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General Instructions

(i) All Sections (A, B & C) are to be attempted.

(i) Options, if any, are specified in respective section.
(iii) Scientific calculator is permitted.
. Section A \ N ,
MCQs. Choose the correct answer as applicable: | [10X1=10]

Expansnon of cosh x in ascendlng powers of X is
A1+x+ + +

x3 x5 x7
B. x 3!+‘51 7

o O
C ].4-;74-2T4-E?'

x3 x5 x7
D. x 4'E;'+'ET o

2. If x3+y3=6xy then % is

2y-x2
y2-2x
x2-2y
y24+2x
—x2
Y242
x2

o0 ®w p

y2-2

3. ling)“% is equal to
x—

A 2



B. 1/2
C. 1
D. none of above

4, For n x n homogeneous system of linear equations AX=0 is given .
If the rank of A is r <n, then system has

A n-r independent solutions
B r independent solutions
C. no solutions

D. n-2r independent solutions

5. The Eigen values of the matrix A = i ;’]

A. 1=6,1

B. A=-4,-5

C. 1=4,

D. A=-4, -6

6. Divergence of vector field x2zi + xy j — yz2k at (1, -1, 1) is
A. O

B. 3

C. 5

D. 6

7.The value of B (3,3) =

A. 0
B. 1
C. Y2
D. T

8. If is a homogeneous function of degree in *'n’ in x and y, then

2
A. x22u+2 yaxay+y26u—n(n—1)u
2 8%u zaz
B. 7 ny oxdy 2 4y =nu
2 0%u 8%u zaz _
C. «? oz T 2xy axay +y i nn+ Du
D, K22 —+ 2xy 2 -l—yZa ~=n?u

dxady



11
9. The value of the integral jj(2x+y)dxdy is

-1-1

A -2
B. O
C. 1
D. 3/2

10. Value of foa fob focx?‘yzz2 dx dy dz is

abc
A, =
22,2
a“b“c
B.
27
33,3
a’b°c
C.
27
3,3.3
a°b>c
D.

9

Section B
Answer the following ~_[5x2 =10 Marks]

11. Find n™ derivative of log (4x2 -1).

12. Evaluate fowf—: dx by using Gamma function.

3x” +4y°

) : : 3 . ¥ u =
13. Fingfiilg"ggree of the{igmogened@funciighy ==~ 77

14. Find the charaEteristic roots of the métrix A= B g] and find A1,

15.If x =rcos 6 ,y= réin 9 show that (g—:) = (Z_:) .

Section C
Answer any 5 out of 7 questions. [5x10 = 50 Marks]
16. a) Ify = ¥ prove that (1-X2) Yn+1 =(2n+1) Xyn = N2yn1 =0 (05)
v

v &
b) If v= e?* (y cos2y + x sin2y) then show that a; @/‘; =0 (05)



17.

18.

19.

20.

21,

0 0 L X+
a) Find the value of x—u+y—u if u=tan 1( Y J
ox ~ Oy x+y

(05)

b) Show that the rectangular solid of volume V= 8xyz that can be inscribed

in a sphere x2+y2?+z%?=r?is a cube.

a) Evaluate f01x3 (1 —\/E)de , using Beta function.

b) Calculate [fr3dr d6 over the are included between the circles

r=2sin@andr =4sin @

a) Change the order of integration in I = f:f;zﬁdy dx and hence
evaluate. :

(05)

(05)

(05)

(05)

b) Evaluate fffVM where V-is the region of space bounded by x=0,

(x+y+z+1)3
y=0,z=0 and x+y+z=1.

a) Test the following system of equations for consistency and if

consistent solve :
X+2y+z=3: 2x+3y+2z=5 ; 3x-5y+5z=2 ; 3x+9y-z=4

« : 2 2 1
b) Find the Eigen values and Eigen vectors of the matrix A= ll 3 1]
' 1 2 2

a) A particle moves along a curve x= 2 sin 3t, y= 2 cos 3t , z= 8t at
any time t=0 where t is the time. Find the magnitude of its velocity
and acceleration. Find unit tangent vector to the curve.

b) Find the directional derivative of f= x2-y? -2z? at point P (2, -1, 3)
in the direction of line PQ where Q(5,6,4) .

22. a) Prove that F = (6xy + z*)T+ (3x% — z)] + (3xz* —y)k is irrotational .

Find a scalar function ¢ (x,y,z)such that F =V @.

(05)

(05)

(05)

(05)

(05)

(05)



1 2 3 4
b) Given | 2 -1 —2 d* |the augmented matrix of the system of equations,
-1 -7 -11 d

where ‘d’ is the real number. Determine the all values of ‘d’ so that the
corresponding system is consistent. (05)






