I D Booklet Code E 2011 D

Marks ; 160

Time : 3 Hours

Instructions :

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

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.
Bried mipd |88 SNE SI@E JdrordSed JEREFTA osad Hredol =ol
1,2, 388 4 3% adnd OMR SSroed Si88nE" | SH 5 Somofold Sowgle
2855 HB 268° dorr dasdam.

MATHEMATICS
: ’ ,/l+1/1+:¢—2_
G Jlﬂ X = 8 =
3 7 3 1
(B 5 (21 % @) o7 (4)

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

by
BP208T ja<l)
flx) = * .
b tan (x = 0)
lx + 4]

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

x 8 odl w8zdd Hpeoowd |x] 8% Bl

s i:au ud (x <)
Fix)= .
b tan (x=0)
x+4]

™ DELE | Sdako fx=0 =8 sl dhosd e F& wwiiye la, b) =
) (2,1 @ 2 -1 3) (-1, V3) 4) (-2,-J3)

Rough Work
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3. fy=(+x00+x91+2h... (I+:f).than(%] B
z=0

y=(1l+00+x3(1+2% ... (1 + :2“} sond ®iydh

[‘f_?) _
dx =0 i

" |
(1 0 (2) 3
(3) 1 4) 2

2 .
4. If m“[i,—%;] = h (a constant), then %*
m"[

x* +
(1)

M| M
s,

d
~ ] = &k (8 ::ﬁﬁuugj soue ey él

(2)

SN, RN
H”'\-:" ‘e [ R

(3) (4)

5. If flx) = |x| + |sin x| for ’E('%’g]r then its left hand derivative at x = 0

is

L ¢
"E(_E'E]‘ ﬂ:, - lxl + lﬂn x| sond x =0 -ﬁﬁ ow o8 sdScmo

M o 2 -1
(3) -2 4) =3
Rough Work
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_ log, x d*y dy -

6. If ¥-= and z=log,x, then —5+—=
o dz*  dz
log, x d*y dy
= = log, x ec oIl —g t—— =
5 o -4 0g,. x ©ond W T T
1) & (B3 2~
(3) ze” (4) -~
7. If 1° = « radians then the approximate value of cos (60° 1') is
1° = a 38a%& wond cos (60° 1)) BECONOH T
1 a3 i | o
(1) 2 " 190 {2y 2 120
1 a3 1 0
i i 4 —_ ¢ —
AT <37 120
B. If the distance s travelled by a particle in time ¢ is given by s = i 2B
then its acceleration is
Ll o) t SHabod® SoHded Gebos P s=2 - U + 5 r 8h oD
Sa0mo
(1) 0 (2} 1
(3) 2 (4) 3
9. The length of the subtangent at any point (xy, ¥,) on the curve y = 5" is
Sgo y =5 3 Do (xy, ¥y 5 @d &) Sgrpeddh BEH
(1 55 (2) y,.5%
1
(3)  log.5 (4) log, 5
Rough Work
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10.  u=ulx, y)=sin (y + ax) - (y + ax)* =

E 2011 D

(1) . u, =a’ iy (2) by, =@ Uy
@) Uy = - a* Uy (4) uy=- a“ut,,

' ja +x fa—a:

dx =
11. J.l {l-x+ u+x]x

(2 -
(1) sin [ﬂ-'ﬂ‘.‘ () 2esin”|= +e
(3) 2cas"[£]+c (4) %ms"[£]+c

a v

sin® x - cos® x
12. Ifjl 7 —dx= A sin 2x + B, then A =

~-9281n“xcos5 X

. 8 8
sin® x — cos" x
j dx= A sin 2r + B san@ A =

1 - 2sin® x cos® x

1
(1) s 2y -1
(3) 1 4) 1
2 ]
14cos 4x
dx =
13, _I- cot x —tanx
(1) -lfm 4x + ¢ (2) —]f-r.:us 4x + ¢
4 8
(3) lSil'l 4x +c¢ (£ = lma dx + ¢
4 ) 8 -
Rough Work
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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
a B - .
JFm X =y x = J -2y 08 S0wd (X35 SeTge (CoOJy wuweled™)
i 2 2
th) 2 {
(3) 3 (4r 4
nid
15. 1L = J fan” 080 forn=1, 238, .. then 1, , + 1 ., = ..
b
nid ny
L= [ tan"0de (n=123 .. Jeoxd [+  =.
[t
(0 2) 1
1 1
5 : . : : .
16. Let flO)=1, fl0.5) = 1 Rli=2 K1) r and fi2) = 5. Using Simpson's rule,
)
J flx)dx =
I
5 13 _ ™
_f“” = 1. ﬂﬂﬁ]’ = E. ﬂ]." = 2, }{115] = T, ﬁ?l = Elf‘-b ';-":‘l a,w.'rU—-:fw :-:ru-'ti'_ﬂ'.w o
su@reD, | fode=
14 7
(1} E (2) 6
(3) = 4) 4
Yy = g
Rough Work
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17 “The: solution ‘of the differeiitial equitien ‘=2 4 LI .
: e solution o e difterential equation de x| @lyk) is
dy vy ly/x)
A e B T s
wdfod . Sdefdmo dc = i o'(y/x) 8 ;&S
r v
(1) xm[%]m’e (2) m(1]=kx
X X,
(3) ¥ tp[ "’—] =k (4) fP['y-] = ky
x 2y
: 2 . : ; 2+ sin x |dy
18. If y = y(x) is the solution of the differential equation g teosx=0
=
with y(0) = 1, then J’[E} =
G i
y = ¥x) o368 wS¥es SH¥Smo [ﬂ)ﬂ teosx=0,y0) = 1 $% s
y+1 Jdx
o
BLoNS Y[E) =
1 2
(1) 3 (2) 3
o 4
3 1 (4) 3
Rough Work
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19. Iff:[2 ») — B defined by flx) = x* — 4x + 5 is a bijection, then B =
f:12 =) > B & fix) = 2 — 4x + 5 DeeH N, & -ﬂgﬁaﬁ@ié&aﬁﬂiﬁ
sy B'=
@ 10, %) @ 11, =
@ 4, @ @) 15, =)
20. Iff: IR — R is defined by flx) = [%] for x « R, where |y| denotes the greatest

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

f:R>RY B8 xeR8fix)= [1;—] ol aﬁgﬂ'ﬁ. 50&5:6% y 8 o wapdy

gregomdy vl 8 S0, expd ) x| < 71) =

(1) T=14, =18, i A Ee , 18, 14}
@ (=14, 13, ... s 0, conervnerey Edp BB
3) (=15, 14, i 3 O , 14, 15) ‘

@ (=15, <14y oo 0, oorerreines 18, 14
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21, Ifa, b and n are natural numbers then o™ + 6! is divisible by
a, b e S éomggé et S D’iga’mnu GEHoEs |
(bf/ a+ b (2) a-1>
(3 a® +b® @ a4 b?

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 =
LY SoDET n Bgdd, i Spid vodkey dggou. oS InNSomr, JHT, BRI
FED SotE® B6H aoSSoor wode BIOS Sul gt sddtis e
|58 £$6° w¥ Sol nod, ¥ Jud wod dwoder &H HE&e Doy 14400
sone n =
1y - 6 (2) b5
@ 4 @ 38

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 oc3e Hivdydorhoa si@=ol b 8" prhioud =&
nogze 50:;3

(1) 240 @2 218

(3) 120 4) 96

Rough Work
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24. il:'PB=4"4;+E.’:.1"’F’-,=:-.é\.=
(@) Py @ Y,
3 P, @ %P
25. If "~ Yo, + Ve, s ", then the minimum value of n is
=Vgg + "Ve, > "0; wond n Gy, WY Deis
@ 6 @ 6
3 17 4) B

equal, then » =

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

@ + 70% Sy Vet r S+ 1) § Sco Smwa SSrssond,

r =
(1) 14 2 15
(3 18 ) 21
x’* +x+1 | A 4 B . 0 3 |“ t] ||_a::l‘[f-lla{?l '
i (x-D(x-2)(x-8) x-1 x-2 x-3 Al p OOV
:5.&-}-0: t < 'l“ \'-f1‘1‘: _1"‘: I ('_.
1 4 IB) R :r_1|' e L.L‘Elll'.-
. | { | i
@ 6 w8 Y 2= 7
' :_ ¥ l
s
“l__2f.'__— - |||\ '.-‘.'I.
= -,,5.:1(2114:111- & T : ,|'[1-
& | 1
: A |
1 e
(1) = (2) 5 : J
(3) e 4) Ze

