Time : 3 Hours

Instructions :

1. Each question carries one mark.
(58 Sk cf Sedy dod.

Booklet Code E 2011 D
Marks ; 160

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.

s alps |58 BNHE SIS SdredSsd ERFI old Svded =03
1,2 38y 4 3% s OMR &g IS Snet (S5 Somodold Sowglic

28535 HB 2&8° Sorr SJoE I8 5.

i

MATHEMATICS
frl +J14+x —2
L Bm e =
e x-8
3 1 1
3 (27 7 @) 37

(4)

2. If |x| denotes the greatest integer not exceeding x and if the function [ defined

by
0+ ;‘.;:usx (x < 0)
flx) = * .
& tan (x = 0))
lx + 4]

is continuous at x = 0, then the ordered pair (a, b) =

x 8 dbodd w=8zdd Iroowdy [x] & S,
= ma

E:—E::‘lj (<
fix)= ¥ &
b tan (x=0)
lx+ 4]

D508 1SRk fr=058 sdind)Hond eedk F&N oo lae, b)=

oy 2,1 @ (2 1) 3) (-1, V3

(4) (-2, -J3)

Hough Work

F &
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8 Hy=0Q+x0+x9(1+2%... 0 +s%), then {%] -

y=(+00+2x) (1429 .. 0 +2°) sond eIy

[ﬁ) _
d't =0 i

1
(1) 0 (2) 3
(3) 1 4) 2

2 .
4. If m*‘[x Y ] = k (a constant), then 2

x* + dx
a2 - d
cos ‘[Iz + ya] = % (g8 ‘.';:ﬁﬁumg) soue ey d*—i—ﬂ
Y X
(1) . (2) y
¥
3 ;3' (4) i—:—

5. If flx) = |x| + |sin x| for 35[*§r§], then its left hand derivative at x = 0

AN
xE[—E.E]s fix) = |x| + |sin x| won@ x = 0 S8 ol 2GR eddeso

(B 0 (2) -1
@ -2 4) -3
Rough Work
2P
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fo d*y dy
6 If ¥-= and z=log x. then Tt —=—=
‘ 8, 1z¢  dz
log, x d*y dy
= , 2=log. x mond wHud —5 +— =
5 z £, E=LoN %583 e prE
(1) & (297 2~
(3)  ze” (4) -2
7. If 1° = « radians then the approximate value of cos (60° 1') is

1° = a Bdake sand cos (60° 1') sEronoly Lovd

1 a3 | o
(1) 2 " 190 (2¥ 2 120
1 a3 1«
. 1 L PO
AR T 4 37 130
B. If the distance s travelled by a particle in time ¢ is given by s = *— g 45

then its acceleration is

e sl 1 SHohod® JoHlod SGos N s = 2 — 9% + B » B o0

é;:__ci'c?ru
1) ] (2 1
(3) 2 (4) 3

9. The length of the subtangent at any point (xy, ¥,) on the curve y = 5" is

SPo y = 5 & Boday (xq, ¥y) :TSCESI BE gy Sormodsy &vddd

(M 55 (2) y,.5%
1
(3) log, 5 (4) Iog. 5
Rough Work
3P
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10.  u=uwulx, y)=sin {y+{1xJ—I}'+a:c}::>

9

(1) uy =a". uy, (2) by = a“u

(3)  u,=-a .uy (4) gy = AUy

'jaﬂ: {a-x
+ d =
11. _I.L a-x a+x]x

+e (2) 2asin : [i] +C

P | E_
(1)  2sin (a

' o T
3 2 cos"[i} +e (4) 2acos '{—] Fe
a a

- B 8

Bln X —CO05 X

o, If | 5B T de= A sin 2 + B, then A =
1-2s1n“x 05" X

—dx= A gin 2x + B sond A =

sin® x — cos® x
1 - 2sin® x cos” x

1
= 2y -1
(1) 9 {
1
¢ o 4) 1
(3) 2 )
1 4+cos 4x
dx =
13 _[ cot x — tanx
: 08 4x + ¢ {(2) }ur.:ns 4x + ¢
(1 4L L 8
3 1sin 4x +c 4y = lcﬂs 4dx+ ¢
(3) 3 : 3 .
Rough Work
4P
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14.  The area (in square units) of the region bounded by the curves x = y* and
o T 2:-*2 15
Spracx =y, x= 3 - 2y2 o&* 50w EELES Seio (SOIDH wrled™)
(1 -
) 2 (2) 2
(3) 3 (4r 4
nid
15. 1L = J tan” 6d@ forn =1, 2, 3, ...... then 1, , + 1 ., = ..
b
nid
I, = J‘ tan" 8 (n =1, 2 3. ..... ) soxe [ocor ot Foay ==
[t
(0 (2) 1
(3) . 1
= (4} n+l
16.  Let fl0) = Bjmo 2 ' ;
at A0) =1, 80.5) = FE =2 15 = Y and fi2) = 5. Using Simpson's rule,
)
J flx)dx =
5} 13
fluy =1, fl0.5) = i fil) =2, fi15) = o fi2) =B ©58%48. osn§ Sreedy
su@reD, | fode=
= 0
14 It
[ — L] —
1} 3 (2) 8
14
(3) = (4) 4
9 ' 9
Rough Work
5P
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: ; . _ . dy _y  olyk)
17.  The solution of the differential equation T x T ol B
dy vy ly/x)
o v B .y —_—— = 2 s
wding . DuiSdeo dx v ‘F'l_"r':{rj = Il A
1y x mf;] =k @) crr[ 2= ke
€ x
(3) ¥ tp{l] =k (4) ¢[-y—]= ky
x |
, : ) : ' 2 +sin x |dy
18. If y = y(x) is the solution of the differential equation A E; +eosx =0

.
with y(0) = 1, then J’[—g'} =
: . in x |dy
y = yx) ®38 osfed SwESso %E;i’)% tcosx=0 y(0)=1 3% s
a r(E]-
@ons | 2 =
1 2
(1) 3 (2) 3
. 4
l:} =t
(3 1 (4) 3
Rough Work
6P
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19. Iff: (2. ») — B defined by flx) = ¥* — 4x + 5 is a bijection, then B = l

I
f:12 @ 5> B o M) =x*—42 +5 Dl T, ©8 dzfaSdondd \
sy B'= Il
|
1) 10, =) @ 1, =)
@ (4, = @) 15, =)
20. Iff: IR — IR is defined by flx) = [%] for x € IR, where |y] denotes the greatest

integer not exceeding vy, then (fix) : |x| < 71] =

[AR>RJ HBxeRSfix)= [-E—] o ngﬂ?._}n 50&5:6% y 8 o wEpdy

Srpomdy Iyl 8 se0d, espd fw): x| <71 =

(1) T2l =18, vl saviciossy AT

(@) (14, =13, ...coo... 20, eevrerieneey 145 15)
(38) =I5, =14, veeiony Opisvmaicy , 14, 15) -
(B 115, —14) oo 0, ey 13, 14}
Rough Work
TP
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21. Ifa, b and n are natural numbers then P Sl divisible by -
a, b,.‘,n e Sie Sopgse P S, Seysorr wrhods :
(Ll/a+b (2) a-15
(3 o+ b ) a4+ 8?

22. A bag contains n white and n hlack 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 =
£¥ Bo0ET n BgdY, h SplD coden AFTyon. SRS INSom, JHBm, NI
TED CoDE® 360 aoSHoor wode BISS Xod gt st ek
|58 e286° wF doll nod, ¥ e B08 dod3er 55 5132&122 Somg 14,400
sond B =
(1) » 6 (2) 5
@ 4 (4) 3

23,  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
0,1,2,3 4.5 scdo Hicdydomrivoa sadr=NHol b 8® pefodud m&Sose
rNogze Sogg
(1) 240 (2) 216
(3) 120 4) 986

Rough Work

8P
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24. KBPB=A+8‘.1+P7:A=
@y Mpy (_z)./;“Ps

@ *p, 4) 9P,

25. If "~ Yo, + Ve, s ", then the minimum value of n is
(= o "'*”04 > "0y wond n ﬂngé 0y s
(1) b 2y 6
@ 7 4) 8

26. If the coefficients of rth and (r + 1)th terms in the expansion of (3 + 7% are

equal, then r =

H. 3 + 707 Engy BY=E” r S P+ 1§ Scce Sore Sdrdsond,
n =
r M 14 @ 15
(3 18 “4) 21
xg +I+1 — A + B + c 3" IIJ } I,‘::I.'. I.Irlll,‘. ]
2. G DG-Dz-3 z-1 x-2 2-3 Al ol
= A+ 0 = = (‘_ '.r‘-M .I r . (I
1 ot : '.
4 @6 Al o TR g el
3 6 @8 : J
- '9 !
S o § 1l
e ,?_"'1(2:”-1-11" o 1‘|[
"l..'- : | ]
5 e
(1) & (2) = :
3 e (4) 2e
Rough Work
9P
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(4)

