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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
.choosing at least ONE from each section.

The number of marks carried by a question/part is indicated agamsr it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a 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 meaning.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page !eft blank in the
- Question-cum-Answer Booklet must be clearly struck off. :
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QL.

©us A
SECTION A

Answer all the questions : 10x5=50

(a) U §iew R ¥ g Fifve, S 6 vanr w st w1 s 2, seifs v
Th xy BHAA & a4 W BIGH (1, 2, 3) a1 aféw (1, -1, 1) % gr e feran
T TR (V) 2 |

Find one vector in R® which generates the intersection of V and W,

where V is the xy plane and W is the space generated by the vectors
(1,2,3)and (1, -1, 1). . 10

mﬁmmmﬁwmmﬁ g (Afeaw)

[0 1 -3 —1]
0 0 1 1
3 1 0 2
(1 -2 0 |
1 hife s e |
Using elementary row or column operations, find the rank of the matrix 10
(0 1 -3 -1]
0 0 1 1
3 1 0 2
s ro) 0

s

\A/ﬁﬁﬁﬁmﬁemsx+1-0ﬂ?ﬁwﬁait@’ia;'q‘raesmx+l 0
1 0 Jrfas @ fRag | - _ ;

Prove that between two real roots of . e cos x + 1 =0, a real root ot‘
esmx+1 =0 lies. & i : 10
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. (a)

\(b)

loge 1+ x)

1+x
0

Evaluate : 3 E | = -10-

1
.[ loge (1+x)

o 1
giteror ife 6w wnaa x+y+z=0 5@ VZ + 72X + xy = 0 I
auahIvi (Ter) Tl o ear & |

Examine whether the plane x + y + z=0 cuts the cone yz + zx + xy =0
in perpendicular lines. 10

wA s for v et w e suemfsat § R
={(a,b,c,d): b —2c +d =0} 3N
W={(a,b,c,d):a=d, b=2¢.
() V, (i) W, (iii) V. N W 1 T 3R 3R foear s hifom |

Let V and W be the following subspaces of R?:
={(a,b,c,d):b-2¢c+d =0} and
W={(a,b,c,d):a=d,b=2c]
Find a basis and the dimens_ion of () V, (i) W, (i) VN W. 15

(i) AT ph UM ST e il Tl x +y +2 =6, x + 2y + 32 = 10,
X + 2y + Az = Wl (1) HI$ & T2l 2, (2)@3413#12:361% (3) amffim
TAg

Investigate the values of A and y so that the equations X+ y+2z=6,
X + 2y + 3z = 10, x + 2y + Az = p have (1) no solution, (2) a unique
solution, (3) an infinite number of solutions. 10
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1 4
(i) YR A = ‘ % fore et - 3feea wig wenfua Aifsm 3iit srqug
2 3
a1 Fohu T1d BT | Wd A, A° - dAT - 7A% 4 1A% - A~ 101 F
g Frefa snegg off wa e, L - 5 ; :
T ~ : -- 3 - = . o= 1 4 :
® Verify Cayley — Hamilton theorem for the matrix A = l " and
; 23
hence find its inverse. Also, find the matrix represented by
A% -4A - TA% +11A%-A-10 L 10

( Ecriﬁ'{x+y=u,y=uv'éﬂm${ﬁ§'l,ma“(xy(l—x—y)}mdxdy
H @@ x=0, y=0 W x+y=1 % g ufEg &9 W Y
Sifau |
By using the transformation x + y = u, y = uv, evaluate the integral
” (xy (1 - x — y))”2 dx dy taken over the area enclosed by the straight
Enes x=0, y=0 and x+y=1. ' 15

Q3.y'@@mm%%qﬁmwﬁmﬁ%aﬁm%fﬁé%
it 3 g |

Find the height of the cylinder of maximum volume that can be
/..in'scribed in a sphere of radius a. 15

\{9/ ax? +by® + cz® =1 @4 Ix + my + nz = 0 % g Yiaafta Xty 422 F
sftrera 21 e wm i Fifsie | afom 6 sfivdta =men fifv |
Find the maximum or minimum values of xZ + y® + z2 subject to the
conditions ax> + by% + cz> = 1 .and Ix + my + nz = 0. Interpret the result

geometrically. 5 20
-2 2 -3
yﬁmeﬂﬁmh 2 1 -6 A% aEl I § AR
: -1 -2 0
wfea &1 Ja Hifer |
-2 2 -3
LetA=| 2 1 -6/|. Find the eigen values of A and the
~14=815-0 |
corresponding eigen vectors. 8

