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FOURTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION
APRIL 2021 '

Mathematics
MAT 4C 04—MATHEMATICS _
Time J: Three Hours , - Maximum : 80 Marks
Part A '

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

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

2. What are the sieps for finding general solution of a non-homogeneous equation y” + ay’ + by=r (x)
3. - Find Wronskian of y; (x) =" %* and y, (x) = e 3.

4. Whatis L[1]?
Define periodic function.
What is unit step function ?

State Convolution theorem.

Define and give an example of an even function.

© ® 2 & o

Give one dimensional wave equation.
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.

(12 x 1 = 12 marks)

Turn over



13.

14,

15.

16.

17.

-18.

19

20.
21.

. 22.

23.

24.

2 - | C 2217

Part B

Answer any nine questions.
Each question carries 2 marks.

Find the particular integral for y" — 4y’ +3 y =10e72%,
Solve (D2 - 2D + 3) y= %3 +sin x.
Find W [el’x ye” }

1t L' (£ (s))=F (¢) theﬂ show that L'! (f (s —a))=e* F ().

Show that the Laplace transform is a linear operation.

Find L [t2 cos t].

: 1y 1
I i ] ) 1, el t 5
Using convolution .prope.rty, ﬁnd [ 2 ( N a)}

Find the Fourier series of f (x)= x2, when - 1 < # <1 with period 2.
Show that u = cos 4¢ sin 2x is a solution of the wéve equation.

Apply Picard’s iteration upto 3 steps to solve y' =1+ y2and y (0)=1.

1 . <
2 , L
Compute j x” dx 1y the rectangular rule with 2 = 0.5.
: 0 ,

2

1
Solve _[ o dx by Trapezoidal rule with n =4 and compare the estimate with the exact value of the
1 . ;

~ integral.

(9 x 2 = 18 marks)



25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

3 : , ' C 2217
Part C

Answer any six questions.
Each question carries 5 marks.

Solve x2 9"+ Txy' +13y = 0.
Solve the non-homogeneous equation y" - 4y’ + 3y =10e~2%,

Obtain the Fourier cosine series representation of f (x) = e*, x € [0, n]

s°-4s2 + 4
Find the inverse transform of _2 ( s 2)'

Solve u, +u, =2 (x + y)u.

Express the function f (x)= x2, when - 1< x <1 as a Fourier series with period 2.

Ly
Solve the integral equation Y =1~ _[ (£t ¥ (1) dr
0

5
Find an approximate value of log,5 by calculating _[ 4x + 5 by Simpson’s rule of integration.
| 0

Solve by Picard’s method y’ —-xy=1,given y=0when x=2. Alsofind y (2.05) correct to four places
of decimal; '
(6 x 5 = 30 marks)
Part D
Answer any two questions.

Each question carries 10 marks.

(a) Solve x2y" —4xy' + 6y=21x"*.

(b) Solve (D2 -2D+ '1) od 82%/%". Turn over
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- 35. Find the solution of the wave equation :

 Pu_ P
e x2

- corresponding to the triangular initial deflection

—21—k-x, when0<x<—2-
dda 0

—l—(l—x), whené{x<l

and the initial \}elocity zero.

2, —2<x<0
36. Find the Fourier series of / (¥)= % D=z<sin{i29).

(2 x 10 = 20 marks)

-
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2.
3.
4.

10.

11.

12.

(Pages : 4) Name

Mathematlcs

MAT 4C 04—MATHEMATICS

¢ Three Hours

Part A

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

erte Euler-Cauchy equation.
State the first shifting theorem for Laplace transforms.
Define odd funcﬁon. Give an example.

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

Piad L (t+ e )

i S
Find L 1(82 i 2]'

a

If L (f (¢)) and £' (¢) erintsind L (F (t))-

Define Half range Fourier sine series.

Write one dimensional wave equation.
Write the' characteristic equation of the equation y" +10y' +29y=0.
Werite the error estimate the Trapezoidal rule.

Find the Wronskian of y;, y, where y, = cosx, y, =sinx,

Reg. No

SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION APRIL 2020

Maximum : 80 Marks

(12 x 1 = 12 marks)

Turn over
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Part B
VvAnbswén any nine questions.
Each question carries 2 marks.

13. ‘Sjoll\‘rg ¥y +y=0, y(0)=3, y(m)=-3.

14. Find abasns of "s'oilu‘t_:ibns for 12 y';. — xy' 4 y =0. ,
15. Solve (D2 _+‘w2)y‘='0- : T (LR | g
16. Solve x2 Y —25xy -2y=0.

