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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 prmted both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions tn 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 questton/ part is indicated against il.

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
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f: marks will be given for answers written in a medium other than the authorized one.

; | Assume smtqble data, if considered pecessary, and indicate the same clearly.

; Unless and otherwise indicated, symbols and notations carry their usual standard meaning. ;
g Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a .
‘v question shall be counted even if attempted partly. Any page or portion of the page left blank in the

Question-cum-Answer Booklet must be clearly struck off.
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Eug A
- SECTION A

Ql. &% Wi % IW R :
Answer all the questions : i ; 10 x5=50

(a) U gew R & 7 Hfm, St 6 Voo W vhiede &1 9% 8, BT R V
' Ush xy GHAA @ 991 W Fiew (1, 2, 3) 991 |iew (1, -1, 1)%gms|ﬁaﬁvm
wm(@n)%l

Find one vector in K3 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

(b) Wﬁmwmﬁwmﬁ ITTE ( ﬂﬁ;a&cr)

0 1 -3 -1
0 0 1 1
3 1 0 2
1 - 1 -2 0
1 2 7 B |
Using eleméntary row or column operations, find the rank of the matrix 10
R T S, \
0 0 1 1
3 1 0 2 |
1 1 — 2 0

(c) %?Qﬁﬁl‘t{% e cosx+ 1= O%Eﬁaﬁﬁﬁﬁﬂﬁl%ﬁﬁe smx+1 0
WQ%E!HF%HE@H%I

Prove that between two real roots of e* cos x + 1 = 0, a real root of
e sinx+1=0 lies. 10
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(@) qﬂmﬁﬁq
. .
jl_og_q(l-;-x)dx .
1+x%

Evaluate : , o + 10
1 : | | |
]‘ loge(lgx)dx '
1+x°

0

(e) qﬁmﬁﬁqﬁwmﬁ X +y+2z=0 ‘4@ yz+zx+xy 0
aﬂaﬁvﬁa(m)’(@aﬁﬁmél

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

-‘Q2. (a) "M dif 6 v el w i Jummfyai @ R 6
. V={ab,c,d):b-2c+d=0} 3
-[(abcd)a d! bi=Zclt |
(1)V(11)W(u1)VﬂW$IQ¢W3ﬁTﬁWRWEﬁTﬁIQI

bl SR

Let V and W be the following subspaces of R* ;
" V={(a,b,cd:b-2c+d=0}and
W={abecd:a=d b=2c. |
Find a basis and the dimension of () V, (i) W, (iii) V N W. 15

b) @) le%Wﬁammmx+y+z—6 X + 2y + 3z = 10,
X + 2y + Az = w1 (1) P 5 7 2, (2)@&%@13@% (3) raffa
g3 8 |

' Investlgate the values of A and p so that the equations x + y + z = 6,
X+ 2y +3z=10,x+ 2y + Az = i have (1) no solutlon (2) a unique
solution, (3) an infinite number of solutions. - IQ o
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. Verify Cayley — Hamilton theerem for the matrix A =

%mﬁ—%ﬁ@mwﬁaﬁmaﬁrm

~A-101%

(i) AToIE A =

4A* — 7A3 + 11A?

1 4
| and
2 3 '

hence find its inverse. Also, find the matrix represented by
A5 _ 4A% _ A3 1+ 11A2 - A-101.

