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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 in all.

‘Questions no. I 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 e question/part is indicated against it.

" Answers must be written in the medium authorized in the Admission C‘ertiﬁcate 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 authorizéd one.

Assume suitable data, if considered gecessary, 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. U nless struck off, attempt of a
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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. SECTION A

Ql. Tt wwE ¥ I G ;
Answer all the questions : . ; 10 x5=50

(a) U |ew RS A 7 iR, I fF Vaw W iiede & 99 8, 98 fR V
. UH xy 99 & 9O W AR (1, 2, 3) a9 @few (1, -1, 1)%3am6rﬁa1’%h‘m
wm(ﬁa)%r

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

(b) mﬁmwmﬁmmm 3TE ( ﬂﬁiﬂ?)

[0 1 -3 -1]
0 0 1 1
3 1 0 2
11 -2 0
£ % 77 BT |
Using eleméntary row or column operations, find the rank of the matrix 10
0 1 -3 -1
0 0 1 1
3 1 0 2 I
11 -2 0 |

(c) ﬁﬁ:ﬁﬁqﬁﬁ e“cosx+1= O%ﬁ?ﬁ%ﬂ’:‘-‘ﬁﬁ%ﬁﬁe smx+1 0
aﬂ@aﬁﬁmn@@a%l

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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Q2.
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@

(e)

(a)

(b)

oo I
. .
jloge(lzx)dx_
1+x°
Evaluate : , o o | 10
1 : : ' B
J‘ Ioge(l-znc)dX '
1+x° .

vﬂmﬁﬁm%wmﬁ x+y+2z=0 313? yz+zx+xy 0 W

mvﬁﬂ('ﬁa)‘(@aﬁﬁmél

Examine whether the plane x +y + z =0 cuts the cone yz + zx + Xy = 0

Al

in perpendicular lines. : ‘ | ‘ 10

T i 5 v W e swemted € R4
‘-={(abcd)-b-2c;d=0}aﬂt'
[(abcd)a d, b = 2¢}. _
(1)V(11)W(n1)VnW¢IQEBaﬂ%IR3ﬂ'(ﬁWR$1ﬁWI

Let V and W.'be the following subspaces of R?:
={(a,b,c,d): b-2c+d=0}and
W=((ab,c,d:a=db=2c |
Find a basis and the dimension of (i) V, (i) W, (iii) V N W. - 15

) xwp%msﬁaﬁﬁmmﬁ:muyn—sx+2y+3z—10
x + 2y + Az = w1 (1) P 791 T B, (2)@34%#12!36% (3) emaffim
TR

| Investigaté the values of A and p so that the equations x + y + z = 6,
X + 2y + 32 = 10, x + 2y + Az = p have (1) no solution, (2} a unique |
solution, (3) an infinite number of solutions." R 10



Q3.

(c)

| (a)

(b)

(c)

o n |
(i) R A= L 3} %%Q%‘T %ﬁ—auﬂawﬁﬁﬁﬁqaﬁtm

TAHT YA T I | @ &, A - 4A? - 7A3+ 11A2 - A - 101 %
g felia srreyg oft ya hifvg | |

2 3
hence find its inverse. Also, find the matrix represented by

AS_4A%_7A3 4 1142 A-101L

_ o : 1 4
. Verify Cayley — Hamilton theorem for the matrix A = [ _ J and

TR x +y = uy quWW@Q,WW”{xy(I X — y)}l‘,zdxdyr
H A T@E x=0, y=0 TN x+y=1 %mméﬁmw

Hf |

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

_[ _[ xy (1 -x - y)}lf2 dx dy taken over the area enclosed by the straight '

lines x=0, y=0 and x+y=1.

@@wmeamaﬁmmzﬁmsﬁ%aﬁwerﬁee

+fiaT 31 Wb |

Find the height of the cylinder of maximum volume that can be
inscribed in a sphere of radius a.

ax> +by? + cz% = 1 a4 lx+my+nz—0 % g WfeEfya  x2 +y +zza€

 sTfeeam I freraw wH w i mﬁmaﬁrwﬁ?ﬁawrﬁﬁm

Find the max1mum or mmlmum values of x> + y + 72 subject to the

| conditions ax? + by? + cz =1 and /x+my+nz=0. Interpret the result -

geometrically.
. -2 2 -3 ‘
O TR A=| 2 1 -6 | A% N AH o e
o122 0 B |
 fewt =t m Hif | .
-2 2 -3
Let A={ 2 1 -6 |. Find the eigen values of A and the
-1 -2 0 | | |

corresponding eigen vectors.

