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2141/Arts

Second Year Arts Examination, 2017

MATHEMATICS
Paper—|
{Advanced Calculus)

Time : Three Hours
Maximum Marks : 70

PART - A (@Ug-37) [Marks : 20
Answer all questions (50 words each).
All questions carrv equal marks.
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PART - B (@ug-7) [Marks : 30

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks,
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PART - C (@u=-1) [Marks : 20
Answer any hvo questions (300 words each).
All questions carry equal marks.
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1. (i)

PART - A

(@Us-R)
UNIT - i

(FFTZ-1)

Show that the identify function f(x)=x,9xe R is

differentiable every where.

fag #ifs T aogge w5 f(x)=x.Yxe R T FEd

FIFTH © |
Deflne continuity in the closed interval.
T A H Fiaea #1 gifg Hifa )

UNIT - 11

(gehTE-11)

(iii ) Write down the envelope of straight lines

Y=max+a{l+ m~) (m is the parameter)

e T Y:max+a\/(1+m:) 1 ST T

. _ o
Civ) If 4 v, then find oyoz
‘ . oU
aﬁ u:e”:emsﬂa 4 :?ﬂQ 8}1"\‘2.
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UNIT - 111
(ZHE-111 )
(v) Evaluate:

HH 919 FIfa
£ f(x + v)dxdy

(vi) Change the order of integration of the following integral:

= T &% TR eH A =) falda Fie

J:r ‘»d}d‘(

x-r}

UNIT - IV
(3@E-IV)
( vii ) Define gradient of a scalar point function.
st fa=g et =1 waomer &1 uftsmm difag |
( viii } Give the definition of curl of a vector point function.
iy fag e =t Fod &1 aftm i
UNIT -V
(3FTE-V)
(ix) Write the statement of stoke's theorem.
wle W & Fe = fafed |
{x) Write the statement of Gauss's theorem.
TG FHY & FeT Tl |
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PART - B
(Evs-9)
UNIT - |
(F=TE-1)
2. Show that the following function is continuous at the point

X =i,

s s s T x=amw dm % :

(I——a ; O<x<a
flx)=¢ 0 . x=ua

la—— x>ua

3. Show that the function f(x)=sinx,Vxe R is differentiable

everywhere.
fag FfSY f& $em  f(x)=sinx.vxe R ¥ ¥93 wawera
gl

UNIT - 11

(3e13-11)

4. lfu=log (-1‘} +y - 3.’6_»‘:) then, prove that
afg w=log(x’ + 3" + 2 ~3xyz) / fug Fifaw f

ol U 38U 3
R =

ox v 87 x+ye:z
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5. Find the points where the function x'+ ' —3ax has
maximum or minimum value.
3 a3 =1 3 e 52l T+ + p" - 3avy * TH ToRH

T AT § |
UNIT - 11

(3eTs-111)

6. LEvaluate:

HMA ATd W £
ff jﬂ sin 0dOdr

7. Evaluate :

o o
fo ,E, L(IE w3+ Zz)nl'xdvdz

UNIT -1V
(TFE-1V)

8. If x=rcos0, y =rsin{). then find the value of following :

afg X=rcosf y=rsimng T T =1 A 79w

c(r.0)

2x, y)
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10.

11.

I f(x,y,z)=3x"v - y'z", find the value of gradf at the peint

(1,2 ~1y.

AR f(x.y,2)=3x"v -y’ @R (1, 2. —1) W gradf =

pic i i At
UNIT - V

(3ET3-V)

Apply Stoke's theorem to prove that
divcurl F =0

R Y5 &1 ¥4 = fag Fifsm fF
diveurl F=0

Evaluate by Green's theorem :

j[(cosxsin ¥ —xy)dx +sin xcosydy}

<

where C is the circle x” + y? = [

T gHg g 471 =1 9 W9 HifeT

f[(cosx sin y - xp)dx +sin xcos ydlv]

TR CFI T +yi=1%]
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PART - C
(wug-H)
UNIT -1
(3=T3-1)

12. If f is differentiable on {a, b] and if k is a number betwecn
f'(a) and f'(b), then show that there exists a number ce{a. b)
such that f'(¢c) = k.

TfE f e T [a, b] H FATFAAT T 997 £(a) W £(b) F
e W G k € 9 WET Fifa fF 0 (a, b) H T
e ¢ 39 Y fazmm g &5 o) = k.

UNIT - I

(TFTE-1L)

13. If ¥’ +3° - 3ax’ =0, prove that

AT ¥+ 3y —3ax’ =0, 1 g =iET

Q+ 2a : _ 0

dx” v
UNIT - 111
(3=hTE-111 )

14. Find the volume common to the sphere x* + 3 + 2% =" and
the cylinder x* + y2 = ax.
T 2% 4 pP 4zt = T AFA X + 37 = ax ) IR FEEA
T4 HifT |
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UNIT - 1V
(SHE-1V )

15. If r=1rl, where r = xi = vj + zk prove that
TG v = i), BT ¢ =xi+ yj + zk 71 fog Fifew &5
2 " 2 nr
Vifry=(+=f'()
,.

UNIT -V
(gHZ-V)

16. Use Gauss's divergence theorem to show that

.”( xdydz ~ ydzdx + zdxdy) = daa’
5

o -

wiere the surface S is the sphere +* 37 +2° = .

o~
T
|

T WEE W e § Wi S fE

j.[( xavdz + vdzdx - zdxdv) = 4’

5

e

TR ATE S, e o +y: Pk s
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