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PART A
1 a p=lin1k_mE=§{1 (1)
1
Thus by Cauchy’s Root test the series converges. 1)
b Series; f(0) =1,(0) =-1,£°(0)=2,£>’(0)=-6; 3)
f(X) = 1-X+X= X oo (1+1+1)... OR By Binomial series
2 a Zy, =48(3x - 2y)3z,,, =—192(3x — 2y), (1)
- _ 1
Zyyy 5?5( Full marks may be given if the answer is correct to the 1
guestion taken by student as there was lack of clarity in the power in
the printed question paper)
b ", = secx sin 2x u, = 2tanx (1)
tanx + ftany + tanz tanx + fany +tanz
: 2 tany . A 2ran sz
- T sin2z u; =
= E-} “.‘-* tanx+tanytiens’ z tan T+ danyrians (1)
. . . s S A (1)
Substitution & getting sin 2x =— + sin 2y — + sin 2z — = 2
Bx g g
3 a ~ . R dr 2
(%j:_zsinzi+zcoszj+k ......... W | =5 (1) @)
by = [(CostidStf)dt coueerentiiiii e 1 mark (1)
S B T T = COS L T € oottt e et e e 1 mark (1)
Applying initial condition; ¢ =i ... Imark (1)
1 px®
4 a SIS 2dzde oo 1 mark ()
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3)

a =22 exy*(1+]) ()

OR Curl F=0(1+1)

- —- —_ — ﬁ
b F=xi+yf+zk ,r=|7l=/x?+?+2? 3)

8 _) Ex1+v_.r+z kaj ( 1 mark)

{(xZ +12 +22)2

f
=% ——(———) (1mark)
(P +y2 +22)2

=0 (1 mark) (Full marks may be given with suitable step

marks for alternate methods)

a By stoke's theorem [. F .d7 = [; ~yn F. aqs (1 mark) (2)

F=e*T+2yj—k = curl F=0

Hence ﬁ_. (e* dx+2ydy—dz)= 0(1 mark)

b By Green'stheorem Je xdy—yax =[], a'x} il _}} =dA (1 mark) 3)
=, 2dA

= 2 x Area of circle (1)
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=8 7 (1 mark)
PART B
MODULE I
. , 1 1 (1+1+1)
iy = T I —— '
k i:'_"-":i—akj‘_' g L _\.Eké_:i' == :kz'l c
m %=1 0 o

P= kl—i‘r{i bk B (1)

By limit comparison test the series diverges.

( Full marks may be given if the answer is correct to the question taken
by student as there was lack of clarity in the power in the printed
guestion paper)

[ 2ap— L
LetY a, = z;’_nﬁ;T_” _ (1+1+1)
1 |@gsal _ 1. i N P §
b= lim, .. layl lim . 3+ gpe—q )k 5 (1)
By ratio test for absolute convergence, series converges absolutely only (1)

when ! < 1. Therefore [2x — 1] < 9 = x € (—4,5).
Atx=—4,Ya, = X(—1)*, diverges. Atx=5,Ya, =X 1¥, diverges.
Interval of convergence = (—4,5)

Radius of convergence = 9.

k1 (5)
pzkh-ﬂ(sﬁi) :E{i(z...z) 1
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Thus by Cauchy’s Root test the series converges.

( Full marks may be given if the answer is correct
to the question taken by student as there was
lack of clarity in the power in the printed
question paper)

MODULE 11
% formula and substitution (2)
aw = tan & secd
a6 @)
SR A, S

OR Direct chain rule and substitution (suitable marks distribution)

fe=25=3
1

f(1,2) = 1,1-"}_(1,2j=% (D)

(1+1)

Y

Ley) =f(L2)+ £(12)(x -V + £(12) - 2) =In2+ x+ -2
L(1.01,2.01) = 0.70814718, f(1.01,2.01) = 0.70808505 (1)
Error = £(1.01,2.01) — £(1.01,2.01) ~ 0.00006213, Distance between P and (1)

@ = 0.0141421356

1
250

~ 8 8 5)
I_'.t' _}T——:’f}_ - X __:_! RN EEE BEE -u...l::l:]
x v

-

Error is less than — times the distance between points P and Q.

1t 16
—_— —_ — — —_ — —_— 'r'-' =
r ﬁrx =5’ 5 f:r;r vE ' t Iyy 1 (1)

fi = 0. f, = 0= Critical pointis (z2) (1)
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D=rt—s" = 3. (1)

At(2,2),D = 0apdr = 0. (2,2)is a relative minimum. (1)
MODULE III
() = —asinti +acostj +ck (151
a? + 2
T’ L
N(t) = ,(t) =—COSti —SINY ....ooetnn.n. (1+1+1)
7@
v(t) = —costi+sintj+etk+¢,
r(t) = —sinti—costj+e‘k+cit+c,
Applying initial conditions
c;=—t+j ... (1)
Cy =1 ... $B% (1)

F=z—x—y?

G=3x"+2y*+z"—-9

VF=—2xi—2yj+k.......... (1)
VG =6xi+4yj +2zk ........(1)
VF(1,1,2) = —2i—2j+k, VG(L12)=6i+4j+4k ...... (1)

VFXVG=—12i+ 14j+ 4k ...(1)

_x=1 y-1 =-2
Equation of tangent line is™ 12 =~ 14 =~ 4 ....(1)
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17

18

19

A1100
MODULE IV
7\/5)6 a
Identification of Region ....(1) ,[ xdy dx + _[
0 0 a
2
3
a
Ans = ——.......
N R

Identification of Region ..... (1)
2 6—y

[ [xydxdy...... (2)
0 y?

