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B.A. (Part-II) Examination, 2020
MATHEMATICS

Paper - |

(Advanced Calculus)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
dic : 9 yed e €l 90d T 9 Tl & 9ml @
g Pl a9 e & 3iF THH §l
Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.
gbrs-1 / UNIT-I

Q1. (a) Tz ditw 5, ot o= srgwm & < &

sfd@ &, a9 a8 sifedra 8 gl 5

Prove that, if the limit of a sequence exists,

then it is unique.
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(2)
(b) 319 R f& F=fefea Son

x 1x% 13 x% 1.3.5 x*
x Ix, 13 x x>0
1 2 3 245 2.4.6 7
IRMRY & a1 3ER) ? 5

Find whether the following series is

convergent or divergent :

X 1
172 3%24 5 246 7 x>0
(c) werise fo 5
I_imm(m—1)(m—2) ....... (m—n+1)x_0
nts n-1
Show that :
I_imm(m—1)(m—2) ....... (m—n+1)x:
n1ts n-1

gprs-1II / UNIT-II
Q2 (a) fag 3o & x & 99 oRfm @=1 & fow

sin?x gdd gl 5
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(3) (4)

Show that sin?x is continuous for all finite (b) I u =log (x3 + y3 + z3 — 3xyz), a9 Fag

values of x. SR By 5
(b) ot x 3R y & v a9 & forw, f(x + y) = o o3

f(x) f(y) @21 f(5) = 2 31Kk £(0) = 3 @5 f'(5) 51 ox Oy Gz xty+z

B 5 If u=log (x3 + y3 + z3 — 3xyz), then prove

If f(x + y) = f(x) f(y) for all values of x and y. that -

Also f(5) = 2 and f(0) = 3 then f'(5). u ou au_ 3

ox oy 8z_x+y+z
(c) =R [-1, 1] # x2 & fore ol o &1 G

(c) Rag Fio”r & 5
HIf S| 5
o(uv) o(xy) _
Verify Rolle's theorem in the interval [-1, 1] o(x,y) o(uv)
for the function. ar JJ =1
335I$:—III / UNIT-III
Prove that :

Lim tan"'| Y '

Q3. (a) Frz @ f  Lim [Xj faem el o(uv) a(xy) _,
8 5 o(xy) o(uv)
Prove that | Lim tan” (Xj does not exist. or JJ =1

x,y)—>(0,1) X
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Q. 4.
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(5)
gBR-IV / UNIT-IV

(a) & g§ T C N WA @ (B) & a1
Fd DI 3 39 YbR et & 6 39 R
a1 ReR w3 U R & TP a9 arell @i
R & & 5
Find the envelope of a straight line (rod) of
given length C which slides with extremities
on two fixed straight lines at right angles.

(b) P 6 o aha B Foal UH 3T TP
i gl 5
Show that the evolute of cycloid is another
cycloid.

(c) U=x2+y2+ 22 o s qan s s
DT, &l ax2 + by? + cz2 = 1 5
Find the maxima and minima of U = x2 + y2
+ 72, where ax? + by? + ¢z = 1.

PITIOI

(6)

gBis-V / UNIT-V
Q.5 (a) Fg = 5

n/2
tan6 do ="
J enaco-

Prove that :

n/2
tano do ="
J, Venod@-%

n/2 » acoso
(b) j j rsin6dedr @ W SRR 5
o Jo

n/2 » acoso
Evaluate J J rsinododr .
0 0

o o o

(c) T™HIeI

d THIGA Bl YT THIDAT b HH

P g I 5

J‘aJ‘a x dy dx
0Jdy x2+y?
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(7)

Evaluate the following integral by changing

the order of integration :

J‘aJ‘a x dy dx
0dy x2+y?
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