Booklet Code E 2011 D
Time : 3 Hours Marks : 160
Instructions :

1. Each question carries one mark.

B8 SH% of dedy Sodh.

2. Choose correct answer to the following questions and darken, with HB pencil, the
corresponding digit 1, 2, 3 or 4 in the circle pertaining to the question number
concerned in the OMR Answer Sheet, separately supplied to you,

Ohd slpd X8 FHE SO0ES SSredSed ERETY old Srdod 03
1,2,38% 4300 alnd OMR S8reed S@ané® |SH % Sowofods Sosgle
2855 HB 368° Sorr dosso.

MATHEMATICS
i i 1}1+.,}1+::F2=
x-+8 x -8
3 1 1
m 3 (21/ 3 @) 37 (4)
L 2. If [x] denotes the greatest integer not exceeding x and if the function f defined

-

GrIcoRr i)

=g *
T (x=0)

is continuous at x = 0, then the ordered pair (a, b) =
x 8 odd w388 Grorowdy |l 8 Sredidre,

L i,“"“ 2 (x<0)
flx)= e
idl (x=0)
[ ™ Do 08 (Saoo fx=0 S8 s SHond wiyd |FN o (a, b) =
1) 2,1 @ 2 -1 3),(-1,43) (4) (-2,-3)
Rough Work
1P




3. Hy=(01+20+x501 +zH

Y=+ +2)0 +2% ..

2).
dx x=0
" |
(1 0 2) 3
3 1 4 2
4. If cos™ 2 _'Va k( tant), th .d_y - - ;‘H .
= rrf g a constant), then = _ :
m-l =k (&8 DoJowy) sand eSuvd a . ; =
x* +y - - "3’ o ds --
X
(1) % (2) ;
2
(3) ;f (4) 5.

5. Ifﬂx)- |x| + |sin x| for ?-'E('g' E] then its left hand derivative at x = 0

is

R n
xE[-E'E]’ flx) = |x| + |sin x| wond x = 0 .ﬁg N WEDH wSSomo

W o @ -1
@ -2 @ -8
Rough Work
2p




D E 2011 D ,
1 2y
6 Ify= Oi'x and 2z =log,x, then %+%=
_ log, x d’y dy
= z=log,x wond ey @—+£
(1) e @ 2
3) ze™* 4) —*
7. If 1° = u radians then the approximate value of cos (60° 1) is
1° = o B8uHdy wand cos (60° 1) ERanos) Jews -
= w0 vk
1 o3 1 o "y
] SR T @ 3 120 -
1 o8 ST G
@ 3 1% AT

8. If the distance s travelled by a particle in time ¢ is given by s = # — 2t +5,
then its acceleration is
2 ®md t oot Hasdod &rdos D s=t" -2 +5 o g o

Sadmo
(1) 0 @2 1
B 2 4 3

9. The length of the subtangent at any point (x;, v,) on the curve y = 5 is
So y =52 Dot (xy, y) I8 @& £0) SerwodH BEH

B gn @ g5
@  log.5 @ g5

legh Work
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10.  w=u(x, y)=sin (y + ax) - (y + ax)® =
(D, =0 Uy 2)  uy, = a2
@ we=-a?.u, @)y, =— au,
a+x I’a—x =
11. I[\/a x \ja+dex_
;": Bl s x
(2 w3
(1) sin (a +¢ (2) sin = +c
= e - Sl )
(3) 2cos [a)+c (4) 2acos [a)-kc

smx cosx
12. If‘[ dx= A sin % + B, then A =
1-2sin® x cos® x

J' sin® x — cos® x dod £ in
1-2sin?x cos?x gin 2x + B son i

1
631 R 2 -1
3 L 4 1
(3) 2 (4)
1 +cos 4x
13, cot x — tanx gEs
1 1
(1) =3 42+ c 2) Feos 4x + ¢
(3) lain 4x + ¢ 4 -*""—/il—coa 4x + ¢
4 il
Rough Work

4P
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14. The area (in square units) of the region bounded by the curves x = yz’ and

x= 3-27%is

Spex=y% 1= 32" 08 Soud |SBEH Jrogo (SETH wwrdes?)

/'3

(B 3 (2) 2
3) 3 (4) 4 "
n/d A7)
15. HI = JU. tan" 0d0 forn =1, 2, 3, ...... then | T = P 3 V5 ,\ :
At .

/4
ITI= I tan“ﬁdﬁ (n=11 29 3;
0
(1 0

(3)

SR

oooooo

W'z

n+1

)oond I, + 1

5 1
16.  Let fi0) = 1, f0.5) = 7, i) = 2, (L.5) = .—f and f2) = 5. Using Simpson’s rule,

2
j' flx)dx =
0

2
escenD, | fdx=
0

@ ==

@ =

(2)

@’

©wla o=

-

o &

5 13
f0) =1, f05) =+, fil) =2, AL5) = o3 f2=5 ©58%48. Bosy§ ésﬁLu.'&l

7

e X W T

b

WE &N

Rough Work
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17.  The solution of the differential equation ay = % i ;p,(;;} is
_ dy _y  qlyh)
sﬁsm‘?_ BDo¥Ee0 dx % ok v & &6
Y Y
o/ <o) o o
@ m(EJ =k (4) @GJ = ky
. . g = . (2+sinx\dy
18.  If y = y(x) is the solution of the differential equation e e LA 0
:r:
with ¥(0) = 1, then J’(-z-J =
2 +sin x | dy
Y =30 o838 os¥es $S5smo | ——— | L cosx =0,50) =1 3% F&s
' y+1 Jdx
wons }'(g‘J =
1 2
) 3 (2) 3
fll* 4
3 1 (4) 3
Rough Work

6P
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19. If f: [2, ©) > B defined by fix) = _::2 — 4x + 5 is a bijection, then B =

f:[2 ©) > B flx) = 22 - 4 + 5 IR0V, ©8 g SaonFd

i B =
(1) [0, =) (36// [1, «)
3) 4, ) 4) |5, =)

20. Iff:IR - R is defined by flx) = [%:I for x e R, where [y] denotes the greatest
integer not exceeding y, then {fix) : 2] < 71} =

fIR>RQ S8xelR8§fx)= —:E & DD, g0iHETy 8 Dosd s &y
t = 208 ;

Seomowdy Iyl 8° S0, esypad (fx): |x| < 71) =
e VI IS G N R
(2)  (-14,-13, o0, 0, ...e.o.o, 14, 15)

@ 15,14, i, 0y iy d4ADEE) ‘

o

(4 {-15, -14, ........., 0, ..........., 13, 14}

t?ﬂhugh Work
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21. I a, b and n are natural numbers then o2 + 621 is divisible by :

a;,b/u © SSve Sowgsd ™' 4 B 0 Mo wehodb
( a
3 o+ b 4 a* + b?

+ b (2) a-5

22. A bag contains n white and n black balls. Pairs of balls are drawn at random
without replacement successively, until the bag is empty. If the number of
ways in which each pair consists of one white and one black ball is 14,400,
then n =
&8 Soné® n S00d, n SeID wodew GoyoL. ey inSorr, SHSmrE, EhY
FEU BoLE® 86h AoStoae wode sSeSH Bod ) sabsdEr S

|58 add® oy .323 pos, oY -,52.3 208 @oder &0 ﬁﬁg'&*.e. Somg 14,400

©ons N =
(1) . 6 (2) 5
& 4 4) 3

23.  The number of five digit numbers divisible by 5 that can be‘ll’orme'd using the
numbers 0, 1, 2, 3, 4, 5 without repetition is
0,1,2,3, 4,5 oc3o HSvedySomtioa a5@rNol b 8 wehoSed oEose
{Goa;}gﬂ “éaapg
(1) 240 (20 216
(3) 120 (4) 96

Rough Work
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Ny pg @ Mp,
@ lp, 4 '°p,

28, T Vo Po S e ihen e bt valie ofon i
“ Ve + "0, > "0y wand n Gws, 805 des
1 5 @ 6
3 7 @) 8

26.  If the coefficients of rth and (r + 1)th terms in the expansion of (3 + 72)% are
equal, then r =

B+ T Sy 2666° £ S, T+ DS Swe Howe SSeoSHd.