2
%j(—y5+y3—12y2+36y) Uy . (1)

0

Ans =50/3 .....(1)

101
Jy L2x(1 —x)dxdy

1 %0 =" 1
L5 7 I - (1)
fﬂli[l—v“]—-[l— v ldy . (1)

1 1 1 1
GO-Dy— 50—y e (1)
== e (D

MODULE V

W= | Fudr=]_(x*+y“dx—xdy
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J.xdydx.
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2)

3)

)

3)
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21

22

Curl F =0
F=V0
%=6y2,—¢=12xy
ox
W=6xv"+k

Pages: 11

z
T
=f—sinn5' df — cos® @ d5'=—g—1
0

' ¥ ¥ ¥
div F— yz“+ =zx° + xy*

curl F = (2xyz — yx?)i— (zv® — 2xyz)j + (2xyz —xzH)k

curlF =VxF

=0

O
oy
il R

ay

xt—yz yEizx z%—xy

(1 mark)

Since curl F =0, the line integral is independent of the path.

(1 mark)

Consider any curve, say a line from (0,0,0) to (1,2,3),
x=t,y=2t,z =3t (1 mark)

Jo (x2—y2)T+ (W2 —zx)] + (22 —xy)k . dF =
Jo (x* —yz)dx + (y* —zx)dy — (2% —xy)dz = fﬂllg tédt=
6 ( 2 marks)

OR

Page 7 of 11

3)

(1
(1
(1
)

)
3)

()



A A1100 Pages: 11

B+, B+ B

Find Scalar potential o= *—=— —xyz............ (2)

[f.ar= [m]%ﬁi} ...... (1)

23 v2r() = V.V F(r) (1 mark) (D

VIO =SR2y

dy EES

Fiial
§ourd

- (xT+vj+zk)
Fir

- - 7 (1mark) (1)

af 7 I.-r-

VF =", 7

() _ - r ; F
e (P)V.= +V £(r).2 (1 mark) (1)

ViF(r) = .

.
simplifying it gives

-
=

= fII{T'} + f”(T} ( 2 marks) )

L

(Full marks may be given with suitable step marks for alternate

methods)
MODULE VI
24 Jo fac+gay= [f, G- Z_:j:} dydx (1 mark) M
f=xy+y°,.9=x"
3—5’:2;.:1 % _ xt 2y (1 mark) (1)
dx 8y y
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6g or =
[o fax+gdy= [[; GE— 30 dy dx= [ [T —2y) ayax
1 mark)

1. E
= fu{x:-.—x—xa +x*)dx (1mark)

|

=l

=5p (1 mark)

fl, ey 2ds = ff, fGeyaCey) (&) +(2) +1 dA (1 mark)

fe,y,z)= 2%,z — gla,y) —f2* +7

BH _':..-' [ a a
— —— | a_g = a_z < _ —
n=TEE 0 oyeyEnE 4G t(5) +1 = vZ (1mark)

.II: z*ds = .UR (x" +9*) V2 dA (1 mark)

Putting,

x=rcosB,y=rsinf, dd=rdrdf, 1<r<3.0<8<2n
I, 22 ds = J[, &*+y*) V2 dA=v2
3 pdmr 9
[ I, vrdr de

3 ! 2
_I';L r* dr fD d8
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= 40m\/2 (2marks) (2)
( Full marks may be given if the answer is correct to the question taken

by student as there was lack of clarity in the power in the printed
guestion paper)

26 (i) Fx,v,z) = (v+ z)T—xzj+ x*siny k
divF = 0.It has no sources or sinks (2 marks) (1+1)
(i) F(x,y.z) = T+ yiy+ 223k
divF — 3x” + 3y” + 3z7 = 0, for all points except at origin.
So it has sources at all points except at origin ( 2marks) (2)
Since 3x? + 3y? — 37? rannntbe negative, it has no
sinks. ( 1 mark) (1)
27 divF=x (1+2+2)
2 d—w I—2—y
r 2
¢=J-(F.nds=ﬂ]divf'dlf=mxdlr"=3 ﬂ‘f xdzd;;d:ﬂ:E
r.FIJ s ll'.-: oo
28 By stoke's theorem [ F . dV= / fR curl F. 71 dS (1 mark) (D
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F=xyi+yzj +xzk
I J k
= _ = _ i i ¢ | _ o aT _§
Curl F=vxF = = o =l yi—zj —xk (1 (1)
o S =S
mark)
Xx+ty+z=1 =z=1—-x-y
— dz _ dz _ — - =
Sofi=——1———J+k=10j+k (1mark)
x oy
(1)
The rectangular region in the xy plane is enclosed by
=iy L= 50
(1)

| I, curlFds = [ [, (—vi—zF— xk)(i+] + &) dA (1

mark)
=[ J; -v-z-xdA
=, v-1+x+y—x d4A
= [l —1dA=—[|; dA= —area of thetriangle = -3 (D
(1 mark)

% %k %k %k %k k
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