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ENGINEERING MATHEMATICS-II

Q.2 a. Evaluate x—0

Answer

Here we have

— Lt

LT SIn2X +sin6x
sin 5x —sin 3x

Lt SIN2X+sin6x
' *2%5in5x —sin 3x

) (2x+6x) (ZX—GXJ
2sin +CO0S
2 2

x>0 (5x+3xj ) [5x—3x)
2C0s .sin
2 2

— Lt

Xx—0

Lt

sin 4x cos(—2x)
C0Ss4x.cos X

_ 4 sin 4x X C0S 2X
07 4x N\sinx \ cos4x

= 4(1) (1) (1) =4

b. If f

f(2x) =

Answer

is a real function defined by f(x):X—_1 then prove that

x+1
3f(x)+1
f(x)+3

f(x) = ;‘—j f(x) + 1

f(x) -1 =

= then

_ (x=1D)+(x+2)
1= 2\
(x+1)
x—l_l_x—1+x+1
x+1 ~ x+1

f(x)+1 x-1+x+1

f(x)-1  x+1
(Applying componendo & devidendo)

X_f(x)+1 2x -1

Now, f(2x) =

C1-f(x)’ 2x +1
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{f(x)+1}_1
= f(2x) = 1f_f(x)l
2{ 00+ }+1

1-f(x)

_ 2f(x)+2-1+f(x)
2F () + 2 +1—F (X)

3f(x)+1

There proof
f(x)+3

= f(2x) =

. Find the volume of the right circular cone formed by the revolution of a
right angled triangle about a side which contains the right angle.

Answer
Let O B A be the right angled with OA =r and OB = h. When the triangle

is revolved about the side y-axis is about the side OB. We get a right circular
cone of radius r and height h.

£+X=1
r h
or XxX= L(h—y) (i)
h
T r2
Required volume = = [ (- y)2dy

0
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b. Find the length of the curve y? = x® from origin to the point (1, 1).

Answer
The curve can easily be traced and its shape is shown in below figure
The eqgn. of the curve is y* = x° (i)
¥
1]
v =x3
dy ,.2
s 2y—=3X
Y dx
2 2
or Y _3X_ 3)(3/2 = §x“z[from(i)]
dx 2y 2x 2

1 2 1
Now, S = I 1+(d—yj dx=j (1+9—X)dx
5 dx 4

0
1 1
== |/4+9x.dx
2
0

:inz(4+9x)m}
219 3

1

0
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:2_17[(13)3/2_(4)3/2]

=é%h&ﬁ§—d

Q.4 a. Ifnisa positive integer then show that (\/§+ i)n + (\/§— i)n =2n+l cos%7T
where i = v/-1

Let

Answer

V3 +i =r(cosa +isina)

1
r=+3+1=2,a=tan — |=
Y %)

\/§+i = 2{cos£+isin£}
6 6

st 3= s isn [ [ dm s |

N nc .. Nm N nc .. Nm
= 2"l cos—+isin— [+2"| coS— —isin—
6 6 6 6

i
6

= 2”*%03%7T R.H.S. Hence proved

b. A resistance of 20 ohms and inductance of 0.2 H and a capacitance of
100 uF are connected in series a cross 220 Volt, 50cycle/sec main.
Determine: (i) impedance (i) current
(iii) voltage across L,R and C (iv) power in watt
(v) power factor

Answer There, R =20Q

L=02H
C =100uf
V =200V
f =50c/s

(@ Impendence (z)=R-JxC+JxL

—20-j L 4jLw
WC
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. 1 ]
= 20 - +j(0.2)27t x50
J 50x 2t x100x10°° 0-2)2m
=20-1J @+J20n =20-)31.831+J)62.8319
T
=20+J31

So.  |z|=+/400+961 =+1361

|Z| =36.89 ohms.
() i=Y=29 _54
lz| 36.89
(€©) Vi=ixL

542 x2xfx0.2

5.42 x 2 x © x50 x0.2
Vg = IR =5.42 x 20 = 108.4 volts

1 5.42x1

= =172.52volts
2nfxc  2xmx50x100x10°°

V.=1ix

(d) Power = i*R

= (5.42)*x20 587.528 watts.
(e) Power factor = R = 20 =0.542
lz| 36.89

Q.5 a. Arrigid body is spinning with an angular velocity of 27 radian/second
about an axis parallel to 2i +j—2k passing through the point i+3j-k. Find
the velocity of the point whose position vector is 4i+8j+Kk.

