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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 dy/dt =—y+5, y (0) = y,.
2. Verify that y =e¢’ is a solution of the differential equation y" -y =0.
3. Find the order of the differential equation y" +7y'+ 5y =0.
4. Show that (2x+3)+(2y-2)y =0 is an exact equation.

5. Find the Wronskian of the functions y; (£)=cost, y, (¢)=sin ¢

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

7. Transform the equation u" +0.125u' + u =0 in to a system of first order equations.
8. Find £(¢*+1).

9. Define the Heaviside function.

10, Find[,l[ > ]

s? +4
11. Find the fundamental period of the function f (x)=sin 3x.

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

(12 x 1 = 12 marks)
Turn over

418545
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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.

14. Show that the wave equation a2uxx =u, can be reduced to the form u;, = 0 by the change of
variables { =x —at,m=x + at.

-x, —2<x<0

x, 0<x<2 and

15. Determine the co-efficients in the Fourier Series of / (x)where f (x) :{

fx+4)=Ff(x).

16. Using Convolution Integral, find the inverse transform of H(s) = 3 (
s

17. Define the unit impulse function 8 and show that £ (6 (t)) =1.

2, 0<t<4,
b, 4<t<T,

-1, 7<t<9,
1, t>9.

18. Consider the function f (¢) =

Express f (¢) in terms of u, (t).

19. Prove the following : 1f x(!). x(2)

3 geseese Py

20. Given that t)=¢"! isasolution of 2t2y" + 3y’ — y=0,¢>0, find afundamental set of solutions.
)1 y y y ) )

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

418545



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
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State The Existence and Uniqueness Theorem.

Solve the differential equation (y COos X + 2x€y) + (sin x+x%e” — 1)3" =0.

Solve the initial value problem y' = y2, y (0)=1 and determine the interval in which the solution

exists.

x2

_—yz is separable, and then find an equation for its integral curves.

Show that the equation Y "= 1

Solve % =sin (x +y).

(10 x 4 = 40 marks)
Section C

Answer any six out of nine questions.

Each question carries 7T marks each.
(a) Lety=y;(t) 1is a solution of y +p(¢f)y=0andlety=y,(t) be a solution of

¥ +p(t)y=g(¢t). Show that y(¢)=2y; (¢) + v, (¢) is also a solution of y'+ p (t) y =g (¢).

(b) Find the value of b for which he given equation (xy2 + bx® y) dx + (x + y) x? dy =0 is exact.

Find an integrating factor for the equation (Sxy + yz) + (x2 +xy ) ¥'=0 and hence solve it.

Find a particular solution of y" — 3y’ — 4y =3¢% + 2sin t.

Suppose that a mass of weighing 10 1b 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 f¢/s, determine the
position of the mass at an later time. Also determine the period , amplitude and phase of the potion.

sin¢,0 <t < /4,

If the function f defined by f (t) = {sin o o . (t _ n/4) t>n/4’

Find L (¢). Turn over

418545



32.

33.

34.

35.

36.
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1
(a) Show that if ¢ is a positive constant, then £ (Ct) = F (S/ a), s> ca.

_ 1 t
(b) Show that if @ and b are constants with @ >0, then £ 'F [(GS + b)] ~ e btla f [gj

State and prove The Convolution Integral theorem for Laplace Transform.

x,0<x<m/2

Find a Fourier sine series for / (¥) n-x,m/2<x<nm

_[L sin | & |gin | 22 | dx = 0, m = n
ShOW that -L L L - L, m= n'
(6 x 7 =42 marks)
Section D

Answer any two questions.
Each question carries 13 marks each.
(a) Consider a vibrating string of length L. = 30 that satisfy the wave equation
4u,,. =u,,0<x<30,¢>0. 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

x/l(), 0<x<10,
u(x, O)Zf(x):{(m)_x)/z(), 10 <x < 30.

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

x,0<x<m

(b) Find the Fourier series for the function f (x) :{ and hence show that

2n—x, T<x <21

418545



37. (a)

(b)

38. (a)

(b)

418545
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Using Laplace transform, find the solution of the initial value problem

y'+y=sin2t,y(0)=2,y(0)=1.

1
Find the inverse Laplace Transform of ¢ (232 Ls4 2)'

State and Prove Abel’s Theorem.
Using the Method of Variation of Parameters, solve y" + 4y = 3csct.

(2 x 13 = 26 marks)
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FIFTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2022

Mathematics

MAT 5B 08—DIFFERENTIAL EQUATIONS

(2017—2018 Admissions)
: Three Hours
Section A

Answer all the twelve questions.

Each question carries 1 mark.

Maximum : 120 Marks

Fill in the blanks : The function f (¢) for which £ { f (t)} =1is

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

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

2L.

Write down the differential equation whose solution is y = clez

Define the Wronskian of the functions y; (¢)and y, (¢).

2(3—2)

Find inverse Laplace transform of o192

d, :
What is the integrating factor of * (x — 2)d—z +y=sinx?

) ou) ~1/2 70%u | 2 382u_7
Find the order of the p.d.e. ™ —X y $+x y 6x_2_ .

Find the fundamental solutions of y" — 2y = 7t.

255712

2t

+coe .

Turn over



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

255712
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Write one dimensional wave equation ?

What is inverse Laplace transform of ¢ ~%/2 9

dx_2

y
o —_—= x, —_—
Solve the system : " "

(12 x 1 =12 marks)
Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

D _og¥

Applying method of separation of variables, solve the BVP : ot o

with boundary conditions

y(x,1)=y(x,0)=0.
Write down the fundamental solutions of y" — 1=y and find their Wronskians.

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

Find the inverse Laplace transform of log ((s -1)/(s- 2)) )
Calculate the Laplace transform of Dirac’s impulse function.
Solve the Cauchy’s differential equation ¢#“x" — tx' — x = 0.

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

assumptions involved therein.
Calculate a, for f (x)=2x%x e [-1,1] in its Fourier series expansion.

Show that the Laplace transform is linear.
d,
Solve : d_ic} =tan (x+y+1).

Solve : y'— y =0 using Laplace transform.