10

T x +y = u, y = uv H T HW g, TR [[ {xy (1 - x - IV dx dy

wrﬁ%ﬁm x=0, y=0 T x+y=1 %mmaﬁwnﬁm

HINT |

By using the transformation x + y = u, y = uv, evaluate the integral

I J (xy (1 —x — y)}l/2 dx dy taken over the area enclosed by the straight

lines x=0, y=0 and x+y=1. 15
Q3. (a) TH VH WEaH AT % S & SR AT HIT S 6 a fow & N F
~ ofldt 3 b | |
Find the height of the cylinder of maximum volume that can be
inscribed in a sphere of radius a. 15
(b) ax®+by? +cz?=1 au lx+my+nz—0%§mgﬁaﬁlﬁ X% +y +z233
 feRad W AR 9 39 ife |wﬁwmﬁw|mcﬁaw I |
Find the mammum or mmlmum values of x% + ¥ & 2° subject to the
conditions ax® + by? + cz =1 and /x+ my + nz = 0. Interpret the result
geometrically. 20
=P 2N\-3 |
© @) mFﬁﬁTQ%A= 2 1 —6 |.Ad 3ENT HH AW Thd AT
-1 -2 o] - |
eﬁﬁﬁ E08 rn'cr ﬁﬁm | '
-2 2 -3
Let A = 2 1 -6 |. Find the eigen values of A and the
-1 -2 0 ' |
correspendmg eigen vectors. 5
(11) ﬁmﬁﬁmﬁsm HTYE & aﬂsﬁqwﬁwﬁrﬁam 1 B & )
Prove that the eigen values of a unitary matrix have absolute
value 1. 7
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Q4. (@) () Thmx +y2+z ~dx + 2y = 4%%@&%%%%&@
ol avad, T 2x -y +2z=1 H WA B |
Fmd the co ordmates of the points on the sphere

X%+ y% +2° —dx + 2y = 4, the tangent planes at which are parallel ..
to the plane 2x ~y + 2z = 1. o . 10

(i) mmf#m ax +by2+cz +2ux+2vy+2wz+d 0 T

2 2

%ﬁ‘&ﬁﬁm% It —+—-E—+-———_-—d g oar |

Prove that the equation ax® + by2 +cz° + 2ux + 2vy + 2wz + d = 0,

2 2 .2
..U ¥ W | . |
represents a cone if — + — + = d. ; . 10

a b.c

b i & Igm (Efg) @ o g W, S S we
| ax2+by2+cz2=1 %Hﬂﬁalx+my+nz=p%mﬁl§lﬁﬁ3ﬂﬁ§3ﬁm

(2'-2 22\[

aca“r#aw%fﬂ'gﬁp-—_—ﬂ Tt P
a b C
%l

N\ y
4 . Show that the hnés drawn from the origin parallel to the normals to the I

— l central conicoid ax? + by2 + ¢z = 1, at its points of intersection mth the
plane /[x + my + nz = p generate the cone

s oy L.

(c) AT &% THAA 2 = 0 % G G&F Leqeia Toe -"—2—+%§—1 2=0 %
da

@ﬁﬁ%(awse b sin 8, 0) H -8 2 I @137 & eI JTd hifaru |

Find the equations of the two generatmg lines through any pomt

2 2
(a cos 8, b sin 9, 0), of the principal elliptic section x_2 + i—z =1 z=0, of
a .
the hyperboloid by the plane z = 0. | 3 S
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SECTION B

Q5. @ vEiFsw AR
Answer all the questions: | - 10x5=50

(a) 3 sauE

[y+xf'(x +y2)]dx+[yf(x +y2)—-X]dy 0

$1 wifd sraed gt gl 6 fAx? +y2) (x2 + ) m@éﬁﬁw%

TH UMY IFahE I TE R qo §EH 21 5 o HHTHTH U © |

X +Y

INATE TH IFahel THH I A2 + y2) = (x? + y9* & ToIq & It |

Justify that a differential equation of the form :
[y +xfx® +y))l dx + [y fx® + y9) = x] dy = 0,

where f(x* + y2) is an arbitrary function of (Y yz), 1S not an exact
. d ,

X2+y2

solve this differential equation for fix® + yz) = (x2 " yz)z_ 10
() 92 9% 7 i R fu B ool w5 am St sel i s wen R, et .
| forg W fgwriora gt | - |

differential equation and is an integrating factor for it. Hence

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

(c) Ueh U Ush HIT aqﬁ?fﬂﬁf(SHM)%Oquhmiéh (maﬁ?ﬂé)T-aTMTﬂr-
a % TN TG H @ D T AR UF g P & el 2, &l 7 OP = b, OP
fosn ® |%W%W§MWWWPWWM%

t%cos ()%I

A particle 1s 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 L3 cos;l [E] . . - - 10
; T q - & T
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- (d) QWWE‘ABWAC,WN%,AW%W@@%%WW . L f
r & fdd fag S@ie g9 w &% € ) afe <2l % o w20 @, O wf@m :
FH fagra & AT A [, r A0/ Heiwl il HH -