(1)
(2)
(3)
{4)

20. Ifa >0 and b% - dac = 0, then the curve y = ax

@r

E 2011
D D

‘£+bx+c

cuts the x-axis
touches the x-axis and lies below it
lies entirely above the x-axis

touches the x-axis and lies above it

a>0, 5% - dac = 0 woxd ﬁtsoy=ax2+b:c.+-c

x-wFdy wodHed
vegin pite, ol Ahdd aodsod
§rlor r-ogfu JMhSS Gotood

YeEEYy SpEEE, o SIS Aol

30. [If tan A and tan B are the roots of the quadratic equation Fo px + g =0,
then sin® (A + B) =
tan A, tan B = cﬂg.ﬁ&s’ts’mo X —pr+g=0 B SeorEd sin® (A + B) =

2 4
p & 14
| (1) % e (2) (4 q)P
g
P pa
= T
(3 (1-g)* @ Pt (1 -gq)
I
b 31. The value of 'a’ for which the equations 2 bax+1=0andx +ax+ 1 =0

have a common root is
SRoxderes 2 4+ ax + 1=0, « +ax2 +1=0DeX% of drai:&& Hroo oL,

-, o Do
| 1 -2 r,a{ 1
F @ 1 4) 2
Rough Work
0P
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i x“-8x+4 !
82. If x is real, then the value o STy lies in the interval |
2 -8x+4 . o3
x S SHE Froxrd % DensS @od wosdo n
1 1 1 ~T1
o 53] @ [5o @[55 @ [37]
cos @ sin o 0
38, Ao, p)= |-sine cosa 0| = [Alw pITt = |
0 0 e? )
(1) Al—, B) (2)  Al—, —p)
3) Ala, -B) (4)  Ala, B)
84, If A is a matrix such that | !
\
2 ) 9 irx 1 ,
[ Al 1},=[
3 2 0 0
then A = o
A o &8
2 1 2 1
[ ]m 1>=[ ]
3 2 0 0 .
G@géﬁiﬂ-b A= s me O\
fl 1] ”, (% .
- :
(1) Lo . ; (2 1)
(1 0 2 2
_'Laiql."
4
(3) L"l 1] (4) [—-3} M/'él
Rough Work yNEs \ U= =AY
gh o) d_;.i;,‘-fﬁr‘-"’j +6Y le i EL{-?,I-P“’) TR
cf\l_g'xq 412 \..2 x.ﬂl—l-'%*‘! + _{] 41 y- Ll-
9«52 2T Al
e l- X -\r-_).é- = [ ¥
] 94, S04 PRI 11} Tg:?&ri]?‘ u[‘-j l](“"f ] :
(B g @j—u[ils )L
=) -\:?ﬁj{“ﬁ‘ﬂ WET g .ﬁ-ﬂﬂ_‘j Y IECESCA R
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35. A=|0 1L 1 =A2—2A— “\ \?
- \ r
0 1 o0 A
\ | ..}._[ . l. L 4‘::" "
rlj A_] 1 "u _]\}I '-_
2) AT A\u
LY 4
- L E: \
(3) 1 Mr) —I \'\
. N
24 95 26 4 i
3. (25 26 27| = \ i
L
. _
, 26 27 97 Rt
1 o (@) =1
@ 1 4) 2
i
37. Letz=ua ~gi @ € R Then |j4 2 ~|i-z[f =
i
z=0-5i 0 ¢ R o588 oSp |itzf-|i-zff =
1y 2 (2) -2
| JT %
@) 4 @) —4
| :
Rough Work
|
L1
| %
12 P
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838, The locus of the complex number z such that
mg( z2-2|_=n
z+2) 3
is @
(1) a circle (2) a straight line
(3) a parabola (4) an ellipse
Shflgr=—dA) r . _
ag| T 5| T 3 wibgmoed Solg Sowpg 2 Dosh o :
(1) &y &80 (2) =8 X5¥iae
(B} &f SoeSecho @ ey 88 SHgo
b (1+ "
Y=g
| n -1 2) 1
3 2 4) -2
40. Iff: R - IR is defined by flx) = 7 + cos (6x + 3) for x € IR, then the period
of [ is
fiR->RY @8 xeRS flr) =T +cos (bx + 3) r» DGO &y fesgdo
(1) 2nr (2) =
n . on
3 5 (4) T
. - Lo 2] (242
41. msa_4=32m(2 sin o = |
' 3 @ 7 (2) 8 f
e | 3 13 @ 1 . .7
| 111‘_1___ gl _"'\II 1.l !
L ' o 3
- Rough Work L e .
.'."u - B - 1‘3 k |
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42, If fx) = sin® + cos® for x e R, then fix) lies in the interval
xeR 8 Ax)=sin’e + cos®y wond fln) HeoFesod wosto

T 5 1 5
(1) [8_' ;] (2) {5 '§]
| F
. 1 1 1
(3 [z- 1] (4) [z- E]

43. The most general value of 6 which satisfies both the equations tan 6 = -1 and
1
cos (0 = 2 is

1 F.
Seh¥toven tan 0 = —1, cos 0 = B C Tolodd &% 563 0 Forbm Jesd

n n
7= : + —
(1) nm+ 1 (2) Znm + 1
| (3) nm+ (—1)”%’E (4) 7:—”
Here n is any integer.
s¥pd n el afgﬁc;us'a,
2
I 44, (han"-1 x)2 # [cot" :c)2 =5i=~-x =
; 8
1) A 2y 1
. ' b
R —
| 3y 0 (4) B
)
45. For 0 < x < =, sinh™* {cot x) =
! 0<x<nb8sinh™ (ot x) =
|
. (1) los['th] (2) lng(m .i]
- ;2 ; 2
I 4
@)  log(l + cot x) 47 log(l + tan x)

Rough Work

14 P
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46. In a triangle ABC if acos® % + cm32%= 3_; , then the sides of the triangle are

in

(1) an arithmetic progression
(2Y a geometric progression
(3) a harmonic progression

(4) an arithmetico-geometric progression

(1) wc8@8E° aotrow

(2) Hme@ESE® aosrom

(8) SoH¥ ©46° aodmon
(4) wod-tbwEdS® dowron

w8 [Bhweo ABC &° acuﬁ%a-ccoaﬂ-%:% sond sipd u @had Heo

47. In a triangle ABC if QOZA = co:B = gox G

(1) Right-angled

(2)  Isosceles right-angled
(3) Equilateral

(4) Scalene

cosA cosB cosC
(/] e

e [Sgiz=o ABC &°

(1) eonfddso
(2) Jbbgwraw vonbidabo
‘ @) Shoedw @eHmo

4) oxSHersw Bebeo

, then A ABC is

sovd sSpds A ABC

Rough Work

15 P
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48. The angle of elevation of a stationary cloud from a point 2500 m above a lake
is 15% 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
wd SUANE 2500 Ded Q& ef Dot Wod a¥ BE Sy eediitoo
15° ©8 Bosd) Sod soEné® & Dy (H8Dowsy LspFioo 46
ot 15°=2 + J8 o2 wh SuEy Mol w PP & (Dweos)

(1) 2500 (2) 250042
(3 250043 (4) H000

' 49. The magnitude of the projection of the vector & = 41 - 37 + 2k on the line which
makes equal angles with the coordinate axes is
REnSwgfest s3m8 Fore: I8 S0F Jom 868 @=47 - 37 + 2k Sty

:.‘@aﬁan Fepde ¥-1)

(§ U ) 2 J3 O
| o 3 L. gl
L @’{ 7 4) 75 \

50. If the vectors T — 2x] — 3vk and [ +3xj + 2yk are orthegonal to each other,
then the locus of the peint (x, y) is
(1) a circle (2} an ellipse
(4) a parabola {4y a straight line
KOs T — 247 = 3yk, T + 8z + 2yk & w8 ool §758 wowmorr A0 sIyd
Dot (x, y) Rufy BossSgo

(1) =8 S8 (2) =& 5?‘9 H80
(3 ef dooJdocho (4) =¥ Howtw
Rough Work
16 P
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B1. For any vector 7,