=
L @ 15
e 1A 4 21
xg g = i = L + 0 =1 .']"1- i) M H“ I;(f.. Fl !
2 (=D (x-2)(x-3) x-1 x-2 x-3 Al \ o t
) (- ¥ oyl s
= A 4+ €= (v ° @3 3d
| A - pay
- B Y ot
@ . w8 - AR
=)
& 20 )
25 £(2H+IH‘_ A \ f’l 4T
o A B
1 =
. 3 @ 3 r_
3) e f"‘f.’ % -
Rough Work ) :
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29. Ifa >0 and 6 — dac = 0, then the curve y = ax® + bx + ¢
(1) cuts the x-axis
(2) touches the x-axis and lies below it
@Y lies entirely above the x-axis
(4)  touches the x-axis and lies above it
a >0, b% - dae = 0 wovd 5L§oy=ax2+bx+c
(1) o) podiLod
(2)  ropd SESE, o) AHSS soctued
(3) 8 oo x-ofc INSS aodwod
{4) X-og Ry SRS, vl NS aoEned.
30. If tan A and tan B are the roots of the quadratic equation x> — px +q =0,
then sin® (A + B) =
tan A, tan B o S85888wo 2% — pr + g = 0 35 Sreee8d sin® (A + B) =
2 2
P P
(1]' p2 & q-ﬁ (23/ {p+ q):a
P P’
1-—_ —
(3) G qJ2 (4} pg (- q)g
31.  The value of ‘¢’ for which the equations x* + ax + 1 = 0 and 2* + ax® + 1 =0
have a common root is
S&oxvmres 2% +ax + 1=, rael= 0es oy :ba’p&& Srrewo aod,
‘@’ dend g/
1y -2 ( -1
@ 1 4 2
Rough Work
10P
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; *'2 —3x+4 . ! |
32. If x is real, then the value of m lies in the interval

L Y P

o B o ] wf W]

cos o sin o 0

Gndy. dewd @od woddo |:

38. Al p) = |-sina  cosa 0| = [Al Pt =
0 0 eP

(1) Ao, p) (2) A=, -p)
(3)  Alw, —B) 4) Alo, p)

84. If A is a matrix such that

2 1 1 \ U
AQ 1= N
3 2 0 0 Ly

then A = B
A o S0y
2 1 1 1
Al 1=
3 2 {0 0 ¢
wdbgeod A = J : &
L] e
(I 1 I.Ti.lli. -_,-rf & I £
1 Akl |
(1) 0 1 (2 1)
(1 0 (2 2
(3) ] (4) ( J i L'J
- \._1 1 - "3 . t_.-\/>|
Rough Work

N 2 G
oty Aoyl [Remen) = I
sy YKHEAY jrl:j’;lfzj +u Y=y =0
-0 7o 7'..% ﬂ['qdq']—a-u_ 4 :

§9 L0 5 U &C 70 !
: 9 ‘39,‘5‘0%#3 AR 7y TZZ;E]E ul Y "l]fwj u]
. _‘ . i___u‘ﬁt’} =) . =) - tj:% G40 Y- "jru' "]"L"]'I'(q :HJ
3 ]-\f 4 s a49r J
) o f"ﬁ_ )7 ‘4:;? q -\;“ﬁ-ﬂg_‘j'-"l[ Y- H‘j_hkj-‘q;
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' \"\D_‘}.‘

AN

{ 4 b

. 0
. - 4 ! J ) 5 ..I‘F\' ﬁ‘ﬂ
\ U 0 +
35 A=10 1 1 =A2—2A= o~y o\ W ) ; »
TN
Ol T 0 {0
; _-\}\_.-
@ a? @ A -AoY .
Y 5\
3 I (4) -I
X
24 25 26 £
36. 25 26 27 =
| 26 27 27
.:
@ o 2 -1 )
! @ 1 4 2
i
837. Let:z = G—E; a € [R. Then |£+z[3~]£—z|2 =
L i
ol z:u—E;aelﬂsﬁaﬁaoé+ @é‘;}‘rﬁo |j+zi2—|i—z|2=- 1{\‘- L
v
| lU r
@€ 2 2) =2 :
| A r Iy \
\J\.i‘l' v 1I. ( i
| ® 4 @ - OEBATAD
I - oy o a “ 1
' " Lt

Rough Work
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88. The locus of the complex number z such that

['}2—2 _%
"Blzr2)73
i5 : |
(1) a circle (2) a straight line
| (3)  a parabola (4) an ellipse
8|20 |T 3 wdbgesoed éaé_g Sopg z Dotk &0 :
Q) ey Syso @ ey sowe
(3) &F Sorsedho @) ey 85 Syso
39 (1+ i)Eﬂ[l »
BT L
W -1 @ 1
3 2 4) -2

40. Iff: R - R is defined by fix) = 7 + cos (5 + 3) for x e IR, then the period

of fis
fiR->RJ 58 xcR8B flr) =T + cos (5x + 3) @ DRI oSy fes8lo
(1) 2= (2) = '
T D
@z (4) 5




__1-& -

42.

E 2011 D
D
If i) = sin®c + cos®x for x e R, then flx) lies in the interval
x € R 8 Ax) = sin® + cos’s wond flx) DesSenod woddo
[Z E] 1 §]
(1) 8 1 @) |53

1 L 1

e [;: 1] (4) [Z' 5]

43.  The most general value of 8 which satisfies both the equations tan 0 = —1 and
- 3
cos O = E is
1 )
SESeeen tan O = -1, cos O = N Bolodd #2838 0 Forom I
(1) m’:-r'?g @) 2}m+%
Tn . Tnr
(o L kil
(3) nm+(-1) 2 (4) 1
Here n is any integer.
as’ard n ed a’,a_:r‘a;ca’n.
44. (tan' x)z + (cot ™ x)z B o=
8
(1 -1 (2 1
. ' 5
3 0 (4) 3
45. For 0 < x < m, sinh™? (cot x) =
0<x5ngsinh_1'{c0tx}=
1 los(coti] @) ‘1ng(tan f)
2 : 2
(3)  log(l + cot x) ( log(1 + tan x)

Rough Work




46 Ina triangle ABCif cos %+cm

in

E 2011 D

D ;

ed 3
4

, then the sides of the triangle are

(1) f,a_n arithmetic progression
(29/ a geometric pi*og'reasi_on
(3) a harmonic progression

(4)  an arithmetico-geometric progression

»§ |@gbwo ABC &* acosﬂg - ccnﬁaeg?z% Bond eipd © : Bgas e

(1) ©o¥@86° awowron
(2) Hhe{Ess® doerow
B) SrordyE @86° aowron
(4) wod-heddé® awowrow

cosA oosB eosC

47. In a triangle ABC if o , then A ABC is
(1) Right-angled
(2)  Isosceles right-angled
(3) Equilateral
(4) Scalene
w¥ (Bgbmo ABC &° gave =co:B —CnC wond wdpd A ABC
(1) eoowmsidato
(2) SSHBgerd vowbidano
(3) RherSu Bebmo
(4) JRSers Beoso
Rough Work

5P
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48. The angle of elevation of a stationary cloud from a point 2500 m above a lake
is 156° and from the same point the angle of depression of its reflection in the
lake is 45°. The height (in meters) of the cloud above the lake, given that
cot 15° =2+ 3, is
£ Boxn% 2500 Ded a8ydy wf Dods ol wf 6 By @ediinmo
15° o8 Do) o8 RIENE® v 2PH (S8DosH NSy Emo 46°
cot15°=2+ V3 o3 gl SEEy Sol & DHH & (wage®)

(1) 2500 (2) 250042
(3) 250043 (4) 5000

49. The magnitude of the projection of the vector @ = 41 — 3] + 2k on the line which
makes equal angles with the coordinate axes is
Jorsefos’ S5rd Sfore JIn I0F Jen 868 a=4i - 37 + 2k S8y

JFEs oD .

