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C.K.PITHAWALA COLLEGE OF ENGINEERING & TECHNOLOGY, SURAT
APPLIED SCIENCE AND HUMANITIES DEPARTMENT,
GTU ADVANCED ENGINEERING MATHEMATICS (130002) QUESTION BANK

1. First Order Ordinary Differential Equation.

1.1 (May 2012)

1. Solve the differential equation xy% =l+x+y+xy. (1)
x
2| dy dy}
2. Solve (x+ X—+y|=xy|1+—|. (2)
( y)[ dx y} y[ dx
3. Solve the differential equation : (xzy2 + 2)ydx+(2 —xzyz)xdy =0. (3)
1.2 (December 2011)
4. Solve:9yy +4x=0. (2)
5. Solve the Bernoulli equation y + ysin x = e™" . (3)
6. SolvetheIVP: xy +y=0;y(2)=-2. (2)
7. Test for exactness and solve : [(x+y)ex —equ—xeydy = O;y(l) =0. (3)
13 (May 2011)
!
. \ . . dy 2
8. Find the order and degree of the differential equation d—+y =sinx. (1)
X
Yy
9. Solve Q+l=e—2. (3)
dx x Xx
14 (December 2010)
10. Solve: xy =3 + . (2)
11. Solve theinitial value problem y’ —(1 +3x7 )y =x+ 2;y(1) =e—1. (3)
12..Find the orthogonal trajectories of the curve y = X +c. (3)
1 1

13.Solve: y +—y = —(l —2x)x4.

373 (3)

dl .

14. Solve the IVP L—+ RI = O;I(O) =1,, where R,L & I being constants. (3)

dt

1.5 (March 2010)

15. Find the solution of differential equation yexdx+(2y+ e’ )dy =0, where y(O) =-—1. 2)
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16. Solve the differential equation y + ysinx = e*" . (3)
2y}

- e
17. Solve the differential equation y +6x2y = 7

, Where y(l)zO. 3)

1.6 (December 2009)

18. Solve : Q+y:x. (2)
dx
19. Solve the following differential equations:
a. 2xydx+x’dy=0 (2)
dy
b. —— e (2)
dx r=
dy X
c. —t+ty=-——. (3)
dx 4

2. Higher Order Linear ODE’s with constant coefficient.

2.1 (May 2012)

4 2
20. Find the general solution of d i) —-18 4 { +81y=0.
dx dx (1)
21. Find the particular solution of -y = ~coshx, where D = i (1)
(D+1) dx

2

22. Find the solution of y =5% +6y = 0with initial condition y(l) =’&y (1) =3e 2)

d'y dy 2,
23. Solve : - +y=cost+e +e . 3
at g G
2x
24.So|ve:dy 4dy+4y:es.
dx” dx X (3)
2
25.-Solve : d); d’y +3dy+5y—e cos3ux.
dc®  dx’ dx (3)
d? d
26. Solve : £ 3 y+2y=2excos X
dx’ dx 2
(3)
3
27. Solve : d—J;+Q = cosec x by method of variation of parameters. (3)
dx” dx
2x
28. Solve : (D2—4D+4)y: ~,where D =—
1+x dx (3)
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29. (December 2011)

30. Verify that y =e" (acosx +bsinx)is a solutionof y +2y +2y =0. (2)

1 3
31. Verify that the functions x 2 & x2form a basis of solutions of 4x°y" —3y =0 and solve it

when y(l):3,y'(l)=2.5. (3)
32. Find the general solution of (D2 + l)y =0. (2)

33. Do as directed:

a. SolvethelVP: xy +y = O;y(2) =-2. 2)

b. Solve: y + ysinx=e“". (3)
c. Solve: y“+4y'+4y:0,y(0):1,y'(0)=1. (2)
34. Find the general solution : 16y —8y +5y=0. (2)
35. Solve the non-homogeneous equations (7)

a. y -3y +2y=e".
b. y +y=secx.
36. Do as directed:
a. Find the general solution of : y.~% +100y —y =4e'. (4)

b. Solve: y —y +100y —100y = O;y(O) =4,y (0) =1Ly (O) =-299. 3)

2.2 (May 2011)

37. Write Abel-Liouville formula: Use it to check that the set {x, x’, x10g|x|} is a basis for some
third order linear-ordinary differential equation. (2)

38. Solve : (D2 +a2)y =cosec ax. (4)

39. Obtain the second linearly independent solution of xy" + 2y' + xy =0 given that

M (x) \ sil;x

40. Solve : (D4 +2a’D* + a4)y =Cosax . (4)

is one solution. (3)

41. Solve the initial value problem by method of undetermined coefficients

Y 43y +y= 30e_",y(0) =3,y (O) =3,y (O) =—-47. (4)

23 (December 2010)
42. Find the second order homogeneous linear differential equation for which the functions

x,x° log x are solutions. (2)
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43,

44,

45.

