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D Booklet Code E 2011 D
Time : 3 Hours Marks : 160
Instructions :
1. Each question carries one mark. -
(58 SHE e¥ oy Fodk. '
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,
Grbd sl 18 ENE SIS Sdreddnd 8RFTY old @edod ©o8
1,2,384 4 3% 53 OMR S&reed S Es0E® (SH% Sosofod Sogghie
28 HB 2nde® Sorr Jotso.
MATHEMATICS
oyl Jlex -2
1. lim =
x-+8 x-8
3 7 1 1
I — -— —_—
i1 2 (2 i (3) 21 (4)
2. If [x] denotes the greatest integer not exceeding x and if the function f defined
by
a + 2eos x (x < 0)
flx) = . o
tan (xz=0
[x + 4] :
is continuous at ¥ = (), then the ordered pair (a, b) =
x 8 odd (@888 Iroowdy Ikl & Heddm,
___u+2;:-ns:c (x<0) .
flx)= " -
tan (x=0 !
[x + 4] )
™ R 0E (@Edome fr=058 3G Hand sy |FH oo (a,b)=
1) 2,10 @ 2 -1 @) (-1, +3) (4) (-2,-43)
Rough Work

»r



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

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

).
| dx x=0
/1
1 o0 (2) 2
@ 1 4 2 2,
&
Ny .
2-7 dy \ @ 7
4. If cos” [: +y’] = k (a constant), then =7 ) £ : 4
m-l =k (&5 dOS0 sold S ﬂ' : <
I +y - s !’3’ 83’ dx &
x
(1) % (2) ;/,
|
J-"
3) P2 | {41/-'5-

5. Ifﬂx)- |x| + |sin x| for 35('% 5] then its left hand derivative at x = 0

is

AR
xELTE*E). fx) = |x| + |sin x| wond x = 0 SE >l D wISFowmo

@ 0 (2 =1
@ -2 4 -3
Rough Work
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1
If-= gi" and z=log,x, then E‘ﬂ-%
log, x
= ; =log, x wond wuypd d—z,i %
(1) e @ 2~ )
@ oz @ -7 N

If 1° = « radians then the approximate value of cos (608 gﬁf%‘
I = a 38ansh wond cos (60° 1) serenoy Sevs () -

.t =k
1 o3 "
(1) §+—l2_0 ol
1 o
O 120

If the distance s travelled b}: a particle in time ¢ is given by s = o~ 8 +5,
then its acceleration is
el mm@té&&:ﬁﬁoﬁ*‘?ﬁﬂvﬁwns N s=t-2+50 wvh oD

536&90

(1) (2 1

@ 2 \ 'q‘J “@ 3

The len f the subtangent at any point (x;, y,) on the curve y = 5% is
Sigo, yi= ﬁ* Dotssp (xy, ¥y) S8 @8 &¢) grwodsy Dou

(1 B2 @) y,.59

3 log.5 (4) ﬁ

Emlgh Work
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10.  w=u(x, y)=sin (y + ax) - (y + ax)® =
® =d* u,, (2w, =du,
@ uy=-a’.u, @ uy, =-du,
a+x I’a—x =
11. I[\/a x \ja+dex_
;": : -
(3 (3
(1y sin (a e (2) Z2asin =
1% o cos M)
(3) 2cos [a)+c (4) 2acos (wﬂ’

sin® x — cos® x
dyim A . o
12. If‘[1 5 sin’x cos’ x A sin 2x + B, then A =

J' sin® x — cos® x N _, T AP
1-2sin®x cos®x sn@ B sand A =

1
631 R 2 -1
1
@ 3 4 1
1+cosdx o
1B, |t
1 1
(1) —7°0® 4%+ ¢ (2) Feee 4x + ¢
(3) laiﬂ 4x + ¢ :/1 cos 4x + ¢
5 (4) B x
Rough Work
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14. The area (in square units) of the region bounded by the curves x = 32 and
x= 3 - 2y2 is
Sigren & = Yox= 3-2° st Sou8 ($BYY Jroge (S605%H wried?)
- 3 | -
(H" 3 (2) 2
3) 3 (4) 4 i i
nid . _ W 4% )
15 IfI, = [ tan"0d0 forn =1, 2, 3, ..... then I, , + Ty TR 3 g . Bans o
0 = O X
i J B
/4 A &
I,= [ tan"6de (=128 ... W
. - : o
(1 0 @ _ [act D 3
(3) 1 T A 2%
n. A
5 , 3
16. Let fl0) =1, A0.5) = I,.'ﬂ-IJ 55’ p and f12) = 5. Using Simpsoen’s rule, “-‘ |‘|
A\ x I
2 -‘ 9@ ot I'
J' flx)dx = i 3 .
i 2 e Al
. YA
o) = 1, fo0. 5)5 : 4=r fib =2, f15) = —, f2) =5 ©58%8. Losy§ mn._mg:& <,
@ S&eh | _(xidx = A
% 0 || ] -\
L =}
O, s 7 — =
(1) f% @ & -. -4
14 el L~
@ 3 @ 5

. Work
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17.  The solution of the differential equation ay = % i ;p,(;:; is
: dy _y . ¢lyk)
sﬁsmf_ S¥eao ax " x ol vy & &6
_:i = '—y-. =
(1)/ x "’(x) k (2) tp(x] kx
@ ¥ m(EJ =k (4) ¢(§J = hy
: : . = 4 _?‘92+sinx dy
18. Ify = y(x) is the solution of the differential equation a1 Jan Teosx= 0
. n
with ¥(0) = 1, then J’(-z-J =
= ¥(x) ©36 wsFes $HEE "lMﬂ+cm§x—0 0)=13% &
Y= : Y JE0 ,}""1 dx - ,Jv'{ )— & ('51
wons }'(g‘J =
1 2
(1) 3 (2) 3
’f':
{ 4
@ 1 @ =
R_.ough Work
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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 Ili,,_d&riégr__g-l.ﬁfﬁdenotes the greatest

integer not exceeding y, then {fix) : | a_@l =4
: P

fIR>RQY S8xeRSfx) = _. =D 7« g0&6% y 8 Do ©E38y

Srorewdy vl 8° S0 o flo) = x| < 71) =
= 2

W (14, 13, v 0 vy 100 1Y

h
(2) {14, =13, e O, ..o, 14, 15)

@ QM ... 0, .ovus 140 36) '

@ {-15, ~14, .o, 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 =

¥ Sofé® n BodY, n Sl mosen B0 AS, TN Sorr, SHSmrE, BbE
FEY Bold® B6A GoSHor WK EESD Sod Db wohSsse Sedm.

