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Subject code: 110008
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| nstructions: Total Marks: 70
1. Attempt all questions.
2. Makesuitable assumptions wherever necessary.
3. Figurestotheright indicate full marks.
Q.1
(@) Do as directed (Each of one mark) 08
I. State Lagrange’s Mean value theorem. What does it
geometrically mean?.
il. Define critical point. Does local extremum exiskat O to

the functiony =X, however it is not differentiable at= 0 2.

: Rl 1 o
ili. For which values ofp does the serlei—p is convergent.

n=1
[+ Xn
iv. Find the radius of convergence for the serfes——
mn+2
t 1
V. Can we solve the integrélwdx directly?. Give the
X —
reason.
Vi. Find the directional derivative of the function

f (x,y) =ax+by;a,b are constants, at the po{ft0) which
makes an angle of 3@vith positivex-axis.

’/gl—sinﬁ
vii.  Evaluate the integraj jr % cosddrd@d
0 O
viil. Find the constantg, b, ¢ so that
F=(x+2y+az)i+(bx-3y—-2)] +(@x+cy+22)Kk is

irrotational

(b) Attempt the following

02
. If [x=1<% , prove thal1x3+:q<0.331
. 02
2
ii. It can be shown that the inequaliti]asx— < _xsinx_
2—-2C0sX
hold for all values ok close to zero. What, if anything, does
XSinx
, im—————?
this tell you aboutx-0 2 — 2cosx
ii. Prove thatf (x) = x - [X] xR is discontinuous at all 02

integral points.



Q.2

(a) Attempt the following questions

3
i. Evaluatej(x— 2)dx by using an appropriate area formula. o
2
il. State First Fundamental Theorem of Calculus. Hiedvalue
of ¢ by using MVT for integral, for the function

— n
f(X) —smx,xD[O, 2}.

02

iil. Expandsin(% + X) in powers ofk. Hence find the value of 03

sin44°.
(b) Attempt the following questions
i. If x> y> 0then prove by LMVT 03
-1, _ -1
that ! 5 < tan_x-tan'y < > - Hence deduce that
1+x X—y 1+y

n_ 3 24 n 1

—+ —<tan —<—+—
25 3 4 6

i. Can the Rolle 's Theorem fof (x) =[x, x [~ 11] applied? 02

ili. Define stationary point. Suppose that a manufaaoguiirm 02

producesx number of items. The profit function of the firs i
3

given by P(X) = —% + 729 - 2500Q Find the number of

items that the firm should produce to attain maxinprofit.
OR
(b) Attempt the following questions
i. State Rolle 's Theorem. Show that this theorem ctha applied (02
for f(x) = [X] XD[O,Z] however f'(x) = 0 for all x1(12)

ii. Verify Cauchy’s Mean Value theorem fe]if and
X
02

X—lz,DxD[a,b],a>O.

iii. What is the necessary condition for the functiorh&we a local
extremum?. A soldier placed at a point (3, 4) wadatshoot the
fighter plane of an enemy which is flying along tlerve

y = x* + 4 when it is nearest to him. Find such the distance.

Q.3
(a) Attempt the following questions
i. Use LMVT to show that ik> 0 and0 < <1 then 02
log,, e
log,,(x+1) = x—22—,
Guo(X+1) = X"
[ =2
ii. Is jﬂdx convergent? 02
2 VX(x=1)
% c0S3x
ili. Check the convergence.obx%dx. 02