(ii) ﬁaﬁﬁq%mm%mwaﬁrﬁﬁam 183 |

Prove that the eigen Values of a umtary matrix have absolute
value 1. :
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Q4.

(a)

(b)

(e

"%l

1) Th?ﬁx2+y2+zz 4x+2y 4%%@@%%@%%%’8@3
oosfi auael, ¥ad 2x—y+2z=1 HFEHW E |

Find the co ordmates of the points on the sphere

eyl r 2 —dx+ 2y = 4, the tangent planes at which are parallel
to the plane 2x ~y + 2z = 1. .

(i) fag Hife fF fiew ax2+by2+'cz2+2ux+2vy'+2wz+d=0 Uh

v2

-wﬁsﬁam% ufe _+F+_'_d gl

Prove that the equation ax? + by2 + ¢z + 2ux + 2vy + owz + d = 0,
. w2 v¥ o ow? o l

represents a cone if — + — + — =d.
: a b ¢ :

@i B wm (e d @ @ Y, @ aEm v

ax® + by? + cz% = 1 % ®HAA Ix + my + nz = p ¥ Vo= faga W

2 .2 2 : \2
am’lémw% TF p ( +X—+3_}‘_[Z—X+EZ+E] T I A
b ¢ a b ¢ | ‘

10

10

Show that the linés drawn from the origin parallel to the normals to the |

central conicoid ax? + by2 +cz% = 1, at its points of intersection W1th the

plane Ix + my + nz = p generate the cone
2 2 2 2
I RS N _(ZX+H+EJ _
la b ¢ a b ¢
2 .2

aﬁwma%:waaz_o%gmg@aﬁqmam—+i =1,2=0 %
@?ﬁlﬂ(acose bsin 8, 0) H-8 q TF @Al & g 3@ Hifsw |

Find the equations of the two .generatlng lines through any point

2 2

(a cos 6, b sin 6, 0), of the principal elliptic section X oY - 1, z=0, of

a? b2
the hyperboloid by the plane z = 0. -
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SECTION B

Q5'.' 7Y 9 % IW G

Answer all the questions :

(a)

BR0))

(c)

B’%HBBTFS'Q%
[y + x flx2 + y2)] dx + [y f(x* +y2) x] dy =0
#I Wifq staee gefie W@l fe fAx? +y2) (x? +y2) mw@ww%

@meqﬁ%wm 2 Q%Wﬁuﬁ%l
X +y

ST 39 ST THHEW Y 2 + y2) = (2 + y2)? % fog gt i |

Justify that a differential equation of the form:
by +x & + y2 dx + [y f=® + y*) —x] dy = 0,
where fx? + y2) is an arbitrary function of (x2 '+ yz), is not an exact

differential equation and

is an integrating factor for it. Hence
x2 + y? —

solve this differential equation for f(x? + yz) (x% + yz)z

‘agaﬁmﬁﬁqﬁu%ﬁ—rqﬁawﬁmmsﬁmﬁmmgm% wqefi

forg w fgufom &1

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

Th Y Teh o A& T (S.H.M.), %Olﬁohlmi'eh EIERET)) T-31121T=r-

a % T SR T T & T Ag U g P & T B, g fF OP = b, OP
fem & |mﬁm%w§mmwmpmwﬁm%

,%cos ()%l

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 T ccqs;1 (E] o

C-DRN-N-OBUA ‘ 6
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- (d)

.(e).

QG (a)
P
(c) -

awm‘q‘gmwm,mmé, AW IH &9 & 92 § qon B

r % foe fiag St ga w % § 1 3 <= & fi9 #iv 20 ], @ @
FH forgia & SR & £, r a0 we g Hif | |
Two equal uniform rods AB and AC, each of length /, are freely Jomted
at' A and rest on a smooth fixed vertical circle of radius r. If 26 is the
angle between the rods, then find the relation between I, r and 9, by
using the principle of virtual work.
ke F(t)=tcosti +tsint ], o<t<2n%%sﬁaﬁﬁ§mamnﬁm

T1a Fifrg | e gfmmo o saRy |
Find the curvature vector at any point of the curve '
F(t)=tcosti +tsint 3‘\, 0<t<2n
Give its magnitude also.
e % famo ) fafy & g ga $ifde