#8 286" of Fod wod, of F6D woBl woder & sE&e Somg 14,400

©ons N =
(1) . 6 (2) 5
& 4 4) 3

238. The number of five digit numbers divisible by 5 that can be formed using the
numbers 0, 1, 2, 3, 4, 5 without repetition is

0,14 3.—_4_: b ®o8od PSS Sostioa SB@B=Nol 5 8 hoSud n&oie

Lomgs Sowg
(1% 240 (20 216
(3) 120 4) 96

Rough Work




@ op, 4) '6p,

F' = Ve Glg, 506 Aher M ety valos: of-n 8

b= e AL SR "Cy wond n @ns) 8 D ’
M 5 m}g
3 7 @ 8
= O
If the coefficients of rth and (r + 1)th terms in the expansion of (3 + 72)*° are
equal, then r = & 3

B+ % Sogy d56wE* r 8 O+

r =

| SEre Homrer SSmEsHond,

1 14 @
@ 18 @)
2 rx+1 A S B C [ ) o 1 'Wf{_f;'__“.
-DE-2x-3 @@=l 2-2 x-3 Al S
=> A+ C= - p (1 1\(‘\' ¥ 1’ | ['e })
1 Ak A -1
M 4 @B T () ke
@ 6 gl B T g Y
4 F e .r’. g
— _ = 2
L 2’1- \ .\' ? I_“ -:I.I
El(ﬁlﬁl— n B\ el A
@ @ 3 : Lo
@) e @ 2 e
..iRﬂug'h Work A ‘
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29. Ifa >0 and 6% — 4gc = 0, then the curve y = ax® + bx +c
(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, 5% - dac = 0 wond 5L§oy=ax2+bx+c
(1) YoFEd) ®08iEob
(2)  ropd SESE, o) AHSS soctued
(3) 8 oo x-ofc INSS aodwod
{4) X-og Ry SRS, ) SNSS ,;#-:i&"
30. Iftan A and tan B are the roots ofﬂgqu& atic equation x> — px + g =0,
then sin® (A + B) =
tan A, tan B es aigﬁséaa’dmu.-f-x-ﬁi'— pr4 g =0 2% &Fer?_i? sin® (A + B) =
2 2
P ' P
(1} p2 & q-? (2{ {'p:+ q)2
P P
1- —t
(3) G qJQ'- (4) pE +(1 - q)ﬂ
31. ~The value of '’ for which the equations +* + ax + 1 = 0 and #* + ax® + 1 =0
have @ common root is
Sk x° +ax+ 1= 0, <*+ax’+1=0 e ol Sl Sreo aod,
‘a" e /
@ =2 @ -1
@) 1 (4) 2
Rough Work
10P
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o |
) x°-38x+4
82. If x is real, then the value of 2+ 3z + 4 lies in the interval =

2

x°=3x+4

X ;N dahd 5
B58 x* +3x+ 4

1 1 1 T
o 53 @ [} @ [be @ |31

Gndy. dewd @od woddo |:

cos o sin o 0
33. Ay, p) = |-sina cos |
0 0 ,
(1) Al B)
(3)  Alw, —p)

84. If A is a matrix such that

then A = p
A o SOTE-E
[?
3 |
eﬁﬁ?aa&nﬁo‘b;ﬁ,ﬂﬁ ; _ :.
(1 W\ 1Y et
¢ ke S1 o O
P alo @ @ Al ot
(1 o] [EJ o le
N 4) | s
-1 1 _3 M/}
Rough W, = —
T EUSERLY + Y16 w6 .L9'+gp+u—)_ % EH'L-U
6\%"}"? 4§ 5 \,‘lg Yk -+ 24y m-ﬂru—gﬁtu ‘j:-'-l »
. b s ]2y ) =
Y +5 ;5'3 e i ,jtqa_j—t-u_[ Y

Q
5 340 i u&C 20
(2 e F-u‘f“jqf_j.‘,t ..al--?: =0 v-j:'% gy +q+8Y=i 'jruu '-]—Lq]-l'(‘*j'"ﬂ
) o f"ﬁ_ ' ‘4:;? q -\;“ﬁ-ﬂg_‘j'-"l[ Y- H‘j_hkj-‘q;




1 0 1
35. A=10 1 1 552-214*: N
0 1 0 {0 3
F ; i , "
5 \}_
m Al @ -aAt \ o' .
3) I (4) -I

24 25 26

36. 25 26 27

26 27 27 “

]

2
® o @) 21 |
@ 1 @ 2

i - .
87. Letz=0¢-2iae R Then |i+z[-|i-2f=

i - %
z=a-gila e R ©08%8. oipd [i+zf-|i-zff = S
I | B I
0 S
1.2 2) -
| @2 @ -2 : A
Wi X v N7 Qg 'y
| (3)‘ 4 4) —4 \e v, \.\_-:‘ ./l\_' ) r o
| 1,. AS

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

arg[:z_?' ='E
z2+2) 3

is :
(1) a circle (2) a straight line
(3) a parabola (4) an ellipse

8|20 |T 3 wdbgesoed éaé_g Sopg z Dotk 580
1) &8 Sy80 (2) =8 6% 5
(8) ef SoesSeodho 4) ey ‘5%; Syso
(1+ i)Eﬂ[l »

1- )8
n -1
3 2

If f: R - IR is defined by flx) = 7 + cos (5« + 3) for x e IR, then the period
of fis
[R>RY 58 xecR8 flx) =T+ cos (5x +3) o DGOD, o5y fes8s0

1 2= @ =
T D
(3 E (4) 5

~

cos A = %-‘_—5'32 ai_n(%)sin (%] =

w 7 @ 8 a4
@ 13 4 1 '




__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

W[5 1] ® |53

43. The most general value of 8 which satisfies both the @%ations tan 0 = —1 and
23 ‘
cos O = E is
SdETeren tan 0 = -1, cos O = BH83 0 Forde Dend
n
[ AL
(1) nm+ 1
T
(-1)" —
(3) nm+(-1) 2
Here n is any integer.
as’ard n ed a’,a_:r‘a;ca’n.
| 2
44, (t.sm*1 x)z + (cat." mr=%=&x =
(1) -1 2 1
: : b
3y 0 , 4) 3
45. For b e < T sinh™ (cot x) =

0 <z < 7 8 sinh™ (ot ) =
ay lﬂg(cotg (2) lng(tan %)

3)  log(l + cot x) ( log(1 + tan x)

Rough Work




46 Ina triangle ABCif cos %+cm

E 2011 D

D ;

(=

% , then the sides of the triangle are
in

(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% ond edpd s BHay Here

(1) ©o¥@86° awowron

(2) ®eESE® aoerow S
B) SrordyE @86° aowron |
(4) wod-heddé® awowrow "

47.

