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UNIT I 
LAPLACE TRANSFORMS 

 
I. Objective, Short answer questions of 2 marks each. 
 

1. Define Laplace transform of function ( ) 0>t,tF . 

2. Find { }1L . 

3. Find { }tL . 

4. Find { }kteL . 

5. Define function of exponential order. 

6. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

>
<<

=
30

305
t,

t,
tF  

7. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

>
<<

=
13

104
t,

t,
tF  

8. Find { }ttL 252 cossin − . 

9. Find ( ){ }25 ttL cossin − . 

10. Find { }tt eeL 332 −− . 

11. Evaluate { }teL t 2cos− . 

12. If ( ){ } ( )sftFL = then show that ( ){ } ( )asftFeL at −= . 

13. If ( ){ } ( )sftFL = then show that ( ){ } ⎟
⎠
⎞

⎜
⎝
⎛=

a
sf

a
atFL 1 . 

14. Evaluate ( ){ }tetL 22+ . 

15. Evaluate { }ttL 3cosh . 

16. Find { }ttteL t 224364 35 cossin +−+ . 

17. Find { }tetL 33 − . 



18. Show that ( ) 2ttF = is of exponential order 3. 

II. Multiple choice questions of 1 mark each. Choose correct answer. 
 

1. { }ntL  is ….. 

  (a) ( )!n
sn 1+

       (b) ( )!1

1

+

+

n
sn

        (c) 1+ns
n!           (d)    ns

n!  

2.  { }kteL  is ….. 

  (a) 
ks +

1        (b) 
ks

k
+

        (c)
ks

s
−

          (d)    
ks −

1  

3. { }ktL sin  is ….. 

 (a) 22 ks
k
+

       (b) 
ks

k
+

        (c) 22 ks
s
+

         (d)    22 ks
s
−

 

4. { }ktL cos  is ….. 

 (a) 22 ks
s
+

       (b) 22 ks
k
+

        (c) 22
1

ks +
         (d)    22 ks

s
−

 

5. { }ktL sinh  is ….. 

  (a) 22 ks
k
+

       (b) 22 ks
k
−

        (c) 22 ks
s
−

         (d)   22
1

ks +
 

6. { }ktL cosh  is ….. 

  (a) 22 ks
s
+

       (b) 22 ks
s
−

        (c) 22 ks
k
+

         (d)    22 ks
k
−

 

7. If  ( ){ } ( )sftFL =  then ( ){ }tFeL at  is ….. 

  (a) ( )asf +        (b) ( )22 asf +           (c) ( )asf −          (d) ⎟
⎠
⎞

⎜
⎝
⎛

a
sf       

8. If  ( ){ } ( )sftFL =  then ( ){ }tFL 2  is ….. 



  (a) ⎟
⎠
⎞

⎜
⎝
⎛

32
1 sf           (b) ⎟

⎠
⎞

⎜
⎝
⎛

22
1 sf             (c) ⎟

⎠
⎞

⎜
⎝
⎛

2
2 sf             (d) ( )sf 2

2
1       

9. { }4tL   is ….. 

  (a) 4
12
s

          (b) 5
24
s

            (c) 4
4
s
!             (d) 5

12
s

    

III. Questions of 4 marks each. 
 

1. Show that { } ( )1001 −>>>= + nts
s
ntL n

n ,,,! . 

2. Prove that   (i) { }     
ks

kktL 22 +
=sin  

                         (ii) { }     
ks

sktL 22 +
=cos if  0>s  

3. Prove that   (i) { }     
ks

kktL 22 −
=sinh  

                         (ii) { }     
ks

sktL 22 −
=cosh if  ks >  

4. State and prove sufficient condition for existence of Laplace Transform. 

5. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

>
≤<

=
10

10
t,

t,e
tF

t

 

6. Show that  (i) ( ) 2ttF = is of exponential order 3. 

                        (ii) ( ) 3tetF =  is not of exponential order. 

7. Find ( ){ }tFL , where ( )
⎩
⎨
⎧

>
≤≤

=
51

502
t,

tt,
tF  

8. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

>
<<

=
53

50
t,

t,e
tF

t

 



9. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

>
<<

=
45

40
t,

tt,
tF  

10. State and prove linearity property for Laplace Transform. 

11. Find Laplace Transform of following functions. Specify the value of s  for 

which the Laplace Transform exists. 