Rough Work
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20. Ifa >0 and b% - dac = 0, then the curvey=ux2+bx+c
(1)  cuts the x-axis
(2) touches the x-axis and lies below it
(8Y  lies entirely above the x-axis
(4)  touches the x-axis and lies above it
a>0, 5% - dac = 0 woxd §L50y=nx2+bx.+-c
(1) - BoldHob
(2) regly Spite, ool AMSY aoimed
(3) &rEOre x-efv JNIS Gotvod
4)  xogpd; SpFsr, ool LSS dossed
30. If tan A and tan B are the roots of the qﬁhﬂmﬂb'-equ&tidn-xg —px + g =0,
then sin® (A + B) =
tan A, tan B = aﬁgﬁ:‘ns’a’mo i px+q =0 35 ._;.iuﬁ;e:wga sin® (A + B) =
(1) s @ s
p*+q° (p+qF
2
P y o
1- A e
(3} (1— q\jﬂ (4! pﬂ. L1 ~ q)E
31. The value of 'a’ for which the equations 2 bax+1=0andx +ax+ 1 =0

have a common root is
SAexdmees Sraxsl= 0, 4 ax'z +1=0e% of &a‘n&ﬁ Hroo oL,
i

‘a" Sess 5/
(1) = 2y -1

@ 1 (4) 2
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82. If x is real, then the value of w lies in the interval I'
2 -8x+4 . . |
x a.w:sﬁaﬁ T Endy JDews @od wodo {
1 1 1 “T1 I
(1) [59 3] (2) [EI 5] (3) [Ei'ﬁ] {47/ [:.;. 7]
cos o sin ot 0
38. Al p)= |-sina eosa 0| = A P =
0 0 e?)
(1) Al B) @) A= —p)
3  Ala, —p) 4 Ala, B)
84  I0A i a matei sud that : )
2 1 ifx 1 1
[_ A 1) { -
3 2 lo o 0
then A = by
A s S| BY
2 1 s p i
]m 1}-[ ]
&cﬂag&.‘ga’& A= !1 1r|_li : A\ *
fl 1] ) IS ._|r-f:tr|‘1
e 1 TRl 1 1
@) \0 1 &
(1 0] [2] u‘q‘.:"}‘
@ @ | . N
L-—l 1 -3 M/’gl
Rough Work -—]é +U 1_ a4y
a9 1 'EJ Abgeleg S8 '& ag-t;?:;wl— L af— Ly =D
"y 2T ey ﬂ»tzﬂ;‘J AU =0
? Pl ]fu‘* ]
' M-H? -M gl y-u) A [erd
w*”' q it 93 [ hy? g -4y4




1 0 1 %]
A R \ .
0 1 0
<3
-1 -1 2
1 A SO

24 25 26

26 27 27
{3)-" il (4) 2

;
87. letz=0-giaeR Then |i+zf -|i-zft =

i ]
2 = G-E; a € R ©£55%4. BSPE |l:'+'2'[2"'|!:—3|2'= . "'..\'I .
"\I'
I
(1) 2 f2] —2 LY Y 3
L A
L JL .'I._I .'. _ i._ i {5
@ 4 @ - = T AN A

Rough Work




38, The locus of the complex number z such that
A |
arg(z—z =£
z+2) 3 ’
is : |
(1) a eircle (2) a straight line ;'
(3) a parabola (4) an ellipse
|
ar 2_2-]=£ ] LB oy | .. :
8| 5| 3 wibgmod a‘m&g: #opg 2 Doy B@o :
1) &5 80 2) =8 Seeda
@) ef Soeedho @ ws 88 SHzo
= (1 -+ _
A=
1 -1 {EZ_I 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 58 xe RS fix)=T +cos (Bx +8) o DD w&ydk fusgdo
1y 2= (2) =
n _ 2n
3) 5 (4) 3=
.. L Blgs e [AYL (5AY
41, msA-4=b32a1_n(2)sm(2.]— »,
¥ [y 7 2 8 Y L8
(8) 13 (4) - ) fid ¥

Ml
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42, If fx) = sin®c + qux for x £ IR. then fix) lies in the interval
xeR 8 fx) = sin’ + cos’s wond flr) DeoFenod wodTo

[Z E] [l E]
| Z T P
“4 P [Z' 1] @) [Z' E]

' 43. The most general value of 8 which satisfies both the equations tan 6§ = -1 and

1
msﬂ:Eia

S%8Smees tan 0 = —1, cos 0 = 5B ° Tolodd 830503 0 Forfe Lo

(1) nn 1-’3'4E (2) 2nn+?Tﬁ
) (8) nm+ (-]J"if‘ (4) ’?
.: Here n is any integer.
| s¥pd n el Eé:ﬁu:uﬁa;
: 44 (t»am"-i x}g + [cut" :1:)2 -—-Ea-xt
) 8
-1 2 1
: e | ; . b
@ 0 U
45, For 0 < x < =, sinh™! (cot x) =
U-cxs;nﬁ'sihh‘-l{;mi}=
@ log [““t %] 2) _,.1':.:3{!':811 %]
@)  log(l + cot x) 47 log(l + tan x)

Rough Work
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2 C 2A _3b
46. In a triangle ABC if acos® p Tecos §=-E.thenthamdasoftha triangle are
in
(1) _an arithmetic progression
(2¥" & geometric progression
(3) a harmonic progression
(4) an arithmetico-geometric progression
w8 (@gbeo ABC &* ang + cCos” -g;=% sond siyd » (Buyp o
(1) wosFEE° aoctvon
(2) Hhe@ss® aocwros
(8) Sore)¥ @46° @owrow
(4) wod-twEdS” dowron
47. In a triangle ABC if ton A ao:B_m:G then A ABC is
(1) Right-angled
(2) Isosceles right-angled
(3) Equilateral
(4) Scalene
w8 Bgbmo ABC &F GMA m:B_ eo.zﬂ wond wSyds A ABC
(1) eonfddbo
(2) SSbgwrsm vonblddbo
(8) Sberdw [Bebmo
4) I8HeeSs | Bicso
Rough Work
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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
w8 SORNE 2500 Sed Q&) e¥ Doy ol ¥ ne Doy aedyimo
156° o8 Bosdy Hod JoEné® & P (F8Dowsy VSpEioo 457
ot 15°=2 + J8 oD wh SuEy Sol w BHH & (Wweos)

(1) 2500 2) 250042
(8 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
REmSwged’ S3nd oo I0 SOV dpm S0¥ a=47 - 37 +2k Sty

Py FdS .
SO 2 3 B R
@f ot W - R |

50. If the vectors 7 — 2x] —8yk and | + 3% + 2yk are orthogonal to each other,
then the locus of the peint (x, y) is
(1)  a circle (2} an ellipse
(3) a parabola (4 a straight line
KOs T — 247 = 3yk, T + 8z + 2yk & w8 ool §758 wowmorr A0 sIyd
Dot (x, y) Rufy BossSgo

(1) oy Sygo 2) w8 65 Hago
(8) eff Socdochs (4) =¥ Howtw
Rough Work

16 P




D E 2011 D
ﬁ‘.l For any vector 7,
EX(FxD)+fxFx+kxFxk=
& 8&6% F B
EXFEXD+ JxFx v kx(Fxk)=
@ g @) 2F
I | (3) 3r {4) 47
52. If the vectors AB =37 + 4% and AG=5i — 2] + 4k are the sides of a triangle
‘ ABC, then the length of the median through A is
" ud (Bgsso ABC § gowses AB = - 37 + 4k - AC=5i —2] +4k @ond
A ogor 0k SHEgeE e T R b \'\i Y
1 Jia (ﬁi/jﬁ - A Mol
@  J35 @ J29
53, If |a|= 1,_|b" |=2 and the angle between @ and b is 120°, then
i@ +35) x @3a - B’ =

[a)=1,]5|=2: @ b © &3 Fwe 120° wond (@ +35)x(3a - b)) =

) 42 @) 875
@ 825 () 300

Rm:gh Work
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Let 7=2i + 7 -k and @=1 +3k. If i@ is any unit vector then the maximum
value of the scalar triple product (i ¥ ] is

=20 +j-k,@=1+3k e55%4, 7 A0 6~dE $638, s&e@ewo (77 @
Sy 608 Desd

1 @ Ji0 + V6
@ /5o 4) 60

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

el SOKBE" FETENL0E wrel, LoNiis e aon ., SUHE Kol
St Doed drd)infor IEFToh =0T S D, of oDy
@od SogrHzd. N

5 o \"l\
85 35 2
(1) 76 (2) 38 -

: 7 35
3) 76 (4) 72

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

Dk By wolew, Sk Jowodey SrSyiEor nf IEIET sdond. D
Jods Sowokes LER 5T (308 FHoa wod Sowdgy

(1) (2)

(4)

’5:[“ B =
o= 5‘__..

