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A(x)=

A(x)=
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where f is a real valued differentiable function and a is a constant.
Find lin 202,
=0 X

zafge & e cosx= | F A QYW F T A sinx - 1=0 T AT T 7
faem= 2

Show that between any two roots of e*cos x = |, there exists at lcast one root |
esinx-1=0. !

Vol ~ T “ TV

a7 & : 7x,5) = 12— )2, T £, (0, 0) F@ £, (0, 0) ¥ B | 31w T
5 £,0,00=£,001 '

Given that f(x, ) = |22 - ?|. Find j,’,y (¢,0) and £ (0, 0).
Hence show that j,‘w 0,0) = j;, (0, 0).
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2() W F 5= {(x, 2. 30):x, y T F@R § PR) 7 @ sqEEf g,
§ % A IR @ A | s B B B 3w D
Show that S = {(x, 2y, 3x) : x, y are real numbers} is a

R3 -
bases of S. Also find the dimension of S. paceE R M) Fund e
&lo‘\L 3-('4)(!) ‘dﬁu Xz""jz v=x2 - }2 aﬁ‘?{x—reosey rsmotaz:‘;; i EE ;
If u=x2+y?, v=x2—)% where x=7cosb, y=rsin@, then find u,v)
o(r,6y" 7

x 1
M&(a)(ii) R If(r)dt=x+jtj(:)d: R T A & |
g x

1
If j_f(,)d;=x +Itf(1)dz. then find the value of £(1).

3.(a)(iii) ‘f(x —a)"(b-x)"dx W da-T F € F = Hif :
a

Express f(x -a)y" (- x)"dx in terms of Beta funcy;
a
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Show that the entire area of the Astroid: 2" + y*? = 23 is §fm3. 13
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) ﬁtan'l(l-%)dx?ﬁlmﬁ?ﬁml

Evaluate j:tan"(l —l) dx.
X
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M(d) TF 2x+3)y = (x - 1)2 % W ST fawn)
Find all the asymptotes of the curve (2x +3)y = (x -1)2.

3. (a) T= oo w fam ifeg

flo = j:(t'*’ —5t+4)(t2 -5t +6)dt

Fe f(x) % wifas fag Fafere)

3 fig Prafere, el f(x) #1 T =Eas g

3 fig Prferg, sl f(x) 1 T e g

wer f(x) % [0, 5] % et 1 dm, Pt
Consider the function f(x) = f)‘(z’ -5t +4)(t? -5t +6)dt.

3
(i) Find the critical points of the function f(x). b, Ry T3 Y

(i) Find the points at which local minimum occurs. .2, 3/’
(iii) Find the points at which local maximum occurs. | 3

(iy) Find the number of zeros of the function f(x) in [0, 5} — © 20

2x+3y+sz=3ommm%l

Find
o +:;m esxtrersne value of the function u = x2 4 y? + 22, subject to the condition
+5z= i ’ .
Y 0, by using Lagrange’s method of undetermined multiplier. 20

MC) Wﬁﬂﬁv&amﬁhmmmWnu=x2 +y? +2? F w@ WA @ A,

A=-3S use
9 k:l/q
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fc) mm&ﬁihﬁa-qm%zmmth;M|amuuﬂmﬁvmt.ihm
o a i |

Determine if lim (1 - 2 tan% exists or not. If the limit exists, then find its value. 10 M
z—

(b) = s 5
flx=xy?, IR y>0
=-xy?, IR y=<0

ﬁmiﬁlﬁiﬁgﬁgnmg—{lnni%m st i feuw sféa 78

" Lot

Sxy=xy?, if y>0
=-xy?, if ys<o0

Determine which of % ©, 1) and -g{;(o, ) exists and which does not exist. 13

4. (a) A (2, 3| W x? -5x? +4 % HAfwan W Fm 1@ 7@ AR

Find the maximum and the minimum values of x*-5x24+44 on the ‘U 0
interval |2, 3]. 13

(b) mﬁj:,ammmmt

x? +y?

x  xdydx

Evaluate the integral .EL/G X2 +y2. -
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(c) ﬁﬂ'ﬁ% %:u-m%mﬁmv&mmm%w&mﬂammmmaﬁﬁm
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L@ "W R (B<l_<s 1< \y<4}‘R Wf(z, )= xy(x2+y2) G
ifirg |

2.(a)

3.(c)

2 2

The ellipse x_2 +¥_ w1 revolves about the x-axis. Find the volume of the solid of
a

b2

revolution.

oot

Integrate the function f(x, y)= ty(x2+ y?) over the domain R: {-3<x’-)?<3
I sxys<4y. 10