(i) ( )tt 252 cossin −   (ii) ( )tt 5353 sinhcosh −  

12. Evaluate (i) ( ){ }22 35 −teL    (ii) { }tL 24 2cos  

13. Evaluate (i) { }tL 42cosh    (ii) { }tL 32sinh  

14. Evaluate (i) ( ){ }tteL t 44432 cossin −    (ii) ( ){ }tteL t 2523 coshsinh −−    

15. Find (i) { }teL t 2sin−    (ii) ( ){ }21 tteL + . 

16. If ( ){ } ( )sftFL =   and 

                         ( ) ( )
⎩
⎨
⎧

<
>−

=
at,

at,atF
tG

0
 

                          prove that  ( ){ } ( )sfetGL as−=  

17. Find ( ){ }tFL  if ( )

⎪
⎪
⎩

⎪⎪
⎨

⎧

<

>⎟
⎠
⎞

⎜
⎝
⎛

=

3
20

3
2

3
2

πt,

πt,πt-
tF

cos
 

18. Find ( ){ }tFL  if ( ) ( )
⎩
⎨
⎧

<<
>

=
100
11 2

t,
t,t-tF  

19. If ( ){ }
( ) ( )112

1
2

2

−+
+−

=
ss

sstFL  find ( ){ }tFL 2 . 

20. Given that ⎟
⎠
⎞

⎜
⎝
⎛=

⎭
⎬
⎫

⎩
⎨
⎧

st
tL - 11tansin  find 

⎭
⎬
⎫

⎩
⎨
⎧

t
tL 4sin  



21. Find  ( ){ }tFL if  

(i)  ( ) tt eetF 332 −−=   (ii)  ( ) ( )22 1+= ttF  

22. Evaluate (i) { }teL t 2cos−    (ii) { }teL t 42 3 sin  

23. Evaluate (i) ( ){ }tetL 22+    (ii) { }teL t 24 cosh− . 

24. Find ( ){ }tFL  if (i) ( )

⎪
⎪
⎩

⎪⎪
⎨

⎧

<

>⎟
⎠
⎞

⎜
⎝
⎛

=

3
0

33
πt,

πt,πt-
tF

sin
 

                               (ii) ( )

⎪
⎪
⎩

⎪⎪
⎨

⎧

<

>⎟
⎠
⎞

⎜
⎝
⎛

=

3
20

3
2

3
2

πt,

πt,πt-
tF

sin
 

25. By change of scale property find  

(i) { }tL 5cos    (ii) { }tL 3sinh          

26. Given that ⎟
⎠
⎞

⎜
⎝
⎛=

⎭
⎬
⎫

⎩
⎨
⎧

st
tL - 11tansin  find 

⎭
⎬
⎫

⎩
⎨
⎧

t
atL sin  

27. If ( ){ } ( )sftFL = , then  prove that ( ){ } ( ) ( )0FssftFL −=′ , by assuming 

required conditions. Hence show that { } 2

1
s

tL = . 

28. If  ( ){ } ( )sftFL = , then prove that ( ){ } ( ) ( ) ( )002 FsFsfstFL ′−−=′′ , by 

assuming required conditions. Hence show that { } 22 ks
kktL
+

=sin . 

29. Given ( )
⎩
⎨
⎧

>
≤≤

=
11

102
t,

tt,
tF  

(i) Find ( ){ }tFL  (ii) Find ( ){ }tFL ′   (iii) Does the result 



( ){ } ( ) ( )0FssftFL −=′  hold? Explain. 

30. If  ( ){ } ( )sftFL = , then prove that ( ) ( )sf
s

duuFL
t 1

0

=
⎭
⎬
⎫

⎩
⎨
⎧
∫ . Hence evaluate 

⎭
⎬
⎫

⎩
⎨
⎧
∫
t

uduL
0

2sin . 

31. Verify directly that ( ) { }t
t

u ettL
s

dueuuL −− +−=
⎭
⎬
⎫

⎩
⎨
⎧

+−∫ 2

0

2 1 . 

32. If ( ){ } ( )sftFL = , then prove that 

( ){ } ( ) ( ) ( ) ( )sfsf
ds
dtFtL nn

n

n
nn 11 −=−= . 

