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check for (i) The same booklet code (A/B/C/D) on each pq-.,_[ﬂ'rﬁ-rrhl number of the
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Tables are not permitted into the examination hafl. -

Darken the appropriate circles of 1, L]uﬁnthei}}ﬂ{fhmmmmndmglumnmuﬂt
most appropriate answer to the concerned number in the sheet. Darkening of more than
one circle against any question automati aminuhdnnd.
wmm&mwmmnmmfmdmmmﬂ:mmm
Dmxlhtmﬂ:d;t:mmtheﬁumMHm he/she shall not be permitied to leave the Hall
till the end of the Examination.| .

Ensure that thelnﬂgilmr plll!Hll'l‘u;uiglmm:in the space provided on Question Paper Booklet
and umwsmmmmmﬂummmmmmmmnmnm
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Th:und;dmahunldm“utbewmhpﬂmmbw OMR Answer Sheet number,
ﬂmmﬂwmm in the Nominal Rolls and affix the left hand thumb impression in the

‘nominal rolls and Flled in lppllul.l.on form.

RtmﬂnﬂMRAmEhmm&hnmmmhfmlumglhmmml Failure to
return the OME 1= liable for criminal action. The Question Paper Booklet shall be taken away by
the candidate and should be preserved till the declaration of results,

. Fillgd-ir spplication form shall be submitted 1o the invigilator in the examination hall. (Enclose

mmﬂr of Caste Certificale in case of SC/ST candidates dnly).

’I'T'u!l hmkh:t consists of 61 Pages for 160 questions + 2 Pages of Rougli

Work + | Title Page i.e. Total 64 Pages.
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Time : 3 Hours A Marks ; 160

Instructions :
(i) Each gquestion carrics one mark. "‘Q
28 2% o8 Srdy fod. l\xx_r.l

and darken, with blue/black ball point pen the corresponding digit I.Z,Sur#ilrn-
pertaining to the question number concerned in the OMR Answer Sheet, sq:rngj\ﬁmg
\

you. ﬁ_/
BB ad)S (88 (545 adgpds TS HOTHS HIrE IS0 IS DD

(i) Choose the comect wmmmﬁmﬂwﬂmwﬁmmhhllﬁﬂw% '
irc,
o

“rDod wos 1, 2, 3 ¥¢ 4 ddor adyd OMR Jdzer & O R
mowofoild Bopgfo BdES% pr/el od doued ’.‘::\:1\{‘; D doddBd.
= +_H. i F,

'-.T"‘H o
MATHEMATICS Qjm\“ﬁ
rany
1. If the equation ax® + Zhxy + by? + 2gx + 2fy + ¢ = _‘“Mis a pair of straight lines,
then the square of the distance of their point of in e won. from the origin is
85s88mo ax® + 2hxy + by? + 2gx + 2fy + < 0] E;Jﬁﬁ#ﬂwuﬁawlnl arDS,
Srobothiy o0 8 pods Dodik Ko Gréo Wwdy Sgo

N
) s+ b)—ar? by’ EQ{}] cla+b)+ 12 + g’
{ } Ih_-hz .’\QH\? ";I_-"' Ib_'h11
P % J
e{a+b)-12 g i;;. Ot cfa+b)-2 g
(3) R . EQQ}}? (ab-h2)?
N

. > 0w SR ,
2. .The equation x* — Sxy tgﬁ — 8y + 2 = 0 representis a pair of straight lines. If 0 15
_theanglehﬂuﬂnthej}'.%" in 8 =

x2 - Sxy +py’ + ;,?f =0 ¥ ﬁ&#'ﬂruﬁun‘lﬂl Ardfgod. » Tpo Sofyg

oo 0 u&ﬁ y{:i: sin 0 =
1 A x’
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i The equation of the pair of lines passing through the nrihin whose sum and product of
slopes are respectively the arithmetic mean and geometric mean of 4 and 9 is Tv
Sare Dodod) Moo DT of DEFTgrainmy e Indo, uguﬁiﬁ%ﬁm
4, 9o woSiggsio, Mmdsglosnethyt: v HE¥ Basunye ﬁ\i@u

W 12 - 13xy + ¥ =0 (2) 12x% + 13xy + 2y 7

(3) 12x* - 15xy + 2y* =0  (4) |:,¢2+15H_(g‘,ﬂ\=h/
e
'k..-"h.—-"

§. If the points (1, 2) and (3, 4) lic on the same side of the s i - Sy +a =0 then
a lies in the sel

"

Dodadpes (1, 2) (3, oo HECTp 3x - Sy + o+ !@m Bl 4ol edypds a

aod HWd SN
.