,hhenaﬁ.BCis

baMangleABlemsA 31—)

(1)  Right-angled

(2)  Isosceles right-angled
(3) Equilateral

(4) Scalene

uosA cosB cosC
=

e¥ (@gb=o ABC &° wond espd A ABC

(1) wowsidato

(2)  sH8gerEe vonsidano
@) Rdeesw (Bebmo

(4) JRSers Beoso

Rough Work
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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
e¥ $oMn% 2500 Deg d&F wf Do Mol ¥ BE HpYy atggituo
15° o8 Do) od RIENE® w 2PH ($8DosH W) mo 456°
cot15°=2+ V3 ©d wh, SoEn Dol & BPH Vg (Lege*)

(1) 2500 (2) 250042 b
( [ (4) 5000
3 250043 _ 9 )
1 49. The magnitude of the projection of the vector &= 4F —=8) + 2k on the line which

makes equal angles with the coordinate axes. is
Joesrges” Sird Fore Jn SO Jee S6¥ =4 -3 + 2k S8

JFEy dD 3
1 2 @ 3 A
' 1 1 " \.F:

@ i @ B :

50. If the vectors 7~ 2%j —3yk and 7 + 3xj + 2yk are orthegonal to each other,
then the locus of the point (x, ¥) is
(1)  a eircle. 2 an ellipse
(3) & parabola (4)" a straight line
SBen | — 247 - 3yk, 1 +8x] +2vk © o8 o0 5788 vowonr 4oh oSpd
Bocs) (x, y) gy HoHsgo

(1" w8 Sy80 (2) =8 5?; S8 o
3) w¥ Scedoabo (4) o8 Ho¥ls
Rough Work

. 16 P
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81,  For any vector 7,
I x(Fxi)+X(FX])+kxFxk)=
D S F B .
g o
| ixExDIxExDrExFxB= @ G
e ol
B 0 @) 2F
(8) 3F 4) 47

ed (Bgomo ABC & whwmves
A ogoe Bk s da ERH -
® g VW ET
(3) 25 ‘ b (CORNCT)

' 83 If |a|=1,1b|=2 'én’do_ the angle between @ and § is 120°, then

[@ + 3B) @»‘E@}i

1-‘ ‘=. -
=1 F:Iﬁﬁ @, b o 6z w0 120° e {@+35)x (33 - b)) =

Ia

%

@) 825

Rough Work




E 2011 D
D

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=20+j-F @=T+8k ©&8%4 7 333 rd8 S638, wde@ogo (70 @)
¥y H8E Dens

m 1 @ Ji0+ V6

@) 59 @ Jeo

A class has fifteen boys and five girls. Suppose tudents are selected at

random from the class. The probability .
18

w¥ E5HBEY HOTHH0E wroudh, BEDKBE e aond, SKHE KHod
Sotheh boed drdyd¥or IEHSTOH 86T Al wresth, nf w0
@od SogrNgd. W& - (A

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

H 35
(3) 7% (4) e

o boys and one girl

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

Qb Bol woes, Svdy Jowodes ANSyYFor e ITSET eLong. D
Bods Sewoder ef¥ord ST¥E |$&.& BXoar wod Sogrdgs

7

(65 (2) iR

(3)

:
(4) 3

Rough Work
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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 :
ef wod eSdm 8 &7 Lieades A, B o P(A) = 0.5, P(B) = 0.4.
P(A U B) =086 n&:gﬁ&&aw. 808 el HihJoSod :
List I (eerBer 1) List II (0o II)
() P(An B) (@ 04
@) PAN B) ) 02 N
Gi) P(A n B) ) 0.3 TP
@) P& N B) @ 01 N
The correct match of List I from List II is ®
e*her Il ol eclles 18 SO wd €" \ :
(@ @ ) €&J ol
1 (@ ®) (e) ‘ ns |
@ (© ® - @
(3) (c) (b) (a)
@ (@ @
68. The probability distri | of a random variable X is given below ;
a¥ aEETNY ool ! Sogrdge” Agredo 808dchw8od ;
X=x ol 0 |1 |2 |3
ey L | Z 12X
.~ 110 |10 ]| % |10
Then the variance of X is
sk X 0338
\(%/I @ 2
@3 @ 4
Rough Work
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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 sonyS 65 g 2000 H06E° SO SR S @l D 836y ¥
50?&33 [

and (0, —2) is 6, is
Dodes (0, 2), (0, -2) & S0 Srreo @28
Bochdgo

(1) /9 - 5y’ = 45
@ 9x® + By’ = 45

oBen DomSwene o Dol Plx, y) St} Sowg
- 4 N -‘ N
@ 10 B
¥

(3) 6 4) 4

20 P
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62. The image of the point (3, 8) in the line x + 3y = 7 is

Sowdy x + 8y =7 & Qo (8, 8) (E8Bowo

( Q,4) 2) @ 1)

@) (-1, —4) @4, -1)

45°, about A in the anticlockwise directic
position

Dockapen A(2, 0), B3, 1) o 883
Sogshmo Vet (578 Bﬂﬁoé’“ B

e@ ( .
(v, 42)

':{2&& -2, 10}

W (M“

@) (2 2)

@ 12, 10}

—_—

LT
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| |
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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 + by + 2g% + 2y + ¢ = 0 &¥ SSrodY Byrcnoryly SrdE EEyLE:
g’ -ac b B
fF=bc - L ¢
a a . Q
(1) b (2) J% ﬁa
B igm § ‘,l
@ J; @ g
3 -- . Y . o s y ¥ = ‘ . - .
66. Ifs and p are respectively the sum and the product of the slopes of the lines
3¢2-2m—15y2=0,thens : pf=t
3% — 2y — 15y% = 0 =00l So¥dpe Teve Sngo, Fwe oo SEST
s, p8d3s:p= _
(1) 4:8 @ 2:8
@ 3:56 4 3:4
67. If the line ¥ = 2x 4 c is a tangent to the circle % +y2 = B, then a value of
c is
SEWew y =20 + ¢, SyBo x4yt =58 HEPe wwd, spd o ESugy ¥
Qeoss
o) 2 {jj'/a
@) 4 ( 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 xz -+'_Jr‘2 = a_2, then the locus of M is
e Jaegpodio AM = a, XOY Seos® Seiypdr X-opll Saroddomr aowr

o ; ]
SesBton. mosE® A w36 Sy8o 2+ = a? Sos K80 MeBoc¥o
m/x:+y2=4a2' @ 2+ = 2x A
. i
@ P +y" =20 @ L4yt = mu&ﬁg‘ :

69. If the lines 3x + 4y ~ 14 =0 and 6x + 8y + 7= 0 B&Pbt&é&nt&ﬁoamrﬂe
then its radius is ‘

Sowdmwen Sx + 4y — 14 =0, 6x + 8y + 7 =0 & ?mcz:v L8 38 %
Spgd. od @3&.2’-&

1 7

(,3)* %

70. If the circle x” ﬁ';ﬁ‘ﬂ‘ 8 — 4y + ¢ = 0 touches the circle 2+ y’z + 2¢ + 4y
-11=0 extp_mw cuts the circle .1:2 +:_$?2'»_5r + By + k = 0 orthogonally
then k& = 4 :
a&jﬁiﬁJf& 4y + ¢ =0 HE°8 xaaox +y+ 2+ dy-11=0
D e gorr S$))T8E, 8o SyEox” 4y —6r+ 8y +k =03 vons dadoo

N "? 208 oSyt k = -
1) 59 @) 59
@ 19 4) -19
Rough Work " . A L
\ Y

\-
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71. The point of contact of the circles 2 y2 + 2x + 2y + 1 =0 and
2yt 2+ 2 +1=0is
ﬁang2+y2+2:+2y+1=0,x2+y2-~2x+2y+ l1=0w dts.‘a%& AR
Doy
(1) (©, 1) 2)y" (0, -1)

(3) (1, 0) {-,Z) (=1, 0)

72. If a chord of the parabola y2 = 4x passes through its focus and makes an angle
0 with the X-axis, then its length is ¥
SoeSedto ¥ = dx @ngy &8 @eg @D MG BEr, X-wgos® 0 §%mo
9% @ wrg FJEDH
(1) / 4 cos® 0 ) 4 sin® 0
(é; 4 cosec” 0 4 4 sec” 0

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

. cz
and intersects the parabola at gvf then the length of the latus rectum
is
So6#0y y = mx + ¢, STIocHo y2 = lx By oFd8 SSreddorr @odw,
'Tcﬁ-'

SoeSodiE) [E,c) as-aso apo&'g:_ wIpd T sondy ol 233

Y

£
(B 2 @ 3
(3) 4 4) 8

Rough Work

24P




74. The eccentricity of the ellipse x° + 49> + 2¢ + 16y + 13 = 0 is

E E 2011 D

Besy80 ® + 4y + 2 + 16y + 13 = 0 adyo58

o N8 o il
i @ 3

@) ;}5 @/%.