17. Find a particular solutioribf y" -3y —4y=-8¢ cos2t.

- 18. - Show that Laplace transform is a linear operator.

19. Find th;': Laplace tr-an,sform: of sinh at.

20. Find 11| 1|
: 3 ’ (s ‘1)

*

. : i :
91 Find‘L(l';e J

22. Find the Fou_rier'series of-‘f (x)=x-%%,-n <x<mf (x+ 21:)‘= f{x).

" 23. A town wants to drain and fill a small poiluted swamp. The SWﬁmp ave_fages 5 feet deep. About
how many cubic yards of dirt will it take to fill the area after the swamp is drained.

24. Show that the function y=ecosy is a solution of the two dimensional Laplace equation

d%u Pu
| e
i S _ i & T » P : . (9 x 2 = 18 marks)
| “



25.

26.

217.

28.

29,

30.

31.

32.

33.

3 C 80917

Part C

Answer any six questions.
Each question carries 5 marks.

Solve the non-homogeneous equation :
y' -y —2y=10cosx.
Solve the differential equation :

i _2'
(D2 +4D+4)y=ex2x.

. hillin
Find the inverse transform of (s+1)(s+2)

Find L (¢ sin at).

Solve :
1 .
ait) - iy I sin (¢ - u) y (v) du.
0

Find the Fourier series for f.(x) =| x |is [ =, n] with f (x + 21) = f (x)-

Find the approximate solution to y' =1+ 2,y (0)=0.

1

Compare the values of ,[ x dx ohtained by using Trapezoidal and Simpson’s rule.
0 : : -.

Given y' =-y,y (0)=1. Find the value of y'at x, x= (0.01)(0.01) (0.04) by improved Euler
method. | !

(6 x 5 = 30 marks) -

Turn over
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s Am@my two questions.
Each question-carries-10 marks.

T L it (O
,

34, Solve:x?y —zzy'+2y :-(3x2 - 61 +6)e”
Cy()=2+3  y(1)=30.

k]

R TR ;

e o e

S . " _1_ s+1 ! 5 i »
‘35. Flnd»th'e 1nve;'se transform‘ofv 1 ot o 48 : et

36. Find the Fourier series of f (x) =% in [~ n, n] with £ (x +2n)=f (x).
Hence deduf:e.tha‘tr. > fag 2 ‘

]

Bl%

@x10< “'20;:n.1.arﬁs) '.
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FOURTH SEMESTER B.Sc. DEGREE EXAMINAT].’MAP ‘9’«’*”:
(CUCBCSS-UG)
Mathematics
MAT 4C 04—MATHEMATICS
Three Hours | . : : o Maximum : 80 Marks

Part A (Objective Type) .

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

State the Existence and Uniqueness theorem for initial value problem.
Define and give an example of an even function. ]

What do you mean by a non-linear differential equation ?

Solve y" . y -2y =0.

. Define a unit step function.

State the existence theorem for Laplace transforms.

g a
Find L 1(32 - 2)-

a
el
Find L(t A)

Define a rectangular wave.

Write the 2-dimensional Poisson equation.
Give a formula for an error for Simpson’s rule.

Write the formula for Runge Kutta method. ;
" : (12 x 1 = 12 marks)

"~ Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

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

Find a basis for the solution of the differential equation y"+y=0.

Turn over



15,
16.

17.

18.

19.
20.

21
28,
28,

24.

25.
26.

217.

. L C 61250

10y (s))=F(¢) then shoW that L (F(s - a)) = e F(t).

1

” ’ . g : 1
Solve 3y -8y -8y =0,y(-3)=1,y(3) = (;2_)

Find L(e™ cospt).

If f(x) is a periodic function of x of period p, show that f(ax),a #0, is a periodic function of x of

Ja P
period e

Find the Fourier series of f(x)=x+|x|,-n<x<m.

Show that u =e*sinx is a solution of heat equation.

Apply Picards iteration to solve y' =y-x2, ¥(0)=1 also find y (0.1) and y (0.2).

3
4 v .
Evaluate I x"dx using Simpson’s rule.
; !
What do you mean by convolution ?
i

Evaluate J. ——dx by Trapezoidal rule.
01+x

| (9 x 2 = 18 marks)
Part C (Shqrt Essays)

Answer any six questions.
Each question carries 5 marks.

Solve (4x2D2 +12xD + 3) y=0.
Find a gene;'al solution of the differential equation y" -2y +5y =5x% — 6%+ 6.

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



28.

29.
30.

i

32.

33.

34.

35.

36.

3 : o : C 61250.