EX(Fxi)+ JRFX ) +kxFxk)=
& 8&6% F B

ExFExD+JxFx )+ kx(Fxk)=
f @ g (2) 27

3 3F (4) 47

52. If the vectors AB = - 3i + 4F and Ié::si’_-:zj + 4% are the sides of a triangle
ABC, then the length of the median through A is

ud (Byowo ABC § gowces AB=-8i +4k: AC=5i —2] +4k ©ond
e\ b

A cegoe Gk Dgynd Sw A 5 L
1 Jia @ Jis AT
(3 J25 ) J29

53. If |@|=1,|5|=2 and the angle between @ and § is 120°, then
[@+36) % 3a b)) =

la|=1,1b|=2; @, b © &y 5we 120° wond {f&+35)><(3§—5)}2=

(1) 425 (2) 875
@) 825 (4) - 300
Rough Work -
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B4. Let 7=2i +j— % and @=17 +3k. If & is any unit vector then the maximum
value of the scalar triple product (i ¥ ] is
=20+ -k, @=1+3k 588 7 A0 D€ 3638, sde@eno (7 T @]
Gl H0N Desd

(1 1 @ J10+ 6
3 J59 4 J80

|‘ B5. 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
is
ol SEHBEY FETPNH0E wrend, LousHS SD¥e awyd, SEHE Hod
St Doed drd)infor IEFToh =0T S D, of oDy

I ' aod SogrNgd, S £ :\
35 35 y. \
| (1) 76 (2) a8 -\
7 35
3) 78 4 o

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

D By woen, Mk Jomode EnSyiEor nf IERET sdopd. D
Jod: Sowodes LEd FTEE |$NS B%oa Aol Sowgragd

1 7
(1) 2 (2) B
2 1
@ 1z @ 3
|
' Rough Work
18 P
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57. Let A and B be events in a sample space 8 such that P(A) = 0.5, P(B) = 0.4
and P(A U B) = 0.6, Observe the following lists :
L8 eopd wIom S & Hedes A, B o P(A) = 0,5, P(B) = 04,
P(A U B) = 0.6 n&g&gﬁg_w. 808 wbere: HJoNodl
List I (e*Beo~ 1) List II (0o II)
i PAnNB) (@ 04
W PAN B) ®) 02 )
i) P(A m B) (¢} 03 v
() P(A ~ B) @ 01
The correct match of List I from List IT is
wlov Il Dol ecler 18 SOauY ud

(i) (id) (379) (iv) P

(1) (a) () (e) (d) n
@ (o ® - (@ (a)
(3) (e) (b) (@) (ct)
(4) (e (a) (b) (d)

58. The probability distribution of a random variable X is given below :
e WeEyE Jood X Jowrdger Sgredo 8oslabnlod :

X=x 0 1 2 3
1 % 3 4
PX=x) i_ﬁ -i-ﬁ :.-ﬁ E
Then the variance of X is
sivd X 25,8
(m 1 (2) 2
(3 3 4) 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 i
ol gomds QW6 ¥ I8 T (FESTZ eE JogrIgs 0.00L
s gongd SLF ) 2000 HodEY For Mwime ISR S (SEScy Dol

-+ u&,"’;"&g&

AR | 2
o & » 3
(3) = 4 £

60. The locus of a point such that the sum of its distances from the points (0, 2)
and (0, ~2) is 6, is
Dotspes (0, 2), (0, -2) ¢ Sl Srore BnSo B osHEr @od Doy Sub)

Bodsdgc
(0 9 — 5y =45 (2) 5+ 9% = 45
@ 9+ 5y® = 45 @) 52 -9 =45

61. The number of points Plx, ¥) with natural numhem as coordinates that lie inside
the quadrilateral formed by the lines 2x + y =2, x =0, y=0andx+y =5 is
BoTtpw 2 +y=2,x=0,y=0, x+y= 608 253 SEE e wosTel",
Sire Sopgey Adedwei Ko Dodae Plr, y) Sufy Sowy

(1 12 @2 10 B
@ 6 @) 4 La
Rough Work

20P

,

|

-
I
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, 62. The image of the point (3, 8) in the line x + 3y = 7 is
sovdy x+ 3y =T & Bas (3, B) |S8Bowo
(1) (1, 4) 2) (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 anticlockwise direction. The coordinates of B in the new
position

Bosapen A2, 0), B3, 1) o 3078 3o, »@5ie 6¥6° A 1 45° 5%mo8®
SogSme Do 578 T8 B Jdmdves

@ (2.2) @ (v2.2)
@ @2 @ (V2.+2)

B4. If one of the lines in the pair of straight lines given by dx? + bxy + }:yz =0
bisects the angle between the coordinate axes, then k &

42® + 6y + k' = 0 200l SOWEEe oomest wy dp RivsTpe Doy
| 8%y SSbgwodd I oSy ke

i
1  {-2, -10) @2 (-2, 10
3 (=10, 2| (4) {2, 10
Rough Work R
21P
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85. Ifax®+ 2hxy + byz + 2gx + 2fy + ¢ = 0 represents a pair of parallel lines then
g ~ac
ff—be =
ax® + 2hxy + by” + 292 + 2fy +c= 0 a8 S&recld éwuﬁum&m Sed ey
g -ac _
f2-be
a a
(1) B (2) %
b b
3 7 4) i
668. If s and p are respectively the sum and the product of the slopes of the lines
8% — 2y — 16y* = 0, then s : p =
8% — 2y — 15y = 0 &rdod So¥dwe mene Bndo, Fwe sBo SO
s, p8dsip=
(1) 4:3 2y 2:8
8 3:65 (4) 38:4
67. If the line y = 2x + ¢ is & tangent to the circle x° + y> = 5, then a value of
c is
Sovdpy = 2x + ¢, S380x" 432 =58 HPe wowd, eSpd o Fogy e
el
1 2 (2 3
@ 4 @ s
Rough Work
2P
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88. A line segment AM = ¢ moves in the XOY plane such that AM is parallel to

the X-axis. If A moves along the circle xz + y2 = a°, then the locus of M is
" &8 Jgrpodo AM = o, XOY Se08® Jusyts X-opd8 Ssrostor &ous
&8s, mothd® A edb &Syso 2+ 32 =a® Jow 5803 M Bomsse
’ {ﬂ/x2+y2=4t:2 (2) ;2+y2=2cu:

(3) ::2+y'2-—-2ay (4) xz.al-y2=2ax+?ay

89. If the lines 3x + 4y — 14 = 0 and 6x + 8y + T = 0 are both tangents to a circle,
J then its radius is
SovOmen 8x + 4y — 14 =0,6x + 8y + T=0= Todr ¥ Sy==l8 850

3:{@3. [ 0] spga-g'o

1 7 (2)

4

PR
= IES B CHES

(qj._.. '

70. If the cimle.'r.2+y2+8:t—4y+c=Dtuuchas.bhecircla £2+y2+2x-+ 4y
— 11 = 0 externally and cuts the circle x2 + y% — 6x + 8y + k = D orthogonally
then k& =
égg_ox2+f+8x—4y+c=ﬂaﬁ6”§ sagax2+y2+9x+¢y—11=ﬂ
) uvaﬁvgsnﬂ 5;@@?&\;:.. gOS™Y ﬁaﬁb..rz +y2~6_x+&_'v-+ k=03 vowsS*datorm
pod ™ sapdh k = ry
(1) 59 @ -59

3 19 ) -18
Rough Work o :
\ | A
; -
pi lk L] I
23 P
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71. The point of contact of the circles x> + y> + 2¢ + 2y + 1 = 0 and
2yt %+ W r1=0is
aséa_v_mf+y""+2r+2y+1=ﬂ,x2+y2-r2r+2y+1-—-(lu aand &9

Do
@ 1 @), -1)
(3 (1,0 @ 1,0

72. If a chord of the parabola 'y2 = 4x passes through its focus and makes an angle
l B with the X-axis, then its length is
L, SorS oo yg = 4x Glngy, w8 sy ool ocDioge P&, K-a_guéi‘ 0 5%s0
, {3‘;)_ % =g Fepte T
(1)~ 4 cos” 0 2 4 sin® 0

/
@) 4 cosec® 0 (4) 4 sec® 0

! 73. If the straight line y = mx + ¢ is parallel to the axis of the parabola 3'2 = x
o2

and intersects the parabola at Eﬂ' then the length of the latus rectum

is

$0¥0® y = mx + €, SCIOTN0 yz = Ix G¥y ®FUd SSroddorr wodww,

2
¢
ST SodiEly [E-f] 5$§ podTh eIyt B ool SPEH

W 2 @ 3
3 4 4) 8
I
4 Rough Work
|
1
| 24P
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74. The eccentricity of the ellipse 22+ 4yt & 24 16y + 13 = 0 is

ég,ssago 4 4%+ 20+ 16y + 13 = 0 adyogs

| V3 . o
(1) 5 (2) 2
1 e
(3) 7 (4) Bl

75. The angle between the asymptotes of the hyperbola x* — 8y* = 3 is

wBIEIosho x° — 3y° = 3 Bl sIosoPne H&y o

| ol @

|

bo | =

n 4 -
(3) 3 (4)