¢ (7, 11] (2) R-19.711]

(3) (7, =) @ 1
| e

5. [If2x + 3y =35 is the perpendicular bi line segment joining the points A[I,-;:]

-

and B, then B =

I' L ]
A I'E 200w B ﬂvﬁﬁ%ﬁ §0% Tygpodo oownibgpodd do

\ O
Rough W “?b i ~ -
s\
S

-
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6. If p and q are the perpendicular distances from the origin to the straight lines

x sec 8 -y cosec @ =a and x cos 8 + y sin @ = a cos 20, then 7
SoroDodod) ol xsecB-ycosecf=a S0y xcosB+ysinb=a (\,j
s8¢ oo vondrows S85m p,q vond, o P r%:&i:[)
.
A d.p2+q‘2.=2 (2) P:+q2'32 {;%/?
(3) p? * 2q1=2’ ) 4p* + q' = 24 5/
» ‘__/:"‘\\\Iu

, o [
7. The origin is translated 1o (1, 2). The point (7, 5) in the old mwmc following

transformations successively. ' \/ /

(i) Moves to the neW point under the given translation i

(1i) Translated through 2 units alnl:ng the negative dirﬁg\ \ new X-axis.

| ey R,
e l " I‘-.‘H\ 1 " “ a -
(iii) Rotated through an angle 3 about the orgin nf@m in the clockwise direction.

'@

8

The final position of the point (7, 5) is
Do (1, 1% Svve Dol ﬁﬁrﬁ% g0 Wabwdss. gproy ErsE
Sg39d") DodePy (7, 5 sdem Sdiuh &Foa.

(i) Swrebodhiy Sdrodd O GA%JL; 8 Dododn® Srddo.

>
(i) 88 X-wfo vwe B7c* %ﬁag 8rdo HSross HOSES0 Joddo.

) ;
o (FHe (FE) o FH) o FD

)

Rouph W W \;“:'

S
S 2
/é.ir?“‘i‘
A
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If X is a Poisson variate and P(X = 1) = 2P(X = 2) then P(X = 3) =
X o onal Sood, PX=1)=2PX=2) woud, PX=3)= | &

! o2 = (?

N)

28] v (2) 5 3 (3) 5 (4) =\
£ \\L
/
9. The random variable takes the values 1, 2, 3, ..., m. If P(X = nlén— h n, then the
variance of X is
v EBrd)dy¥ Sdo® L, 2,3, ..., m ol ‘n,l"m 8 nd P(X= n]f-—
wond X Wng; 2858 “’H\?
M {m+1}fm+l] h%
o
3 m+1 | 241
2 '_“““\.\K,j 12
"u,-r
10. A bag contains 2n + | coins. It is of these coins have a head on both sides,
whereas the remaining n + 1 co in is picked up at random from the bag and
31
tossed. If the probability that E@ymmu in a head is >, then n =
8 HodS" 2n+1 mﬂm. sodd® n oHosH Tods SR T EeoTmyain,
A0S n+ 1 o8 ﬁ/}jﬂfﬁab docde. @ Hod Jood drsyDyfonr ol
FEY) JoBEEN 90, u I Fdlvest S 38y Dogrsgs %%

wond, n= @D '
(1 10 (2) 11 (3) 12 4) 13

AO

li!nn!‘-hw g “‘“}

/65*5“
A
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Two fair dice are rolled. The probability of the sum of digits on their faces to be greater

than or equal to 10 is 2
_ Bods L8 >DEod HGods. o8 Iugred Sudo 10 Eﬁn'f-%d\g%'l
, t}_ﬁﬁ“‘

DR ST STy DoygSed \
: po D) wogrdg _ ;’i:\:“\;,‘ﬁ
] 1 ] £}
M 3 @ 3 ) § N4
fis :‘“-}

