
FOLIRTH SEMESTER (CUCBCSS*UG) DEGREE EXAMINATION

MAT 4C O4-MATHEMATICS
' l, 

r

fime : T ee Hours Maximum : 80 Marks

Part A

Answer all thetwelve q,u"tUnr.
Each question carrizs I mark.

'1. What do you mean by a non-linear differential equation ?l

2. What are the steps for finding general solution ofa non-homogeneous equation y' + ay'. + by = r (s).

8. Find 'Wronskian of y1 (r) = e: 2' and y2 (*) = "- 
3* 

.

4. What is L [1]?

li^ 4,-^+iii;5. Define periodic function.

6. What is unit step function ?

7. State Convolution theorem.

m even function.8. Define and give an example of a

10. Write the formula for Runge Kutta method.

11. Give formula for Euler method.

12. Give a formula for an error for Simpson's rule.

(12xL=12marks)

" Tum over
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Part B

,' Answer aiy rrlrre questiois.

Each questinn carries 2 marks.

c,,2217

14.

15.

13. Find the particular integral for y' - a! + iy =:;lffs-zr .
L

Solve (r' - zD + a) ! = xB + sin r.

fioaw ["^'r,eL'").

If I;1 (f (")) = F (r) then show that r;1 (f (" - a\) = i"t F (t)-

Show t1lat the Laplace transform is a linear operation.

Find L [r' .o. r].

l- -r

Using convoluti'on property, firrd fl I ,= ILs (s - orJ

20. Find the Fourier series of f'(x)= 12, when -L < r< 1 with period 2'

2L. Show that u = cos4t sin 2r is a solutiorr of the wave equation.

22. Apply'Picard's iteration upto 3 steps to solve y' =L+ y2 and y (O) = f .

23. Compute by the rectangular rule withh = 0.5.

.,4a

Solve !;* 
byTleipezoidalrulewith z=4 andcomparetheestimatewiththeexactvalueofthe

integral.

(9x2=18marks)

16.

L7.

18.

19.

I'

I*'*
0

24



3

, Part C
--l

Ans,wer any six questions.

Each question carrics 5 marhs.

25. Solve x2 y'+7ry'+1By=0.

26. Solve the no,n-homogeneous equation y, -4y, +By,= ]:oe-Zc.

27. Obtain the Fourier cosine series representation ofl (x)= e*,r e [0; r].'-,\/

sB -4s2 +4
zB. Find the inverse transform of ,TTFB"* 2):

29. Solvg ttx +uy =2(x + y)u,.

, 80. Ep,l1ssthefunction f (x)=12,when -1<x<l asaFourierserieswithperiod2.

.t
31. Solve the integral equation J-= 1 - I {t -") t (r) &.

0

5,
32. Find an approximate value of logr 5 by calculatins J # by Simpson's rule of integration.

' 33. SolvebyPicard'smethod y'-try=1,given y=0whenr=2. Alsofind y(2.0b)correcttofourplaces

of decimal.

Part D

Each question cani.es'Lfr marks.
.i

34. (a) -Solve x2 yn - 4xy' + 6y = zLr- a . '

(6x5=30marks)

c ?,217

Turn over



35. Find the solution of the wave er{uation :

=l- 

-

. aP "tuz

:.

cor-rresponding to the triirngular initial deflection -

.'
lz* tllx, when0<r<a

f (xl=l t 2

.:)
. and the:ihitial v,elocity zero. , , .,

r. -z r, lZ, _Z<r<0
36' Find theFourierseriesor r(r):1r, 0sr< 2in(_2,2).

:t\

t:'

c 2217

(2 x 10 = 2O rnarks)
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Reg. No....,....

(CUCBCSS_UG) DEGREE H(AMINATION, APRIL 2O2O

Mathematics

MAT 4C O4_MATHEMATICS

Name.........

part A

^";:"T;l:x::::;,'r:::;:
t.

1. Write Euler-Cauchy equation.

2. State the first shifting theorem for Laplace transforms.

3. Define odd function. Give an example.

4. What do you mean by a periodic function ? Give an example.

Find L (t*"').

FindL'[n+)

7 . It L V (r)) and f' (f ) exists, find L (f, 0)).

8. Define Half range Fourier sine series.

9. Write one dimensional waveBquation.

10. Write the characteristic equation of the equation y, +10y, + 2gy =e.

11. Write the error estimate theTrapezoidal rule.

12. Find the Wronskian of yt,y2 where ft = cosr, J2 = sinr.

5.