Two equal uniform rods AB and AC, each of length [, are freely jointed =

at A and rest on a smooth fixed vertical circle of radius r. If 26 is the Y
angle between the rods, then find the relation between [, r and 6, by
using the principle of virtual work. 10 f

T et R Tw T TR

{e) ds r(t)-tcostl +tsmt1,0<t<2n%%€ﬁ3ﬁﬁg‘mmm
- g KT | 3ae gimmr off sansu |

Find the curvature vector at any point of the curve
A A . |
r(t)=tcosti +tsint j, 0<t<2n. |
Give its magnitude also. | 10
Q6. (a) wEdl & fo=w & fafy & g a1 il

—— —5y-smx-

dx |

Solve by the method of variation of parameters : - 10

- ids |
| . dxt o
” ] (b)  3FGhal AR g hHiiE | -
| | _ T 9 _ i
| | 3d +3x2d—+x§i+_8y=65ms(logex) | | o
A dx? dx '

Solve the differential equatibn . | 20

13 2. o
3-q——+3x2-d-————-+xd—y+8y.=65cos(logex)*
(c) - @w%m%mq@m#ﬁq: W oy

j.(ydx+zdy+xdz) |

R ks oo B e e i odmn - um o wltoa A T

L' L
+
5 el . a—um A 's il -

Jy = SIn X

w

t

el IF'ah B x’+y°+2z°-2x—-2ay=0,x+y=2a M % (2a,0,0) L& o
g1 8 3R R z-auaa & 9 @ e 1 § | .

Evaluate by Stokes’ theorem
J (ydx +zdy +xdz)

-whererlsthecurveg_venbyx + y2 + 2% — 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) ' ﬁmﬁf@ammmhﬁm:

:xz 2(X+1)dx+(x+2)y=(x_2)62%

W%exsa%w“ammmmwwwﬁl

Solve the following differential equation :

dy

xd2y I2(x+1) +(X+2)y=(x - AT
| dx

dx*

when e® is a solution to its cor:resPonding homogeneous differential
equation. 15

(b) Wﬂmﬂ@ﬂ@h&ﬁfﬂtﬁ@@ﬂﬁ@ﬁ@ﬁ?ﬁm
(7 T areft) | F&1 T S & STl 53T 7, H TH &fqs wena fe@n S
2 S T 3g! 9 2/gl YEH FAT ® | 1 1 97 YT 9« BRI NYcT g WY
a9 Ik TH % T Y IHhH S8 71 I | | |

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 2./gl. Find the velocity and height of the particle

from the level of its initial position when the cord becomes slack. 15
(¢ UH TH Y=y (WeR er) ABCDE sUR Wil THEMH 81 &l SR sarn [
g3 2, g A § @¢H @ & 741 BC W@ DE & g fougani &l Sed g0 @&

T T3 g 78 AR w9 § S 2 | 5 o3 § SREE T A |

A regular pentagon ABCDE, formed of equal heavy uniform bars Jmnted
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 thls
rod. 20

Q8. (a) :ﬂawmﬂwmxy dx + N(x, y) dy = 0 ¥ fu s wd T B ATk
3G GHTHTA T[T, (x+y)wwﬁlwmﬁwwgww@m?
37AqUd IFHA FHIHT (x2 + xy) dx + (y° + xy) dy = 0 Tl TG Uk T

I Tl & HIT |

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

_’(xz+xy)dx+ (y2 + xy) dy =0, .

and solve it. o 15
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b) H RO W y-3G F GHIH Th 90 N gAT 8, R @ (9T x-HE H
Gﬂ'{) py_zéﬁ?ﬂﬁ-yza %,Wx-aaimaﬁ\/i—_ﬁﬁgéﬁﬁ% | U
& Uy [ Wraterer geteor i IR | T8 u T TR | .

A particle is acted on by a force parallel to the axis of y whose

acceleration (always towards the axis of x) is py‘z and WHIED y =a,it s
projected parallel to the axis of x with velocity \2_“ . Find the
a
parametric equation of the path of the particle. Here p 1s a constant. 15
(¢) YRIN& "R G
2
i—?- +yv=28 et gin t, y(0)=0, y{(0)=0
dt
! ATATE-TYRR & TI1T 8 & HINT |
Solve the initial value problem
2
d—g- +y=8 e 2% sin t, A= 0D v (=
dt .
by using Laplace-transform. 20
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