75.

(3)

w2

76.

=3 ..'» B8 ¥Eeo

(a8
ST

o
&

+1

(2) sin0-cos B=-

)vi/ sin 0 + cos 0 = JE; . (4) cosBH-sinb=

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
P8
) /2:1 (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 %ch. B sond p =
T
L 0 @ &
. n
B3 3 4y =
- Z = .
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 Dotk (2, 8, =1) agor Ve, 65 ApHden 3, 4, T o ol
1 $56¢¥ Jo% wvoworr @obl drolothd Ho8 H BHEeH cow &rmso
3 )
CV N 7Y (2) Jia
6 )/ 13
3) m’ (4 ﬁ
80. The radius of the circle given by 2% + y* + 2> + 2x — 2y - 42 — 19 = 0 =
4+ 2y + 22+ 7, i8
Py 4 e -2 —42-19=0=x+2 +2 + 7 5003 5B g>go
M 4 @8
@ 2 @ 1
. Rough Work
|
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PHYSICS

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 &0dn 3.5 eV ¥85c Dod Pe=k 1.5eV &1 Lﬁmﬁg %»um
S8S0 JedII. ##iwn‘:; o8 Fwsd wob e Se 508 Jﬂs“gg_;
(1) 1:4 2 2:1 N
@ 1:2 urvd

a characteristic X-ray spectrum. & 4 I,-h

2 =381, a=6x 10" 2" sowis ﬁ?ﬁ%ﬁﬁﬂ- Sg5u0ED b, Be @ty
ggofdon o fdosed.
1 1834 3 ' 1.33 nm

jg) 138 x 1070 o0 (4) 133 nm
- A =

17200 MeV of energy is released in the fission of one nucleus of “ U, the number
of nuclei ﬂ;gtﬁj@nﬂam fission to release an energy of 1000 J is :
g MBU Fosso SR TolIHd Idhdeddy ¥8 200 MeV woud 1000 J

o4 Dagedanes oYy Jogre IHBE SHesEw?

1 3.125 = 10" @ 625 « 10"

@ 125 = 102 4) 3.125 x 10™

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. The intensity of the electric field at the junction is :

(1) 06 x 10% V™ from n to P sida

@ 06 x 10°¢ V! from P to n side

(8) 15 x 10° Vin™' from n to P side

4) 1.5 x 10® V™ from P to n side

LEp-n Gol S Bl 28 oo 2x 1078 m 0w w5685 T BRHF03Y
a8, wond Sof JE &S Fs s I ‘.

(1) 06x10° Vm™ n 5ol P Sk AUN

(2) 06 x10° Vm ! P %ol n B b \

@ 15x10°Vm™' n %ol P FH |

4) 15 x 10° V! P 308 n Jp% 2

L BT

The dimensional formula of % #oH2 g~ Permeability of free space and
H-magnetic field intensity) is - o

% HoH® @usy D8 dmEse (g =Ty |58 | $3¥80s Hesatdyos Fi&
858) _

(1) MLT? (@ MLT?

@ ML (4) ML*T!

A certain vector in the xy plane has an x component of 4 m and & v component
of 10 m, It is Lhumtamd in the xy plane so that its r-gomponent is doubled.
Then its new v component is (approximately) -

(1 20m @ 72m

31 B0m 4l 45 m

0 SeEuE* Y vy Say Glof)y x wo¥di 4 &, y wo¥ss 10 &5, 400 r wovse
fdewn ﬂﬁ:gﬁ_ﬂg Xy Sofué® |gwliao INE oD 5°d y souddn
{evEegne) ;

™ 20 & @ 72 &

(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 eFy L Fofid deed Fhde Sehs Sod@) Svon
o SEEUnng” SORtarh. ibe & STl SWSTOSuwd Bod SusowE®
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 thé string supporting the pendulum
bob (in Newtons) is

L 1N &'ofH thodids, 2 N Teate F of 18s d8ncsd moss ceage
Dedhsosnd® 0 FPonon Jdude (Besne® trbdw) eosuls. Glusy
Br6° fie 8538 (Srguss®yW

1y cos 0 (2)

@ s “) 1

Rough Work
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The maximum tension a rope can withstand is 60 kg wi. The ratio of maximurm

‘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 GEc et LIt o Don TRk, <0 6dd Sidmme LIl

(1 1:2 (2) 2:1
(3 4:3 4 3:2

—

A ball is let fall from a height hy. It makes n Wlhﬂhﬂﬁ ﬂi!:h the earth. After
‘n" eollisions it rebounds with a velocity * v, and thgﬁﬁfl:;m to a height A,
then coefficient of restitution is given by :

hy a8 ol el wod [ﬁudﬁﬁﬁ&ﬁm S Ee, ﬁl% Crw&t n whircerw
3;;#& W sbirere Sthad 36;&: ‘U & ©& 3&' Tlol G = pod

hy SEB: JABFST (Beepdges rAREse
Lrdn ir Ar2A
(1) “[ﬁ] (2) #é[%]

hg =

. 1k _1the
@ J; (i s

91.

(1

Acircular disc of radius ‘R* is removed from a h:ggerc:rculardm: of radius 2R’ such
that the circumferences of the discs touch. The centre nfmnssﬂl‘thenew diseisata
distance ‘«R' from the centre of the bigger disc, The value of ‘u

arga-ﬁm fe wf Spe=d Do 2R ara.dnﬁiu fe ws 28 0§ ol
oU 585 RS Sofcles. wE BE ?u@h.w sl E“ii g ced
ESzoed Toan do ‘oR sons o’ Des :

(2)

(3 4

R g
Tyl =

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 Fed f8e S8roXs wod S, b Sbus
BOL ehsve Sdy ﬁacjm sy 'p’ sans, LR WROS Fresss
%80 Sreghtoa. be oS wod Fodsebs s Los B°8%) Ses?

L uL
) (1 +p) @ (1+p
oL ML

V4 )

me mass and the same thickness but
I s. The dise with the smaller
rotational inertia is : . ?