Maximum : 80 Marks

,i

(L2xL=12marks)

6.

Turn over



@rrarry aina eacstiow.
Each qrnation mtric*Z marks.

. _,'r.i i :"1

t,

,i -'r

,-I

'j

20. Find"-r[' t ,].
i [("-tfJ

'll-'ii:

,.r

,21.
lir ,

lllrtrr

.',,.

22. t

't,,:.ri." j,. I

-6

)=r- n2,-n1x1n,f (i* 2n)=f {x).

(9 x2 = 18 marks)



I

a c 90917:i,

Part C

. Answer anY six questinns: :

Each.question carries 5 marks.

. Y' - Y' - 2Y = 10 cos'r'

2,6. Solve the differential gquation : '

-g+

i

1
ia27. Find the inverse transform of ;G;Frt'

28. Frn'd L (t sin ot).

29. Solve:

1

y(r) 
= 

tB + Iri"G -")y(u)du.
o

30. Find the Fourier series for f.(*) =l r I is l- n,nTwith / (x + 2n) = f (n)'

32.oomparethevaluesorJr&obtainedbyusingTrapezoida1andSimpson,srule.
0

BB. Given yt = -y, y (O) = 1. Find the Lalue of y' at x, r = (0.01) (0.01) (0.04) by improved Euler

method.

(6x5=30marks)

' Turn over
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Time : Three Hours

(Pages:3)

FOI.JRTH SEMESTER B.Sc. DEGREE EXAMINA

(CUCBCSS_UG)

Mathematics

MAT 4C O4-MATHEMATICS

' Par:t A (0bjective Type)

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

1: State the Existence and Uniqueness theorem for initial value problem.

2: Define and give an example of an even function.

S. Whit do you rirean;by a iron-liuear differential equatiop ?

4. Solve y" - y' -2y = O.

5. Define a unit step function.

6. State the existence theorem for Laplace transforms.

--r( a \
7. Find L -l , ,, 1'

t -Ll\8. Find Ll t /2 
l-\/

9. Define a rectangular wave.

10. Write the 2-dimensional Poisson equation.

11. Give a formula for an error for Simpson's rule.

L2. Write the formula for Runge Kutta method.

Fart B (Short Answer Type)
" Answer any nlne questions.

Eath question carries 2 marks.

13. Find the particular integral for y' + 4y = gyz.

14. Find a basis for the s0lution of the differential equation g" + y = A.

Maximum:80 Marks

(12x1=12marlts)

T\rrn over
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l" . :.-'i , i., l.: :

-By = o,y(-B) = r,y1ay ={*).

17.
:.
18.

19.

20.

21.

22.

23.

24.

2,:o.

26.

27.

15. If L-r (f (")) = F(r) then show that L-1(f (, -")) = edv(t).

16. Solrre 8Y"

firra L(r-* cosBt).

If /(r) is a periodic function ofr of pqriodp, sholr that f (o*),a*O; is a periodic function of* of
:i i

-- . , PDenod -.

Find the Fourier series of f (r) = * tl x l,-n < x, < rc.

Show that u= e-t sinr is a solution,of heat equatrort 
.

,-
Apply Picards i.teration to solve y = y-x2;y(0) = I also findy (0.f) andy (0.2).

3

What do you mean by convolution ?

(gxZ=lgmarks)
Part C (Short Essays)l

,, Each qucstion earries 5 marks.

Find a general solution of the differential equation !'! -Zy' +5y =5rs -6rs+6r.

Find the- Laplace transform of (r - 1)2 u(t - t).



e 61250

. _r( t(e 2' - ,,-u" 
) l

zB. Find " [-T-j
29. Solve urry = ur.

Bo. Find rhe Fourier series of /(r) ={:'f ff.]| 
i 

and. f(x+2n) = f(x).
l.

81. Given !' = *!,y(0) = 1. Find the value of y at, = (0.01)(0.01) (0.04) by rrnproved Euler method.

32. Find approximate solution to y' + y = e*,y(O) =0.

5.2

88. Evaluate J tor. * dr using Simpson'3 rule.

Part D

Answer ony ttto questians.
Each Suestioi carrins lO marks.