(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 o sI0m S & Siedzs A, B o P(A) = 0,5, P(B) = 0.4. -
P(A v B)= 06 h&g&g&g_‘w. 808 wheres H:lodol !

List I (e*Be~ 1) List I (erDe> II) |
(i PAnN B) (@ 04 '
G PAN B) ®) 02 o

@) PR m B) (@) 03 A

W) PEX ~B) @@ 01 5

The correct mateh of List I from List IT is
eeley II ol eeDes 18 SoaLy wd

(i) (i) (i) (iv) P
EVRNCY (5) (e) (d) g
@ (o B - (@ (@)

(3) () (&) {a) ()
@ (@ () (b) (d)
| 58. The probability distribution of a random variable X is given below ;
ef wmEyfE Soord X Sowrdger Jgredo Soslcabndod !
X=x 0 1 2 3
: 1 Z ES: []
Then the variance of X is
siypdh X ST
m 1 2 2
@) 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 is
wl gomys SWETHFOE® w¥ I8 DA (FEIT Drod SoprSzs 0.00L
s songd BRI, 2000 HodE® Sbr e IS B4 2ES0y od
eﬁm:gis’agd
o -

@) -.a—g () e
e 1Bt
60. The locus of a point such that the sum of its distances from the points (0, 2)
and (0, ~2) is 6, is
Dotapes (0, 2), (0, -2) ¢ Sl Srore Bu8o b spHsr @od Bo&ky e
Botbsgo
M 8~ 5y =45 (2) 52 + 9 = 45
@ of + 5y’ = 45 @ 5% -9 =45
61. The number of points Plx, y) with natural numbers as coordinates that lie inside

the quadrilateral formed by the lines 2x + y =2, x =0, y=0andx +y =5 is
S0T0ges x4y =2,x=0,y=0, x+y= iB-a‘S-‘i agha S ER sosETeLT,
Nire Sopgwy Jdrdsor o &ndﬁlﬁym Plx, ¥ Sl Somy o,

M 12 @ 10 i 43
@ 6 4) 4 e

Rough Work
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The image of the point (3, 8) in the line x + 3y = 7 is
sovds x + 3y =T &% Boss (3, B) (5880w
A, 2) @4,1)

@) (-1, —4) -4, -1)

|
62.
| 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

Botapen A2, 0), B3, 1) o 555 Jus, sissts 646 A 3 CE ahg?
EL AT Tt LE"'E. ;azﬁﬁgu B Drsees

@ (@2 @ (V2.2

I 4 A

If one of the lines in the pair of straight lines given by do? + Gxy + ky* = 0
bisects the angle between the coordinate axes, then k &

da 4 6zy + By’ = 0 Er0od oVIE olarget w8 U RnsSTge Dy
8%y BS8gwody Ih wipds kb &

1 |-z, -10) @ (-2 10)

@) (=10, 2| ) {2, 10)

R ——

~ Rough Work

’

21P




E 2011 D
D ;

65. Ifan:2+2hxy+byz-v-%:c-i-2,ﬁr+c=0repraseﬁtsapairofpamllellinasthen

g* - ac

ax® + 2hay + by® + 2gx + 2y + ¢ = 0 &.¥ S&rosy dgralrmyly ErOE wEPE

g° - ac
,0“’I -be
a a
(1) B (2) B
. b e
(3)_ Sz @ =

668. If s and p are respectively the sum and the product of the slopes of the lines
3® — 2zy — 16y* = 0, then s : p =
8% — 2xy — 15grg =0 $rdod SSWlpe o Sngo, FHe 'ﬂ_ggb SESE

] T — |

5, pE3sip=
(1) 4:38 2 2:8

67. If the line ¥ =2:t+c'ijsatangenttothﬁcirclexzd-ygr-ﬁ,-than a value of

c is
Selpy =2z 4+ ¢, SHBoxt +3" =58 HPe woud, sHpd o Endy ol
Senes |
1 2 (i/a
' @) 4 4y 5
Rough Work
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—

A line segment AM = @ moves in the XOY plane such that AM is parallel to
the X-axis. If A moves along the circle x* + y* = a”, then the locus of M is
=8 dgrpodo AM = a, XOY S0od® despdr Kozl SsSroddor sows
ShmEtos. moE® A o38 o 22 +3y° =d® Jow S603 M Be&Hsso
(" <* 4y = dd® @ 2%+ =20

@ & 4y = 2y @ 2+ 5% = 2ax + 2y

If the lines 8x + 4y — 14 = 0 and 6x + 8y + 7 = 0 are both tangents to a circle,
then its radius is
SovOmen 8x + 4y — 14 =0,6x + 8y + T=0= Todr ¥ Sy==l8 850

SgBd. @i arg&afa

(1 7 @)

o

-
SR CIES R

4

If the circle x° +y° + 8x — dy + ¢ = 0 touches the circle =+ yg + 2x + dy
~ 11 = 0 externally and cuts the cirnle'xg + y% — 6x + By + k = D orthogonally
then & =

dag_oxz'+f +8x — 4y + ¢ =0 RE”Y -§3§nr2+y2+ 2¢ + 4y - 11 =0
R aedvgore s, sobTY 5355_:&.1‘3 +jﬁ2-6x+;8&-+k—=ﬂ D vonstdatons

pod ™ sapdh k = L
(1) 59 2 -59
3 19 ) -19
.Bﬁuﬂl Work \;" N 1'1 - | :
\ ' -
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The point of contact of the circles x° + y% + 2¢ + 2y + 1 = 0 and
2yt %+ W r1=0is

af;a_v_mj.'2+y2+2r+2y+ 1=0.x2+y2-—2:+2y+ 1=0e asnpd 30
Doy |

(1) (0, 1) {Q}V' 10, -1)

(3 1,0 @ 1,0

If a chord of the parabola 'y2 = 4x passes through its focus and makes an angle
B with the X-axis, then its length is

SoeSecho y- = dx gy, ef svg oD ehoae FEm, X-wgos® 0 5%x0
3‘3&_. 6 =g Fepte T

(W, 4 cos® 0 2 4 sin® 0

F
@) 4 cosec® 0 (4) 4 sec’ 0

If the straight line y = mx + ¢ is parallel to the axis of the parabola y* = lx
2
¢ .
and intersects the parabola at [*E*vc ) then the length of the latus rectum
is
$0¥0n y = mx + ¢, STIoho yz = Ix G¥y ®FUd SSroddorr wodww,
c‘3

Sededrdy | ¢ 58 wpodT waydh b oowd FPEYH
. [rgti S R (X A

w2 @ 3

3 4 4) 8
Rough Work
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74. The eccentricity of the ellipse 2° + 4y* + 2x + 16y + 13 = 0 is
égﬁag.o # 4 4% + 20 + 16y + 13 = 0 adyos

i 1
(1) ? (2) 5

_ 1 e i
(3) 7 4y T

75. The angle between the asymptotes of the hyperbola x* — 3y* = 3 is
eBsrSonme 25 - 3 = 3 Gl eIeENTire &3 5wo

|

o™ !
(1) 5 (2)

n "
@ 3 @3

1
76. ‘The polar equation of the line perpendicular to the line sin € — cos 0 = = and
_ ¥
passing through the point (3» g.] is

_ 1 5 T a
S8¢0y sin B — cos 0 = - & voworr @owr Do) (2’3) aegoe & aod

(1) ain9+msﬁ=ﬁ:1 (2) S'inﬂ—m96=£:1
- o
.(3{’ sinﬁ'+anB=J§;1 () GﬁB"ﬁ—sihﬁ:@
Rough Work
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77. 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 503 TepdH Sdvo 8x + 2y + 2 —4 =0 wolod