1.

o esdad 5./
Two numbers are chosen at random from {1, 2; 3, 4, 5, 6, 7 ’fw The probability
that smaller of the two numbers is less than 4 is

air&yDyforr Tods Dopgess w330 {1,2,3, QS\?Y 08 8m5wgron.
Tododd* DSy Dopg 4 g7 s Im ﬁu$

. Y
™ | {g&r
& 2 z\@

I 3I.

i~

e

/\ -
dandb are two non-zero pa‘p@/ ors, then a vector ¥ satisfying tn:junliuns .
-¥=c (c scalar) and gx§ = bfig\ )

b o Bods mml§ 8 vow HofoHEr, H04 HhEderw i y=c
(c wdd), nxy-bnair Jh_fﬁ'ﬂ-ﬂgm'n' wed §

Q\::a/ i S
(1) Jaf (ea- (aumfj)j (2) |&f (ca+taxb))

(e E o e
%) W{u_@ ~  (4) W[uﬁaxh}]

-\-\.q,'\.

/E}L"\_"H-..
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!

‘\.\L-__ H_'::I

—

S
-

E2013B . 50Q



www.eenadupratibha.net

B\

14. A unit veclor coplanar with i + j+3k and | +3j+k and perpendicular to |+j+k is

i+j+3k, i+3j+k o8 d3bdkomr dobr j+]j+k%H vowormr aod ?%:@3
5o @

AR
LN
(1) ;}-z-{iﬂ}?' 2) T“ j+k) ‘?

la o
@ FO-b @) T“”"%
;;‘\

15. The shortest distance between.the lines EISHS‘W‘HH} and

T=-— j I;-rp{?:-ﬁg-l-k] is

..:ﬁ‘f'd:pm F=3i+5j+Tk+A(i +2j+K)

F=—i-j—k+p(Ti-6j+k) © 3‘-&% NS Sadrdo
16 /\Qﬂ 26
M 35 x"w @ 375
o |
36 ‘Q{;\Ef”' ' 46 -
® 55 “ 3%
| A . ;
Sy
16. iwﬁ,ﬁvﬁjiﬂ_@,ﬁ/ﬁ=u=iu&u
. v Z sy
(1) b Z (2) a (3 o 4) i+j+k
\ O
Rough - e
/A |

E2013 B ' 6 Q



www.eenadupratibha.net

B\

17. P, Q, R and § are four points with the position vectors 3T_4]+54, 4k -4i+5j+k and
—3i +4j+ 3k Yespectively. Then the line PQ meets the line RS at the poin ‘-,"{'

",
o

SR 3j -4)+5k, 4k, —4i+5)+k., -3I+4J+]km o wadeem aru wm
Dododpes P,Q, R, S, vid dep PQ oF8 Tp RSH £0% ﬂrnﬁ:.-a_-L

F 'H. "H. F
P

(1) 3i+4j+3k . ! (2) -3i+4j+3k "‘M.,ﬁ“j.“
(3) -i+dj+k . @ T+j+k

18. The points whose position vectors are 27 +3j+ 4k, 31::;;4;-1—'21 B—l}tf-ls+zj+.'.'-l: arc the

vertices of

(1) an isosceles triangle (2) nhﬁl\t‘l@{qd trinngl:

¥ cquilateral triangle (4) ng!u.mg‘!:d isosceles triangle

2i +3j+4k, 3 +4]+ 2k, 4i+2j+3k ® ;}-:.- -,ﬁch.ssn- Sardy Dodipen fgreom
D8 deS 8 ; '*.

(1) »Sbgwrdro (Behzo {I} nuuﬁ"n |Bghmo

(3) ddwrdo [Bghuo 3 ﬁ] DEBgerire wontln (Sheo

19. A person observes the top of mﬁ:'ﬁw a pninl A on the ground. The elevation of the
tower from this point is 60° Mhﬂs 60 m in the direction perpendicular to the line
joining A and base of the tower, The angle of elwﬂmn of the tower from this point is 45°,
Then the height of the Iuwm ﬁumfm] is
Fo of DodeH A~ ﬁ,‘rﬁ& g 538 af Ipo|md) ASDMmTyd. & Do
Si08 Sporfio wmgs ﬁn, 60°. 3pdo do S0l A% 0% Pk cowaist

wdd 60 . Sndo) ,z:;&.; & DodeP %008 Fpoiy wPssioo 45° e

dpdo 28 {Mﬁ
'\. .-" 11
3 Sy’ . 2
M Oyz <7 @ 6042 (3) 6043 ) ﬁﬂ\g
Rough Work L - T 3
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1 1 3 :
+ then the angle C =