255712



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
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d dx
Solve the system Y _ox -y, E—x-2y.

dt dt
State Abel’s theorem.
Find the second order p.d.e. for which y =/ (x +ct)+ g (x —ct) is a solution.

(10 x 4 = 40 marks)
Section C

Answer any six out of nine questions.

Each question carries T marks.

tsint, if 0<t<m/2
Express the function f (¢)=4cost, if n/2<t<n in terms of combination of unit step functions
0, elsewhere

and hence find its Laplace transform.

1

Evaluate the Laplace inverse transforms of 4 - cot™ (s/a) and 5
(32 — 55+ 6)

Find the solution by the checking the exactness of (33/2 —2xy + 2) dx + (ny —x%+ yz) dy=0.

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

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.

Find the Fourier cosine series for the function f (t)=n|¢-n|,¢<[0,x].

Find the solution of the heat conduction problem :

25U, =u;,0<x<1,¢>0 ; u(0,¢)=0,u(1,¢)=0, t>0 ; u(x,0)=sin(2mx)-sin (5mx),0<x <1.

Turn over
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34. State and prove convolution theorem for Laplace transforms.

35. Ewmmm(ﬂﬁ4(

36. (a)
(b)

37. (a)

(b)

38. (a)

(b)

255712

1_ e—2s

j ; and (ii) £ (t2 cos 2t — te! sin t).

(6 x 7 =42 marks)
Section D

Answer any two out of three questions.

Each question carries 13 marks.

Apply method of variation of parameters to solve : y" + y =sec ¢.
Solve (3x +y +1)dx +(x+3y+1)dy=0.

Find the two half range Fourier series of the function: f (¢)=|sin ¢

,t [0, t]and draw the
graphs of the corresponding periodic extensions.
f(t)

Find an expression for £ (

; J in terms of £(f (¢)) and prove the same.

Derive the d’Alemberts solution of one dimensional wave equation.

o%u

Find the solution of the p.d.e. 8_2 =2.
x

(2 x 13 = 26 marks)
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10.
11.

12.

13.

(CUCBCSS-UG)
Mathematics

MAT 5B 08—DIFFERENTIAL EQUATIONS

: Three Hours Maximum : 120 Marks

Part A

Answer all questions.
Each question carries 1 mark.

Prove that the product of two odd functions is an even function.
Prove 1,71{1}.

5 2t

Write down the differential equation whose solution is y=c,e” + c,e ™.

Evaluate W |:eucos }»t,eusmkt :|

Compute L {tZe}‘t}.
: : : dy
Find the integrating factor of (x —2) (x+1) . +3y =x.

d
Solve the system —jtl -x=0,—-y=0.

Find the fundamental solutions of y”+ 25y =¢ 2.

Find the value of b, in the Fourier sine series expansion of 2n-periodic function
f(x)=—x,x el-=, n].
Write one dimensional heat equation with all the assumptions involved.
What do you mean by an exact differential equation ? Give an example.
Find the complementary function corresponding to y"—2y'+2y=t¢t.
(12 x 1 = 12 marks)
Part B

Answer any ten questions.
Each question carries 4 marks.

Convert y”"+2y'=0 into a system of first order equations.
Turn over

16638



14.

15.

16.
17.
18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

16638

2 D 10233
Find the Fourier cosine series for the 2n-periodic function f(x)=-x,x e[-mx,xl.
Find the integrating factor for (2x +3y)dx +(2x -3y)dy =0.

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

Define unit step function and find its Laplace transform.

Solve : 425" _9¢x' —3x = 0.

Write the existence and uniqueness theorem for first order differential equations with the
assumptions involved therein.

Show that the inverse Laplace transform is linear.
State Abel’s theorem.

d
Solve : v (Bx +2y + 1.
dx

Evaluate L { te' cos 2t} )

Find the second order p.d.e. for which y =¢(x +at)+y(x —at) is a solution.

dy dx
Solve th t =X —Y,— =X+ Y.
olve the system : — y at y

Solve : y'—2y =0 using Laplace transform.
(10 x 4 = 40 marks)
Part C

Answer any six questions.
Each question carries T marks.

tsint, if0<t<mn/2
cost, if n/2<t<n

in terms of combination of unit step
0, elsewhere

Express the function @)=

functions and hence find its Laplace transform.

1

Evaluate the Laplace inverse transforms of 4 —cot }(s/a) and —
(32 —bs + 6)

Find the solution by the checking the exactness of (33’2 —2xy + Z)dx + (ny —x” + yz)dy =0.

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

16638



31.

32.
33.

34.

35.

36.

37.

38.

16638

3 D 10233

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.

Find the Fourier cosine series for the function f(¢)= n|t -7

,te[0,m].
Find the solution of the heat conduction problem :

25u,, =u,,0<x<1,t>0;u0,) =0, u(l,t) =0, > 0; u(x,0) = sin (2mx) —sin (bnx), 0 S x < 1.
State and prove Convolution theorem for Laplace transforms.

1-¢7°

Evaluate (i) Ll[ Jand (ii) get a formula for L(f(#)) where f (¢) is a periodic function

of period T.
(6 x 7 =42 marks)
PartD

Answer any two questions.
Each question carries 13 marks.

(a) Use method of separation of variables and solve the one-dimensional heat equation
completely. State the assumptions involved therein explicity.

o%u

ayox

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

(b) Find the solution of the p.d.e. 2x.

transform. 4y"—y=¢,y(0) =1, y(1)=0.

(b) Find the Fourier series of f(x)=x2,xe[-2,2] treating it as a periodic function of
period 4.

(a) Apply method of variation of parameters to solve : y” -y =sect.

(b) Solve 2x+y+3)dx+(x—-3y+2)dy=0.
(2 x 13 = 26 marks)

16638
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NMMBER{:zezo;
(CUCBCSS-UG)
Méthematics
MAT 5B 08—DIFFERENTIAL EQUATIONS
Time : Three Hours Maximum : 120 Marks
~ Section A '

Answer all questions.
Each question carries 1 mark.

1. Fillin the blanks : The solution of y' =2y,y(0)=1is y(t) = ———
Write the wave equation and the conditions assumed for its D’Alemberts s’olution.
Find the general solution of y"-2y=0. -

¥Find the Laplace transform of cosh (2 at).

