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Question Paper Specific Instructions

Piease read each of the following instructions carefully before attempting
questions : ’ o

TFere are EEGET‘questions,in all, out of whick FIVE are to be atternpted.

Questions no. I and 5 are compulsory- Out of the Eaining SIX questions, THRER are to
be attempted selecting at least ONE question from each of the two Sections A and®.

Attempts of questions shaZZ, be counied in sequential order. Unless struck off;yattempt of
question shall be counted even if aitempted partly. Any page or portion of“the page left
blank in the Question-cum-Answer Booklet musi be clearly struck off. /=

All questions carry equal marks. The number of marks ca;rried by @ question/pert is
indicaied against it,

Answers must bewritien in ENGLISH only.

Unless otherwise mentioned, syimbols and notations have theif lisual standard meani

7gs.
Assume suitable dato, if necessary, and indicate the same clearly.

SECTION A

Gk (@ Let T:R?*= R* be given by : - -

T(x,y,z):(2x-y, 2x + 2,24 2z, x+ v+ 2).

Find the matrix of T with respect to standard basis of R3 and R4 G.e.,
(1, 0,0, (0, 1, 0), ete.)o Examine if Tis a linear map. 8

(b)  Show that ——=> < log(1+x)<x for x> 0. 8 g
' @ x) ' :

(©  Examine if the function f(x, y) = — Y (% 3) # (0, 0) and K0, 0) = 0
x°+y

is continuous at (0, 0). Find % and % at points other than origin.
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A

Y‘ 9 If the point (2, 3) is the mid-point of a chord of the parabola y2 = 4x,

then obtain the equation of the chord. 8
;\
12 2] A
| | 3L
() ForthematrixA=| 2 -1 2 |, obtain the eigen value and get the

|
o] |

value of A*+ 3A% _9A2, : . 8

2.0 (27| After changing the order of integraﬁon of j j e sin nx dx dy,
i
0 0

show that j Sin nx
0

_— o 10
2 - / .
) - T 9 \Z\]

2 ¢
(b) A perpendicular is drawn from the centre of ellipsé = S A 1 to any *\%
- 2 72 %
. a U
tangent. Prove that the locus of the foot of the perpendicular is given-by %J/

(X2 + _‘/2)2 — 32}‘(2 + beZ

/ . . . 10

=

(c) Using mean value theorem, find 2 peint on the curve y = V‘y 2, defined

on [2, 3], where the tangent s, parallei to the chord joining the end
/ peints of the curve. ] - 10

A{d)  Let T be alinear map'sach that T : V3 — V, defined by T(elj =2f; ~ 15,

Tleg) = f; + 265, T(ey) = Ofy + Of;, where e, ey, 5 and f,, £y are
standard basis in V3 and V,, Fmd the matrix of T relative to these -

</ ~ basis. : <
Further take two other basis 'Bll(l, 3,0) (1,0, 1) (0,1, 1) and
32{(1, 1)} (1, — 1)). Obtain the matrix T, relative to B; and B,. 10 ‘
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’BVQ) Forthemairix A=|2 -3 4

7 . o -1 1] _
and Q such that PAQ = T. Hence find A~L io

, find two non-singular matrices P

(b)  Using Lagrange’s method of multipliers, find the point on the plane
2%+ 8y + 4z = 5 which i5 closest to the point (1, 0, 0). 10

(c)  Obtain the area between the curve r=3(secO+cos0) and its
" asymptote x = 3, ' — o 10

(d)  Obtain the equation of the sphere on which the intersection of the plane
52 -2y +4z+7=0 with the sphere which has 0,1, 0) and (3, — 5,2)as
the end points of its diameter is a great circle. 10

- ’ R . i
Q4. (a) Examine whether the real quadratic form 4x2 - ¥2 + 2225 2xy — 2yz — 4xz!