Answer

Let w be the angular of the body rotating about an axis parallel to the vector
2i +j—2k.
Then W = 27 x—_2 122K
V2% +i2 +(-2)?

W = 18i + 9j — 18k

— > »>
Let T=0OP =P.V.of P P.V. of O
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Answer

)

Piissjrk

2i+j-2K —

O i+3)k

T = (4i +8j+k)-(i+3j-k)

T =3i +5) +2k
i j] k
Let u=wxr=[18 9 -18
3 5 2

= U= 108i-90j + 63k

= 9(12i — 10j +7K)

. Find the area of the triangle formed by the point whose position vectors

are 3i+j, 5i+2j+k, i-2j+3k.

Let ABC be a triangle and let a=3i+j b=5i+2j+k, and
C=i-2j+3k be the position vectors of its vertices A, B, and C
respectively, then

AB =P.V.of B—P.V.of A

= (51 +2j+k) - (Bi+)) = 2i +j + k
_>

and AC =P.V.ofB-P.V.of A

= (i-2j+3K) — (3i + j) = -2i -3j + 3k
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i i k
—> — J o
ABxAC=|2 1 1/=6i-8j—-4k
-2 -3 3

= |ABXAL| = /36+64+16 =116

“*
. Reqd. Area = %|AB><KE| = %«/1 6 =+/29
— 1 —»
(formula, Area of AABC = —|AB><AC| §| Cx

Q.6 a. Solve d’y Gdy 9y =6e¥ +7e > —log2
dx? dx

Answer
d? dy . dy

—2 49y =5e*
dx? dx y=

(D? +6D +9)y = 5
Aucxiliary equation is D’ + 6D+9 =0 or D = -3, -3,
C.F. = (C1+Cox)e™*
3x
2;_533’( — Ze—
_ D°+6D+9 (3)°+6(3)+9
B 5e3X
36

2
d ¥+9y:sec3x

b. Solve

Answer
d’y
dx?
Aucxiliary equation D*+9 =0 or D = +3i
C.F=C; cos3x + C; sin 3x

= 1{ ! ! }.sech (1)

—5 +9y =sec3x

" 6i|D-3i D+3i

Now sec3x =¢® j e * sec3x dx

D-3i

_ esixjcosé}x —isin 3de _ e3ixJ'(1_ i tan 3x)dx
C0S3X
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= e3ix(x + ééog cos 3xj

Changing I to —I, we have

L _sec3x = e | x —lfog cosij
D+3i 3

Putting these values in (i), we get
P.l = i

| @3 x+lfogcos3x —e x—llogcos3x
6l 3 3

_3j
- é_esix + £0gcos3X X gy "

- +——1(0g Ccos 3x
6i 18 6i 18
3ix -3ix -3ix
= X & fogcos3x _ xe — £0g cos 3x
3 18 6i 18
X e3ix _ e—3ix 1 e3ix + e—3ix
= — - +—. £0g cos 3x
3 2i 9 2
X e3ix _ e3ix 1 e3ix + e—Six
=—. - +—. £0g cos 3X
3 2i 9 2

gsin 3X + é.cos 3X./0g cos 3xX
Hence, complete solution isy = C;cos 3x + X sin3x +1.cos3x.£og cos 3X