46.

47.

2.4
48.

49.

50.

51.

2.5
52.
53.
54.

55.
56.

Solve : y"+2y'+2y:O;y(O):1,y(%J:O. (2)
Using the method of variation of parameters, find the general solution of the differential
equation (D2 -2D+ l)y = 3x%e" ) (5)
Find a basis of solution for the differential equation xzy"—xy'er:O, if one of its

solutionsis y, = x. (3)

Using the method of undetermined coefficient, find the general solution of the differential

equation y +2y +10y =25x" +3. (4)

Solvethe IVP: y' +4y =8¢ +4x” + 2;y(0) =2,y (O) =2. (5)
(March 2010)

Find the solution of differential equation y’ +4y =2sin3x by method of undetermined

coefficient. (2)

Find the particular solution of y —2y +5y =5x" = 6x>+ 6x. 2)

Find the general solution of y“ + 9y =sec3x by method of variation of parameter. (3)

—2x

Solve (D2+4D+4)y:e —. (3)
X
(December 2009)
Solvethe IVP: y' +y —2y = O;y(O) =4,y (O) =-5. (5)

Given the functions e* & e on any interval [a,b] . Are these functions L.I. or L.D.? (4)

Using the method ofwariation of parameter solve y" +y=secx. (5)
Using the method of undetermined coefficients, solve y" +4y= 8x”. (5)
Find the steady state oscillation of the mass-spring system governed by the equation

¥y +3y %2y =20cos2t. (5)

Cauchy Euler Equations

3.1

57.

58.

3.2

(May 2012)
Solve (1+x)2ﬂ+(l+x)d—y+y=4cos(log(1+x)). (3)
dx’ dx
Solve : x’D* —3xD+4 = x” given that y(l) =1&y (1) =0.

(3)

(December 2011)
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59. Solve : (xzD2 -3xD +4)y = O;y(l) =0,y (1) =3. (2)

3.3 (May 2011)

60. Solve : X’y —2.5xy —2.0y=0. (2)

61. Solve x’y" +2x°y +2y = 10(x+lj. (4)
X

62. Solve: X’y —4xy +6y =21x". (4)

63. Solve the non-homogeneous Euler-Cauchy equation x3ym —3x2y" + 6xy' +6y'= x! log x by

variation of parameters method. (4)

3.4 (December 2010)
64. Find the general solution of the equation ()czD2 —-2xD + Z)y = Xxcos x. (4)

3.5 (March 2010)
65. Solve (x2D2—3xD+3)y:3lnx—4. (3)
3.6 (December 2009)

Beta and Gamma Functions.

4.1 (May 2012)

66. Find the value of F(l]F(EJ (1)
4 4

1

67. Evaluate J.x4 cos™ xdx . (1)
0
4 1 1

68..Evaluate I(x—3)4 (7—x)4 dx . (2)
0
p 3

69. Evaluate J-(xlogx) dx. (2)

0

4.2 (December 2011)

70. Show that F(m + l)m!, where I is the Gamma function and m is positive integer. (3)
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71.

4.3

72.

73.

4.4

74.

75.

76.

4.5

77.

78.

4.6

79.

80.

81.

82.

1
n
Using the Beta and Gamma functions evaluate the integral J-(l—xz) dx,wherenisa
-1

positive integer. (3)

(May 2011)
3

Write duplication formula. Use it to find the value of F(i)l"(zj . (2)

B(m-l—l,n) . m

Prove that = .
B(m,n) m+n

(2)

(December 2010)

1 3
Evaluate : jx“ {log(%ﬂ dx . (2)

0

9 7
C te B| —,— |. 2
ompute (2 2) (2)

1
X 1 (21
Prove that dx=—=B| —,— |. 3
'(')‘\/l—x5 5 (5 2) e

(March 2010)
Evaluate J‘x"’e"”‘"dx. (2)
0
1
Evaluate j(l + x)m (1 —x)n dx, where m > 0,n > 0 are integers. (3)
-1
(December 2009)
Evaluate the integral Iexp(—xz )dx . (2)
0
Using the relationship between the beta and gamma functions, simplify the expression
B(m,n)B(m+n,p)B(m+n+p,q). (2)
m n p . .
Express Ix (1 -X ) dx in terms of Gamma function. (2)

0
State Legendre duplication formula. Hence prove that

B(m,m)B(m+%,m+%J:7rm1214’”. (3)
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5. Laplace Transforms.
5.1 (May 2012)

