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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the follawing instructions carefully before attempting questions.
There are EIGHT questidng divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has 1o nmﬁnﬂu FIVE questions in all

Question Nos. 1»31?#5':1:'-: compulsory and out of the remaining, THREE are ta be attempied choosing
at least ONE'question [rom each Section.

|

The number of marks carmied by a question/part is indicated against it.
Ag}swers'-'rnusl be wnitten in the medium authonzed in the Admission Certificate which must be stated
clearly on the cover of this Qyj-fﬁli“"*l“'“'ﬂﬂﬁﬂ’fﬁﬂgfgj,_:_ﬁmﬂﬂm the space provided, No marks will .

by D N TR T, R Bl T S B PR oy ek T Rt i P g S i -
v be given for answers written in medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page lefi blank in the
Question-cum-Answer Booklet must be clearly struck off.
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@us ‘A’  SECTION ‘A’

1. A S ,1=ﬁ %]ma:qamvﬁnarﬁanm#ﬁqmﬁ:P-upﬁﬁmf-
aEE B

Let A (% 2] Find a non-singular matrix P such that P~'AP /15 a diagonal matri

Show that similar matrices have the same ci'uar'a-mteris-.lic polynomial.~” 'H}
WA R:{-3s2-)P<3, | Sxy<4) R G S(x, y)=xp (F+)7) TR
el

Integrate the function f(x, y) =xy (+)?) over the domain RIq-3 <2<,
1=xy=4). ’ & 10

farg (1,1, 1) W w@aw 37—y =2: & wndl-ad @ wiger-fafa |
Find the equation of the tangent plane at point (1, 1, 1) 0.the conicoid 3x* —y? = 2z,

¥ 10
3 3- ‘x+3 T z-6
}4/ frawaeita YAl Y- E aI;:E}: e & dr9 Al a
G " ;
Find thc shortest distance between.thie Skew lines :

L M d? -
x— 3 y_:z 3 i) x+3 }~it,? z ﬁ_ 3 10

3 1 ! - 2 4

24d)  xy-dd F IR F AR B ARLE drfaeia Gt o2+ L=z o waw 2= 9 @
F21 g 2, 1 amgAEm Fifw | ;

Find the volume ofithe’solid above the xy-plane and directly below the portion of
the cllipticjgarilﬁoinid x +“-=% =z which 1s cut off by the plane z =9, 15

246)  vF "HE, A g (a, b, o) H @ e & qw oy @ wwe s a8 O
Fa B | 96 g o 4,8 3 C W A A A9 A F dvg @ famas
ifam |

A plane passes through a fixed point (a, b, ¢) and cuts the axes at the points

B o | i 'CﬁﬁmﬁW"FﬂjmmﬁhﬁWﬁﬁﬁf&"Wﬁ'ﬁ"ﬁ"ﬁ'ﬁi&'ﬁ"""‘" o

through the origin @ and A4, B, ¢ 15
}é qufze f& @ad 2o-2p+2+12=0, 8 24242 - -4p+2:-3=0, R
wisf a2 | e fa s fifim

Show that the plane 2x -2y +z + 12 =0 touches the sphere
x4yt +28—2x 4y +2z-3=0. Find the point of contact. 10
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a S fd U a woaly wafe v & v geee ol Sw-amey sl w fen
V=6 39-amm (UNW) $ senfaa famd s $ifteg |
Suppose U and W are distinct four dimensional subspaces of a vector space V,

where dim ¥ = 6. Find the possible dimensions of subspace U/NW. 10
. ——
S S |
frfee smegp-afem AR\ S R R, wRl W A=[1 3 5 2|1 4 f vhew
. 38 13 3
: } 2 3 1
Consider the matrix mapping A : R* - R®, where 4= 1 g f; '-g . Find a basis
3 8 13(A
and dimension of the image of A and those of the kemel 4. 15

faz Fifie & s & fafim sy-afieafies _,"t&mﬁmﬁﬂm

Prove that st:mg;,n@'—n\-:fl:m eigenvect 10
— pd o> D
/4‘/ afe f x, }r iy{f%l ’ (I F} ;[ﬁ.ﬂ) "
(f y} (ﬂ ﬂ]
i Ff
@ ™ 3 ﬁﬁ(nﬁ]mmﬁml
4
(¥ y?
If f(x,y)= —gﬁ.ﬁ;z ) (x, ) # (0, 0)
ﬁ ., (x,»)=(0, 0),
cal:ulrats{ EQ;DM (0, 0), 15
x_\-..z..d’

‘ax + byt + ozt = | & A TER @A enfadl & v B @ fagw Tm

0 W

Yy gz ok —xy-3x—6y-9z+21=0 W wwlE-ET U A

he following equaton to ﬁ@ﬁmﬂd hence determine the nature
of the conicoid: x*+)*+ Z-yz—zx —xy—3x-6y—9z+21=0. 15
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4.(b)

4.(c)

4.(d)

Gﬁ

x,y,z & witai & foafafen fam @t ek
x+2y+2z=1
x+ay+3z=13
x+1lly+az=b

a ¥ & wel & foo e @ vaaEa 27

(ii) T8 S (a, b) F T el & fom wEE & & @ #fw = g

x+2y+2z=1
r+aytiz=3
x+1lly+taz=5.