=
a+c b.-l-i: a+b+e

20. If, in AABC,

NS

1 1 3
=¥ AABCS atc brc avbrc vonddd Ewo C= @

(1) 3o (2) 45°

21. In any triangle ABC,
Fry * 00 ¥ 00 =
282 wf [Bghmo ABC &,

UL R L T T

(1) %:- @ 2
2. unh"'[z

@ @) ~logl2 @ log 3
23, cos

(1 o = @ -1
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24. The set of solutions of the system of equations : -

ix
x* e d #
r ] .M - %

3
mx'l'l:ﬂﬂ}":El

where x, y are real, is ’ @
X%, you ThE BopgPd adddare '55:5& O
= ; 637
:v;+1|r—.:"I
] 3 I
cosx+cosy=—£ nde D8 . ig
s 2 o Q\.\J

snfX2Y)-
2

b | =
e —t

< (1) {'(x.r}:m[x—;l] %}

}

b | ==

(3) {tx.r}:mm—r}-

[B-E) among :h:-. following is

§; n
apu g |08 dSt tm[ﬂ-i] Ty =¥ Jend
: 2 Ny 3 > @ +
4 35 S Ny @ 3 ' 3
in L

25, If tan (% cos ) = cot (= sin @

L —
26. linﬂ+mﬂ®!'é+mssﬂ=q=p{pl-—3}ﬂ
B q 2 2 ) 4 (4) -2q

?Q
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27. The period of f[x]=m[:]+sm[1] is

fix)= ms[ ]irsin( J WwE) wdddo

(1) 2 ) 4n - @
(3) 8n g @ 12x :

N O
\ ‘—"'LH)-"
28, (1+i)x =i U+2|‘_iy+i_1=(!'ﬂ= &
2+i 2-i @
7 =7
53 o (5
? -7 j
G\ &E; 15
29 Iffix) = (p-x"'"", p>O0andnisa , then f(f(x)) =
fix) = (p - xM"™, p>0 S50c%0 n wond, edypd ffix) =
(1) x (2) x 3) p'" 4 p-x"

. { ll-|lui[[11§f' @*“]ﬁn]l 2
M) = uu @ 1,9

O

Rough

@S
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31. Iflis the identity matrix of order 2 and A = [{1 ] then for n = |, mathematical inducti {Y’H
| 1
ledo 2s ddda dd 55m@8, A= [1 l] wond, edypd n2 1% m%u- Y o
Ssow ; %/?
(D A"=nA-(n-1)1} (2) A"=nA+(n~-1
(3) A"=2A —(n+ 1)1 W A“=1“‘1A—{:é—£l‘-ﬁ“’“
- H 1\‘\-\-\._—‘
32. "C,, =330, °C, = 462,°C,,, =462 =1 =
@ 3 @4 G s Z\"\\bﬁ)ﬁ
33. 10 men and 6 women are to hesmedmamwm‘w women sit together. The
number of ways they can be scated is
10 S08 Posduos wdhild How ol b‘ab sg byor (26 26I
sodHog 7850, s grdoyd D Rogg
.
g, 114
¢ 11 10! Q/(\"‘:}L ). I8
- r,
5 1019t f“«:\\}\]f ; 11110!
M. Ift_denotes the number %: formed with n points in a plane no three of which are
collinear and ift,, - nn=
' o8 Sood® Hor sThdre: 5D n DodoHod D8yd [Bahare
Roggd 1,8 JeRSE/ -t =36 wond, wipds n= -
(1 7 D) @ s 3 9 ) 10
\
Rough Work-—"
"H-..\_\_\_H:}
/N
/A
A
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35. The term independent of x (x > 0, x # 1) in the expansion of