83. Find the Laplace transform of f(t) =t*sinhat . (2)
0;0<t<rm
84. Find the Laplace transform of f(t) =< . . (2)
sint;t>rnw
S5s+3

(3)

85. Find the inverse Laplace transform of

(s2 +2s+5)(s—1) '

1- t
86. Find the Laplace transform of cos (2)
) , ) o d’x o dx .
87. Using Laplace transform solve the differential equation —-+ 2?+ 5x =e"'sint where,
t
x(O)zO&xV(O)zl. (3)

88. Find the Laplace transform of (3)

a. e’3’u(t—2)

t
b. J‘e*” cosudu .
0
d*y :
89. Solve the differential equation % +4y= f(t),y(O) =0,y (0) =1by Laplace transform
;0<t<1
* f(t):{O'wl
’ (03)

b. f(¢)=H(r=2).
5.2 (December 2011)
90. Find-the'Laplace transf f f(7) 0;0=r<2 (2)

. Find'the:Laplace transform o = .
3t>2

91. Define the terms : Laplace transform of f(t) , and its Inverse transform. (2)
92. Find the Laplace transform of cos’ (at) , Where a is a constant. (2)

a. Do as directed.

b. Find the Laplace transform of f(t) = Sinh(a)t),t >0. (3)

55 +3s—16

(4)

c. Find the Inverse Laplace transform of

(s—l)(s—2)(s—3)'



Advanced Engineering Mathematics (130002) Question Bank

93. Do as directed.
a. Solve the IVP using the Laplace transform y“ +4y = O;y(O) = l,y' (0) =6.(3)

6+s
b. Find the inverse Laplace transform of 2(—), use Shifting theorem. (4)
(S + 65+ 13)
5.3 (May 2011)
i ¢
94. Find the Laplace transform of [sm @ } . (2)
t
I 1
95. Obtain L™ | log— |. (2)
N
) . . dx  dy . .
96. Solve the simultaneous equations: Using Laplace transform ?— y=e ,?+ X =sInt given
t t
x(0)=1,y(0)=0. (6)
97. Find the Laplace transform of the function f(t) = |sin wt|,;t=0. (3)
1
98. Using Convolution theorem, find the inverse Laplace transform of > (3)
(s2 + az)
5.4 (December 2010)
99. Find the convolution of & e'. (2)
100. Find L ! (2)
. in .
(s+v2)(s=43)
101.  Using Laplacetransform solve the IVP y“ + y =sin 2t,y(0) = 2,y' (0) =1. (5)
102.  Find the Laplace transform of (4)
a. t’sinzt.
s+a
b.lo .
gs+b
. o 1
103." State Convolution theorem and use to evaluate L > (4)
(s2 + a)z)
. . . ou Ou ]
104.  Using Laplace transform, find the solutions of the IVP xa—+—:xt,u(x,0):0; if
X
x>0,u(0,/)=0: if t>0. (6)

5.5 (March 2010)
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105.  Find L —fJ“—IO]
s —5-2
i 3 2
106. Find L #
S (s +1)

107.  State convolution theorem and use it to evaluate Laplace inverse of

108. Find the Laplace transform of half-wave rectification of sinatdefined by:

. V4
sinwt;0 <t <—

f(z) = @ \where f(t—kzn—ﬂj = f(t)for all integer n:
0'£<t<2—ﬂ @
o) w
S3
109. Find L' | — :
s" =81

110. By Laplace transform solve, y" + azy =Ksinat .

2

2

w
111. Find the inverse transform of the function ln(l -l-—] .
S

5.6 (December 2009)
112.  Find L{sin2¢cos?2t}.

113. By using the method of Laplacetransform solve the IVP
y"+2y'+y=e*t,y(o):_1&y'(0):1,

1

(s+32)(s=+3) |

114.  Evaluate: L'

115.  Evaluates L 2; .
| s”+6s5+18

116. « By.using first shifting theorem, obtain the value of L[(t -i-l)2 et} .

117. Find the value of
a. L[tsinwr]

b. 1%1 where * denote convolution product.

2

-2s
4| se
118.  Evaluate L =1
s+

_
s(s2 +4)

119.  Using convolution theorem, obtain the value of !

S2 (S2 +a

(3)

(3)

A4)

(3)

(3)

(4)

(3)

(2)

(7)

(2)

(2)

(2)
(4)

(3)

(3)
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6. Series solution of ordinary Differential Equations.