1
76. 'The polar equation of the line perpendicular to the line sin 6 — cos 6 = = and

_ n
passing through the point (_2, E] is

N 1 m o
H56¥3e sin 0 — cos O = = 8 voworr @otos Do) [2».‘6) aegoe & aod

! $o¥dyp S SAFEmo

l ] |
1 (1) ain'3+msﬂ'=‘l§r+1 (2) S’inﬁ—msﬂ:‘!ﬁ:l
I
131_/ sinﬁ+cﬂaﬂ=J§r—1 (4) e’esﬁ-si.nﬂ=@
Rough Work
| 25P
|
- - - N . __i
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T1. The ratio in which the line joining (2, —4, 8) and (-4, 5, —6) is divided by the
plane 3x + 2y +z -4 =0 is
(2, —4, 3), (=4, 5, -6) o5 TS TS Sh8eo 3x + 2y + 2 —4 =0 wolod

P8
(1) /21 (2) 4:3
3y -1:4 4) 2:8
78. I the angles made by a straight line with the coordinate axes are «, —E-— o, B
then B =
- Hﬁidﬁ‘?q: Rrswred® 3% Fow %—a,ﬂ sond ) =
/ s
n 0 (2) 8
n
(3) 3 4) =n

: 79. A plane passes through (2, 3, 1) and is perpendicular to the line having direction

| ratios 3, —4, 7. The perpendicular distance from the origin to this plane is
| £¥ $oSeo Dok (2, 3, -1) owoe D&, 68 e 3, 4, T feo =¥
56¢¥ OpS eoomorr @l Scoliofhs <ol S SHdus) sow Srdo

3 5

(1) ﬁ' (2) Uﬁ
6 / 18
(3) Jia (4) 7.';;

80. The radius of the circle given byx2+y2+22+2::—2y—4z-19=0=
x+ 2y +22 47, 18
Pyt - Y42 -19=0=x+2 + 2+ 7 3003 SjE o

() 4 2 3
3 2 4 1
Rough Work
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PHYSICS

8l. Two photons of energy 2.5 eV and 3.5 ¢V fall on &8 metul surface of work function
1.5 eV, The ratie of the muximum velocities of the photoelectrons emitted from
the metal surface 8 |
2.5 eV 50w 3,5 oV ¥ e Soas §Pe% L5 eV S0 (Shabonie é"mamu—:.:
a0 JoLT, 6‘#&&@‘& ol Swad wod cogriie Hbd dve DS
(1) 1:4 2 2:1
@ 1:2 4y 1:42

82, Caleulate the wavelength of the & line for z' = 31 when a = 6 x 10" He" for
a characleristic X-ray spectrum.
r=3la=6x%10" Bz seau o8 wlisye X-S8a FeBued L k, B Gl
Eﬂuﬁ‘ﬁ_r:;g;& ricfosol.

(1) 1383 A Z) 1.3% nm

@ 183 x 107" m 4) 183 nm

8. IF200 MeV of energy i# released in the fission of one nucleus of 01T, the number
of nuclei that must undergo fission to release an energy of 1000 J is :
ed U dossc 840 SobIgd DaSodds ¥8 200 MeV wand 1000 J '

8 hdedahes 27 Fo¥ve ILBE SCowsss?

(11 3195 x 10" @ B25 x 10' |
3) 125 x 108 (4) 3125 = 10™
Rough Work
27P

e
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8L Ina pn junction diode the thickness of depletion layer is 2 % 10° m and barrier
potentinl i 03 V. The intensity of the electrie field ut the junction is ;
(1) 08« 107 Viy™ from n to P side
1'2!" 06 % 107° Vi from P to n side
(3 15 % 10° Vi from 7 to P side
(4) 1.5 x 10° V™" from P to n side
EEpn D08 SamE Sl 38 Sioio 2 x 1078 m Sipas P ol h-'mu.fu,:s\fm
B8 wowd Sof A Sass a_ajf aLﬁﬁ
(1) 086 % 10 Vm" n o8 p Ik
20 06 x 10" v p el n Bk
_ @ 15 x 10" Vm™ a ol P 3%
. 4, 1.5 x 10° Vin ! P 08 L Bk

86. The dimensionsl formuls nr 5 puH (hp — Permeability of free space and
| H- mug:mt.lc field intensity) is -
;_ lJuH oz DB weEs (- Tpen (S3 (I EgEes H-sablm s Fi&
85) :
ML (2 ML
)  ML? (4 MLAT!

B6. A certmin vector in the xy plane has an x component of 4 m and # y complonent
of 10 m. It is then rotatetd in the xy plane so that its x-component is doubled.
Then its new y component is (approximately) -
(1) 20 m @ 72 m
(3 60 m 4) 45 m
Y oled™l uf S8V ) reo¥is 4 &,y wovEs 10 2 AR0 x wovan
Tdomy u:;'»-.:ga;bi xy Sefu€” |gdao FBE D g, ¥y movss

(e m) &

20 & ). 7.2 &%

(3) 60 & (4) 4.5 &
Rough Work
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87. A police party s moving i a jeep ab s gonstunt speed v, They saw a thisf at
o distance x on o miotoreyele which is at rest. The moment the police saw the
thief, the thief started at congtant acceleratinn . Which of the following relutions
is true il the pulice is able to cateh the thisf 7
wf dHET v SHSiEnE® Doy Sme x arosns® e BEET N
Sratt R8T g of Soil dsret. PFlle SelS Scud Eod
U SLHEeInEt FBua. Thibe u Gl S Oeod Bob Sonuerul®
S8 ﬁﬂ%wﬁ& » i :

(1) 4 < ax 2 * < %
@ e > 2ux ) 0=

B8. A 1N pendulum bob ig held at an sugle 0 (rom the vertical by a 2 N horizontal
furce F as shown in the figure. The tension in the string supporting the pendulum
bob (in Newtons) is

s 1N &lofh reoss. 2N Sudtie F of J3s H&mosd wods oweos
Deodpdosed® ) fadn Jowde (Seaud® frbia) eodulss. 6 sy
Brg® fe Sdge (Srgesc®)

. p———

b2
l“ ‘\.
¥ L]
i ke
i L
i L
! N
:
i L]
: N2
: P— ¥
i
\
2
(1) com (b3 m
3 S ) 1 i
Rough Work
29P
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89, The maximum Lension a rope can withstind is 80 kg wi. The ratio of maximum
acepleration with which two boys of masses 20 kg and 30 kg ean elimb op the
rope at the same time is .

W evdh SWEEOAT G0 SugE 60 kg wi 20 kg &8s 30 kg (Sdpetay

*

fie Bf8 et Id e Lok PRy, o odd gdoee Mg
& 2:1
i 4:38 4 3.2

e

w1

80, A ball is let full fom o height Ay It mukes n collisions with the earth. After
'n" eollisions it rebiounds with u velocity ‘v und the ball rises to u height A,
then coefficient of restitution s given by -
hy 281 S08 wf wol BoSinSe AMcdiS el oriE o shirerw
AhEs. W sbdrete Sthod I v, 8% wé = oGl audch: = odd
, by SBK INBFST |HerpIpDed femEdy |

' h, TEn - _ﬂl 1G]
o 2] o o3

9. Acircular dise of rading ‘R’ is removed fram n bigger circular disc of radius ‘2R such
. that the circumferences of the dises touch. The centre of mass of the new dise s ata
distance ‘R’ from the centrs of the bigger dise, The value of ' is .
[‘ R opi=gas fde of Sjens DS IR 3o fe w8 3o Ly Dol
|

& S8 ervlulien Seledad. W8 00 Todoe Sol8 74 LY cus
Eeigord Jodas Srdo 'oR' soud o Jed :

' (1 2 (2) !
| 2 g
; 1 1
W @ g
Rough Work
P
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82, A uniforio chain of Jength L is lying on the horizontal table If the coeffictent
aof frintion between the ehain and the table top is 'y, what 1s the maximum length
of the chain that can hang over the edge of the tahle without disturbing the
rest of the chain on the table ?

Laray tie o DEbE Rt f8e 23r080 nod SR FMwmlm Sbol
ROD gridSuwe &8y ihgm Swmfsds W soud, eed Ao WADS e
V8D Srqiioan. mp mosh Dol Pevddols Fwil 803 30ay cos!