Write the Euler formulas for computing the Fourier coefficients in the Fourier series expansidn of
a periodic function f (x) of period 2L.

BT B R

6. Define an exact differential equation. Is (2x+ y)dy = (x-y)dx =0 exact ? Why ?

' dx
: — =2y, ——=-2x.
7. Solve the system : ar y vdtv X

8. Define Dirac’s delta function and write its Laplace transform.

9. Give an example of a non-linear differential equatlon in the dependent variable y and the
-independent variable ¢ of second order.

10. Show that u(x,y) = f(x-ay)+g(x+ay)is a solution of the partial differential equation
o%u 2 o%u
o

11. Show that product of two odd functions is an even function.

12. Compute the Wronskian of the functions 3 and =3

(12 x 1 = 12 marks)

Turn over



13.

14.

15.
- 16.
17,
18~ Use method of variation of parameters to solve : y"'+4y = 3céct ;
19.
20.
21.

22.

23,

- 24.

25.

. 26. Find the longest interval in which the solutiohlof the initial value problem :

- Use Laplace transform to find the solution of 2 t,y(0)=1.

Bl i s . D 90233
Section B :
‘ Answer at least eight questions.
. Each question carries 6 marks.

All questions can be attended.
. Overall Ceiling-48.

| (x + e‘y/3)%v= 3,y(0) é 0

dt

. : ‘ ; 1
Using convolution find the inverse Laplace transform of (s n '2“_) (s _'1'_) *

Show that any separable equation M(x)+N(y)y'=0 is also exact.

Solve : t2y" +ty' +y=0.

: s T AT 'x:
Compute the Wronskian of vectors *  (£) = 1 and x*(¢) = 9|

- Find an integrating factor and solve it : y = &2 4 y-1.

Find the formula for computing ’(t") when 7 is an integer in terms of the gamma function.

Find the value of q,, the Fourier coefficient of cos nx in the Fourier expansion of
f(x)=Fkfor x e[ n,x]. '

State Abels theorem.

Solve : (3xy +y2 ) + (x2 + xy) ¥ =0.

Briefly describe about mathematical modelling by giving a phySical example. -

‘ (tz - 3t) Yty ~(t+ 3)y =0,(1)=2,5'(1) =1 is certain to exist.

(8 x 6 =48 marks)
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! Section C

Answer at least five questions.

Each question carries 9 marks.

All questions can be attended.
Overall Ceiling 45.

27. Determine whether the equation is exact or not and hence find its solution :
(3x2 —2xy + Z)dx + (6yzx2 + S)dy =0.
28. Find an integrating factor for the equation (3xy * yz) 4 (x2 + xy)y’ =0 and solve it.
29. Find the general solution of y"~2y +y = 2cos(2t) - ¢2.
30. Find the Fourier cosine series expansion of f(¢)=|t |+t e[0,x].

w
-

)

. Find (a) L(2te=* — 1% cos(2t)) and (b)E“l[ e

32. State the conditions for the existence of Laplace transform of a function f &) and prove that it is so.

-33. Find the solution of the heat conduction problem : . B 4

100wy, =u,0<x<1, £>0;u(0,t)=0, u(Lt)=0,¢>0;u(,0)=sin(2nx)-sin(5m%),0 <x <1.

34. (a) Show that W(éﬁt cosot,e? sin at) = 0e®® and (b) write the differential equation of second

order for which (P cosat and gBt sinoz form a fundamental set of solutions.

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

v

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.
(5 x 9 = 45 marks)

Turn over
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\

36. _ Find the temperature u (x, t) at ‘anéy time in & metal red:50'¢cin long, 1nsulated on the s1des, whlch
initially has a uniform temperature of" éﬂ’&thr ugl‘lbixt‘ and whose ends are mamtamed at O°C for
allt>0 ’ V e i ~

SAUBRE BT RIR wnh el T IBIGN

37, Fmd the solutlon of the initial value problem y" 2y 1 0 y(.) 0 y’(O) 1 in tWO ways one of

them must be usmg Laplace transforms

38. .Fmd the two half range expansmns of the functlon -

‘ iy o ,1f0<x<L/2

il 2k(i x),lf L/2<x<L 3 ‘_ - . ; i ¢ ‘ )

(1x15 = 15 marks)

2t g 2 83 K= e ) & a Beiad md By oo pey oneg
S R R T D N DS vy P odd bl S Rt ol B o v et g
P ag beneninnsd so s e REEESEE Ete




: {(CUCBCSS—UG)
Mathematics : ;
MAT 5B 08-—DIFFERENTIAL EQUATIONS

‘Time : Three Hours Maximum : 120 Marks
Section A | |

" Answer all twelve questions.
"Each question carries 1 mark.

1. The inverse Laplace transform of the function f (£)=1is

‘ 5 ; i . g ‘ ‘ ’ ’ 1 2 .
2. The integrating factor fot the linear differential equation ¥ - ;y =0is —

. Write the order of the differential equation :

L4 | ——=+2y*=0.
@t @) T
4. ‘Show that the differential equation :
(Cxy +y- tén ) +‘(:x:2 _x tan? y +sec? y + 2) y' =0 is exact.
| .
‘ ; 5. Solvey"+ y=0.

TR N ’
6. Are the functions er_l and = e linearly independent ?
- 7

Find the Laplace Transform of ¢* cos bt.
Define step function.

. 'If [ (x)is an even function, the co-cfficient of sines in the Fourier series expansion of f (%) is

evaluated by the integral

Turn over




e ! m
10. What is the fundamental period of €0S (?) '

11. If f (x) =x+ k is an odd function, the value of £ must be
12. What is the heat conduction equation ? -
(12 x 1 = 12 marks)
Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

13.

[2-]

Show that u (x, y) =cosx coshy is a solution of the partial differential equation Uy + uyy =0.

14. Find thg solution o:f the initial value px;oblem ¥'=(1-22)y%5(0)= % :
15. Find the value of b for which’ the following equgtion is exact :
(w? +ba? y)d“(”y)xz ély=0.
16. Write the conciitioné for the existence of the Laplace transfqrm of a fﬁnction.

17. ' Find the Wronskian on the functions x and xe®.

