Sample Paper - lll

Mathematical Methods in Engineering & Science
Attempt All Questions Max Marks-100
Each Question Carries Equal Marks Time: 3 Hrs.

1. Given any constants ag, by, find every solution of the differential equation
y' = apy + boy”.
2. Find the series solution of the following IVPs
(i) T+t —2r =0, z(0)=1, z(0)=0

(i) H2—-t)2 —6(t— 1)z —4x =0, =(1)=1, 2(1)=0

(iii) #+ ez 4+ (1+t)x =0, z(0)=1, #0)=0

(iv) # — (sinf)x =0, z(m)=1, z(m) =0
3. Find every solution of the equation ¢t y' = 3y + #° ¢/,
4, Let v=1(1,0,0) and w = (a,0,0) be vectors in B2, Show that [w] = |a||V].

5. Let v=1a,b,c) and w=(3a,3b,3c) be vectors in . Show that [w| =3|v].

6. Find the distance between the parallel planes 102+2y—22z = 5and bo+y—2z = 1.

7  The block B has eigenvalues 1,2 and C has eigenvalues 3,4 and D has eigenval-
ues 5. 7. Find the eigenvalues of the 4 by 4 matrix A:

01 3 0
(_[B Cl_|-23 04
““1lo bl 1 0 0 6 1
0 0 1 6
8. Find the rank and the four eigenvalues of 4 and C:
1 1 1 1 1 0 1 u'l
1 1 1 1 01 0 1
A=11 11q1| ™M C=11 610
1 1 1 1 01 0 1



g, (a) Find the eigenvalues and eigenvectors of A. They depend on ¢:

4 1-¢
A= [.6 c ]
(b) Show that A has just one line of eigenvectors when ¢ = 1.6.
(c) This 1s a Markov matrix when ¢ = .8. Then A" will approach what matrix 47

10. Find the complex Fourier series of the function

0 —w<i=0,
f{ﬂ_{l 0<t<m.



