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FIFTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2023

Mathematics

MAT 5B 08—DIFFERENTIAL EQUATIONS

(2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Section A

Answer all the twelve questions.

Each question carries 1 mark.

1. Solve the initial value problem ( ) 05, 0 .dy dt y y y= − + =

2. Verify that ty e=   is a solution of the differential equation 0.y y′′ − =

3. Find the order of the differential equation 7 5 0.y y y′′ ′+ + =

4. Show that ( ) ( )2 3 2 2 0x y y′+ + − =  is an exact equation.

5. Find the Wronskian of the functions ( ) ( )1 2cos , sin .y t t y t t= =

6. Write the characteristic equation of the differential equation 0.y y y′′ ′+ + =

7. Transform the equation 0.125 0u u u′′ ′+ + =  in to a system of first order equations.

8. ( )2Find 1 .t +L

9. Define the Heaviside function.

10.
1

2
Find .

4

s

s

−  
  + 

L

11. Find the fundamental period of the function ( ) sin 3 .f x x=

12. Show that ( ) 2 cos 4f x x x=  is an even function.

(12 × 1 = 12 marks)

418545

418545

1105

1105

1105
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Section B

Answer any ten out of fourteen questions.

Each question carries 4 marks.

13. Find the temperature ( ),u x t  at any time in a metal rod 50 cm long, insulated on the sides, which

initially has a uniform temperature of 20° throughout and whose ends are maintained at 0° for all

time 0.t ≥

14. Show that the wave equation 2
xx tta u u=   can be reduced to the form 0uζη =  by the change of

variables , .x at x atζ = − η = +

15. Determine the co-efficients in the Fourier Series of ( ) ( )
, 2 0

where
, 0 2

x x
f x f x

x x

− − ≤ <
= 

≤ <
 and

( ) ( )4 .f x f x+ =

16. Using Convolution Integral, find the inverse transform of ( )
( )2 2 2

H .
s

s
s s a

=
+

17. Define the unit impulse function δ and show that ( )( ) 1.tδ =L

18. Consider the function ( )

2, 0 4,

5, 4 7,

1, 7 9,

1, 9.

t

t
f t

t

t

≤ <
 ≤ <= 
− ≤ <
 ≥

Express ( )f t  in terms of ( ).cu t

19. Prove the following : ( ) ( ) ( )1 2
If , ,......, ,

n
x x x  are solutions of ( )t′ =x P x  on the interval ,tα < < β

then in this interval 
( ) ( ) ( )1 2

W , ,......,
n 

  
x x x  either is identically zero or else never vanishes.

20. Given that ( ) 1
1y t t−=  is a solution of  22 3 0, 0,t y ty y t′′ ′+ − = >   find a fundamental set of solutions.

21. Find a general solution of the initial value problem ( ) ( )9.25 0, 0 2, 0 8.y y y y y′′ ′ ′+ + = = =

418545

418545

1105

1105

1105
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22. State The Existence and Uniqueness Theorem.

23. Solve the differential equation ( ) ( )2cos 2 sin 1 0.y yy x xe x x e y′+ + + − =

24. Solve the initial value problem ( )2, 0 1y y y′ = =  and determine the interval in which the solution

exists.

25. Show that the equation 

2

21

x
y

y
′′ =

−
 is separable, and then find an equation for its integral curves.

26. Solve ( )sin .
dy

x y
dx

= +

(10 × 4 = 40 marks)

Section C

Answer any six out of nine questions.

Each question carries 7 marks each.

27. (a) ( )1Let =y y t   is a solution of ( ) ( )20 and lety p t y y y t′ + = =  be a solution of

( ) ( ).y p t y g t′ + =  Show that ( ) ( ) ( )1 2y t y t y t= +  is also a solution of ( ) ( ).y p t y g t′ + =

(b) Find the value of b for which he given equation ( ) ( )2 2 2 0xy bx y dx x y x dy+ + + =  is exact.

28. Find an integrating factor for the equation ( ) ( )2 23 0xy y x xy y′+ + + =  and hence solve it.

29. Find a particular solution of 23 4 3 2 sin .ty y y e t′′ ′− − = +

30. Suppose that a mass of weighing 10 lb stretched in a spring 2 in. If the mass is displaced an

additional 2 in. and is then set in motion with an initial upward velocity of 1 ft/s, determine the

position of the mass at an later time. Also determine the period , amplitude and phase of the potion.

31. If the function f defined by ( ) ( )
sin , 0 4,

.
sin cos 4 , 4

t t
f t

t t t

≤ < π=  + − π ≥ π

( )Find .tL

418545

418545

1105

1105

1105
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32. (a) Show that if c is a positive constant, then ( ) ( )1
F , .ct s a s ca

c
= >L

(b) Show that if a and b are constants with ( )1 1
0, then F .bt a t

a as b e f
a a

− −   > + =     
L

33. State and prove The Convolution Integral theorem for Laplace Transform.

34. Find a Fourier sine series for ( )
, 0 2

.
, 2

x x
f x

x x

< < π
= 

π − π < < π

35. Show that 
L

L

0,
sin sin .

L,L L

m nm x n x
dx

m n−

≠π π    =     =    
∫

(6 × 7 = 42 marks)

Section D

Answer any two questions.

Each question carries 13 marks each.

36. (a) Consider a vibrating string of length L = 30 that satisfy the wave equation

4 , 0 30, 0.xx ttu u x t= < < >  Assume that the ends of the string are fixed and that the string is

set in motion with no initial velocity from the initial position

( ) ( ) ( )
10, 0 10,

, 0
30 20, 10 30.

x x
u x f x

x x

≤ ≤= =  − < ≤

Find the displacement ( ),u x t  of the string and describe its motion through one period.

(b) Find the Fourier series for the function ( )
, 0

2 , 2

x x
f x

x x

< < π
= 

π − π < < π
 and hence show that

2

2 2

1 1
1 ...

8 3 5

π
= + + +

418545

418545

1105

1105

1105
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37. (a) Using Laplace transform, find the solution of the initial value problem

( ) ( )sin 2 , 0 2, 0 1.y y t y y′′ ′+ = = =

(b) Find the inverse Laplace Transform of ( )2

1
.

2 2s s s+ +

38. (a) State and Prove Abel’s Theorem.

(b) Using the Method of Variation of Parameters, solve 4 3 .y y csct′′ + =

(2 × 13 = 26 marks)

418545

418545

1105

1105

1105
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FIFTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2022

Mathematics

MAT 5B 08—DIFFERENTIAL EQUATIONS

(2017—2018 Admissions)

Time : Three Hours Maximum : 120 Marks

Section A

Answer all the twelve questions.