33. Find (i) { }ktt L sin   (ii) { }kttL cos2         

34. Find (i) ( ){ }tttL 2223 cossin −  (ii) { }tetL 22  

35. Find (i) { }ttL 3cosh  (ii) { }ttL 2sinh  

36. Show that 
50
3

0

3 =∫
∞

− tdtte t sin  

37. If ( ){ } ( )sftFL = , then prove that ( ) ( )∫
∞

=
⎭
⎬
⎫

⎩
⎨
⎧

s

duuf
t
tFL , provided 

( )
t
tF

t 0→
lim  exists hence show that ⎟

⎠
⎞

⎜
⎝
⎛=

⎭
⎬
⎫

⎩
⎨
⎧

st
tL - 11tansin  

38. Show that 
20

πdt
t

t
=∫

∞ sin  

39. Show that ⎟
⎠
⎞

⎜
⎝
⎛

+
+

=
⎭
⎬
⎫

⎩
⎨
⎧ − −−

as
bs

t
eeL

btat

log  



40. Show that ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+
+

=
⎭
⎬
⎫

⎩
⎨
⎧ −

22

22

2
1

as
bs

t
btatL logcoscos  

41. Show that 2
0

63

log=
−

∫
∞ −−

dt
t

ee tt

 

42. Evaluate dt
t

tt
∫
∞ −

0

46 coscos  

43. If ( ){ } ( )sftFL = , then prove that 

( ){ } ( ) ( ) ( ) ( )00023 FFsFssfstFL ′′−′−−=′′′  by assuming required 

conditions. 

44. If ( )
⎩
⎨
⎧

>
≤<

=
10

102

t,
t,t

tF  

(i) Find ( ){ }tFL ′′  (ii) Does the result 

( ){ } ( ){ } ( ) ( )002 FsFtFLstFL ′−−=′′  hold in this case? Explain. 

45. Find (i) { }ttL 3cosh  (ii) { }ttL 2sinh  

46. Show that ⎟
⎠
⎞

⎜
⎝
⎛ +=

⎭
⎬
⎫

⎩
⎨
⎧ −
∫

−

ss
du

u
eL

t u 1111

0

log  

47. Given that ( ){ }
20

1
1

s
tJL

+
= , show that  ( )

125
34

0
0

3 =∫
∞

− dttJte t  

48. Find 
⎭
⎬
⎫

⎩
⎨
⎧

t
teL

t 34 sin  

49. Find 
⎭
⎬
⎫

⎩
⎨
⎧ −

t
atL cos1  

50. Find 
⎭
⎬
⎫

⎩
⎨
⎧
∫ −
t

t tdtteL
0

3 4sin  



UNITII 
INVERSE LAPLACE TRANSFORMS 

 
I. Objective, Short answer questions of 2 marks each. 
 

1. State Lerch’s theorem for uniqueness of inverse Laplace Transform. 

2. If 1c and 2c  are any two constants, ( )sf1  and ( )sf2 are Laplace transforms 

of ( )tF1 and ( )tF2  respectively then prove that  

           ( ) ( ){ } ( ){ } ( ){ }sfLcsfLcsfcsfcL 2
1

21
1

12211
1 −−− +=+  

3. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−

4
31

s
L . 

4. Find 
⎭
⎬
⎫

⎩
⎨
⎧−

5
1 1

s
L . 

5. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−
−

52
11

s
L . 

6. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−
−−

9
52

2
1

s
sL . 

7. Find 
⎭
⎬
⎫

⎩
⎨
⎧−

2
7

11

s
L . 

8. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−
−

s
L

34
121 . 

9. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−

16
8

2
1

s
sL . 

10. Find 
⎭
⎬
⎫

⎩
⎨
⎧ +−

3
4

11

s
sL . 

11. If ( ){ } ( )tFsfL =−1 , then prove that ( ){ } ( )tFeksfL kt=−−1 . 



12. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−

32
11

s
L . 

13. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−−
+−

32
73

2
1

ss
sL . 

14. If ( ){ } ( )tFsfL =−1 , and ( ) 00 =F  prove that ( ){ } ( )tFssfL ′=−1 . 

15. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−

12
1

s
sL . 