{x+1} (x-1) mi x_,::,‘
{:‘:m %! +l] {x--d";] . \:>\\_'-'|
t_}_ﬂ
(x+1)  (x=1) ~ \»wﬁ’
[xm _1“-3_*[} {H_J‘x—] :?::lﬁﬂﬁ‘ x(x>0,x=21) J:0d ﬂgﬂﬁt{?ﬁﬂ
(1) 105 2) 210 3) 315 C -uh
36. If x is small so that x* and higher pnmrsmnbanegluwd/fhdualg:‘prummam value for
(1-2x7"' (1-3x7°
(1-4x)2 i )
| »: -1(1-3
X5 D drored: 300TFodm x ﬂ:&lﬁn:ﬁi ;}_L]-J 5 GEFronoR)
Dend ;
1y 1 -2 1-3 I -4 4 -
(1) X t‘-i‘] X f’g\? X (4) 1 - 5x
)
1 Ax+B Cx+D
Ly A = = -
x* +x? +1 :u£=+.'ﬂ:-|-1q|h:lf2 HL@}F" ??
. M
! =ﬁx+ﬂ+ﬂx 4 wdypda C+D=
x'axlsl xPaxal xig £
(m -1 53{4 3 @) 2 “@ o
” P
1.1 .1 14 \}?
38. 23+E+ﬁ+ﬁ-—t’}“m A
2 P e
D 'ﬂﬂ[;] ‘3‘@ @ '“5(5) () lgRe) (4 e-1
f:E Y — -
n“ﬂwﬁ;yﬁ .
e =
/tv;{a
‘II.-"_"-\.
friti‘.xf‘“
AN

...\_\_
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39, If the harmonic mmbnmmemnu of (5+42)x% —bx +(8+2J5)=0 is 4, then the

value of b T‘“’{
{5+\r}r¢ —hx+[i+2-."_} 0 TWeEy dwrere ﬁ-mﬁa! Saggdeo 4 sond @ xﬁ'
" bIwmd \_‘__“:::'
m 2 @3 @ 45 @ 4+43\‘1“;~;,7
40. The set of solutions ntuﬁnugbnthu +5x +6.20and x* + 3x - 4@\?:; )
'+ 5x'+ 620 50080 x¥ + 3% -4 <0 Dododd 89543 g Hd
- ; @ -3 2\2;
() (4.-Nv (1) (4) [-4: l\&/\k‘é

41. If the roots of x* = 42x* + 336x - 512 =10, are in in; \,Cnlfgénmm progression, then
its common ratio is

- 42x? + 336x - 512 = 0 HHEswmo M oo heEde’ aod, (1d

>arsg 258 f::n‘vf :
m 2 . . 4) 6
42, lrauﬂﬂmmemunrmuq }744 0, then a® + p* =
xI_2x+4=08 WE“W , wbypds o + p? =
(1 -2* (2) 2‘ ‘“uf (3) —z"‘ (4) 2'°
'E_‘ﬁ;_, - {

'43. Ifﬁ.-L": 5}:-7{% Ilnnu +4u—p 0, then p =
\"0)

A-[rs 5] o ﬁ, x'+dx—p=0 SDEderd) S)b00%, wdyds p-

. 2 4] N\
e AQ @ . (3) 36 (4) 24
- ““"'W‘i\ é , -
SN
{t:'x'ﬁ;“-u_..
A
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V) i

(1).3x* +4x + 5 i 2 x*+8x+2 @

3 0 “ -2 @
X N

Xx+2 X+3 -x+5
x+d x+6 x+9
x+8 x+11 x+15

. The system of equations 3x + 2y + z'= 6, 3x + 4y + 3z = 14; 6x + 10 ISn.lmuinl!inin:
number of solutions, if a =

