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DCT-003-1013008 Seat No.
B. Sc. (Sem. III) Examination

August - 2022
Mathematics : Paper-3(A)
(Real Analysis)

Faculty Code : 003

Subject Code : 1013008

Time : 2:30 Hours] [Total Marks : 70

Instructions: (1) Attempt any Five questions out of Ten questions.

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

1  (A) Answers the following questions. 4
(1) Define: Monotonically Increasing Sequence

(2) Define: Limit point of a Sequence

.1
3) lm—=_9

n—wo p2

(4) True or False: The sequence {(—1)"} 1s not convergent.

(B) Attempt the following. 2
(1) Show that ,}EE‘O[‘/”““/;]: 0,
(C) Attempt the following. 3

(1) Show that every convergent sequence is bounded.
(D) Attempt the following. 5

Prove that: The limit of a convergent sequence is unique.

DCT-003-1013008 ] 1 [ Contd...



(A) Answer the following questions. 4
(1) Define: Bounded Sequence
(2) Define: Sequence

1
lim = 9
(3) oo 2n+1 T
(4) True of False: The sequence {(—1)2"} is convergent.
(B) Attempt the following: 2
(1) Find limit points of the sequence {(—1)"}.

(C) Attempt the following. 3

. Gn+)(n-2)
1 =3
(1) Show that: Jim =7~

(D) Attempt the following. 5

) .. ) 3+2J;
(1) Using definition show that: lim =

o

2,

(A) Answer the following questions. 4
(1) Define: Sequence of partial sum
(2) Define: Positive term series

o 50

n=l1

[e.0]
1
(4) Decide the series Zn_e 1s convergent or divergent?

n=1
(B) Attempt the following: 2
(1) State Logarithmic Test.
(C) Attempt the following. 3
(1) Show that: If Zan 1s convergent, then ]}E}c}o a, =0
n=1
(D) Attempt the following. 5

1.2 3.4 5.6
32.42+52.62+72.82+

(1) Show that the series

convergent.
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(A) Answer the following questions.
(1) Define: Alternate Series

(2) Define: Convergence of a Series
L) n
» 23 -
n=l
1

(4) Decide the series Zn_” 1s convergent or divergent?
n=l

(B) Attempt the following:
(1) State Rabbe's Test.
(C) Attempt the following.

1
(1) Show that the series > —t+t= 3 +— 1 + ..... 1s not convergent.

(D) Attempt the following.

(1) Test for the convergence of the series

o 2

n -1
Y ——x", x>0,
o+l

(A) Answer the following questions.
(1) Define: Curl of a vector point function.

(2) Define: Divergence of a vector point function.
—_ /AN /AN AN —_ —_

3) If A=x21'+xyj+yzk, then find Ax 4.

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

(B) Attempt the following:

(1) If ¢= 3x*y—yz*; find grad ¢ at the point (1, -2, —1).
(C) Attempt the following.

() Ifr= x?+y;'+ zl@, show that grad [%j = —:—3.
(D) Attempt the following.
(1) Let g be a constant vector. Prove that.
(@ div (r¥xa)=0.

(b) curl (¥xa)=-2a.
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6 (A) Answer the following questions. 4
(1) Find the unit normal to the surface z = 2xy at the point
2, 1, 4
(2) Find curl (grad f), where f = 2x2 — 3y2 + 422,
(3) Define: Gradient of a scalar point function.

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

(B) Attempt the following: 2
_ xityjzk
() V=75 — , find the value of div V.
XT+y +z
(C) Attempt the following. 3

(1) Prove that: The function H = e ™ (C,sinAy + C, cosAy)

satisfy the Laplace equation. Where A, C; and C, are

arbitraty constants.

(D) Attempt the following. 5
(1) Show that: div (grad ") = n(n + 1)r2, where
r=qxt+y7 427
7  (A) Answer the following questions. 4

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

Jo [ repaa.
(2) Evaluate: J; Jozclx dy .

3) j; [[edsdy=__2

“(Tavax= 9
@ [ =2
(B) Attempt the following: 2
(1) Letx =rcos@, y=r sing. Then find the Jacobian

7 _9x)
o(r,0)
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(C) Attempt the following. 3
(1) Change the order of the intergration

4 2
I I rCoy dy,
(D) Attempt the following. 5

J J o253 e dy
R

(1) Evaluate: over the region bounded by

x=0,y=0and x +y = 1.

(A) Answer the following questions. 4

M [ [ e yydedy=__2
1 0 —_—
(2) Let R be x2 + »2<1. What is the value of JRJ dedy o

(3) Evaluate: J; Jox dy dx .

(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) Attempt the following: 2

T I 1
(1) Evaluate: jo joz Jorzsine dr d0 d.

(C) Attempt the following. 3
2 (¢ 2
(1) Evaluate: Jo L(l_cose)r dr do .
(D) Attempt the following. 5

2, .2
(1) Evaluate: JRJ (X7 +y7) dx dy over the positive quadrant

of the circle x2 + y2 = @ by changing into polar

coordinates.
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9

(A)

(B)

(©

(D)

Answer the following questions.

(1) Define: Beta function.

(2) The value of |(1/2 =_ 2

(3) The value of |(_1/2 =_ 7

(4) The value of B(4,5) 1s __?

Attempt the following:
(1) Show that B(m, n)=p(n, m).

Attempt the following.
(1) Evaluate: J:w/; e_3‘/;clx.

Attempt the following.

[m[n

m+n

(1) Prove that: B(m, n)=

10 (A) Answer the following questions.

(B)

(1) Define: Gamma function.

2) [G/2)=_2

3) j:e—xx3dx= ?

(4) Find the value of [q.

Attempt the following:
(1) State Stoke's Theorem.
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(C) Attempt the following. 3
1
(1) Evaluate: Io x(1=+x) dx.
(D) Attempt the following. 5

(1) Using Green's Theorem evaluate L(xzy dx +x* dy)

where c¢ is the boundary described counter clockwise

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