4 ( or28 2e—5s)

I e R
Find p

Solve Uy = Uy,

-k, if -m<x<0;

Find the Fourier series of f (%)= {k if 0<x<m

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

Given y =-y, y(0) = 1. Find the value of y at x =(0.01)(0.01) (0.04) by improved Euler method.
Find approximate solution to y' +y = e~ ; y‘(O) =0.

5.2
Evaluate _[ log, x dx using Simpson’s rule.
i .

(6 x 5 = 30 marks)
Part D

Answer any two questions.
Each question carries 10 marks.

Solve x2y"” -~ 2xy + 2y = x3sinx.

i e t -
Solve the integral equation Y (t)=t+ J‘y (1)sin(¢-t)dr.
-0

x+x2,if—1t<x<1t;

Find the Fourier series f(x) i { ;.
. b1

: iy —

19 %10 = 20 marks)
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FOURTH SEMESTER B.Sc. DEGREE EXAMINATION APRIL 2018
(CUCBCSS—UG)

Complementary Course

MAT 4C 04—MATHEMATICS

Time : Three Hours i gy ' : ' Maximum : 80 Marks

N gk N e

..10.
11.
12.

13.
14.
15.

l6.

Part A (Objective Type)

Answer all questions.
Each question carrzes 1 mark.

"What do you mean by fundamental perlod 2

erte the characteristic equation of the differential equatlon 2y +10y'+25y = 0.
Write the 2 d1mens1onal wave equation.

Give an example of a function which is neither odd nor even. -

. State the»existehce and -uniquenéss theorem for initial value problem.

Find the Laplace transform of r@.
Find the Wronskian of e** and xe.

af oA e
Find L1 )
ind (s/a—,-'l) |
FindL(t+et)

State the second shifting theorem of Laplace transform

erte the error estimate for Simpson’s rule.
Write the formula for Runge-Kutta method. :
, . (12 x 1 = 12 marks)

Part B (Short Answer Type) |

Answer any nine questions.
Each question carries 2 marks.

Find the Fourier cosine series of f)=n-x,0<x<m

Show that ,, _ -w?? ;| wx' is a solution of heat equation.

Apply Picard’s iteration to solve y' =y 52 (0)=1. Also find y (0, 1) and y (0 2)
By reducmg to first order solve ¥y +(y)% =0.

Turn over




17.
-18.
19.
20.

21.

22.

. 23.

24.

25.
26.
27.
98,

29.

30.
31.
32.
33.

T2 ' D 41988

Find fundamental set of solutions of 2¢2y" +3ty'~y=0 ¢>0. Given that y,(¢) =t"1is a solution.
S_E)lve y"+8y +16y = 0. '

4
Flnd’the inverse transform of —( oy 1) (s+ 2)'

Solve the initial value problem Yy +y - Gy 1 y(0)=0, y'(O) 1.

Find L(te“ sin t).'

Using convolution property find L L 5 o\
s s(s +4 )
Use Trapezoidal rule with n = 4 to estimate { x*dx.

Solve the partial diﬁ'ergntial equation u,, +4u=0. S :
: : .t - (9x2=18 marks)
Part C (Short Essays) - .. - §

Answer any six questions.
Each question carries 5 marks.

Solve (x D2+ 3xD+1)y =0.

Find the general solutlon of the d1fferent1al equatlon y 2y + 5 y 5x3 —6x2 +6x.

Find the Laplace transform of e 2u(t- 3)

: 2 : |
Find L1 =2 . . ' )
o [82 + 1t2

N
Find the Fourier series expansion of :

f(x) {smx 0<x<n}

n<x<2mj

Solve xy” —y'"=(3+x)x%e"
Find the solution of u, + u, = 0 by separating variables.
Find approximate solution of y'+y =e” y(O) 0.

Obtam the half-range cosine series of f (x) = x when 0<x< 2

(6 x 5 = 30 marks)




= .PartD
- Answer any two questions. :
: - Each question carries 10 marks. -
.. 34. Solve the non-homogeneous-equation Dy -y'=2 y =10cosx.
35. Solve the initial value problem y” ‘¥2y' +2y =r(t) .
. [10sin2t if O<t<m|
wherer(t): ] o Ty e
; y@=1 y (@ =-5
Using Laplace tx_'ansforn";s. e ,
36. Find the Fourier series of the functions -
o x+x® —dA<x<n : - 2
fx) =3, ' ‘ e
L T x=txn ; ' AT e
11 n
1+ +—5+.ienee =4,
Deduce that TRt : 6
(2 x 10 = 20 marks)
-
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FOURTH SEMESTER B.Sc. DEGREE EXAMINATION, APRIL 2017
(CUCBCSS-UG)
Complementary Course -
MAT 4C 04—MATHEMATICS _
Time : Three Hours . ‘ ' Maximum : 80 Mérks
Part A |

 Answer all questions.
Each question carries 1 mark.