Each question carries 1 mark.

1. Fill in the blanks : The function ( ) ( ){ }for which 1 isf t f t =L ————————.

2. What can you say about the product of two odd functions ? Prove your assertion.

3. Write down the Euler formulas for computing the coefficients of a periodic function ( )f t  of period

2L.

4. Write down the differential equation whose solution is 2 2
1 2 .t ty c e c e−= +

5. Define the Wronskian of the functions ( ) ( )1 2and .y t y t

6. Find inverse Laplace transform of 
( )2 2

.
2

s

s

−

+

7. What is the integrating factor of ( )2 sin ?
dy

x x y x
dx

− + =

8. Find the order of the p.d.e. 

7 2 2
1 2 7 2 3

2 2
7.

u u u
x y x y

x y x

−∂ ∂ ∂  − + = ∂  ∂ ∂

9. Find the fundamental solutions of 2 7 .y y t′′ − =

255712

255712

1105

1105

1105
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10. Write one dimensional wave equation ?

11. What is inverse Laplace transform of 1 2 ?t −

12. Solve the system : , 2.
dy dx

x
dt dt

= =

(12 ×  1 = 12 marks)

Section B

Answer any ten out of fourteen questions.

Each question carries 4 marks.

13. Applying method of separation of variables, solve the BVP : 2
y y

t x

∂ ∂
=

∂ ∂
  with boundary conditions

( ) ( ), 1 , 0 0.y x y x= =

14. Write down the fundamental solutions of 1y y′′ − =  and find their Wronskians.

15. Convert 2 3 0y y y′′ ′+ + =  into a system of first order equations.

16. Find the inverse Laplace transform of ( ) ( )( )log 1 2s s− − .

17. Calculate the Laplace transform of Dirac’s impulse function.

18. Solve the Cauchy’s differential equation 2 0.t x tx x′′ ′− − =

19. State the existence and uniqueness theorem for first order differential equations with the

assumptions involved therein.

20. Calculate ( ) [ ]2for 2 , 1, 1na f x x x= ∈ −  in its Fourier series expansion.

21. Show that the Laplace transform is linear.

22. Solve : ( )tan 1 .
dy

x y
dx

= + +

23. Solve : 0y y′ − =  using Laplace transform.

255712

255712

1105

1105

1105
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24. Solve the system : 2 , 2 .
dy dx

x y x y
dt dt

= − = −

25. State Abel’s theorem.

26. Find the second order p.d.e.  for which ( ) ( )y f x ct g x ct= + + −  is a solution.

(10 × 4 = 40 marks)

Section C

Answer any six out of nine questions.

Each question carries 7 marks.

27. Express the function ( )
sin , if 0 < 2

cos , if 2

0, elsewhere

t t t

f t t t

≤ π


= π ≤ < π



 in terms of  combination of unit step functions

and hence find its Laplace transform.

28. Evaluate the Laplace inverse transforms of ( )
( )

1

2
2

1
4 cot and .

5 6

s a

s s

−−
− +

29. Find the solution by the checking the exactness of ( ) ( )2 2 23 2 2 6 0.y xy dx xy x y dy− + + − + =

30. State the conditions for the existence of Laplace transform of a function ( )f t  and prove the same.

31. A ball with mass 0.15 kg is thrown upward with initial velocity 20 m/s from the roof of a building

30 m high. Neglect air resistance, (a) Find the maximum height above the ground that the ball

reaches, (b) Assuming that the ball misses the building on the way down, find the time that it hits

the ground.

32. Find the Fourier cosine series for the function ( ) [ ], 0, .f t t t= π − π ∈ π

33. Find the solution of the heat conduction problem :

( ) ( ) ( ) ( ) ( )25 , 0 1, 0 ; 0, 0, 1, 0, 0 ; , 0 sin 2 sin 5 , 0 1.xx tu u x t u t u t t u x x x x= < < > = = > = π − π ≤ ≤

255712

255712

1105

1105

1105
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34. State and prove convolution theorem for Laplace transforms.

35. Evaluate (i)
2

1 1

2

se

s

−
−  −
  
 

L  ;  and  (ii)  ( )2 cos 2 sin .tt t te t−L

(6 × 7 = 42 marks)

Section D

Answer any two out of three questions.

Each question carries 13 marks.

36. (a) Apply method of variation of parameters to solve : sec .y y t′′ + =

(b) Solve ( ) ( )3 1 3 1 0.x y dx x y dy+ + + + + =

37. (a) Find the two half range Fourier series of the function: ( ) [ ]sin , 0,f t t t= ∈ π and draw the

graphs of the corresponding periodic extensions.

(b) Find an expression for 
( )f t

t

 
  
 
L  in terms of ( )( )f tL  and prove the same.

38. (a) Derive the d’Alemberts solution of one dimensional wave equation.

(b) Find the solution of the p.d.e.  

2

2
2.

u

x

∂
=

∂

(2 × 13 = 26 marks)

255712

255712

1105

1105

1105
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FIFTH SEMESTER B.A./B.Sc. DEGREE EXAMINATION, NOVEMBER 2021

(CUCBCSS–UG)

Mathematics

MAT 5B 08—DIFFERENTIAL EQUATIONS

Time : Three Hours Maximum : 120 Marks

Part A

Answer all questions.

Each question carries 1 mark.

1. Prove that the product of two odd functions is an even function.

2. Prove 1L {1}.−

3. Write down the differential equation whose solution is 5 2
1 2 .t ty c e c e−= +

4. Evaluate 
cos , sinW .t te eµ λ µ λ 

 

5. Compute { }2L .tt eλ

6. Find the integrating factor of ( 2) ( 1) 3 .
dy

x x y x
dx

− + + =

7. Solve the system 0, 0.
dy dx

x y
dt dt

− = − =

8. Find the fundamental solutions of 1 225 .y y t−′′ + =

9. Find the value of bn in the Fourier sine series expansion of 2π-periodic function

( ) , [ , ].f x x x= − ∈ −π π

10. Write one dimensional heat equation with all the assumptions involved.

11. What do you mean by an exact differential equation ? Give an example.

12. Find the complementary function corresponding to 2 2 .y y y t′′ ′− + =

(12 × 1 = 12 marks)

Part B

Answer any ten questions.

Each question carries 4 marks.

