AE-1243

B.Sc. (Part - 1)
Term End Examination, 2016-17

MATHEMATICS
Paper - I

Advanced Calculus

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. All questions carry equal
marks.

TS / Unit-I
1. (o) JfERo & =t faga &1 9= = E
AL C O e {an}le, S
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(2)
By using Cauchy’s principle of convergence,

show that the sequence {an }::1 is not

1
convergent, where 4, =1+ ) + 3 Font—,

b) sz & egwE (q,). Wl

n

a, :(1+ljn Al B

Show that the sequence <6ln>20:1, where

1 n
ay, =(1+;] is convergent.

37Iqr/ OR

(@) 9 Ty, & MU H T HFC

forgem = 1 quOS(lj T

n
Test for convergence of series Zu, whose

1
general term is Y, = COS(;].
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(3)
(b) TAfafad ot & AFMERoT a1 STqER

HT YA HIfST :
2 3 4
X X X X
—t—t—F—+...., x>0
12 23 34 45

Test the convergence or divergence of the
following series :

2 3 4

X X X X
— —t—+.,x>0
1.2 23 34 45

TS / Unit-11
2. (o) U TEI W FAWF HeH f(x) = x° — 12x
D fou  Sfaua 0£x£2\/§ T
HITSTT |

Verify  Rolle’s  theorem  for  the
function f(x) = x> — 12x in the interval

0Sx£2\/§-
Ll x#0
(b) I f(x)= A , Tuigy e
0 x=0
e x = 0 W ¥aq € g /7(0) formm
Tl T
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(4)

Show that the function
i 1 xz0

fxX) =11+ eA i1s continuous at
0 x=0

x=0 but £'(0) does not exist.

37941/ OR

(a) e fx)=+x*-4 ¥ feT  eaa
[2, 4] H TSI & AEAEM YU 6 Fad
HITSTT |

Veritfy Lagrange’s mean value theorem for

the function f(x) = /x*> — 4 in the interval
[2, 4].

(b) UfEga T fafey wd fag wifsm)

State and prove Boundedness Theorem.

TS / Unit-III

3. (o) & 9 & T 9=Md HeHl W ST
g &1 fafee we fag sifse)

State and prove the Euler’s theorem for
homogeneous functions of two variables.
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(3)

(b) ®ET f(x, y) =x* +xp —y* F (x - 1)
AR (y+2) F o B TR YT H FGR
HITSTT |

Expand the function f(x, y)=x2+xy—)?
by Taylor’s theorem in powers of (x — 1)
and (y +2).

37941/ OR
dy

dx?

EYIRA HIST, S&h x = cos O

(@ wim (1-32) o x Dty 7

dzy

Transform the equation (1—x2) e
x

—xﬂ+x2y=0’ when x = cos 0.

dx

(b) AR u=1log(x+)3 + 23— 3xyz), @ fag

If u = log(x® + ) + 22 — 3xz), then prove

[LLQTM_ -9
that Ox ay Oz (x+ Yt 2)2 .
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(6)
TH1S / Unit-IV

3 3

a a
4 (@) W w=y ko & 3fers steen

s A &1 I Hieg |
Discuss the maximum or minimum values of
S &
the function ¥ = xy + —+ —
X y
(b) WA @l & A ax sec oL — by cosec o
= a2 — b? H A T HIfSE, &l
H o YEA T

Find the envelope of the family of straight
lines ax sec o0 — by cosec o0 = a? — bz,
where angle o is the parameter.

37941/ OR

(@) BT u = x2 + )2 + 2 o1 ffas 1=
Slﬁaléli\aQ,Tflﬁaerbercz:pﬁ?ﬂ
™ R

Find the minimum value of the function u =
x> + )y + 22, where ax + by + cz

= p is given.
x2 y2
(b) el —2+b—2=1 CIICTE - I
a
HITSTT |
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(7)

Find the evolute of the ellipse

2 2
a b
TP / Unit-V
I'mIn
B(m,n)=
5. (o) Tag =it f& ( )Fm+n
(m, n > 0)1
I'mIn
B(m,n)= >
Prove that ( ) Tt (m, n > 0)

(b) g fcwisl #  uRafaa &
a [2 2
I:”.()a * yZ\/x2+y2 dx dy HHIhAA
0
FH IO HINC AR TR AH I
HIfSIT |

Transform the integral

a [2 2
1 =“0 ¢ VR 7 dx dy by changing
0

to polar co-ordinates and hence evaluate it.

37941/ OR
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(8)

(a) ATFA HIWT :

J' J- 1+)C2 dXdy

1+x2 + y

Evaluate :

J»J-\/l+x2 dxdy
1+x2 + y
(b) femmEu &

J-lj-l—xj-l—x—y dXdde . _ i _10g2
(x+y+z+1)° 4

Show that

J-lj-l—xj-l—x—y dXdde _ i _10g2

(x+y+z+1)7% 4
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