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MATHEMATICS (PAPER-])

Time-Allowed : Three Hours | - |Maximum Marks : 250

'QUESTION PAPER SPECIFIC INSTRUCTIONS :

(Please read each of the following inStr_uc_tio‘ns 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 éompulsory and out of the
remaining, THREE are to be attempted choosing at least ONE
qugstiox} from each Section. . '
The number of marks carried_by a question/part is indicated
.against it. a

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. Ne-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 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 left blank

-in the Question-cum-Answer Booklet must be clearly struck -
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Tus—A / SECTION—A

o 1 2 1] o
L@ . () sk A=[1 3 2 ®, @ Wt ke m
Clrorf o , | |

(elementary row. operatlon) * SR?ITI ﬁ Al

‘ TRt ._
Using elementary row operations, find the -
1 21
, Inverse of A=f1 3 2 o o
) - jr o1 . 6
borosy
@ a3k A=] 5 2 62 D AY+34-27 % 91
-2 -1 -3
Frentferd )
1 1 3 _. . |
IfA=| 5 2 6| then find A'%+34-21. - - -
2 ~1 -3 o

(b) (i) S O Gl (elementary row operation) %
TN ¥ 98 v PR, el % Q-1 mﬂwuﬁ
(linear equations) 3
X-2y+z=a
2x+7y—-3z=>b
3x+5y-2z=c

w‘@aaa‘n
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Using elementary row operations, find the
‘condition that the linear equations
T x-2y+z=a S
2x+7y—3z = b
L 3x+5y-2z =c

have a solution.

. Lo ’ 3y 7
@ AR o
Wi ={x, y, z) | x+y—z =0}
- Wy ={x y,z) | 8x+y~22=0} .

Ws = {(x, y, 2) | x~7y+32 = 0}

R dim W AWy A W) T dim W +Wh) F AR
-~ TEmfer)

Wi {x y 2) | xty-z=0)
Wy = {5, 2) [Bx+y—-22 =0}
o Ws ={x, y, 2) | x—7y+3z =0}

~ then find dim (W, "W, nW3)and dim(W; +W5). 3
() Pl

Evalﬁate' : 10

Wm-ESC-a-WTH/54 4
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(d) 3@ A (sphere) F afie FawfeR, St 9w X2 + y2 = 4;
z= Oﬁw%aﬂteﬁaﬁx+2y+2z Oﬁ@ﬁ,
fsﬂm B 3 2, ot w2
Find the equation of the sphere which passes"
through the circle x2 + y =4; z=0and is cut by .
the plane x+2y+2z =0 in a circle of radius,3. 10

(e} Tarai xT—1=yT—2=Z_3 M y-mx=z=0 % 9

- @ g8 (shortest distance) ﬁ'éﬁr%fal m % Fra am '33
fome 2Rt Yamt whrede (intersect) H4f? R
Find the shortest distance between the lines

x-1 y—,2

——=2 "=2z-~3 and y—-mx=2z=0. For what _
2 4

value of m will the two. lines intersect? 10

2. (a) () IR My (R), 2xzaﬁﬁ (order) % AR YR
i (space) aM  Py(x), Trfa sl
(polynomials), ekt ftrseam w@ (degree) 2 B,
# WAl (space) B, AW T: My(R)— Py(x),

<ret T([Ccl Z])=a+c+(a—d)x+(b+c)x2, T

M5 (R) W Py(x) % A% 3M9RI (standard bases)

%WQWWWIW%WTWBH
@A (null space) I FIA

If M5 (R)is space of real matrices of order 2x2
and P2(x) is - the space of real polynomlals of -

m—zsc—u—mm/54 5  [pToO.
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~ degree at most 2, then find the matrix
representation of T': My(R)— Py(x), such

' tha‘g -_T([a bD—a+c+(a—d)x+(b+c)x2 |
: c d

- with’ respect to the standard bases of My (R)’
and P2 (x). Further find the null space of 7. 10

(ii) ,aﬁ: T:Rx)> Px) @ w#R R L

- T(f(x)) = flx)+5[ fE)at, D {1, 14+ x, 1~ 2y @ m

,  {Lx X%, 58y B owE Pz(x)qapg,(x)mw b

' (bases) éﬁ“gq Tl 37“&15 FepTfer | | ‘

B T: Pyx)— P3{x) is, such that = P

S T(f(x) = f(x)+5jo fitydt,  lthen choosing

{1, 1+ x, l—x } and {1, x, x2 x3} as bases of

Py (x) and P3 (x) respectlvely, ﬁnd the matrix B

of T. R _ 6.

. T11 0

@) 6 a3k A={1 1 0 2, @ A X afimahe am

| 001 .