RN
1 2:1 @ 4:3
3y -1:4 (4) 2:8
78. If the angles made by a straight line with the coordinate axes are «, %— o B
then B =
¥ Fovia JErsspes® I9 Fow g—a,ﬁ sond P =
@ o @ =
n
- @ 5 4) =n
= 2
L 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
I £¥ Sddec Doty (2, 3, -1) ameoe D, 65 Ao 3, 4, T fo wf
§ _
56¢¥ OpS eoomorr @l Scoliofhs <ol S SHdus) sow Srdo
3 5
(1) i @
| 6 /13
| (3) N7 (4) Ji4

80. The radius of the circle given byx2+y2+zz+2r—2jr.—-4¢-19 =0 =
x+ 2 +2: 47, is
Pyt - Y42 -19=0=x+2 + 2+ 7 3003 SjE o

(1) 4 : 2 3
@)y @ 4 1
Rough Work
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Bl.  Twuo photons of energy 2.5 eV and 3.5 ¢V fall an & metul surface of work function
15 ¢V. The ratio of the muximum velocities of the photoelectrons emitted from
the metal surface s |
25 eV S0a 35 oV ¥8 o S Pevk L5 eV 50 (shobotiy €'iEadm
SN0 J045D, ' do0D Hod Fwdd wob Sogde Hod de LG

' 1y 1:4 @ 2:1

@ 1:2 W 108

| 82, Caleulate the wavelength of the k_ line for 2 = 31 when a = 5 x 10" He' for
a characteristic X-ray spectrum.
|| 2=3l0=5x 10" Hs™ sond w8 wlojc X-c Sgsues® k, de @ty
' Sdaﬁgaga ricfosSoul.
(1 183 A ) 138 nm
- @ 133 x 1070 m 4) 133 nm

B8, 1F200 MeV of enorgy i released in the fission of one nucleus of %517, the number
of nueclei that must undergo fission o release an energy of 1000 J is :
ey By dose HpHa dobIPd ddsedds v 200 MeV sood 1000 J
| 98 dmdodaves: 27 JoSwe IHHBE SHwata?

| (1) 3135 x 10" @ 625 x 10%#
. 8 125 % 10'8 (4) 3125 = 10™
" | Rough Work
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In 4 p-n junction diode the thickness of depletion layer i 2 x 10 m and barrier
potentinl i 03 V. The intensity of the elevtrie field ut the Junction is ;

1) 08 « 107" Var™* from n to P side

(@ 06 10° Vi from P to n side

3 15 % 10° Vo from 7 0 P side

(4) 1.5 x 10° V™" from P to n side

EEpn D08 S3nE Sl 30 Solo 2 x 1075 m SiBas w84 E‘.rl‘il:.u?icﬂé' D3V e
a8 wond S6d -'f%' Snopd Jis Gws-
(1) 06 x 107" Vm™ n mos p FHL
@ 06 x 10" Vi P 268 0 3k
@ 15 x 10" Vm™ a ol P 3%
M 15 x 10° V! P o8 a 3%

1
The dimensional formuls of 5 pH* (1 — Permeability of frve space and
lj.tl~.mug:mtic field intensity) is
3 g ToZy Db s (- Tpen (S8 Lﬁi’_#;m H-saiir o8 Fi&

85)
ML @ ML ?
@  MurZ (4 ML*T!

A cortain vector in the xy plane has an ¢ component of 4 m and 8y component
of 10 m. It is then rotated in the xy plane 50 that it x-component is doubled.
Then its new vy component is (mpproximately) -
1) 20m 2 T3 m

8 BO0m 4) 45 m

W Bodnd'l kY SOV Gl reovEs 4 &,y wovss 108 B8 * moday
e nc;'»agwui 3y SoSweé® |gdao FTps =D '8 y mo¥ss
(e Zm) ¢

B 20 & (2) 7.2 &
3 &0 & (4) 4.5
Rough Work
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| 87. A police party s moving in a jesp ob s constunt speed v, They saw s thief at
a distanee & on s motoreyels which is at rest. The moment. the police saw the

| thief, the thisf started at constant aceeleration . Which of the following relutions

| is- true il the police is able to catoh the thisf 7

wf A v IHSeE® Doy Thwe r avosnE® Do HESTEY

Srat PA6D &% wf Sold deet. SFlooe SeUS Sced Sod

‘ O 5B 0aInE” FiRtdng. Bhite v Fund SpTotewd Bod Sowoeul® |

D& POGLES? -

l (1) 1-*2.-: wr -ﬂ_\".i_;t’f"_.ﬂ Beex
@ "> Zax i4) =

B8. A1 N pendulum bob is held at an angle § (rom the vertical by o 2 N horizontal
furce F as shown in the figure. The tension in the string supporting the pendulum
bob (in Newtonws) s

Dwpsesns® Il FPass Jowden (Sedud! Srbie) eodulss. ¢ sy
BAS® Mo Slge (ErgesE®)

|
|
|
|
‘ | wl 1N &afd reofds. 2 N Saddic F g 9= HEroSE podn oe=oe

1 com @ 23
S 0B )

— — ——

29P
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#0. 'l'!mmaximummitnaropem withstand is 80 kg wt. The ratio of maximum
acealeration with which two boye of masses 20 kg and 30 kg can elimb ap the
rope at the same time is .
Wl evdh SWESOAT K0 SSgE 60 kg wi 20 kg &8s 30 kg ([Sdpetay
fie BE8 et Id @ Lok PRy, ob obd gdoee Mg
(" 1:2 t 2.:1
M 4:48 4) a2

80, A ball is let fall from o height g It mukes n collisions with the earth. After
n' eollisions it rebounds with o velocity ' and the ball rises to a height §,,
then coefficient of restitution is given by -
hy 981 S08 ©f pel Sosimler AMSSE el EniE n slivew
INEL. W ehFrete Sthod Jnds v, 8% ws L BIeE Ml w b
h, Q&8 andsst @rgﬂaﬂ:ﬁ Macalsy |

1/m £ =U12H
h o[k
1 "= —_"." f:—[ ]|
& [m g ?
_1 Ay PR LY
m. hdmtﬂnrdiucﬂfu&ius'ﬂ'ummmﬁd&mnhdggarmmlardluﬂl'mﬂiuu‘ﬂﬂ'mnh

that the circumferences of the discs touch. The centre of mass of the new dise is at o
distance ‘¢R’ from the centrs of the bigger disc, The value of '’ is

R opi=gas fde of Sjensd DS IR pSods fe w8 3o Ly ol

a0 Rl SFuhelom. TS Do To@ss Gel g DY cudy
Gzt Jodas Srdo ol sood o Ded :
1

(1) E {2)

2|

1
1

(3
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A uniform chain of length L is lying on the horizontal table. If the coefficient
af fristion between the chain and the table top is 'y, what is the maximum length
of the chain that can hang over the edge of the tohle without disturbing the
rest of the chain on the table ?

Laray tie o DEbE Rt f8e 23r080 ood S FMwmd &bo
BoR grASue &g i‘bg'ﬁ fomtfss ‘v wond, ce 3 fle WADY Fewid
VED drqiioan. mp mos: Dol Fevddols Fwil 803 305 cos!