1) 2 @ J3 O
J o~ 'n \ ¥
/ 1 1 \'-.,:

‘3), J3 (4) B )

50. If the vectors 7 — 2% —3yk and 7 + 3xj + 2yk are orthogonal to each other,
then the locus of the point (x, y) is
(1) a circle (2} {Jar'l ellipse
(3) a parabola (4) a straight line
SB%en T —2x] - 8yk, 1 +8x] + 2yk © &8 ol 5758 woworr aod oIy
Do) (x, y) cdusy Bodksdo

(1) a¥ Sy8e (2) w8 53 Syso
3) ¥ JSvcdocho 4) of J0¥Cs
Rough Work

16 P




81,  For any vector 7,

I x(Fxi)+X(FX])+kxFxk)=

D S84 F So°

EX(Fxi)+Jx(Fx)+k x(Fxk)=
@ @ 27
@ 3F @ 4

52.  If the vectors AB = - 37 + 4F and AC=5i —25 + 4k are the sides of a triangle
ABC, then the length of the median through A is

ad (@ygosoc ABC & gseves E'=-'3i°_‘+4§_; AC =5 - 2] + 4k ®ond

\&
A cgoe Bk Sgris Ba FRED - Mh & oY
; , Y
. : . l":f" [‘_-_
W Jid & & m 6%
@ V25 @ J25 :

83. If |a|=1,|b|=2 and ‘the angle between @ and § is 120°, then
{@+38)x 33 - 5))" =
|a1=1[8|=2; @ 5 © 53 6%0 120° eoxd {(@+ 35)x (85 - b))’ =
(1) 425 2 375

3 325

Rough Work
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Let 5=2{ +j—k% and @ =17 + 3%. If & is any unit vector then the maximum
value of the scalar triple product [iZ 0 @] is

D=2 +j -k @=T+3k 5808 7 30 b=dd $638, wde@ewo (70 @)
¥y H8E Dens

m 1 @ Ji0+ V6

@) 59 @ Jeo

A class has fifteen boys and five girls. Suppose three students are selected at
random from the class. The probability that there are two boys and one girl
18

o¥ B5HBE° S8 HN0E e, sonEHE e dond, SUHd Hod
Sotheh boed drdydH¥or JWSToh 86T A wresth, nf w0
@od SogrNgd. W& - (A

S5 ,'\
35 35 Vs, .\ \
(1) 7 (2) 38 e ‘

7 8

(3) 7% (4) 70

56.

Seven white balls and three black balls are randomly arranged in a row. The
probability that no two black balls are placed adjacently is

A By woen, swed Sewoden MRS MFor wf ITEET eson. D
Tod: Sewoder e¥ord TNE |S&.& BXoagr wod Sogrdgs

M
(6] (2) 5

|w B[ =

® 1 @ 3

Rough Work

18 P
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B7. Let A and B be events in a sample space S such that P(A) = 0.5, P(B) = 0.4
and P(A U B) = 0.6. Observe the following lists :
¥ wopd eSdm S &7 2oades A, B oo P(A) = 0.5, P(B) = 0.4.
P(A U B) =08 n&:g&:&&am. 308 lerer SSJoNod ¢
List I (e~Be> 1) List II (e=de= II)
(i) P(An B @) 04
@) PAAn~ B) b 02 P
(i) PR ~ B) (¢) 03 )
() P(A n B) @ 01
The correct match of List I from List II is
eeler II S0 eefee I 8 55%:5 e :
0} @ @ ) gl P \ g
@ (@ ) @ ) L 5.
@ (© ® - @ (@)
@ (e ®) (@) (d)
@ (@) (b) d)
68. The probability distribution of a random variable X is given below :
a8 a0y Soo® X Sogrdges Agrado 8o8dchwdod :
X=x 0 1 2 3
1 p) 3 ]
Rl A Y o =h
Then the variance of X is
sdpd X QY6
1 1 @ 2
3)-"3 4) 4
Rough Work
19P




E 2011 D
D

59. The probability that an individual suffers a bad reaction from an injection is
0.001. The probability that out of 2000 individuals exactly three will suffer bad
reaction is
o8 sosis S G 06" ¥ 3f [ (FBSSy Zrod SogrSzs 0.00L
s gougS DS g 2000 5086° SO S se8d Da |$8I6y el

sogreigd
1 2
o @ 5
8 4
@ 3T ) BT

80. The locus of a point such that the sum of its distances from the points (0, 2)
and (0, -2) is 6, is
Dossches (0, 2), (0, ~2) & oo Do Bwso 6 eHsr dod Dol SBw8:

Bochdgo
(1) 9% -5y’ =45 @ &%+ =45
@ 9+ 5y’ =45 @) 5% — 9’ =45

6l. The number of points P(x, y) with natural numbers as coordinates that lie inside
the quadrilateral formed by the lines 2x +y =2, x =0,y = Oandx+y=05is
SoiBpe T iy=2x=0,y=0, x +y= b8 Sod ISuesh eodvos

See Sopgey AeSweste (o Dol Plx, y) Q08 So®g -y
r &)

o 12 @ 10 il
3 6 4) 4 .
Rough Work

20P
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62. The image of the point (3, 8) in the line x + 3y = 7 is
Sovde x + 3y =7 &° Doy (3, 8) (EB8Bowo
() (1,4 (2) (4, 1)
@ (-1, ) @4, 1)
| 63. The line joining the points A(2, 0) and B(3, 1) is rotated through an angle of
45°, about A in the anhclockmsadimetion'rhe cnordinates of B in the new
position
Bodepes A2, 0), B@, 1) o 585 Juis, e@6fe 6¥6° AT 45° 5°wm08®
SogSmo Beeth (578, Frod” B ddrSwes
W (2V2) @ (v2.2)
@ @2 @ (V2,42
84. If one of the lines in the pair of straight lines given by dx® + Bxy + 'kyﬁ =0

bisects the angle between the coordinate axes, then %

o & by + by’ = 0 Se0od S6¥er ooged® «F Tp Rindwge S
8%y 55&&5&055 T waps ke

(1) {-2, -10} @) (-2, 10}
3) (=10, 2} 4) {2, 10}

Rough Work
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85. If a.x2 + 2hxy + byg + 2gx + 2fy + ¢ = 0 represents a pair of parallel lines then
g-ac
f2-be
ax® + 2hxy + b;;r2 +2x+2fy+c=0e¥ ﬁéﬁoéd’éwo&nmé@_ ma'g:._ Lt ¢
g -ac
fi=bec
a a
(1) b (2) 5
b b
@ \E @4 -
66, If s and p are respectively the sum and the product of the slopes of the lines
3% — 9y — 1692 = 0, then s : p =
3% - 2xy — 155-2 =0 %rdod Sovipe cwo Indo, SNO mgo SESe
s, p8d3s:p= _
(1) 4:8 2 2:3
@ 3:56 4 3:4
67. cheliney:2t+cisabangent'wthaci;clex2+y2=5, then a value of
c is
SC¥dw y = 2x + ¢, $380 x2 4 y2 =514 ﬁ;}dg’éqﬁ wond, ©Ipd ¢ o8y ¥
Jend
a 2 [jj/a
3 4 4y 5
Rough Work
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88. A line segment AM = a moves in the XOY plane such that AM is parallel to
the X-axis. If A moves along the circle x2 +'_j?2 = a_2, then the locus of M is
e Jaegpodio AM = a, XOY Seos® agaﬁ;‘p_&:.‘ X-@gjﬂs SSmodforr aobre
Shen8®08. gomE® A ©38 Syfo 22 +y° =a® Fow 5683 M Dossso
m/x':+y2=4a2' @ o4y = 20x
@ 22+ v = 2ay @ x4 y® = 20x + 2ay

69. If the lines 3x + 4y — 14 = 0 and 6x + 8y + 7 = 0 are both tangents to a circle,
then its radius is
$ouGpen 8x + 4y — 14 =0, 6x + 8y + T =0 o0 Todkes &f Syesdf &6
Spgd. od agaﬁfc

N i

1y 7 (2) 5

70. If the circle x* + y* + 8z — 4y + ¢ = 0 touches the circle 2+ y’z + 2¢ + 4y

— 11 = 0 externally an:i: cuts the circle x2 +.'j2'»_6r + By + k = 0 orthogonally
then &k =

éaﬁaxﬁ+y2+&t—4y'+c=0@6’§_ .ﬁagox2+y2+2r+4y—ll=0
R eradegome S8, aofty Sy¥o x4y -ﬁ.:c+8y +k =098 vowS*doSons
pod L eIy k=

1 59 @) -59

@3 19 ) -19
Rough Work 7 A L

) \ \ -
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71. The point of contact of the circles 2 y2 + 2x + 2y + 1 =0 and
2yt 2+ 2 +1=0is
ﬁagwx2+y2+2:+2y+1=0,x2+y2~2x+2y+ 1=0e asnd &)
Doy
(1) (O, 1 2)y" (0, -1)

(3 (1,0 {4) (=1, 0)

72. If a chord of the parabola y2 = 4x passes through its focus and makes an angle
6 with the X-axis, then its length is
SoeSedho y2 = 4x SBol, o svg o ehiboae &, X-w508° 0 50
9% @ wrg FJEDH
(1) » 4 cos® 0 (2) 4 sin® 0
J 4 cosec” 0 (4) 4 sec’ 0

78. If the straight line y = mx + ¢ is parallel to the axis of the parabola y2’ = lx

o2
and intersects the parabola at i,c then the length of the latus rectum
is
SO¥ e y = mx + ¢, STSuchHo y2 = lx By oFd8 SSreddorr @odw,
(e
SoeSociedy’ (E,c) as:do apo&'i?a_ oy b vowd ol 233
W 2 @ 3
3) 4 4) 8
Rough Work
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74. The eccentricity of the ellipse x° + 49> + 2¢ + 16y + 13 = 0 is