6.1 (May 2012)
120. Determine the singular points of differential equation

2x(x — 2)2 y +3xy + (x — 2)y =0 and classify them as regular or irregular. (2)
121.  Find the series solution of (1 +x° )y" +xy -9y =0. (4)
122.  Find the series solution by using Frobenious method xy" +y' -y=0. (4)

6.2 (December 2011)
123. Determine if x =1is a regular singular point of (l -x’ )y" —2xy' + n(n +1)y =0,

where n is a constant. (2)
124.  Find a power series solution in powers of x of y' +2xy = 0. (4)
125.  Find a series solution of y" +y=0near x=0. (4)
126.  Solve by Frobenious method at x =0 :x(x—l)y" +(3x—1)y' +y=0. (4)

6.3 (May 2011)
127.  Solve y' = 2xy by power series method. (2)

128.  Find power series solution of the equation (l —x’ )y" —xy' + py =0, p is arbitrary

constant. (4)

129.  Find the series solution of xy" +y' +xy=0. (7)
130.  Find the power series solution of the equation (x2 + l)y" + xy' —xy =0about an

ordinary point. (3)

6.4 (December 2010)
131.  Find\@- series solution of he differential equation xzy“+x3y'+(x2—2)y=0 by

Frobenious method. (6)

6.5 (March 2010)
132.  If possible find the series solution of y" = y' . (3)

133.  Find a series solution of differential equation xy" +2y' +xy=0. (4)

134.  Find a series solution of differential equation (x2 —x) y" —xy' +y=0 )
135.  Solve the Legendre’s equation (1 -x° )y“ —2xy' + n(n +l)y =0forn=0. (4)

136.  Obtain the Legendre’s function as a solution of (l —-x’ )y" —2xy +2y=0. (4)

10
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6.6

137.

(December 2009)

Using the method of series solution, solve the differential equation y" +y=0. (4)

Fourier Series

7.1

138.

139.

140.

141.

142.

7.2

143.

7.3

144.

(May 2012)
Find half range cosine series for f(x) =e'in (0,1) . (1)
-, <x<0
Find Fourier series for f(x) =
x0<x<rx
(4)
2
1 1 1
and show that 7[—:—2+—2+—2+ .....
- 3 5
Find fourier series for f(x) =2x—x’ inthe interval (0,3). (4)
. . . RN\ Vs 1 1
Find half range cosine series for. sinx in (0,7[) and show that Z = 1——+§——+ .....
. . . 7 -8 1 1 1
and using Parseval’s identity prove that =g ot ot
16 -3 3.5° 5.7 (3)

T
mx;0<x<—

If f(x) = 2 then show that (5)
m(ﬂ—x);zﬁxﬁﬂ
4m |sinx sin3x sinSx
X)=—— - + —eens .
f( ) T { 12 32 52 }
(December 2011)
Find the fourier series expansions of
a. f(x):x;—ﬂSxSﬂ,f(x+27r):f(x) 3)
b. x)=x*-2<x<2
S () (4)
(May 2011)
Find the generalized fourier series expansion of f(x);O < x < 3 arising from the eigen
functionof y' + 1y =0;0<x</;y (O) =0,y (l) =0. (4)

11
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145.  Find the fourier series for f(x) = |Soonx < X<LTT. (4)

T
x0<x<—
2

146.  Find half-range cosine series for f(x) = - . (4)
T—X,—<X<7T
2

1+§;—7szSO

147.  Find fourier series for the function f(x) given by f(x) = 2” . Hence
1——x;0 <x<rx
Vs
I 1 1 2
deduce that — +—+—+...... =z (4)
I 3 5 8

7.4 (December 2010)
148.  Find the fourier cosine series of the periodic function f(x) = x;(O <x< L),7z =2L.

Also sketch f(x) and its periodic extension. (5)

149.  Find the fourier series of the periodic function f(x) = xsin ﬂx,(O <x< 1),7[ =2L=1

(5)
150.  Find the complex fourier series of the function f(x) = x,(O <x< 27[),p =2L=2r.

(4)

7.5 (March 2010)

151.  Find the fourier series.of f(x):x+|x T L<XLTT. (4)
x2

152.  Find fourier series expansion of f(x) = 7;—7{ <x<r. (4)

153.  Find fourier.sine series of f(x) =r-x,0<x<r. (4)

154.  Sketch the function f(x) =Xx+7m;—7 <x<7m where f(x+27r) = f(x) and find its

fourier.series. (4)
155.< “Find fourier cosine series for f(x) =e";0<s<L. (4)
7.6 (December 2009)

156.  Find the fourier series of the function f(x) =x-T<X<T. (5)

157.  Obtain the fourier series of periodic function f(x) =2x; —l<x<2,p=2L=2.
(5)

12
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