Q.7

a. Expand f(x) = e* in a cosine series over (0, 1)
Answer
Here

F(x) =xand C =1

2§ 2%
-2, =—If(x)dx=IIe dx =2(e-1)
C0 0

1
an = E jex cos@dx
19 1

1
e .
= 2| ————(nmsin nnx + cos Nx
n‘c”+1

0
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2,2

eX
=2 (nmsin N +cosnm) —————
n“n”+1 n“n”+1

2 h
=y [me—1]

a
- f(x)=—+a, cosmx+a, CoS 27X +a, CoS3mX +

X _ -e-1 e-1 —-e—
e'=el+2|—-—C0STX+———COS2MX +———
n°+1 4n” +1 9n” +1

Find the Fourier Series of the function

b.
0 when -2<t<-1
f(t) =<K " -1<t<1
0 " 1<t<?2
Answer
2C=40r C=2

_ 1
0= = j f(t)dt

1§ Nt
an = — |f(t)cos—dt
C-[() C

2 ).
k(. nt . (nn)
=—|sin——sin—| —
( 2 2

nm

1% . nmt
b, = E:[f(t)sdet
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= l_[ksmn—ntdt
2—c

2

k[ 2 nnt}1 —k( nm nnj_
——C0S—— =——| cos——-cos— | =0
nm 2 |, nm 2 2

Fourier series is

it 3mt
f(t)= —+a cos—+a, cos—+a COS—— +vrverennn
C c c

+ b, sm—t+b sm@+b smﬁ+ ............
c c
_k 2k nt 1 2nt 1 . 3n
)= —+— sin=.cos = + = sin .08 = + = sin 2t cos o 4,
2 2 2 2 3 2 2
k 2k nt 1 3nt }

= — 4| C0S——=C0S— +........
n[ 2 3 2

Q.8 a. Evaluate L {te_t cosht}

Answer

L{etcoshtf=L {e_{et J;et J}

= %L{1+ e’Zt}

1(1 1 j
= — —-|_—
2\s s+2

. (te"cosht) = _d E(LFLJ
ds| 2\s s+2

_1(s+2)%+s°
T2 $2(s+2)
_$°+2s+2
 §2(s+2)?
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t ot
b. Evaluate L {Ie Smtdt}
o ¢t
Answer
t .t .-
Here to find L De Stmtdt}
0

We have

I\)|Fl

r—I-

= %cotl(s )

2a

2
Q.9 a. Show that L‘l{s—} = i(cosh at.sinat + sinh at.cos at)

Answer

g

S4

s 443"

SZ
+4a4}

= |__1 SZ
(s“ + 2a2)2 —43%s?

= |__1 SZ
(s“ + 2a2)2 —43%s?

1

o

da

s s
(s“ +2a° —4a232j (s* +2a% + 2as)}

Resolving into partial fraction.
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4_2{[1 {(S_a)ﬁ} - {%H
e ep e

1 at 1) Sta —at) -1 (S_ao

—le* L {——}—-e

4a[ {sz+a2} {sz+a2
by first shifting theorem.

i S aty -1 1 —at -1 S
—|e* LN ——"—"t—ae"L —e LN =
4a{ {sz+a2} s?+a’ s’+a’

1lfa ca)y2) 1 a a)ya] 1
4—a{(e‘—e t)Ll{szﬂlz}+a(e‘—e t)Ll{sz+a2H

%[(2 sinh at) cosat +a(2cosh at)(lj.sin at}
a a

1 . .
= 2—[cosh at.sinat +sinhat.cosat] Hence proved
a

=

Evaluate L‘l{log s_+1}
s—-1

Answer
To evaluate

L‘l{ﬁog S—Jrl}
s—1

Let L* {Eog S—H} =f(t)
s—1

Then L{f(t)}=f(s)= fogz—j

s L{t+ ()= (—1)%{509 z—j}

d
= _E{éog(s +1)—rog(s—-1)}
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= L{e‘—e‘t}

L {2sinht}
- tF(t) = 2sinht

2sinht

or f(t)= "

Hence L {Kog s+1}: 2sinht
s-1 t
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