34. Solve *2y" -W' +2y = y,8 sia*.

t
35. Solve the integral equation vQ) = t + Jr(t)sin (t - )dl

0

(6x5=30marks)

riiii,

'rltl

1rf),
I

t,
i.

i):

.(e..-
86: FindtheFourierseries f(*)=l*:*' 'if -zt <x<7t;

' \ / Ln' , if x=*tc.

(2 x lO = 20 marks)

F.
r
I
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FOTIRTII

(CUCBCSS-UG)

Complementary Course

MAT 4C O4-MATHEMAITICS

part A (ebjeetive Ilpe)
Answer all questions"

Each question carries I mark.

write the characteristib-equation of the differential equation
Write the 2 dimensioflalwave equation.

Give an example of a fuhction which is neither odd nor even.
state the existence and uniqueness theorem for initiar val,e
Find the Laplace transform of f,(t).
Find ttre Wronskian of eM and,xeb.

/ t )8. Find L-rl--- t.
Is/o -L )-

. .10. state the second shifting theorem df Laplace transform.
11. Write the error estimate for Simpsonls {ule.
L2. Write the foirnula for Runge-Kutta method.

(Pagrib : s) Name...........

sEllEsrER B.sc. DEGREE ExAMTNA'iroN, APRIL z0r8

Maximum:80 Marks

1.

2.

3.

4.

b..

6.

7.

2y'+lOy'+25y =9.

problem.

( -. 
. .r, .f)

13.

L4.

16.

Part B (Short Answer TVpe)

Find the Fourier cosine series of f(x) = fr- fr,O < r < n.

t'Show that u - s-wzczt sina.rr is a solution of heat equation.

Apply Picard's fiteration to sorve y' = ! n2 ,y(0) = t. Also find y (0, 1) and y (o, z).

By reducing to first order solve y, +(y,)2 = 0.

(12x1=12mari<s)

T\trn over



I

L7.

18.

19

20

2l

'I

Find fundamental set of solution s of 2s2 y' +?ty' - y = Q: ..,: ,

S6ke y'+.8Y' +16Y = Q.

. Find the inverse transform of ffi 1" 121'

. Solve the initial value problem yn + y' -6y = 1 y(0) = Q' y'(0) = 1' 
'

Fi"'d L("-'sint). ' ''

rll
Using convoltition property n"a f,'l^,

L'@T]
2^ o_

Use Trapezoidal rule with n = 4toestimate l*"*'

Solve the partial differgntial equation uo + 4u = O'

' 
Part C 6hort EssaYs) l

' *'*" ar'nY sixquestians'
Each question carries'\ marks'

.1

D 41988

r > 0 . Given thatyr(t) = 11 is a solution'

,-,.,(Qx2=19riarls)
.;

22.

23.

2!

Y' '2a'+',5:.15x3 -6x2 +6r'
26. Find the general solution of the differential equation '

27. Find the Laplace transform of e-2tu(t -3)' .' ' :

/ -2s\
28. nnd L-11 Y 

'" 
u I r

\s'+n- )
\.n

29. Find the Fourier series expansron or :

fsint 0<r'<nI
f("t- ) >'*'-l o n<x<Zx): '-

80. Solve r{ -Y'=(3+x)x2e*' . ;' ' '

31. r,ind the solutlon of u, t uy= 0 by separatins varilbles

82. Find approximate solution of y' + ! = er y(0) = 0'

33. Obtain the half-range cosine series of f k) = r when O <'x < 2'
(6x5=30marks)
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C 23323 (Pages:g) Name.......

Reg. No-............r.'...a.............

TOLIRTII SEMESTER B.Sc. DEGREE EXAMINATION, APRIL 2OL7

(CUCBCSS_UG)

MAT 4C O4_MATHEMATICS

Time : Three Hours Maximum : 80 Marks

Part A
A n or rran oll nrrooJli tAnsu)er all questions,

Each question earries L rnarh.

1. Find the general solution ofytr + w2y = g.

2. Find (D2 + 3D) cosh 8*.

3. Write the general form of the Cauchy-Euler equation.

4. i'irra I (a+bt+ctz).

5. L(f ') = ---.

o. ''[ph)=
7. Write the second shifting theorem of Laplace tralsform.

8. Sketch f(x)=[*]for -rE<x<r..

9. Find os in the Fourier sbries expansion of f(*) = x2, -rE < r <fi.

10. Write the Picard's iteration formula to {ind a numerical solution of ,' = f(x, y), y(xo)= yo.

L2. Fiqd the period of cos n*.
(12x1=12marks)

Part B

Answer any nine Questioir,s.