L ul
(1] {1+ pu @ (1+u)
‘ L pl. )I
. ‘ (3 - () - i

93, Two uniform circular discs hsving the same mass and the same thickness but
e i e i R e e vl e B
rotational fnertia i - ‘
{1  the one made from the more dense material
(2)  the ane made from the less dense masterial
(@ tho disc with the larger angular velocity
(dy  the disc with the larger torque
vl Byt LT ModSe e Dod SEbE N DHw AT IowuE” H
FobuaAsD =L o a.g@ve’.‘i»m =1 St w8y |[prasss de Dy ;
() otys o Ne Ioficd’ Satudsa
(2) Stpd Fods fo Iediud’ JSedIs
(3) S¥ps §fdon Jhsx He D
4)  aiys sogrsisy (@vfy) Hde B |

e

Rough Work
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84 A thin hollow sphere of mass 'm' is completely filled with a lguid of mess 'm0’
When the sphere rolls with a veloeity ', kinetic energy uf the system s (hsglect
friction)
'm'ESped fe oF Swsd Feo FEEum’ @oped du (oSS6E gebos
Aodulin, MEss v Inass® Sadg, w ogds (8= 08 (wed Sifdee

8%
R d 2
(1) 2 (710 2 me
i 9 5
@ = met ) - mp”

il

95. Assertion (A) ©  Ap astronaut inside & mueive spaeeship orbiting around the
sarth will vxpericnes 8 finite but small gravitutional fores
Reason (R) © The centripotal force necessary o keop the spaceship in triit
arvund the earth is provided by the gravitational fores between
the onrth and the spmeeship,
(1} Hoth (A) aod (R} sre true and (R) is the eorrect explanution of (A)
(2)  Both tA) and (R} are true and (R) i not the eorrsct explanation of (A)
(3) - (A} is true but (R) is oot true
(4 (A) i5 not true bot () w roo
ApSse (A) 1 ged dae SElenisg whEt seedi " fe STkod
ZDinE Stpd mbewsin sovdl) &SHENE Jodkss
Poags (B) | wosby Tom grisdir NGet Toseh sdiras sbded
wereily, oIk Sodw ee8lf TN iy Ae F.;E;ﬁ*ia'e‘
Bec D@5 el
(1) (A) S8l (R) Dod= B0@0S (A = (R} 206
“ (2) (A Ssfos (RY Bodes 306238 (A) % (R} #taus Sdde =
@) 1A gBEnEa, wR (R) S0&sE mas
] (A addnds we. =0 (R) Jtcus8

.
fe e S
-

Rough Warlk

2p
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' 96 A simple hormonic oselllator congists of a particle of mass 'm’ and an ideal spring l
with spring constant ‘&', The particle oscillates with a fime period “T". The spring
| % eut inta two equal parts. If one part oscillates with the same particle, the time
' period will be :

«f S0¥ Sy S'ase m' EEged e Lf Seded S0at ceRmetas

*OOAE e 885 Motk SDAGKIRE e Suls T Sforsgd pedul

Fome Jikes, @ \fporki Yok Ipd Erasuaes dhed 8 srisn

I- ; vd SeduE® Stesrm 30, Stodds wmosn: |
m 2r (2 J2r
5 T
VI VAT @ 3 !

87. Two blocks of masses 1 kg and 2 kg are connected by & metal wire I

going over a smooth pulley, The hresking stress of metal is %2* x 10" N,

What should be the minimum radios ol wire used if it should not break ?
= 10 ms™*|

1 kg mow 2 kg Sdgores o Sodh 83w w8 vy BhE® sened

o8 Bmes syl FRemes 8 o ddhas (FBoodn

] .
fﬁ « 10° Nm™ & @sSios dcasBdd 84 503 SpPoss dud?
=10 ms ™)
Iy 06 mm (21 1 mm
8) 1.5 mm 1) 2 mm

.‘ -, ugh Work

3P
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88, If two soap bubbles of different radii are connected by a tube, then :
(1)  Air flows from bigger bubble to the smaller bubble till gizes hecome
equal
(2}  Air flows from bigger bubble to the smaller bubble Lill sizes are inter-
/' changed
rga‘ Air flows from smaller bubble to gger
(4)  There is no flow of air
oy iy mga“q;m Mo Dok Sesy N8 GRS Ay ﬁ‘&ga"mé"’ B
(1) o8 Sosmare wEGShy SEH L S wSd S0l Dg wEHE
| | &5 &S odudd
| (2) amd SBamirey aeSed wdbpdoi b B mdl Sed DG
1 mdfse |SSBrodsd
ﬂ 3) e Oy wdn Sod BE wmddR (HESredhd
| {4) mh (SardEdr ol

99. A large open tank has two holes in the wall. One is a square hole of side ‘L
| at a depth %y’ 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
f of water flowing out per second from the two holes are the same, Then value
i of R is :
I wy B00 oy BE &'¢ FdE Tom Uored sPoeis ¥l T
Hol Yy 526" U BdEd Ao JROFTE Todss, Todss Deviy ol
‘4y' %60 R’ aﬂgﬁﬂfcﬁu flo dyesod Codan. B°EN Gesre S88° Dohuydy
| Toth fore Hed BERE® | ESired U8 Z8dmorw Saegsn wouy R

el !
| L
I[ m 7 @ onL
|
|
L
L @ L2 @ o
|
I Rough Work
|
|
|
i

' 4P
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100. A nov-copducting body floats in a liguid at 20°C with -;- of ite volume immersed

| in the liquid, When liquid temporatum is increased ta 100°C, %—-nf body's volume
| is Immersed in the liquid. Then the coefficient of real expansion of the liguid
ig (neglecting the expansion of container of the liquid)
20°C a8 33 ey Pdmd” uE s I8 Sh9 o) SIS0SrmEnE®
2 :
7 oo SeAnss. (O8 aRPNES 100°C B Delsd e Sk =0
S0 aIe” % ol RO, FSSx Sy e opitd e,
(Sadn o =8 e opftoeny stadese do):
; (1) 156 = 107" C 2 156 x 107!

@ 156 x 107 4) 0156 x whc?

101,  An insulated cyvlindrical vessal filled with an insulated piston of negligible weight
and negligible thicknesa at the mid point of the vessel. The cylinder contains
o gas il 0°C. Whon the gas is heated to 100°C, the piston moves through s
longth of 5 em. Length of the cylindmeal vessel in cm 18 :
| e aZwodld drirwd dm@cotod IOMdedBl prdv Hbck S0ndosSEh
SecScfe ad wol¥ Snlefds w 28 N¢y Lok S0 BhuTRdss,
o .-:.r;m 0°C S8 srauhd 100 SR soked 100°C & 838 s
Sudorde § Dol Dradd SOeLXS. Snireed @ A (Do.ne6Y)
0 1365 @ 273

3 486 (4) 646
Rough Work
|
3BP
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| 102 A reversible ongine converts one-sixth of the beat supplied into work. When the
tempuriture of the sink is reduced by 82°C, the efficiency of the engine is doubled.
The tomperatures of the source and =sink arm |
adeols @a3SwE® WM Sosd: wf al;dddh GNoEsn M Swens
Nobe aRNES 62°C EfclEga wuEss @al), SXE THoime mEdss
b Lok al¥ie Sham
(1) . 99*C, 87°C (2 A0C, 37°C

| @y 95°C, 3T°C (41 90°C. ST'C

103, During an adisbatic process, the pressure of & gos is proportional to the nibe
l of its temperature. The value of CJC, lor that gas is :
¥ LSy @fclsos, o oo ‘UEJe =D BE dﬁ':_fﬂﬂ =1 et
-...a‘.snma-aw e b @ RS CJ0, Jumss ;

wr (2)

talén avl=3
B |

| i3 14
104, Two slabs A and B of difforent materials bt of the same ﬂuuWﬂwﬁiund

end to ond to form & compogite slab. The thermal eonductivitios of & and B ure

'k mnd *hy’ respoctivaly. A steady température difforence of 12°C s maintained

weross the composite slab, If &y = EL , the temperature dllﬁrﬁnum alnb

Als

0y Scould' Sobeds 3 Modss Ao Suk Sdgwm A HiEs B. X
Hodws ﬁsﬂa wihser TRk 55 SoiclsD A, B afosE Guve
" S k) Ddcis hy 8 gocky SEgh Dosso 120 atne S0

swhidahedsn, k) = b o A USce S8 altine L

2
| Iy - 4%C (2) 8¢
B3y 8'C 4] 10%C
——
, Rough Work

36P
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106. The wavelengths of two sound notes in air are g5 ™ and Jonm. Each note |

produces § beats per second sepurately with a third note of fixed frequency. The |

velocity of sound in amr in m/s is !