13. Convert 2 0y y′′ ′+ =  into a system of first order equations.

16638

16638

1105

1105

1105
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14. Find the Fourier cosine series for the 2π-periodic function ( ) , [ , ].f x x x= − ∈ −π π

15. Find the integrating factor for (2 3 ) (2 3 ) 0.x y dx x y dy+ + − =

16. Find the inverse Laplace transform of ( )log ( ) /( ) .s a s b− −

17. Define unit step function and find its Laplace transform.

18. Solve : 2 2 3 0.t x tx x′′ ′− − =

19. Write the existence and uniqueness theorem for first order differential equations with the

assumptions involved therein.

20. Show that the inverse Laplace transform is linear.

21. State Abel’s theorem.

22. Solve : 
2(3 2 1) .

dy
x y

dx
= + +

23. Evaluate { }L cos 2 .tte t�

24. Find the second order p.d.e. for which ( ) ( )y x at x at= φ + + ψ −  is a solution.

25. Solve the system : , .
dy dx

x y x y
dt dt

= − = +

26. Solve : 2 0y y′ − =  using Laplace transform.

(10 × 4 = 40 marks)

Part C

Answer any six questions.

Each question carries 7 marks.

27. Express the function 

sin , if 0 2

( ) cos , if 2

0, elsewhere

t t t

f t t t

≤ < π
= π ≤ < π


 in terms of combination of unit step

functions and hence find its Laplace transform.

28. Evaluate the Laplace inverse transforms of 

( )
1

2
2

1
4 cot ( / ) and .

5 6

s a

s s

−−
− +

29. Find the solution by the checking the exactness of ( ) ( )2 2 23 2 2 6 0.y xy dx xy x y dy− + + − + =

30. State the conditions for the existence of Laplace transform of a function f (t) and prove the

same.

16638

16638

1105

1105

1105
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31. A ball with mass 0.15 kg. is thrown upward with initial velocity 20 m/s from the roof of a

building 30 m. high. Neglect air resistance (a) Find the maximum height above the ground

that the ball reaches ; (b) Assuming that the ball misses the building on the way down, find

the time that it hits the ground.

32. Find the Fourier cosine series for the function [ ]( ) , 0, .f t t t= π − π ∈ π

33. Find the solution of the heat conduction problem :

25 ,0 1, 0; (0, ) 0, (1, ) 0, 0; ( ,0) sin (2 ) sin (5 ), 0 1.xx tu u x t u t u t t u x x x x= < < > = = > = π − π ≤ ≤

34. State and prove Convolution theorem for Laplace transforms.

35. Evaluate (i) 
1 1

L
se

s

−
−  −
  
 

and (ii) get a formula for ( )L ( )f t  where f (t) is a periodic function

of period T.

(6 × 7 = 42 marks)

Part D

Answer any two questions.

Each question carries 13 marks.

36. (a) Use method of separation of variables and solve the one-dimensional heat equation

completely. State the assumptions involved therein explicity.

(b) Find the solution of the p.d.e. 

2

2 .
u

x
y x

∂
=

∂ ∂

37. (a) Solve the following differential equation in two ways, one of them must be using Laplace

transform. 4 , (0) 1, (1) 0.y y t y y′′ − = = =

(b) Find the Fourier series of 2( ) , [ 2, 2]f x x x= ∈ −  treating it as a periodic function of

period 4.

38. (a) Apply method of variation of parameters to solve : sec .y y t′′ − =

(b) Solve (2 3) ( 3 2) 0.x y dx x y dy+ + + − + =

(2 × 13 = 26 marks)

16638

16638

1105

1105

1105
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FIFTH SEMESTER B.Sc.

MAT

Time: Three Hours

(Pages:4)

I

DEGREE. EXAIIIINATION,
(CUCBCSS:UG) . ,

Mathematics

5B O8-DIFFERENTIAL EQUATIONS

Seetion A

Answer all questions.
Each question caties 7 rnarh.

7.

1. Fill in the blanks : The solution of y' =2y,y(0) = t is y(r) = 
'' , .

' 2. Write the wave equation and the conditions assumed for its D'Alemberts solution.

3. Find the general solution of y" -2y = Q. .

4. lFind the Laplace transform of cosh (2 at).

5. Write the Euler formulas for computing the Fourier coefficients in the Fourier series expansion of
a periodic functionf(r) of period2L.

6. Define an exact differential equation. Is (2r + y)dy -(*- y)d* =o exa_ct ? why ?,

l-

Solve the system , * =2y,4 = -2x.-" ---'-- - dt -' dt

Define Dirac's delta function and write its Laplace transform.

Give an example of a non.linear differential equition in the dependent variable y and the
' independent variable I ofsecond order.

10. Show that u(x,y)=f 1"-ay)+g(x+ay)is a solution of the partial differential equation

o2u , OZu

Aa," ey"

Show that product of two odd functions is an even fiunction.

Compute the Wronskian of the functions e\t and e-Bt .

Maximum: 120 Marks

(12 x 1= 12 marks)

8.

9.

11.

L2.

Turn over
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27.

- ' Sectlon C

Answs at least five qu,estipns.
Each questinn carries I marks.

l All questiins can be attended.
Ouerall'Ceilin4 45,

Determine whether the equation is exact oi not and henee frnd its solution :

:

(e*' -z*y +z)as *(af *' +B)dy = o.

Find an integrating factor for the equation (S*y * y.2)*(*2 + *y)y' =0 and solve it.

Find'the'general solutiot of y''-2y + y =Zrrls(Zt) -t2;

Ffurd the Fourier cosine series expansion of f (t) =l t l+ te [0,2r].

28.

29.

30.

, ': 31. Find (a) t(Zte a - tz cos(2t)) auct (U)C-r 
[$]: l ',i. 1 ,,:i::i. irlt::ir,. ,ri,ri,,- ;. , 

:,t : -. ,

32. Sttt the conditions for the existence of Laplace transform of a function /(r) and prove that it is so.

33. Find the solution of the heat conduction problem : , '

.Loouo=u1',aIf IL, t>o;u(a,t)=o, u(lot1=g,r>0;u(40)=sin(2nr)-sin(snt);oSrS1.

34.'(a) Show that W(e0tco,sat,eutsinof)= oezv and(b) write the differential equation of second

grder for which elt cosat and nFt sing.l form a fundamental set of solutions

35. A ball with mass 0.15 kg is thrown upward with initial velocity 2O mlsfrom the roof of a building
30 m. high. Negleet air resistance :

(a) Find the maximum herght above the groun{ that the ball reaches. :,, ;

(b) Assuming that the ball misses the building on the way down, find the time that it hits the

(5x9=45maiks)

T\rrir orrer

giound.
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FIFTH SEMESTER B.AJB.Se. DEGREFi EXAMINATION, 2019

(CUCBCSS_UG)

Mathematics

MAT 5B O8-DIFFERENflAL EQUATIONS

fime : lfrree Hours Maxinrum : Lh}I\{arks

Section A

Each question carrics L mark.

