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Section A (Multiple Choice Questions) 

 

Unit I: 
1. A function 𝑓(𝑥) is even function if ______ 

(a) 𝑓 𝑥 = 𝑓(𝑥2) (b) 𝑓 𝑥 = 𝑓(−𝑥2) (c)𝑓 𝑥 = 𝑓(−𝑥) (d)𝑓 𝑥 = −𝑓(−𝑥) 

2. A function 𝑓(𝑥) is odd function if ______ 

(a) 𝑓 𝑥 = 𝑓(𝑥2) (b) 𝑓 𝑥 = 𝑓(−𝑥2) (c)𝑓 𝑥 = 𝑓(−𝑥) (d)𝑓 𝑥 = −𝑓(−𝑥) 

3. An example of an odd function is _______ 

(a) 𝑥 𝑠𝑖𝑛𝑥  (b) 𝑥2𝑐𝑜𝑠𝑥  (c)𝑥2 𝑠𝑖𝑛𝑥  (d)𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥 

4. 𝑓 𝑥 =
𝑎0

2
+  𝑎𝑛𝑐𝑜𝑠𝑛𝑥

∞
𝑛=1  is _______ 

(a) 𝑠𝑖𝑛𝑥  (b) 𝑐𝑜𝑠𝑖𝑛𝑒  (c)𝑡𝑎𝑛   (d)𝑐𝑜𝑡 
5. 𝑓 𝑥 =  𝑏𝑛𝑠𝑖𝑛𝑛𝑥

∞
𝑛=1  is _______ 

(a) 𝑠𝑖𝑛𝑥  (b) 𝑐𝑜𝑠𝑖𝑛𝑒  (c)𝑡𝑎𝑛   (d) 𝑐𝑜𝑡 

Unit II: 
6. The value of ′𝑏𝑛 ′ for the function 𝑓 𝑥 = 𝑥,−𝑙 < 𝑥 < 𝑙 is _______ 

(a) 0   (b) 𝜋   (c) 
2(−1)𝑛+1𝑙

𝑛𝜋
  (d) 

2𝑙

𝑛𝜋
 

7. The value of ′𝑎0′ in the Fourier cosine series expansion of 𝑓 𝑥 = 𝜋 − 𝑥 in (0,𝜋) is ____ 

(a) 
𝜋

2
   (b) 0   (c) 𝜋   (d) 2𝜋 

8. The period of 𝑠𝑖𝑛𝑥 is _______ 

(a) 6𝜋    (b) 4𝜋   (c) 2𝜋   (d) 𝜋 

9. If 𝑓 𝑥 = 𝑥2 in −𝜋 < 𝑥 < 𝜋, then the value of 𝑏𝑛  is _______ 

(a) 0    (b) 
2𝜋3

3
   (c) 

𝜋3

3
   (d) 

4𝜋3

3
 

10. If 𝑚 = 𝑛 then  𝑐𝑜𝑠𝑚𝑥 𝑐𝑜𝑠𝑛𝑥 𝑑𝑥
𝜋

0
 = _______ 

(a) 0    (b) 
𝜋

2
   (c) 𝜋   (d) 2𝜋 

Unit III:  

11. L e(
-t
) = ___________ 

(a) 
1

1

s
          (b) 

1

1

s
         (c) 

1s

c
         (d) 

2

1

s
   

12. L(F(at)) = _____ 

(a) F(as)           (b) aF(s)          (c) 








a

S
F

a

1
              (d) F  

a
s  

13. L(f(t)) = F(s) then l(t
2
f(t)) =  ______ 

(a) 
as

s


         (b) e -2t

                     (c)   )(1 sF
ds

d
           (d) )(

2

2

sF
ds

d
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14. L(sinat) = ________ 

(a) 
22 as

a


       (b) 

22 as

s


            (c) 

22 as

a


             (d) 

22 as

s


 

15. L(t) = ____ 

(a)  1               (b)  
2

1

s
                 (c) 

s

1
                (d) 

3

2

s
  

Unit IV:  

16. L-1
(cosax) = __________ 

(a) 
22 as

s


       (b) 

22 as

a


            (c) 

22 as

a


             (d) 

22 as

s


 

  
17. L-1

(1) = ___________ 

(a) 1                  (b) 0                       (c) s        (d) 
s

1
   

18. L-1
(F(s+a)) = ________ 

(a) L
-1

(F(s))   (b) e -at
 L

-1
(F(s))          (c) e at

 L
-1

(F(s))          (d) L
-1

(F
’
(s)) 

19. 












3

11̀

S
L  = _______ 

(a) sint                   (b) sin3t                  (c) cos3t       (d) cos2t 

20. 












1

1
2

1̀

S
L  = _____________ 

(a) sint                   (b) sin2t                  (c) cost       (d) cos2t 

Unit V:  

21. L-1
(F

’
(s)) = ______ 

(a)  L
-1

(F(s))           (b) -tL
-1

(F
’
(s))          (c) L

-1
(F(ts))            (d) -tL

-1
(F(s)) 

22. L(y
’
) = _______ 

(a) sL(y) – y(0)       (b) s
2
 L(y) – sy

’
(0)        (c) sL(y) – y

’
(0)       (d) s

2
 L(y) – sy(0) – y

’
(0) 

23. L(y
’’
) = _______ 

(a) sL(y) – y(0)       (b) s
2
 L(y) – sy

’
(0)        (c) sL(y) – y

’
(0)       (d) s

2
 L(y) – sy(0) – y

’
(0)  

24. 
  


















