[ 2]

l/ 49—22 Roll No. .....cccuveuneenen. If all terms of the series Z:Zl u, are positive and
. . lim, ., u, #0, th i OO_ U, is:
Annual Examination, 2022 e e series 2, Unis
B.Sc. Part II (a) divergent (b) convergent
MATHEMATICS (c) oscillatory (d) none of these.
Paper I &
(Advance Calculus) 2. T e
Time : 3 Hours ] [ MAXIMUM MARKS : 50 (1) Wedeh AR ST T el STThH Tl §
e ;. woe ‘3’ TS YRR w1 a1 e ¥l S8 FwR- () eh UReg 3T o1 Teh 91 foarg 2 §
et & 9gd g8 W foen SE | @ve ‘9 @y (F) T Tl ST qReg el §
T YRR 1 AR @oe ‘g’ IwT YHR H T
(3) Toieh IREg STIhRH AN Bl |
Note : Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer- Choose the incorrect statement :

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

a) Every convergent sequence is a Cauch
‘C’ is Long answer type. (a) ry g q y

sequence
W|ug ‘31’ (Section ‘A’)
g 7 (b) Every bounded sequence has a limit point
(Multiple Choice Questions) (c) Every Cauchy sequence is bounded
el W ﬂl T— 1x10=10 (d) Every bounded sequence is convergent.
Choose the correct answer: 3. e £ Gt ardferss el & fory 38 yehr et
1. gfe guft D u, % 9 ug gATeH® @ ael s

lim, , u, #0,dd Z:zlun T i {XQ fdx—3, x<1
(37) SATER (F) AR (F) e (T) T HE T | 3x+b, x>1
P.T.O. I1/49—22
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le 3R b e foht AT & foTT ®ete f Taq iR sTaehara
1 8 ?

(1) k=-1,b=-3 () k=1,b=3

(W) k=1,b=4 () k=-1,b=6

The function f is defined on all real numbers
such that :

2
_Jx“+kx-3,x<1
fo=

For which of the following values of k and b will
the function fbe both continuous and differen-
tiable ?

@k=-1,b=-3 (M k=1,b=3

© k=1 b=4 (d k=-1,b=86.

. A f( = | x- 3| % AU [1, 4] T AHA GHY ]
el BT, it —

(31) ®e £ (. [1, 4] R Haq &l ¢

(F) ®H f (9, [1, 4] T STahed Tl §

(H) f(1) = f4)

() f()>f4@)

I1/49—22 P.T.O.
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The mean value theorem does not apply to the

function f(3 = |x- 3| on [1, 4] because :
(a) f (1 is not continuous on [1, 4]

(b) f (¥ is not differentiable on [1, 4]

(€ f(1) = f(4)

(d f(1) > f(4).

. IS e f(x, y)@ﬁl’&fy=3x2y—y3ﬂaﬁﬂﬁff@ﬁ

W DA f(x, y) FTHAF TGS ?

(31) »2y3 - 3y?

3 50 1 4
d9) —xX -—y x
()2y4y

3 2.2 1 4 &
) = x%y* -=y’e
()2 y 4y

3 9.9 1 4
Xyt -—y*+e
() S XY~ Y

If for the function f(x, y), f, = 3x*y - y> which of
the following is the possible value of f(x, y) :

3 1
(@) x2y3 - 3y? (b) §x2y2 ‘Zy4x

3 2.9 1 4 & 3 9.9 1 4
Zxtyt ——y'e Zxty? - =yt + e,
(c) o XY Y (d) XY LY
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6. IC (x, y) — (0, 0) T W y = x & Y T

, x? -2y?
hm(x,y]»(o.oym =?
-2
()0 (&) 3
1 -1
() 3 (Q) 3

If (x, y — (0, O) along the line y = x then

. x? - 2y2
000 3o 7 =2
i)
(@ o (b) Y
© = @ =
¢ 3 3

7. AC fx, y) =1+ 2x+ 8y - x2 - 22
(31) f AN (1, 2) W AfTHaH §
() f 1 TA (1, - 2) T Afwad §
(9) f HA (1, 2) W HH &
() f HIHA (1, - 2) W 9 2|

1/49—22
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[ 61
If fix, y) =1+ 2x+ 8y—-x%-22
(@) The value of fis maximum at (1, 2)
(b) The value of fis maximum at (1, — 2)
(c) The value of fis minimum at (1, 2)

(d) The value of fis minimum at (1, — 2).

a &
. WA W FH y = M+ — SR m T A

T B
(3) I (&) AfqRaed
(9) e () AIEFAES |

The envelope of the family of straight lines

a
y=Tmx+ Py where m being a parameter is :

(a) Parabola (b) Hyperbola
(c) Ellipse (d) Cycloid.
. T Hey gHu—

T

(31) (n+1)=jgoe’y;dy (@) Inln-1)=

cosnr

(®) g= \/; () = [ tog vy

1/49—22
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Choose the correct relation :

@ |(n+1) = I: e*y;dy

(b) Inlin-1=—"

cosnr

-5
(c) 5~ \2

(@ In= |, Gog yy"'dy.