L ;
(1) {1+ p @ {1+u)
L | HL
@ a-n W oW

Two uniform circular discs hsving the same mass and the same thickness but
different radii are made from different materials. The dise with the smaller
rotational inertin is -

(1) the one made from the more dense material

(21  the one made from the less dense matorial

(@  the disc with the larger angular velocity

(4 the disc with the larger torque

w8 |G5po? W SodS: Mo Jud b Hewd Do 0 dowod
Sobudsd =i sd ogPlem J6 SRS Ay ESdss fdo Dy
() oys Pofs Ne Sofied’ Satuedsa

(2)  Shps Fose fo Sorgsud' Jaedds

(#)  afpd fden Jnax He O

(4) Sfpd sogemidy (@=fp) de B

Rough Work
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A thin hollow sphere of mass 'm' is completely fillod with a Lguid of mess 'm
When the sphere rolls with a velocily %', kinetic energy uf thic sysfam is {naglect
frictaon )
'm'(@8pod e wE Swesh Fo Femiom’ @oged du (oS3uE apdor
Aodulin, FEes v Inass® Sadg, w ogds A= 08 (wed Sifdee
B

2

(1) ;j:m- 2l e

q 4 3
@ = et ) & mw

Assertion (A) ©  An astronaul mnsids s musive spacedhip erbiting around the
oarth will experienes & fimite but smnl] gravitutiona) foree
Reason (R) © The centripotal force necessary to keop the spaceship in drbit
around the earth is provided by the grvitational force between
the mrth and the symeeship,
(1} Hoth (A) and (R) sre true and (R) is the correct explanution of (A)
(2} Both (A) and (R) are true and (R) i oot the eorrset explanation of (Al
(3) - (A is true but (R} is aot true |
4] (A) is not true but (R) % roc
ARSI (A) ¢ ged e Slgkeding B seedl TEET fe ST kol
BhLLE Shpd feSeuSia soel) eSETE Jodd
sfads (B) @ wesby Tod grlodan Sis’ Poseh sdirdd sl
wevlly, §Eli Mdaw eeBlf T Sfp fAe fUleiacs
Bec AaSroied.
(1) (A) Ssbals (R) Dodis Bpa0sd (A = (R) 268
(2) 1A Sodoke (RY Tedee S0G32 (A) 5% (R} S&das
3 LA ;ﬁﬂ@:ﬁﬁ. aea (R BOEs o
4 A addnds wa =0 (R) J86us8

a2 L&t
5 &

s v E

Rough Wark
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96 A simple harmonic osvillator consists of u particle of mass ‘m" and an ldeal spring

with spring constant ‘k'. The particle oscillates with a fime period “T". The spring
i eut inta two exqual parts. If one part vscillates with the same particle, the time
period will be :

of SO Fofy Suse Wl BSged de ¥ Sedsd Sbe selhowrds
" IING ef 68 (Morkss SDACUTA & Huis T lsevagd wedss®
o Silod & fpofhi To@ S3xE eroSumr Ihed ef s

o8 SeduE® Serm 3D, SoesEd mosw:

m 20 @ J2r
Y
@ 2 @ 5

Two blocks of masses 1 kg and 2 kg are connected by # metal wire
going over. a smooth pulley. The hrsaking stress of metal is 5 x 10° N
What should be the minimum radiug of wire used if it should ot break ?
=10 ms™®)

1 kg mdws 2 kg ($3gorbes fo Dot B3ges w3 g Bnd® swsed,
B SRS fﬁa‘fﬁﬂéﬂ' a‘mn;dh.. 6 oy aﬂ;;d'.s [BBuosn
P Nt 46 SnGoa scasE 86 5% epess dud?
G = 10 s )

W 05 mm @ 1 mm

3) 15 mm 4] 2 mm
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It two soap bubbles of different radii are connected by a tube, then :
(1) Air flows from bigger bubble to the emaller bubble till gives hecome
equal
(2} Air flows from bigger bubble to the smaller bubble ill sizes are inter-
r:’,f Air flows from smaller bubble to bigger
(4)  There is no flow of air
doth D& mga-ugm fie ok Sexn D8 wGres Ly ﬁ‘agaﬁ:é‘ abid:
(1) o€ Sosmare wE¥&Shy SOH O O wegd ol DF) wEdR
BSSr o
(2) amd SEamirre ariSrd edbpdoi aed R mdl el DG
madfs |SSBrodsd
@) b OF wdh Sef BE wdik (HSirobd
(4 E (SardEdr o

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
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 :
Ly BOD @y BE &8 F% Tom Joored FBendy s, ¥ Bavid
FacA ly ' &S Ot 'L' ""“ﬂ::ia‘b Ao JE0 T doidds, BodSE Foladot=t S0l
4:9 6 R @g&um fiw syeswt topgan. 5‘&3 Hed e &":HEE‘ o5 ey
Tod dogre Lod 1!’5.4‘.:'& [Sred B8 E&Bﬁn:ﬁ'ﬂm Fargse. woud R
Seast

(1) @) 2nl

S

,__.
=1

L
(31 {47 o

Rough Work
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100. A non-copducting body floats in a liquid at 20°C mih; of its valume immersed

T, (R

in the liquid, When liquid temporatur is increased ta 100°C, 1 of body's valume
s Immersed in the liquid. Then the coefficient of real expansion of the liguid
is (neglecting the expansion of container of the liquid) :

20°C aTis 33 ey Ead” uE Fwi I8 SBY. o) SIS0SrwEnE®
2 Sos SuOASS. S5 aRPHAS 100°C K DoDIHE € SEdH =

H5S0drmEnE® % Jo: muOSL, EESs EwFy de SpE mise
(Gads aq) 8 Suf opftohy sondoese 30):

1 156 = 107 ! @ 156 % 10740

@ 156 x 10t @) 0186 x 10het

An ingulated eylindrical vessel filled with an insulated piston of negligible weight
and negligible thicknesa at the mid point of the vessel. The cylinder contains
n gas at 0°C. When the gaw is heated to 100°C, the piston moves through =
longth of 5 ¢m. Length of the cylindrical vessel in cm 1s :

Lf GRwosl drdpd dv@ctodr IOABOSBY pedSw hbas S0ndosEn

SoSSefe ad wody dudeids w F DGy Dok Sea Efudnd st

v Lrids 0°C S8 sad 100 SuRHs SohRd 1000 5 a3t sgm
dvdosds 6 hods Brdy SBeLIB. Snirsd @ TED (Ro.fneé’)
(1) 18.65 @ 273
3 486 (4) 646

- Rough Work
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102, A reversible ongine converts one-sixth of the beat supplied into work. When (he
tempuriture of the sink is reduced by 62°C, the efficiency of the engine is doubled.
The tomperatures of the source and sink aro !
adeoBs a3SwEY W Soskd: wf al;dddh WNioEse ENm Swand
NeBs ﬂﬂ";_ﬁﬁﬁ: 62'C BfolXn whuEss Jay SEE adanﬁﬁ, TS
Hobdsn Lol ﬁqwan. Sl
(1) 99°C, A7°C 2 a'C, 8T o
3y 98°C, 3TC (4) B0*C, 37°C %
L
103, During an adiabatic process, the pressure of & gas is mparhmlﬁ.iﬁlmﬂm
of its temperature. The value of C /C, for that gas is -
w3 ;;E‘ii BEatsoes:, i oou LEZo o B8 aallgm L=l
-...a‘.ﬁnmm @ s 8 v Ss C;ﬂw D | -_, |
7 4 '
i:l.i 5 {2) 5
f 4
i3 g 4 2
104, Two slabs A and B of difforent mulerials but of the sams ﬂuuww
end o ond to form a composite slab, The thermal conductivitios of &nﬂ B ure
'y mnd %k, respoctivaly. A steady temperature difference of 12°C s maintained
neross the composite slab. If k= é}, the tempernture d;ﬁmﬂw alab
Als: "
30y, Sopel' Dubuds &3 Sudss Ao Gok Sdym A Bk B o
Hodws, ﬂét& et TRk TS SeicddD A, B agsed Kuve
SGEm hy &dcis hy @ Houy Sduth Jossm 12°C s¥dfes Bosa
swfiddhedng, k) = %— mosd A G¥ce S8 alfire D580 _
1y - 4%C (2) 6C
3 8 4 we
—_—
Rough Work
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106. The wavalengths of two sound notes in air are 165 ™ and 03 ™ Each note

produces § beats per second separately with o third note of fixed frequency. The

velocity of sound in amr in mis is !

wEE® Dot SpD Hioees ﬂ' m Lday o m JsefiSo CEUN e
GE8 195 == 103 Fa e o O

[HE Mege, RO EFIpSge Ae wf SRSd SEUed” WELR Y Shedow

SamRtes. mBEY et Fhds (Limedt):

(1) 860 Ay 330
@ 300 (4) 340
106, Two uniform stretched strings A and B, miade of steel, are vibeating under the

game tension. If the first avertone of A s equal to the second overtons of B and
if the radivs of A is twice that of B, the ratio of the lengths of the strings is -
=8 8RysE® FASoeddA Sbah Bed Bods 2500 a5y 8 sc~adoieds
Sffes Sl ones A angivssn, B mga-t:ml Tl Daw. A Gwg)y Jusd wdihdu

B i), Todd ol ol Fsessvm ach, e Sudh d6s Svage 258

4y 2:38 1.8
(3 1:38 (4) 1.4

Rough Work
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107. The focal length of & lene of dispersive power 0.45 which should be placed in
contact with & convex lens of foml length 54 em and disparsive power 0.21 to
make the achromatic eombination from the two lenses. in em s .