18. Find the general solution of y" +2y' + 5y =0. .
19. Find the Laplace transform of f)=e"t >0.
20. Find the Laplace transform of f (¢) = 5e~% - 3sindt, 1 >0.

1
21. Find the inverse Laplace transform of the function B At B




22.

23.

94,

25.

26.

217.

98.
29.
30.
31.

32.

33.

3 : o D 70323

Show that sum of two even functions is even.

~

Assuming the required equations, prove that L[f’ ®)]= sL [f (t)]‘— f (0)

Find L (e5t oos3ht).

s+a

Find the inverse Lapléce transform of the function 10 Py

Find g, for the periodic function :

r@-{;"

-n<x<0
O<x<m |
(10 x 4 = 40 marks)
Section c ‘
Answer any six out of nine questions.

Each question carries 7T marks.

Zixy+y: | et 2
=———=—"— homogeneous and hence solve.

Show that the differential equation ~ 5

Find an integrating factor for the equation (3xy + .‘)’2) ok (x2 + xy) ¥' = 0 and then solve the equation.

Transform the equation u” + 2u’ + 2u =0 into a system of first order equation.

State and prove Abel’s Theorem.

Using the method of Laplace transform, solve :

y" =3y + 2y =4e?,y(0)=-38,y (0)=5.

- State and prove the convolution theorem for Laplace transform.

e—2s

1-
Find the inverse transform of F (§)=——5—
; s

&

Turn over



9T Letf()=1-"if -1s 251 and f (x +2) = £ (x). Then :

4 | | D 70323
34. Find the solution of the initial value problem :
2y”-+y'-F2‘yf=8,(t—5)A;y(0)=0,y'(0);0. | . =
35. Solve using the method of separation of variabies -

o

ax F 02 %_’ u (x’ 0)= ls.u (O’ y) = - 1.

(6 x 7= 42 marks)
- Section D

Answer any two out of three questions;
Each question carries 13 marks.

" 36. (a) Solve by method of variation of parameters

e y"+y=‘tant,'0<t<g.

(b) Fmdthe general solution of &tzy' - 4ty' + By =0,1> 0. T emm—

(4

(a) Sketch the graph of the function f and state whether the functlon is even or odd

" (b) Find the Fourler series of f, L : i A
5 .: g : : 1'[2 1 1 i Vw 1
(e) Deducethat:?=1+§2“_"?+ ------- = Zn:l e

- 88, Derive the wave equation by 's,tatir'lg the assumptiohs involved and find it’s D’Alembert’s solution.

(2’ 13 = 26 marks)

gty
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER.2018
(CUCBCSS-UG) }
| - MAT 5B 08—DIFFERENTIAL EQUATIONS _
Time : Three Hours : - - , . - Maximum : 120 Maiké

Section A

Answer all the twelve questions.
Each question carries 1 mark.

L L=
. ‘ . . i
2. Show thaty = e is a solution of the differential equation ;l*-t-z—fy =0.
3. Write the 2-djmensioria1 wave equation.
4. Show that the equation ydx_""’“i_y is exact.

y© :

: . : t' d2 :
5. Find the order of the differential equation : 2y +2y =cos3t.

& Findv'W(t,t_.l)- 3 o

..2

d°y 4d '
7. Write the characteristic equatxon of the differential equatlon 4 tg y +5y=0.

dt

2 2

8. Find L‘l[ 1 ]
& S +a

9. Find the general solution of the differential equation &?x +16x = 0.

10. When we say that a function is odd ?
.d .
11 Sebe Sty -0
4 dx

T ‘ 1 .2
12. s [a} is an eigen vector of the matrix [2 —IJ' Justify your answer.
(12 x 1 = 12 marks)

Turn over




13.
14.

15.

16.

17.

18.

19.

90,

21.

22.

23.

24.

2b.

- 26.

Find the inverse transform of H(s)=

2 D B50602
Sectlon B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

d%y dy .
: 2y _ 29 9y=0.
Solv P> dt_: y
1
Find L'} ———|.
} sz(_sz+4)

Find the Fourier coefficients corresponding to the furiction f(t)=10< t<2m.

Find the interval in which the initial value problem ty! +2y = 442, ¥(1) = 2 has a unique solution.
(yeosss 26 )s{sinse 1)y =

Solve : ycosx+ 2x e’ |+|sinx+x%” 1)y =0.

Given that Y, and Y are solutlons of the homogeneous equatlon y ' p(t) y +q(t) y=0. Show
that 2y, + 3y, is also a solutlon of y"+p(t)y'+ q(t) y=0.

Show that W(e ~ cos 1i£, e sin ut) =pe?™

Find a particular.solution of y"_ 3y'_ 4y = 3e2t'f.

Let n be a +ve integer ; show that L(t@)-;ér‘?,s>0.

Find the Fourier sine series for the functioxi f(¥)=1, 0<t<m

What is “Linearization” ? Give an example.

Find the value of b for whlch the equation (xy + bx y )dx +(x+ y)x dy =0 is exact and then solve

usmg that value of b.

‘Find a differential equation whose general solution is y = clezt 4 cze‘Zt_

—2-,——;——7 by convolution integrel.
s (s +a ) : '

(10 x 4 = 40 marks)



217.

28.

29,

30.

31.
32.

33.

34.

35.

36.

37.

38.

3 | D 50602
Section C
Answer any six out of nine questions.

Each questzon carries T marks

IIII . ln

Flnd the general solution of y ~7y"-y'+6y=0. Also ﬁnd the solution that satisfies the

initial conditions y(O) 1,y (O) 0,y (0) =—2,and y (O) =-1

Given that Y= e, y, =tet, y3 = et are solutions of the homogeneous equation corresponding to

y oy —yry= g(t), determine a particular solution in terms of an integral.

Using the method of undeterrnined coefﬁcients solve : y"+4y =3sin2¢.

Find the fundamental set of solutlons for the differential equatlon y'-y=0 usmg the mltlal
point¢, =0. |

State and prove “Abel’s theorem”.

State and prove “The Convolution Integral Theorem.