(i) fig hifsre 6 Uerw amegg & st Al &1 frder w1 Qe R |

Prove that the eigen values of a unitary matrix have absolute
value 1. 7
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(4)

(c)

(1)

’ﬁ?ﬁhz+y + 22 —4x + 2y =4 gﬁﬁﬁﬁ%ﬁéﬂﬁﬁmmm

wWyfl T9ad, 9 2x -y + 22 =1 & GHAL B |

. Find the co- ordinatcs of the points on the sphere

(i1)

x2 + v bl 2y = 4,,the tangent planes at which.are parallel

_ tothe plane 2x -y + 2z = L

fue Sifse & gt ax2+hy2+czz+2ux+2vy+2wz+d=0@
2
W% Fefia o 7, af -—-+F+—_d g

Prove that the equation ax* + by + cz% + 2ux + 2vy + 2wz +d = 0,
i )
represents a cone if e il f‘__ =gl
a-—'b c

e & gm (qefg) @ @ @ Wi, @@ w=R ww

a}{?

+by2+022:1 %Wlx+my+nz:p$mﬂﬂﬁtﬁaqﬁl§3ﬁq{

b ¢ a b C

2 2
Al & T §, IF pz[xz-+ﬁ+£]=[§+m—3f+§) & T B
21

Show that the lines drawn from the origin parallel to the normals to the

central conicoid ax? + by2 +ez2 = 1, at its points of intersection with the
plane Ix + my + nz = p generate the cone

2 2 2 2
=y =[£’E+E+E}_
a auh c a b ¢

W%Wmﬂ%@ﬂlﬁ@ﬁﬁﬁ?ﬂﬂ@@—+i =1,z=0 %
'Eﬁﬁﬁl:g(acosﬂ b sin 0, 0) ﬁﬁﬁwi@@%mmﬁml

Find the equations of the two generating lines through any point

2

97 st
(a cos 0, b sm 0, 0), of the principal elliptic section % o y =1, z=0, of
: 4 . 3
the hyperboloid by the plane z = 0. ' ;;,_ g
: ) G \/

10

15

15
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SECTION B

Q5. @y b Iw A sk B TS,
“Answer all the guestions: - - e e s T T 10x5=50

sgust f&
[y+xf’(x2+y2)ldx+{yﬂx2+y2J~xidy=0

6 wifd sreeet w7t B AP + yd), P + y) FF @D oA B,

U JATqY 31aehel Tiflehtor T 8 qor saehl 21 5 Uh THIHAA U R |

x“+y

AT 3H JTHA FHHW A f(x? + y?) = (2 + y2)? F fu ga Hifvw |

(a)

Justify that a differential equation of the form :
[y + x f(x2+y2)] dx + [yf(x2 + yzjﬁx_] dy =0,

where fix? + y2) is an arbitrary function of (x> + y?), is not an exact

differential equation and is an integrating factor for it. Hence

X +y2

sol e/this differential equation for fix? + y2) = (2 + yz)z. 10

(b) s i Rifse forwes e fo wneff a1 s St vl g e g 2, e
fag w fowfa &t |

Find the curve for which the part of the tangent cut-off by the axes is
bisected at the point of tangency. 10

(c) T &V Uk T 3MEd T (S.H.M.), F O W il (Hadeba) T, 3IAM
a% WY TEd R @1 2 a1 48 U fag P 1w &, 7@ 5 OP = b, OP Y
fean 4 | fag Hifvw 6 o0 gon @ wE W P W amw dedr 2,

% cos! (EJ 2 |

A particle is performing a simple harmonic motion (S.H.M.) of period T
about a centre O with amplitude a and it passes through a point P,

where OP = b in the direction OP. Prove that the time which elapses
before it returns to P is i cos (E) | ' 10
SRS a :
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(d) @ S THEMH G AB T2 AC, T® [ @4, AW Ut &9 ¥ 8 3 a1 fiwan
rb fas Faq Seate ga o o € | aft g & <= @i 20 3, @ =few
F1 fligiq & Fa 4 1, v q20 0 ¥ ey i Al |
oS Twa equal uniferm rods Afi and AC; each of length /, are freély jointed
at A and rest on a smooth fixed vertical circle of radius r. If 20 is the _
angle-between the rods, then find the relation between , r and 0, by
usihg the principle of virtual work. _ 10
(e)/ @ F(t)=tcosti +tsintj, 0<t<2nF R oft frg w ampen wfdw
31 ki | 3wenr aftr o sy |
Find the curvature vector at any point of the curve
L) =tecost ? +tsint 3, 0<t<2n
Give its magnitude also. 10
Q6. Aa) U < e £ fafyr % g ge hifv
% — by =sin x
Solve by the method of variation of parameters : 10
dy sar
— —by=sinx
dx &