(1)  the one made from the g ’ materinl

(2)  the ane made fm:gthe less dense material

8 the dise with the larger angular velocity

(@) the dise with the larger torque

sl (SSpeel @8 &oSsn Mo Jom Db Spemmd Dno 0% ét:l!*::as"
Jo0edgn, =0 o8 pPoion 0 S sdE Sss Ho Dy
M "eps Fosd fo Iorsses® Javedss

2) 8 Fo@s fe Sovgses' Jatedss

@), sy Fdas Inse He 0%
4] ofyd weprSfsn (eofp) de 85

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

| friction) :
| 'm' | SSpod e e Feomh e RleSn'm BagEEs He Lﬁﬂa‘mﬁ" ael o
DoduBEs. FPEss v Jrsss® Sasd, w JgI0 Ao ¥ (e Sdhdode
B,

a
mu- ] mua

(1)

mu 4y = iy

| 3 B

G| e B e

95. Assertion (A) : An astronaul inside 8 massive spageship orbiting around the
earth will expericnce’a finite but small gravitational fores.
Reason (R) : The centripetal foréenecessary to keep the spaceship in orbit
around the earthis provided by the gravitational force between
the earth and the spaceship.
(1} Both (A) and (R) are true and (R) is the correct explanation of (A)
(2)  Both (A) and (R) are trug and (R) is not the correct explanation of (A)
(3) (A is true but @R) is ot true
(4) (A) is not true bug (R) 1s true
pREss (A) @ el S SiEedhig anEs sessy P e Sgsoray
some ona mensta wod) eHERE Jods
sOdn (R): BOSby Tom grisdery Sgpe Lomeh ofiHd whiod
Beedy, GrE mOcw so8d§ TF by fe LbeEoE
peo SSirEcigoed.
_. M) (A) 2o (R) Dodr Z0@sd (A) & (R) 20663 Jdom
@ (A) Sdaks (R) Bodee 20038 (A) 5 (R) #0&s Sdds 5
@) (A pBaEs, =l (R) SO0 =&
(4) (A ZechEs oob. =0 (R) Socuss

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

with spring constant *k". The particle oscillates with a time period “T". The spring
i8 eut into two equal parts. If one part oscillates with the same purﬁnla,.t‘.hg time
period will be : ®

el SOY SeoEs Sufo W Syl He nE Smand ;pamsx %ﬂ‘hﬁh
W FOhE wf sS85 (Mo SBAGKYE. & e -ﬁgemﬂ o0 Hu8°
Sorw SHod. & Gpoks Jom Sdry wﬂm&m L8 ess

o3 Saing® Seores I, SfowrsSds M@-
(1 2T (2) ’

@ /e

Two blocks of masses 1 kg are connected by & metal wire
lley. The breaking stress of metal is g‘% x 10° Nm™,
What should be the minimum radius of wire used if it should not break 7
G=tomY N @

1 kg Sibas MW fo Both Adpes w8 Sy bnE® seswed,
s.af' iﬁ&'&i& ol gﬂ’aﬁam TR & & o my ai!adﬁ (BBood
an mﬁﬂuﬁ‘“ﬂ 86 Bhsoor acsdSBEY BA I0a ogRosn o0d?

@= 10 m‘alr

‘@‘*asmm @ 1 mm

1.5 mm (4) 2 mm

-T .- I'J wnrk

—_—— -
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(1) o8 L08rore afadhy 568 0 28 wad ol Ddy wEds
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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

(35( Air flows from smaller bubble to bigger

(4)  There is no flow of air

dody @By aﬁg&c:;w o Jod Se a8 mbdes of ﬁ“%méﬁ {3

|S&er ot
(2) & HBamoren eHITD ﬂﬁ:gﬁﬁﬁ: it el ende Sod D)
R |Edarodsd
@) e Od) wdd Sold HE wdHk (HSTroidd
(4) md |Serdrdx @odi

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 4 8¢ A°d5 Tow dogred: FBos. wiE Deiid
S0l y FF&ET L SrEsd do S&d e dodn, Toddd Beriidn ol
dy' 6 & R aﬁg&'g—'ﬁu tio Syeneed Sogan. 7LD Grdm JAE® Dobysyd)
Do dogre of BESRET | Edbrod & Hbirerer Sordsn woand R
TS

(1) Tﬁ-m:' (2) 2xL
2 L
(3) L E (4) _ZH‘.!_'E.
Rough Work
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100. A non-conducting body floats in a liquid at 20°C mth% of its volume immersed

in the liquid. When liquid temperature is increased to 100°C,  of body's volume
is immersed in the liquid. Then the coefficient of real expansion of

ia (neglecting the expansion of container of the liquid) : §
20°C a8 S8 e Gad® wl FaEm 80 LS. nra

SIB0SrasnE® 3 ifaﬁ AR it

(1 166 = 10~ 'c*l
@ 156 x 107

r.m’ 273
(4) 64.6
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@y 95°C, 37°C (41 90°C, a7°C
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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 :

afpeds aZSeE’ U6 S0 w¥ o Sy ohoEse S0
NGt ﬁ&‘,ﬁﬁﬁ:ﬁz"ﬂ ERolSHE: ahoEin Soly SEE D80
S 0ohs /o aa:erm Sedme \
(1) '99°C, 87°C (2) B0°C, 37°C ¢

103,

During an adiabatic process, the pressure of & gas w@oﬁﬁmlhhnﬁm
of its temperature. The value of CJC, Eur that gas
L8 ﬂs‘ﬁs Sldssom, of o LS mﬁ Hiss d-a.‘.’tﬂ" 0l

J T i
o @g%
5 i

B

(3} .- :ﬁ% 5

104,

Two slabs A and B mi' Mrarff‘mm':m but of the same t,hmlmu mjn.uﬂﬂ
end o end to form a composite slab. The thermal mn&umhruiaaornmﬂ!! are
', and %’ respactively. A steady temperature difforence of 12°C is maintained

Heross the;mm slab, If &y = %—, the temperature d;fﬁwamw alab
Ais:

a0y Soree8® Sciwldd 8 Hosss fAe Tod am;mnmn,m
sSEnENBy gy AN 58 SwSedsd. A, B agsEs foatres
Soe 'k, bak ky © Souky Sagk fe¥sc 12°C s e Beds
iﬁ}ﬂdﬂﬁaﬁﬁﬁ. ky = %— woud A D30c I3 I He D
) 4°C 2) 6°C

@ 8C ) 10°¢C

Rough Work
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J 'kr 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 :
() !F

4
POE® Both G20 Huoves 1305 o S0 t% m d&ﬁa%mm s% ﬂﬁm

B3 Moo, b :SepSge fo uf Spds H1508° %g\ﬂ.h %aes.a-m

i 5p5Ren. 06t &R s (Bedt): ) g

(1} 360

(31 300

¥ .{ﬁﬁé 3 @ 1:2

I 3 1:8 (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 Jg s Ermg&n fe dwsvdy, B4 TG a0 mﬁaoﬁa'*—:: saote 021 JFsw
FSifge fe Logems Fu¥od® Sbie afEye, = Bosd Suees wl
505 Sodrnere SdEhEBge D, BardE acddend gnﬁ;gssn Dend
(ho.dse) : Q

1 45 @ 40 N (

@ 180 @ <180 o Nt

108.