1

2. 'Thc 
integrating faetor fot the linear diffcrential equation y' -:J = 0 is

t
' '+L':';":&il 

\iltrit€ the order of the differential equation :

. -*i :'i\_E#i - - '

o. ' '.'.r':.:.'.* ,r(#f .{**2vz =s. ,

6. Are the functions ,nr and l en'

4.

(2q, *J, - tan i * (*' - x tan? y * 
"".2 )'.* 

2) I' = 0 is exact.

Solve 1" + J, - 0.

linearly independent ?

Find the Laplace Transform of eot cos br.

If f (xlis an even function, the co-efficient of sines

cvaluated b;, the integral

lrJiiirill.:!; !*:i:"i ii

in the Fourier series expansion of / (r) is

7.

8.

9.

Turn over'



10.

',r ,

t:

()
2

. 
',,:;{r.-'a\::' i;;::;' -' I ff \

What is the tundamental period d'cos|."J

'

lf f (x) = x + k is an odd function, the value of& muSt be

What is the heatconductionequdtion ?

15. Find the value of b for which the following equation is exact :

16. Write the conditi.ons for the existenee of the Laplace transfoim of a function.

18. Find the gcneral solution of y' + !X/ + gy =Q. .

19. Find the Laplace transform o{ f (t) - e@!,t >O.

20. E'ind the Laplace trlsform of f (t) = 6,e-2t -:B sin4r, , > 0. . 
,

1
21.. Find the inverse Laplace transform of the function E4";

D 70323.

11.

t2.

(1rZxl=tr2marks)

Answer arryt tea out of fuufteen qu,estibns.
' Eoch question cdrries,4 marh,s.

.::
18. Showthat u (*,y)=cosrmhy isasolutionof thepartialdifferentialeqtration uo'+rro=0.

'

l4.Findthesolutionoft,heinitialvaIuepmblemyl=1t.zr)f,y(0)=!......'
1

i
I
!

-{
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22. Show that sum of two even functions is even.

23. Assuming the required equations, prove that L [f' 14] = sr [f (t)J * f (o)'

24. FindL(ee ms3Dr).

s+@
25. Find the inverse Laplaee transform of the functiontn ffi'

'l
(-n -zt<*<olf (")=la 

o< *.n |.
(10x4=40marks)

Section C
.. '' I,ri:, rr..,r ...::....

-..",r..:;",:,, .:r.:i:.: AAstDer ony six otrt of nine qaeslials,

Each qu.estio'tt carries T marhs' . - ?'

d'Y *z+nY+Yz '" 
': :

27 . Shols that tUe aitrerentiql equation #= T homogeneous and hence solve.

Zg. Find an integrating factor for the equation (S*y * f) + (*2 * *y) y' = 0 and ihen soh'e the equation.

Zg. Tlansform the equation u.' + 2tt' + 2u =0 into a system of first order equation.

30.StateandproveA}e|sTheorem.::ii.:

Y' - 3Y' + 2Y = 4e2t ,! (0) = - 3, Y'(O) = 5'

32. State and prove the colvolution theorenr for Laplace transform.

. l-e-2rgg. Find the inverse transform or F (s) ?.

Turn ovcr
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34. 81r*d ttre SoluHoaof thelnitial value problem:

D 708ffi

, :!'l!:iJ--. '

..:.'i'. irt-'.. .:

i'i

ss.

zyt +1 + $y=6(x*6}lyifel =$,,yt @)f 0.

$olve:ueing the method of xi ,of variables :

..t]:

(6x7=42mrks)
B*./

'"ii.

,: t. 
,. ir' ..: ,t:l;: 

: ,

(a) Sketeh fre gaph of the functionf and state Whether the functbn is
". 

: ' *

88":

o"'.lf{IIs!.,, 1(c) Deducethat: 7=t *F*F* = E}=rfr.

Dq1ir1g,the,wave equ6tion by,stating the assurnptious invo'l,rred and find it's ffi&nbert s iolution.

(25('18 + 2:6 marks)

.'.'... ..,1
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rII'rH SEMESTE|_B.sc.

Time: Three Hours

(Pages: $)

' Reg.

DEGREE EXAMINATION, NO
(CUCBCSS_UG)

MAT 58 O8-DIFFERENTIAL EQUATIONS

Maximum: 120 Marks

Section A

Answer all the twelve questigns.
Each questinncarries L nwrh.

I T /+\-l. U \o) 1

2. Show thaty = e+ is a solution of the differential equation fr=, =0.

p, Write the 2-dimensional wave equation.

4. Show that the equation ldx -.xdy is exact.
,,

5. Find the order of the differential eqtiation :
i !'! *zy =cos,t.
dJco

t* #-#!.5v=0.7. Write ttre characteristic equation of the differerrtial equa

8 Ft"dr,["+F]

d,2xFind the general solution of the differential equation #.16r = 0.

When we say that a functibn is odd ?

Sorve,.,,ff+ !2 -a,

9.

10.

11.

-i

(12 x 1= 12 marks)

l-rl l-r 2l
L2. h L;l is an eigen vector of the *ut.'o L; il. ;".rrr, your answer.

Turn over



{6ro.

Snswer any ter- out of fourteen questions.
Each questbn carrics 4 marks.

s,ri.ro , 
dzl' 

-6 4Y + 6y = g.ov.e' or2 dt

r-l
Find rll-Ll.

fs'z(s'z++).1

Find the interval in which the initial value problem ,yl +2y = atz ry(t)= 2 has a unique solution.

17. Solve , (l.ot, +2x ev)+(sinr+r2rv -1)y1= 0.

2

$ection B

Given that Y1 and Yz are solutions of the homogeneous;equation

that2,yr+ 3y, is also a solution of y"+p(t) y'+q(t)y =0.

Show that W(eM coslr/, eM sinpr) = wztd ;

D50602

L4.

15.

16.

18.

19.

20.

2L.

22.

23.

firra 
" 

particular.solution nf j'i-sy'i ay =g"il . 
: j 

.:'

,et nbel" +r" irrteger ; show that t(r") :#i, " 
> 0. 

.

,rP-ulr,;,.t$'$p$r&1

Find the Fourier sine series for the function f (t) =1, 0 < f S n.