is a positive definite or not. Reduce it to its

iagonal. form and determine

_its signatu_re. ) 10
(b)  Show that the integral E e*x% 1 gxa > 0 exists, by separately B
: ' /
~N¢ / :
- /\ N 0 /
taking-the cases for o> 1 and-O'<a 1. ' 10
_ / - -
2z -1 /
@ Provethat [5 < 2 2 s 1 10
ove tha z = zl|z% =. .
< \/E/ 2 -
(d Aplane X +%_ +2 ~1-cuts the coordinate plane at A, B, C. Find the
a ¢ _ _ i i
_ equation of the 6/;1e with vertex at origin and guiding curve as the circle
' - passing thro;g A, B, C. . 10
. ' G AN L4 Yloceo
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SECTION B

-2
Q5. (a) - Obtain the curve which passes through (1, 2) and has a slope = X“; .
x% +
D}bt&in one asymptote to the curve.
. . q4 a2 '
(b)  Solve the dE to get the particular integral of d—z +2 _d;g +y=x2 cos x.
x

@ A weight W is hanging with the help of two strings of length [ and 27 in
such a wéy that the other ends A and B of those strings lie on a
horizontal line at a distance 2. Obtain the tension in the two strings.

(@ From a point in a smooth horizontal plane, a particle is projected
: with velocity u at angle o to the horizontal from the foot of a plane;
" inclined at an angle B with respect to the horizon. Show that i will

strike the plane at right angles, if cot § = 2 tan (o — B).

(é) _ Jf E be the solid bounded by the xy plane and the paraboloid

. \ Z=4- x'z -y, then evaluate g j‘ F. dS where S is the 'sdtface bounding
! ' - s

‘ E- I N M (g2 A2y A
the volume Eand F = (zx sinyz + x3) 1 + cos yzj\ ¥ (3zy” —e *V) k.
Q6. (a)  Astoneis throWn vertically with the veloeity which would Jjust carry it to
a height of 40 m. Two seconds later,another stone is projected vertically
from the same place with the same/yelocity. When and where will they
- meet? W - -

Using the methed of variatibn of parameters, solve

_ngx_zz dy %\ g 4 }

+X - 2 y=x%e" <

dx M\

pressure of 60'kPa, with a mean velocity of 2 m/s. Find the total héad, if
the pipe iS'7Zm above the datum line. )

. -, ) -_ A —_ /\ ) A A
(d) Evaluatevj‘j_\ (Vxf).ndS for f =2x—-y) i —yzzj —y?z k where S

is the upper half surface of the sphere x?+ y% + 22 = 1 bounded by its
projection on the xy plane.
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Water is flowing through a- pipe .of 80 mm diameter under a gauge

Qo
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10

10
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i oe {c)

. b)

{c)

(),

P Q8. (@ k

State  Stokes” theorem, Verify the -Stokes’ théorem for the function

— A A N

f =xi +zj + 2yk, where ¢ is the curve obtained by the intersection of
the plane z = x and the ¢ylinder x2 +y 2 =1 and S is the surface inside
the mtersected one. ‘ ) 15

A umform rod of WelgbLM is reqtmg agamat an equagy rough horizon
and a wa}} at an ,ngle o with the Wall At this cond1t10n a horizontal

e el

force Pis <t0ppmg them from shdmg, mplemented at the mid-point of
the fod. Proye that P=Wian (o~ 2}\) where A is the angre of friction,

Is there any condztm’l on A and o? : 15

Obtain the singular solution of the diﬂ'erential equation

~2pxy+p2('2~1):m2,p=?—é. : 10

(/A body-immersed in a liquid is balanced by a, wgight P to which it is

attached by a thread passmg____gg; a ﬁxed pulley and when half

© imiersed, is balanced in-the same manner by weight 2P. Prove e that the

denmody and the liquid are in'the ra.','iafq B} - 10
A e RO ) ERa
Solve the dxff'erer'taal ‘equation - *"5' ¥

'1y —y= yz(sm X + C08.X). - 10

b'e
Prove that & x (b.%8)= (2 x b) x ¢, if and only ifeitixerj:ilg ©
is collineat. w1th a ‘ot b is perpendicular toboth- a a and c. ‘ 19
tpenttud

———y

A pamcle ls acted ona force parallel to | to the axis sofyw whose aceeleration

i8 Ay, aniti ally pro;ectpd with a veloctty a\f_ paraliel to x-axis at the
point Where vi= a, Prove that it will desenbe acatenary. e mn