22

1̀

1

2

s

s
L  = _________ 

(a)tsint             (b) tcost                            (c) t
2
 sint                             (d) t

2
 cost 

25. L-1
(sF(s)) = ____ 

(a) e
at
F(s)               (b) 









a

t
F

a

1
           (c)  )(1 sFL

dt

d       (d) F(s) 
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Section B (7 mark Questions)  

Unit I: 

26. Expand 𝑓 𝑥 =
−𝑥    − 𝜋 < 𝑥 < 0
𝑥        0 < 𝑥 < 𝜋

 as Fourier series. 

27. Find the Fourier constant ′𝑎0′and ′𝑎𝑛 ′ for the function 𝑓 𝑥 =
𝑥             0 < 𝑥 < 𝜋

2𝜋 − 𝑥        𝜋 < 𝑥 < 2𝜋
. 

28. Express as a Fourier series of the function 𝑓 𝑥 =
𝑎      0 < 𝑥 < 𝜋

−𝑎     𝜋 < 𝑥 < 2𝜋
. 

29. Express Fourier expansion 𝑓 𝑥 = 𝜋2 − 𝑥2 , −𝜋 < 𝑥 < 𝜋. 

Find the Fourier constant ′𝑎0′and ′𝑏𝑛 ′ for the function 𝑦 =
1 + 𝑥             0 < 𝑥 < 𝜋
−1 + 𝑥       − 𝜋 < 𝑥 < 0

 

Unit II: 

30. Find the Fourier sine series and the Fourier cosine series corresponding to the function, 

𝑓 𝑥 = 𝜋 − 𝑥 when 0 < 𝑥 < 𝜋 defined in the interval 0 to 𝜋. 

31. Express 𝑓 𝑥 = 𝑐 − 𝑥 where 0 < 𝑥 < 𝑐 as a half range cosine series with period 2𝑐. 
32. Obtain a cosine series for 𝑓 𝑥 = 𝑒𝑥 , 0 < 𝑥 < 𝜋. 

33. Find the Fourier sine series for 𝑓 𝑥 = 𝐾, in  0 < 𝑥 < 𝜋. 

34. Expand 𝑓 𝑥 = 𝑥 as sine series in the interval (0,𝜋). 

 

Unit III: 

35. Find: L (sin
3
 at) 

36. Evaluate: 




0

3 cos dttte t  

37. Find: L 






 

t

et1
 

38. Find: L(t
2

 cosh at) 

39. Find: 






 

t

t
L

cos1
 

 

Unit IV:  

40.  Find: 












25)3(

1
2

1

s
L  

41.  Find: 












2

1

)2(s

s
L  

42. Find: 












52( 2

1

ss

s
L  

43. Find: 












222

1

)(

1

as
L  

44. Find: 












22

1

)1(s

s
L  
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Unit V:  

45. Solve using Laplace transform 

0)0(,1)0(sin,  yxconditionsthewithtx
dt

dy
ey

dt

dx t  

46. Solve the equation 0)0(13)2(
2

2

 ywhenty
dt

dy
t

dt

yd
t  

47. Solve using Laplace transform 

0)0(,0)0(23,32 2  yxconditionsthewitheyx
dt

dy
tyx

dt

dx t  

48. Solve using Laplace transform .1)0(,0)0(0 '

2

2

 yywheny
dt

dy
t

dt

yd
 

49.  Using Laplace transform, solve 4)0(3 2'   ygiveneyy x
 

 

Section C (10 mark Questions)  

Unit I:  

50. Find the Fourier series for the function 𝑓 𝑥 = 𝑥2 , −𝜋 < 𝑥 < 𝜋 and deduce that  

a) 
1

12 +
1

22 +
1

32 + ⋯ =
𝜋2

6
 

b) 
1

12 −
1

22 +
1

32 −⋯ =
𝜋2

12
 

c) 
1

12 +
1

32 +
1

52 + ⋯ =
𝜋2

8
. 

51. Find the Fourier series of the function 𝑓 𝑥 =
1

2
(𝜋 − 𝑥) in the interval (0,2𝜋). 

 

Unit II: 

52. If 𝑓 𝑥 = 𝑥 𝜋−𝑥    𝑓𝑜𝑟    0<𝑥<𝜋
−𝜋(𝜋−𝑥)    𝑓𝑜𝑟      𝜋<𝑥<2𝜋

, then prove that 𝑓 𝑥 =
8

𝜋
 sin 𝑥 +

1

32 sin 3𝑥 +

152sin5𝑥+…. Deduce that 1−132+152−…=𝜋332 

53. Find the Fourier cosine series and Fourier sine series for 𝑓 𝑥 = 𝑥 in (0,𝜋). 

 

Unit III:  

54. Find: (a) L(xe
-x

  sinx)   (b) L(x
2
 e

-4x
) 

55. Find: (a) L 






 

t

et1
   (b) 

  

0

2

dt
t

ee tt

 

Unit IV:  

56.  Find: (a) 












)(

11

ass
L  (b) 













)22)(1(

1
2

1

sss
L  

57. Find: 












22

1

)1()2(

21

ss

s
L  

Unit V:  

58. Solve y
’’
+4y

’
+13y = 2e

-x
 using Laplace transform given y(0) and y

’
(0) = -1 
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59. Solve y
’’
+2y

’
 - 3y = sint given, y = 0 , y

’
(0) = 0 when t = 0 