Wfrat is "Linearization" ? Give an example.

24. Find the value of b for which the equatio " 
(*f *t* t)dx +(r + i*zly = 0' is exact arid thei solve -

using that value of b.
...1

25. Find a differential equation w,frose general solution is y = crezt + 
"2e-2t 

.

26. Find the rnveqse transform of H(s) = qfu by cgnvolution integral.

-3

(10x4=40marks)
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Section C

Answer any six out of nine questions.

i Each question carries 7 marhs.

I 27 . Find dhe general siilution of y""+ y"'-,\y"- y'*6y = 0. AIso find the solution that satisfies the
.lI[l

initial conditions y(0) = f, y"(0) = 0, y"(0) = -2, and /"'(0) = -1.

28. Given that y1 = et , lz = tet , lg = e-t ate solutions of the homogeneous equation corresponding to

. y"'- y" - y'* , = g(f), determine a particular solution in terms of an integral.

29. Using the method of undetermined coefficients, solve : y"+4y = Bsin2r.

30. Find the fundamental set of solutions for the differential equation y"-y=0 using the initial
Point fo = 0.

:

31. State and prove "Abel's theorem'.

g2. State and prove "The Convolution Integral Theorem.

33. using Laplace transfo.rms, solve the initial value problem #.#-rr=sinf given that

y(0)=y'(O)=0.

*-o-t _n-2t
84. Evaluate : lf at.

00

35. Suppose that a mass weighin g L0lb stretches a spring 2 in. If the mass is displaced .an additional
2 in. and is then set in motion with an initial upward velocity of 1 ff;/sec. Determine the position of
the mass at any later time. Also, determine the period, amplitude of the motion.

(6x7=4?marks)
Section D

Answer any two out of threequestionss.
Each questinn carrics LB marks.

36. Solve : y'll+4y= Scscf . i

37 . The motion of a spring-mass system is governed by the differential equation u"+ O.LZ1 u'+ u = 0,

wher,e u is measured in feet and / in seconds. If u(0) =2 arrd. u'(0) = 0, deterurine the position of
the mass at any time. Also find the quasi freQuency and the quasi period iime at which the mass
first passes through the equilibrium position. ,

38. Find the Fourier series to represent f(x)in[-n,rc],given f (x)=*+*2in-n <x<tr,; and

" (Z x 13 = 26 marks)

f (*) =n2 when * =!n. Also deduce that L+;.#. ...=+.
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Time: Thre6 Hours

(Pages:4)

r"rrfir SEMESTER B.sc. DBGREE ExAMrNATroN,
(CUCBCSS_UG)

- I\{AT 58 OH}IFFE'RENTI4! EQUATIONS

Section A'
Answ er. all twelve ga estians.' Each question.carriis l mark.

1, 
"(r-')=

Maximum: l20Marks

2.

3.

4.

show that y = sin f is a solution of the differeatial equation # -,/ = 0.

Write.the 2-dimensional wave equation.

5. Find the order of the differential equation (#)'.(*)'+v=o

6. Write the characteristic equation of the differential equation # . ff + U = O.

7. Show that the equation ydx + xdy =0 is exact. r

. 8. When we say +.hat a fi.r,a'etion is perio{ic ?

- dzx9. Find the general solution of the differential equation !* +r = 0.. :diz

,r

ro. Find ril [f . t l.[s+o' s-@_l'

Turn over
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11.

L2.

Solve , ** x! =o.

Show that the firnction f (t) =t sin t is even.

Section B

Answer any teo, out.of fourteen qucstions.
Eoah qwstion carries 4 morhs.

sorve , #*rff+W=o.

c i;r08

' (.Ulxl=12 marks)

13.

t4. Findr,[r*l4]

15.

16.

17.

18.

Find the Fourier coefficients coresponding to the friction f (tY =I;O <t <Ztc.

Findtheintervalinwhichtheinitialvalueproblemtyr +2y=4t2, y(1)=2 hasauniquesolution.

Show that qr (e2, cos3t, e2t sin}t\=2"et.

Find a partidular solution of yl - 4y' -4y =Zeht .

11,o<f,<1
lo,1= t.2.Find the Laplace transform of f (r) =1r',i=;.;

.t
[o,r>B !

Find the integrating factor of the equation (t- * f)*(*' +2y)y'=O.

Giventhat Y1 andY2 aresolutionsofthenon-homogeneousequation y'+ p(t)y' +q(r) y=g(t).
lsho* that their difference Yr - Y: is a solution of the corresponding homogeneous equation

y'+p(t)y'+q(r)y=0.

19.

20.

21.



F

.:

3\,,
22. Find the differential equation whose geneial solution.is y = clet + qe-zt + cse- t 

.

23: Find the inverse transform of p (s) = F6;; by convolution integral.

24. Solve the differential equation * * Ut= Bt and find the particular solution whose graph contains

the point (0, 1).

25. What is "Linearization" ? Give an example

26. Find the value of b for which the equatio n y2 d* *-bry d,y 
= 0 is exact and then solve using that

y' -.-e----

value of b.

(10 x4=4}marks)
Section C

Answer any six out of nine questians.
Dach questian carrics 7 marhs.

27 - Solve the initiarvalue problem , 4! =+##, , (o) = - t and determine the interval inwhich

solution emits.

28. Using the method of indetennined coefficients, solve i y, +gy =Zsin Br.

-, e-t sinf -
29. Evaluate I , at.

.oe

30. Using Laplace transforms, solve the initial value problem :

dzy _Zdy
dtz ' dt' - 3y = sinf given that y (0) = y'(0) = 0.

31. State and prove "Abel's Ttreorem'.

32. Find the solution of the initial value problem :

2y' +y' *2y =s (t - S), y(O) = 0, y'(0) = g.

c 80308
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33. Given that-Y (t) =;

solution.

c 30308.4
.:.: :'

is a solution of 2t y' + 3t y' .- y =o, t> 0. Find a second linearly indepbndent

(6x7=42marks)

(2 x 13 = 26 marks)

11 1, = 30 that satisires the wave equation 4ut, = ttttt O < I < 30'

that the ends of the string are fixed and that lhe string is set'in motion with no

initial velocity from the initiat position :

0<r<10

, 10<r<30

Find the displacement .u (r, t) of the string, and describe its motion through one period'

35. f indtfre Fourier serieq for f (r) = lrl in [* n"t]'

Section D

Answer any two out of three ques-ti'ons'

Eaeh qubstion earries tB mark*

solve I y' + 2y' + 5y = t2 sin 2t + (ot + 7) eos 2t'

Whenr lies behryeen Tr and nz is not an integer, prove that:

2. Isin* ZsinLx.3sin3* 
.l

sin mr =.; r* *"lr7' A:A - FG ..... I

2. -[:. iircosf, tncos2x. 
-]

cos.tnc ==srrr *"lr*+ _V-A:a

36. Solve : yr +4Y = 3 csct.

37.