046 Jde rbdpe Ao deovdy, 84 Relie ogesto Mook 021 Fus
FSdpe e Bosred Sesod' Abivr afyieds, s Jok Sbew oy
s3068 Ho&~fore SRdaSugcd, suedl acddehd ggeddo Led

(ho.diesY -
(1y 45 (2) 40
@ 180 4 ~180

108. Which of the following statements are true in the conteéxt of a Compound
Microscope 7
(A) Each lens produces s virtua! and inverted image
(Bl The chjective has a very short focal length
(€1 The eyepiece is used ps o simple magnifying glass
(D) The objective and eyepiece ure convex and concave lenses respectivaly
(1) (A), (B) and (D) (2) (B) and (C)
(3) (A, IC) and (D) (4} (B) and (D}
Joul, SPROEN solwplt & b DSswest 53 ‘eondss'?
(A) B4 Bedo, Sode&ER gy (@EDLoRy SmSiimed
(B) &5 sewll =8 eg SHgolde wowsod
(C)  of swsdy wy 507 waSSe ILOT mem FEeD
M S% sifsre Jodmr Soprws, Jood forEo

(1) (A, (B) Ssbams (D) (@) (B} sibate ()
@ (A, (C) Hbat (D) (4) (B) SO0t (D)
Rough Work
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109. A ray of light refracts from medium 1 into & thin laver of medium 2, crosses

o the layer and is incident at the critical angle on the interface between the medium

{ 2 and 8 as shown in the figure, If the angle of incidence of ray is 0, the value
| DfB h: |

w8 o8 fdmo ndto 1 Sod cridc 2 Euty SwEl EFAE Sedse
ToBY Sows AR @ CNNE0 2 S0 weI¥e 8 ¥ Xy fe wosd
Sofep Sedf Fmo Sin H¥¥e DoMdod wob S¥me S¥E §'we B
wond, B Jwd |

Rough Work
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In the Young's double slit experiment, the resultant intensity at o point on the
screen (s 76% of the maximum intenaity of the bright fringe Then the phase
difference botween the two ioterfering rays ut that pmm is :

woll sox BBE (BE~foSt, B3 o8 Domdg S8 med W8 mpdses
28 @usy MHoE BISET ThR eqs. woud JgENdmat: edispdy Tud
w0l Mmise &5 ovddic ed Sosd o8

/

(1) (2

(3} 4

TR k]

Bl o=

111,

I n har magnet of pole strength m and mognetic moment M & cut equally 5
times parallel to its axis and again 3 tHmes perpendiculnr o ita axis. then the
pole strength and magoetic moment of sach pioce Wwﬁiy

ol ol wpd
HsmoBunee Bavth BidursD, sPpbl covor 3 BE Bamloms: WS L&,
SEE L5 Sy walEpossy Sug PRl [Bd TESs, SeE ol (praldsie

sloaaien S

of

(SeSREne m, @EkFRes EEHIan M fe Scavalis

n|g
sl=

m
(2) =

-

2=

(%)

=1 S

(3}

b
b4 |-

Rough Work
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12 Same physical quantities are given in the List 1 and the related uriits are gven

in the List 11 Mateh the corvect podre in the. lists -

List I List 11
(e} Magnetic field intansity v} A-m
bl Mugnetic flux i Wb m™
(el Magnetic pale strength E Wh
i) Magnotic induction ) A
i Am’

BN el rrilinm: G 1 6"»:{. FAL Hesedold (Blswecd
whe [ & alper® o beved™ NBELY momsk eExsdod .

B | Do 1
@l s&EPFies & Gss M A-m

] () wAvoed sSavive W Whm
| l  sutEpod Sasidio gl Wh
' ) ewdood hoa ) Am™
( W Am®

The correct mateh ia

(&2 BO&E ws) ,
(0 fad=te), G300, Ged=p), (i) ()
(81 akadh, (hied, (oddi), (di-1f) (4

fadthd, (hi—(gh, fel=le), (1 :
@), B34p), (ehe), (th)

—

A fully chargod capacitor has n capacitance 'C, It is dischavged through o small

voil f vesistuncy wire, embedded in a block of spocific heat % and mass ‘m* wider ;

thermally isolated conditions. I tie temperature of the block i raissd by ‘AT,

the potimtial differunce V ucross the capacitor initially is

Ruirlece wdbso LS 3Nl aug 3BTRS O A0 BELGEa Sbbaed®

ni&:;;;u ¥, (B350 'm’ fic wE ﬂ&;‘t‘;“ Erafy B&%u He S !i.".'a.':';;-s;

Ty adido LTS Ay AN AT T2hE, 35068 T gy B D

afy Briod da. V daws
2 ms ATV

3 (U1] [ 0 ]

o [t

118,

i

e éT']; I
, I

(4 2 me AT.O .

Rough Work
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114, Two identical condensers M god N sre connected in series with o battery. The
space between the plates of M is completely filled with a dielectric mediom of
dislectric constant 8 and a copper plite of thickness % is introducerd hstween
the plaves of N. 14 is the distance between the plates), Then potential difforences
across M and N are, respectively, in the ratio :

Jas: B8 BEred Idbebe M aoasNeS o Sec' Fd Soedo dbo,
M ¥eB¥f Sofe Sgy \Z8edy 608 Gorodo 8 Ne 550 SIEeE® dmb
nobaet. N Foadl Sefe Sap % Swofe fe h doER acled,
(d eBd Scfe &y &ooe) weed, M, Ne 3o &gy Bl davo

manll, S
1, 114 @ 411
) 3:8 4) 1:8

116. The electric current { in the circuit shown is :
Bo8 =ebhS Soabed” DopEherdvo | Deed s

W

{1) . BGA (3) 24
(3 BA (4) 4A

Rough Work
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116, In the circuit shown below, the ammeter reuding Is zero, Then the value of the

registance K is : |
fod Srdid Sostos® winsl Mok oy sasd D60 B Sed
12V 2V
+| l r —_ —4l*
RAIR Bl
|
5009 B ® [
1 i
f N .
' 1 son ﬁ,ﬂ.ﬂu a
| @ 200 Q @ 400 0 q.
117. The thermo em.f of & hypothetical thermocouple varies with the temperature 1
0 of hot junction ss E = a8 + b6” in volts, where the ratio a/b is T00°C. If the '
cold junction iz kept at 0°C, then the neutral temperature is :
| @ 700°C
| (2) 1400°C
! (3) 390°C
[4) no neutral temperaturs ia possible for this thermocouple
| e SeyDyE afdurfic EuE el ISgomes woo, 34 Zed nE:LﬁE

0&' E=ab+ be (S*ese€t ) drosdios. adpd BipE /b T00°C. Sz 8ol
aflines 0°C 8¢ wodd. Sef adtne

1 a  700%
@ M400°C
@ B690°C

) & efchmitd swud oA acdus Tgze W&

: Rough Work
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116 Match the following and find the correct pairs

List 1 List I
(el Fleming's left hand rule (@) Direction of induced eurrent
(b)  Right hand thumhb rule (i Magnitude and direction aof magnetic
induction
ey BiotSavart low () Direction of lorea due o magnetbic
mduction
(di  Fleming’s mght hand rule (h) Direction of magnetic lines dus to current
%0 fod eDheed® S0&T sosed Mioded
Do | Lo 11
(@) ol 2a3G Apods () (S08 RDoupd (Faese oY
) A3 Sesde Nuodd () sdbhipod (Bdm Sbirac Sibak &4
() oomd PSE Dokdo (@) wokdrod FBode 060 wedd
W) ol KATR Dwodd (b J8gE BaErodp 487 edhidus Jp
ov
(1) Gd-g), (=), led, (dth) 2 (addgli bk, ed=Uf, (d)—e)
(3 (ad=if), ()=th), (0)-(g), (el (4 (a@{R), (b)), e)-tel, (d=f)
Rough Work
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118, A constant voltage of 25 V is applied to a series LR circult at ¢ = 0, by closing

w switeh. What is the potential diffarence across the resister and the inductor

3‘*;1“";”?