Each question canies 2 marks.

13. Find the general solution of (gO2 + GD+ 1) y = O. "

L4. Solve x2yn -Bx1'+4y =0.

15. Find the Laplace transfgrm of (t + !)2 et. l
/i

Turn over\
I



16. Find r,:1(uo.ur'i ." 
)

c 23323

L7.

18.

19.

20.

2t.

\f f (t) =t and,g(t) > ea'find the convolution (/*g) (t). '

Find the Fourier cosine series of the function f(x) = n-f in 0 < r <'n.

Prove that product of an even firnction:and an odd function is an odd function.

Apply Picard's method to solve the initial value problem !'.= x2 t'!, ! (0) = -1.

Solve the partial differential equation ury = u. '

6. dx
22. Evaluate [ *7 using Trapezoidal rule taking h = L.

7,ax
33. Evaluate {f "ti"g 

Simpson's rule by dividing [1, 7] into 6 equal parts.

25.

26.

27.

Solve the initial value problem yn + y' =0, y(0) = 5, y'(0) = - 3 using Laplace transform.

\/\
Derive the Eulet's formula to solve the differential.,equatiot y' = f (x, y), y(xs) = yo'

(9 x 2= 18 marks)

Part C

Answer anY eix questinns.

Each question carri,es 5 narks.

Find the general solution of yn +2y' * y'=2x+ *.

Find the general solution of (Oz + gD - a)/ = Scos 2r.

t

Solve y'+ y Jsec { by the method of variation of parameters'

ZB. Find the inverse Laplace transform of [* @)]ffi)'
Solve the initial valire problem by Laplace transform y'+3y = 10sin/, y (0) = 0'

J

Find the Fourier series of the function f(x) = fi2;-fr < x <n.

.t
81. Using Laplace transform solve the integral equation yG) =L- !(t't) y(r)dr"

0

82. Find the deflection u (x, t) of a string of tength L = 2nwhen c2 =

initial deflection is 0.1 (nz - *2).

1, the initial velocity is zero and

(6x5=30,marks)



3 c zgg2g

part O ,: 
:

Each question carries LO rnarks.
.

34'So]ve,theinitialveIueproblem,y{+1.2y,+0.36y:=QLg:Q.6x.J(0)=0,y,(0)=1.
:

85" 'Solve y'.+2y! *5y = e-t sint, ,l.(0) = 0. Usin-g Laplace tranSform. Given y,(0) = 1.

36. Use improved Euler's method to determiney (0.2) in two steps from *=*'+/, grven that

J (0) = 1.:

/

-f
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fime : Three Hours

7

8

9

10

11

L2

(Pages:2)

APRIL 2OL7

(uG-ccss)
Complementary Course

MM 4C O4_MATHEMATICS

I.

Section A

Answer all questions.

Each questian carries o weight of Ye.,

1 Find the general solution ofy" -y = g.

2 Find the '\Mronskian' of d andxd and veriff the linear independer.rce.

3 Write the Euler- Cauchy equation.

4 Find the Laplace transform of f (t) = dat.

5 FindE 1(rltrom"f &}r= sin?(t};; { -. ;
6 Define the Dirac delta funciion.

Find the fundamental period of cos (2r x I k').

Write the Fourier series of an even function of period 2L.

What is one dimensional wave equation ?

Write Picard's iteration formula.

What is the Lipschitz condition ?

State Trapezoidal rule.

Section B

Answer all questinns.

Each ciuestion eorrics a wei.ghtage of L.

U. 13 Solvey" + 8y'+ 16y = 6.

14 Find the Wronskian of the functions x4,x4logx.

15 Solve r2y" + |ry' + 13y = g.

16 Find the Laplace Tlansform of eo4t.

Maximum : 30 Weightage

(L2xY+=Sweightage)

'Tum over
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c'25681

18 Find a solution u (x, y') of the partial differential equation uo- u = 0'

19 Solve uw = 0.

:ule with n'= Atoapproxima t* [i s*' *.

ZL Find approximate solution to the initial value problemy' = ! + y2,! (0) = 0.

(9x1=gweightage)

' Seetion C '

Answer anY frve questions.

.: ,. ,', .. Eqch.question corrics a wetghtage of 2.

