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M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A

1. Attempt all questions in brief.

02x7=14

Question

CO | Level

Q

no.
a . . |3
In the matrix equation L

and y?

AT T 87

AL

4
5|y -3

-1 4
X1 , What are the values of x
5[y -3

b. | Find the Rank of the following Matrix A:
fArfaf@d smegg A &1 & A9 fifow:

2 -4 6
A=|-1 2 -3
3 -6 9

C. d'y ®
If y=x*log, x,prove that AN,
y 9. X,p I x

4
3Ry =x%log, x, Aried 7t y:%

dx*

d. | If u(x,y) = (x +\/§)5,then find the degree of the functionu(x, y) .
FEu(x, y) = (Vx +,/y)°, TR e &I °id I HifoU|

¢ If x=rcos@,y=rsind, find M
a(x,y)

gfe x = rcosd y=rsingd MSIT(‘[ FHIfoT|
» 9(X,Y)

f. | Evaluate the following integral using the Beta-Gamma function:
STCT-IMAT BTl I 3YANT Flch oo Tolidd THholed Hl
Hediehe

2

Ix(8—x3)l’3dx.

0

g. | Show that gradient field describing a motion is irrotational.

g gy fIfaw & Rt aifa &1 quied e arer Afsve &7
3rgufl grer &
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SECTION B
2. Attempt any three of the following:

07x3=21

Question

CO | Level

o (S
.prO

Determine the values of Aand x such that the following system:
2X—5y+22=8
2X+4y+6z2=5
X+2y+Az=pu

A 3R & A FORT & J0 & FesT gome:
2X—-5y+22=8

2X+4y+62=5

X+2Y+AZ2=u

(i) PIg FATUTT g1 ¢ (ii)Th HSfadT FATYA &
(iii) IIRTAT T T g FATYA ¢l

has (i) no solution (ii) a unique solution (iii) infinitely many solutions.

2X+1
(2x-1)(2x+3)°

2x+1 0 3R
RTINS S @l

Find the n™ derivative of

Taylor’s series .

HTd db [a&dR B

C. | Expand x?y+3y—2in powers of (x—1)and (y +2)up to 3™ degree using | 3 | K3

TR &I YUl BT IuAT Wx2y+3y—2’ (x —1) 3R (y+ 2) BT IR

d. | Change the order of mtegratlon and hence evaluate :

TR HT HH Fadl 3R SUH] e B
I.[ y dydx
0 Jar

e. | Find the dlrectlonal derivative of the divergence of

outer normal to the sphere x*4 y* +z° =9.

x* +y2 +22 =9 TQ & FEA A BI M H Uige

(2,1, 2) TR BRI f (x, Y, 2) = xyi +xy? | + 22K BT SEREREA
SRafcd gt &1

f(x,y,z) = xyl +xy? ] + 2%k at the point (2, 1, 2) in the direction of the

SECTIONC
3. Attempt any one part of the following:

07x1=07

Q| Question

| CO | Level |
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a. | Find the eigen values and eigen vectors of the following Matrix A: 1 K5
e fGT TUSTegg A & 3T deg SRS ddex Udl &y
6 -2 2
A=|-2 3 -1].
2 -1 3
b. 3 2 0 1 K2
If X,=|1 |,X,=[2 |, X;=|-4/|, then show that the vectors
-4 -3 1
X, . X,, X, are linearly dependent.
3 2 0
X, =1 |, X,=|2 |, X,=|-4|, N & afew
-4 -3 1
X, X,, X, g@wa:3f¥a g

4. Attempt any one part of the following: 07 x1 =07
Q Question CQO| Level
no.
a. 4..2 = 1 X 2 K5

Ifz=x"y“sin~| — |+ logx~logy, showthat

y
xg + yﬁ =6x"y? sinl(ﬁ}
ox "oy y
gfdz = x*y? sinl(iJ+ logx—logy, ,dl GRIY
y
xg + yﬁ =6x"y? sinl(ﬁ}
ox oy y

b. | Trace the curve : 2 K1

Jeh BT SIRGUI B

y?(a+x) =x*(3a—x).
5. Attempt any one part of the following: 07 x1=07
Q Question CO | Level
no.
a. | Find the minimum distance from the point (1,2,0)to the cone |3 K3

2* =x*+y2

fg (1,2,0) ARG 22 = x2 + y2 AP B! YATH g1 I DR
b. | Find approximate value of [(0.98)2 +(2.00)% + (1.94)2]1/2. 3 |KS
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[0.98)% + (2.01)? + (1.94)* ['* 1 AT A 1T BT
6. Attempt any one part of the following: 07 x1=07
Q Question CO | Level
no.
a. | Prove that the area in the positive quadrant bounded by the curves | 4 K1
y? =4ax, y? =4bx, xy=c’ and xy =d? is
1(d2 —cz)log(Ej;d >c,b>a.
3 a
ﬁl:s:ﬁﬁs%(dz —cz)log(g);d > ¢,b > a Uifvifed ®rge
a
Hod y? =dax, y2 =4bx, xy=c? _ xy=d?
3R AR
b. | Find the volume of the solid bounded by the co-ordinate planes and the | 4 | K4
surface \/g+\/g+\/z:1.
a b c _
oo shewes [ o [V B
a Vb< Ve  JfoR SN P dleyd Udl
Gy
7. Attempt any one part of the following: 07 x1=07
Q Question CO | Level
no.
a. | Apply Green’s theorem to evaluate _[[(y —sinx)dx+ COSXdy], where Cis |° K3
C
the triangle formed
by y=0, X:Z, yzgx.
2 T
U & JUT &I A b
J.[(y —sinx) dx + cosx dy], T eI PHx ST@ICy =0, X = % y= 2y
Vi
Cc
GRT T[T T By B
b. | Apply Gauss’s divergence theorem to evaluate J. J. F.Ads ,where 5 |K5
S
F =(2x* —32)i —2xy j —4xk
and S is the Surface bounded by the planes x =0,y =0,z =0and
2X+2y+1= 4..
[[F.nds SIRTF = (2x* —32)i - 2xy ] — 4xk BT eUich B3 & ferg
S
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T o Taae Rigid & a @i x =0,y =0,z =03fR2x+2y + 2 = 4
s fammHT gRT forT Iag g
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