16. If ( ){ } tsfL sin=−1  then ( ){ } .....................sfL =−− 21  

17. If ( ){ } tesfL 21 =−  then ( ){ } .....................sfL =−− 51  

18. If ( ){ } tsfL sin=−1  then ( ){ } .....................ssfL =−1  

19. If ( ){ } tsfL tan=−1  then ( ){ } .....................sfsL =− 21  

II. Multiple choice questions of 1 mark each. Choose correct answer. 
 

1. 
⎭
⎬
⎫

⎩
⎨
⎧−

s
L 11 is ………. 

(a)  t    (b) 
t
1     (c) 1   (d) 

2
1  

2. 
⎭
⎬
⎫

⎩
⎨
⎧−

2
1 1

s
L is ………. 

(a)  2t    (b) 
!2

2t     (c) t    (d) 1 

3. 
⎭
⎬
⎫

⎩
⎨
⎧

−
−

ks
L 11 is ………. 

(a)  k    (b) kte     (c) ktsin    (d) t  

4. .........is........
5

11

⎭
⎬
⎫

⎩
⎨
⎧

−
−

s
L  



tt 5(d)e(c)e(b)5
5
1(a)

 

5. .........is........1
22

1

⎭
⎬
⎫

⎩
⎨
⎧

+
−

ks
L  

 kt
k

kt
k

kt kt cossinsincos (d)(c)(b)(a) 2  

6. .........is........22
1

⎭
⎬
⎫

⎩
⎨
⎧

+
−

ks
sL  

te
k

kt
k

kt kt k(d)(c)(b)(a) sincoscos  

7.   .........is........1
22

1

⎭
⎬
⎫

⎩
⎨
⎧

−
−

ks
L  

k
kt

k
ktkt kt sinsinhsinhcosh (d)(c)(b)(a)  

8.   .........is........22
1

⎭
⎬
⎫

⎩
⎨
⎧

−
−

ks
sL  

k
ktkt

k
 kt kt sinhsinhcoshcosh (d)(c)(b)(a)

 

                 9.  .........is........1
1

1

⎭
⎬
⎫

⎩
⎨
⎧

+
−

ns
L  

( ) ( ) 1
(d)(c)

n
(b)

1n
(a)

nn1nn

+⎡⎡+

+

n
t

n
ttt

!!
 

10. .........is........1
2

5
1

⎭
⎬
⎫

⎩
⎨
⎧−

s
L  

2
5

2
3

2
3

2
5

2
7

2
3

2
5

2
3

(d)(c)(b)(a)
⎡⎡⎡⎡
tttt  

 



 
III. Questions of 3 marks each. 

1.  Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−

2

1 1
s

sL . 

2. Find ( )⎭
⎬
⎫

⎩
⎨
⎧

+
+−

1
121

ss
sL . 

3. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−−

254
83

2
1

s
sL . 

4. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−
+−

169
105

2
1

s
sL  

5. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+−
−−

84
143

2
1

ss
sL  

6. Find 
⎭
⎬
⎫

⎩
⎨
⎧

+−
+−

3212
208

2
1

ss
sL  

7. If ( ){ } ( )tFsfL =−1 , then prove that ( ){ } ( ) ( )
⎩
⎨
⎧

<
>−

==−−

k,t
k,tktF

tGsfeL ks

0
1  

8.  Find 
( ) ⎭

⎬
⎫

⎩
⎨
⎧

−
−

2

3
1

4s
eL

s

 

9.   Find ( )
⎭
⎬
⎫

⎩
⎨
⎧

++
+ −

−

1
1

2
1

ss
esL

sπ

 

10. If ( ){ } ( )tFsfL =−1 , and ( ) 00 =F  prove that ( ){ } ⎟
⎠
⎞

⎜
⎝
⎛′=−

k
tF

k
ksfL 11  

11.  Find 
⎭
⎬
⎫

⎩
⎨
⎧

+−
−

204
1

2

1

ss
L  

12.  Find 
( )⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+

−
−

1
1

s
eL

s

 



13.  Find 
⎭
⎬
⎫

⎩
⎨
⎧

++

−
−

232

2
1

ss
seL

s

. 

14.  If
( )

tt
s

sL sin
2
1

1 2
1 =

⎭
⎬
⎫

⎩
⎨
⎧

+
− , find  

( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

22

1

116
32

s
L  

15.  If ( ){ } ( )tFsfL =−1 , then  prove that ( ){ } ( ) ( ) K,,,n,tFtsfL nnn 32111 =−=− . 

16.   Find 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

222

1

as
sL . 