Which of the following statements ﬁrﬁ true htﬁ_:, 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 asimple magnifying glass

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

3 (A, (@) and (D) 4) (B) and (D)

Houll, h@;ﬁ;b HoSonls & (Sed dsowes: 83 ‘-ﬁﬁn-gm’?

(A) C&Blyty Bofo, SofolBR ey |E8lowrly SpSEREs

AB)y &3 susll =8 e @eggedde dowod

(€) of Sewdy »§ S6¢ edoSc Vhed mwm FASE
D) S, sifors JOIc Korws, O oo
1) (A), (B) Hbew (D) (2) (B) shdaLs (C)

@ (&) (C) L8t (D) (4) (B) 00t (D)

Rough Work
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f 109. A ray of light refracte 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
h' 2 and 3 as shown in the figure. If the angle of incidence of ray is 8, the value
of @ is :

4

w8 ol §0mo o 1 Hod oed¥o 2 Gwd) SwsSd -ﬁ*ﬁﬁ"@ 5181

[ S08% doed iR ool ofrXEo 2 HOak oied¥o 3 v &Y ®oe
o &
Fofop Gead Foo S8r S880 Doed. wob nﬁ\ﬂ% :
wond, 0 Dend :

—
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In the Young's double slit experiment, the resultant intensity at a point on the
screen is 76% of the mazimum intensity of the bright fringe. Then the phase
difference between the two interfering rays at that peint is : :

aholl soe SBE S&efed”, 802 w8 Dot & a.nnhép@%‘&mna
58 Eufy K0E BHSET To% 48 woud ﬂgﬂﬁ’-ﬂ'g’.i‘p. m%lﬁsﬁ Bod:
wol Somdne &Yy Seddsn o@ Doy & \ -

(1)

(3)

wla o=
Vo
CraE e

111

1f o bar magnel of pole strength ﬁ@gn«i"vmm moment M is cut equally 5
times parallel to its axis and ﬂgﬁﬁiﬂ E&Bﬁ perpendicular to its axis, then the
pole strength and magnetic mnmﬁ'ﬂt of each piece are respectively :

(eI Ene m, wok.of |grHESs M o ScodbBpossly of egol
SaroddsneE B R dEedurd, ePhl8 couer § FE SSrders §TOIHE,
3 LEEE)y SOSR o8y Sng)y EnGy, S8 SELEN, saRSyod |wrdissue

é'.}wd_'ﬁm. St
g L

Lﬁ %. 3 (2)

=
i3
Bl=

(d) (4)

=|3
5=
m_jﬁ
B

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 II
) Magnetic field intonsity e} A-m
b} Magnetic flux ) Wb m?
(el Magnetic pole strength (g} Wh
ld)  Magnelic induction ) Am!
0 Am®

TRy T8 cikes wler 165, 88 SowedondNE e s
whee Il & slyot. eleed™ 2B@&E sovesdassssol:

aDa= 1 =Loe e
@ sdpos g Gas fed  A-m
() ewmdpos sl ' Whm?
(e]  eimo8 SadEdno gl Wh
@) weedmos o h)  Am"
i Am®

The correct match is -

(s =0&E eskh :
(1) la)te), -0, ted-ty, td)—ii) (h). thi-g), te)e), td)~{(f) 1
@1 tardh), (bi-e), (eI, (e=tf) HI, thi<g), fed{e), (dy-(h)

113,

A fully charged r:apﬁ%%%a & eapacitance 'C’, It is discharged through a small
coil of resistanco wire, ded 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 ¥ across the eapacitor initially is ;

SodirGorr wdilo, O s 320LE Quly, IHLDE 'C 550 SEICWE dbhEed,
e ¢ Boged  'm’ He b S8 6" Srafs D6%u He =h 'ﬁﬂﬁgﬁ
TIT BTN TOERE A%y, oG8 AT BoNS, 3Fhel Fse Ddg 6B

&y w& dor, V deos

miﬁiﬁgjn @ [méﬂ]uz
Eﬂj_ [2 méﬁ']'] 4l 2 me ATQ

Rough Work
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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. (¢ is the distance between the plates). Then potential differences
across M and N are, respectively, in the ratio : 4
Bak ok Hares 3ardbelo M &t N o ey Hwol EI,EE ﬁw&_ &,
M goas§ Sose Koy \@Bedy 6% Yorasu 8 fe S%E Srand &
node=th. N Sﬂﬁeﬁaﬁ' Hote X6 *:j Siose e lﬂ' hﬁﬁiﬂ'a Lt
(d w38 Sofe %3 &noe). wand, M,Neo s, 2 ejasd dave
D8, “SeoH: . e
m,/1:4 @ 4:1
@ 3:8 LNE J

116, The electric current { in the camqﬁgbomﬁu :
ol IrhS Sodbed” JfgElerdto i D -
(1) - BA 2) 2A
(3 3A 4) 44

Rough Work

42P




E E 2011 D

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 ;

| | #| = ..

500
i
| _
: n 500 0 a.
i (87 200 @ D O
, .
| 117. The thermo e.m.f of a hypothetical thermocouple varies with the temperature 1
@ of hot junction as E = n%bﬂa in yolts, where the ratio a/b is 700°C. If the r
' cold junction is kept ﬁﬁ" then the neutral temperature is :
| @  700°C
- (2)  1400°C
, (3) 390°C
I (4) no mtrﬁimgmmm is possible for this thermocouple
! B soNbE addhfio Guf af Jdguped wwo, d8 Sof adl(iE
\ 0 8%, Ema0 4 b6” (S*ese6® ) St asyd D8 alb T00°C. SR ol
Lk 0°C 8 wod, SoE SR8
. ) 700°C
@'fguﬂﬂ‘ﬂ
g @)  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
(b) ~ Right hand thumb rule  (/ Magnitude and direction of magnetic
induetion
(e}  Biot-Savart law (gr Direction of %:gg_.-,ii’ue to magnetic
indaetion
(d)  Fleming’s right hand rule (h) Direction of magnetic lines due to current
o 802 wrlerod” SO ﬁgﬁg?ﬁﬁﬁ'-r.{gguﬁaﬁ ;
whee 1 ‘e=loe 11
(a) ij.:.m.“r JESBD QLOES (€) (@88 s (daede BY
() wadE S Ovodd () edhdpod (Sfm S0&rmo by &Y
() uaﬁ-f=33ﬁ?: Rosao (@) w08 FEedse O7 wedd
) Hwel 5638 Juokd  (h) Dehgd Sardcudu §O7 e o8 Jau |
oy
(1) (a)@), (hite), (ed4f), (d—th)  (2)  (ad-lg), (hi{h), (e, (d)-{e)
@) (), (B)=(h), (e)-{g), (d-e) (4) (ak-(h), (b)g), (e)-le), id)-)
Rough Work
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119. A constant voltage of 26 V is applied to a series L-R circuit at £ = ), by closing |

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

at time t = 0 7 s

I.. L-R @ Sooteds ¢ =0 85 050 Swhddbee ogm, 25 V 58

sHd8ge b ¢ =0 oo S8 DE°Fo Fise S MO (Re¥o

L\ ;