. Pind the general solution of y11 + w2y = 0.
. Find (D2 + 3D) cosh 3x.

1
2
3. Write the general form of the Cauchy-Euler eqﬁation.
4. Find L(q+ bt +ct?)- -

5

. L{f)=—. FEE
@ L) -S£ ). (b) L(f)—f(0).
(¢) SL(f)- f(0). () SL(f)~f"'(0).
6. L1 (-51—2)=— | | o o
s“+a% -

| 7. Write the second‘ shifting theorem of Laplaqe trarisfor’m.

8. Sketch'f(x),=|x|for —M<X<T |

9. Find a, in the Fourier series expansion of: f(x) = X2, -t <x <.

10. Write the Picard’s iteration formula to find a numerical solution of y' =f(x, y), y(xo) =¥

11. Write the one-dimensional wave equation.
12. Find the period of cos nx.
' _ (12 x 1 = 12 marks)
PartB
Answer any"nine guestions.

Each question carries 2 marks.

13. Find the general solution of (9p2 +6D+1) ¥ =0. ~

4

14. Solve x2y"—3xy' +4y =0.
15. Find the Laplace transform of (¢ + 1)2 ¢’

Turn over
|



- 16.

17.
18.
19,

20.
21.

22.

23.

24,

25.

26.
217.

28,
29.
30.

31.

32.

33.

ﬁ;\:}-\~ 5
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s’

Find L1 (60 +6s2 +s* ] e

Iff@e)=t and g(¢) = e® find the convolution (f * g) (¢). *

Find the Fourier cosine series of the function f(x)=n-x1in0< x <.

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

Apply Picard’s method to solve the initial value problem y' = 2 +y,y(0)=-1.

Solve the parfial differential equation u,, = u.

6
Evaluate '(f) using Trapezoidal rule taking & = 1.

1+x2
Solve the initial value problem y"+%' =0, ¥(0) =5, ¥'(0) = - 3 using Laplace transform. |

Derive the Euler’s formula to solve the differential equation ¥’ = f(x, ), ¥(%o) = ¥o- v
(9 x 2 =18 marks)
Part C ' ‘
Answer any six questioﬁs.
Each question carries 5 marks.

Find the general solution of y"+2y'+y=2x+ x2.

Find the general solution of (D2 +3D - 4)y =8cos2x.

Solve y"+y = sec x by the method of variation of parameters.

1
Find the inverse Laplace transform of (o ) (s- \/5)

Solve the initial value problem by Laplace transform y'+3y=10sint, y (0)=0. -

Find the Fourier series of the function f(x)= x2 ;=M< x3< .

ot
Using Laplace transform solve the integral equation y&)=1- (f) (t -7 y(vdr. |

Find the deflection u (x, t) of a string of length L = 2n when ¢ = 1, the initial velocity is zero and

 initial deflection is 0.1 (n? = x2)-

Tdx ,
Evaluate { 3 using Simpson’s rule by dividing [1, 7] into 6 equal parts.

(6 x 5 = 30 marks)




34.

35.

36.

3 » _ : C 23323
Part D

Answer any two questions.
Each question carries 10 marks.

Solve the initial value problem y” + 1.2y'+0.36y = 4¢7%5%, %(0)=0, y'(0) = 1.
Solve y"+2y'+5y = e *sint, y (0) =0. Using Laplace transform. Given y'(0) = 1.

, : - d |
Use improved Euler’s method to determine y (0.2) in two steps from 42 +Y, given that

dx
y0)=1.~ . - ‘
: (2 X 10 = 20 marks)
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FOURTH SEMESTER B.Sc. DEGREE (SUPPLEN[ENTARY) EXAMINATIQN
APRIL 2017
(UG—CCSS)

I

I
N = O

13
14
15
16

© ® 9 O A W N -

Complementary Course
MM 4C 04—MATHEMATICS

: Three Hours Maximum : 30 Weightage

Section A

Answer all questions.
Each question carries a weight of %..

Find the general solution of y" —y = 0.

Find the ‘Wronskian’ of e* and xe* and verify the linear independence.
Write the Euler- Cauchy equation.

Find the Laplaée transform of f () = e®.
Find L () fromf@)=sin2@).. . . .. _ _
Define the Dirac delta function.

Find the fundamental period of cos (21: x/ 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.
- (12 x % = 8 weightage)
Section B

Answer all questions.
Each question carries a weightage of 1.

