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D-3648
B. Sc. (Part IT) EXAMINATION, 2020
MATHEMATICS
Paper First
(Advanced Calculus)
Time : Three Hours ] [ Maximum Marks : 50
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All questions are compulsory. Solve any two parts of
each question. All questions carry equal marks.
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(UNIT—1)
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Every convergent sequence is bounded, but converse is
not true.
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Test the convergence or divergence of the series :
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State and prove Leibnitz’s test for alternating series.
SHIE—2

(UNIT—2)
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State and prove Boundedness theorem.
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State and prove Rolle’s theorem.
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ar:

logj (1+x) = xlogyg e
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If x > 0, then show by mean value theorem, that :
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xlogg e
lo l1+x)=—=-— where0<0<1.
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Ou = (1+3xyz+x2y222)e)‘yz
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If u = e¥7, show that :
2
Ou = (1+3xyz+x2y222)e)‘yz
Ox Oy Oz
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2
sin? 22Q + sin4zﬂ +4y =0
dz? dz

B WUTRY tan z = ¥ YGBY DIV |

Transform the equation :

, d’y . d
sin? 2z—y+s1n4z—y+4y=0
dz? dz
by the substitution tan z = ¢*.
afe
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If:
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u = 22753
X
X x
Uy = 173
X2
X X
and uy = -2
X3

then prove that :
J(ul,U2,U3) = 4
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TP—4
(UNIT—4)
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xcosa + ysina = /sinacos o
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Find the envelope of the family of straight lines :

xcosa + ysina = /sinacos o

where the parameter is the angle o. Give the
geometrical interpretation.

g q FHAA x+2y —2z-12=0 B FTH g
1T DI |

Find the minimum distance from the origin to the plane
x+2y-2z-12=0.
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Prove that the rectangular parallelopiped of maximum
volume that can be inscribed in a sphere is a cube.

THE—5

(UNIT—5)
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B(m,n) = [m n (m,n > 0)
m+n
Prove that :
B(m,n) = (m,n>0)
m+n
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Evaluate :

mvzdxdydz

where the region of integration V is a cylinder, which
is bounded by the following surface :

z=0
z=1
x2+y? =4
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4a 2
Change the order of integral .[0 ¢ I ;/2; dx dy and

4a
evaluate it.
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