[I. 22 Solvey' + 2y' -35y = lLetu + 87 sin 5r'

24 Solve the initial value problemy" +y'- 6y = L,i (O) = 0,11(0) = 1.:

25 Usrng convolution find the inverse h (t) of H'(")' 1 . 
'=" ++)'

26 find the Fourier series representingt in the,interval [-E "]'
27 Using Euler,s method, finrly wheny' +.2 q2= 0,, (0) = L, h = 0.2'.

28 Solvey' =-O.W;y (0) = l bythe classical Runge'Kuttametlrod (10 steps, h=O'2)'

(5 x2= 10 weightage)

Answer dnY two questinns'
' Eaeh question corrics a weightage of 4.

117. Zg Solve 4*2y,+ 8ry' -By =7x2 -Lfuxs.

80 Using tfre Laplaee transform, solvey" + 6y' + 8! = e4t -.e&,y (0) = 0,y'(0) = 0'

(2x4'=Sweightage)
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FOLIBTII SEMESTER B.Sc. DEGREE EXAMINATION,

(CUCBCSS_UG)

Complementary Course

MAT 4C O4-MATHEMATICS

Time: Three Hours 1\[exirrum: 80 Marks

Objectiue type.
Answer all twelve questions.

1. \ilhat do you mean by a non linear differential equation ?

2. Write the solution for an homogeneous differential equation with 2 *. Bi as a double root for. its
auxillary equation.

3. state the Existence and uniqueness theorem for initial value problem.

4. What is the Shifting phoperfi of Laplace transform ?

$'?+r]%_:*:t -.-_ .._$]j!u..&
:**]::4,i-i-..:

6. What is t (r"r'1 ?

7. How do you define a sawtooth wave function ?

'8. Define and give an example of an odd function..

9. write the Euler's formula for a fourier series of a periodic function.. .

10. Write the formula for Runge Kutta method.

11. Does the inital value problem*y' = 4y,y(0) = t has solution ? Give reason.

(l2xL=12marks)
Part B

Short answer type.
Answer any ninLe queslions.

Find the particular integral for y'+ 4y = 8x2.

Find a basis for the solution of the differential equation y, - y = 0.

--Find Wlek,*"u ).

13.

14.

15.

/(\,r'.o i ''lr'r r,'"il*\.
(Jl' -- - .-. r,?/. +,

i..r....1i.,............,....:>.1:i, ti,
\4r'

Turn over
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c s902 v7 " *l
I
I
I

16. If L"(fl4)=r(r) then show that r' (/(s - o))=e" F(t).

L7. Show that the Laplace transfom is a linear operation.

, 18. Find L (sinzr).

19. Show thatthe functionf(r) = constant is a periodic function of periodp for everypositive).

20. Find the fourier series of f (x) = -1. ,- rc < x < rE.

2L. Show that u = cos 4tsin2r is a solution of the wave equation.

22. Apply Picard's iteration upto 4 steps to solvey' =Jt andr(0)= 1.

23. Show that the initial value problem y' = rfu],y (0) = 0 does not have a unique solution.

24. What do you mean by Lipschitz condition ?
(9x2=18mar.ks)

Part C

Short essay.
Ansanr any ak questions.

25. Solve x'y' +7xy' +l3y=9.

26. Veriff lp =2x2 - 6x +7 is a solution for y' +3y' +2y= 4x2 and find a general solution.

aa irancfnm ni f (t\=!''0"'4I27. Find the Laplace transform of f (i1= 
t ,, t r 4 I-

28. Find r' I j'* to '1

ae. 
[s, _s_6J.

29. Solve u, = Zxyu.

31. .Solve the integral equation y(t)=r * fir(") sin (r - r) dr.

BZ. Usrng Simpson's rule'evaluate the integral tf * with z = 4 and hence find an upper bound for

. the error incurred.

33. Apply improved Euler method in 3 steps to solvey' = y, y(0) = 1 with Ir = 0.1. Also find the error

occurred' 
(Gx E=Bomarki)
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Part D

Answer any taro qunstinns.

(a) Solve x'y' - 4xy' +6y,=21*..

(b) Solve the initial vahre problem (ff + 4)y = -l}fu rr,r(, )= 1.g,y,(0) = 6.

Solve the int€gral equation l(tl=1 * !"t(r)sin (r - t) dr.

c 8ss2

Q x !0 = 20 marks)

(
[*.-Y.r.I]

36. Findthefourierseries ot f(x)=]* o' ,:1.,
la'r'*'T)

l
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I

li

1.

