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Max. Marks: 100 | | Duration: 3 Hours
PART A
Answer all questions, each carries5 marks. Marks
1 |a) lue =12 1< | 5 1= 1wk ] i (1) @)
Convergent by comparison test ......... (1)
b) To write uy, = (24—1{)!anduk+1= % .......... (1) a)
Ratio test: , lim,_, uI’Z—:l= O i, (1)Divergent ........... (1)
2 |a) |92 _ _ 2 _ ) S
) — = 4cos(y” —4x) v vun e . (1) (ax)(m) =—4cosll......... (1) )
b) 0z 2xy ( oz x* a
dx T T ahyz )ay = Tratyr ) 3)
_ 0z 9z _ 2xy x?
dz = ——dx + 3y dy = T2 dx + TR O Yo (1
3 a) | (20)=1; £,20) =2......... (1) )
Direction in whichf decreases = —Vf(2,0) = —i — 2j .....(1)
b) | (VA)(1,1,3) = —4i—2j+k.......(1)
Tangent plane:—4(x —1) —2(y — 1)+ (z—-3) =0(2) (3)
( one mark may be given for correct formula of tangent plane, if other steps are wrong)
OR 4x+2y—z=3............ (2)
4 1 On ) 12 ysinxydxdy ............ (1)Any one integration (1)Ans: 0 ........................ )
O I N S Y PR - 3
X x[(1+xy)x]0 = 71— =]dx.......a+n=2-m3...(1) (3)
5 @) | [A.dF = [}(9t? — 28t° + 60t°)dt ........(1) Ans =5....(1) (2)
b) i j k
VxF = :—x % % — . (1+1+1) (3)
(x*-yz) (y*-xz) (2°—=xy)
6 |a) divF = 6(x? + y? + 22 - 2)
Sources outside the sphere x2 + y2 +z2 = 2............ (1) 2)
Sinks inside the sphere x2 + y2 +z2 =2......... (1)
b) | By divergence theorem, JI; F.fds = [ff, divF dv...(1)
DivF =44 2z..... (1)
= Jf, [ (4+22)dz dA =21x 41 = 84T ........ (1)
(Even without stating the theorem, if the answer is correct give full marks) (3)
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PART BModule 1
Answer any two questions, each carries5 marks.

_ 345..(k+2)

Uk = 268 (2kta) (D1 = 4.6.8....(2k+2)(2k+4) (1

. Uk+1 . k+3 1
= lim —= =
p k—oo Uk

By ratio test the series converges.................... (1)

(5)

p= |’“3;4 ................................. 2)

p<1lgives|x —4| <3.eenn. (1)1 <x<7ovinnnn. (1)R = 3. (1)
Or(suitable steps marks may be given for alternate correct method.)

(5)

32k+1 32k—1
lwer1l = Gz [l = i

p=limy_o | 2| =9 ......... (2) p>1 ; diverges......... (1)

)

Ug
Module 11

10

Answer any two questions, each carries5 marks.
ou x3

—=———2ytan"! (f) oy fan Y (E) (2+1)
dy  x2+y2 y y X21+y2 y P s

9%u 2y x%’-y

axdy x2+y2  x2+y2

(5)

11

0z _ 0z 0x dz 0y (1)
ar - ax ar ay ar nnnnnnnnnnnn

=e[y + x] cos 6 + xe¥ [1 = ﬂ sing ... ... ... (1)=+3e¥3...... (1)

az_azax+azay_ g[ + ] s 5[1 x
30 i B ke it y

=2-4/3eB........ (1)

] (r cos0) ...

)

12

f=xy+2yz+2xz=xy+%+6y—4 .............. (1)

Critical point (4,4)....c.ccccueuvee... (2)
At (4,4) f has relative maximum.......... (1)Dimension of the box =4 x4 x 2...(1)

(5)

Module 111

Answer any two questions, each carries5 marks.