5 ;
(1) o3 (_2) 5

1 o
® 5 @ 5

75. The angle between the asymptotes of the hyperbola = '33."-2 = Biis

sdsmSoabe 2° — I° = 3 Gwly sJosHHdse Mg §°mo

; n i n
(1) *r; 2) - 2

n "
(3) 3 (4-}/5

_ _ _ _ 1
76. The polar equation of the line perpendicular to the line sin 6 —cos 0 = — and
. 1 j: -
passing through the point (2"'-6_J is

1 . T .
$8¥de sin B — cos 0 = = 8 vowore soar Do) [2. '6) oo Stdrx @od

$6v8n (58 $D¥wo

J (1) sinB+c.os'B=J-3-r+1 (2) sin.ﬂ—cos-ﬂ:JE:1
_(8/3inﬂ+cus&=ﬁ;l (4) cos.e.—sinia:g

Rough Work
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T7. The ratio in which the line joining (2, -4, 3) and (-4, 5, —6) is divided by the
plane 3x + 2y + z — 4 =0 is
(2, 4, 3), (4, 5, —6) o5 %03 Tpsh 800 3x + 2y +2 —4 =0 pobod
P53
ay /21 2) 4:3
@3y -1:4 4) 2:3
78. If the angles made by a straight line with the coordinate axes are o, %— o, B
then B =
ma’/ﬂdﬁ'&m Dersrred® 9% oo o %va.ﬁ wowd P =
s
L 0 @ 3
7t
B3 3 (4) =
[ 2
K 79. A plane passes through (2, 3, —1) and is perpendicular to the line having direction
I ratios 3, -4, 7. The perpendicular distance from the origin to this plane is
| ef BHdvo Dok (2, 8, -1) agoe Ve, 65 AH&en 3, 4, T o ol
] $56¢ Tk ovoworr @ob. Srololhd Ho8 H PHEeH sow &rmEo
3 b
(1) N7 (2) Jia
6 )/ 13
3) ﬁ (4 ﬁ
80. The radius of the circle given by CEY v+ 22 -2y -4 -19=0=
t+ 2y +22 4+ 7, is
oyt e e m -y 42 -19=0=x+ + 2+ 7 &003 g >g>do
1 4 @8
3 2 4 1
. Rough Work
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81. Two photons of energy 2.5 ¢V and 3.5 eV fall on a metal surface of work function
15 eV. The ratio of the maximum velocities of the photoelectrons emitted from
the metal surface is :
2.5 6V S0 3.5 ¢V ¥4 Do Prerd 166V 50 sdhavoris &iSEeoy
830 S0630. 5 Ecoy Ho8 Twsd ToE Joge 03 dre Db
() 1:4 @ 2:1
(3 1:2 @ 1:42

g2.  Caleulate the wavelength of the b, line for z = 31 when a = 5 x 10" Hz" for
a characteristic X-ray spectrum.
2=3l,u=0H=x 107 Hz'? sond ot sbojic X-8¢s .ﬁg’a‘-ugﬁ"a k, Gy @l
l!daﬁ:n;::g@_ fdodol.
1 1834 (2) 1.33 nm
@ 133 x 0" m 4) 133 nm

88. 1200 MeV of energy is released in the fission of one nucleus of 2811, the number

of nuelei that must undergo fission to release an energy of 1000 J is :

v WU dosso SHE TolIHd IdhSeddy ¥8 200 MeV woud 1000 J
1 smdedawes ofy Jowwe IHPE SFCorsom?

(1) 3125 x 10" @ 625 x 107

(@) 125 » 10 (4) 3.125 = 10M

Rough Work
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In a p-n junction diode the thickness of depletion layer is 2 x 107% m and barrier
potential is (13 V. Tl:ne intensity of the eleetric field at the junction is :
(1), 0.6 x 107 Vin™ from n to P side
19'{ 06 = 1078 V! from P to n side
L5 x 10° V™' from n to P side
(4) 1.5 x 10° Vm™ from P to n side
LEp-n Gol S Bl 28 oo 2x 1078 m 0w w5685 T BRSE0.3V e
a8, wond Sod ;"!TE LS IB B8
(1) 06x10° Vm™ n 5ol P Ik
(2) ns::m*mrmlpman.ms.
@ 15x10°Vm™' n o8 P umﬁa
4) 1.5 x 10% Vm™! Pmanamm

The dimensional formula of E 1.lDH-:I (b — Permeability of free space and
H-magnetic field intensity) is -

2 HoH® @usy D8 dmEse (g — zwmy (B8 | $3Wlos Hesasdyos Fi&
858) _

(1) MLT 2 ML*T?

# MLT? (@) ML

A certain vector in the xy plane has an x companent of 4 m and & v component
of 10 m. It is then rotated in the xy plane so that its x-component is doubled.
Then its new y component is (approximately) -

(1) 20m @ 72m

{3) b0 m 4) 45 m

X Selud*d oy Say Glof)y x wo¥di 4 &, y wo¥ss 10 &5, 400 r wovse
dd oy woﬁ.ghm Xy Sofué® |gwliao INE oD 58 y soddn
(ema=he) :

(Y 20 & (2) 7.2 &

(3) 50 & (4) 45 &

Rough Work
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A police party is moving in a jeep at a constant speed v, They saw a thief at
a distanee x on a motorcycle which is at rest. The momeni the police saw the
thief, the thief started at constant acceleration . Which of the following relations
is true if the police is able to catch the thief ?

L¥ BHET v SHIASNE® SDoEy Thow x sroswE® Jhe LISTEY
deuts 26D oy L Fofid el bl Sehs Sowd S
o SEEtning” SORf ek, hibe & SCulin SWSTOSuwd Sab SosoeEt
98 2O ? —

(M v? < ax «2 o* < 2x

@  v* > 2o 4 v* =

A 1 N pendulum bob is held at an angle 0 from the vertical by a 2 N horizontal
force F as shown in the figure. The tension in the string supporting the pendulum
bob (in Newtons) is

pf 1N %8 o, 2 N Tewdfe F of 38e 58mosd wods oo
Denposnd® 0 Flndn ddkdey ($0dw6® Srbiew) eosulle. 6 esdy
866° fie Sipd (Mrpess®)

(1)  cos 0 (2)
3 B “) 1

Rough Work
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88. The maximum tension a rope can withstand is 60 kg wt. The ratio of maximum
‘acceleration with which two boys of masses 20 kg and 30 kg can elimb up the
rope at the same time is :

L8 e SwETSOAS KON S¥gs 60 kg wt. 20 kg S:0c5s 30 kg (SSgoe e
e BB et LIt o Do TRk, <0 6dd Sdmre LIl
72 @ 211
(3 4:3 4) 3:2

80. A ball is let fall from a height hy. It makes n collisions with the earth. After
‘n" eollisions it rebounds with a velocity ‘v’ and the ball rises to a height #,,
then coefficient of restitution is given by :
hy ady od of wol Sodddde JutedsS. e Gr&E" n whicerw
SuS8. N shErere Shard Jasn 9, 8 wad T8 S0¢8 Hioh w wol
hy o8B JABFS" (Jeepdgl sy |

1F2n i T
by _| 4
1y = [h“] (2) 9‘"[,‘"]
-1 _1 h
(3) LS RJI‘:: 4) & n\h,

91.  Acircular disc of radius ‘R'is removed from a bigger cireular disc of radius ‘2R’ such
that the circumferences of the dises touch. The centre of mass of the new dise isat a
distance ‘«R’ from the centre of the bigger disc, The value of 'u' is .

R segirdsa fie of Syeszd BYHD IR Fpross fe w8 38 L) Sod
i Sbouen orRdan Foficdor®. BE DE) Sodds mod 54 DY) Gugy
Edget Towan dedo ‘ol mans o’ T ;
1 1
(1 2 (2) 3
1 1
(3] 3 (4) G
Rough Work
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A uniform chain of length L is lying on the harizontal table. If the coefficient
of friction between the chain and the table top is ‘', what is the maximum length
of the chain that can hang over the edge of the table without disturbing the
rest of the chain on the table ?

Larag to v 2508 Fwd f8e S8roXs wod Ss. Awid Soas
O geASse Sy ﬁacjm oddn 'u' sand, Ded e WADY e
Y80 Sreghtoa. be s Wod FodSeds s H0s 2258 So08?

