Numerical Question Bank
MATHEMATICS (BE-301)

Semester: 37P
INTRUCTIONS. 1. All questions with their solution are
submitted till 27 October 2014.

UNIT-I

1. Obtain the Fourier series for f(x)=e™ intheinterval 0 < x < 27
2. Find a Fourier series represented x —x* from x = -z to x =z . Hence show that

11,1 1 N
12 22 32 42 ................ 12
3. Obtain the Fourier series for the function f(x)=x> ,-z<x<=zx
1 l 1 00 1 72_2
— ——t =t . = =
12 22 32 ; n2 6

4. Find the Fourier series to represented the function , if
-, -r<Xx<0
0~
X , O<x<r«m
5. Find the Fourier series to represented the function
0 , —7<x<0
O
sinx, O<x<rx
Hence show that 1 + 1 Forrireenm 1
1.3 35 2

6. Find the Fourier series represented the function f(x)=xsinx , 0<x< 27
2

7. Find the Fourier series of the function f(x)=x* ,-z7<x<x
: . : . x , 0<x<1
8. Find the Fourier series of the function f(x)=
7(2-x),1<x<2

9. Find cosine Fourier series of f(x)=] x|in (0,1).
10. Find the half range sine Fourier series for the function f(x)=x in (0, 7).
11. Express f(x)=x as cosine series in half range series in 0 < x <2
12. Express f(x)=x as a half range sine series in 0 < x <2

1, for|x|<1
13. Find the Fourier transform of f(x | xI<

0 , for|x[>1
sinx .

Hence evolution j
X
0



X if 0<x<1

14. Find Fourier sine transform of : ~ f(x)=12-xif 1<x <2
0 if x>2
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—ax

15Find sine transform of ¢

X

15. Find the Fourier cosine transform of e
16. Find Fourier cosine transform of f(x)=

=X

And show that ICOSSX S= %e’x

—X

17. Find Fourier sine transform of f(x)=

And prove that I >——Sinmxdx = %e*’“
X
0

18. Using Fourier integral , prove that
e _ 2a 7 cosix

dA
T 0/12+a2

Unit 11

19. Find the Laplace transform of (i) sin3tsin4t (ii) sin®2t (iii) Vsint
20. Find the Laplace transform of (i) e*sint (ii) e™(3sinh2t —5cosh2t)

cos+/t . . \/;efi
if L{sm x/f}:
t 2s

22. Find Laplace transform of (i) tsinat (ii) t®sinat (iii) tcosat (iv) te™ sin2t
23. Find Laplace transform of the following functions :
sint cosat — cosbt 1-cos2t

O=— ) ———— ()

21. Find Laplace transform of 3
2

25. Find the Laplace transform of (i) I Lot (ii) J'e esint .

3

j 5 — 5 (i)

26. Find the inverse Laplace transform of (i) ( 1X 1
+

s°+6

(sz +1)s2 +4)
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. . . s+1) .. s?-1) ..
27. Find the inverse Laplace transform of (i) log P (i) log| —— | (iii)
S
s(s+1)
lo
g( s? + 4)

28.  Apply convolution theorem to evaluate: L™ ;2
(s2 + a2)

2
29.  Apply convolution theorem to evaluate: L™<— 23 —
(s +a%)s®+b?)

30. Apply convolution theorem to evaluate: L™ 5 L 5
is +9is +3i

31. Apply convolution theorem to evaluate: L‘l{ﬁ}
sls“ —a

32. Solve the differential equation
y (t)-3y'(t)+2y(t)=4t +e* when y(0)=1and y(0)=-1

2
33. Solve the equation (;tzx + 2% +5x=e"'sint, x(0)=0,x(0)=1

34. Use Laplace transform method to solve :

2
u—2%+x:e‘,with X:Z,%:—l att=0

dt>  dt
35. Solve (D2 + 9)y =cos2t if y(0)=1, y(%} =-1

36.  Solve the equation by Laplace transform

t

%+2y+£ydt:t , with y(0)=1
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Unit-111



1. Solve the following differential equation :

2
x3 y—(2x—1)%+(x—1)y:0
X

dx®
2
2. Solve, x? d—Z + xﬂ —y=0, giventhat x +l is one integral.
dx dx X

2
3. Solve the equation x’ d Z—4x%+4y:0, when y(0)=4 and %:13 at x=1
X X X

d’y dy »
4. Solve xy—z(x +1)&+(x+ 2)y =(x-2)