. (eigenvalues) ot RGN qfem
(eigenvectors) = fifrd) ‘

1 10 ,

If A=|1 1 0} then find the eigenvalues :

| [0 01 . B

énd élgenvectors of A

A TR

P
£
4
i
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(i) Fag kA & WA (Hermitian) GTTE{@' * H‘iﬂ
&ﬁa&?ﬁ%ﬁmmél

Prove that eigenvalues of a Hermitian matrix :
‘are all real. D , . 8
(c) R anmfr (bases) {1-x, x(i-x), x1+x)} @
L, 1+x 1+x%} % wng Was wwwwr  (linear

transformation) T : Py(x) — Py(x) % ted a1eqg Feqol

1 -1 2 -
A=l-—2 1 -1|@,@rTWEER -
1 2 3| .
. A .
rit-1 2
HA=|-2 1 -1 |is the matrix representation of a~
| t 2 3| B
' l_inear'_ transformation T : Py(x)— P5(x) with respect
B to the bases {1-x, x(1-x), x(1+x)}
and {1, 1+ x, 157 %° }, then find T. ~18

- 3. [a) X +y? +z2€meqi‘wam:§awmﬁw%ﬁ Eid
2 2 .2
£+y—+z—-—lﬁﬁﬂx+y ~z=07%8
4.5 25

Fi—n_d' the maximum and minimum values of

P y2 + 22 subject to the  conditions
-2 .2 2 : ,
Rl oy +—_1 and x+ z = O 0
@57 YT . 20

ﬁi-zsc—u—mﬁ/m ' 7 [P.T.O.
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(b) HH iR | |
2_x4y—5 2 2+y5 )

o=l B w900

' . : '0 - ’ (Jf>y)=(0, 0) - .

5>0 T HRA T TR B |f(x, )= £(0, 0)] <01, v

VX2 +y2 <8R

Let ,
. [2xty-5x2y% +y® .
| I 2E T Y L (x y)# (0, 0)
flx y)= (x* +y~) |
-0 , (% y)=(0, 0)

Find a §>0 such that | Fx, y)— f(, 0)] <- Oll

whenever NP y <d. . 15

(c) w& x+2y+2z—12%x 0, y=0 M x* +y? =16
R %ammw (surface area)ﬁmﬁ-ﬁl
Find the surface area of the plane x+2y + 2z =12
cut off by x =0, y =0 and x? +y2 =16. 15

‘4. (a)@i@ﬂ Trﬁ’f@“l?:ﬁy a =z, x+32 a—y+ziﬁ
- ufede (1ntersect)${?ﬂ%ﬁmﬁa xX+y =0 %GR ¢,
g0 Sifd a8 (surface generated) feRE)

Find the surface generated by a line which
o 1ntersects the lines y = a -z, x+3z a y+z'a'7__ o
B _]_'and parallel to the pIa.ne x+y 0. ‘10 |

m-zsc-a—m’*m /54 8 B
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(ta) fog A 5 % (cone) 3yz—2z.x—2xy--'0 * o
R @ Sl (generators) 1 TH I agEd B R

"%_%_E@%@gﬁﬁqaﬁrwm(generator)ﬁf @ |
ST & R ’ -

‘Show that the cone 3yz —2zx — 2xy = 0 has an -
infinite set of three mutually perpendicular

generators. If x =,_1_1{ =% is a generator- belonging

to one such set, find the other two. 10
(c) - ] Fl, y)dx dy 1w Py Sie 3 R =0, 1; 0,-1]

qauat o _ '
- Rt 2 2
+y, a9 x° <y<2x
flx, y)={ Y Y _
- 0 , =W
- ® S _
Evaluate H flx, y)dxdy over the rectangle

R=][0, 1; 0, 1] where -

| | x+y, ifo<y<2x2 =

, 0 ,  elsewhere 15 E

(d) W (conicoid) ax? +by? +cz? =1 % d i
avelly well ool % whided fog W forgue Femifem) ' ‘
Find the locus of the point of intersection of three -

mutually perpend1cular tangent planes to the
comcmdax +by +cz =) o 15 -

. mrEsc-4-MITR/54 ""97- S [P.T.O.
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€ve—B / SECTION—B

4

: ) C , -

5. (a)'.,-ix—g+y.=ex/2 sin x‘2/’§ & TRy (particular
‘integral) femfeR)
Find a * particular integral of

2 - S
%y Yiy=esin* 3 10
dx? 2
() W AR 5 aRe @ <80+ j-2K, b'=-7+3] 148,

c=4i-2j- 6k@ﬁa@r?ﬁmamm%|sqﬁaa

< mfedET aﬁﬁﬁwréﬁ?ﬂ%ﬁl

_ ' ‘Prove  that  the vectors d =30 +j—2]€,

B =-f43}44k C=41-2}-6k can form the
sides of a triangle.  Find' the lengths of the
medians of the triangle. : : 10

- (o) TAHRA - -

Solve : - 107
dy 1 anly '
et
dx 1+ x?

(d) =R B e T Yy =dox+4c® weifism

(self-orthogonal) 21

o :Show that the famﬂy of parabolas y —4cx+4c2 '
o is self—orthogonal . I (0]

m—E:sc-u—mTﬁ/M . 10
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Th U % @O (central acceleration), S g %

Frendt % YA (inversely proportional) 8, % Wed

AT B AR T g (origin) A T a R 1 Wik

(apse) & 39 an ¥ wafva frn o ], <t R abemsg

% 9 2 T 2, A v e R | .