(b) Test the convergence of the following series

i. l+E+§+...00. 02
2 3 4'
il.
Z T Tidn 02
2 nd+2 02
iii. .
nzzi‘ 2" +2
iv. z ne_nz 02
n=1
OR
Q.3
(a) Attempt the following questions
02
i. State Cauchy’s Mean Value Theorem. Verify it for
f(X) =logx,g(x) = E,XD [l e] , and find the value af.
X
< 02
il. Check the convergence §fwdx.
2 X +7
2
ili. Find the area between the curyé = > and its 02
asymptote.
(b) Check the convergence of the following series 08
. © 4" +5" ) e (n+1)" .
i. : il. X
; 6" nZ:;‘( n+ 2)
i.  1-2x+3x*-4x*+..0, 0<x<1
i N (_1)n n+l
V. —X
nzzl‘ 2n-1
Q4
(a) Attempt the following questions
Yo 4yt
. if u=sin?t X 1Y , prove thab(% ya—u = i 02
x5 +y/s ox ~dy 20
ou  du  adu
ii. If u=f(x-vy, z,Z—- X), prove that— + —+—=0.
(X=y,y- ), P x 3y oz 03

i, Find the extreme values of +3xy” —15x* —15y* + 72x. 03
(b) Attempt the following questions

I Find the area common to the cardioids a(l— COSH) and 04
= a(l+cosh).

i. Evaluate”(x2 + yz)iA , by changing the variables, whéte 02

R
is the region lying in the first quadrant and boechdby the
hyperbolasx® — y* =1,x* - y* = 9,xy = 2,andxy = 4.

OR



Q.4

(a) Attempt the following questions

. If u=|og(x3+y3+z3—3xyz),prove that 02
a a a) _ 9
—t—+— U= ——
ox 0y o0z (x+y+z)2
i If u=f(x*+2yz y*+22z), prove that 03
2 ou ) Ju ) Jdu
- 2x)— +(x% - yz)— + |22 - xy)— = 0.
-2 )2 )2

iii. The temperature at any poix y, 2) in space is 03
T =400xyz’. Find the highest temperature on the surface of

the unit spherex® + y? + z> =1 by the method of
Lagrange’s multipliers.

(b) Attempt the following questions
i. Find the volume generated by the revolution ofltiop of the (4

curve y?(a+ x) = x*(3a— x) about thec-axis.
a\a-y?
i. Evaluatej Iyzwlxz + y?dydx, by changing into polar 02
0 0

coordinates.

Q.5

(a) Attempt the following questions

i Evaluate”xydA , whereR is the region bounded byaxis, 02
R

ordinate
x = 2a and the curvex® = 4ay.

i, Evaluate j j J' VX2 +y2dV , whereD is the solid bounded by 03
D

the surfacesx’ +y? =z°,z=0,z=1.
(b) Attempt the following questions

I Find the directional derivative of the divergenée o 02
F(x,Y,2) = xyi + xy*j + z°k at the point (2,1,2) in the
direction of the outer normal to the sphete+ y? + z° =9,

ii. Prove thatr "r is irrotational.

02
(c) Attempt the following questions
I Find the work done when a force 02
F = (x2 -y?+ X)i —(2xy +y)j moves a particle in they-
plane from (0, 0) to (1, 1) along the parabafa=y ?.
ii. Use divergence theorem to evaluate 03

H (xsdydz + x? ydzdx + x* zdzdx) , whereSis the closed

S
surface consisting of the cylinde?® + y* = a® and the
circular discsz=0 andz=b.

OR



Q.5
(a) Attempt the following questions

000 _ —

i. Evaluate”e—dA by changing the order of integration.
y

FJiZ
i

1
ii. Evaluate J'
0

(b) Attempt the following questions
i. The temperature at any point in space is giveml Byxy + yz
+ zx . Determine the derivative afin the direction of the
vector3i - 4k at the point (1, 1, 1).

i Show thatF = 2xyzi + (xzz+ 2y)j + Xx%yK is irrotational
and find a scalar functiog such thatF = grade.

(c) Attempt the following questions

i Find IF dr whereF = % _ ij andC is the circle

X +y
x* + y? =1 traversed counterclockwise.

il. Evaluate the surface integrﬁfcurlf.d_s by using Stoke’s
S

02

03

02

02

02

03

theorem, wher&is the part of the surface of the parabobloid

z=1-x2-y?, forwhich z=0 and F = yi + 7 + xk.
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