Solve y" + 8y' + 16y =0.
Find the Wronskian of the functions x4, x* log .
Solve x2y" + Txy' + 13y = 0.

Find the Laplace Transform of e?~?,
‘Turn over



III.

17

18

19
20

21

23

24

25

26

27
28

29
30

31

2 ; C 25631

Find the inverse Laplace transform of F (s)= ( )
s+

Find a solution u (x, y) of the partial diﬁ'erentlal equation u,, —u = 0.

Solve Uy, =0.

. : 1
Use Simpson’s rule with n = 4 to approximate L 5x* dx.

Find approximate solution to the initial value problem y=1+5%y () = 0.
‘ (9 x 1 = 9 weightage)
- Section C '

Answer any five questions.
Each question carries a weightage of 2.

Solve y" + 2y' — 85y = 12 ¢5* + 37 sin 5x.
Solvey" + 2y'+y =e* cos x.

Solve the initial value problem y" + y'— 6y = 1 y 0)= 0 ¥’ (0) =

Using convolutlon find the inverse h @) of H (s) = e
(s + 4)
Find the Fourier series representing x in the interval [—n, 1t].

Using Euler’s method, find y wheny' + 2xy%2 =0,y (0) =1, h = 0.2.

Solve y' = - 0. 2xy y (0) = 1 by the classxcal Runge-Kutta method (10 steps, b = 0.2).

(5 x 2 = 10 weightage)
Section D

Answer any two questions. '
Each question carries a weightage of 4.

Solve 4x2y" + 8xy' — 8y = a2 — 1543.
Using the Laplace transform, solve y" + 6y +8y=e3t-e® y(0)=0,y (0) 0.

x if-n2<x<m/2

Find th i i x)= ‘
in eFounerserlesoff( ) {x—xifn/2<x<.3_1t/2

(2 x 4'= 8 weightage)



T C3992 . En N/

FOURTH SEMESTER B.Sc. DEGREE EXAMINATION,
ity (CUCBCSS—UG)

Complementary Course
MAT 4C 04—MATHEMATICS

Time : Three Hours s S8 Maxiinum : 80 Marks

Part A

: Objective type.
Answer all twelve questions.

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

2. Write the solution for an homogeneous differential equation with 2 + 3i as a double root for its
auxillary equation. '
State the Existence and Uniqueness theorem for initial value problem.

4. What is the Shifting property of Laplace transform ?

= i v \

S s e

(s+1)°

6. Whatis L(t“/z) ?

How do you define a sawtooth wave function ?
Define and give an example of an odd function.
9. Write the Euler’s formula for a fourier series of a periodic ﬁmdti()n. _'
10. Write the formula for Runge Kutta method. :
11. Does thé inital value proble_m xy'=4y,y(0) =1 hag solution ? Give reé—lson.

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

-

(12 x 1 = 12 marks)
Part B

Short answer type.
Answer any nine questions.

13. Find the particular integral for y'+ 4y = 8x2.
14. Find a basis for the solution of the differential equationy’ —y = 0.

15. Find Ww[e”,xe”‘].

Turn over




- 16.

17.
- 18.
19.
20.
21.
22.

23.

2.

25.

26.
27.
28.

29.
30.

31.

32.

33.

If L'(f(s))=F(f) then show that L™ (f (s - a))=e" F(r).

Show that the Laplace transform is a linear operation.

Find L (sin%).

Show that the function f (x) constant is a periodic function of period p for every positive p.
Find the fourier series of f&)=-1,—7 <x<m

Show that u = cos 4¢ sin2x is a solution of the wave equation.

Apply Picard’s iteration upto 4 steps to solve y' =y and y(0) = 1.
Show that the initial value problem ' =, /| |,y (0)=0 does not have a unique solution.

What do you mean by Lipschitz condition ? »
: (9 x 2 = 18 marks)
* “Part C
’ Short essay. ,
Answer any six questions.

Solve x*y" +7xy' +13y=0.

"Verify y, =2x" - 6x+7 is a solution for y” +3y' + ij =4x* and find a general solution.

1,0<t<4
Find the Laplace transform of f(¢)= { }
5t>4
Pind L_,( 35+16 )
s2-s5—-6
Soive u, = 2xyu.

Find the cosine series of f(x) =x,0 <x < L.

Solve the integral equation y(f)=t+ L: y(t)sin(z-7)dr.

N , o .
Using Simpson’s rule evaluate the integral I lzx dx with n = 4 and hence find an upper bound for‘

. the error incurred.

Apply improved Euler method in 3 steps to solve ' =y, (0) = 1 with A = 0.1. Also find the error
occurred.
(6 x 5 = 30 marks)

2 - C 3992

- g S v



34.