A particle moves with a central acceleration which

-varies inversely as the cube of the distance. If it is
projected from an apse at a distance a from the

origin with a velocity which is \/5 times the

- velocity for a circle of radius a, then-find the

6. (a)

(b)

Al @R (differential equation)

L]

equation to the path.

Solvé' :

{y(l-xtan x)+ x> cosxjdx - xdy=0

(D? +2D+1)y =e™* log(x), — [ = %J

B - R (variation of parameters) faiy I}f &
Hifert|

Using the method of variatioh of parameters, solve
the differential equation

10

10

mESC-UWIR/S4 11 [PTO.
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3. 2

(c) T x2dy—4 Y. 6W_4 = =mw ww
| dx® dx?  dx
('general solution) ﬁmﬁﬁl

Find the general solutloh of the eguation

. 2 ; . .

2Ly 4 Ly ody 4. 1s
dx3 dx? dx

(d) e w9 (Laplace transformation) ! Heg 9 e
T gl Fehifer
Uéing Laplace transformation, solve the following : 10

- Y'-2-8y=0, y0)=3, y0)=

[

7. (a) 2a 7T FH I 06 88 (rod) AB, A W &S (hinge)
% 9Ra: 9@ (movable) ¥, SR gau o) w R
Fed dar W e 31 ik o5 W FEtR A g o @, @ fe
fﬁﬁﬁ IE3 %ﬁr (hmge) W gl (reaction) 1 qﬁﬂm

~W+4 +tan %WW@‘S’EFI‘HR‘%I

A uniform rod AB of length 2a movable about a
- hinge at A rests with other end against a smooth
vertical wall. If o is the inclination of the rod to the
- vertical, prove that the magnitude of reaction of the

hinge is
;W\/4 +tan® o
o where WlS the we1ght of the rod IR - T

i ESC—H—H’I‘I’ﬁ/54 - 12
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(b} A WR Pad Q T TBR (fixed) forg O @ am (strings)
'OA W OB § W% % a9 T T s (rod) AB W
TH-gR A e TR T §) A am OA @ OB B8 (rod)
AB ¥ HHII: o T B s @, AR AR s

} (rod}.mﬁ?nﬁﬁaﬁﬂla?l?ﬁ%w '

P+Q
Pcota—QcotP

tanb =

Two weights P and Q are suspended from a fixed
point O by strings OA, OB and are kept apart by a
light rod AB.If the strings OA and OB make angles
o and B with the rod AB, show that the angle 0
which the rod makes with the vertical is given by

P+Q
Pcota—Qcotf ' .15

tan® =

(c) T = ABCD, o Tcis oen 6 a= T o ¥, H wh e
a9 (vertical plane) & @R (fixed) for St }, SE=h &
o afcst 81 b 3adH avn (endless string), e
s (> 4a) ?, 2 vl W B 9R it F sm A
1 (ring) & 31 TRar ¥) R 1 IR W 2 ofR 9 e e

ﬁmw%umﬁﬁ%uﬁmm Wi-3a) 4
W12 - 6la +8a>

A square ABCD the length of whose sides is a, is
fixed in a vertical plane with two of its sides
- horizontal. An endless string of length I(>4a)
passes over four pegs at the angles: of the board

| m-ESC U-WTH/54 13 B [PT.O.
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and through a ring of Weight W which is hanging
vertically. Show that the tension of the string is
W(i-3a) - _ .
v _'2\/_12—6la +8a2> . |

] ’ E]

20

8. (a) f(r)ﬁasr%@ snwﬁsw__amfa) oa‘rl

75
. d
Find f(r) such that Vf === and f(1)=0. 10
r

) RmARRE . .
' ‘Prove that g -
1 ;fcfdr—jdeSfo ) - 10

(c) @W@W@W%IWWWWW@-
s\U3
v:ﬁ‘-\i’R‘(ﬁxéd) g Oﬁmﬁiﬁﬁﬂ%ﬂ%%ﬂ?ﬂ u(—w—J &

LR, 5 AR B O x{ﬁm%laﬁ%fﬁg O¥agh
R AT A TR At B, A aw ww FHRE S 0.0 W
I

A particle moves in a straight line. Its acceleration
is d1rected towards a fixed point O in the line and

o 1/3 :
s always equal to- p.( ] when it is at a
x2

distance x from O. If it starts from rest at a
- distance a from O, then ﬁnd the time, the partlcle .
Wlll arnve at O. _‘ R -

| m-zsc_u~m'1'n/54 14
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(d) qwigd T wIiSeAse (cardioid) 7 =a (I +cosB) ¥ Tt
g (r, 6) R wRa1-B= (radius of curvature) #t & r

- ,%mam?n‘%w:o,g,gmam;ﬁmsﬂm?ﬁ%@l
. ' . For the cardioid r=a(l+cos8), show that the -
- square of the radius of curvature at any point (r, 0)
. is proportional to r. Also find the radius of -

curvature if 6 =0, E, T
¥ ¥ x ] ]
m-ESC-U-MTH/54 . 15 T 2BS10 :