L uL

) (1 +p) @ (1+p
. L uL

Two uniform circular discs having the same mass and the same thickness but
different radii are made from different materials. The dise with the smaller
rotational inertia is :

(1) the one made from the more dense material

(21 the ane made from the less dense material

(@  the disc with the larger angular velocity

4y the dise with the larger torque

sl (Bogerd o Dedde fde Jodk 868 Syemy e A0y soous
JoNedsd =0 o8 spdilee J6 SES adE ErSfss e B
(1) o8y Fog He SrEsud® TobudNa

(2) &bpd Fo@ds fe aimgé*ui' Sahesse

@) aEps Ffdaw Jnse He B

(4)  OByS wogrmssn (eofy) de Of

Rough Work
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94. A thin hollow sphere of mass 'm’ is completely filled with a liquid of mass ‘m’.
When the sphere rolls with a veloeity ', kinetic energy of the system is (neglect

:. frction) :

B
9
e

(1)

| 3

G| e B e
3

| 'm' | S&perd fw ¥ feodd Fle B 'm Bayos fie Lﬁg},mg‘ b
Dosulse, FtFen 't Srsss® ST, w agﬁg foe 78 (SUnd S0ddcde

E 2011 D

D

(124 mn?

) = s

a

95. Assertion (A)

Reason (R) :

(1)  Both (A) and (R) are true and (R) is the correct explanation of (A)
(2)  Both (A) and (R) are true and (R) is not the correct explanation of (A)
{3) . (A) iz true but (R) is not troo
i4) (A is not true but (R) s true

MYy S (A)

fads (R) :

i (1)  (A) Sbcs (R) Dosr H0as8 (A) m (R) S0GS Sdom
(2)  (A) Sudots (RY Bode J0&SL (A) & (R) 566 Sd8s 5
@) (A) SBaEs, == (R) S0&&s0 =&
(4) (A ZechEs oo =0 (R) Socuss

An astronaul inside n magsive spaceship orbiting around the
earth will expericnce a finite but small gravitational force.
The centripotal force necessary to keep the spaceship in oriit
around the earth is provided by the gravitational force between
the eavth and the spaceship.

el e SOESeSSY EnES sosdy FEEC e Sgsoray
SbnE Supd fbewiia word) ®BErd JoSe
BosEy TE grisses FEREt HoSeh oFSERd ehlod
peedy, ErE mOcw so8d§ TF by fe LbeEoE
poo JSEEGEed.

Rough Work |
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96. A simple harmonic oscillator consists of a particle of mass ‘m’ and an ideal spring

i with spring constant *k". The particle oscillates with a time period “T". The spring "

is eut into two equal parts. If one part oscillates with the same particle. the time
period will be :

. LE SO Somnl Sofem Syt He k¥ feded: RO wobeorss

HGOhE w8 sl Byt SDAGKTE. 8 Foadh T SfersSEy womus®

Sorm Jidod. @ et Tod Sdrd prdduor dhoed L8 ovesw

i. ! od SasnE® Sfuore ;3'_.'-9_, anggﬁ oSy ¢
W
@ /2 @ 5

97. Two blocks of masses 1 kg and 2 kg are connected by a metal wire
going over a smooth pulley. The breaking stress of metal is % x 10° Nm™,
What should be the minimum radius of wire used if it should not break 7
g = 10 ms?)

1 kg Sdoin 2 kg (SSgotes Go Dotk Adpes w8 Fvay bnd® seswed,
8 MW Supdisior Do e oy DINEE (BBoosn
i—] x 10° Nm™? &x arnsose acas8xy B4 03 FgReSn Dod?
@ =10 ms™

7" 06 mm @ 1 mm

3 1.5 mm (4) 2 mm

1 Work
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If two soap bubbles of different radii are connected by a tube, then :

(1) Air flows from bigger bubble to the smaller bubble till sizes hecome
equal

(2) . Air flows from higger bubble to the smaller bubble till sizes are inter-

/ changed

(B}JJ Air flows from smaller bubble to bigger

(4)  There is no flow of air

Tod abdy @g&cﬁ;w feo Sok Smpy o8 mE8es ¥ ﬁ"egméi* 5885

|S&er ot
(2) & HBamoren eHITD aﬁ:gﬁﬁ'ﬁh 8 il ende Sod D)
R |Edarodsd
@) o Od) wdd Sod HE wmddi HSTroidd
(4) md |Sordrax aodd

A large open tank has two holes in the wall. One is a square hole of side ‘L’
at a depth " from the top and the other is a circular hole of radius R at a
depth 4y’ from the top. When the tank is completely filled with water, the quantities
of water flowing out per second from the two holes are the same. Then value
of R is :
of 800 oy d 8¢ A°d% Tow Jogred: FBoos. wiE Beiidy
S08 Y S &E° U rEd o S&dFred Jogdy, Toddd Beriisn dDodl
Yy’ §F %6 R ang&gm o Syemwt Sogsn. &E0 ars HAE" Dob3syd
Todh dogre of BESRET |Edbrod D& Hbirerer Sordsn. wond R
eSS

(1) E (2) 2xL
2 L
(3) L E (4) _Z“ﬂ"'
Rough Work

34 P




100.

E 2011 D

|D

A non-conducting body floats in a liquid at 20°C with % of its volume immersed

in the liquid. When liquid temperature is increased to 100°C, 7 of body's volume
i immersed in the liquid. Then the coefficient of real expansion of the liquid
ie (neglecting the expansion of container of the liquid) :

20°C o218 S8 ey Sad® wf dumm 80 S8, o0 BoStarnEE”

2
7 Sk SLRhI8, @8 offhEs 100°C & BeliRd e Sua. @0

SoFB0SrwSNE" 3 os smanga. Gose Sofp ds oS (msan,

4
(BSsn ad) 2@ Sy ogf'eh sondese )
(1 166 = 107 ¢! 2 156 x 107%¢!

@ 156 x 107 (4) 0156 = 10%c

101.

An insulated cylindrical vessel filled with an insulated piston of negligible weight
and negligible thicknesa at the mid point of the vessel. The cylinder contains
a gas at 0°C. When the gas is heated to 100°C, the piston moves through a
length of 5 em. Length of the cylindrical vessel in cm is :

ef adwedd Sndwd gl SAdesSl prids Hbak Strndosdn
MoSdnfio ad wedy¥ Ssaoisy e s Sy Bododd L] Bhoded S,
& Srddn 0°C S5 sompH 00 dfHo sakdgS 100°C B dadnopa
Sudessn 5§ pode DEH SO0LIE. :.r:n:a-u-d PE aD (moduwe?)

(1) 1365 @ 973
3) 386 (4) 646
Rough Work
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A reversible cngine converts one-sixth of the heat supplied into work. When the
temperatura of the sink is reduced by 62°C, the efficiency of the enmh&wdtmﬂed
The temperatures of the source and sink are :

afonds azswE® U6 Jos v o8y Sdud oSS ERM Seapnd.
No%k ﬁ&‘kﬁﬁﬁaﬁz"ﬂ ERoLSHE: dhoEin Soly 558 Ododhd, wIYEL
0ok /oS aa:erm Scadee :

(1y 99°C, 47°C (2) 80°C, 837°C

e

103,

During an adiabatic process, the pressure of & gas is proportional mhnﬁm
of its temperature. The value of C /C, for that gas is :
of BT'RY (FBaRSem, ef oo bade o=n SU% a.a:tw Fnd

nm&mbaw agb o seugin CJC, Jas
w’ (2)

(4)

calén enj-a
bo |t en| e

(3)

104,

Two slabs A and B mi' different materiala but of the same t,hmlmu mjn.uﬂﬂ
end 1o end to form a composite slab. The thermal conductivities orama are
'k, and ‘%, respectivaly. A steady temperature difference of 12°C is maintained

across the composite slab, If by = %—, the temperature d;fﬁmamw alab
Als: Mo
AT Scrorpd® Subedd ofF SHos3s e Tod &dne A SHdox B, v&
soahs, 6y wadeyr K S Fwsedd. A, B agsme HwTes
S k) Dbon hy u Soouy Sdgk fe¥se 12°C aﬁz'uir B
swfidabedsd, kb = %— woud A D30c I3 I He Dot

1y 4°C (2) 6°C

@ 8C ) 10°¢C

Rough Work
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105. The wavelengths of two sound notes in air are %m and %m. Each note
produces & beats per second separately with a third note of fixed frequency. The
velocity of sound in air in m/s is :
mDE® Bos S0 Suoees A m dosy jﬂ_ m SSofiSoerad SOR aomou

G hI Thp WSRIESTGR Sl i
B8 Hyoe, bu BTrEpSgo fo ef Sras Srdo8® BESN 9 SHpSee
Bymled 86 LR JHae (Limed®):
L
= P
(1} 360 “2) 320
(31 300 (4) 340
106, Two uniform stretehed strings A and B, made of steel, are vibrating under the

same tension. If the first overtone of A is equal to the second overtone of B and
if the radius of A is twice that of B, the ratio of the lengths of the strings is :
&3 Bupss” rribobwdd A Sbak Beid Tod 2508 ey 8® saradoneds

&t Tolimemon. A arpPeoin, B ool Dol Day. A Gt 36 eBizde

B Sugy, Sodd »8 Seovl BasSSure aod, = Tod e Brdge A0

1 2:8 (2 1:2

(4) 1:4

—
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The focal length of a lens of dispersive power 0.45 which should be placed in
contact with & convex lens of focal length B4 em and dispersive power 0.21 to
make the achromatic combination from the two lenses. in cm is ;

0,45 JFse Fdge fe ooy, B4 o dne ggesde ook 0.21 IFds
Sbge fe Hoeesd Fusos® bl afdye, s Jodk Swwes ub
©508 Sudrnorr SRHEETYeR, Swsdl acdsehy oedgosto Dwd
(he.fb.eb®) :

(1) 45 (2) 40

@ 180 l(’]/ =180

108.