38.

(i)

(ii)
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fime: Three Hours

(Pages:3) N

Reg.

SEMESTER B.Sc. DEGREE (SUPPLEMEI{IAR,Y
- EXAMTNATTON, NO\IEMBER 2016

(UG-CCSS)

Mathematiis

MM 58 O8-DIFFERENTIAL EQUATIONS

1. What is the order of y"3 +f6 +5y = tanf .

2. Is y' = y8 cos* seParable ?

Section A

Dach questibn carrins o weightage of Y*.

Maximum : 30 Weightage

(t2xYe=Sweightage)

3. Check for exactners (zrv2 +zu) d* + (zr2 i +zx)r, = o.

5. StateAbel'stheorem.

6. Find the Wronskian of yr'= 
"',,y2 

= "-' 
.

.:]

T. Find 
"t"-").

8. State Tlue or False :

Ttre Lapiace transform is a linear operator.

11. Whatlis the one-dimensional wave equation ?

L2. Is the following function even, odd or neither sec r.

lf g11 
"1. 

",,r a.; r {

Turn over



13.

,-4.

o2

Section B

Eaeh question carrics a weightage of t'

Veriff that J = /, oa solution of y"" +4y"' +8y =1'

State the existence and uniqueness theorem for First order initial value problem.

Veriff whether 'y3' is an integrating factor of I +\ ay = o 'yyo

16. Solve y" -5y' +6Y:e5t .

17 . Solve I""- 16Y = 6 -

18. Find L{coshat\.

19. Show that convolution is commutative'

20. Show that the sum of an even and odd function is odd'

21. Graph the tull tunction f (*) =0,-B <r < -[ f(r+6) = f("J

v
D 11548

(9x 1=gweightage)

15.

' Section C

Eanh question earri'es a weighto'ge of 2'

22. Find an integrating factor and solve , **(i-'i"y'l dy=o '\Y ')

23. Solve the initial value problem:

24.

25.

26.

solve the initial value problem z xl" +2y' + 6y = Ae-r crlsht,y(o) = t,y'(o) = g '..
'I

Solve Y -Y=cosh'+cosf :

Find r:l{+j}
["2 -aj
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(Pages:4)

FIFTH SEMESTER B.Sc. DEGREE.EXAMINATI
i (cucBcss-uc)

Mathematics

Time: Three Hours

FilI in the blanks :

1. The brachistochrone problem was first solved by 

-
2. Write the heat equation for a rod of finite length completely as a boundary value problem.

3. Find the general solution of y' - y =g.

\ 4. Find the Laplace transform of cosh(2 ot).

5. Write the formulas for computing the Fourier coefficients in the Fourier series expansion of a
periodic functionf(c) of period, 2L.

6. Define an exact differential equatioir. Is (* + y)dy - (" - y)d* = 0 exact ? why ?

MAT 58 O8_DIFFERENTIAL EQUATIONS

Section A
Answer all ttte twelve questions.

Each questibn carries I ma,rk.

Maximum: 120 Marks

Solve the system , #=r, *=*.
Define unit step function and write its Laplace transfonm.

Give an example of a non-linear differential equation in the dependent variable y and the

E, J,) = f (" - ay) + g(x+ ay) is a solution of the partial differential equation

Ozu , Ozu,

#="'ff.

Turn over
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18. (.. ru)*= e, y(o) = o.

ur&
11. show that sum and product of two even functions are even functions.

12. Comprrte the Wronskian of,tlre fuuctionse' qnd e-r. ., :. . ,.

(L2xL=12marks)
6^^^!^- IDSection B

Answer any ten out of foufteen qtrcstions.

Eaeh qucstion carrics 4 inorhs..

14. Use taplace transform to find the solution ,f #= t, y (0) = 1.

I
15. using convolution find the inverse Laplace transform of (s _ 216_11.\. / \ ,

16. Show th3t any separable equation IVt(r) +N.(y)y' =Ois also exact.'

' i i -.. l::" ;i'

L7. Sslve :' tzyt + ty' + y =g.

18. Use method of variation of parameters to solve z y' + 4y =3co6ec t.
:

19. Giventlrat y, (r)=f-l isasolutionof 2t2y =gU-t=0,t>0.Findafundamentalsetofsolutions.
:

iodic function, findor, the coefficiemt of ms(nr) in its Fourier

2L. pina *re values of o and D zuch that the equation (w +Wllff= br + oy iB exact and hense solve it.

22. .find the Laplaee traosforrr ofthe firnc,tion : :

| ?. tf o<x<7t
f (t)={ o, if r<x<?ac

I sin r, if x>Zn

r
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I

L

i

i
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I

i

I

I

i
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30. Fhd the Fogrier cosine series expansion ot f (*) = sin(El) when 0 < r < L.

31. Find :

(a) l(costr(or)cos(ot).

:rt[ , ]
.(b) 

,,. 
Ii",.Jrrrr.]

82. solvetheboundaryvalueproblemusinglaplacetransforrn i y, - y = l,wheh y(0)= o,r(%)--r.

+r: g :D 11164

23. State the conditions for the oonvergence of a Fourier series of a Zn periodic function.-- - att r--'

24. Transform the equation u' +0.5u.' +u.=0 into a systernrof first order differential gquations.

25. Show that Wronskian of the fundamental solutions of y, +/ = Ois actually non-zero.

26. Write the conditions for the existence of the Laplace transforn of a function.

" (10 x4=40 marks)

Sestion C

Answer any eix out of nine qucstiorc.
Eaah qwstion carrics 7 marks.

27. Solve:

28.

(a) 1iu +ny!fl=b+ y,y(o)=0.

(b) y - y' = 2,r7t,r(o) = 1.

Find an integmting factor for the equation (3, * f) + (x' + ry) y' = 0 and solve it.

Find the general soltrtion of y' - 2!' + y = Zw(Zt) - tr.29.

33. Stat€ and prcve Abel's theorem.

Tum over



4

34.. Prove the convolution theorem for Laplace transform.