Wy & TR F 3R T A F Sefaeiia dareiug o2 + 2
A BIH B, H AT AW B | v g
FFind the volume of the solid above the xy-plane and directly below the portion of

2
the clliptic paraboloid x2 +—“—1—4—=z which is cut off by the plane z=9,. 15

=z,3ﬁ’{mﬁaz=9§

e Se)= | ()% (0.0)
, (xy)=(0, 0),

f fa’ﬁ(OO)a:rqﬁmﬂaﬁﬁm

a\’ay

2(2-7) #(0,0
If /(% 9)=1" x2+)2 , ()20, 0
0 . (% )=(0,0),

e L : 15

calculate E and E)y_a; at (0, 0). .
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4.(c)

2016

2xd. i
"mmhmmWIme%l

(1 B )2/3

3
Examine if the improper integral I L‘:‘w exists. 10
w0 (1-x2)"
ﬁza’?ﬁquZs”“dXdy <7 wigl W D s o 2
30 \}xz+(y_—2)2 ,

dxd _ dxdy

\/,__ <7 where D is the unit disc. 10
X* + y

Prove that — SI

(c) H fefer :

Evaluate : 10

I'[ xlog[ )dx

i sty
3. (@ x2+y?+2® ® s w HEeR AW eRe,  SE x_+_y_+;_5=1 o

(b)

4 5
X+y-2z=0®I
Find the maximum and minimum values of Jc2+y2+z2 subject to the
) x? y?  z?
conditions — +2—+=——=1 and x+y-z=0. 20
4 S PS
M i
Dty 5272055
Y2X Y AU (6u=00
Sl Y= x* +y7)
0 » (6Y=00)

& >0 YW HIRR 38 TR 5 [ £(x, 1) - £0, 0)] <01, 5 /x2 +y2 <57

Jons
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Let
2x“'y—5x2y2 +y5
foen={ @& +y??
0 » (69=(00)
Find a § >0 such that |f(x, y) - f(0, 0)| <-01, whenever w/x2 +y2 <d.

» (6 Y #00)

15

() [[fie ydxdy i am Fremfem, sl sma R=(0, 1 0, 1) 7
R
_[x+y, 4R x? <y<ux®
fix y) { ke s

|

Evaluate ﬂ f(x y)dxdy over the rectangle R=[0, 1; 0, 1] where
R

f(x,y)={x+y’ if x?2 <y<2x?

O elsewhere 15

(0 T x+2y+2z=12 % x=0, y=0 @M x? +y? =16 T F T & % ygA %A
(surface area) femiferd |
Find the surface area of the plane x+2y+2z=12 cut off by x=0, y=0 and

x? +y? =16. 15
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Q. 1(c) Twfofem dmr =1 717 Frafa

.2 (2—5Jm(’ﬂ')

X2 a

Evaluate the following limit : M

Lt (2 -5)m(%) , 10

X—>8 a

Q. 1(d) Fafafen warea #1 77 Fref -
; Vsinx doA/*L
! 9sinx+gcosx o
6

Evaluate the following integral :

sinx +3/cosx 10

Q. 2(b) T VISR 2T TH TO WAl W ) R IW T N gHaw AW Wrn &, A IwA
I # Igd AER A Brow W oaww wew S

A conical tent is of given capacity. For the least amount of Canvas required, for it, find AW
the ratio of its height to the radius of its base. 13

Q. 3(b) M x2+y?+ 22 =1 W Rua fg Frafen o Reg (2, 1, 3) ¥ sl g X R
Which point of the sphere x2 + y? + 22 = 1 is at the maximum distance from the point
21,37 13

ot

Q. 3(d) P wamET & qeEieT B
H (x-y)? cos’(x +y) dx dy

W& R & waagda 8, fed i s (x, 0) (2%, ) (n, 21) (0, n) B

Evaluate the integral & 9

H (x-y)* cos’(x +y)dx dy
R

where R is the rhombus with successive vertices as (n, 0) 2x, m) (=, 2x) (0, =). 12



Q. 4a) Frfafea &1 s Praforg -
[[1y-%*1 axdy
R
w8 R=[-1,1;0,2]

Evaluate JJ ¥ ¥~x'] dxdy
R

where R ={-1,1; 0, 2].

Q. 4(d) fRu mu we

X" +y

e y)={"2+"1’ (% 0,0
0 x, y)=(0, 0)
* R widey @ sawatmar 1 qde R
For the function

X -x\y
’ 0
e y)=‘ T 120,
0 & y=0,0

Examine the continuity and differentiability.