17.  Find 
( ) ⎭

⎬
⎫

⎩
⎨
⎧

−
−

3
1 1

as
L given that   ate

as
L =

⎭
⎬
⎫

⎩
⎨
⎧

−
− 11  

18. Find 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

−
−

222

1

as
sL given that   

a
at

as
L sinh

=
⎭
⎬
⎫

⎩
⎨
⎧

−
−

22
1 1  

19. Find 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

++

+−
22

1

22
1

ss
sL . 

20.Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
+−

1
21

s
sL log . 

21.Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ +−

2
1 11

s
L log  

22.Find 
⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
−

3
1 1

as
L  

23.Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
+−

2
31

s
sL log  

24.  If ( ){ } ( )tFsfL =−1 , then  prove that ( ) ( )
t
tFduufL =

⎭
⎬
⎫

⎩
⎨
⎧
∫
∞

−

0

1  



25. Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
−∫

∞
− du

uu
L

s 1
111 . 

26. If ( ){ } ( )tFsfL =−1 , then  prove that ( ) ( )duuF
s
sfL

t

∫=⎭⎬
⎫

⎩
⎨
⎧−

0

1 . 

27. prove that ( ) ( )∫ ∫=
⎭
⎬
⎫

⎩
⎨
⎧−

t u

dudvvF
s

sfL
0 0

2
1  

28.Find ( )⎭⎬
⎫

⎩
⎨
⎧

+
−

1
1
23

1

ss
L  

29.Find ( )⎭
⎬
⎫

⎩
⎨
⎧

+
−

1
1

3
1

ss
L  

30.Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
+−

2
311

s
s

s
L log . 

31.Find ( )⎭⎬
⎫

⎩
⎨
⎧

+
−

1
1
24

1

ss
L . 

32.If ( ){ } ( )tFsfL =−1 , then  prove that ( ){ } ( ) ( )tFtFtsfsL −′−=′−1  

33.If ( ){ } ( )tFsfL =−1 , then  prove that ( ){ } ( ) ( )ttFtFtsfsL 221 +′=′′−  

 

IV. Examples of 2 marks each  

1.Find ( )⎭
⎬
⎫

⎩
⎨
⎧

+
+−

1
121

ss
sL . 

2.Find ( )⎭⎬
⎫

⎩
⎨
⎧

++
+−

168
124

2
1

ss
sL . 

3.Find 
⎭
⎬
⎫

⎩
⎨
⎧

−
−

s
L

34
121  



4.Find ( )⎭⎬
⎫

⎩
⎨
⎧

+
−

16
8

2
1

s
sL . 

5.Find ( )⎭⎬
⎫

⎩
⎨
⎧

−−
+−

32
73

2
1

ss
sL . 

6.Find ( )⎭⎬
⎫

⎩
⎨
⎧ −

−
2

2
1

s
eL

s

. 

7.Find ( )⎭⎬
⎫

⎩
⎨
⎧

+

−
−

4
8

2

3
1

s
eL

s

. 

8.Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛

+
+−

2
31

s
sL log . 

9.Find 
⎭
⎬
⎫

⎩
⎨
⎧

+
−

12
1

s
sL by using the theorem . If ( ){ } ( ) ( ) 001 ==− F,tFsfL  

then ( ){ } ( )tFssfL ′=−1  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



UNIT III 
CONVOLUTION THEOREM 

 
I. Objective type short questions of 2 marks each. 
 
1. State convolution theorem. 

2. Prove that FGGF ∗=∗ P. 

3. Prove that ( ) ( ) HGFHGF ∗∗=∗∗ . 

4. Prove that ( ) HFGFHGF ∗+∗=+∗ . 

5. Using convolution theorem find ( )( )⎭
⎬
⎫

⎩
⎨
⎧

−+
−

13
11

ss
L . 

6. Show that ( ) ( ) ( )∫∫ ∫ −=
tt v

duuFutdudvuF
00 0

.  

7. show that ( ) KL ,,,,
!