1 Fde iy TBNGE S 2o¥e8 dowmed?
(1) 0V, 25V

@ 10V, 16V

20 Q, the value of shunt used is :

&8 ezl %ﬂrﬁg [rEe38 60 Serrrasohanb, o8 Sof DE°Fod

. a-ﬁgsﬁ;ﬁg._g?@ Srg (SRS 10 Sproranaohdl syEob. ey aets nEHe
20 ?;ﬁgﬁi @ HGefoDs ol REfSo [eny :

(1) 40 eﬂﬁ/sn

W
X (3 200 @ 20

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 S5 JRAEAT provdyzol 28% BIETRE Ko & é"aha BE Maﬂ-

MyN,. 6%s= svarmves prodos?
1 72 @ 64 @ 100 r( k

122. Which one of the following statements is not ¢
[}J’.I- The fraction of total number of molecules of a -
‘ velotity inereases with an increase in tm .
(2)  The voncentration of an ideal gas at 100 { and 0,0821 atm. of pressure
is 1.0 % 107 mol. lit™" (R = 0.0821/%t. l,;-m mol ™ K']“}
(8]  If the rms velocity of an ldeng gae at T(K) is ‘C' em. 57 1 its rms velocity
at 4T(K) is 2C cm.s™} '
(4)  The average kinetic energy of gas molecules is proportional to their absolute
' temperature ‘ c. |
808 Sscmed® 26 EBEL¥E =a?
1) K68 SoiEge dfo DAY Bwndo s smde Ko aXfNE
TOAS %ﬂ ) )
(2] 100 K &686c: 0.0821 sy, Lagss ﬁ.g Y wdf o MId
10% 107 307" (R = 00821 &. wemy 3 KD
@), TR 55 ws eds) cow rms 3o 'C o %7 mond ATIK) 55
=N s 3o 20 Rl BT
M ook smde e MBs 1§ 8 SHS AR HES B Sl ges®
ot

‘most probable
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128. In acidic medium, 100 ml of 0,01 M KMnO, solution exidizes 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 -

' 2
s sos® 100 &80 0,01 M EMnO, (créc e 100 m.b.ws&d,ﬁgma;
ohytonay Jond. P arIEEne® of HIsssrnse H0, S Gl stess

dawath wIehs 001 M KMnO, fssestesmss M@u&

2
o B ) % -

-
500 500-
@ = @ I“%“

v

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 o sospiofogmmmayy dag g sorvsn (emervss = 100 &
500 (=, 86 HaNoTS (Snss 0THC 5§ SAEIH 8 Sod Lped

38 208
. 0 Yig -1
(Bike = 185 K Serod™) .
D T -
_ ﬁ.;ﬁﬂﬁ @ 5%
B 100% ) 0%
HRough Work
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125. For the electrochemical cell M|M*|| X7 |X, ESM*|M) = 0.44 V and
EX|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 i
@) /By = 077V o
W Eej = 077 V 2
MIM X' |X @ 238 oProod Hesshss B V Sbon
EX|X) = 033 V. tv Go-ctsuos 808 o gaﬂm‘.i:?
(1) M+X > M X or '@tﬁ:'ﬁ&ﬁﬁ ﬁd’g
2) M'+X M+ Xy wohd 0E Sy
@ By, =011V ; \ |
@ By, =-071V @
126. In electrochemical m:;mfun:tb metal undergoing corrosion :
(1)°  Acts as anode _ (2)  Acts as ecathode
(3)  Undergoes reduction (4) Liguefies
Demgd| BReEy FosmFahos®, Flava
M 25%8 0 Sddated (2) =58 spdaud
@) FoeNman mofkHS 4) Bbedows
Rough Work
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127. If the length of the unit cell is 5 A, the smallest distaneo in A between the two
neighbouring metal atoms in a face centred cubic lattice is :
&8 gof Boifs ®¥eretos® dindd BE a8y 5 A ecwd, s eroes’
s% 563 od ok &' IScmdu HEy Go 5IL Snto A ot

Doi?
(1) 250 (2)_5.00
3) 707 @ 3.535 ®

128, Match the following :

®

(A} Arrhenius equation (# Free energy
(B) Slowest step in a reaction () conc™ time™

mechanism
(C) Rate constant of a II order (i) eonc' ™ Hme™"

reaction :
(D) The possibility of a reaction (i)

depends on '
flos 8D edESoHSD

(A)
(B}

()

f esps 503 (i) Bt De=GE wod
(e de== A

(C) (D)
(3] (i)
(i5i) (r)
i) (4]
(@i} !
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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 2‘5'?3 - g? =2 8133 at &thi'irium What
is the partial pressure in atm. of O, when the equilibrium f;gm;'ﬁmm of
50, and 80, are equal at the same temperature ‘F“ ' N

280, + 0, = 280, S&5ed86* 80y, 0, Dok SO 8 Lo SHX
(&) (&) (&) '

0.662, 0.100 3:8a%s 0.331 wewy, SO, 5605580, b 5es 58 8 Lassve
pErshondpe., Oy 88 bLadSw @umé® Jod?

i
(1) 04 2. 08

3y 025 (4] 25

130. The order of pH of 0.200 M solutions of NH,/NO,, HINI;'}E and Na,COy, is :
0.200 M NH;NOy, NaNO, sudass NagCOy (@Same pH Sssgsss :
(1) NH,NO; < Na,C0, < NaNO,
(2) NH,NOy < NaNOy < Nay00,
3 NayCO4 < 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 ?
i
- (1) cific heat and temperature i
(2 Entropy and density
e (3)  Enthalpy and mole fraction

(4} Heat and temperature

i 8od & o w8 Hid Hoged Erload?

(1) e wbon oS
K
) SoEth Soue rodd
l (2 <10 a1 al f'(:'}
‘ (3) Sogedy &Bal I geio &7
(4) esdn obo wadds "
- &
132. According to Langmuir adaurpt(i , the amount of gas adsorbed by unit

l sgurface area is |

erofehanl s Penine®, airedd 45880 Ieegsud ofFtdHse

o

(a, b, k @ﬂ#m orosren, P = arotn S4ESN)

wgl m{l+bP

aP

| ! IIP
| @ g I @ T3P

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

formed 7
A
w-&d:ro swgagaﬁ gednocs® ﬁuﬁam el S868 Sﬁﬁ'ﬂ D7
(1)  CalOH), CoD, (2)  CalOD)y, CyDy N
o,

?
et
(8)  Ca(OD)y, CD, (A/CaIDH}z. D, \ €

184. The reactivity of Ca, Sr, Mg and Ba with water followithe order :

H8&° Ca, Sr, Mg 0o Ba ¢ Soghysd ardol gsan 267
(1) Sr > Ba > Mg > Ca (2 Ba>Sr>Ca>Mg

(3) Ca> Mg > Ba > 8r ’ig/gr:.ﬂan!agrﬁa

135.