Which of the following statements are ¢rue in the context of a Compound
Miecroscope ?

{A) BEach lens produces a virtual and inverted image

(B] The objective has a very short focal length

(C) The eyepiece is used as a simple magnifying glass

(D) The objective and eyepiece are convex and concave lenses respoctively
(1) (A}, (B) and (D) (2) (B) and (C)

(3) (A, (C) and (D) (4) (B) and (D}

Sodkel, SrEEHD BoSopd S B dsowes: 83 ‘-nﬁn_-gfasu’?
(A) eB°yfy So8o, SofomMBs ey @8DoTrdy S eb

(B) &3 #4sdl o8 wgy °Hgodde Boenod

(C) of fowdy of S6¢ sdiSc sOhed rrwm FAS

D) S&, sisesw Joso Soired, Haemd S

fl"." (A), (B) Sbatu (ID (2} (B) &be (C)

@ (&), () &8s (D) (4) (B) S0k (D)
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109. A ray of light refracts from medium 1 into a thin layer of medium 2, crosses
the layer and is incident at the critical angle on the interface between the medium
2 and 3 as shown in the figure. If the angle of incidence of ray is 8, the value
of @ is :

a8 Tro8 S0mo Sridfo 1 shoo oSrddo Eﬁa}ﬁ_& Sessh Srestng Sdgaso
Jo8% &ogd oelR ord fedo 2 Hdak oied¥o 3 v S&Ep fv wodd
Fosop o8l Emo S5 S¥fc Dofh&od wod dmo SES Fwo O

sond, O D :
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In the Young's double slit experiment, the resultant intensity at a point on the
screen 18 76% of the mazimum intensity of the bmght fringe. Then the phase
difference between the two interfering ravs ai that peint is :

ahell soe SBE S&efed”, 802 wf Do S& >oB QS mgbson
58 Eafy H0H SFSET T% 48 eond SB00aSs sSpEs T

woll Simdve My deddss =@ Boskd a6 ¢

¢
n f =
(1) A (21 o
n n
{3) 3 (4) 2
111, If & bar magnot of pole strength m and magnetic moment M is cut equally 5
times parallel to its axis and again 3 times perpendicular to its axis, then the
pole strength and magnetic moment of each piece are respectively
(Gedidne m, sokm.ol |grESs M o SoodbBpossly of egol
Saroddsner B Sardord, el couer § F6 SSxders §OIHE,
SUnd LTSy souP o8y Sng) @) o8 IEE, sdETged prasdue
Deoden SCEo :
¥ : L
[ e M m M
U @ T3
m M m M
Rough Work
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Some physical quantities are given in the List | and the related units are given
in the List 1. Match the correct pairs in the lists -

List 1 List 11
) Magnetic field intonsity e} A-m
b} Magnetic flux ) Wb m?
(e} Magnetic pole strength (g) Wh
ld)  Magnelic induction ) Am™
{5 Am®

%0 g8 ovilisd toBe I &5, 88 Sonudodd (Bdmress
whee I & slot eleud™ B@&S sobus ass55508

aDa= 1 =Loe
@ sdpos g Gas fed  A-m
() ewmdpos sl ' Whm?
(e]  eimo8 SadEdno gl Wh
(d) wadmod [Row () Am™
i Am®

The correct match is -

(58 B0&s w8 ,

() fm)e), B0, tel-g, te)=i) (BF fa¥-th), (hi{g), (e)e), (-(N 1
@1 Gk, Bi-le), (), (- ) L, thi<g). ede), (di-h)

113,

A fully charged capacitor has a capacitance 'C It is discharged through a smal)
coil of resistance wire, embedded in a block of specific heat 's* and mass ‘m’ under
thermally isolated conditions. If the temperature of the block is. raised by AT,
the potential difference V across the capacitor initially is

Sogrdorr udtso ShE 3H0LE aul), IHNRE '€ S0 GEleE Abhsudt
ﬂﬂﬁ:;;u ‘s |[Bagoed  'm’ tie wl ﬁi‘i&;ﬂ" BraRs DE%GSo Ho =0 'ﬁﬂﬁgﬁ
Ty aySo ILERE Ay, o€HE AT BEAE, 3> heE TS Sy E B
aiy TRLwd do, V aws

2 ms AT ]“ [z ms AT ]“3
(1) [ G (2) C

2 ms AT
() ( mé ] 4l 2 me ATO
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114, Two identical condensers M and N are connected in series with a battery. The

space between the plates of M is completely filled with a dielectric medium of
d

dielectric constant 8 and a copper plate of thickness 5 is introduced batween
the plates of N. (d is the distance between the plates). Then potential differences
across M and N are, respectively, in the ratio :
Bad B0 Heres Iarbele M taw N ok od Hwed® Fd Sogedo Shor&.
M so@i 6 Sofe Sdy @dedy h-1:1 Eg.u'-'_ﬁarda re G%E rige® apboe
modesth. N ﬁ'aﬁeﬁlaﬁ' Hote X6 % sHofc fe oh Josh wcRod.
(d eR6 fe¥e &gy Srso) wond, M,Ne E'de &g i‘l"lagtﬁtﬁ dave
R, S
M./ 1:4 (2) 4:1
@ a3:8 4 1:6

115, The electric current { in the circuit shown is :
ol Srbhs Seawed” DogEyardto § Do :
(1) - GA 2) 2A
@ 3A 4) 4A

Rough Work
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116. In the circuit shown below, the ammeter reading is zero. Then the value of the
resistance R iz : J
Bod Srebid Sedsed® edpef Blom Boy sawd D6%e R Ded :

1| 12V 2V

| | 1| —F

-’ 500 Q R

i

|

: L 500 @ 100 o

i (3) 200 Q (& 400 @

1

| 117. The thermo e.m.f of a hypothetical thermocouple varies with the temperature 1
0 of hot junction as E = af + b0° in volts, where the ratio a/b is 700°C. If the n

' cold junction is kept at 0°C, then the neutral temperature is :

| @  700°C

- (2)  1400°C

| (3) 390°C

l (4) no neutral temperature i8 possible for this thermocouple

! p¥ seydns adduio Sufy ad Jdgopes beo, d8 Sof adl(iE

\ 06 E=a0+b0° (S'eged® ) Sntsod. s5d A58 alb T00°C. 580 S0l
a2 E% 0°C 88 wold, duf IS

. (1)  700°C
(2) 1400°C

g (3) 390°C

(4) & oXahmol soF GEI;LHE' aodao e W

Rough Work
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118. Match the following and find the correct pairs :
List [ List 1T
(a)  Fleming's left hand rule (¢) Direction of induced current
()  Right hand thumb rule (A Magnitude and direction of magnetic
induetion
(e} Biot-Bavarl law (g) Direetion of force due to magnetic
induction
()  Fleming's right hand rule (A} Direction of magnetic lines due to current
e 802 wrlerod” SO6@MS sowod GHRfoded ;
B 1 e=lage 11
(@) Hoh JEXTD JvoFI (e) (288 Qmgé (daes= 6F
(b %a38 FfPegdo duoldd () edbie.ed Gde S0&co Soah 87
© eard-FSE Lokso (@) w08 FEedse O7 wedd
@) ol KAIS Juodd (h) ehgd Eedrosy ¥ edhio8 Jn |
&%
(1) (ax@), (b)), (edf), (di—th)  (2)  ladig), bi-{h), le)-f), (d)-(e)
(3) (), (B=h), (e)-(g). (d-e)  (4) (akth), (b)g), (e)-le), ()]
Rough Work
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119. A constant voltage of 25 V is applied to a series LR circuit at ¢ = (), by closing