L-R 3¢ Soctis f=0 88 MgSs Schddes oy 25V L S‘é:ﬁﬁ

sXdbEe bod =0 pou 38 26% Fre gy A8ak S5
Piu &gy RN do ocded acmed?

1 0V, 26V @ 126V, 125V

@ 10V, 15V W 2BV, 0V

. The sensitivity of a galvanometer is 60 divisionsfAmp. When a shunt is used,
ita sensitivity bucomes 10 divisions’/Amp. If the gulvanometer is of resistunce
20 12, the value of shunt used is :
sl ol Sl degy raepE 6l devmaiesianl, of Sof DEELL

FAfgh, on gy mayE 10 Srmaieotal sH®os. et UEe

20 [l & eoud, AEE~N0DS Zod REMNo Sy
) 4a m/ 50

@ 200 4 20

Rough Work
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CHEMISTRY

121, A metal nitride containg 28% nitrogen by weight. The moleenlir formula of mietal
nitride 18 MyNy. Whav is the stomic weight of metal ¥
o¥ 65 JEEET proddord 26M Zi€'ef Tos v FSFES st
M,N,. o doaven gNORoa? -

B E

72 (2 64 @ 100 a’af 24

122. Which one of the followlng statements s not correet ?

")

2)

13)

4]

The fraction of total number of molecules of & gas having most probable
veloeity nereases with an increase in tempernture of tha gas

The concentration of an ided] gas at 100 K and 00821 utm. of pressure
is 1.0 % 1072 mal, Wt~ (R = 0.0821 lit. aten, mal™ K

1f the rms velocity of an ideal gas at T(K) is "0 em. 57, ite rms velocity
at AT(K) is ‘20" om.s™

The averngs Kinetic energy of gas molecules is proportional o their absolute

temperature

408 SZsmudt 8 ROELTE ws?

(1)

(2)

{3)

(E4

Mo Hogvaiges Jno NOAK [weEo ook sodle o, alNE
TOAS Beb BomS

100 K o 00821 sy Lagss I8 of wEf) sok mEs
10 x 10% 2=07" (R = 0.0821 & wery 3K

TR 85 o sde oow me 3o 'O mads T sed 4TI o5
- s Ste 20 hel =T

ol smge Stes fbe 1 oo L85 4B HEK vt Snadegos®
Sl |

Rough Work
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123, In weidic modium, 100 ml of 0.01 M KMnO, solution exidizes 100 wl of H,0,
rhl solution. Tho volume of 0.01 M BMnO, required to oxidize the same volume

|J of Hy0y in plkaline medium in ml. is :

|- slisvnss FuRs. pr SR 58 BIsdsredete HoO, & sihsda:
Soes waobd 001 M KMnO, &5385mmas 286.6% Jo&)

300
i

|2

(1

il - AR
S00 _ a0
m = @

124. A solution of 10 g of 8 nonwolatile hinary electrolyte (mol. wi = 100) in 500 g
of water freczes at —0.74°C. Whal is the degree of lonisation 7

(ky of water = 1.86 K molality )

10 v weviple Sybardyl SSgd Ny Sodsw (smersds = 100 &
500 g A4S SUeds rSass 0T4C 55 Sleh s sed Ses
o3d woE}

(ta k= 186 K Soctd ™)
i'l 0% @ 75%
@ 100w W 0%
| ’ ]
Rough Work

| sSuieitod® 100 bz 0.01 M EMnO, orSwas 100 2u.be HyOy oraedy




126,

E 2011 D

D

Far the electrochemical cell M|M™| X7 |X, E*(M* M) = 0.44 V and

EAX|XT) = 093 V. Which one of the following is true for this data ¢

(11 M+ X - M' + X is u spontanesus resetion

2) M 4+ X = M+ X is a spontansous reaction

B) By =077V

@ By =-071V

MM X' |X e Dapd oprahy fesust BUIMT M) = 044 V Hba
E'MX|X) = 033 V. 68 Secomaivoin §o8 06" 80 Shoshi?

(1) Ms X o M +X of soelhssd Sog

(2) M +X M+ XLy soobise Sop

@ B, =01V

126,

Lol
(4] EHW = =077V
In elsetrochemical corrosion, the metal undergoing corrosion
(1) Acts g anode i2)  Acts us eathide
(3}  Undergoes reduction (4) Liguefies

Sebgh SReahE SPngaied®, £y |
(1] &80 S09cam: @) =fdee shdang

(3 gesdiode wthda (4) Ehodowns

Rough Work
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127, 1 the length of the unit cull is 5 A, the smallest distance in A between the twe
noighbouring metal atoms in o face centred eubie lattice is :
o 308 JoiB8 dlerctod windd nE TaY A el o grogest
so, sl e Bl Ui Sdiemde Doy fo SNE Smido A o8
Sos?

2.50
7.07

- E 2011 D
D

gi/t.m
' 3.535

(A
(Bl

(€3
(o
fol

(Al
B

(€

(o

1y

"
)

(2)

128. Mateli the following

List |
Arrhenius equation

‘Slowest step in o reaction

mechanism

List 11
() Frov snergy changs
W eone ! time™

Rate constant of a 1T order (i) €onc'™.time"!

roeartion

Thee possiliility of a renction (w) Rate determining step

depends on
dl essosuan |

slae 1

4Tl Blsdac
&8 SoeglovFet®
H’Rva Jaulic won
Doaa (FSmod Sz
Bau o edy

dog meath Segs EUE

A

The eorrect answer g
foond SdrocSans

(AL (B 1)
) i) TR
) (i) (i)
) fiu) (i}
(iFi} {iu} (i)

W k=A.c=RT

e 11
4l Syoy €S sSedg
(i g muo!

(i) paEt st

(fv) DT p'.‘iﬂ"df: aud
Wy & =a ¢ BB

il
(i)
Lk
i3
(0

Rough Waork




120. At T(K), the partial pressures of 80,, O, and 80, are 0,662, 0.100 and 0.331

atm, respectively for the reaction 280, + 0, —— 2 80, ut equilibrivun. What
g ! g

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

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

280y + 0y === 280, FXarH8E° 50y, 0p D6 B0y & 248 Laores Sum
(a=) (ar) (&)

0.662, 0.100 S0ty 0371 werey, SO; Mbain 80, o Sk Ba BI85 Lassve
Sdradandi, 0 i Lasss ewmd® Jo&)
(1) 04 2 08

3y 025 (4) 25

130. The order of pH of 0.200 M solutions of NH NGO, Hll!l_Da and Na,COy is
0200 M NH,NO;, NaNOy &0 NayCOy iedicme pH S6iSigasas ;
(1) NH,NO; < NugCO, < NaNOy.
@ NHNOy < NaNOy < Nag0O,
@ Nug0O, < NaNO, < NH,NO,

(4)  NaNO, < NH,NOy < NasCO,

Rough Work




181. Which one of the following pairs tepresents the intensive properties ?

mn

E 2011 D

D

(1) Specific heat and temperature
P

(2" Entropy and density

(40  Enpthalpy snd mole fraction

(4)  Heat and temperature ‘

Sof FHE* 2 w8 HEE Soguil SErllodid? I
(1) Do Hbatn aXHd ‘
(21  DoE'd S0k oS8

@ Dol mbdte SFwd grin

4) adss SBok a¥s
= E A =

182, According to Langmulr adsorption isotherm, the amount of gas adsorbed by unit
surface ares is
la, b, k and n are eonstants; P = pressure of gas)
cuFREeE SarE w8 iesNET, Windd asdle Jeogsed e8FNco
Sofs ol XBSrodl
(0, b, b S0us o Gorowe, P = a-aﬁs: La8a)
| a ke l_:;P
@ g e
J
Rough Work
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183, Culcium carbide is hydrolyzed using hesvy water. What are the products
formed 7
whaa wE A grouecs® sellds mlosmd 26548 lgﬁr-mfgw Ph:‘:?
(1) CalOHl, CuD, (@) CalOD, CuDy at )
B CalOD)g, €D, H?//;IUH}B, 0D, [.5'L
184, The resctivity of Ca, Sr, Mg and Ba with water follow the order -
NeE" Ca, Br, Mg S0y Ba ¢ Sorpsioe 2ol g&as 257
(1) Sr>Ba>Mg=>Ca (2) Ba>Sr>Can> Mg
e
(3) Ca > Mg > Ba = Br @ Sr > Ca :&Mﬁrﬂn
185, Electronegativity of group 18 dlements follow the order
v 18 Svewo wow Do s dom Fman 587
1) B>GCa>Al>Tl>In
20 B>Tl>Ga>Al>In
3 B>T>In>Gas>Al
M/'B}M > Tl In=>Ga
Rough Work
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186. What is the empirieal formula of sheet silicstes ?