' :  d?’y 2d : '
Using Laplace transforms, solve the initial value problem dtg +d—ty~3y =sint given that
¥(0)=y{0)=0.
T Dot _g2%
Evaluate : ,[ ” dt.
0

Suppose that a mass weighing 10 Ib stretches a spring 2 in. If the mass is displaced an additional -
21in. and is then set in motion with an initial upward velocity of 1 ft/sec. Detefmine the position of
the mass at any later time. .Alse, determine the period, amplitude of the motion. |
' _ - (6 x 7 = 42 marks)
Section D '

Answer any two out of three ‘questions.
Each question carries 13 marks.

Solve : y'»'+ 4y =3csct .
The motion of a spring-mass system is governed by the differential equation »"+0.125 u'+u = 0,

where u is measured in feet and ¢ in seconds. If ¥(0)=2 and & (0) 0, deterrmne the position of -

the mass at any time. Also find the quasi frequency and the quasi penod time at which the mass
first passes through the equilibrium position.

Find the Fourier series to represent f (x) in[-m, o], given f (x)=x+2%in-n<x<m; and
f(x)=n" when x =+ m. Also deduce that 1»+§§+'3—~2—+ ey
| (2 x 13 = 26 marks)
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FIFTH SEMESTER B.Sc. D_EGREE EXAMINATION, NOVEMBER 2017
| (CUCBCSS—UG) D )
Mathematics
MAT 5B 08—DIFFERENTIAL EQUATIONS
Time : Three Hours | ' o ' Mo s 1O

Section A-

Answer.all twelve questions.
Each question carries 1 mark.

1. L{ef)=-

: : d?
2. Show that y =sin ¢ is a solution of the differential equation Ex—‘g +y=0.

3. Find w (sin ¢, cos t).

4. Write.the 2-dimensional wave equation.

o DT it [ Py) (P,
5. Find the order of the differential equation a2 * e +y=0.
. o : , : . d%  dy
6. . Write the characteristic equation of the differential equation Ez— + e +4y=0.

7. Show that the equation ydx + xdy =0 is exact.
. 8. When Wé say that a fisetion is periodic ?

SN ., d?
9. Find the general solution of the differential equation ?dt_; tx= 0.

. 5 ) . % . e - : i
10. Find L! [LJr 1 } N ' ol
s+a s—a . |

Turn over




11.

12.

13.

14.

15.
'16.

17.

-18.

‘19.

20.

21.

Find L1

- Find the Laplace transform of f (t)'=

?\;‘308

Solve : % + Xy = 0.

Show that the function f (t)=tsint is even.

" (12 x 1 = 12 marks)
Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

d% .dy
i —=+6—+9y=0. -
Solve 2 .+7 ar Y

1
s (32 + a2) .
Find the Fourier coefficients corresponding to the friction f (t)=2,0<t<2n.
Find the interval in which the initial value problem ¢y! + 2y = 4¢2, ¥ (1) =2 has a unique solution.

Show that W (e2t cos3t, e* sin 3t) =2¢%,

Find a particular solution of y" — 4y’ —4y = 2¢%.

1,0<¢<1

0,1<t<?2

,2<t<3
0,t>3.

Find the integrating factor of the equation (Sxy % yz) i (xz + 2.‘)’) ¥y =0.

Given that Y; and Y; are solutions of the non-homogeneous equatioh y” +p(t)y +q (t) y=g(2).

Show that their difference Y; — Y, is a solution of the corresponding homdgeneous equation

Y +p(t)y +q(t)y=0.



22,
23.
24.

25.

26.

217.
28.
29.

30.

31.
32.

3 C 30308

Find the differential equation whose general solution is y = ;e + cpe™ 2 + cge™ .

. . 2 :
Find the inverse transform of p(s)= B IE—% ( T2 ) by convolution integral.
s® [s% +

Solve the differential equation Zx—y +4y =3t and find the particular solution whose graph contains
the point (0, 1).
What is “Linearization” ? Give an example.

’ 2
Find the value of b for which the equation Z_dx_-_:bxy_dy

=0 is exact and then solve using that
y N
value of 4. ,
(10 x 4 = 40 marks)
Section C

Answer any six out of nine questions.
Each question carries T marks.

dy 3x% +4x +2

Solve the initial value problem :
2(y-1) °

(O) = —1 and determine the interval in which

solution emits.
Using the method of indetermined coefficients, solve : y" + 9 y =2sin 3t.
~tsint

e's
Evaluate I ¢
. 0

dt

Using Laplace transforms, solve the initial value problem :

dy 2dy

=2+ g ~3y=sint given that y(O) ¥'(0)=0.

State and prove “Abel’s Theorem”.

Find the solution of the initial value problem :

2y"+'+2y=5(t~5),5(0)=0,5'(0) = 0.



33.

34.

35.

36.

37.

38.

4 | ' € 30308
Given that -y (t) ==isa solutzon of 2t y + 3t y y -0, t> 0 Flnd a second linearly independent
SOhlthIl
Consider a v1bratmg string of length L=30 that sat1sﬁes the wave equation 4uy, = Uy, 0<x <30,

t >0. Assume that the ends of the strmg are fixed and that the strmg is set in motion with no -

.initiallvelocity from the initial position :

: 2o 0sxs510 4
,0: = 2
e )‘f(x), 80-%  10<x<30 : T
20 ’ el '

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

Find the Fourier series for f (¥)=|x| in [~ , ).

~

, L (6 x 7 = 42 marks)
Section D
Answer any two out of three questions.
Each question carries 13 marks.

Solve : y" +4y=3csct. T -

Solve: y" + 2y + by =1t>sin2t + (6t + 7) cos 2t.

When x lies between 7 and m is not an integer, prove that :

sin x 2sin2x 3sin 3x :\
7'[ <

e 2 .
(i) sin mx=—sIn mn e s
[l—m2 92 _ m? 32 _ m?

+ —
om  1-m? 22 —m?

_

. 2 . |1 mcosx mcos2x

(i) cos mx==sin mn[ Foxgres :
T

(2 x 13 = 26 marks)
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FIFTH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY
EXAMINATION, NOVEMBER 2016

(UG—CCSS) :
Mathematlcs
MM 5B 08—DIFFERENTIAL EQUATIONS
Time : Three Hours o : - Maximum : 30 Weightage
' v Section A A :

Each quéstion carries a weightage of Y.

