FD-2708

B.Sc./B.Sc. B.Ed. (Part-II)
Examination, 2022

MATHEMATICS
Paper - I

Advanced Calculus

Time : Three Hours] [Maximum Marks : 50
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Note : Answer any two parts from each question. All
questions carry equal marks.

ZehTS / Unit-1
1. (o) TOs =fVT fF g Hel o HT IReg
B B

Prove that every Cauchy sequence is
bounded.
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(2)

(b) Tas =ifew o :
lim Ll —e
== (1n)
Prove that :
lim Ll —e
== (1n)
(c) &oft l+§+3%x2+4%x3+ ...... EQl

AfrRer & fou wdemr wifse

Test the convergence of the series :

1+£+ﬁx2+ﬁx3+

BehTg / Unit-11
2. (q) fS@EUT &t ®HeA

1
xsin—, S x#0
flx)=1""x
0, Sdx=0

x=0 R Gad & T STahera Tl T |
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(3)

Show that the function :

1
xsin—, when x#0
f(x)= x
0, whenx =0
1s continuous but not differentiable at
x=0.

(b) FRM H HEEE yEE faweR fag
HifSTT |

State and prove Cauchy mean value

theorem.

(0) ®e f(x)=Vx’-4 & fau siw@ [2,
4] B U & WEMHE THA  wofd
HifSTT |

Verify Lagrange’s mean value theorem for

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

TS / Unit-111

3. (a) tI'Wisz(x,y)=)cz-|rxy-|ryz %l (x—2) AR
(y—3) % ¥ H YER HifaT|
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(4)

Expand the function f(x, y) = x? + xy + y?
in powers of (x—2) and (y—3).

(b) AR z(x +y) = x2 + )2 B, 1 foag wifSw fop
92 0) %%
ox dy) ox dy
If z(x +y) =x?+ 2, then prove that :
92 0) %%
ox dy) ox dy

_X2X3 _ X3 XX
(C)-&'ﬁ: u = , by = , Uy =——= ﬁ,
X1 X2 X3

@ fag =S fe

J(!"I’la “Qa !"I’3) = 4

X2X3 X1X3 X1X2
If w=—"=,u,= , U3 = , then
X1 X2 X3

prove that :

J(!"I’la “Qa !"I’3) = 4

DRG_228 (7) (Continued)



4.

(@ FH ® Fa 5+

(b)

(©)

(5)
ZehTg / Unit-IV

2 2
¥

o k2 — o2

Ea

T [ BT, W&l o e B

Find the envelope of the family of curves

2 2
R =1,

o k% —o?

where o is the

parameter.

W2xy=a2a3mwww
EIECIEy

Find the equation of evolute of the

hyperbola 2xy = a?.

I x+y+z=a %:f,?ﬁxzaﬂﬁw
y 3%

AH A i |

If x+y+z=a, then find the maximum

value of xyz.
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(6)
TS / Unit-V
5. (o) Tag =ifST fo

J-n/z dx J-n/zmdx i,

SlIl X

Prove that :

n/2  dx n/2 —
,[ - X_[ sinx.dx=m
0 sinx 0

(b) WA T R :

.[13.[11/x_|‘(;/gxy2.dX.dy.dz
Calculate :

jfjll/xjfxyz.dx.dy.dz

(¢) GRS & SHH I S&fAY

AWy

qAq THR AR ot FifT
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(7)

Change the order of integration

and hence evaluate it.
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