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Instructions: (1) All questions are compulsory.

(2) Figure to the right indicate full marks of the question.

1 (a) Answers the following questions : 4

(1) Define : Bounded Sequence.

(2) Define : Sequence.

1
lim(3)  = _________.

2n?? n
n(4) True or False : The sequence {(1)} is not convergent.

(b) Answer any one in brief : 2

??lim10nn???(1) Show that .??n??

n(2) Find limit points of the sequence {(1)}.

(c) Answer any one in detail : 3

(1) Show that every convergent sequence is bounded.

312nn??? ?? ?
(2) Show that : .lim3 ?

n?? nn ?3? ?
(d) Attempt any one : 5

(1) Prove that : The limit of a convergent sequence is

unique.

32? n
(2) Using definition show that : .lim2 ?

n?? n
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2 (a) Answers the following questions : 4

(1) Define : Sequence of partial sum.

(2) Define : Positive term series.

n?
2??

(3) = ?? ??3
n ?1

?
1

(4) Decide the series  is convergent or divergent?? ?nn ?1

(b) Answer any one in brief : 2

(1) State Logarithmic Test.

(2) State Rabbe's Test.

(c) Answer any one in detail : 3

?

a lim0a ?(1) Show that : If  is convergent, then .? n n
n??

n?1

123
(2) Show that the series  is not convergent.??? .....

234
(d) Attempt any one : 5

123456???
(1) Show that the series ??? .....

222222345678???
is convergent.

(2) Test for the convergence of the series

? 2n ?1 nxx,0? .? 2n ?1n ?1

3 (a) Answers the following questions : 4

(1) Define: Curl of a vector point function.

(2) Define: Divergence of a vector point function.

(3) Define: Gradient of a scalar point function.

(4) True or False : Gradient is a vector quantity.

(b) Answer any one in brief : 2

22(1) If ; find grad? at the point???363xyyz

(1,2, 1).

???
xiyjzk??

v?(2) If , find the value of divv.
222xyz??
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(c) Answer any one in detail : 3

??? 1 r??(1) If , show that .rxiyjzk??? grad ??
3??r r

(2) Prove that : The function

??x  satisfy the LaplaceHeCyCy???? sincos? ?12

?,C Cequation. Where  and  are arbitrary1 2

constants.

(d) Attempt any one : 5

a(1) Let  be a constant vector. Prove that

(a) divra?? 0? ?

(b) curlraa??? 2? ?

nn ?2divgradrnnr?? 1(2) Show that : ? ? , where? ?
222 .rxyz???

4 (a) Answers the following questions : 4

(1) What are the limits of x and y in the integral

12
fxydA, .? ???03 y?

12
(2) Evaluate : dxdy.??00

1 x
(3) Evaluate : dydx.??00
(4) True or False : If limits of both the variables are

constants in a double integral then the region of the

integration is a rectangle.

(b) Answer any one in brief : 2

(1) Let xryr????cos,sin . Then find the Jacobian

? xy,? ?
J ? .??r,? ?

?? 1 22(2) Evaluate : .rdrddsin??????000

HAJ-003-1013008 ] 3 [ Contd...



(c) Answer any one in detail : 3

42
(1) Change the order of the integration .fxydxdy,? ???1 y

?
a 22 rdrd ?(2) Evaluate : .??01cosa ??? ?

(d) Attempt any one : 5

23xy?edxdy(1) Evaluate :  over the region bounded??
R

xy??0,0 xy?? 1by  and .

22xydxdy?(2) Evaluate :  over the positive? ???
R

222quadrant of the circle  by changingxya??

into polar coordinates.

5 (a) Answers the following questions : 4

(1) Define : ? mn, .? ?

1(2) What is the value of  =     ?    .
2

(3) Define: Gamma function.

(4) Find the value of .6
(b) Answer any one in brief : 2

(1) Show that ???mnnm,, .? ? ? ?
(2) State Stoke's Theorem.

(c) Answer any one in detail : 3

? ?3 x(1) Evaluate : xedx .?0
51 4(2) Evaluate : .xxdx1?? ??0

(d) Attempt any one : 5

mn
(1) Prove that : .??mn,? ?

mn?
22(2) Using Green's Theorem evaluate xydxxdy?? ??C

where C is the boundary described counter clockwise

of the triangle with vertices (0,0), (1,0), (1, 1).

_____________
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