1. What is the order of y'3 + y'® ;|-5y =tant.

2. Is y' = y3 CoSX .separable ?
3. Check for exactness (nyz + 23’) dx + (279623”+ Zx)dy =0.

4. SolVe y" —4y =0.
5. State Abel’s theorem.

6.‘7 Find the Wronskian of y1\ = e‘,yz —gt.

7. Find L{fe™}.
8. State True or False : , - ‘ : : : ;
The'Laplace transform is a linear operator. »
9. Find L{sin5t.
10. What is the fundémental period of sin 5x ?
11. What is the one-dimensional wave equation ?

'12. Is the following function even, odd or neither secx.
: (12 x % = 3 weightage)

Turn over



13.

14.
15.
16. -
17
18.
19.
20.

21.

22.
23.
24.
25.

- 26.

g ' D 11548
~ Section B
Each question carries a weightage of 1.
Verify that ¥ = % is a solution of y" +4y" +3y=t¢.

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

Verify whether y® is an integrating factor of = + g; dy=0.
: Yy y

Solve y" —5y' +6y = e5t -
Solve y"'-16y =0.

Find L{coshqt} :

Show that convolution is commutative.

Show that the sufn of an even and odd function is Qdd.

Graph the full function f(x)=0,-8<x<-1,f(x +6)=f(x)

1,-1<x<1
0,1<x<3
(9 x 1 = 9 weightage)
Section C

Each question carries a weightage of 2.

Find an integrating factor and solve : dx + (£ -sin y) dy=0.
, = ¥

_ Solve the initial value problem : (x+4) (y2 + 1) dx + y(x2 +3x +‘2) dy =0, y(0)= 1,

<

Solve the initial value problem : y" +-2y' +5y=4°" cos 2t,y(0)=1, y (0)=0.
‘Soive y" —y=cosht +cost .

Find 1! {21‘—31}
32 - 4




e N S
& i

p

o8

o,

30.

: Fmd L{tcosat} .

»FmdtheFounercosmesenesof f(x) L x,0<st fbemgofpenodZL

P RS as o D 11548

k _ (5 x 2= 10 Welghtage)r
' Sectldn D '

Each questwn carnes a wezghtage of 4.

Solve by the method of variation of parameters g

' 4y +y 2sec(/2),—n<t<?:;

(1) Usmg convolutlon, ﬁnd 18
e (s+a)

(i) Use Laplace transformsto solve y +3y +2y=0,y(0) = l,y )= 0

Fmd the Fourler series expansxon of:

10, L<x<0 :
f(x):{'L'0<x =t fofpenod2L
v]__.._ __._+ : : = e ’
-3 5T - ' '

@x4=8 Weighfage) 63
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Mathematics :
' MAT 5B 08—DIFFERENTIAL EQUATIONS

Time : Three Hours : s | Maximum : 120 Marks
Section A

Answer all the twelve questions.
Each question carries 1 mark.

Fill 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 Vvalue problem.

‘3. ' Find the general solution of y" - y=0.
.- 4. Find the Laplace transform of cosh(2 at).

5. Wnte the formulas for computing the Fourier coefficients in the Fourier series expansmn of' a

: penodlc function f (x) of pemod 2L .
6. Define an exact differential equation. Is (x + y) dy - (x - y)dx =0 exact ? Why ?

| dc__ dy
7. Solve the system : a_:yf E‘ty-—-x

‘8. Define unit step function and write its Laplace transform.

*9. Give an example of a non-linear differential equatlon in the dependent variable y and the
independent variable x of second order.

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

u 4 0%

axz a Zy;.

Turn over



11.

12.

13
14.

15.
16.
17.
18.
19.

20.

21.

29,

- ' D ITi64

Show that sum and product of two even functions are even functions.

Compute the Wronskian of the functionse’ and ¢™*.

(12 x 1 = 12 marks) .

Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks..

’ (x+e—%)%;2, ¥(0)=0.

a _
Use Laplace transform to find the solution of a% =ty (0) =1

. . .
Using convolution find the inverse Laplace transform of (_s——Z)—ﬁ'

Sﬁow that any vsepar‘able equation M (x) +N(y)y' =0is also exact. -

Sobve " 2y +ty'+y=0. ‘

Use method of variation of paré;neters tosolve: y"+4y=3 cosect.

Given that y, (¢) = t‘i1 is a solution of 242y’ =8¢y -y = 0, ¢t>0.Finda fundamental set of solutions.

If f(x)=x,-n<x<m isa 2x-periodic function, find a,, the coefficient of cos(nx) in its Fourier

series expansion.

Find the values of a and b such that the eqixation (ax+by) % = bx +ay is exact and hence solve it.

. Find the Laplai:e transform of the function :

2, if0<x<m
f(t)= 0, if n<x<2n
' sint, if x>2n

T

A g————




23.

24..

25.

. 26.

27.

28.
29,
30.

31.

32.

33.

3

D 11164

State the conditions for the convergence of a Fburier series of a 25 periodic function.

Transform the equation " + 0.5u’ + u =0 into a system of first order differential équations. _

Show that Wronskian of the ﬁndamental solutions of y”" + y = 0is actually ﬁon-zero.

Write the conditions for the existence of the Laplace transform of a function.

(10 x 4 = 40 marks)

Section C
Answer any six out of nine questions.
Each question carries T marks.

Solve:
dy
(a) (3x+ 4y)a =2x+3y, y(0)=0.
() y-y=2x9,5(0)=1.
Find an integrating factor for the equation (3xy + y2) s .(xz + xy) ¥'=0and solve it.

Find the geﬁeral solution of y* -2y’ + y = 2cos(2t) - £*.

Find the Fourier cosine series expansion of f(x)= sin(’%) when O0<x<L.

‘Find :

(a) f’(cosh(.at).cos(at)). |

4 1
(b [ (sr2 * co’)2]'

Solve the boundary value problem using Laplace transform : y" — y =1, where ¥(0)=

State and prove Abel’s theorem.

0.5(3)-1.

*  Turn over



34.

35.

36.

37.