40 _ 4 -
. wEE® Dot SpD Hjoees ﬁ m ddy 108 ™ FdoniTo pods SUA ey

| [ Mege, RO EFTpSge Ae wf PSS SEUed” WELR Y Shpdow

' l :ﬁg_%ﬁiu& o5 Sen Jnds (&meft):
) | i1 360 A 390
(3 300 (4) 340

106, Two uniform stretched strings A and B, made of steel, ure vibeating under the

game tension. 1F the first overtone of A ix 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 -
el Sdyad" SrdoiuddA Docy Besd Tods 2500 a5y & daradohedsy

dffen Soliibovyon A apessin, B oydeend S ey A Gl Audd el

S
1

B Gud), Soad wl Bovnd dsersum ach, e Sud UGe SaHe D0
Y 2:8 (2 112

3 1:3 4 1.4

—

Get More Learning Materials Here:n m @ www.studentbro.in



D E 2011 D

107. The focal length of a lens of dispersive power 045 which should be placed in
contact with & convex lens of focal length 54 em and disparsive powor 021 to
mike the achromatic combination from the two lenses. in em s :

046 Jde rbdpe Ao dwovdy, 8 Rolie ogeso Mook 0.21 Fue
Fddge e Bwosrmd Sesod' Abyn afdeds, s Jok Siow ey
sS6Y Sedmforr SHSctSTed, SurRl acddeld ggeddo Dwd

(ho.dinefd) -
(1 45 (2} 40
@ 180 (41 -180

108. Which of the following statements are true in the context of a Uompound
Micrascope 7
(A) Each lens produces s virtual and inverted image
(Bl  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 eoncave lenses respoctively
(1) (A}, (B) and (D) (2) (B) and (C)
(@  (A), (C) and (D) (4} {B) and (D)
Nodlel SRRSO HoSopld S Jua DScwest 3L ‘ahordse’?
(A)  eBypy Bolo, SofolER grg @8Ruoly SEmEiESOs
(B) &7 #sewll S8 ey SSgodde woescd
) =g seredy Wy Sde sIST6 Fhhod mer pSed
D) 5% sdfura Jodnr Sored, Joed oo

(1) (A, (B) Sibews (D) (@) (B) sibate ()
@ (A (C) Lsat (D) (4) (B) S0t (D)
Rough Work
8P
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A ray of light refracts from meditum 1 into a thin layer of medium 2, crogsses
the layer and is incident at the eritical angle on the interface between the medium

2 and 8 ae shown in the figure, If the angle of incidence of ray is #; the valoe

of 0 is :

wd ol Siwo wrd¥o 1 ok &rddo 2 Gul)y swmsn Sl Sdesde
D083 dSoved ool ood oo 2 0oy wedSo 8 v Xgy fo sosd
Sofep Sedf Fmo S H¥¥e DoMidod Tob S¥me S¥E S'we B

| woud, B Jwd
s
|
1
| 2
|
3
(=1, E] ; (18
1+ (1) sin [9_ @ sin”e
| ;
W sin-t (18 a2
] 4y sin [15] (‘_1/ =in ‘13.

I Rough Work
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110. 1o the Young's double slit experiment, the resultant intensity at o point on the
screen is T6% of the maximum intenaity of the bright fringe Then the phase
difference butween the two ioterfering rays ut that point is :
afoff mpor DBY (Eaetiof®, B0D L8 Doty S8 el 8158, SpBien

I8 Gusy MoE BESET THH eqs. woud JgENdmsS: malspdy Tod

| Tol Meius &y oeifti ed Spsd S5
,.«"

(24

Il 11

Bl o=
s &l

(3} 14}

11 I bae magnet of pole strength m and mognetic moment M 8 cut equally §

times parallel to its axis and again 3 times perpendicular o it axis. then the
pole strength and magnetic moment of sach pioce WW#HIJE

S:SAEe m, sk es praddAn M e ScavalSyposly o wpil
ss=odgatee B 3-1:& Saeureid, el cowore 3 ?aid&ddﬁ-.’ﬁumm B S
Ad BT 8y sobdryosah Sng) Sed) |fd SEaSy, sami o prdiisue

Sen ey

I | m M m M
m M m M
(31 B 24 B Tig
Rough Work
40P
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112, Some physical quantities are given in the List 1 and the related wiits are sven
i the List 11 Mateh the correct poirs in the lists -
List | List 11
(e} Magnetic field intansity (o) Aao |
il Mugnetic fux i Wb m™
| (e) Magnetic pole strength = Wh
I ) Magnotic induction ) A
i Am’
Y e oriked: b [ &, o Nebud oDy Edswve |
whe [l & alpms. oLovaé™s NBELd momatk eEasSod | |
oBa | e Do 1
ol w&fpes §i& Gas frh  A-m
(h) winpoE sl W Wh
] (M) SuEnod SisRgio g Wh
) wesdmos Doa h A
{ Gl Am®
The correer mateh ia |
(= 2O0&E6 =)
(1 faie), (A0, (edly), (didi) B kil thi—(gl, felde, (e {
(8% takahy, (bidel, (oldi), (d=tf) (4 (ar-(, e, (ee), =)
113, Atully chargod capaciter has a capacitance 'C°, It is discharged through o smull
eail nf resistunce wire, embedded in a block of spocific heat ‘* and mas= 'm’ under
thermally isolated conditions. If the temperature of the bloek b raissd by ‘AT
the potintial dilferunics V ucross the capacitor initially is |
Sukmlere sdso AN 3 LLE Salfy, 3D RS 'O LLL FReRRE ﬂﬁ.":..é..:;a."“.
I.‘-E-_:::.:.u e, BSgesl  'm’ (e wB :h;ﬁg:‘." Erafg B8 fHe =8 h.*;a;::
Fyom @d00 ShEo% Aoy ﬂi’:u"il ‘AT ZahdE, 3o0el T8 Say B Om
& E“:.-;qué dov, V Sos |
i oy [[(RmeATy (@ [Amear)™ i
2ms AT}
¢ ) [ T i 2 me ATO
Rough Work
41 P |
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S |
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114, Two identical condensers M and N sre connected in series with o battery. The
space betwoen the plates of M is completely filled with a dielectric medium of

dialectric constant 8 and a copper plate of thickness % is introduced batween
the plates of N. 1 is tha distance between the plates). Then potential differences
across M and N are, respectively, in the ratio :

Sod: B HErd Idboeie M aoasNo® af Hecd® [fd Sogwve o,

M ¥e3yf Sofu &gy Z2edy 6768 Looso 8 fe 5%¢e ci~F5od® arboe
nohe=t:. N n‘nﬁﬁ;E Sofo &gy % Sode de th dcEl acleod,
(d ©d38 defe ¥y Enos) wewd, M Ne S35c &dy ﬁ"bglﬂi i 1)
Nl S

(1) L B 4:1

@ 3:8 @) 1:86

116, The electrie current § in the circuit shown is :
Bod SrDhS Seabod” DSgE @ | Ded

W

Y

(1) BA (3) 24
(3 BA 4) 4A

RHough Work

42 P

Get More Learning Materials Here:n m @& www.studentbro.in



E 2011 D
D

118, In the circuit shown below, the ammeter reuding is zero. Then the value of the
registance K s !
fod Sndid doded® wigsl dom duep saed RYe B Sed

12V 2V
*| | | = . = A
| 1 |
5000 It @D |
' -
i |
(1 600 (2) _100 Q
8y 2000 (@1 400 Q W
117. The thermo emf of & hypothetical thermocouple varies with the temperature

8 of hot junction as E = a8 + b6” in volts, where the ratio a/b Is 700°C. If the
cold junection iz kept at 0°C, then the neutral temperature is :

(1) 700"C
(2) 1400*C I
(3) 380°C

(4) no neutral temperaturs i9 possible for this thermoeouple

e Seylns afdufc EuE ad ISgomes woo, 34 Zo us‘:’:[_ﬁa'
08% B =004 b8° (S'eee® ) Sradios. s8pd D8 alb T00°C. Sud of
afinesn 0°0 5¢ @old, sei @t s |

¢ (1) 700°C |
(2)  1400°C
(3)  B890°C

M) & exahmild dud e NE acaws Fgge m&
=] = a=

Rough Work
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118, Match the following and lind the eorrect puairs
List 1 List 1T
lal  Fleming's left hand rule @) Direction of induced eurrent
(b)  Right hand thumb rule (i Magnitude and direction of magnetie
induction
il Biot-Savar law () Direction of lorge due to magnetic
mifuction
ey Fleming's mght hand rale () Direction of magnetic lines due to current
%0 fod ebeed® S0&T soseds Mioged
=hee | eloe 11
(@) ol Qa6 Dwess () (S08 JosE (Faese 59
) B4 Sesde Nwodd () sdhipod (Bdm Sbirac Siduk &4
() oomd PIE Dokdko @) wBdnod FSode 160 wedd
{ef) "g;':r::-ﬁ' BATE Swodd (W) Jps Escdrcdo SO0 ediinuB Jps
ov
(1) Cedg) =), (e, (d)th)  2)  faddgl b k), e, (d)—e)

(8) ()=, (=Eh), o)-{g), (de) () (@A), (b)-ig), leile), (=)