, d%y 2 dy 2 _
5. Solve x W_Z(X +x)&+(x +2x+2)y_0

6. Solve y _2 y +(1+ %)y = xe*
X X

2
7. Solve d gl—Ztanxﬂ+5y:secxeX
dx dx
2
8. Solve cosxd—Z+sinxﬂ—2cosgxy=2c035x
dx dx

2

9. Solve x(;XZ—%—MSy:SxSsin(xz)

10. Solve by the method of variation of parameters
2

d7y
dx?
11. Solve by the method of variation of parameters
ﬂ +y = cosecx
dx®
12. Solve by the method of variation of parameters
2

d7y

dx®
13. Solve by using variation of parameters

2

d Z—Zﬂ:exsinx

dx dx
14. Solve by using variation of parameters

dy 3x
+9y =

+n%y =secnx

+ 4y = 4tan 2x

d2y_ dy e
dx? dx NG
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15. Solve in series of the following equation :

2
(1+ xz)d—Z+ xﬂ—
dx dx
2
16. Solve in series (1- xz)d—z— I, 4y =0
dx dx

y=0



17. Solve in series of the following equation

d*y ., dy
(l—Xz)W—ZX&'Fn(n +1)y:0

(Which is known is Legendre’s equation )

18. Solve in series of the following equation :
d’y dy
2x* —2 +(2x* —=x)—=+y =0
dx® ( )dx y
19. Solve in series of the following equation :
d’y dy
2x + x° ——2 _6xy=0
( )dx2 dx y

2
20. Solve in series  x? (; Z+x%+(x2 —n?y=0
X X

( which is Bessel’s equation )
21. Obtain the series solution of the equation :

2
x2%+x%+(x2—4)y:0

Unit -1V

22. From the partial differential equation by eliminating the arbitrary function from the following
() z=f(x*—y?) (i) 2= f(x+iy)+g(x—iy)
(ifi) 2= y? +2ny+ log y)
23. From the partial differential equation from the following
(i) f(x*+y*z—ax)=0 (i) f(x+y+z,x*+y*+2°)=0
24. Solve Yy’zp +x°2q = Xy°
25. Solve (22 —2Xy — yz)p +(xy + 2x)g = xy — 2
26. Solve y?p—xyq =x(z-2y)
27. solve X*(y-z)p+y*(z—x)g=2*(x-y)
28. Solve  (X* — yz)p+(y2 —~ zx)q =72 —xy
29. Solve X*p+y2q=(x+y)z
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30. sove XY —2)P+y(z-xja=2(x~y)

31. Solve pz—qz=2%+(x+y)

32. Solve x*p®+y?q® =z?

33. Solve Z = p2 +q2

34. Find the complete and singular solution of Zz(pzz2 + q2)= 1
35. Solve 22(p2 +q2): x? +y?

36. Solve (p2 + qz)y = (Z by using charpits method.



37. Solve z = px+qQy+ p2 + q2 by charpit’s method.
38. Solve pXy+ pPg+qy = YZ by using charpit’s method.
39. Solve the equation by charpit’s method

2(z+xp+yq)=yp°

au 8u —3x
40. 5olve =, =2 +U by the method of separation of variable where u(x,0)=6e™
OX ot
41 0%z 0z 07 0
+ Solve by the method of separation of variable 5,2 = 5 ™ gy ~
2 2
42. Y _ X oy

Solve the wave equation 52 at? subject to the conditions

y(0,t)=0,y(1,t)=0,y(x0) = y, sin |ﬁ an (%j =0
t=0

43. Xzoand x=I

A tightly stretched string with fixed end points is initially in a position
_ v cin3l &

given by ¥ = YoSIN| 77 ] If it iis relased from rest from this position , Find the

displacement y(x.t).

Unit-V (VECTOR CALCULUS)

44. Find the unit normal to the surface
x* —3xyz+2? +1=0 at the point (1, 1, 1).

45. Evaluate ” F.ﬂds , Where E = (x+ y2)€— 2X }+ 2sz2 and S is the surface of the
S

Plane 2x + y + 2z =6 in the first octant.
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46. Find divF andcurl F , whenF = V(x3 +y3+7° —3xyz).

47. Verify Stoke’s theorem for F = (x2 —~ yz)iA+ 2xy] , taken around the rectangle in the plane
z =0 and bounded by the linesx =0,y =0,x=a,y=b.



