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Il Semester B.Sc. Degree (CBCSS - Reg./Sup./lmp.)
Examination, November 2018
(2014 Admn. Onwards)
COMPLEMENTARY COURSE IN MATHEMATICS
3C03 MAT-ST : Mathematics for Statistics - llI

Time : 3 Hours F Max. Marks : 40

SECTION — A
All the first 4 questions are compulsory. They carry 1 mark each.
1. Solve : ¥' =Xy, y(0) = 1.
2. Find W(e™, te®).
3. Find the Laplace transform of cos2nt.

4. Give the two-dimensional wave equation.

SECTION-B
Answer any 7 questions from among the questions 5 to 13. These questions
carry 2 marks each.
5. Find the orthogonal trajectory of the family of curves x = GJ} i

6. Find the general solution to x®y’ + 3x°y = 5 sin h10x.

7. Solve : (2x + 1/y — y/x2)dx + (2y + 1/x —x/¥¥) dy = 0.

8. Determine whether the equation, 3y"+2y'+y =Xx"is linear or nonlinear. If it
is linear, write it in standard form and state whether it is homogeneous or
nonhomogeneous.
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9. Find the inverse Laplace transform of > -

10. Find =£(f) if f(t) equals cos®rt.

11. Find the Fourier series of the following function which is assumed to have the
period 2.

0 f-mwe<x<-n/2
fix)=4x if-n/2<x<n/2
10 ifn/2<x<mn

12. Solve foru=u(x,y) :u + 16u=0.

13. Show that u = cos x sin y satisfies the Poisson equation with f = -2 cos x sin y.

SECTION -C

Answer any 4 questions from among the questions 14 to 19. These guestions
carry 3 marks each.

14. Solve by reducing to separable form, 2xyy' = y? — x“.
15. Solve the initial value problem :

y' —2y' = 12eZ-8e?, y(0) =-2, y' (0) = 12.
16. Solve : y" +2y" +2y=0,y(0) =1, y' (0)=-1.
17. Using Laplace transform, solve : y(t) + 2 JJY(T) cos(t—1) dr =cost.
0

18. Find the Fourier series of the function f of period 4 where

0 f-2<x<0
f(x) = :
x f0<x<2

19. Find the type, transform to normal form and solve : xu, —yu_=0.
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SECTION -D

Answer any 2 questions from among the questions 20 to 23. These questions

carry 5 marks each.

20.

21.

22.

23.

If in a population of bacteria the birth rate and death rate are proportional to the
number of individuals present, what is the population as a functior of time ?

1
Solve (x°D? + xD - 2 l) y = 3x' + 3x by variation of parameters.

Applying Laplace transform, solve the following system.
y’ e _E_
" 100

_i _l uo 150
“7007 TT00% YO =190

2
Vit =Y.+6 y(0)= 0,

100

L)

Y2

Find (a) the Fourier cosine series and (b) the Fourier sine series of the function
f defined by

1 f0<x<1
fx) =4, .
2 ifl<x<2