38.

assuming it is period 2z and deduce that /1 Z

4 . ’ D 11164

Prove the convolution theorem for Laplace transform.

ou ou . ;
(a) Solve using the method of separation of variables : i aza, u(x,0)=1, u(0,y)=-1

(b) Solve: y"+y' +y=2¢t
. . (6 x 7 = 42 marks)
Section D : :

Answer any two out of three questions.
Each question carries 13 marks.

Find the Fourier series of : -

|z, if—“2<x<%

x)= 0, lf%<x<3% )

( 1) n+1

2n -1

Find the solution of the initial value problem y" -2y -1=0, y(0)=0, y'(0) =1 in two ways ; one of

them must be using Laplace transforms ‘

Derive the wave equation by stating the assumptlons mvolved and find its D’Alembert’s solutlon
(2 x 13 = 26 marks)

3

LA

o e



D 90908 ' (Pages:9) Name.n.

Time

© ® N e o

10.

11.

12.

13.

14.

- Does

Reg. No...

FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMI

(U.G.—CCSS)
Core Course—Mathematics

MM 5B 08—DIFFERENTIAL EQUATIONS

: Three Hours Maximum : 30 Weightage

Part A

Answer all questions.

Is 9 +xly= 1 inear?
dx

Find an integrating factor of xdy - ydx=07?

@ _ e’ basic a solution passing through (0,1 )?

Find the solution of y" -4y + 4y =0.

Find the differential equation whose solutionis ¥ =¢ e + Cy ek,

Are x and x? linearly independent.

What is the Laplace Transform of sinh at ?

State the shifting properly of Laplace Transforms.
Define step function.

Give the wave equation.

Is the function f(x)= x% cosnx even.

If f(x) is an odd function, the coefficient of cosines in the Fourier series expansion of
f(x) is ——

(12 xVi=3 weightage)
Part B

Answer all questions.

Sélve x(l + yz)dx + y(l + xz)dy =0.

Show that u(x_) = x is an integrating factor of (x2 ~ 2%+ 2y2)dx +2xydy =0.

Turn over



15.
16.

17.

18.

19.

20.

21.

22.

23,

24.

25.
26.
27.

28.

2 D 90908
State the existence and uniqueness theorem for solution of a first order differential equation.

¥y +8y" +16y = 0 — Solve this.
Solve y"—y' — 6y =20e72*

Find L {e‘7t cos3t}.

; -1 1
Find L {(s A 9)3 }

, ,
Find a, for the periodic function (of period 27): f (x) { b

-nt<x<0
O<x<m.

Define the convolution integral and show that it is commutative.
(9 x 1 =9 weightage)
Part C ‘

Answer any five questions.

Solve & _X+2y-38
dx 2x+y 3

(i) Define linear and non-linear first ordef&iﬁ'erentiél equations with examples.

(ii) When is a differential equation said to be exact ? Derive a necessary and sufﬁc1ent COIldlthl’l
for Mdx + Ndy =0 to be exact. '

Show that y=c;x+cy 22 is the general solution of x2y" — 2xy' + 2y =0 on any internal not

containing zero and find the particular solution for which y(1)=3 and ¥ (1)=5.
Find the general solution by the method of variation of parameters : ¥" — 2y’ + y = 2x.

Using the method of Laplace Transforms, solve y" —3y' + 2y = 4e%, y(0)=-3, y'(O) =5

Using convolution properly, show that L {———1—-—} e _ %

(s-2)(s-3)

Show that u=e™*™ and u =™~ are both solutions of Uy, +U

=0.
(5x2= 10 weightage)

Yy




3 ' : D 90908

Part D
Answer dny two questions. 4
29. Solve (D2 +2D + 5)y = x + sin 2x.
: . = ; ; : 1= 1 n ‘
80. Find the Fourier series of f(x) =|a in [-=, 7] and deduce that 1+ 2 P oz e =

31. Solve by the method of separation of variables : % =2

[

+u where u(x,0)= 6e73%,

(2 x 4 = 8 weightage
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FIFTH SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2014
(U.G.-CCSS)

Core Course—Mathematics =
MM 5B 08—DIFFERENTIAL EQUATIONS
Time : Three Hours , V Maximum : 30 Weightage
: Sectlon A s

Answer all questwns :
Each question carries Y weightage.

5%

1. What is the order of (y"')2 +(»") +y=sint?
2. Give tl_ie general form of a separable equation.

3. Test for exactness : (2x+4y)dx+(2x-2y)dy=0.

4'. SOlve y”-—“_"y =0.
5. State Abel’é theorem.

6. Find the Wronskian of y, = ¢, yo =€ 3.

7. Whatis L{e™} 2
8. State true or false : The Laplace transform isa hnear operator

9. Find L{sin 3t}

10. What is the fundamental period of sin 7 ¢ ?

11. 'What is the heat conduction equation ?
12. Is the function f(x)=x| x| even, odd or neither ?

(12 x % = 3 weightage)

Turn over




13.
14.
15.
16.
17.

18.

19.
20.
21.

22.

2
Section B

Answer all questions.
Each question carries 1 weightage.

Verify that y = 3¢ + ¢2 is a solution of ty! -— y = ¢2.

\or
D 70943

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

Verify whether ‘y’ is an integrating factor of ydx + 2xdy = 0.
Solve 2y -5y + 3y = 2e%. '
Solvey + a2y =0.

Find L{sinh7¢} .

Show that convolution is commutative.

Show that the sum of two even functions is even.

Graph the square wave function.

' Sectibn C
Aﬂkwgr any ﬁivg questions.
"Each question carries 2 weightage.

Find an integrating factor and solve :

(2x2 +y)dx;+(x2y—x)‘dy=0,

25'/S/§ive the initial value problem :

24.

25.
26.
27.

- 28.

(y+2)dx+y(x+4)dy=0;y(—3)=;1.

Solve the initial value problem :

y'-2y'+y =te'*?, y(0) = Ly'(0)=1.

‘Solve _y"+y =sintsin2t.

Find L! {2/(32 " 3s —4)} ,.

Find L{t%*}.
‘ x,0<x<1l, fisof

Find the Fourier sine series of / (x) = {1,1 o gz 9, period 4 -

(9 X 1 =9 weightage)

(b x 2 = 10 weightage)




29.