Bb. (a)' Solve using the method of separation of variab t" rY*= o'*, r(r, o) = 1

(b) Sotve : yu + y'' + y=2t,
.-i..t

Section D

. Answer arry two out of three questions.
Each,questinn carrias LB inarks.

h6nD11

"(or)=-r

(6x7=42marks)

ln, 
ff -%.*./,

f(")=10, o %.*.3%,
t

37.

38.

assuming it is period 2rcanddeduce Mt %= E #

Findthe solutionoftheinitialvalueproblem y'--2y -1=0, y(0) =O,y'(0) =l intwgways;opeof
them must be using Laplace transfoms
Derive the wave equationby stating the assumptions involved and find its D'Alembert's solution.

.,:
(Z x Lg =26marks)
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\rroN, No{$ryrn

Core Course-Mathematics

MM 58 O8_DIFFERENTIAL EQUATIONS

Time: Ihree Hours Maximum : 30 Weightage

Part A

Answer all questions.

dx"y

2. Find an integrating factor of xd.y - yd,x =0?

3. Oo"s $ = e' basic a solution passing through (0,1 ) ?dt

4. Find the solution of y' - 4y' + 4y =Q.

5. Find the differential equation whose solution is ./ = c1etu + qe-tu.

6. Are r and, #linearly independent

7. What is the Laplace Transform of sinh ot ?

8. State the shifting properly of Laplace Transforms.

L Define step function,

10. Give the wave equation.

11. Is the function f (x)= *2 
"o"n* 

.u.n.

L2. lf f(x) is an odd function, the'coefficient of cosines,in the Fourier series expansion <if

f(r) is

(L2xYt=Sweightage)

Part B

Answer dl questians.

18. Solve *(t+ f)a*+ y(r * x2)dy =0.

L4. Show that p(r) = r is an integrating factor ot (x2 - 2r + zy')fu + 2x1t dy = Q.

Tunn over



15. State the existence and uniqueness theorem for solution of a first order differential equation.

16. y" + 8yn +16y - 0 - Solve this.

17. Solve y' - y' - 6y = 2Oe-2'

18. Find L{e-?'eos3t}.

(

1e. FindL-lJ t =1.
[(s + e)' )

20. Find oo for the periodic tunction (of period ,*1, f @){-l' ;..;#
2L. Define the convolution integral and show that it is commutative.

D 90so8

(9x1='9weightage)
Part C

Answer ony fle questians.

zz. solve dY -x+ZY-3.- -- - dr 2x+y-3'
23. (i) Define linear and non-linearfirst ordeldifferential eqratioris *ith 

"*.irrpi".. .(ii) When is a differential equation said to be exact ? Derive a necessary and sufficient condition
for Mdr + Ndy = 0 io be exact.

Show that J -%x*c2xz is the general solution of rzy'-Zry'+Zy-O on any internal not
containing zero and find the particular solution for which y(1) 

= 
3 and r'(1) = g.

Find the general solution by the method of variation of parameters : y' - 2y' + ! =2x.

Using the method of Laplace Thansforms, solve y' *,By' + 2y = 4e2t , y(O) =- B, y,(0) = 5;

Using convolution properly, show that ,. ' I 
I 1 -r' 

{1;7i, - B) l= "" 
- "" '

.t

that u _srx+iny andz _sr*_iny arebothsolutions of uo*uw_0.,u"2= 
l0weightage)

24.

25.

26.

27.

28.
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'1

lI

l' .,, . .3

:ptirt I)
..t, : : ,.. Awuser:an!.two.,questbns.

29. Solve (r'* ZD+5)t=**sin2r.

IindtheForrnerseriesoff(r)=|r|.io..[-,,,tJanddeducet:...11rl.r.u rr 
"2_a 

?.........,.=_.. t*,,*P*"" 
8

. ,t' r . :

Solve by the method of separation of variabtes , $ =Z*+ z where u(x,g)=gs-hx.Axd

30.

31.

D 90908

t.

(2x4;Sweightage

l

l
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7.

8.

9.

10.

11.
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(Pages':3)
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FIFTH SEIIIESTER B.Sc. DEGREE EXAMINATION,
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Core Course-Mathematics

MM 5B O8-DIFFERENTIAL EQUATIONS

-rc-, -EFe!

I Maximum : 80.Weig1r1"Ut

,*'+.+^ _ +r_lr_. _

-

(L2x Yo = 3 weightage)

Turn over

.

Section A

, Answer al! questions.

Each questinn carri,es Y+ weightage.

4.

1. lVhat is the order of (1"'), * (y,'), + J = sin, ?

3. Test for exactness : (2x+ ay) dx +(2x -Zl) d.y = g .

*Qo.ty: y]-,y:0.
, . _- :.,i +,ir

State Abel's theorem.

fina tne Wronskian of y, = 
"2r, 

y2 - e-3, .

what i, L{"*r} ?

b,

6.

*; - '--.t*

-:'

i

state true or false : ihe Laplace transform is a.Iinear operator.

Find L{sin3t}.

What is the fundamental period of srn 7 t ?

What is the heat conduction equation ?

Is the function f (x)=rl x I even, odd or neither ?

/-*
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13.

14.

15.

16.

17.

18.

19.

20.

2L.

Sectim C

6*r3ee ffift8.

22. Find an intcgrating factor and solve :

Zfl- Solve th6 iEHsI v& prob&em :

(y+2) d* + y(x + 4) dy= 0 ; y(-3) = -1 .

24. Solve the idtial value prcMam:

y" - 2y'+ y = tet*4,y(o) = l,y'(o) = 1 .

25. Solve i"*y = sinrsin2r.

2$. I'ind

2

Section B

Answer qll questions.

Each qucstbn carries I weightage.

Verifrthaty=3f + t2isasolution of tyt+y=p.
State the existence and uniqueness theorem for first order ihitial value problems.

Verifr whether 'y' is"ar.integrating factor of yd* + Zx.d.y = Q.

Sotve 2!" .W' .* V'= %,*,

Sglvey" +a2y=Q.

rrnd t{sihh74.

Show that convolution is commutative.

Show that tbe sum of two even functions is even.

Graph the square wave firnction

27. Find t{tze"t}

/.
zB. Find the Fourier sine series or f (r) ={:'? i 

*'^t' f is of
-t 

[11< r < 2, Period,4'

(9x1=gwefuhtage)

. ,- .,-..'

(5x2 = l0weightage)
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''Seo$on D

, Each qdestion camies 4 weightqge

29. Solve by the method, of variation of parameters :

Y"+ y =tanf,o <t <!' -'-2'

t--
E-*.=r. 30. (i) Using convolutlon, find I;t I f I

17t'-41
(iil Us$I"Sace transforrns, solve !,,_!,_6y =g

Y(0)=1,y'(0)=-1.