-9y =8 :
= y in x |
Solve by the method of variation of parameters :
oy
—hy =
 x y =sinx
CCC] wﬁw T hINT ;
3 2
3 d%y o d“y dy
dx3 +3x‘ dx2 Y 4 xa;+ 8y = 65 cos (log, x)

Solve the differential. equaﬁon :

. 3 ‘ .

x5 flxg +3x2 gxz +x%+8y 65oos(logex) ‘

Wi & THT & R e HIfd

I(ydx+zdy+xdz) '

SRl Fash 8 x2+y2+2z2-2ax—2ay=0,x+y=2a, 9 f& (23,0,0) ¥ T&

Evaluate by Stokes’ theorem
: I (yd.x+zdy+xdz)

-wherel‘lsthecurveglvenbyx +y2+z — 2ax — 2ay = 0x+y 23

starting from (2a, 0, 0) and then going below the z-plane.
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Q7.

Qs.

(a)

(b)

(©)

(a)

| ﬁmﬁf@ﬁwmwlﬁﬁn:

2
'Xi——Z(x+1) y+(x+2)y (x — QeX

Tafeh X FHeh TG THGTH HFIHS FHIHT N TH T ¢ |
Solve the following differential equation :

d%y
-————2( +1)———+(x+2)y (x —2)e?®
dx? :

when e* is a solution to its corr95ponding homogeneous differential
equation.

Wmﬂ@ﬂﬁﬁ@ﬁfﬂtﬁ@@ﬂﬁgﬁ@gﬁaﬁﬂm-

(7 g areft) | oo A S @ e gon 7, B T Afas e fean s
2 S o6 3@t 9 2/l TGH Q1 R | HU H A7 91 5 S Aed g A
qE JRI T & TR 8 IGH! S8 71 I | '

15

A particle of mass m, hanging vertically from a fixed point by a light

inextensible cord of length I, is struck by a horizontal blow which
imparts to it a velocity 2@ . Find the velocity and height of the particle
from the level of its initial position when the cord becomes slack.

. T W vagd (WeR $eFF) ABCDE STt W THaHH T8l I Sgeht ST

3T &, i A B WeH W € 901 BC W DE % wen frgedl i gt 3¢ 0%

_'Sﬁﬁ%%masamﬁwﬂaatﬁaﬁé | 39 B8 ¥ yidad @ FIR |

A regular pentagon ABCDE, formed of equal heavy uniform bars JOlntEd
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 .

FITﬁEF(WM(x,y)dx+N(xy)dy o%%qwhmﬁmﬁﬁqm%
IHT THTHTH VTS, (x+y)wwaawamﬁmwww@mv
AU AFTHA FHHWT (x2 + xy) dx + (y2 + xy) dy = 0 T A Uh AT
=hifory st et Hifer |

Find the sufficient condition for the differential equation
M(x, y) dx + N(x, y) dy = O 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. °

C-DRN-N.-OBUA 8
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(b) T FO W y-31& % GHR Th g9 AN AT 3, RiEH @@ (Hed x-HE H
M) yy 22 AN T y=a %,aax-a&%ésmén@ﬁmﬁa% k2
& Y 1 Yraferes gHfieor e AT | T 1T T | .

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 when y = a, it is

projected parallel to the axis of x with velocity ,,2—“ Find the
a

parametric equation of the path of the particle. Here p is a constant. 15

(¢) YRS HW g9

d2y
— +y=8 eZsint, y(0)=0, y(0) =0
dt

] ATCATE-FUTER & T4 § 5 Fif |

Solve the initial value problem

42
—g +y=8e%sint, y(0)=0, y(0) =0
dt .

by using Laplace-transform. 20

C-DRN-N-OBUA 9
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MATHEMATICS (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

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.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against 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 medium other than the authorized
one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless otherwise indicated, symbols and notations carry their usual standard meanings.
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 left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Us—A / SECTION—A
1. (a) m?ﬁﬁqcmﬁzxz%mﬁﬁmm&@[; z]wagaa%,aﬁﬁsm;eo.mﬁq%a

Ww%m@w%lmmeﬂé T]:aek}ﬁzﬁﬁam%
N @Y G 1 g (Afd) IuEgg 87 Y IW F T WA i

Let G be the set of all real 2 x 2 matrices [ g z } wheré xz #0. Show that Gis a

‘ 1 a
group under matrix multiplication. Let N denote the subset {{ 0 1 }: ae ]R}.