(37) log alog b (9) log a + log b

() log (ab) (%) log a-log b.
The value of the integral J.Ia Lb dxx;ly is :
(@) log alog b (b) log a + log b
(c) log (ab) (d) log a - log b.
@ug 'd’ (Section ‘B’)
g FANT T 3x5=15

(Short Answer Type Questions)
et uter yeq sAfard €1

Note : All the five questions are compulsory.

I1/49—22 P.T.O.

[ 8]

1
. Tag wifse arafas Gemsdi &1 e{®d (nn), 1 &

3R fEia & B

1
Prove that the sequence {n"} of real numbers

converges to 1.

HIAT / Or
ofy \/g+\/g+\/%+.... & AT o1 gdreqor
IS |

1 2
Test the convergence of the series\/; +\/§

I3
S
4

. ®e f(x) =Vx,x €[0, 1] & THTHH Al H

g 3T [0, 1] T TLHE HifeT |

Test the uniform continuity of the function f(xJ

= Jx,x [0, 1] on the closed interval [0, 1].
HYdT / Or

TeRU R we f(x) = | x >, x € Ry x = 0 W 3[achea

TAA £(0)=0.

Show that the function f(x)=|x |3;x eR is

differentiable at x = 0 and f'(0) =0,

1/49—22
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3. gfe f:R?> > R ufiwifta &

3

oy
SOy =12 % (x, y) = (0, 0)
0 . (x.y=(0,0)
LERIGECAIE LS
lim f(x’ y)

(x,y)—(0,0)

Let f:R* > R is defined by

3

Xy
— , 0,0
S Y =124 (x, y) = (0, 0)
0O , (x,y=(0,0
then find :
lim X,
(x,y)—>(0,0)f( y)
HIAT / Or

fag wifse f f=fafed e ga fag w— gaq 8—

(x* +y*)sin , (x,y)#(0,0)
flx, y= Y x? +y? Y
0 , (x,y=(0,0)
Prove that the following function is continuous
at origin :
(x* +y®)sin , (x, y)=(0, 0)
Jlx, y) = J x? +y? Y
0 , (x,y=1(0,0)

I1/49—22 P.T.O.
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4. FARA (x - )2 + y? = 4o F1 TIAY Hd HiST |

Find the envelope of family of circles (x — @2 +

Y2 = 4a.
HYdT / Or

3 3
Tl u=xy+a?+aj =1 3fearss =1 FAfETss 7 A

HifSTa |

Find the maximum or minimum values of the

3 a3

function u=xy +—+—.
X oy

a x3
. T I Hife— jo dx.

a-x
3
a X
Evaluate : Io dx.
a-x
HAIAT / Or
fug ﬁ'ﬁrnq_ 2 Jtan x dx = o
Io \/§
Prove that : J.O5 Jtan x dx = %

1/49—22
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@|us ‘9’ (Section ‘C’)
gret STt gy 5x5=25
(Long Answer Type Questions)

Te—aidt ura g3 1ferd g

Note : All the five questions are compulsory.

% 1
. IUTRT T & g A D, log T
SAFETn b1 wieror shifsra |
Examine by integral test, the convergence of the
s 3" 1
series ”zz—n(log P
HIAT / Or

g 3 () —— o T Rt s

n®+1
1 T &T0T Shifeld |

Examine the convergence and absolute conver-

n

. *® n
gence of the series ) = (-1) SRR

2. IR YUY &l & fafew we 39 fag wifsu)

State and prove Taylor’s theorem.

I1/49—22 P.T.O.
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HAIAT / Or

T f(x) =vVx® -4 ] S0 [2, 4] B TAT ourst
& UEIHM YHI h1 a9+ shiflu |

Verify Lagrange’s mean value theorem for the

function f(x)=+x? -4 in the interval [2, 4].

. A u=xcl>(%j+w(%) fag wifse—

2 2 2
x2 Tu l;+2xy ou +y26 LZL:O.
ox 0x0oy oy
HAYAT / Or

AT u=x2+ 12+ 22, v=x+y+2z W=XY+yz+

HW%szO HﬂTu,vﬁl’(w
dlx, y, z)

& o ey AT hiToIT |

1/49—22
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Hu=x2+1y2+22, v=x+Yy+ 2z W= XY+ Yz+ zx,

o(u, v, w)
dlx, y, z)

show that Jacobian : =0. Find

relation between u, v and w.

. T5 1991 ABC H cos A Cos B cos C 1 3f=ass =
faferss v 7d sifsw

In any triangle ABC, find the maximum and

minimum value of cos A Cos B cos C.

HYdT / Or
2

2 2
R x3 +y3 = ad % 3ACYE Skl HHIHLU 1A HITSIT |

Find the equation of evolute of the curve

2 2 2
x3 +yd =as.
. mvzdxdydz 1 HIF 1A hiTSTd, ST&f TR & V,
TH TN TR 2=0, z= 1, 2 + 12 = 4 FIRETF 7

Evaluate _mv zdxdydz

Where the region of integration V is cylinder,
which is bounded by following surfaces z = 0,

z=1,x+y%=4.

I1/49—22 P.T.O.
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HIAT / Or

-y
dxdy

TSR 3 ShH H UREH ohidh e | I:Je?

1 | H1d hITIT |

w po e Y
Find the value of the integral Io I € dx dy by
*y

changing the order of integral.

VDOVVVCOOVOY
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