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General Instructions:
| M P: Verify that you have received the question paper with the 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 al parts:-
1-a If A isaHermitian matrix, theniA is (CO1, K1) 1

(@ Hermitian matrix
(b) skew-Hermitian
(c) Symmetric

(d) none of these

1-b. If A isacharacteristic root of the matrix A, then a characteristic root of the matrix 1
A+kl is(CO1, K1)
@ A
(b) A+k
(©) k-A
(d) none of these
1-c. The nth dertvative of cos(ax+1b) is (CO2, K1) 1

(a) a coslax +5)

nm
a” cos (m.' +5+ T)

(b)

nT
a® cos (m.‘ +5+ T)

(©)
(d) None of these
1-d. L =4 v 1
The degree of homogeneous function u(x,y) =x3y 3 sin_ll:';:l 1

¥ (co2,K1)
@ -1
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1-e

1-g.

1-h.

1-i.

b) 1
(o 4
d) -4/9

Stationary pointsof the function /(x) =»?+4xy+3x2+x3js (CO3,K1)

@ (1‘_ éj

24

(b) (3' 3)

(©) (E"?j
)

d \4° 3

The expansion of sinx is (CO3,K1)

2 3 .4

@ 1—1—§—§—H+ .......
1‘-£+£—£ .......

(b) 30050 7l
BN

(C) X 30 5 ETIR
]‘+£+£+£ .......

(d) 3150 71

The value of Pnm) —p(mn)is  (Co4,K1)
(@) B(m,n)
(b) 2p(m,n)
(c) O
(d) B(n,m)

5 pl+x
ff dydx,

Thevaueof integral o “2-x Is  (CO4,K1)
@ 21
(b) 25
(c0 20

(d) None of these

If @ =3xy —y32* then grad @ at the point (1,—2,—1) is

(8 -—12%-9-16k
(b) 121 +9+16k
() i+itk
d) i+s
Stoke's Theorem is (CO5 K1)

@ fLF.ﬁds:J;F.d?
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@ fLﬁ.?dS=fdeivﬁdV

2. Attempt all parts:-

2a 3 -3 4
2 -3 4
Find the inverse by using elementary transformation where 0-=11 .(CO1,K2)
2.b. Find the first order partial derivativesof u=log(x*+y?) (CO2, K2)
2.C. d(u,v,w)

Ifu =x—y,v = 2y+3z,w=52+2x, thenfind O(xy,2) (CO3,k2)

2.d. u
Prove that f 24/ CotH do = % . (CO4,K3)
0

2.e.  Find the unit vector normal to the surface xyz2 =4 at the point (—1,—1,2). (CO5K2) 2

SECTION-B

3. Attempt all parts:-
3.a Answer any one of the following:-

3.a(i) Determinethe vaue of 4 and 1 such that the system
2x—S5y+2z=8, 2x+4y+6z=5,x+2y+iz=p

has (i) no solution (ii) aunique solution (iii) infinite number of solutions.(CO1,K2)
3.a(ii) 1 3 -1 2
0 11 -5 3
2 =5 3 1
Find the rank of matrix L4 1 1  51byreducingit to Normal form.
(CO1,K3)
3.b. Answer any one of the following:-

3b(|) If u =log(tar + tany + tanz), prove that shﬂx% + shﬂyﬂ + .f,'i.u_."'zﬂ
X

gy a7 (COR,K3)
u=qec‘1(xj_y3) 2 d-u fom d%u y2 ﬁju.
f \zx+y ) thenevauate 0% 929y~ 9% (CO2,K3)
3.c. Answer any one of the following:-

3.c.(i) A badloonisintheform of aright circular cylinder of radius 1.5 m and length 4m,
which is surmounted by hemispherical ends. If the radiusisincreased by 0.01 m and
the length by 0.05 m. Find the percentage change in the volume of balloon. (CO3,
K3)

3.c.(ii)  Expand €cosy in powers of X and y yp to third degree term. (CO3, K2)
3.d. Answer any one of the following:-
3.d.(i) Changeinto polar co-ordinates and hence evaluate the integral
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0“0 - . (CO4,K2)

3.d.(ii) fl x \l/2
Using Beta and Gamma functions, evaluate *'o (1 - XE) & (CO4,K3)
3.e. Answer any one of the following:-
3e()  Show that & =(6xy+ 231+ (3x2 — Z)I+ (3xz2— V:IE is irrotational,
Find the velocity potential @such that £ =V @.  (CO05, K3)
3.e(ii) Find the directional derivative of f =2x? + 3y + 22 at the point P(3,1,2) in the
direction of the vector a= 1—2k. (C0Os, K3)
SECTION-C

4. Answer any one of the following:-
4-a

123
[E 4 5]
Verify Cayley-Hamilton theorem for the matrix L3 5 6 1. Hence compute AL,

Also find the matrix represented by
AP —11A7—4A+ A+ A4 —11A°-3A°+2A+1. (COLK2)

4-b. 10 -1
A=|12 1
Find the elgen values and corresponding eigenvectors of a matrix 223
. (CO1,K3)
5. Answer any one of the following:-
5-a. s, d d
1‘=E,.@:=E,t=E X u+v u+2 u=ﬂ.
fu=fl,s,0and vy Z' X thenshowtha Ox Oy 0z
(CO2,K2)
5b. If v=(sin™'x)* then prove that (1=xy,,,~ @+ lxy =0y, =0 g
find the value of ¥n at x=0. (CO2, K3)
6. Answer any one of the following:-
6-a. If u, v, w are the roots of the cubic equation (x—a)* +(x—b)* + (x—c*=0 jnx,
L:}l:u, v, W:l
then find 9(a, b, ¢) . (CO3, K3)
6-b. Use the method of Lagrange’ s multiplier to find the volume of the largest

rectangular parallelepiped that can be inscribed in the ellipsoid whose equation is

4l ==

a2 b2 ¢l . (CO3,K3)
7. Answer any one of the following:-
7-a ‘[ _.1..].11":1-_1’{3\.1-'
Evaluate by changing the order of integration “o “x/a : (CO4,K2)
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7-b.

Apply Drichlet's integral to find the volume and mass cotamed in the solid regionin 10

2 2 52
the first octant of the elhpsoid % + E + 2 =1,
if the density at any point is p(x,y,z) =kxyz
(CO4,K3)

8. Answer any one of the following:-

8-a

Verify Green's theorem in the plane for f 2y2dx + 3x dy where C is the boundary of the
c

10

closed region bounded by vy = xandy = x2.  (CO05, K3)

8-b. Venty divergence theorem for F= (x3 — FZ)T— 21{2}?}+ 2k taken over the cube bounded by 10

the planes x=0,x=a,y=0,y=a, z=0,z=a. (C05,K3)
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