Rough Work
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118, A constant voltage of 256 V is applied to a series L-K circult at £ = 0, by closing
n switeh. What is the potential diffarence across the resistor and the inductor !
at fime f =0 7

L-R Jc Seal=i8 t=0 88 Myis Scbddse oge 25V L4 S'gen

sndtie dbad =0 poe 35 A% Fae Sy S0es (380

| o &gy E?'*L;_;}uﬁé' do Sodod dokecd? 4
: 08, 25V @ 125V, 125 V
| @ 10V 15V W 2BV.0V

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

ita sensitivity bocomes 10 divisions/Amp. If the galvanometer is of resistunce |

, 20 €2, the value of shunt used is :
i w oo iad S degy rae a6l Sovmeveshdil o8 Sof DEEON

f SAf, oon gy e s 10 S ravectiosl sHRol. ruyast WS

20 (1 e eoud agE~Nods Zud FEFo Loy
i 4 @ 50

(3 200 4y 20

Rough Waork
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CHEMISTRY
121, A motal nitride containg 28% nitragen by weight. The moleeulir forthuli of nistal
nitride 18 MyNy. Whav is the stomic weight of metal ¥
o¥ 65 JEEET o dord 260 Zi8'ef sos v £ SF(ES st
M,N,. e Joonern ERcE? -
3 72 (2] G4 @y 100 ﬂf 24
122. Which one of the following statements ls not correet ?
1}?"/ The fraction of total aumber of molscules of & gas having most probable
veloeity moreases with an increase in tempersture of the gas
(2) The concentration of an ided] gas at 100 K and (0B21 utm. of pressure
i 1.0 % 107 mol. it~ (R = 0.0821.lit. atm, moal VK=Y
(3) I the rmy velogity of an ideal gas st TCK) is 0 em. 57, ite rms velocity
at ITVK) i ‘20" em.s™
(4] The avernge kinetic energy of gas molecules is proportional to their absolute
temperature
S0l LSoned” DO FOGLIE w&?
(1) #oa dogvdipes dfc SONE Dodo odle smdie HS @llis
TORS Fed b
(2) 100 K Sdcse 0.0821 sevy, e 5080 S8 ¥ wE0y Sk mEd
1.0 x 10% 2=t (kR = 0,0821 E. wery 1KY
B) TR S5 w8 sde oow rme Ido 'C meds BT scd AT 25
orn  mmE 2o 20 el W
] orol smae Yhe dbe 0 o8 S5 434 AE P U PR T
Sodas
Rough Work
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133, In weidic modium, 100 ml ol 0.01 M KEMnO, solution exidizes 100 m] of H, 04

solution. Tho volume of 0,01 M EMnO, required to oxidize the same volume

ol HyOhy in plkaline medium in ml. i= :

sdpdieiifod” 100-&:.8.0 0.01 M EMn0, jordess 100 2680 H)O, sy

ol yEnsy s o ceirEee® o BIsbdradute Holy o wiitde:

Jamas wsohd 001 M EKMnQ, &85808rsss &.8.6% So&)

) 400 - 300 ..

500 |

(3) 3

4

1 124, A solution of 10 g of & non-volatile hinary electrolyte (mol. wt. = 100) in 500 &
of water freezes at -0.74°C. Whal is the degree of iomsation ?

10 v weeiple oyibsray¥ Dfgd TUNg SodSu (smerdd: = 1000 X

500 g A4S SNedS rSede OT4C S8 Sl 8 Sed Sl

odd wod?

|
|
|
[ (y of water = 1856 K molality )
l
l

(L€ ky= 185 K St )

(50 @2 75%
} (3 100% tdy 0%
! Rough Work
47 P
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J 126. For the electrochemical cell M|M*|| X7|X, EXM*|M) = 0.44 V and

EYX|X7) = 0,83 V. Which one of the following is frue for this data ¢
| (1 M+ X - M + X is u spontanesns resetion
2Z) M 4+ X = M+ X is a spontancous reaction
@ By =077V

@ E. =071V

el

MM X7 |X e Dogd oFraty @aysusy ETMT (M) = 044 V Zbaw

E'X|X) = 033 V. 60 Seromsvoin §08 o006 80 Shodhi?
1) Ms X o> M +X of soclssd Sog
@) M +X M+ XL soofse S

3 E 0.7 V

o

4y E =0TV

o

126. In eloctrochemical corrosion, the metal undergoing corrosion :
(1} Acts us anode (2)  Acts us cathode
(3)  Undergoes reduction (4) Liguefies

Sehgd SRRahy SPingaiod®, Sy |

(1] 8% SPSasr @) =88 shdang
(3) gasSimds mdhidha (d) |slsdowus
Rough Work
48 P
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127. i the length of the unit cull is & A, the smallest distance in A between the two
noighbouring metal atoms in o foce centred cabic lattice s
o8 308 Foibs fecfod® Winpd nE Tay b A e, » srogest
s%, 5Nd o Bom Slie sUdemde gy do ERE dnide A odt

ST
(1) 250 2 A0
B 707 4y 3.535 |
128. Mateli the following : | 1
List | List 1 h
(A} Arrhenius equation () Free snergy change |
(B} Slowest step in o reaction () e time ™
_J': mechanism .
() Hate eonstant of & IT order (0 conce™ time™!
i roariion
() The possibility of & resction (w) Rate determining step
depends on () ki=A. o HRT
8ol ¥ edTUSIER ]
_ sl 1 eDae 1T -
) A =dael sbsoac ¢l Byew ¥8EY sndg I
iB) &8 ﬁmg&:;'p‘;’_nf‘ fid rq‘#ﬁ"i meo!
EI’;H& Saulie wod
| (C) Doad @FSmed Sdg (i) orus'mveo!
Daud. e
7 D} dop =& 3'4:’35 Eﬁ:’-i (i) Te ?Aq:ﬁ’!i" wold
s RS ) &k =aA, pFult
The correct answer o -
' fdond  SdeoeSSn:
| | (A) 1R (o)) (1
‘I (1 (v fi) (if (i)
. (@ () (i) (i)
r’ [ U (1] fiu] (il L)
| () (ifi {fu) i (i
Hough Work

49 P
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120. AL 'PK), the partial presaurcs of SO,, 0, and SO, are 0,662, 0,100 and 0.331

atm. respectively for the reaction 250, + Oy —— 2 80y nt equilibrivim. What
18] ) ()

is the partial pressure in atm. of O, when the equilibrium partial pressures of

80, and S0, are equal at the same temperature ?

280, + 0, 280, FLeeLBE° 80, 0, HEc: 505 & MK Laorves SuNor
tar) Lam) {a)

0,662, 0.100 S0 0.331 wirey. SO; Sbdin 80, o Sk Ba 538 Lagsve
Sdmsdoudl, O, i Lasdds es€° Jodl
(1) 04 (2) 08

(31 025 (4) 25

180. The order of pH of 0,200 M solutions of NH,NO,, NaNO, and Na,COjy is :
0,200 M NH,NO;, NaNO; b0 NayCOy oriice pH SthisiSaas
(1) NH,NO; < NugCO; < NaNO,
@ NHNO; < NaNOg < NayCOy
B NuyCO, < NaNO, < NH,NO,

Rough Work

| 50 P
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181, Which one of the following pairs represents the intensive properties ?

(1) Specific heat and temperature "
(2" ‘ Entropy and density
(4)  Enthalpy und mole fraction

(40 Heat and temperature

Sofy ME° 2 w8 fEy Sogud Erllodsh?

