +(1—i) = 20721 ood N~
@+i) +@-i) e

=>1+1=r(cos¢ +sing).then

=r=,1*-1%) =42

&tanQ=1/1=1
T
=> = —
Q=7
A+ :\/2_(cos£+isin£)
4 4
= (L+i)" = (\/2_)“((005%+isin%)”

ntr .. nr .. nNrx
=> (2)"2(COS——= + I SIN—— 4+ 1 SIN——)errerrererrerrerereeranns 1
(2)™( 2 2 2 ) @

let the polar form of 1-i be r(cos¢ + i sing).

then, r =12 + (-1)? =2

-1 T
&tang = (T) =-1= tan(—z)
. 7 _isinZ
N —\/2_(cos4 isin 4)
L-i)" = (JZ_)“(cos(—%) +isin(—%))“
= (2) (cos(—%) +1 sin(—%))

= (2)"2 (cos(CEY — isin(XE
(2)"( (4) ISl (4)
Addingl & 2

=(1+D)"+@-)" = COS—— +iSiN—— + COS — — i Sin —
@)+ (1)’ 2”’2( nr .. nr nr . . nzr)
4 4 4 4
nz
=2"2(2cos—
( 4)

— 2n/2+l (COSnTﬂ-)
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Q5 (a) What is the unit vector perpendicular to each of the vectors 2?—]+I2 &
3i+ 4]— k ? Calculate the sine of the angle between these two vectors

Answer
The vector obtained by cross multiplying the givens vectors is perpendicular to each of
the given vectors. When a =2i-j+k &b =3i+4j-k

=a*b

i j Kk

2 -1 1

3 4 -
==1-4)i-(-2-3)j+(B8+3)k
=-3i+5j+4k

the magnitude of this vector = +/9+25+121 =+/135
... Unit vectors -to the given vectors

1

4155

let ¢ be the angle between vectors since the magnitude of a *b is|a || b | sin ¢,we
have , magnitude of (2i-j+k)*(3i+4j-k)

=+(-) (-3i+5] +11k)

=|2i-j+k| |3i+4j-k| sin ¢
_ VA+1+14/9+16+1sing
=+/156 sin ¢

but the magnitutude of a * b must be same as the magnitude of — 3i+5j +11k

= +/156sin ¢ = /155
" =sing =+/155/156

Q5 (b) A force is represented in magnitude and direction by the line joining the
point A(1,-2,4) to the point B(5,2,3). Find its moment about the point (-2,
3, 5).
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Answer

We have F =AB

=P.Vof B-P.Vof
=(51+2J+3Kk)-(i-2j+4k)
=4i+4j-k

let O be the point (-2,3,5).then
r =OA =P.V of A-P.Vof 0

=3i-5j-k
then
ik
m=r*F=3 -5 —
4 4 -
= (5+4) 1-(-3+4j + (12+20)k
=9i-j+32k
2
Q6 (a) Solve d_)2/_5d_y+ 6y =e*
dx dx
Answer
2
The given e.g d—32/—5d—y+6y =%
dx dx

Can be usettern as:
(D* -5D +6) =e*
The A.E of the above equation is= (m*-5m+6) =0
Which gives m= 2, 3
Hence the complemen bary function is:

C.F=Ge”+C.e* where, C;,C. are Arbibrary constants
Now P.I

= 1/(D?-5D +6)e®
= (1/D-2)- (1/D-3) e*
= (1/D-3) e¥-(1/D-2) e*
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- e3XJ'e—3x63de _eZXJ'e—2x63de

=> eSXJ' dx —ezxjexdx

2X A X

= xe¥ —e*e
=> xe¥ —e¥ = (x-1)e*
= Hence the genral solution is
=>y=C.F +P.I =Ge* +C.* +e¥(X -1)
=>Ge”* +(C.-1)e* + xe**
=> Ge** +C.e* + xe* WhereC,-C.-1
new constant
dzy dy 2 '
Q6 (b) SOIVed_Z_d__ 2y =2x?, given that y(0)=0 and y'(0)=0.
X X
Answer
The given differential equation is symbolic form will be
(D? -D-2) =2x?
The auxiliary equation is m> = m—2 =0 or (m-2) (m+1) =0
Which gives m=2,-1:. C.F=C; e +C,e”*
Now P.1
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— .
D°—-—-D-—-2
== 2
—2Q +——
== —1(
= —11— — —
== [1———
== [1—— =D +
== —[x
=> —[x? —i2x+§]
2 4
3
= [x® — x4+ =
L 51
=> So the genral solution is given by
==y =C e +c,e* — X"+ X—3/2 ittt (@)

Differentiating this w.r.t X, we get

Y e e — DX D (2)
dx

itis given thaty:Oand%:Oatx:O.
X

soO, on putting X = 0 in (i)and(ii), we get.

O:C1—C2—§
2

KO0 =2C.—C.+1
Solving these two equations : we get
1 4

C1=—,C2=—
6 3

putting valuesof C. & C:in (i), we get
y =1/6e** +4/3e X —x® +x—3/2.

Q7 (a) Obtain a Fourier series representation for f(x) where

2
f(x)z(“;Xj O<x<2m.

Answer
Let the fourier series of f(x) be
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a0+ Y (an cOSNX +by sinnx)
n=1
2z

2z
where a0=y; 7 I f(X)dx, an=yy 7 I f(x)cosnxdx
0 0

2
b=y 7 I f(x)sinnxdx.
0

27 27 2
-X
Now ,ap=y 7 | f(X)dx=y = (” j dx
0=1 _([ 1 _([ >

2z
=1,4;zj (7 —x)? dx.
0

27 2z
=y4r I (—(7[ — X)B) o dx.
5 -3
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— ;—;((7[— 27)* — (7 —0)?)