(1) For which values of a does the system have a unique mluling__'_?

(i1) For which pair of values (a, b) does the system have morehan 'one solution ?
15

:
frme
i . '

Examine if the improper integral I lﬁ-’T Y ex1sts. i 10
o [1I2%7)

&1 sifded 2 |

fiz ifi fr = <[ ,{M} = <7 W@l | D e faw

Prove that % :EH - G =x where D 1s the unit disc. 10

I J!r!?[:y—llz

@vs ‘B°  SECTION ‘B’
oy A wedl g @ el e aen sEea wdE A )

Find the differential equation representing all the circles in the x-y plane. 10

T, walq grdas & wefifd 5@ 79 9% e & dasg At 5 T
Fifau |
Suppose that the streamlines of the fluid flow are given by a family of curves

xy = . Find the equipotential lines, that is, the orthogonal trajectories of the family
of curves representing the streamlines. 10
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U AR, FEHIGE r=a (1 +cos0), et wrfthes o wrm sefu 2, & JEHR
ﬂiﬁt%lmmﬁwqma%amaﬁﬁﬁmm%ammﬁma;ﬁ@
r=0 & wwnfeE st o # wT (clastic) T A, Frad werET TE 4 me
8, 3 ¥ | o W fromaen 3, wafs 33 4w 2, g a2 ) sl ¥
fmt &1 EI-T{E‘iﬂ%';’lﬁnﬁz{l-i-msﬂj-—gcﬂsﬂll—cmﬂj=D, g e
& HRW = P |

.. A fixed wire is in the shape of the cardiod r = a (1.+ cos@), the initial line bbing
the downward verfical. A smiall ring of mass m can slide on the wire and 1 -attached
to the point 7 = 0 of the cardiod by an elastic string of natural length a and(iodulus
of elasticity 4 mg. The string is released from rest when the string(is;Horizontal,
Show by using the laws of conservation of energy that o

aéji | + costl) — g cosf (1 —cosB) =0, g being the acceleration due to gravity. 10

//d( it o, b3 o o it 3 fore ol
F=(I+_}'+ﬂz]f'-+[bx+2y—z]j+{—:+cy+22}ig-j;i_gl'f‘-'L'I"i 2| W AE & A o
afew & oS § sk w A |

For what values of the constants a, b and(e the vector
V=(x+P+az)i+(bx+ 2y—z)f+ {f,ﬁ# cf'+22) k is irrotational. Firld the diver-
gence in cylindrical coordinates of #Hus” vector with these values, 10

T @ & yaa dn-ated By F wwe fow # an F A v & 99 F waaq fon 6w

?)/ aHY ¢ R uE il e Pl aRy Fosine i teos 205+ (2420 K B 1 TR
=0 T Fa Fifan

The position yéetor’of a moving point at time ¢ is 7 =sinf i +cos 20/ +(12 + 21) k.
Find the «components of acceleration @ in the directions parallel to the velocity
vector Wand perpendicular to the plane of 7 and ¥ at time r= 0, 10

W) ﬁﬁ[ﬁfﬁﬂwmmﬁmﬁﬁ‘ﬁ it
(DHl)y=z+e' T (Dtl)z=yp+e', T y q z @I R x F T 2 am
d

s, P o
d.

+ u C—— e ¥ T . A T x
A
Soive the fulluwin(s?n];ncuus inear differential equations :
- —

(D+1)y=z+e" and (D+1)z =y + ¢* where y and z are functions of indepen-

dent variable xand D= —. 8
dx

_—
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)ﬁ/{h} ﬂﬁﬁﬂﬁmrﬂmmﬁﬁﬁﬂmmmﬂ; I| 7.(b)
FAAR & T den wF wwe A A [ A A ¥ 59 4 qwe & @
1 fopareit wem srifém @ 7

!
(i1) 1f the growth rate of th ulation of bam:Laat_@ mniunal to 1
_the amount present a_( thai time 3nd population doubles in one week; then how |

much bacterias can be expected after 4 wn:eks ? i

u,vﬂ'ﬂ'tp— ﬁmmlmmmaﬁmﬂwﬁﬁql ~ *

(i) Consider the differential equation xyp®-(x*+)*—1)pH+ap. = 0 where

p=%_ Substituting u = x2 and v = y? reduce the equation (o Clairaut’s form
dx

in terms of u, vand p’ = Hence, or otherwise salve the equation. 10

e — —

(i) Prafafas wefimam @ ol s S
i 200" + 4y +y =0, y{ﬂj:‘j.z qj,-(m;q | ' 2 74

(ii) Solve the following initial value differential equations :

20" + 4y +y =0, y(0)<3-2 ind y'(0)=0. 7

F

} g v e, A A § v o gF g w aNae W AW T IS H EEad

& vl A% T R ARgeR & fon ¢ aifeem wra we frefer | afs g 1 wm
&.r mﬁm%aawqgwﬁﬂ%?