321
1

1111
1

=
−

=∗∗∗∗
−

n
n
t n

 

8. If ( ) 202 <<= tttF ,  and ( ) ( )tFtF =+ 2 , find ( ){ }tFL . 

9. Find ( ){ }tFL  where ( )
⎩
⎨
⎧

<<
<<

=
210
10

t
tt

tF
,
,

and ( ) ( ) 02 >=+ ttFtF , . 

10. Find ( )( )⎭
⎬
⎫

⎩
⎨
⎧

−+
−

21
11

ss
L . 

11. Find 
⎭
⎬
⎫

⎩
⎨
⎧

−−
+−

32
73

2
1

ss
sL . 

12. Find 
( ) ( )⎭

⎬
⎫

⎩
⎨
⎧

−+
−

22
1
2

1

ss
L  using convolution theorem. 

II. Multiple choice questions of 1 mark each. 
 
1. If ( ) ( )tFtF =+ 2   then ( )tF is periodic with period -------- 



( ) ( ) ( ) ( )122 dcba ππ  

2. If ( )tF is periodic function shown graphically as follows. 

 

Then period of ( )tF  is ----- 

( ) ( ) ( ) ( )4321 dcba  

3. =∗GF  -------- 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )∫∫∫∫
∞∞

−−
0000

dutGuFdduutGuFcdutGuFbduutGuFa
tt

 

4. =∗∗ 111  -------- 

( ) ( ) ( ) ( )
!! 232

2
32 tdtctbta  

III. Questions of 4 marks each. 

1. Let ( )tF  have period 0>T  so that ( ) ( )tFTtF =+ . Prove that 

( ){ }
( )
sT

T
st

e

dttFe
tFL −

−

−
=
∫

1
0  

2. Graph the function ( )
⎩
⎨
⎧

<<
<<

=
ππ
π

20
0
t

tt
tF

,
,sin

 and find ( ){ }tFL  

3. Let ( )
⎩
⎨
⎧

<<
<<

=
426
203

t
tt

tF
,
,

 where ( )tF is periodic with period 4. 

(i) Graph ( )tF  

   0   1 2  3 4 

1 



(ii) Find ( ){ }tFL  

4. Find ( ){ }tFL  where ( )tF  is periodic function shown graphically as below. 

 

5. Find ( ){ }tFL  if ( )
⎩
⎨
⎧

<<−
<<

=
πππ

π
2

0
tt

tt
tF

,
,

 and ( ) ( )π2+= tFtF  

6. Find ( ){ }tFL  if ( )tF is periodic function shown graphically as below. 

 

  

 

7. State and prove convolution theorem. 

8. Using convolution theorem evaluate 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

222

1

as
sL . 

9. Using convolution theorem evaluate 
( ) ⎭

⎬
⎫

⎩
⎨
⎧

+
−

22
1

1
1

ss
L . 

10. Using convolution theorem verify that ( ) ttduutu
t

sincossin
2
1

0

=−∫  

   0   1 2  3 4 

1 

0 

1 

-1 

1 2 3 4 
t 



11. Using convolution theorem evaluate ( )( )⎭⎬
⎫

⎩
⎨
⎧

++
−

11
1

2
1

ss
L . 

12. Using convolution theorem evaluate 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

22

2
1

4s
sL . 

13. Using convolution theorem evaluate 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

32

1

1
1

s
L . 

14. Using convolution theorem evaluate 
( ) ⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+
−

32

1

4s
sL . 

15. Using convolution theorem evaluate 
⎭
⎬
⎫

⎩
⎨
⎧

−
−−

ss
sL 3

1 12 . 

16. Find ( )( )( )⎭
⎬
⎫

⎩
⎨
⎧

−−+
−−

321
42 2

1

sss
sL . 

17.  Find 
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

276
1

2
1

ss
sL . 

18. Find 
( )( ) ⎭

⎬
⎫

⎩
⎨
⎧

−+
−−−

2

2
1

11
1115

ss
ssL . 

19. Find 
( )( ) ⎭

⎬
⎫

⎩
⎨
⎧

−+
−−−

3

2
1

21
11155

ss
ssL . 

20. Find ( )( )⎭⎬
⎫

⎩
⎨
⎧

++
−−

94
1227

2
1

ss
sL . 

21. Find ( )( )⎭⎬
⎫

⎩
⎨
⎧

+−
+−

11
13
2

1

ss
sL . 

22. Find ( )( )⎭⎬
⎫

⎩
⎨
⎧

+++
−−

223
1

2
1

sss
sL . 