31. Find tJre Fourier eeries expansion of :

('
f ol=l-*,-9<r<O, f (x++)=f(*)

L *,03x<2

.. #" t a 
1 i' 1

ftdwett", ?=r+f+f+...
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FIffiE SEMESTER B.Sc. DEGREE EXAIIIINATION,

(UHCSS)

Mathematics (Core Course)

MM 68 o8-DTFFERET{TIAL EQUATIONS

fime: Three Hours Maximum : S0,Weightage

Part A

Ansuter oJl twelve qucstions.

State f (r) = * ena x is even or odd.

sorve *.;=0.

Write the order of the differential equation 4*2(J^1* -9* n =o.tus ' -ldn'z ) dn' r

\jVrite the ns,eessary condition for the differential equation M(r, y) dr + N(r, y)dy =0to be exact.

Show that (A*, W) et (C,", ryq= Q is exact iff B = C.

o 
, solution or dl{ *'.i = o; -Verify that sin * is a 

dn,

Write the homogeneous equation of d2'!u 
* y = *.'fu2

Laplace transform of t is 

-.
tr.ind (F*G)r ifF(rl= i, cG) = 1.

L{"-*sinbt}=-

Show that (r2 +y)ax*(t'**\dy=0 is exact.

(l2xr/+=Sweightage)

)
1

I
l

I

I
I

I
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13,__

L4.

15.

16.

L7.

18.

19.

20.

21.

Define a homogeneous differential equation.

Find the integrating factor of (1+ rv) ydx + (L- rv)xdy = O.

Determine N (r, y) ,*iiiiiiif tfri equation (*t * *y,)-dr + N(*,y ) dy =0 is exact.

F.ld the tryldce iransform of cos of.

rind (F * G) rif r(4 =t,G(t)=et.

Determine whether sin 7* is periodic. rrso iina*'its fundamental period.

Find the Laplaee transform of Zeat +Bx-2t. 
'':

Find the Wronskian of sin r and cos r.

:, ,{': '.1 "

Atiswer any five qucstioa,s.from seuett,t" :;

(9x1=9weightagp)

22.

r

I

l-
sor"e jd .ri}.#;+?'ri 

*.l-*. itu+.:rgr*:. i*$rya

28. Solve the initial value problem # - U,**ZEy =0, y(0) = -& y,(0) - -1.

24. Tlansform the equation u,' +%t' +%t = 0 into a system of'first ord'et equation.

25. If{F(r)}= f(") then prove that L{e.tF(l} =/(" ._n), ,.j..,-.: .: , I

26. Find the inverse transform rt ;ffi

27. Using Convolution property, O116 1.'[ 1 1"[qm)1
28. Solve the boundary value problem y' +2y=e y(0) = 1, y(r)= 0.

(5x2=l0weightage)

l

L



1r=T_*rerll:

29. Fild the integq?li1sfactor and hence solvq
':. r, l-:..-

rzy a1- @8 + ya)dy = o.

I
Answ ei:q4! *wo questiew..,,.-

Ir,50725"

;tlr'i

(2x4=Sweightage)

l

r:

l
i,
I

i1

30.

81.

; '': '. ir::5-r

Solve by the method of undeterrnined coefficients

* -r*,-r, =ze4*.. . .,.d,ic- o,fr

Solve$,the method of variation of parameters

dzv++J=tantr.d{,

'-<.** *_---

*"..-, .,i.,..i::..q

{*-
**-_I'



Reg. No.-.

FIFTH SEMESTER B.Sc. DEGREE (SIJPPLEMENTARY)

(UG-CCSS)

MM 5B 08-DIFFERET{IrAL EQUA{rONS

Time : three Hours Maximum : B0 tweightage

Section A ,

Answer all questions.
Each question caruies Ya weightage

2. Is y' = ,'(t - f) separabte ? '

3. Checkforexactness, 3*2 -Zxy+Z+y'(Ayz -*2 +t)=0.

4. Solve : y'-9y =0.

5. State AM's theorem.

6. Find the'Wronskian of y1 =sos t,!z =iint.
7. Finil L ["-7'1.-'"* - r" t'
8. State True or False. The Laplace transform is a linear operator.

L What is L {sin 4r} ?

10. What is the fundamental period of cos 5f ?

11. What is the heat conduction equation ?

t2. Is the following function even, odd or neither : x3'- 4x.

(L2xy+=Bweightage)

r SectionB

Answer all questions.
Each question carries L weightage

13. Veriffthaty =3t+ 12isasolution of ty'-y=12.

L4. State the existence and uniqueness theorem for first order initial value problems.

15. Vg"ify whether y2 is an integrating factor of 4 +\ ay = O. ,

Yy'
16. Solve y' +4y'-l2y = s\t

L7. Solve y'-y = g.

Turn over



ir4

18. Find L {sinh ot}. ':
19. Show that convolution is commutative.

20. Show that the sum of hno odd functions is odd.

2L. Graph the sawtooth wave function.

Section C

4--^ --.^^t:-Answer anY five questians.' 
Each question carrics 2 weightage'

22. Find an integrating factor and solve i y' = e2' + y-L.

Solve the initial value problem : y' -2y'-'3y =8te2t ,y(0) = 1, y(0) = 0.

Solve !' +4y = sin2 f.
. --1f'gs I

F.ind L'{-a 
- 

t'
L8- -8-t'J

Find L {t sin ot}.

Find the Fouriercosine series of : :t,f=j.n ],+1.+i-.i ::

h.o<r<1
f(x) = 

to, , . r <z,f of Period 4'

Section D

Answer any two questians.

Each questinn carribs 4weightage

solve by the method of variation of parameters y' +4y =Scosec 2l' o <t <nlL'

c 80802

(9x1=gweigtrtage)

1

-,[ 1 I
Bo. (a) Usingconvolution, evaluate t't#Fi

(b) Use Laplace transforms to solve y' -2y' + y = 0, l0) = 0, y'(0) = 1.

31. Find the Fourier series expansion of

r/..\ [o,-L<r<o
. I\3c)=t 

",o<*<tr'lofPeriod2L'
n - 111

Hence deduce that i= t- S 
* 

E- i *.'.'

(6x2 = l0weightage)

(2x4=Sweightage)

,','\ ,

zg. Solvetheinitiatvalueproblem: (3r+e](r'++\a*-+\r2+5*+6)Or=0,r(1)=2'

?,4.

25.

26.

27.

28.


