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PART - A (MCQ) (20 x 1 =20 Marks) varks K= co
Answer ALL Questions Level
1. The set of vectors S = {(1,2),(2,3),(1,—1)} are 1 K2 COl
(a) Linearly independent (b) Linearly dependent
(c) Basis (d) Both (a) & (b)
2. The singleton non zero element is 1 K2 col
(a) Linearly independent (b) Linearly dependent
(c) Neither Linearly independent nor Linearly dependent (d) Generating set.
3. The dimension of set of all 2 X 4 matrices over real is 1 k2 col
(a) 10 (b) 8 ©9 (d) 11
4. Which of the following is not a subspace? 1 K2 col
(a) W={(a,0):a € R} (b) W1={(0,a): a € R}
(c) W={(aj,a2):2a;+3a,=0;a;,,ER} (d) W={(a;,a2):2a,+3a,=4;2,,2,ER}
5. LetT:V — W be a mapping and if N(T) = {0}, then T is I KI €02
(a) linear (b) one-one (c) onto (d) none of the above
6. Let T:V > W be a linear transformation, dimV =3 andrank (T) =1. Then [/ K2 CO2
nullity(T) =
(a)4 (b)2 (©3 (d1
7. Let x=(1+i,4) and y=(2-31,4+51) then <x, y>= 1 K2 CO2
(a) 15-15i (b) 15+15i (c) 11-11i (d) 1+i
8. Cauchy-Schwartz inequality is L KI CO2
(@) [{u,v)>lullvl (b) [(u,v)=lullvl
(©) [(u,v)<lulivl (d) Ku,v)[Zlullvl
9. The partial differential equation by eliminating arbitrary constant from I K2 CO3
z=x%2+a)(y?+b)is
(@) pq = 4xyz (b) p = 4xyz (¢)q = 4xyz (d) px + qy
10. The particular integral of (D? + 3DD’ — 4D'?)z = siny is 1 K2 €03
1Siny 1Sinx 1€0Sx 1cosy
OF (b)? ©3 @3
11. What are the Lagrange’s multipliers while solving the PDE L K2 CO3
px(y —z) + qy(z —x) = z(x — y)?
(@) x,y,z (b) 1,1,1 ©y,z1 (d)x,y,1
12. The complete integral of p? + g2 = 1 is 1 K2 CO3
@z=axt+tV1l—-a’y+c b)yz=aytVv1l—a?x+c
)z=xxtV1—-a?y+c dz=y+tVvl—a?x+c
13. IfF[f(x)] = F(s), then F[e!** f(x)] = L K Cco4
(@) F(s—a) (b)F(sta) (c)F(s+a) (d) None of the above
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The Fourier Sine Transform of f(x) = e is
(a) (b) (c)
The convolution of two functions f(x) and g(x) is defined as

@ (F*9@ =5=[0 fOglc—0dt. ) (f*9)() = 5[, f(Dgx - v,

o3} V2 roo
© (f * 9 = 5[5, f(Og(x ~ t)de. @ (f )0 = 27, f(Dg(x — e,
Choose the self-reciprocal function under Fourier Transform

2 1
T 1+s2

2 s 1 N

21 1+s2

1 1
21 1+s2

(d)

T 1452

(a)Fle™*] =e~° (b) F [e_g] = e_g

(o F [e_g] = e_g (d)F [e_é] = e_%

Z[1] is

(@) == (b) — © 1= d) =
The Z transform of the function 4(2")is

(a) 4= (b) 2-= © = ) —=
IfZ[f(n)] = F(z), then Z[a"f (n)] =

(a)F (az) ®F(2) ©F(3) (d) F(a)

The difference equation by eliminating arbitrary constant from
U, =a2"is
(@) 2Upyy —up =0 D ups1 +2up =0 (QUpys —2Up, =0 (D Upyq — U, =0

PART - B (10 x 2 =20 Marks)
Answer ALL Questions
Define single criterion condition for subspace.
Show that the vectors (1,2,3),(3,-2,1),(1,-6,-5) in R® are linearly dependent over R.
If T:R? > R? is defined by T(ay,a;) = (2a; + a,,a,). Verify whether T is a linear
transformation.
Define Orthogonal vectors.

Find the partial differential equation by eliminating arbitrary function ‘f” from the relation

z = f(x* +y?).

Find the complete integral of p + q = pq.
Define Fourier Transform pair.

Find the Fourier cosine transform of e ™.

State linearity property of Z-transform.
. am
Find Z[E]'

PART - C (6 x 10 = 60 Marks)
Answer ALL Questions
a) Let V be the set of all polynomials of degree < n,including the zero polynomial in
F[x].Prove that V is a vector space over F.
OR
b) i) Determine if the set {x3+ 2x2%,—x%2+3x+ 1,x3—x%2+2x—1} is linearly
dependent or linearly independent in R3(R).

ii) Check if (2,6,8) can be expressed as a linear combination
Of (11211)1 (_21 _4l _Z)l (0l2l3)' (2'01 _3)l (_3'8'16)
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2

N

NN N NN

10

K2

K1

K1

K2

K2

K1

K2

K1
K2
K2

K1
K2

K2
K1
K2
K1
K2

K3

K3

K3

Cco4

Cco4

CO4

co5

Cco5

(6(0x]

cos5

col
col
co2

co2
co3

co3
CO4
CO4
(6(0x]
CcO5

Cco1

co1

col

13166



32. a) In the inner product space R’(R)with the standard inner product, 10 k3 co2

B ={(1,0,1),(1,0,—1),(0,3,4)} is a basis. By Gram-Schmidt orthogonalization

process find an orthogonal basis. Hence find an orthonormal basis.
OR

b) LetT:R3 — R? be defined by T(x,y,z) = (2x —y, 3z). Verify whether T is linearor 10 K3 €02
not. Find N(T), R(T) and hence verify the dimension theorem.

33. a) Solve (D? + DD’ — 6D'?)z = x%y + e3**Y, 10 K3 CO3
OR
b) Solve (3z —4y)p + (4x — 2z)q = 2y — 3x. 10 K3 CO3
34. a) . . _{ 1—|x|, |x] <1 10 K3 CO4
Find the Fourier transform of f(x) = 0, x| > 1
N % sin?t .\ [0 sintt
and hence deduce that (i) fo —dt (ii) fo ——dt
OR
00 2
®) Evaluate fo( mdx using Fourier Sine Transform. 10 k3 Co4
2
35 ) Using convolution theorem, find inverse Z — transform of-——s—, 0 ks Cos
g (z—a)(z—-b)
OR
b) Using Z-transform, solve y, i, + 6Y,4+1 + 9y, = 2" given that y, = 0,y; = 0. 10 K3 CO5
36. a)i) Determine {1 + 2x + x%,3 + x2, x + x2} is a basis for P,(R). 5 K3 Col

ii) LetV = P(R), the vector space of polynomials over R with inner product defined by 7 K3 €02

(f,g>:jf(t)g(z)dt, where f(f)=t+2, g(t)=t-2t-3. Find, ||f]| and

0
If +gll.
OR
b) i) I 0Y(0 1Y(0 0y (0 0 5 K3 cor
) , and | v (F]
Show that the matrices 0 0)10 0){1 0 \0 1 generate = 7 .
ii) If 7-R? > R3is a linear transformation such that T(1,1) =(1,0,2), T(23)= 5 K3 co2
(1,-14).
Determine T.

7(2,5),T(8,11).