2.

3.

4.

5.

Is the equationy' = J7; [near or non-linear ?

Is y = e-' a solution of y, + y= 0 ?

Solve y"+ 7y=0.

Maximum:80 Weightage

(12x r/+ =Sweightage)

Turn'over

Define the

6. Find the inverse Laplace Transform of F(s) = %, _1.

v.

8.

9.

10.

11.

t2.

or

\l

d+

FOURTH SEMESTER B.SC. DEGREE (ST]PPLiINTNNTANYNMPNOVEMEATT)

Time: Three Hours

Find the fundamental period af cos2,nx.
rs the following function even or odd or neither *2 eas nx.
What is the 2 dimensional Laplace equation ?

Define the Lipschitz condition

State Simpsbn's rule.

Sectidn B
AAtLStDer all questintw.

13. Find the Wronskean of the functions H = x2 and. y2 = x2lnx.

_ /+. Find the solution of y, i 4y, + 4y = g.

15: Find the Laplace Transform of f Q)= cosh 7t.

(uc_ccss)
Complementary Course

MM 4C O4_MATHEMATICS

\ \
Bection A

Answer all questinns.
Each question carrici a weightage of ve.
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16. Find the inverse Laplace Transform of F(s) = (s _ 2)-t..:
L7. Is u = sin ct sin r a solution of thg rryave equation (with,suitable c) ?

19. Solve u, = u.

rethod anycompute !1,!2,......,!* with ft = 0.02, gi r.o' y, =(y - 
%r-r r;,37(0) = t,

Section C

Answer any fle qucstinns.
Eaeh qu.estino "irrirri-iiiifi" of z.

Solve yn + y' = 2 + 2x + xr,y(0)=8,.y,(0) = *1.

Find the taplace Transform of F (f).= te-a sin2t.

(9 x 1= gweightage)

state tlre convolution theorem and use it to evaluate the inverse h(t) of H
Find the Fourier siub seriesbffir) = n:;;O::;ry

using Eunse Kutta Method, find y when x = o.z!,given / = #,, r(o; = 1,

I

.-lrr Evaluate 
{#? using Trapezoidal rule, taking h = o.25.

Section D

. Each qu.esti,on carries a weightgge of 4.
29. Solve y' * -y = sec r..

30. Solve by the method of Laplace Tbansforms 2 y, + y = t, y(0)= l, /,(0) _ _2.

31 Find the Fourier series expansion of/(x) = +, - 7t <. x < tr.:Hence show t;.at

r,l.l.l 12l+_+_+_+.....=_:_.4 9 16""" 6'

20' show that f (x,"rz) = lsin yf * x satisfies the Lipschitz conditinn with m = t.

(5x2= l0weightage)

(2x4=Sweightage)
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FOITRTII SEMESIER B.So. DEGruE EXAMINATIONI
(u.G.-ccss)

Conplementary Course-Mathematics

MM 4C OTMATIIEMATICS

Time: lhree Hours

Unit I
Answer oll twelve questians.

1. Whi& of the following is not a solution of f- J = 0 ?

Find the general solution of y' + 9y' + 20y = Q.

Write a pair of basis solutions of x2 y' - 4tcy' + 6y = g.

If yr="Z*, !z=e-e find u (yt, y).
Find tfte laplace transform of sin arf.

(Pagps: $)

O) e+.
(d) L+d.

G) Odd function.
(d) Either evea or odd.

fu:i,;;

Maximum : 30 Weightage

(L2xM,=Sweightage)

(a) d.
(c) d + ea.

2.

3.

4.

b-

6. Find I;1 feo 
* ot-2 * ta').v' r'..sg 

I t' t
7. f (*)= r8 +2x2 is an:

(a) Even Fnnction.

8.

9.

10.

11.

L2.

(c) Neither even nor odd.

Write the one dimensional wave equation.

Find the smallest periodp of cos rr.

Plot the function f (*)= xlrxl, -n < x <1t.

Find a solution of the partial different equation uo -u,=0.
Write the iteration formula for the Picards methods.

#g:="::::t\

Turn over
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Unit II
r.)'.,: :. - ' t,i'' .r{nswer ozy nirf.g qal,.e,ftiotpl,:,ti 

r:::

Apply (D + 5)2 to sin 5r + 5x.
r :1" ...

Find the general solution gf y, + 10y, + 25=0.

Find two linearly independent soluJions of * y, -2.8x y, -Z=0.