Electronegativity of ;rﬂup 13 elements follow the order :
i 13 dross bap Do sE Frdom |Sdbdws @a?
(1) B » Gay>Al>Tl>1In

2. B>T > Ga > Al > In

@) B>Tl>In>Ga>Al

{41/ B>Al>Tl>In>Ca

Rough Work
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(1) N,04 NO @7NO,, 050 «f

(3 N,0q Oy

187. The gases evolved in the decomposition of lead nitrate are

D E 2011 D
186. What is the empirical formula of sheet silicates ?
Sef H0ide shg-df ab:ﬁam ab?
W (i, 057" @) (S0 L
@) (S0, (4) (Siy0.)
N

138, Which of the following state

808 sSsaeE® B0 Woanso?
: II;- ".
M Beg*808 | 5eb6* 8 sm esogvon

(I ﬁﬁﬁ&l" g SFy, SF, S8afs 8Fy o S56iE0s

] (I H,8,04 & by ddrddndé
@ 1, m @ LI
@ 1, I (4) 1, I, In
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
1) F—F>0L-Cl=Br-Br pu
2 Cl-8>Br-Br>F-F .{g
(3 Br-Br>Cl-Cl>F-F . \
7 \ ®
@ C-C>F— F>Br—Br
140. A mixture of He, Ne, Kr and Xe is mnlad L of them condeéenses
first ? L4 ‘ y
H Bigy Mmoo %Lﬂ’ﬁr‘:&lg;%m_jﬁ: 855 98 Busus EOEDLE?
(1) Xe @ !Na
3 ¥ 4y He
141. The solution of X having excess of caustic potash is used to detect ammonia.
Which of the following is X ?
s8s(ey s ek Mo X e Swedy, sarard RIeek @ BaehHT®.
Bod @e8e” X el 7 .
qy KyHgl,] @ (ColNHy)ICly
(3 Ky[Fe(NCS) (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

Bob s Dy on SC&Lest D8 el (Hhak sal? d -
M seso @) glysomss |\

@)  gEve 4) Spwde a e

»

Which one of the following is not a green-house gas g} -
G §c8 >&E* S8 HS FTF ookud = Tan

7 Sd &
1) €O, (2 M0

144. The reagent used to detect phosphorous in an organic compound is :
IS Borddsdtd T modsSw.
(1) FeSO, (2}  AgNO,
@ (NH,MoO, \ {43~ BaCl,
-
145. Which one of the Tallowing alkenes gives only ethanal on ozonolysis ?
(1) Propene @) Z-Butene
3« 1-Butene (4) 2-Pentene
ﬁg{& by Soet LEOLE oper 08 3seo sdrdS SeED aRed?
. QD s Oy FamghS
g 3 lsaegdS @) 22edf
Rough Work
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146, Which one of the following does not give precipitate with ammeonical cuprous
chloride ?
806 @S 56 s3mNss Krgsb 0SS esfsss aﬁ‘ﬁﬁg
(1) H,C-CH,C=CH (2 H,C-C=CH \ R
(3) HC=CH iéb"ﬁéc—(:ﬂ—c
147. The number of sterecisomers possible for Hgl N Hf-DH‘JI'—GHg_m
H,C-CH(OH)-CHOH)-CHy &% andse Badat Srdjegs Sowg :
) ok @)’ﬁﬂ
3 3 “ 4
148, C,H.-OH _ POl , ABNO; .o Tdentity A end B

C,H,-OH PO, 5 AENO, g A Kou B B SBo0sw
(1) CaHg=Cl, C;Hy-0-C,H,

@ CyHg, CHs-0-CyHy

8 CyHsOl, C,H;-ONO

@ CHg CoHgNO,

Rough Work
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149, Assertion (A) : Ethanol boils at lower temperature than ethane.

Reason (R) : The molecular weight of ethanol is higher than that of
athane,

The nm:m:t answer is : ﬁ *
u,:/ Bﬁth(ﬂ&andm]mtmemdmimthacnrreﬂtmplan (A)
(21 Both (A) and (R) are true but (R) is not the ml&n of (A)
(8)  (A) is true but (R) is not true @ﬁ\.
(4) (A is not true but (R} is true
DS (A) : =658 SdS sob SEpd SRR S8 Rams
wonss (R) 55 omgetin '
BOEHE BSr@ESe:
(1) (A Sedae (R) = Deso,
(2) k L35 B
(3)
(4)

150. Which co nd i ﬁﬁhannmhtmuf'cﬂeim acetate and calcium formate
is haatad‘;?u g
m%‘cﬁ:gcﬂ%f =haso 0yfe B¥Saus adao Sanm slpis
N

\ 0

@)‘ rprﬂat;-«u:-JnmaE (@ HyC-C-0=~C-CHy
(3) HCHO (4) H4C-CHO

Rough Work T
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151, Identify X in the following : ) A
S (Bo8 o6 X & mQodaEs 23
u, %
() NHy | o e
H OO0 A Se @
N
() HyCON @/ HOCONH, " -

8)  (HyC00),0 (4) H,CCONH,

162. Carbylamine test is used to detect which one nfﬁ?a- lowing ?

% 808 w86 d02 wHE oS ‘&g‘nﬁ?v o835, 857

(1)  CgHyCHO (2) QgHyCOH
@ CeHNH, @ CH0H

153. Proteins are :

(1 Polysaccharides (2) Polynucleotides
(3)  Polypeptides (4) Triglyeerides
(1)  S0+s0se @) Fosegiarnie
(3) a-u'a'EEm (4) Egaﬁg&w
Rough Work
68 P




154. Scurvy is caused by the deficiency of which vitamin ?

D

5 DemS &tsan Hby Fomen womsn?

1 ' (m’/ﬂ:

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

% o8 oDEY ezty Serd Nege ﬁ&_ﬁgm% S ab?

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=0m=0 =000 fomgm (v wla=f S0l @&@b 8usd

g !

Sogedges 86w SE8pe C8E Sée Sogg =08? -

1 4 A @
(20 3 = .. W
_ 0/
4 1 _|_|”
N
157. 1f the uneertainty in velocities of two particles A and B with mass
S

1.0 x 1072 kg and 1.0 x 107 kgm@gpﬁ{’ﬁh is the same, the ratio of uncertainty
in the positions of A and Buis *
1.0 x 10727 kg 5008 10x 107 ke (SSgoedes Sk Ho A Hodas B sove

nsed® wiiSBpsupisrsmond, A S0ch B o FSME" sifFegs :

| . - i X :
? (1 1000 : 1 e e O
R

1

o SN
(% 10,000 : 1
(37 1 : 1000

(4) 1 :10,000

Rough Work
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158. -
]
]
|
Cl Cl i Cl Cl
]
1 -, :
| i
: | :
: : (
| : i :
B DA G A D B

in der Waals radius is equal to
mgo Bob s8&° 308 SarFan?

With reference to the diagram given,

BTy End¥ Heo (S, mosf =8y

(1 A-A' ) Y

3 B-D A .?ﬁ A-C
159. In which one of the following, the bond angle is the lowest ?

808 >86° sSjey wodfinds Fed 247

@ HO o @ N,

@ R0 @ BCl

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)
Yy Gnby web)-rnb Soated® afyrsd S.00h s IRy S¥c Sopg
Pl il ’
O 23 @3, 1 @ 3,2 ) 2 2

Rough Work
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