“ A uniform $6lidh, he misphere rests on a ruugh plane mchined to the horizon at an 8
5o angle ¢ with its curved surface touching the plane, Find the greatest admissible

value ef ‘the inclination ¢ for r:quuhl}num If qb be less than this value, is te)
:}qunlihnum m stable ? 17

7.(a) . “FF 7 = (a cosh, asind, a0) & fowwdt At farg 7 = {ﬂ}ﬁmnﬁmawqﬁﬁm
- S FeferenR-feoam g dems e o wesn e e wmeas e —
qfeq & sfauEead 2+ )2 - =0’ W fEad 2

Find the curvature vector and its magnitude at any point 7F=(8) of the curve

r = (a cos0, a sinB, af)). Show that the locus of the feet of the perpendicular-from

the ungm to the tangent is a curve that completely lies on the hypeﬂ:uln
x4 y =g "Jd

sth-p-mth | 6 l



7.0) (i) Freafefas saae wiwo # e fifw

d? i
x dx{ & g - 4x’y =8x’sin(x?) |

(i) Solve the differential equation :

dy dy .
i 4x3y = 8x’sin(x?). 9
A e El;“__.l_.l______,__“ e e R T L e e i, R e b = -
7(b) (i) Toafefea e &t wraa-faaon fafy & g fife; o

d’y _dy
E‘E“Z_P:H-Tﬁx-dﬂxz |

(ii) Solve the following differential equation using method of variation of
parameters : {

—HE'- y=44—T6x - 48x2. 8

T(c) w9 B o & faarit Seaf ga@Rgiad w@d 3 @ R | aRiE @9 =0
w @ gu & Fraan famg 4 3 08 A, 9 & sifew % s @ S @ A gean
fg g 7w @ o & & wem 2 Wl T @1 @ A fra o aw 3 R F i
wfafear y=a & |
A particle is free to mové n'a smooth vertical circular wire of radius a. Al time
t=0 it is projected along the circle from its lowest point A with velocity just

sufficient to carrydtifo/the highest point 8. Find the time I at which the reaction
between the parficle“and the wire is zero. 17

8.(a) w g w5 B @1 us e g AL frem & demer aed f@ gt ) e
& | @t i A (h> 20 F et aF wE a@ g 21 qufs fE @e A o
p TR & AlE I aF # T e llf{h—%}+ﬂf"[r—h+£”

R2
Rt wm 2 e | e am e g fenfe o @ e @

i e Aspherieal-shot-of JK- gm-weight-and radius-£cm, lics-atthe-bottom of cylindrical -
bucket of radius R cm. The bucket is filled with water up to a depth of h cm
(h > 2r). Show that the minimum amount of work done in lifting the shot just clear

3R?
weight of water displaced by the shot. 16

4;'! 3 . 2!‘3 s
of the water must be | W h_ﬁ +W|r-h+—=|| cm gm. W' gm is the

7 sth-p-mth



8.(b) Frfafas wrlemwm awen @) doam SO F g g Hifa

i
%{-w;: r(x), w0)=0, y'(0)=4

8siny gfe O<x<m

vy { afe x=zn

_ Solve the fﬂlluwing ini.tial value problem using Laplace qm;gqun M2 €.

1
sz £9y=r(z), ¥(0)=0, y(0)=4 .

fsiny if O<x<nm 2ol O
whﬂrﬂr{x}={ﬂ . 4

8.(c) (i) wawEed [[ Foids @ afiwrn wi & g i (
5

wal W F =3y’ t'i+{y.r1 -pl‘]_;:+3:1‘1 k
TS A P =4, I=sa<3FGE R

L]
(i) Evaluate the integral : HF nds “hcpﬁ“*if' -‘3.1';.' 1+[yx' - ‘3]_; +3z2k .
and § is a surface of thﬂ cylifider. f +z* = 4, -3 = x = 3, using divergence
theorem. 9 {
i
8.(¢)  (ii) U WE & W F I’?‘(F}-JF 1 FmmEd fem & genaa fifso .
| O © -
E LS F{F:?ﬁ{f#-l-_l-‘z) i +[x3 —yl}j
N df AV +dyf A% 7 €3 R={(x.y) |1 sy<2-x} & afefa ¥
(i) Us"ug Green’s theorem, evaluate the _[ )-dF  counterclockwise -
B _ ‘»
where F(F) =(L" 'i-_}'“} i 'I-{A" - 1"]; and dF =dxi +dyj and the curve C is ;
== WS the-bourdary-of the regron=R: -{frjﬂ—l-q-& I-u-’-}- e L oy -

sth-p-mth 8






