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General Instructions:

IMP: Verify that you have received question paper with correct course, code, branch etc.

1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice Questions
(MCQ'’s) & Subjective type questions.

2. Maximum marks for each question are indicated on right hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be evaluated/checked.
SECTION-A 20
1. Attempt all parts:-
(1.1) The Complementary function of the differential equation (D — 2)3 = 0isc: 1
(@) (a+ bx + cx?)e®* (CO1,K2)
(b) (a + bx — cx?)e**
(©) (a — bx + cx?)e®*
(d) None of these
(1.2) The differential equation % + 13 % +36y=0is: (CO1,K1) 1
(@) Order 4 and degree 1
(b) Order 4 and degree 2
(c) Order 1 and degree 4
(d) None of these
(1.3) The functions sinnx and cos nx are periodic with period : (CO2,K1) 1
@ 2m/n
(b) m/n
(c) xm/n

(d) None of these
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(1.4)

(15)

(1.6)

(1.7)

(1.8)

(1.9

(1.10)

The general half range sine series of function f(x) in the (0,1) can be given as:

nmx

(@) F() = 27 by sin ™" (€02, K1)
(b) f(x) = X7 b, sinnx

(©) F(x) = ZF by sin

(d) None of these

If Laplace transform of {F(t)} = f(s), then L{F(at)} is (CO3,K1)
@ 1/a f(s/a)
(b) = f(s — )
© fQ
(d None of these
Laplace transform of f(t) = 5e%t + 2 is: (CO3,K2)

5 1
@3

(b)—=
(©=+2
(d) =+

The vectors (1,0,0)(0,1,—1) and (0,1,2) are: (CO4,K2)
(@) Linearly dependent
(b) Linearly independent
(c) (a) & (b) both
(d) None of these
Which of the following does not form a basis for R? ? (CO4, K2)
(a) (1,0),(0,1)
(b) (1,1, (2,2)
€ (1.2),34)
(d) (5,0),(0,3)
Let T:R®> — R3 be a linear transformation. If the rank of is 2, what is the nullity
of T? (CO5, K2)

(@ 1
(b) 2
(c) 3
(d) None of these
If a,f aretwo orthogonal unit vectors in an inner product space V (F) , then

la + Bl is: (CO5, K2)
(@ 0
(b) V2
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(€1
(d) None of these

2. Attempt all parts:-

(2.1) Find the P.1. of differential equation y"' + a?y = sinax . (CO1,K2)
: ind the coefficient a, in a Fourier series for the Function f(x) = x in the interva
(2.2) Find th ffici in a Fouri ies for the Functi (x) in the i I
0<x<2m. _ (CO2,K3)
(2.3) Find value of the integral [ ” Sl?t dt . (CO3, K3)
(2.4) Define Basis and Dimension of a Vector space. (CO4,K1)
(2.5) Define Rank and Nullity theorem. (CO5,K1)
SECTION -B
Answer any one of the following-
(3.1) Solve the simultaneous differential equation % +5x — 2y =t, % +2x+y=0.
(CO1,K3)
d?%y

(3.2) Solve the ordinary differential equation: x?
Answer any one of the following-
(3.3) Solve the PDE : x(y? + 2)p — y(x? + 2)q = z(x? — y?) . (CO2,K3)

4x3—z + 6y = x2. (CO1,K3)

dxz

3.4) Find the half range cosine series expansion of f(x) = x — x2in0 < x < 1.
( g p

(CO2,K3)
Answer any one of the following-
(3.5 Express the following function in terms of unit step function and Find the Laplace
transform of the function: f(t)=(2, if0<t<m
0, ifm<t<2m
sint, if t > 2¢ (CO3,K3)
(3.6) Find the Laplace Transform of t2etsint. (CO3, K3)
Answer any one of the following-
(3.7) IfV = {(x,y,2):x,,z € R} where Ris the field of real numbers then show that the set
W = {(x,y,2):x — 3y + 4z = 0} is a subspace of V over R. (CO4, K3)
(3.8) Determine a basis and dimension of the subspace spanned by the vectors a; =
(1,0,0),a, = (0,2,0),a; = (0,0,3) and a, = (1,2,3) . (CO4, K3)

Answer any one of the following-

3.9 LetT : V2(R) —» V,(R) isdefined by T(x,y) = (3x + 2y,3x — 4y).
Verify whether T is a linear transformation. Find its rank and nullity. (CO5,

K3)
(3.10) Describe explicitly a linear transformation from R3 — R3 which has its range and
subspace spanned by the vectors (1,0,-1) and (1,2,2). (CO5, K3)

SECTION-C
4. Answer any one of the following-
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4.1) Solve the following differential equation by variation of parameter method

4%y
—ty=tanx. (CO1,K3)
2
(4.2) Solve the ODE by changing independent variable x% — Z—z + 4x3y = x5.
(CO1, K3)
5. Answer any one of the following-
5.1 ind the Fourier series for f(x) =x+x* —m <x <m Hence deduce that
Find the Fouri ies for f(x) 2 H ded h
1 1 1 1 2
F_Z_Z 3_2_4_2.........—5.
(CO2,K3)
. . . . . 9%z 0%z 9%z x
(5.2) Solve the linear partial differential equation oz Toway ~ 2 37 = (y —De
(CO2,K3)
6. Answer any one of the following-
: olve the differential equation by Laplace transform &y _ 32y 2y = 4t + e3¢
(6.1)  Solve the diff | by Lapl f fuz 2
given that y(0) = 1,2 = —1 for t = 0. (CO3,K3)
R -1 SZ
(6.2)  Apply Convolution theorem to evaluate L {—(52+1) (52+4)}' (CO3,K3)

7. Answer any one of the following-

(7.1) Let V be the set of all pairs (x, y)of real numbers, and let F be the field of real
numbers. Define the addition and scalar multiplication in ~ (xq,y1) + (x3,y,) =
(x1 + x5, ¥1 + y2) and a(x,y) = (ax, ay). Is V,with these operations, a vector space
over the field of real numbers?  (CO4, K3)

(7.2) Are the following vectors linearly dependent? If so find the relation between
them:X, = (1,2,1),X, = (2,1,4),X; = (4,5,6) and X, = (1,8,—1). (CO4,K3)

8. Answer any one of the following-

(8.1) Apply Gram-Schmidt Process to the following sequence of vectors to obtain an
1 8 0
orthonormal basis for R 3(R) with the standard inner product : [2 1 [0] :
0 —6 1
(CO5,K3)
(8.2) If @ and B are vectors in an inner product space V(F), and a, b € F then prove

that Re(a, 8) =5 lla + IIZ =5 lla = BII%.  (CO5,K3)

Page 4 of 4

10

10

10

10

10

10

10

10

10