. a switch. What is the potential difference across the resistor and the inductor

at time t = 0 7

L-R @8 Sooted8 t =0 55 258 Srbddiee ogoe 26V RE 52e0

wHd88e Ihovds. t =0 oo S5 D e FPSe &gy Hbok [Bo¥o
1 E°de iy B?""E?.E'ﬁaﬁ g3 20808 Sowscd?
(1) oWV, 25V 3 1BV, 128 %

@ 10V, 15V M) 2BYV.OV

120. The sensitivity of a galvanometer is 60 divisions/Amp. When a shunt is used,

g its sensitivity becomes 10 divisions/Amp. If the galvanometer is of resistunce

20 Q, the value of shunt used is :

o8 rogeDel Guiy Y mahps 60 Sorrrarschanl, o8 Soff DE@od
i FAEHE, o=d Seg rSeps 10 Sproranechasd sg@od. e aet NE*o
20 0 o wond, aHGeNods Zod DEFSc e :

1 40 aﬂ/sn

(3 200Q 4 2Q

HRough Work
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CHEMISTRY

121, A metal nitride contains 28% nitrogen by weight, The molecnlar formula of metal

nitride is MaN;. What is the atomic weight of metal ?

of &2 JRAEAT provdyzon 8% BIERE Yo v SRS s
MyN,. 6%s= svarmves prodos?

(72 (Z) 64 @) 100 (ﬁ/ﬂi

Which one of the following statements is not correct ?

[}J’.I- The fraction of total number of molecules of & gas having most probable
velotity inereases with an increase in temperature of the gas

(2) The voncentration of an ideal gas at 100 K and 0.0821 atm. of pressure
is 1.0 % 1072 mol. 1it™" (R = 0.0821 lit. abm, mol K™

(8)  If the rms velocity of ap ideal gas at T(K) is ‘C" em. I'_d'. its rms velocity
at 4T(K) is 2C cm.s™} '

(4)  The average kinetic energy of gas molecules is proportional to their absolute
temperature |

808 Sdsmued® 28 fosNe =

1) Kox Nogrdpae ddc LAY Axdo oo smge mro. alPNE
oA el s

(@) 100 K b 0.082] sery, LaSn SE =f wie ook mES
10 x 1072 3=.67" (R = 00821 &. wery S KD

3 TEK S 6&05) oo rms Ak 'C ok ) wond 4ATK) :Eﬁl
N i 350 20 Rod BT

(4 ool smde dKes fBs 05 8 JT0 &R0 HES% B Sl ges®
ol

Rough Work
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In acidic medium, 100 ml of 0,01 M KMnO, solution oxidizes 100 ml of H,0,

solution. The volume of 0.01 M EMnO, required to oxidize the same volume
of HyO, in alkaline medium in ml is -

soirdgod® 100 &:.8.¢ 0,01 M EMnO, mrafess 100 .80 HyO, wede-i
shitody o, pd credEand® ol Hdsisrasuie HyO, & el stads

dobush sSobs 001 M KMnO, &sstdresy 2.56% Sod?
f__
o B ) %

(3 2o (4) %ﬂ

A solution of 10 g of a non-volatile binary electrolyte (mol. wt. = 100) in 500 g
of water freezes at —0.74°C. What is the degree of ionisation ?

(ky of water = 1.85 K molality ™)

10 (= umﬁ;ﬂb B Moy Dpd 32_:&3 iﬁmgaim (smagrdas = 100) &%
500 . R8S° F0hely |Tdmds 0.74C 5§ LOGE s Sed Lmed
=258 2c8?

(B€ ky= 185 K Seemid™) _
(1)  50% (;n’/ 6%

(3)  100% ) 0%

HRough Work
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125. For the electrochemical cell M|M*|| X7 |X, ESM*|M) = 0.44 V and
E4X|X) = 0.33 V. Which one of the following is true for this data ?
(1) M+ X - M"+ X is a spontaneous reaction
(2) M +X — M+ X is a spontaneous reaction
@) By =071V
W Eeeii = 077 V
MIM X' |X o 2058 oPro0d Hessus% EUM (M) = 0.44 V St
EXX|X) = 033 V. 60 sorotsvosk $08 -46° 88 S0umm?
(1) M+X M +X o '@tﬁ:'ﬁ&ﬁaﬂ Sdg
(2) M +X M+ Xwus sandins s
3 B, =071V
(4) Ei"ﬂ.ﬂﬂ =097V
126. In electrochemical corrosion, the metal undergoing eorrosion :
{1} Acts as anode (2) Aects as eathode
(3)  Undergoes reduction (4) Ligquefies
Deogh HchY EEgaios®, Sy
(1) a8%8r S3daes 2) =58 sDIaus
(3) Faudtmds s @) | Shodoss
Rough Work




(1)
(3)

s ?

D]

2.50
T7.07
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127. If the length of the unit cell is 5 A, the smallest distanee in A between the two
noighbouring metal atoms in a face eentred cubic lattice is :
oF of Aof8 Hierobod® dindd BE 8y 5 A sond, & oKs’
s% 563 od ok &' IScmdu HEy Go 5IL Snto A ot

2 .00
@’ 3.535

Match the following :

List [ List 11
(A)  Arrhenius equation () Free energy change
(B} Slowest step in a reaction (i) conc™ time ™!
iil mechanism
(C) Rate constant of a II order (i) eonc'™ time™!
| reaction
(D) The possibility of a reaction () Rate determining step
| depends on () & =A.cERT
L 808 8D eESTHSH 1 .
E eDe= 1 e e I I
(A) =louahl Zlugtme () By ¥EET srog
(B) =8 Sogloeded® @ g5 oo
¥od Twofie wod
(C) Dods Farod wdg (i) mgs' oo
D :gwna'a
(D) &S0y wamh Faps 603 (iv) B Do w0
SN W k=A, e PRt
The carreef answer is :
| So0ond deovgeSa)
I B (A) (B) (C) (D)
(1) () (i} (i) (iv)
t @ . w (i) (i) (5}
[ 3y W i) (i) Q)
(4) (i) (i) (i} ()

[ & Hough Work




120. At T(K), the partial pressures of SO,, 0, and S04 are 0.662, 0.100 and 0.331
atm, respectively for the reaction 280, + 0 —— 2 80, at equilibrium. What

g ] ig)
i the partial pressure in atm. of O, when the equilibrium partial pressures of

50, and 80, are equal at the same temperature ?

280, + 0y = 280, SSeH86° 50y, 0, H8cks 805 o 288 Lare SHIr
(&) (&) (&)

e ———— — St

0.662, 0.100 580 0.331 wevy, SO, 580t 80y o Hibes DO 85 Lasswe

HarddhandHit, 0, 88 Lasdn ew6” Jos?
(1 04 (2) 08

3y 025 (4) 25

130, The order of pH of 0:200 M solutions of NH,NOg, NaNOy and NayCOj is :
0.200 M NH,NO;, NaNO; &0asn Na,COq (@eSwe pH Ssigats ;
(1) NH,NO, < Na,CO, < NaNOg
(2) NHNO; < NaNOy < NayCOy
@ Nay,COy < NaNO, < NH,NO,

(4) NaNO, < NH,NO; < Na,CO,4

Rough Work
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181. Which one of the following pairs represents the intensive properties ?

(1) cific heat and temperature
P /$pe |
o Lgr/ Entropy and density

(3)  Enthalpy and mole fraction

(4} Heat and temperature
| 8ob dE° o ad S Soged Hrdofh?

(1) e wbon oS

' (21  So6th Sown FosE

| 3 Dogedy Hban Sed geio

(4) esdn obo wadds
= &

182. According to Langmuir adsorption isotherm, the amount of gas adsorbed hy unit
surface area is ;
{a, b, k and n are constants; P = pressure of gas)
orofieh el Bams wlffindnd®, dedd afbde Iewzdua s Ss0
Hos Jraly SOSromdw !

{a, b, k S:0cin n = ?gu.-oavm. P = oot Lag58n)

1+ bP
I rz( -

aP

aP
(3)  ppin @ TP

Rough Work
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183. Calcium carbide is hydrolyzed using heavy water. What are the products

formed ?
A
sdabho wE8® grieccs® zoliis mlowd. 588 Lﬂﬁﬁwg;zm o

L
(1) Ca(OH),, CgDy, (2)  CalOD),, CyDy at
u/ ¥
(3)  Ca(OD),, CD, Ca(OH), €D, [

184. The reactivity of Ca, Sr, Mg and Ba with water follow the order :
H88° Ca, Sr, Mg S0 Ba ¢ Sorgesd srdos g 267
(1) 8r>Ba>Mg> Ca (@) Ba>Sr>Ca>Mg

(3) Ca> Mg > Ba > Sr E«Y/Srbﬂamﬁgﬁﬁu

135. Electronegativity of group 13 elements follow the order :
e 13 drewe pue Diperdi¥E Fdod |[Faids *e7
(1) B>Ga>Al>Tl>1In
(2) B>Tl>Ca>Al>In
3) B>Tl>1Inz>Gas>Al

{41/ B>A&Al>Tl>In=> Ga

Rough Work
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What is the empirical formula of sheet silicates ?