16. Find a pirrticular solution of y' - 5y, * 6y = sr.

L7. Reduce to first order and solve Zryn =gy,.

18. tr'ind the Laplace transform of (a + L), 
"r.

19. If L [/(")] = r (s) prove that

,e)=f, b)dp

zo. Find+_r [: I!v' 
. 

r',r{r rJ 
L;(1. ,rrl

I
I

I

I
I19.

L4.

15.

(9x1=9weightage)

iti;

i

-=
1

2L,

22.

Show lhat u=*2 * !2, f =4satisfiesthePoissons equation.

Find the solutions of uo tt o =0 by separating the variables.

Unit m
Answer any ftve qucstiotns.

25. Solve the initial value problem Xf +L.qy, - t =!12 *2 -. 6*3 - *4
26. Using method of variation of parameters solve y, + y= sectr.

27. Find r*et where * denotes convolution.

fo if -2<x<-t
28. FindoointheFourierseriesexpansion of f ($=lk if -1<r(I.

[o if L<x<2

f Find first two approximate solutions /r k) ""d 
yz k) of the initial value problem !, = * * lt

Y (0) = -1 using Picard's method. ,

- iql

, Y(o) =4,!' (o)=e.

2f. U-sins method of partial fractions find r, 
[ff.f]



85.

I

I

I

i\. ..-

Lt "r,E
29.

3

Usingconvolution find the inverse Laplace transform of +
(s2 + +)'

30. Solve the integral equation y (t) =t * [r(r)sin(r - t) dt.

31. Findthe Fourier series expansion of f (r) = x2, - rc < x, < It.

82. Using Simpson's rule with z = 4 estimate fiS *n a*.

Unit IV
Answer any ttto questions.

88. Solve 12 y'-4ry'+Gy=z!xa.
84. Using Bunge-Kutta method solve the initial value problem

/ =r* !, ! (O)=0, h=0.2.

c 81846

(5x2=l0weightage)

(2x4=Sweightage)
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fime : Three Hours

(Pages :3)

FOURIE SEMESTER B.Ss. DEGREE EXAIIINATION;
(U.G.-CCSS)

Mathematics (Complemeatary Course)

MM 4C O4-MATHEMATICS

Part I
Answer aUl qutestions.' Each question cories Y+ weightage.

1:

2.

3.

4.

Apply the operator D2 + 3D on e-* + e2".

Find the:ger-ieral solution of y' + y = 0.

Verifu whether linearly independent :.eE, and re3r.

, {.r:9.3-:=,1ap,,t:": Trqlsform rl ra-bt.

5. Find the inverse Laplace transform of

"6. Define the unit step funetion u (t - o). 
,

7.' Give an example of a function without a fundamental period.

8. Define an even function.

9. What is ttre one dimensional wave equation ?

10. Give the general form of an IVP of 1st order.

11. What:is the Lipschitz condition ?

12. Find an upper bound for error in approximating using Tfapezoidal rule,

Maximum : 30 Weightage

n=4for2l *2 d*.
J
1

(l2xVt=Sweightage)

1

;r'

ffiFq'.
Kilt-r!1:T:

Turn over
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Part II
7----------I : : 'Edeh questi,on corries L useiShfuSe :

13. Solve the tVP \yn +-9y'* I = 0, y(0) = 4, y'(0) = #-

14. Solve x2 y' -}xy' + 4y =0,

15. Solve y' + 4y = sin 8{.

16. Find the Laplace transform of t enswt.

GB0?.2.,

v(0) = 0.

(9x1=gweightage)

Ll. Find the inverse Laplace transform of (" _ Z)t

(i) f(*)=*2.

(iii) sin * + cos r.

18. Are the following functions even, odd or neither.

(ii) f(tc)=e-14,

(iv) 
"1"1.

Check whethel u = et sin y is a solution of the Laplace bipation.

Find y2(") Uy Picard's iteration for the lVP yr =L +'ty2,r (O)= 9. .''
.

Compute y3 by Euler's method with [ = 0.2 for the ffP y' = x * y;

Part III
'Answer 

anY five questions.
Each question carries 2 wieightage-'

Solve y' + y = sec r by the method of variation of parameters.

1

Using convolution, find the inverse Laplace transform of 
"{sI f)'

J
Using Tbapezoidal rule, evalutte I e- " dxwith z = 10'

0

19.

20.

21.

22.

