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Annual Examination, 2020
B.Sc. Part II
MATHEMATICS
Paper I
(Advanced Calculus)
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Note : Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-

book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.

©ug ‘3’ (Section ‘A’)
Fglaseara 79T

(Multiple Choice Questions)

e W gfu— 1x10=10

Choose the correct answer :

1. STFA{L, -1, 1, -1, ...} 1 2091 9 T—

1 @-1 (WMo () o
20th term of the sequence {1, -1, 1, -1, ....} is :
(@) 1 (b) -1 (c) O (d) .
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2 .
nsaﬂnﬂ%—

2. lim
n—on +

(Mo ™M1 (#2 () .

2n
n+3

(@ o0 (b) 1 (c) 2 (d) .

3. I B[ fid = (1 + 01/, x=0 R Fad &, @ f0)
I BT—

Value of lim is :
n-—ow

(@0 (e (mé @ 1.

If function filx) = (1 + X1/% is continuous at
x = 0, then value of fl0) is :

@0 (b) e mé (d) 1.
4. F f(x)=% e

(1) gfeum . (9) FEEE

(|) 3T (T) T § &g T |

Function f (x)=-!— is :
X

(a) Increasing (b) Decreasing

(c) Constant (d) None of these.
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5. TeH f(x,y)=tan‘1(y) H1 =G BT—

2
(M1 (Mo (W2 () -1.

The degree of the function flx,y)=tan™ (E)
x

is :

@ 1 (b) O () 2 d-1.

(Mu F2u @Wo (Q) 1.

. X ou ou
If u=sin~ | then value of X—+Y— is:
y Ox oy

(@ u (b) 2u (o0 (d) 1.
7. THf 9% % o 5 & farguy 9 wed T

(31) 3Fareig (&) =hal

(W) S5 (%) ¥ 4 9 7

The locus of the center of the curvature of any

curve is called :

(a) Envelope (b) Curvature

(c) Evolute (d) None of these.
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@éﬁ%(a,b)wqmﬂx,ymwﬁam
afe—

() rt-s2=0 (F) rt-s2<0

() rt-s2>0 (D r=s=t=0.
Any point (a, b) of a function flx, y) is a saddle
point if :

(@rt-s2=0 (b) rt-s2<0

(g rt-s2>0 dr=s=t=0.
=) &1 AF &

(3) B (n, 1) (@B, 1-n
@B 1-2n1 (@pA-nl+n.
Value of [n[(1=n) is:

(@ B (n 1) ®) B, 1-1)
@B 1-2n @p@-nl+n.
%wm%——

@ E FETE @ 5 ) \/—g
Value ofg— is:

@n . (b (0)3‘2— (d \E
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@ug ‘9’ (Section ‘B’)
g ST 9T 3x5=15
(Short Answer Type Questions)
Are—qsft e gee sAfard €

Note : All the five questions are compulsory.
. Trefafea goft #t stfyefiar = shego sifsu—

1 1 1 1
l+—+=—+=+....+
3 5 7 2n+1

+.,

Test the convergence of the following series :

1 1 i
1+ —+=+=+
3 b 7 2n+1
HAIST / Or

Show that ; limn'/" =1.

n—oo

. A PN & e fig = [ x|, x= 0 W@ ¥,
fhg x = 0 W sTashera & ¥

Prove that the function flx) = | x | is continuous

at x = 0O, but not differentiable at x = O.
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HALAT / Or

TV fh UF TH Tl ol koS 999 T ooy
T ol B

Show that the derivative of an even function is

always an odd function.
3. Tuisy f& wem

sin%, S (x,y) = (0,0)
0 , ¥4 (x,y)=(0,0)

qafeg (0, 0) W Tad ¥

Show that the function

fleyy={"

xsinl, when (x,y) # (0,0)
0 . , when (x,y) =(0,0)
is continuous at the origin (0, 0).
Al / Or
AR u, x 3R y 1 n 9dd UG o[ 8, @

2 . 2
x.a_l_l_.+ _a_u=(n_l)§E

ox? J dxoy ox
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If uis a homogeneous function of nth degree of

x and y, then
o%u o%u ou
X +y =(n-1)—.
ox> Oxdy ox

4. FHHRI 2 sin o + Y2 cos a = a2 ¥ FEfa Twea
o AT 1 FHIHT TG HITWT, el o T & |

Find the equation of the envelopes of the family
of curves X2 sin a + y? cos a = a2, where « is

parameter.

Al / Or

Eol u=x2+y2+%+§- o+ 3feass 71 fAfiss g
1 Fa |

Find the maximum or minimum value of the

function u = x? + y2/+/%+ Z
X Yy

5. fag F: X"
. — B(m,n)=| ————
B E(l_'_x)m-l-n
xm—l

Prove that : B(m,n) = E dx.
(1 +x)m+n
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AYAT / Or
o 9 F— [ [ [ e dxdydz.

Find the vlaue of _E E Eexy dx dy dz.

@ue ‘|’ (Section ‘C')
g ST uvT 5x5=25
(Long Answer Type Questions)
Me—gHl ai=r g9 3ifemd 2

Note : All the _five questions are compulsory.

1. T $EN 3ThH IRaS Bl § T 391 faam 9
TR

Every Cauchy sequence is bounded but the
converse is not true.

HAYGAl / Or
T hifse fh goff

22x2 33X3 44x4
+ +—+....,
21 3! 41
AR § a1 99 ?

X +
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Find the series
2252 33,3 44,4
+
2! 3! 4!
is convergent or divergent.

2. e fig = tan x o TIT I THT 1 T Hife,
HﬁOSXSm

Verify Rolle’s theorem for the function f{x) = tan
x, where O < x< 7.
AYAl / Or

S & AU 9T Q£ M [, b) § Freafated
Sl o faw wma wifse—

Jod = e, ol = e~
By the Cauchy’s Mean Value theorem find the
value of ¢ in [a, b] for the following functions :

S = e 409 = e X,
X4+y4
3. 9 u=1log y,?ﬁawwuﬁw@fa:;aﬂﬁq

X+
ou ou
X—+Yy—=
Ox oy
x* 4yt
If u=log 0 then prove that by the Euler’s
X+y
0 5,
theorem x—u+y—u =3.
Ox oy
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AYAT / Or
gig Y = COS X, Yo = SiN Xx; COS Xy 3R Yys = sin x;

sinxgcosx3@,?ﬁmﬁmf\35—

a . ] 3 i
OW1-Yz.Y3) _ _ i3 x sin? x, sin xs.

If y; = cos Xy, Yy = Sin x; €OS X, and ysz = sin x,

sin x, cos x3, then prove that :

d(Yy, Yo, Ys) i
3(x;,Xq9,X3)

3

& .2 .
-sin” x; sin“ x, sin x;.

4. FOF =2 + y? + 22 F1 T3 T T FIC, el
fean T ¥ ax + by + cz=p.

Find the minimum value of the function u = x?

+ y2 + z2, where given ax + by + cz = p.
AYaT / Or

Wu:xyzﬁmmaﬁaﬁﬁ‘laﬁx+y+

z=1.

Find the maximum value of the function u =

xyz, if x+y+z=1.

a2—2 «
5. EJ;[ Y Ja? - x® - yPdy dx 1AM TR

G-49-20



[ 11 ]

2 2 -
Find the value of E E/a' Y Ja? - x? —yPdydx.
3449l / Or

fafafied 9aRd &1 %H Jefal—

Ea E;/—:a flx,y)dxdy.

Change the order of integration of the following

integral :
2a Ba-x
N R

0000O0CcCOO0OO00O
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