23. Find ( )⎭⎬
⎫

⎩
⎨
⎧

−−
+−

6
163

2
1

ss
sL . 

24. Find ( )( )( )⎭
⎬
⎫

⎩
⎨
⎧

+−−
+−

321
121

sss
sL . 

25. Find 
( ) ( )⎭

⎬
⎫

⎩
⎨
⎧

+−
−

21
1
2

1

ss
L . 

26. Find 
( ) ⎭

⎬
⎫

⎩
⎨
⎧

+
−

3

2
1

2s
sL . 

27. Find ( )( )( )⎭⎬
⎫

⎩
⎨
⎧

++−+
−−

5232
3
2

3
1

ssss
sL . 

28. Find ( )( )⎭⎬
⎫

⎩
⎨
⎧

+++−
−

2222 22
1

ssss
sL . 

 

 
 

UNIT IV 
APPLICATIONS TO DIFFERENTIAL EQUATIONS 

 
I. Objective type short questions of 2 marks each. 

 
1. Define Heavisides unit step function ( )atU − . 

2. Prove that ( ){ }
s

eatUL
as−

=−  where ( )atU −  is Heavisides unit step. 

3. Define Dirac-delta function ( )at −δ . 

4. Prove that ( ){ } aseatL −=−δ . 

5. Find ( ){ }22 −ttL δsin . 

6. Find ( ){ }3−ttL δ . 



7. Find ( ){ }32 −ttL δcos . 

8. Find ( ){ }22 −tUtL . 

9. Find ( ){ }42 −ttL δ . 

10. Find ( ){ }23 −ttL δ . 

11. Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −

4
2 πδ ttL sin . 

12. Find 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −

4
2 πδ ttL cos . 

II. Multiple choice questions of 1 mark each. 

5. If ( )atU −  is Heavisides unit step function then ( ){ }atUL −  is -------- 

( ) ( ) ( ) ( ) as
asasas

e
sde

s
csebea

−
−−− 1  

6. ( ){ }4−tUL  is -------- 

( ) ( ) ( ) ( ) ss
ss

e
sd

se
csebea 44

44 1
−

−−  

7. ( ){ }2−tUL  is -------- 

( ) ( ) ( ) ( ) s
ss

s

e
sdsecseb

s
ea 2

22
2

−
−

−

 

8. ( ) ( ){ }22 −− tUtFL  is -------- 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) s
ss

s

esf
desfcesfb

sf
ea 2

22
2 1

−
−

−

 

9. ( ){ }2−tL δ  is -------- 

( ) ( ) ( ) ( ) as
asasas

e
sdsecebea −

−−−  



10. ( ){ }5−tL δ  is -------- 

( ) ( ) ( ) ( ) ss
s

e
sd

e
cebea s

55
5 15  

11. ( ){ }tL δ  is -------- 

( ) ( ) ( ) ( )
3
221

2
1 dcba  

12. ( ) ( ){ }4−ttFL δ  is -------- 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )2
424

4

4
44

F
ed

e
FceFbeFa

s

s
ss

−

−
−−  

III. Questions of 6 marks each. 

1. (a) Explain the method of solving the linear differential equation  

( )tFBY
dt
dYA

dt
Yd

=++2

2

 

subject to ( ) ( ) βα =′= 00 YY , by using Laplace transform. 

      (b) Solve the differential equation teYYY 2444 −=+′+′′  subject to condition 

( ) ( ) 4010 −=′−= YY ,  by using Laplace transform. 

2. (a) Explain the method of solving the linear differential equation  

( )tFBY
dt
dYA

dt
Yd

=++2

2

 where BA,  are constants 

subject to initial or boundary conditions ( ) ( ) βαβα ,,, =′= 00 YY are given 

constants. 

      (b) Solve the differential equation tYY =+′′  subject to condition 

( ) ( ) 2010 −=′= YY ,  by using Laplace transform. 

3. (a) Explain the method of solving the linear differential equation  



( )tFBY
dt
dYA

dt
Yd

=++2

2

 where BA,  are constants 

subject to initial or boundary conditions ( ) ( ) βαβα ,,, =′= 00 YY are given 

constants. 