35.

36.

3 C 3992
Part D

Answer any two questions.
(a) Solve x’y"—4xy'+6y=21x",

(b) Solve the initial value problem (D2 + 4) ¥y =-12 sin 2x, y(0 )= 1.8, ¥'(0) = 5.

Solve the integral equation y(f)=7+ L: y(t)sin (r - 1) dr.

Find the fourier series of f(x)=

(2 x 10 = 20 marks)
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FOURTH SEMESTER B.Sc. DEGREE (SUPPLEMENTARY/IMPROVEMENT)
- '- EXAMINATION MAY 2016 i ;
o (UG—CC,SS),
Complex_neni_:afy Course
, MM 4C Ofl—MATHEMATICS_ b
Three Hours \

Section A

Answer all quesﬁons
Each questlon carries a weightage of Y.

Is the equatlony \/y +1 linear or non-linear ?
Is y=¢ asolutlonofy +y=02?

Solve "+ 7y = 0.

“Find t'HMLapIace Transform ot L (l‘) i

Deﬁne the umt impulse function. 3

Find the inverse Laplace Transform of F (s) = %s =

Find the fundamental period of cos 27 x.

Is the following function even or odd or neither %2 cos nx.
What is fhe 2 dimensional Laplace equation ?

Define the Lipschitz condition.

What is an initial value problem ?

State Simpsbn’s rule.

(12x % =3 weightage)
Section B ;

- Answer all questions.
_Each question carries a wezghtage of 1.

Fmd the Wronskean of the functlons yl =5 and y2 S Inx
Find the solutlon of ' & 4y +4y=0.
Find the Laplace Transform of /(1) =cosh7r.

. Turn over
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16.

17.
18.
19.

20.

21.

22,

23.

2.
25.
26.

27.

o

29:

30.

31.

-

: d

‘Evaluate I
1t

2 - - - C5162
Find the inverse Laplace Transform of F (s) = (s - 2)*5
Isu=sinctsinxa solution of the wave equation (with suitable c) ?

Solve Uy, = u
Solve u, = u.

Show that f(x, y) = lSin yl + x satisfies the Lipschitz condition with m = 1.

. 9x1=9 weightage)
Section C : =

Answer any five questions.
Each question carries a weightage of 2.

Solve 3"+ y' =2 4+ 2x + x? ,y(0)=8,y (0)=_1'

Solve x*y" + xy'+ y =0.
Find the Laplace Transform of F () = te —2 sin 2¢.

State the convolution theorem and use 1t to evaluate the inverse h(z) of H (s) =s (32 = a2)‘2
T — ;

. Fmd the Fourier sine series of f: W =r- X, 0< x < 7r

. Using Runge Kutta Method, find y when x = 0.2, given y K‘“a Yy (0) 1

x ‘ ' -
3 using Trapezoidal rule, taking A = 0.25.

. - (5 x 2 = 10 weightage)'
Section D : ' :
‘ Answer any two questions.

. Each question carries a weightqge of 4.

Solve y” + y =sec x.

Solve by the method of Laplace Transforms : " + y=t, y(O) ="1; y'(O) =-2. [\‘\/

g ;

* .
Find the Fourier series expansion of f (x) = o —7% <X <7 _.Hence show that

(2 x 4 = 8 weightage)




“3{'; 81846 (Pages : 3) Nams

(U.G.-CCSS)
Complementary Course—Mathematics
‘MM 4C 04—MATHEMATICS
Time : Three Hours ; ‘ , ‘ Maximﬁm : 30 Weightage
Unit I ‘
, Answer all twelve questions.
1. Which of ‘the following is not a solution of y'-y=07?

(@) e=. E o
(c) e+e™. (d) 1+e N

2. Find the general solution of y” + 9y’ + 20y =0.
3. Write a pair of basis solutions of x2 y" - 4xy' + 6y =0.

4. Iy, =e?*, y, =¢* find w(y1,y2)
5. Find the Laplace transform of sin wt.

s7

7. &\
6. Find L1 [M}
7 f(x)=x3+2$c2isan: ;
(a) Even Function. (b) 0Odd function.
(¢) Neither even nor odd. (d) Either even or odd.
8. Write the one dimensional wave equation.

9. Find the smallest period p of cos nx.
10. Plot the function f (x)=x|x|, -n<x<m.

11. Find a solution of the partial different équation Uy, —u=0.

12. Write the iteration formula for the Picards methods. i ‘
: (12 x % = 3 weightage)

Turn over



13.
14.

15.
“el 18.
17.

18.

19.

20.

21.

22.

23.

?4.

25.

26.
27.