i Is N a normal subgroup of G ? Justify your answer. 10

(b) mﬁawf—é—dx—%aﬁmmmqﬁmml

x“(lL+e™)
. . dx
Test the convergence of the improper integral f 5 oo 10
x“(L+e™)
c) Trg AR & s f(z) = u + iv, T& |
3 N30 ,
x° (1+i)-y~{1-i
flay = IR g figy=0
x“ +y
| eI TR0 W T O 8, T 2= 0 W f % rechor! b A A 2
" Prove that the function f(2) = u +iv, where
3 I P
x” 1+ -y Q~-1
fl) =200 870 Lo fi0)=0

Xty
satisfies Cauchy-Riemann equations at the origin, but the derivative of f at
z =0 does not exist. 10

(d) %1 flz)= 2 )%rﬂ Z=0 9 z=1 % w-Ad o doft # e
z%(z-1 ‘

Expand in Laurent series the function f(z)= 1 about z=0 and z=1. 10

z%(z -1

C-TRE-A-0%UB/39 )



2.

(e) o (wdr) fafy & s gw i .

femadiFa AT Z = 6x, + 5x,
F9rd fep
2x; + x5 £16
X +xy 511
X +2x, 2
Sx, +6x, <90
X|, Xp 2

Solve graphically :
Maximize Z =6x; + Sxq

subject to

2x; + x5 <

X, + X9 £

X, +2x9 2

Sx; +6x, <

X}, Xq 2

(a) Twfge &% Z, o & 3179 Z, A (5] +[6))") aw (- [4])! @ A

Show that Z, is a field. Then find ([5] +{6})™} and (-[4]))"! in Z,.

(b) [ f(x) dx 1 W Hi, @

2xsind-cosl , xe]0 1

ﬂﬂ={ < R

Integrate I:) f{x) dx, where

2xsinl-cosl |, x€]0,1)
X X

ﬂﬂ={ : e

(-IRA-X-0B¥HE/39 3
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(0) Pl et e % R e B e Bl S T e snele T B g
R T o TA 791 A TR @O St i i

T
‘ D | Dy Dy | Dy | Sterstar
| 0 6 | 4 1 5 | 14
I 0, 8 9 7 16
Oy 4 6 2 5
i 6 10 15 4

Find the initial basic feasible solution to the following transportation problem
by Vogel's approximation method. Also, find its optimal solution and the
minimum transportation cost :

Destinations

Dy | Dy | D3 | Dy | Supply
_ o 6 1 | 5 14
Origins O, 8 9 2 7 16
0y 4 2 5
Demand 6 10 15 4
20
3. (a) YT W= {a+bo:iw® =1}, T a wn b TRAEF wend ¥, W @ q R ¥
SEUtRCIEER ] , |
Show that the set {a + bo:wd = 1}, where a and 'b are real numbers, is a field
with respect to usual addition and multiplication. 15
(b) wEH
| xy(3x? - 2% (% y) # (0, 0}
| fay={ 242 T
0 X y)T(O, 0)
% fae SO0 oo 2 f(o’o)ma%ﬁmsu%ma,ﬁa(o,owt S qm O 5
dxdy dy dx dxdy dy dx
a6t off A= fifmg
| 2 2
' Obtain 910,90 and 9°/6,0 for the function
oxay dy dx
, xy (3x2 - 24%) ‘
' flx ) = Rl (6 y) # (0, 0)
0 » (% y)=(0, 0)
2, - 2
Also, discuss the continuity of °f and O°f at (G, O).
ox dy oy dx 15

C-IRX-K—1 51/ 39 ‘



(c) mﬁﬁmsﬁwmﬁgmﬂ————de = & TR e

(l +lcose)
2

de

s using residues. 20
1

[1 + = Ccos 9)
2

Evaluate the integral J:

4, (o) Tag Ff & 91 Q (V5)={a + b5 :q be Q) Tams Bid =& wufafmy awa R
Prove that the set Q(/5)={a+b/5:a b Q} is a commutative ring with
identity. 15

(b) e poER A Rttt F g0 x2 + y? + 22 W FEOR O I DR 9w Foyz = ad.
Find the minimum value of x2 + y2 +2° subject to the condition xyz = a® by

the method of Lagrange multipliers. 15

() T faft % g fFefafen as Dumm goen 3 oft g g 9@ Fiw

Aftwafida IR Z = 30x; +24x,
T R

5x; +4x, £200
x; £32
Xy £40
X, Xo 20

Find all optimal solutions of the following linear programming problem by the
simplex method :

Maximize Z = 30x, +24x,
subject to
5x; +4x, £200
x, £32
Xy £40
Xy, X9 20 20

C—BEN-A-0RIN/39 5 |P.T.O.