(b)/ 3dshdd GHIH B HIFAT

3 5 gt
x> S +3x2 oy +X dy
dx® dx? dx
. : -
Solve the differential equation : ( 20

+x & + 8y =65 cos (log,, x)
dx

+ 8y =65 cos (log, x)

/{, x3§3—y+3x2£z
, dx® dx?
y)’ W o T & g qediehd HIg ;
J‘(ydx+zd-y+xdz)
:
&l Faﬁﬁ%x2+y2+z2-—2ax-—23y={),x+y=2&,?rﬁf?$(2a,0,0)“@l‘g@
B 8 3 R z-amaa & 9 ¥ gt o @ |

i Evaluate by Stokes’ theorem -
| I_(ydx+zdy+xd3)
Iz

where T is the curve given by x> H g 2ax —2ay =0, x +y = 2a, _
starting from (2a, 0, 0) and then going below the z-plane. 20
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Q7. (a) ﬁm%ﬁaammﬁmaaﬁm;

5 :
:-ci%«ZUHl)g—i-Hx4-2)y:1[x—‘.2}{3?‘x

aa%.exm%mmmamarﬂmaﬁqmsa% 1.

Solve the following differential equation :

2 - .
xu—2(x+1)?+{x+2Jy=(x—2)l:2x,
X

dx?

when e* is a solution to its corresponding homogeneous differential
equation. ' 15

(b) THEUH m H G F Al FeAw d & for fag 4 @ e i
(F fiasrt aeft) ¢ waé Hi S A et gon B, H e Al sma R
2 Sl o 3u A 2,fgl Yo w1 @ | F9 AT q @ 9 Hed @ s
q9 YR TaH & w1/ 3whl Sar wra hif |

A particle of mass m, hanging vertically from a fixed point by a light
inextensible cord of length /, is struck by a horizontal blow which
imparts to it a velocity ZJQ. Find the velocity and height of the particle
from the level of its initial position when the cord becomes slack. 15
(€) U uH Yayd (Ve $erH) ABCDE a0t Wil WHaWH B2 &1 siiga aqm
M 2, S A § @eH @I @ 91 BC W DE % weA fagail 91 drsd gu o
eehl B o GRI 98 31U §9 1 I 2 | 39 7 § wfiaa wa i |
A regular pentagon ABCDE, formed of equal heavy uniform bars Jjointed
together, is suspended from the joint A, and is maintained in form by a

light rod joining the middle points of BC and DE. Find the stress in this
rod. : : 20

Q8. (a) Tt WHHW M(x, y) dx + N(x, y) dy = 0 % fore vatw wd sma $ifdre aifis
JUH A I, (x + y) 1 B @ | 39 g1 A GHIHeH o1 1 g 2
m@mm(x2+xy}dx+(y2+xy]dy=0$lmﬁ:lwm
Shifore gor g Hif |

Find the sufficient condition for ‘the differential equation
M(x, y) dx + N(x, y) dy = 0 to have an integrating factor as a function of
(x + y). What will be the integrating factor in that case ? Hence find the
integrating factor for the differential equation

(x2 ¢ xy)dx+.(y2 + xy) dy = 0, :
and solve it. ' : 15
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(c)

Eﬁzﬁmqn-a&’%lamqmaaamgaﬂ%ﬁww(mh:ﬁmm
3fr{)uy—2i“'amaay=a_%ﬁax-a?a{é%waﬂ "*ﬁuaﬁm | %l
¥ 9y 1 WEfae qHiew T B | T8l pt':m’aﬁﬂol

A particle is-acted on by-a fmce palallel to the axis of y uhos{, .
acceleration (alv.ays towards the axis of x) is wy” 2 and when y = a, it is

. 2 o W
projected parallel to the axis of x with velocity ’? Find "the

parametric equation of the path of the particle. Here p is a constant. 15
TR WA EHE
2
4y, y=8esint, y0)=0, 0
dt?
) AIATEEII F T A gl I |
Solve the initial value problem
2
Q_g[ +y=8e" Asint, y0)=0, y(©0)=0
dt”
by using Laplace-transform. : 20
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