13

or ~
Fri —4sinmt § + 4mcosntf + k ... ....... (1)
ar

—|=v16m2 + 1. .. (1)

ot
Distance = fls dt = 4V16m2 +1.........(2)

Displacement=7(5) —r(1) = 4k................ (1)

ar
at

)

14

ar —i_’ i_}
(E)t:to =Flt T

144 + 972 ds
Speed= 1| —— () —=0, art=4...(1)
4t dt

Rest........ (D)
Min Speed=3\/§ location 2417 + 8]

)

15

dr . ¥ Tk r r
(d_’;) =—sintgi +costgj+k ... () F(t) =7(tg) + v
t=t

x(t) =costy —tsinty, y(t)=sinty+rcosty,z(t) =ty +t

)
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Att=m, x(7) =1, y(t)=—t,z(t) = 7 +1

r(t)= —i—tj+ (1 + ke (1)
Module 1V
Answer any two questions, each carries5 marks.
16 . V25-x2
region... ... (1)f S, N ydydx........... (2) )
=[>(5x = x®)dx.......... (1) Ans: =22 ... (1)
17 21[ -1 (N\]
fl " [tan (x)]o dx .......A (1)
- letan-l Dedxlme e DEEP2det L (1) (3)
:Z [Inx]? = —ln2 ................ (2)
18 fafa xfa S yxdzdydx(2)f f “x(a—x—y)dydx....... (1)
6]
alr 2 2 3 at
N ~la*x — 2ax® + x ldx..... (1) Ansi—. I (1)
Module V
Answer any three questions, each carries5 marks.
19 let F = V@ Z—i =2xy+2z3 “O0=x%y+xz3 +f(y,2)....(2)
Z—i = X 20 =x%y + g(x,2)cnnnenn. (1) (5)
% =3xz2 0 =xz3 +h(x,y)..... (1)0 = x%y + xz3 +c.....(1)
20
W= f F.dr = J(xz + y3)dx — xdy ....(2) = jdx — xdy ...(1)
“x (5)
2
I
=f—sin0 df —cos?0 do ... ... (1)=—Z—1.....(1)
0
21 rt) =ti+2tj=x=ty=2t=>x=dt,dy =2dt...... (1)
[. F.dr= [ y*dx+xydy = [ 4t*dt+t2t 2dt..... (1+1) ()
= [, 8t2dt.......(1)= ".......(1)
22
f ydx+zdy+xdz
1 &)
= fo sinmt (—sinmt ) wdt + t cos wt wdt + cosmt dt............ (1)Integration............. (2)
Applying limits ( 1)Answer = _7” - % (2)
23 Vi) =10 OF......2)
V2F(r) = v ””- = F' @) (V.5) + YA/ T (1) “
— 2 w T
—f(r)r+ T (1)
:% f'f)+£f"(r)eee.. (1)(Suitable step marks may be given for alternate
correct method)
Module VI
Answer any three questions, each carries5 marks.
24 By stoke's theorem [. F.dV=[ [, curl F.adS.......(1)
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(Even without stating the theorem, if the answer is correct give full marks)
F=xyi+yzj + xzk

roJ
Curl F=VxF = |2 ai 2l=—yi—2z] - xk... (1)

The rectangular region in the xy planeisenclosedby x +y =1,x =0,y =
1

I Jz —d—leH|x dA= ]l | dA5 —Areaof the A=\—3 ... (1)
(or by using n dS and evaluation of integrals)

()

25

By Green's theorem [. Pdx +Q dy = [[, (g—g - Z—i) dy dx ... ... ... (1)

ffR 9dydx ........(2)

= 9 area of the circle x* + y? = 1............. (1)=9T eee e ee e e (1)
(Even without stating the theorem, if the answer is correct give full marks)

()

26

z=g(x,y) =+ +y?>=>

2 — 42 2 %z X 2: Y =]
z8=x"+y°,— Ny m...(l)Mass,M JI, & as

M= [f, x*zdS=[[, x*z J( sz’lyz)z +( szy+y2)2 +1 dAu.. (1)

2 \/EﬂR x2\x2+y2dA .....(1)

By polar coordinates, x = rcos@,y = r sinf,dA = r dr d6,
0<0<2m1<r<3

1 21 (3 2 2 — 24221
=V2[;" [ r*cos*6rdrdf =

(suitable step marks may be given for evaluation of integrals using alternate
methods)

)

27

divF =32 +y2+2z%)....cccoiiii. (1)

Flux=ij.nds = .U divF dV
o G

=[ff, 3(x* +y*+2%) dV ........(2) (suitable step marks may be given for
evaluation of integrals using alternate methods)

=3[ [ f) 4’ +Zdrdo =352m ........ (1+1)

)

28

Let F = xi + 2yj + 3zk .Since is a Closed surface ,by divergence theorem

I F.nds = JI[, divF dv....(1)
ButDivF =1+2+3 =6..... (1)

(suitable step marks may be allotted for evaluation by using surface integrals)

(Even without stating the theorem, if the answer is correct give full marks)

()

% %k %k %k k
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