©uveE—B / SECTION—B

5. (o) @ o7 s gHET 2D2 -5DD’ + 2D°2) 2 =24y - x) H & T
Solve the partial differential equation (2D2 —-5DD’ +2D’?) z=24(y — x). 10

fb) THIFW cosx - xe* =0 H, IR THEA T 9% Fel, YA T A F Ay gea-teem &y

T FHHTA hifE |
Apply Newton-Raphson method to determine a root of the equation
cosx —xe* =0 correct up to four decimal places. 10

(c) ima'aﬁﬁzmﬁsgmjé X _ o e wQ F R dre 39S 1 game B

1+ x2

dx 5 using trapezoidal rule. 10

. . 1
" Use five subintervals to integrate Io
1+x

@) ¥ AND @1 OR FiTa R S 0 G0 e 2 2 = xy + wo B oY 0 o R
I = Hifs

Use only AND and OR logic gates to construct a logic circuit for the Boolean
expression z= xy + uv. 10

(e} %ﬁ@%ﬁwﬁwmm@mmﬁwﬁmmmﬁﬁm

'Find the equation of motion of a compound pendulum using Hamilton'’s
equations. - 10

6 {a) 323 2 322
. T — 2 = x% T2 @t Rifgm v d wor ARl
dx? dy? .
2 2
Reduce the equation 97z = x? 9z to cancnical form.

ax? ay? . 15

C-AHA-K-OEUL/39 6



(b) TIE-EREd a7y & gu whew fen
2x1 “Xz =7
—)CI +2x2 _X3 =1
- Xy +2x3 =1
&1 g *iwe (fi grrgfet i) |
Solve the system of equations
—Xx +t2xy —x53 =1

-XQ +2X:3 =1

using Gauss-Seidel iteration method (Perform three iterations). 15

(c) x=0-8mymmm$ﬁ%%q,aﬁ%=,/x+y, yl0-4)=0-41 Ig=he & -T2
HIRG & N AT 9T FE S A = 0.2 #ifm
Use Runge Kutta formula of fourth order to find the value of y at x=0- 8,
where a;—,/x+y, y(0-4)=0-41. Take the step length h=02. 20

7. (a) o S0 (o = 0, R R ﬂ_a_)amﬁaqmﬁrm e i 3 v @

at?
3R Wit 89 f(x) = k(sin x — sin 2x) A

2 2
Find the deflection of a vibrating string (length = n, ends ﬁxed,%—2—g—)
t X
corresponding to zero initial velocity and initial deflection
fx)=k(sin x - sin 2x) . 15
(b) Rreen & -kl frm F g @ wER-ar amwmy
Draw a flowchart for Simpson’s one-third rule. 15

2 2
(¢) =zaam faa ¢=%log[%f%iy—2]ésﬁfqm-%@imﬁﬁm
x-a* +y

(x+a)? +y?

Given the velocity potential ¢ = — log 7| determine the streamlines. 20
2 (x-a? +y
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8. (a)! ﬁﬁqﬂ=a_l£, O<x<l, t>0, fen & T
9t?  dx?

) u@x0=0 0<x<l
(ii) g—L:(x,O)=x2-, 0sx<l

(iii) w0, ) =u(l, f)=0, udt t =% forw
2 2
 Solve u=a—u, O0<x<1, t>0, given that
| 32 9x?
)] u(x,0=0, 0sx<1

(i) %(J@O}zxz-, 0<x<1

(iii) (0, 8 =u(l, § =0, for all ¢ ‘ 15
(b) foret +ft gfim =X x 3R y & fo <wifse & x + xy = x.
' For any Boolean variables x and y, show that x + xy = x. 15

(c) B 3G VAR @RI % A9, T @H wde we & ufEd wi () wEr & i,
- T I Fifm | |
Find Navier-Stokes equation for a steady laminar flow of a viscous
incompressible fluid between two infinite parallel plates. 20

* &k
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