2014

miﬁﬁmﬁﬁ e“cosx+1= O%ﬁaﬂ?{ﬁﬂilﬁﬁ%ﬁﬂe sinx+1=0
O At oo o R |

Prove that between two real roots of e* cos x + 1 = 0, a real root of
eXsinx+1=0 lies..

@ e R
4 .
| Il°g°(1;X)dx
1+x%
Evaluate :

1 : . .o ]
loge (1 +x) : ; ,
—ee T dv : ; ‘i o
I 1+x%2 ' ' P

13

10

12

10
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(c) _F‘TE?R'x+y=lu,y=uv37f$l?ﬂ_'ﬂ?ﬂa§'l,HW”{xy(-l‘—x;‘y)}llzdx.dy_
@A @ x=0, y=0 @M x+y=1 & gu ufeag %a.w:iam
Hifrg | - ’

By using the transformation x + y = u, ¥ =\.w, evaluafe the integral

I I xy (1 -x— y)}l/2 dx dy taken over'the ar_e’a enclosed by the straight -
lines x=0, y=0 and x+y=1. \ / E 15 ()!A/b =
f . ( .
(2) T X HEwW e % 9w B A T PR oo fow F A F
- i 3w | _.. .4
Find the height of the cylinder of maxirﬁum volume that can be
inscribed in a sphere of I‘adilf a. . - 15
-~
T AR LR S
10
1
L.(c) Evaluate fo (2x sin % — Cos %)aix i

3.(a) Using Lagrange’s multiplier method, find the shortest distance between the line

2 42
y = 10-2x and the ellipse %—+%=1. 20

Jaant

3.(b) Compute Sy (0, 0) and Jyx (0, 0) for the function

xy?

5 )={725 (=2)=(00)
0, (%7)=(0,0).

Also, discuss the continuity of f

v and £, at (0, 0).

3'((:) Evaluate ”xv dA. where N ic etan .+ 15

- T veessaanily Wl _[xy dna jyx at (0, 0).

1
3.(c)  Evalate [[xy dA, where D is the ]
D

region bounded by the line y = x| and the
parabola y? = 2y + 6.

15
4-(3) Show that three mumally nasane. 121
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1. {(a) Define a function f of two real variables
in the xy-plane by

1 1
x3 cos— +y3 cos —

g > X for x, y#0
fle Y=, x“ +y

0, otherwise

Check the continuity and differentia-
bility of f at (O, 0). 12

(b) Let p and g be positive real numbers

such that l+—1— =1. Show that for real

p q

numbers a, b2 0
af b1
ab £ —— +— 12
P q

3. {a) Find the points of local extrema and
saddle points of the function f of two
variables defined by

flix, y)=x®+y° -63(x+y) +12xy 20

(c/ Find all the real values of p and g
so that the integral I;xp(log 9 dx

converges. 20



4. (a) Compute the volume of the solid
enclosed between the surfaces

x? +y? =9 and x? + 2% =0. 20
2011
i x’y
(¢) Find' (x,y)»0,00 —5 5 if it exists. 10
. X’ +y

N

(d) Let f t‘)e a function defined on R such that
"4 £(0) = -3 and f'(x) < 5 for all values of x in R.
'—Iow large can f(2) possibly be ? 10

3. (a) Evaluate :

lim ¢ x? -4
@ M fx), where flx)={ x_ ' X%
n s X= 2/ .
f
(ii) Ifnxdx ) (8 12)

(b) Find the points on the sphere 5(2 -H y +z22=4
that are closest toﬁ{nd fanthest from the point
G, 1, ~1). / / 20
(c) Find the volume of the‘aéld that lies under the

paraboloid a3 X2 + y gbove the xy-plane and
inside the. g&'lmder x* +y? = 2x. 20
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{(d) Does the integral jll i+x dx exist?
- \J -Xx

0

(b)

(b}

(b)

If so, find its value. 12

Show that the function
f) =[x?]+]x -1

is Riemann integrable in the interval
{0, 2], where [0] denotes the greatest
integer less than or equal to a. Can you
give an example of a function that is not
Riemann integrable on [0, 2] ? Compute

_’f f(x) dx, where f{(x) is as above. 12

Show that a box (rectangular
parallelopiped) of maximum volume V
with prescribed surface area is a cube. 20

Let D be the region determined by the
inequalities x>0, y>0, z<8 and

z>x2 + y2. Compute

J’J'_[ 2 x dx dy dz 20
D

If f(x y) is a homogeneous function of
degree n in x and Yy, and has continuous
first- and second-order partial
derivatives, then show that

CTAC S



(ii) x? o f
x2 +2xy an -
dx Jy +y? -
8y2
=nfn —-1)f

20