28.

‘Apply (D + 5)? to sin 5x + 5x.

Using method of partial fractions find L} [

2 . C818467
Unit I

- .Answer any nine que‘stions.‘ 2
Find the general solution of y" + 10y’ + 25 =0.

Find two linearly independent solutions of x2 " - 25x y' = 2 =0,

Find a particular solution of y" -5y’ + 6y =e*.
Reduce to first order and solve 2xy” =3y'.

Find the Laplace transform of (¢ + 1)2 é.

If L[ f(x)]=F(s) prove that

) froe

Find £ [—1—]

s(1+2s)

Show that u = x2 + y2, f= 4 satisfies the Poissons equation.

Find the solutions of u,, + uy, =0 by separating the variables.

o if -2<x<-1
Find a, in the Fourier series expansion of f (x)={k if -l<x<1."
o if 1<x<2

Find first two approximate solutions y; (x) and y; (x) of the initial value problem y' =x + y,

¥ (0) = -1 using Picard’s method.
(9 x 1 = 9 weightage)
Unit III _
Answer any five questions.
Solve the initial value problem y” + 15y - y =12 x2 - 623 — 2%, y(0)=4, y’ (0)=8.
Using method of variation of parameters solve y”" + y = secx.

Find t*e* where * denotes convolution.

s2+9s-9
s3—_93 )



30.

31.

32.

33.
34.

35.

Using convolution find the inverse Laplace transform of

3

s(s2 +4)'

Solve the integral equation y (¢)=t + J; y(t)sin(z - 7) dr.

Find the Fourier series expansion of f (x)= %2, —m<x<m

: : .
Using Simpson’s rule with n = 4 estimate LS x* dx.

Solve x? y" - 4xy' + 6y =21 x4,

Unit IV
Answer any two questions.

Using Runge-Kutta method solve the initial value problem

yl'=x+y, y(0)=0, h= 0.2.

Find the Fourier series of f (x) =

%(n+x), -n<x<0

1
E(n—x),

O<x<=

C 81846

(5x2=10 weightage)

(2 x 4 = 8 weightage)
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Time :

10.
11

12.

FOURTH SEMESTER B.Sc. DEGREE EXAMINATION, MAY 2
| (U.G.—CCSS) ' . T
Mathematics (Complementary Course)
MM 4C 04—MATHEMATICS

Three Hours , - Maximum : 30 Weightage
Part I
Answer all questions.
chh question carries Y4 weightage.
Apply the operator D2 + 3D on ¢™* + ¢2%,

Find the general solution of y" + y=0.
Verify whether linearly independent : ¢3* and xe*.

Find the Laplace Transform of ¢® ~ %,

Find the inverse Laplace transform of o

Define the unit step function u (¢ - a).

Give an example of a function without a fundamental peﬁod.
Define an even function.

What is the one dimensional wave equation ?

Give the general form of an IVP of 1%t order.

What is the Lipschitz éonditibn 72

Find an upper bound for error in approximating using Trapezoidal rule, 7 = 4 for 2_[ x* dx.
1

(12 x % = 3 weightage)

Turn over




13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

Zouirs C 62072
Part I1

Answer all questions. -
Each question carries 1 weightage :

. S
Solve the IVP 9" + 6y + y=0, ¥(0)=4,5 (0)=—~.

Solve x? y" — 3xy’ + 4y =0.
Solve y" + 4y =sin 3x.

Find the Laplace transform of ¢ cos wt.

1
Find the inverse Laplace transform of (s - 7)9 2

Are the following functions even, odd or neither.
@ f(x)= xz_. . () f(x)=e I, :
(iii) sin x + cos x. ' S ey | :
Check whether y = ¢” sin y is a solution of the Laplace equation.
Find y;(x) by Picard’s- iterati(;n for the IVP y=1+3%y(0)=0.

Compute y; by Euler’s method with 4 =0.2 for the IVP y'=x+y, (0) i

(9 x 1=9 weightage)
Part IT1

- Answer any five questions.
Each question carries 2 weightage.

Solve y" + y =sec x by the method of variation of parameters.

1
Using convolution, find the inverse Laplace transform of §2 (s-1) :

Using Trapezoidal rule, evaluate JJ e”* dx withn =10.
0




3 C 62072
25. Solve Uy, = — Uy.

- 26. Find the Fourier cosine series of f(x)=n-x,0<x<m.

2 -
./ 27. Use Simpson’s Rule with n =4 find i[ x dx.