Jof LEife sdedd Sges 287
2 :
(" (SO @) SOy i

@ (S0 (4) (81,0, 10"

137. The gases evolved in the decompetition of lead nitrate are -
86 pady da@rrc mOD AN o
(1) N0y NO M.og‘ 0, P |
@) NyOy O, 4) N0, 0, \

138, Which of the following statements are correct ? | |
11 Monoclinic sulphur contains S, molecules.

' (11} Sulphur forms SFj, 8F,, SF, and S,F,

(11} Peroxo group is present in HyS,0p.

Bob SSdmed® 3D  HOBED?

N S-5t808 Sopfd’ By seud) sodvon
| (D 38 SFy, SF,, SFy L0ck SifYy o Soy6ied

(M Hp8,05 6% D™y Sdiesadiedyd
|
‘ (1 n,m @ Ln

@y 1L I 4 1, 1, Im
Rough Work -

53P
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Band energy of I, Cly and Bry follow the order :

Ky, Cly &:8c Bry ef® mod 8 dess gy 287
(Y F-F=>0-Cl>Br- Br

(2} A-Cl>Br-Br>F-F

3 Br=Br>CGl-Cl>F-F

i
@ Cl-Cl>F— FsBr-Br

140,

A mixture of He, Ne, Kr and Xe is cooled. Which one of them condenses

first *

He, Ne, Kr 2uges: Xe = sl Spulord S8E* D8 Jpsa (EAeDkod?

(1) Xe 2) Ne
3) Kr {47y He
141. The solution of X having excess of caustic potash is used to deteet ammonia.
Which of the following is X ?
w88 == el o X (Sl sarplars ledels & B R 5.
Bed 86 X 28 7 :
1) RylHgl,) (31 [ColNHg)Cly
3)  KslFeNCSigl (4)  [CotNHy 80, Br
Rough Work
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I 142, Which of the following mmm-llllimt_g_'lm"l‘ processes does nof involve heating 7

(1) Smelting 12)  Caleination

(9]  Roasting “r " Lenching
| Bo8 &' Lnoe ddEsE” B4 a3 Efce o

1) |(=rude 12) _m!ﬂm

(8 guse W Do | |
! 143, Which one of the follawing is not o green-house gas ?
' B fod =eE® S8 A5 SE oohy 207

1 o, A N0

[ Oy (4) Ny

I 144. The rengent used to detect phosphorous in an organic compound is : o
S8 Sotied'd ol Mbodet =& Do,

(1) FeSO, i3 AgNO,
J (3 (NH MO, (49~ BaCly |
' |
145. Which one of the fllowing alkenes gives only ethanal on ozonolysis ? |
i1 Propene -2 J-Butene
(@ 1-Butoene (4]  2-Pentens

Bud -bg_rfbﬁ.‘ LE DL omor D6 Bdco aSoeds, S=dd asod?
b s (B Ty AS

' (8)  -soeghS ) 22cdE

L |
Rough Work !
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146. Which one of the following does aof give precipitate with ammonical cuprous
ehloride ?

o onE® L8 sasgisd sl FuSEt siidss Mnewa?

(1) HyC-CH,C=CH (2) H,C-C=CH
B HC=CH (43" HyC—CaC-CHy

147. The number of stereoisomers possible for H,C~CHOH)-CHOH)-CH, is :
IIBG-Cm{}Hi-GHIQH}-CH, &% aepdars Bldat M@rﬁﬂ Hesy
(1 @ 2

t4) 8 4y 4

148, CHOH POl | 4 AsNOy, o tdentify A and B :

CH~0H —PCLy | o ANO; 5 & Moce BB Eodhss:
(1) CyH-Cl, CH—0-CHy

@ CyHg, Ohg—0-0gH,

(8)  CuHg-CL CyH,-ONO

(4 CyHg CHGNO,

Rough Work




148, Assertion (A) :  Ethanol beils at lower temperature thun ethane,

E 2011 D

D

Reason (R) : The molecular weight of ethanol i3 higher than that of
athane.
The correct answer iy

(L Both (A) and (R) are true and (R) is the correct explsnation of (A)

(2)  Both (A) and (R) are true but (R) is pot the correct explanation of (A)

@) (A ix true but (R) is not true

4] (A) is not true but (R) is true

DHESS (A) : aeS'S gl sod sEys aRde S5 Sanded

n#nl'ﬁw R) @ sgf'E swwodsy &E5 4y S5 |
SIS DS s

() (A e R) = J=as, (A & (R) 30683 230G . |
@ W Sbas (R) m Sess 0 (A) % (R) 5oGks Sdsm oo '
B A pesc =3 (B) Dess o

W) (A) Resx =% =3 R) lasu

150

Which compound is farmed when o mixture of calcium acetate and calcinm formute
is heated 7
mOae alBE Btk rhuio Tl LS I8 e Sopa Sy edan

5a7
i

{ HyC- € -CH, (2) HOC-C-0-C-CHy

(9 HCHO (4} HyC-CHO

Rough Work r et "o I
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151, ldentify X in the following ;

s 3e8 orfE* X & Adod K¢ e

3
HccoH Ny, ¢ W
(15} & 2 N
_ (« A
(1) HyOCN @V HOCONH, =
(3)  (HL00,0 4) H,OCONH,

162  Carbylamine test is used to detect which one of the following ?

% [f0& o86" 0D =ZPE BT by oo MEH

(1)  CgHgCHO (2) CGH,COH
@ CHNH, @) CgH Ol
153, Fmbains are :

@f  Polysaccharides @) Polynuclootides
(3)  Polypeptides 4) Triglycerides
BrdSe

: (1) oeuode @ >Osmgia~nhe
@) >ezpiw ) BoDEe

Rough Work
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Scurvy is caused by the deficiency of which vitamin ?

5 e %580 Wby fomes Doass?

m c taa“'-iii
J @ D @ By

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

-
u % Sof >0ET ety Sord Dege HOSRm% od E»#E'&s 287
L
CO,Na .
| )
) i
|
[H] |
! Raugh Work | |
1
|
| U .
59 P




E 2011 D
D

166. The number of radial nodes prepent in the radial probnbility distribution curyes

for the orbital wave function with quantum numbers o = 4,/ =0 and m = 0
18

n=4,0=0,m=0o3080 Eoggm te ebeS sdofi [@hebo TaEE
Fogrdger J80m d|f8pe vAaad & mosp alb?

1 4

2y 3§

(B 2

4 1

157.

If the uneertainty in veloeities of two particles A and B with mass
1.0 x 1072 kg and 1.0 x 107 kg respectively is the same, the ritlo of uncertainty
in the positions of A and B 1s :

1.0 x 107% kg Se0ess 1.0 x 1079 kg | Hagree SESor fie A S8us B see
Ariged® wiiedidy ddrddond, A Sbc Bo Fadedt Sl Senys '
Niom sos? o '
(1) 1000 ;1 i U
P 10,000 + 1 N
t3) 1 : 1000

) 1 1000

|

Rough Work
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DI.
i
| i
:
Cl : (]l Cl ‘
| -
R = |
. : )
o]
L : i t
wlll h=
Ll S
BDA € ADER

By Ees due ER, o5k oy Fyrgo Bob @8 B0 Asmasn?
W A=A @r B-A ‘

In which ane of the following, the bond angle is the lowest 14
Lﬁn& j-ﬂﬂ" s¥yey wodi mds et 287

H, 0 (2) HH,
13] Fy 0 1) BCly

1640,

In the Born-Haber cycle of thnr given reaction
Nus) + -"Iﬁglg} — NaCl(=)
thanumhurnfmﬁhﬂmumdunthummgasmmtmlym :

Natgs) + lﬁlﬂ[n‘i — NaCltg)
gay Gwty o8y Eeb .:ﬁmﬁwﬁ-" napann‘ Lbahy andesy Sde sy

-1
) 23 @8 1 @ 32 4 2.2
Rough Work