(1 N&ﬂ.ﬁa &batn aNg

(21 Sef'S Sboke oS
. @ Qopely &bal: Iwd grrio

4 aEIs Sk ai:u‘sa

I 132, According to Langmulr adsorption isotherm, the amount of gas adsorbed by unit
surface area is |

(e, b, k and n are constants; P = pressure of gas)
wrolidhoed Ears w8 ERSNET, rdd axbse Jeegsud e8F HNso
Hofs rots SbSrod !

fa, b, b Sl n e ?ﬁﬂﬂanﬁw. P = ooty Lasss)

| rsﬁ/l bp
| kP | C

aP

aP
(B *-Pm* (4) m

Rough Work
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1838, Calcium carbide is hydrolyzed using hesvy water. What are the produets

formed 7
/1
ruo FE A grikecs® soliade mlosmdh D648 Lsmfi-gu 207

L

(1) CalOH),. CaD, (@) CalODy, €y, i
’ -y
A *a'P
B CalOD), €D, @ CalOH), 0D, L

184. The reactivity of Ca, Sr, Mg and Ba with water follow the order -

nAE* Ca, Sr, Mg S0y Ba ¢ Sovpsiyse avdosi (Sahain 287

1) Sr>Ba>Mg=Ca (2 Ba > Sr>Cn> Mg
l,'
(3] Ca > Mg > Ba > 8r W’ Sr > Ca:> Mg > Ba

196. Electronegativity of group 183 elements follow the order :
e 18 dvero woe 5:&:3&:&&56 Flom HSSn =87
1) B>Ga>Al>Tl>In
(20 B>Tl>CGa>Al>In
3 B>Tl>In>Gas>Al

t-ﬂ/ B=>Al>Tl=In=Ga

Rough Work

2P
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136, What is the empirieal formula of sheet silicates ¥
dSof LOBfe eibedd Sy 247

W S0k @ SOy

—-_"

E 2011 D

137. The gases avolved in the decompotition of lead nitrate are :

28 pudsn darte ol MM S

| @) N0y O, 4 N0, 0,

b
(1) N;04 NO (21" NO,, 0, v

188, Which of the following statements are correct 7

11 Monoclinic sulphur containg 5_'5__ molocules.

(1) Sulphur forms SFg, SF,, SF, and S,F,,

(11T} Peroxo group is present in HiS,0p

Bos JSdmed” AD  BOLED

M) 3=5'80F Sofd’ 8 saud) wotvon

(ID &8 8Fg, SFy, 8F; ok 5,F e agsded
(I Hy8,04 &° Dby Saededbend

(13 I, m 2 LI

o O 11 4y 1, 11, i

Rough Work
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139, Bond energy of Iy, Cly and Bry follow the order

Ky, Cly 8:8c% Bry of® mod 8 Idos paise 227
( F-F>0-Cl>Br- Br
2 CGl-Cl>Br-Br>F-=F
(h  Br-Br>Cl-Cl>F-F

@ C-Cl>F - FsBr-Br

140,

A mixture of He, Ne, Kr and Xé is cooled. Which one of them condénses
first ?

He, Ne, Brstcss Xeos gsed) dpuborts o846 28 Jusan (dlediod?
1) Xa 2) Ne

@) K 4y He

141,

The solution of X having excess of caustic potash ik used to detect ammonia.
Which of the following is X 7

s58 =if Pl fu X (el sSeplars Rledials & idnan
Bed a6 X 28 7

(1 Kyftgl (3 [CalNHglCly

3)  KslFeNCS),l (4) | CotNH 80| Br
Rough Work
54 P
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142, Which of the following metallurgical processes does mof involve heating 7
(1) Smelting 2} Caleination
(4 Roasting (1 Leathing
ol &' Lypdc IgEsE" 36 ad Efc od?
(1) |(Brude 2) ﬁﬁ%ﬂﬂnﬁx
(@ gEse (CT
143. Which one of the follawing is not o green-house gas ?

su Bca =@E° S8 A5 FE ey =7
1 Co, (2 N0
@ O 4 N

The rengent used to detect phosphorous in an organie compound is :
s Sorsded®d Tupslse mboleS =& sofEu

(1)  FeSO, (3 AgNO,

(3)  (NH,),MoO, (4= BaCl,

Which one of the fllowing alkenes gives only ethanal on ozonolyais 7
1) Propene @ S-Butene
(31 1-Butene 4] S-Pentens

8o wbySef® LE»OLE onor 26 BSvo sfds Sedd aieb?

. GbE (B By A

4) 2-2céE

Get More Learning Materials Here: & m
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146, Which one of the following dows nof give precipitate with ammonical cuprous
chloride ?

Bod oDE® 08 samisd imgsb U8t sJEsan e

(1) HyC-CHC=CH (2) H,C-C=CH
3 HCO=CH (4} HyC—0=C-CHy,

147. The number of stereoisomers possible for H C~CHOM-CHOH-CH, is -
H,C-CHIOH-CHOH)-CHy &5 acssme (Eond a'd@_lf'_gﬂ ey
w1 @ 2

31 3 4y 4

148, CH0H _PCl 4 AeNOy, o tdentify A and B :

CH0H _PCLy | o AeNO; 5 & S0t B B mBodhss:
) CaH-Cl, CoH—0-C H,

(&) CyHg C,H.—0-C,H,

() C,Hg-Cl C,H,~ONO

L4y E}JHG; CE'H'ENHE
Rough Work
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1489, Assertion (A} :  Ethanol beils at lower temperature than ethane
Reason (R) : The molecular weight of ethanol is higher than that of

4 athane.

| The eoprect answor M
(L) Both (A) and (R) are truw and (B) is the correct sxplanation of (A) l
(21 Both (A) and (R) are true but (R) is pot the correct explanation of (A)

I @) (A) is true but (R) is not true '

4 (4] (A) is nof true but (R} is true

QIS (A) ¢ aeS'd P sod EEyS oRdde SE momed

wiads (R) : s35'd swoed &I5 05 a5

Gﬁﬂﬁ’ﬂ-“f Himoe sl

(0 (A o (R) = S=su (A & (R) S0ahd Ddce

(@2 A bt (R) w0 Jede =0 (A) % (R) poaks Sdsm s

W A fess =0 (R Duss ey

M) (A Besw =% ol (R) Daed

150. Which compound iz formed when o mixture of calerum acetate and calelom formute .
is heated 7
sdato alibd H0a Fhubo SHde LS J8Saire SO el

Sa7
.“ l
1 o HyC- C-CHy 2) HO-C-0-C-CHy
(3) HCHO (4) H,C-CHO
Rough Work - ol . |
57 P
- . —— - r - _-_q- . - 4
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151, ldentify X in the following ;
% Bu8 ofE* X B Kmopdn: e
chco,,rx“:%i‘iq X

(1) HyOCN @ HO00NH, o

(3)  (HOC00,0 (4) H,CCONH,

162 Carbylamine test is used to detect which one of the following ?
S [fod 86" D0D =78 ad sby cue MEZLY?
(1) CgHgCHO 2y CgHCOH

(8)  C HNH, (4) CgHyOH

1563. Proteins are :

(1) Polysaccharides (2) Polynucleotides
(8)  Polypeptides (4) Triglycerides
Lﬁ'do'.’fm:
(1) 3roetiw (2 a-ﬂ_ﬁ:!ggﬁb‘gi;ﬁm
@) S0zhe 4) BHDEs

Rough Work

{
58 P
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164. Scurvy is eaused by the deficiency of which vitamin ?

8 emS Sssv Wb Fomas Sooedu?
i c (@ By

3 D ) By

165. Which one of the following is a food preservative 7

j -

& (30b anEY ety dard nepe S00§s® E | ;;mifam 287

CO,Na OH X
CO,0H,
(1 (2)
|
OH
OCOCH,
CO.H
I (3) ()
NHCOCH,
Rough Work .
59 P
|

Get More Learning Materials Here : & m @ www.studentbro.in



E 2011 D

D

156. The number of radial nodes present in the radial probnbilivy distribution curves

for the orbital wave function with quantum numbers ¢ = 4,7 =0 and m = 0
18

n=4=0m=0 w3080 Eogge MHe ebed sSUof (Sdhebo TEEE
Gogr S g = O ::r@'ﬂmls vaasd T8 :5::.1;3 albs?

iy 4

2y 3

(@ 2

Y [ <

167.

If the uneertainty in veloeities of two particles A and B with mass
1.0 x 1072 lgg and 1.0 x 107 kg respectively is the same, the rutio of uncertzinty
in the positions of A and B is :

10 x 107 kg o0 1.0 x 1079 kg | Magrimen SsSor tie A Sbas B seve
drised® mohEdiay ddreddond, A Sich Bo FasedT slSed
NSl Sos? . I
(1) 1000 ; L ~— @ D
10,000 : 1 '
) 1 ¢4 1000

) 1 1000

Rough Work
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158, ;
\
J
(8] Cl '. o i
I
i ! i
T S
I i [
(|| i |
i ] ]
I |
\ ; :
W J 1 i 1
B DA i A DA

With rveference to the dingram given, the van der Waals radius i equal to . “

T ymedd Zuo im0, oSt ﬂﬁ_ﬁn ﬂ"ga"fo 8ot EE BNs darmaen? i
(w A-A 2y B-A
3 B-D 4 A-C

150, In which ane of the following, the bond angle is the lowest ? !
8ol od&* s vodf%zds Heb 267
- - =
lﬁ-‘ H, O () NH,
(3) F,0 43 BCly

160, In the Born-Haber cycle of the given reaction
Nuig) = %Gﬁig] — NaCl(=)
the number of endothermic and exothermic stages respectively are |
Natga) + %ﬂlgia'} — Nalll&)
gay Gwsy by Eeeb Seahed® afriy bah afdnor e dugy |
amEh
) 2,3 23, 1 @) 3, 2 4) 2.2 l

Rough Work

| 61 P |
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