EX/ET/MATH/T/124/2017
B. ETCE 1st year 2nd sem 2017
Mathematics-IV G

Time: Three hours Full Marks: 100

( 50 marksfor each Group )
Use a separate Answer-Script for each Group

Group-A
(Answer any five questions)

1. (a) Use Cramer’s rule to solve the system of equation : 5

3r+2y = 3z+1
3r+2z = 8—-5y
3z2—1 = z-2y

(b) Compute AB using block multiplication where 5
s T 0
34 .0 1

— O
[V o

2. (a) Write the following system of equations in the form AX = B and then then solve it
by finding A"'B 5

2r—y+3z = 2
y—4z =
e+y—22 = 7
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2.(b) Find the rank of the following matrix 5
1 2 0 2 1
-1 21 10
A=11 2 3 7 2
1 2 -2 4 3

3. (a) Justify with reason whether the following mappings from R3 to R® are linear or not
(i) T(z,y,2) = (2z,3y,z + y)

(ii) S(z,y,2) = (227, 3y, 42) 5
(b) Let T be the linear mapping on 1?* defined by T'(x,y) = (—y,z). What is the matrix
of T w.r.t. the ordered basis {(1,2),(1,-1)}? 5

4. (a) Find the eigenvalues and eigenvectors of the following matrix

1 -4 -1

3 2 3
s
1 -3 3
A= 0 -5 6
0 -3 4

Then find a non-singular matrix P such that P~'AP = D, where D is a diagonal matrix
consisting of the eigenvalues of A.

(b) Let

5. (a) Verify Cayley-Hamilton'’s theorem for the matrix A where 5

-1 1 2
A= 1 0 -1
2 3 3



5.(b) Compute e by diagonalizing the matrix

11
4-(02)
6. (a) If 3 a, with a, > 0 is convergent then is ¥ a,? is always convergent? Either prove
it or give a counter example. )

(b) Test the convergence of the following series 3+3

; siy ges 2n)!
(i) o2, sorivegs () (i) Toz, £
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Group-B
( Answer any five questions )
(Use separate answerscript for this group)

(a) Determine the order, degree, the unknown function and the dependent variable of
d2z 2 d*z dry3 _
i) g o Ugl =0 3
(b) Solve (D* —n*)y = 0 completely.
Now if Dy =y = 0 when £ = 0 and 2 = [, prove that
y = A(cos nx — cosh nx)+ B(sin nx — sinh nz) and cosnl coshnl = 1. 7

(a) Test whether the equation (z® + dzy)dz + (222 + 2y)dy = 0 is exact.
Hence solve it.

. d
(b) Solve: y* +(z — )& = 0.
(a) Solve: % — 823 — (] 4 x)e” sec y.
(b) Solve: (zy® + 2zy)dy = dz.
(a) Find the ordinary point and regular singular point of
2z - 2284 12z - 2)R 4 (z+ 1)y =0 2

(b) Use the method of Frobenius to find solutions of the differential equation
23:2;%%—:1:%+(m—5)y=0

in some interval 0 <z < R . 8
(a) Solve: (D3 —2D*—5D+6)y = (e**+3)? + €% coshz. 5
(b) Solve: £% —5Z4 + 8% — 4y = € 4% 4 3e77, 5

(a) To find a particular integral of

(D +4)y = xsin’z. 6
(b) Test whether the equation

(cosy + yeosz)dx + (sinc — zsiny)dy = 0 is exact.

Hence solve it. 4

(a) Solve the following system
%l = —5zx) + T2
%’? = 4z — 229 with 2,1(0) = 1, 22(0) = 2.
Hence sketch the phase portrait for the system. 5+ 5