=>a,= 1 I (x) cos nxdx.
T 0

2
(”—_Xj cos nxdx.
2
7 —x\ sin2xx e 1 sin x
j o— j——Z(ﬂ—x) dx
2 X 5 4 X

=>£_[(7Z'—2xj2 sin 2x7z _(7[—0)2(5”] OjﬁiT(ﬂ—X)Sin ndeﬂ
T 2 X 2 X 27

=> 1 f(;z—x)sin nxdx
2nr 3
1 i — COS NX cosnx
= (ﬁ—X)(—) — j (6} }
Nz X
B - 2z
1 C(r—2%) cosZn;r_(” 0) cosO)ll [sm nxj 0}
2nrxz X X
=> 1 Z cos2nz + 2= —;z(sin 2x7r —sin 0)
2nz | X X 2nz(X)
2nz| X X

1
Znn(T)_( x)2

2 2
:>i{[(_2”j COSZI’]ﬂ'_[ﬂ'—Oj COSOJ—2/4XJ‘(7Z'—X)COSI’]Xdel
T X X 2 X °

sin nX
m{ G 0 2 [, }

1 T—2r, . z—0, . —cosnx \**
= ——| —(( )sin2xz — ( )sin0) +1/x ————— | o
/4 4x X X

=>

=> —

[i (cos2nx —cos 0)] =
2nrz
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=> Substituting the values of a, a.and b.in (i), we

obtaine the series

2
V3

1 1 1
= ——+| 5 COS X+ COS 2X + — COS X +..0cvvvnven.
12 |1 2 3

Q7 (b) Find the Fourier sine series which represents
f(x)=n—x in the interval (0,7)

Answer
A fauries series consisting of since terms alone is obtained only for an add function.
Hence me extended the function f(x) on the internal [-x, 7] so that it becomes an add

function for this me define:

I:(X):{f(x),for0<x<7z }

—f(=x), for-r <x<0

_|m=xforO<x<x
—(r+Xx), for-7<x<0

Now f(x) is an odd function on (—z, z) ,therefore its fourier series is purely a sine series
given by

o0

=D bnSinNX..c (i)

n=1

where b,=2/ 7 IO” f(x)sinnx dx =2/ = j: (7 — x) sinnxadx

=2/ = [- (= — x) cosnx/x-sinnx/X] = o
=2 7 (7 1X)=2/x
substituting the value of b, in (i) we get

==Y 2/xsinnx.
=1
As the fouries series for f(x).since f(x) is continous in (0, ~).Consegnently

:>7z—x:22/nsin nx
n=1
sinx sin2x sin3x
2 + + Forreens
1 2 3

Q8 (a) Find the Laplace transform of t*cosat
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Answer

. S
=> since LCosat{=———
{ } Sz+d2

—> . L{t?’Cosat } = (—1)? ;jz [ > j

s?2 | s? +a?
- d d ( S j
ds lds \s?+a?

d [sz +a’ —s(25)j

" ds (s? +a?)?

d a? —s?
>

dS (SZ +a2)2
=> —25(s? +a?) ? + (s +a?)(—2)(s* +a?) 3*(25)
____—25  45(a®—s®)

(s? +a?)? (s? +a?)?

o= 25(s® +a®) —45(a® —s?)

(s? +a?)3
__ —25s°—25a” —45a® + 4s°
(s? +a?)?
—25s® +a’ 25(s® +3a?)
T B I 2 23
(s +a“) (s“+a”)
. 1-e*
Q8 (b) Find Laplace transform of
Answer
_ _ezy_ 11
=> we have L{l e } 3 —
1—e2t 2t 1

= &Iltt —>0 = —2x1= —2exist

(A e
t ] (s s-2
=>[log5—log(s — 2)]%
~J106( 25 )]
N As—2J|°

1 1
=>ItSHwIOQ[S—2j_IOQ[S—2j

= Iog(s_zj—lts—wsolog(s_zj
S S

— 21tt—>08 =
2t

S—-2 2
=> lo —lIts logl1——
~ g( s j - g[ s]

sS—2
=> lo —logl
~ g( s j 9
—>Iog(s_2)

S
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. -1 3s+9
Q9(@) Find L {(s2 +2s +10)}

oLt 3s+9 Lt 3s+9

B (s2+2s+10) [ (s +1)2+ )2

ST T VP M S
(s +D°+(3) (s +D°+(3)

:>3Ll{ s+l 2}+6L1{ ! 2}
(s +D°+(@3) (s +D°+(3)

=> 3" Ll{—2 S i } +6e™ Ll{—z L > }
)X+ (s)>+ (3
=>3e ' cos3t + 6e“[5ir;3tj

=>3e'cos3t+2e'sin3t
=>e " (3cos 3t + 2sin 3t)

Answer

Q9 (b) Use convolution theorem to find L™ {(2;2}
$°—s—

Answer we have,

et }= “{eaeral
—s—-2 (s—2)(s+2)
} _1{ 1 } ~t
_e = e
— (s+2)

—4_2(t—4)
{(3—2)(s+2)} fe © du

& L
S

1

t
eZt J‘ e—34du
o)

1
—3u t
e
ezt
—3 |o

— __1e2t (e—3t _ eo)

3
— _?1 (ethst . e2t)
— __1(eft e2t) — 1 (eZt et)
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Text Book

1. Engineering mathematics —Dr. B.S.Grewal, 12th edition 2007, Khanna publishers,
Delhi.

2. Engineering Mathematics — H.K.Dass, S. Chand and Company Ltd, 13th Revised
Edition 2007, New Delhi.

3. A Text book of engineering Mathematics — N.P. Bali and Manish Goyal, 7th
Edition 2007, Laxmi Publication (P) Ltd.
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