Sef H0ide shg-df ab:ﬁam ab?

W (i, 057" @) (S0 L
@) (S0, (4) (Si,0.)0"

137.

The gases evolved in the decomposition of lead nitrate are :

88 pmdn dc@rto oolh G TabpHes o’ ~)
L) sk

(1) N,0y NO @) NO,, 0, v

@  NyOy Oy @) N0, 0y

138,

Which of the following statements are correct ?

(1) Monoclinic sulphur contains Sg molecules.

(II) Sulphur forms SFg, SF,, SF, and S,F,.

(IT1) Peroxo group is present in H,S,04,

Bod JStmed® 2Y SOGREI?

I Br-S°806 HenBe® 8y waudy) esodran

(I)  $end SFg, SF,, SF, ok S,Fy o S56E0s
(D H,8,0, &° Beeb'y Ssbrddnigyd

(1 11, III 20 1L I

@ LI @) 1 I, I

Rough Work
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139. Bond energy of F,, Cl, and Bry follow the order :
F, Cl, &8cs Bry 06° wol ¥8 Pdoh S&ss 287
(' F-F>Cl-Cl=>Br- Br
@2 Cl-C>Br-Br>F=F
(3 fBr—Br}GI-—Ul:-F—F
i
@ CO-C>F- F»Br-Br
140. A mixture of He, Ne, Kr and Xe is cooled. Which one of them condenses
first ?
He, Ne, Kr sioasn Xe o dojfdrdy Sl FA6* 28 Iusan SRRk ob?
(17 Xe (2) Ne
3 K 4y He
141. The solution of X having excess of caustic potash is used to detect ammonia.
Which of the following is X ?
odg =8 Bl e X oS, B Do Hdetheh aIIrEHTE.
\Bod 86" X aa ?
(1) KylHgl,) @ [ColNH,lgICly
(3)  Ks[Fe(NCS)g) (4)  [ColNH,):80,|Br
Rough Work
54 P
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Which of the following metallurgical processes does not involve heating ?

(1) Smelting (2) Calcination
(4)  Roasting " Teaching

fob &2 DEdn E4&ed” 28 el Flek o
1 (Bede 2) glgroass

@)  goNe 4] Tgewide

»

Which one of the following is not a green-house gas ?
g 800 =dé® &8 BE FTF o a7
1 co, 9 N0

3y Oy 4] N,
144. The reagent used to detect phosphorous in an organic compound is :
IS BrddsdtD PEPTE MioRed S sodEw.
(1) FeSO, (2}  AgNO,
(3 (NH,),MoO, {43~ BaCl,
145. Which one of the following alkenes gives only ethanal on ozonolysis ?
(1)  Propene A2y ”ﬂ:;ﬁ’ut!-':-ne
(3)  1-Butene (4) 2-Pentene
B8 wbySod® LE¥=OLE oue D8 Iseo sPedd SmEd amed?
| (1 @bs 'Wgasﬁ
|
' 3 lsaegdS @) 22edf
Rough Work
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146, Which one of the following does not give precipitate with ammeonical cuprous
chloride ?
o8 a6 96 samisd Kl 5088 eJissn AGowe?
(1) HyC-CHy-C=CH (2) H;C-C=CH
(3) HC=CH idp"ﬁau—Cw—CHE
147. The number of sterecisomers possible for HBMHLOHI—CH[-DHJ'—GHE- is :
HC-CHOH)-CH(OH)-CHy &% @oddmh [Bdat ddgege Rowg:
(1 {m”f-lﬂ
3 3 4) 4
148, CH.-OH _PCls , 5 AgNO; g identify A and B :
C,H.-~0OH _PCl; | A,ﬂ.@a_; B. A subaix B O fBosdu:
(1)  CaHg—Cl, CH—0-C,H;
(2) CgHg, CEHE-D-GQI-'I;
(3 _CZHH.—CL C,H~ONO
@ Cyily, CoHNO,
Rough Work
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149, Assertion (A) : Ethanol beils at lower temperature than ethane.
Reason (R) : The molecular weight of ethanol is higher than that of
ethane,
The correci answer is :
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(21  Both (A) and (R) are true but (R) is not the correct explanation of (A)
(3) (A) is true but (R) is not true
(4)  (A) is not true but (R) is true
DS (A) : =655 HPS soh SEpS aTEE S8 HamEod
o Enas (B s5%¢ ompebdn SBE S5 5SS
B HEmEesSe:
(1) (A) b (R) o Dsso (A) 5 (R) S0&ks A50s
@) (A Sdcs (R) o dade =0 (A) & (R) seaus JS0m o=
3 (A dese =0 (R) Jasu T
4) (A Deds =5 == (R) Qes»

L —

150. Which compound is formed when a mixture of calcium acetate and calcium formate
is heated 7
wdabe b BE Hba whabo FTyfe Dy¥Ssu dadanrr S SRvdan

287
A i
) HyC-C-CH, (2) HyC-C-0-C-CHy
(3 HCHO (4) H4C-CHO
Ruu:h. Wnrﬁ 3 e Mg € "o
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151, Identify X in the following : s
S (Bab oeRE® X & mfosdus 8
(i) NH s,
HECCH);H—HI,—}E-A; X 2
&
, \
(3) (HyCCORO (4) H,CCONH,

E 2011 D

162. Carbylamine test is used to detect which one of the following ?
sa 806 86" VD a-g_s;,ﬁ S sby oo &g@nsﬂ
(1) CgHgCHO (2) CgHzCOH

@)  CoHNH, 4) CgH,OH

153. Proteins are :

@f Polgsaocharides (@) Polynucleotides

(3)  Polypeptides (4) Triglycerides

Brddes :

(1) rOssodw @) Fosegiarnde

@ Fowzse 4) BOEREw
Rough Work
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Scurvy is caused by the deficiency of which vitamin ?

D Dedd Stusy by swmek Towsw?

-

P

1 c @ B,

3 D 4) B,

155. Which one of the following is a food preservative ?

% Jod ~RET eI Sord Uege S0GEed oE Socdse 28?
- @

CO,Na OH )
CO,C,H,
@ @)

OH
OCOCH,

COH
(3) (4

COCH,

Rough Work
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156. The number of radial nodes present in the radial probability distribution curves
for the orbital wave function with quantum numbers # =4, [ =0 and m =0
is :
n=410=0,m=0 oo fomges He wherd Soon |Hdbado LT

Sogrdger S86m S\ip d8csd S*Geu Sopg H0S?

(1) 4
2 3
@ 2
4 1

157. If the unecertainty in velocities _nf two particles A and B with mass
1.0 x 102 kg and 1.0 x 107! kg respectively is the same, the ratio of uncertainty
in the positions of A and B is :

1.0 x 10°27 kg ss00f 1.0 x 107 kg (Sgraes SEEme (o A S0 B seve

Insed® whSsisn Barsdmad; A S0k B o St sifEege :

D50, Sod? b 5 |

(1 1000 : 1 N T O -

-~ 1S

@ 10,000 : 1 '
@ 1:1000

(4) 1 :10,000

Rough Work
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158. -
1
i
!
Cl Cl i Cl |
]
i
: : :
i I ]
o
: i |
B DA C A DB

With reference to the diagram given, the van der Waals radius is equal to :
$E dwad Suo (o, Fosl oy FpSge B0 FEE° Ba8 saregan?
(1 A-A (2] B-A
@ B-D 4) A-C

159. In which one of the following, the bond angle is the lowest ?
Bob o86° wSyey wodfiman Hed 247
‘.(T/ ' B ]
( H, O (2) NH,
(3) F,0 (4) BCly

160, In the Born-Haber cycle of the given reaction
Nais) + %Glztgj —» NaClis)
the number of endothermic and exothermic stages respectively are
Nal(z3) + %Clgfa'] — NaCl(g)
Soy @nty weh) - treb Seabed® adEsey St sHamdy S¥0 Somg
SR -
@ 23 @3, 1 @ 3,2 @) 2,2

Rough Work

61 P




	2011maths
	2011physics
	2011chemistry