30.

31.

3

Section D

Answer any two questions.
Each question carries 4 weightage.

Solve by the method of variation of parameters :

y"+y=tant,‘0 < <§_
(i) Using convolution, find I} Tl— ;
: s“(s+2)

(ii) Using Laplace transforms, solve y'-y'=6y=0
¥(0)=1,5'(0)=-1.

Find the Fourier series expansion of :

;x,—2 sx<0 f(x +'4) =f(x)

f(x)={

x,0<x<2 : s
A i
¥
. Deduce that n—=1+—2—+—+...

8 ¥

(2 X 4 = 8 weightage)

D 70943
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11.

12.

(UG-CCSS)

Mathematics (Core Course)

MM 5B 08—DIFFERENTIAL EQUATIONS

Three Hours Maximum : 30 Weightage

Part A

Answer all twelve questions.

State f (x) = x cos x is even or odd.

Solve %+£‘0

2
Write the order of the differential equation ny 2(‘1 Y J _9 +y=0.

dx’ dx

Write the necessary condition for the differential equation M(x, y) dx + N(x, : y)dy = 0 to be exact.

Show that (Ax, By) dx + (Cx, Dy) dy =0 is exact iff B=C.

Verify that sin % is a solution of Zx +y=0."

2
Write the homogeneous equation of %x_z +y=x.

Laplace transform of ¢ is

If L{F(¢)} = f(s), then L{e'“‘f‘(t)}\=—.
Find (F*G)t if F¢)=1,G @) =1.
L{e™sinbt} =

Show that (x2 + y) dx + (y2 + x) dy =0 is exact.

(12 x ¥4 = 3 weightage)

Turn over
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13.

14.
15.

16.
17.

18.
19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

2

Answer all questions.

Define a homogeneous differential equation.

Find the integrating factor of (1+xy) ydx + (1-2y)xdy = 0.

Determine N (x, y) such that the equation (x + xy ) dx +N(x,5) dy =0 is exact.
Find the Laplace transform of cos at.

Find (F*G)tif F(¢)=t, G(t)=

Determine whether sin 7x is periodic. If so find its fundamental period.

Find the Laplace transform of 2¢% + 3x~2.

Find the Wronskian of sin x and cos x.
(9 x 1 = 9 weightage)
Answer any five questions from seven. '

d.
SOIVB (x +y )E‘:: = xy. LN o Sue ildass : Rt ks K »t S WL e
2 ;
Solve the initial value problem % - ZZ +25y=0, y(0)=-3,y5'(0)=-1.

Transform the equation &”+2u’+2u =0 into a system of first order equation.

If{F(¢)} = f(s) then prove that L{e*F (f)} =f (s 72).

3s+7
Find the inverse transform of Z_2s.3

Using Convolution property, find L™ ——21—2 .
s(s*+a )

Solve the boundary value problem y"+2y=0, y(0)=1, y(m)=0.
(5 x 2 = 10 weightage)

TS



3 D 50725
Answer any two questions.
29. Find fheintegrating factor and hence solve
x%y dx - (x3 + ya)dy =0.
30. Solve by the method of undetermined coefﬁcienté

d'y iy s
2) 9% g, 9.4
AP

31. Solve by the method of variation of parameters

2
i—y-+y=tanx.

dxf’

¢

(2 x 4 = 8 weightage)
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FIFTH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY)
" EXAMINATION, NOVEMBER 2017

(UG-CCSS)
MM 5B 08—DIFF ERENTIAL EQUATIONS
Time : 'Thves Honks ‘ ' e Maximum : 30 Weightage
Section A

Answer all questions.
Each question carries % weightage.

ok

What is the order of Y +7.9"% +y =cost ?
Is y' = 2° (y - yz.) separable ? '
Check for exactness : 3x% —2xy+ 2+ y’(6y2 —-x%+ 3) =0.
Solve : y"-9y =0. A
State Abd’s theorem.
Find the Wr‘onskian of y; = cost,y, =sint.
Find L {e""}.
- State True or Fals?. The Laplace transform is a linear operator.
What is L {sin 4t} ?:
10. What is the fundamental period of cos 5¢ ?

© ® N e oA N

11. What is the heat conduction equation ?

12. Is the following function even, odd or neither : x3 - 4x.
(12 x % = 3 weightage)
\ Section B :

Answer all questions.
Each question carries 1 weightage.

13. Verify that y = 3¢ + #2 is a solution of zy’' —y = ¢2.

‘14, State the existence and uniqueness theorem for first order initial value problems.
15. Verify whether y2 is an integrating factor of ﬂ + % dy=0..
16. Solve y +4y 12y = %

17. Solve y"-y=0.

Turn over



18.

19.
20.
‘21.

22.
23.
24.

25,
26.
27.

28.

29,

30.

31.

Find L {sinh at).
Show that convolution is commutative.

Show that the sum of two odd functlons is s odd.
Graph the sawtooth wave function.

Section

C

Answer any five questions.
Each question carries 2 weightage.

Find an integrating factor and solve y' = e *+y-1.

C 30802

(9 x 1 =9 weightage)

Solve the initial value problem : (3x + 8) (y + 4)dx 4y (x +bx+ 6) dy 0 y(l) 2.

Solve the initial value problem : y”—2y' 3y = 3te?, y(0) =1, ¥'(0) = 0.

Solve y* +4y =sin?¢. .

3s
L=
Find { o 6}

Find L {t sin at}.

Find the Fourier cosine series of :

 (1L,0<x<1 |
flx)= { , f of period 4.

0,1<x<2

Section D

Answer any two questions.

Each question carries 4 weightage.

(6 x‘2 = 10 weightage)

Solve by the method of variation of parameters y”+4y =3 cosec 2¢,0 <t < /2.

(a) Using convolution, evaluate Tt ——1——5 g
. ; o |s(s+2)

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

Find the Fourier series expansion of

¥

Hence deduce that Z

0,-L<x<0
flz)= {L,O< <L

11 1
B N T
"3 5 7

, [ of period 2L.

@2x4 =8 weightage) .

7
AN