: - , :
28. Find the inverse Laplace transform of : In (1 = 3—2)

; (5 x 2 = 10 weightage)
Part IV

Answer any two questions.
Each question carries 4 weightage :

29. Using Laplace transforms, solve the IVP y" + 6y’ + 8y = ¢~ 3 e 5. ¥(0)=y (0)=.0
30. Find the Fourier series of :

f(x)z{k’ —%<x'<%

o, %<x<37"2

1
Hence deduce that 1 -

=
S+ —=4..=
96 7

=

1

31. Solve y'=x+y,y(0)=0 by the Runge-Kutta method with ~ = 0.2  in five steps.

: (2 x 4 = 8 weightage)




~C 41459 (Pages : 3) e
| : Reg No ﬁ,.‘;v :
:- FOURTH SEMESTER B.Sc. DEGREE EXAMINATIOM KM?RCH 2013
' , MM 4C 04—MATHEMATICS Seaa
- Time : ThreeHours = ‘ - Maximum : 30 Weightage
: ~ UnitI '
(Answ'ef all twelve questions.)
1. . Which of the following is not a solution of y"+y=1 ?
(@) 1+cosx- (b) 1+sinx. -
(¢) 2(1+cosx). ' - (d) 1+cosx+sinx.
; 2. Find the geneijal sqlution of y"- Sy =0.
' 3. Auxillary equation corresponding to x2y"- 2. 5xy 2y=0:
i (@ m?2-25m-2=0- — (b) »n§27—3..5m—2=0-
1 © m?-15m-2-0- - - ) m?+35m-2=0-
3 4. If y, =sin2x and y, =cos2x. Find w(y, ).
5. Find the Laplaég transform of 2¢ -4'-'6 .
3 = = -
: [ 5s
g
6. Fmd 82—25 -7
7 : Define the unit step function u(¢-a).
8. flx)=xcosnx is: ‘
(a) An even function. B 0dd ﬁin‘ction.
§ . (¢) Neither even nor odd. (d) Either even or odd.
‘ 9. Write the 'general form of the two dimensional Poisson’s equation.
10, Solve the partial diﬁ'erential equafion Uy +U, =0,
11. Find the smalleét_positive period p of s‘in2x;. . ’ - ' V —
- = . S : : : = o
12. Sketch the function f(x)=|x| for -x<x<m. ‘ : v . S
(12 x L ='8 weightage)
Turn over
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22.

23.

- 24.

Find the solution of ¥, —~u, =0 by separating the variables.

vl Oy cx<0
Find aq in the Fourier series expansion of fx)= 2%, O<x<m,

p=2n_

2 C 41459
Unit II '
. (Answ’e_f any nine quest‘ion'-s.) |
'\\{D,; 13. Appiy D+1)(D-2) to xe*.

¢ © 14. Find the general solution of (D2 D~ 2)y=0.
\:2/ 15. Find two linear independent solutions of x%y"— 3xy '.; 4y=0.
@16. Verify that y, =2x% -6x+7 is a solution of y"+3y'+2y = 4x2.
- 17. Reduce to ﬁrst_ order and solve yf' =9

18. Find the Laplace transform of 5 ¢ sinh 2¢.

19. If L(f(t) = F(s) prove that L[e*f(®)]=F (s-0).

2.0.’ Find L { (:2_;)12 ] .

- 21. Show thé.t u=2xy satisﬁes the Léplace’s equation.

Find the first two’ approximate solutions y;(x) and y;(x)of the initial value problém

y=x+y50)=0.

TETpe——_—

it il

UV G ET VYRS

]

|

- (9 x 1 =9 weightage)
Unit IIT =
(Answer any five questions.) - . .
25. Solve the initial value problem y"-16y'+ 13y = 4 %%, y(0) = 2, y'(0)= 4.
26. Using ﬁxethod of variation of parameters Solve y"+ 9y =csc3x. '

. 27. Find gt *,t where * denotes the convolution. :

- : ’ ; [ -s-10
28. Using method of partial fractions find L . —
, = , s“-s5-2



29.

30.
31.

32.

33,
34,

35.

Find L {-_2—;0"‘5“} by convolution.
| s%(s* +w*)

t
Solve the integral equation Y() =1+ '[oy(ﬂ drt,
Find the Fourier series expansioh of flx)=2x, -1<x<1, p=2.

Use Trapezoidal rule with , = 4 to estimate f(2x -1)dx.

Unit IV

(Answer any two questions.)

Apply Euler’s method to solve y'=x+y, y(0)=0, A=0.2.
Find the Fourier series of f(x)= 22 —m<x<m

Solve using Laplace transform y'+10y =10sin¢,. y(0) = 0.

C 41459

%o

(5 x 2 = 10 weightage)

32

(2 x 4 = 8 weightage)
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