          (b) Solve the differential equation 022 =+′−′′ YYY  subject to condition 

( ) ( ) 100 =′=YY  by using Laplace transform 

4. Solve the differential equation tYY 29 cos=+′′  if ( ) 1
2

10 −=⎟
⎠
⎞

⎜
⎝
⎛=
πYY , . 

5. Solve the differential equation tYY cos2=′−′′′  if ( ) ( ) ( ) 102030 =′′=′= YYY ,, . 

6. Solve the differential equation ( ) 0113 >=+ tYD ,  if 02 === YDDYY when 

0=t . 

7. (a) Solve ( )tFYkY =+′′ 2 , subject to ( ) ( ) 2010 −=′= YY , . 

(b) Find the general solution of ( )tFYaY =−′′ 2 . 

8. (a) Explain the method of solving the linear differential equation  

( ) ( ) 0
0

21 >=++ ∫ ttFdttYaYa
dt
dY t

,  

          (b) Solve the differential equation ( ) ( ) 700094 =′==+′′ YYtYY ,,  subject to 

condition ( ) ( ) 100 =′=YY  by using Laplace transform 

9. Solve the differential equations 

     (a) ( ) ( ) ( ) tettYtYtY −+=+′−′′ 12423 , subject to ( ) ( ) 1060 −=′= YY , . 

(b) ( ) ( ) ( ) 212554 ttYtYtY =+′−′′ , subject to ( ) ( ) 000 =′=YY .. 

10. Solve the differential equations 

     (a) ( ) ( ) ttYtY cos8=+′′ , subject to ( ) ( ) 1010 −=′= YY , . 



(b) ( ) ( ) tetYtY =−′′′ , subject to ( ) ( ) ( ) 0000 =′′=′= YYY . 

11. Solve the differential equations 

     (a) ( ) ( ) ttYtY 189 =+′′ , subject to ( ) 0
2

00 =⎟
⎠
⎞

⎜
⎝
⎛′=
πYY , . 

(b) ( ) ( ) ( ) ( )tFtYtYtY =+′−′′ 34 , subject to ( ) ( ) 0010 =′= YY , . 

12. Solve the differential equations 

     (a) ( ) ( ) ( ) 201022022 =′−==−− YYtYDD ,,sin . 

(b) ( ) ( ) ( ) 1130122 −=−==++ YYtYDD ,, . 

13. Solve ( ) tteYDDD −=+−− 8123  if ( ) ( ) ( ) 10000 =′=′′= YYY ,  

14. Solve ( ) tdttYY
dt
dY t

=++ ∫
0

23 , subject to ( ) 00 =Y . 

15. Solve ( ) ( ) ( ) 1025
0

=−+′ ∫
t

duuYuttY cos , if ( ) 20 =Y . 

16. Solve the following equation for ( )tY  with the condition ( ) 00 =Y  

( ) ( )∫ −+=′
t

uduutYttY
0

cossin . 

17. Solve ( ) ( ) ( ) 0
0

=−+′ ∫
t

duutuXtX cos , if ( ) 10 =X . 

18. Find (a) ( ){ }24 −tUtL   (b) ( ){ }42 −tUtL . 

19. ( )
⎩
⎨
⎧

>
<<

=
14

102

tt
tt

tF
,
,

 

 Find ( ){ }tFL by expressing it in terms of Heavisides unit step function. 

20. (a) Prove that ( ) ( ){ } ( ) aseaFattFL −=−δ  



(b) Find ( ) ( ){ }24 3 −−− ttttUL δ  

21. Find (a) ( ) ( ){ }44 23 −−− tttUtL δ  

             (b) ( ) ( ){ }44 2 −+− ttttUL δ  

IV. Examples of 2 marks each. 

1. Solve the differential equation ,02

2

=+ Y
dt

Yd  subject to conditions 

( ) 010
0

=⎟
⎠
⎞

⎜
⎝
⎛=

=tdt
dYY ,  by using Laplace transform. 

2. Solve 022 =+′−′′ YYY subject to ( ) ( ) 100 =′= YY . 

3. Evaluate ( )∫
∞

− −
0

4 2 dtte tδ . 

4. Find ( ) ( ){ }24321 32 −+−+ tUtttL  

5. Find ( ) ( ){ }121 32 −+−+ tUtttL . 

6. Find ( ){ }4−ttUL . 

7. Find ( ){ }42 −tUtL . 