23:

24.



3
\"'l

25.

2,6.

I

I

.

i

-

c 8w72

/27. U-se Simpson's Rule with

Find the Fourier cosine series af f ('x)=7r - *r0 < r i zt.

-2

z=4 find I xdx'
,l

(Ex2=l0weightage)

29. Using Laplace transforms, solve the IrfP y' +Gy'+ 8y = e-a ' e-tt, t(O)= y'(0) = 0.

: rta:

-%":'%
/2. *.s%

Hence deduce that 1 - *. * -+. .... =;.
:

31. Solve y' ; x + y, y (O\= O bJ the Runge-Kutta method with /e - 0.?' in five steps.

i ex4=gweightage)

r @) =lk'
Io,
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Fot BIE smrySTER B.Sc. 
?ECRPE 

ETAI{INATIo
'',, MM +c b+-UaIHEMATICS

Time: Itrcellours

Unit I
l

(Ansuter all twelve questinns.)

1 [hich ofthefollowing is not a solution of y"+ y =l 7

(a) 1+i:osr.

Find the general solution of y"-*$y = g 
"

Define the unit step fuuction u(l-o).

f(x) = *cosrer is :

(a) An ele! functiol.

. (c) Neither even nor odd.

G) 1+sinr.

(d) 1+cos*+sin*.

(b\ ngz -e;.sm-2=o:

(d) m2 +3.5m-2=O.

&) Odd function.

(d) fi'lither evenor odd"

Maximum :

2013 ,',l',i,,i'
' t ',,f'

..- ...'").
30 Wpightage

.\->'
of

(l2x [ =Snieightage)
- , Turn over

.l2-

2.

3.

7.

8.

AuiillarS, equation correspondingto x2.y"-2.FxJ,'-2y = Q : '

\ ..

4. Eyr =sinzr qnd iz=lcos?i, Find'ur(yr,'yz\." "' .' '''

:.

f--rl 5s I

6. Find L ^Lp--ul

9. Wf,ite the general form of the two dimensional Foisson! equation.

10, Solve the partial differential equation u* *tt* =O .

11. Find the smallest positive period p of sin2r. v.



F
I

I
I

\{3 18.

tn'g 
rn.

.f' 'u'
- ,ft-

N)'u'
L7.

18.

.2

Unit II
(Answer any rrirre questiats,)

Apply (D + 1) (D - 2) to *r-x .

Find the general solution of (D2 - D 2) y =0.

Find two linear independent solutions of x2y"-}tcy'+ 4y - 0 .

Veriff that y, =2x2 -Gx+7 is a solution of y"+3y'+ 2y = 4x2 .

Reduce to first order and solve y" = y' .

Find the Laplace transform of 5 e2t sinh 2r.

Unit ilI
(Answer any five questbns.\

Solve the initial value problem y"- 16y'+ LBy = 4 e3' , yt1) = 2, y'(0\ = 4.

Using method of vaiiation of parameters solve y"+ 9y = csc8r

Find ,t *e-, where * denotes the convolution.

zB. usins method of partial fractions find L-l[#]

c 4r4s6

(9x1=9,weightagB)
gb

[.

20.

19, If L(f@)=F(s) provethat Ll"*frn7=F(s-a).

Findrlt#]
Show that u=zxy satisfies the Laplace's equation

Find the solution of u* -uy = 0 by separating the variables.

zs. Find oj intheFourierseriesexpansion ot f@i=l;:,' ;".:".J p=Ztr

24. Find the first two'approximate solutions y1(*) and, y2k)of the initial value problem

!' = x+ y, y(0) = 0.

2L.

22.

25.

26.

27.

.+*- -



30,

31.

82.

zs. Find I;rlfrfu|] o, *r,rolution.

33.

34.

35.

c 4L469

t>w

(5x2= l0weightage)

32-

(2x4=Sweightage)

iw
'--'-"€-2d

g
-t

Solve the integral equation y\t) = 1+ Jo/t) dt .

Find the Fourier series expansion of fk) = Ztr, -L < x <L, P = 2-

Use Trapezoidal. rule with z = 4 taestimate fe* -U a* .

Unit IV
(Answer any two questions.)

ApplyEuler's method to solve y' = x+ !, y(0)= O, h=0.2.

Find the Fourierseries of f\d = n2 -i < x <t.

Solve using Laplace transform y'+ 10y = 10 sinf,. /0) = 0.

7,