dufde :5;5'.;: Ix+2y+z= 'E.?_n,xiily+32=lll, Eﬁ@iz-u! whod

FEieod, u‘.b.:,}ﬁ:r a=

(1) 8 & -, fs}fé%g) ) 36

. The number of real values of t such that the s b geneous equations

x+{t+l)y+{t-Dz=10

' fM+1x+ty+(t+2z=0
t-Ix+(t+2y+tz=0 @
has non-tnvial solutions, is ®

ad drdch HhEdwm "’5%
Ix+{t+1w+(t=-1
(t+ 1y + ( @
(t+ )= +1ty+(
(t=1)x + (1

8 888 g
(1) 3

Adiuodis t Ty THE Jesdo DHowg
(2) 2 & 1, 4) 4

<

——

Rough

~
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(1 0 (2) 1 (3 2 4) 4
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@
48. If a complex number z satisfies | 2* = 1 | = |z |* + 1, then z lies on : / '\\\b/?
(1) the real axis : (2) l]u: imaginary axis
(3) y=x : (4) t’:::m:l: @

z %o8d dowg |Z2-1|=|z+1 dDogSerd) ﬁah&d\l 3.:;1:- z 4odd :

() oharfo™ - (2) l—é@'@
@ y=x @ \g;an
o

49. The solution of the differential equation —:': l.h.ﬂ:) e sec2x is :

y Hxx,,?
%—Eyuni:p::gﬁ sec 2x oSS 5&/ FEH :

{1) ;rsmlx-:’['l'ﬂ ‘f“\“\\_,)/ (D) vyeos2x =e* + ¢
(3) y=c*cos2x + ¢ (‘E)j (4) ycos2x +e* =¢

50. An integrating fart:}rnf'fhp tgﬁiﬂn (1+y+x*y)dx+(x+x’)dy=0is
(1 +y + x%y) dx + (ot y=0 dDofdmo W) HErfod sdwolo

a e @J;] x* 3 i ) x

\
Ilnugltw T"\H"

-~ \““
/ﬁ
AL
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51. The approximate value of J.i-:i: using Simpson’s Rule and dividing the inlemﬁ:[)@)
]

into two equal paris is ) v
[1, 3] wodod) Tode Ddrd grmres Tdx, Dod)S drErd) 22,
ji Soird: Deod 0
11+3:\‘. AR A
v

| 11 107
(1) ;'ﬂs[;] @ o~ —~
I
—_

10

82, The area (in square units) bounded by the ¢
x=-2y! 50a50 x=1-3 e

) 1
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e =
54, Ix(lngx—l]{]ngx-!}ﬂu=]- %

3 logx-3 logx -3
. m;:-z! @ hg’lugu-l‘ @
- logx -2 i @
) log x — 3 . (4) -log | [‘lﬂﬂ. x —3) (log x |

55. _lx LW nuil[i)-t-p'lni“uc -

(3)raf=(]
A1) 4 T@e 3) 29@' “ 2

' 2 + 5in 2x
56. I [I+cusﬂx] :

(1) e*cotx +c¢

(2) 2" u-;:’:tirt @mlx-rc ) etan x + ¢

57. u-[cg(x +;.r +Z —Sx}rz}-_-t{x+y+ -Irl.'lz}ﬂ'

(1) 0 (2) xdx\ ) 2

E=1--—-. In fru:lmg th:u]u:sofu and v, the
v u
the relative error in f is '

L Ll asgedss. uve Dessbss Ssmssost,

v u
pd Ddrdo ehhoyon. wond f&* >HE &ao

ol o gl oY

® 3

58. Thufn-:.a]lmgthnfum: VRN
errors are equal and eq

170
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59, If the curves x* + py’ = 1 and gx® + y* = | are orthogong to cach other, then

XX +pyl =1 S:0cdn g + ¥ = len 2808 vonfdd S;oond, -ﬁ%
1 1 1 14
R m‘,Fq ﬂqu .H}F/q@

NV

The relation between pressure p and volume v is given by pv -Eungg\l{)@pcrumgt
decrease in volume is E then the p:rncmagc increase in pﬁ\/

DaSSn p S0y WS HOSroSw Vo S 8m
\‘\,
'{I'H
don —

adgudod. b H05rmod® Sdibde v owddypdd, bdssnsodk
Ddtde rdo

]
(1) "3 (2)

=T QA

(1) 4y g’ (3 0 (4) -8y

{ L,r’
62. iﬁux+m:"1+@${l”"=ﬂs,p—lﬁ:hm:t—u" > (9=

M 02 u@ @ (15, 14) 3) (16, 14) @ (16, 15)

Rough

\O ]

,_/i:h -~
A
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63. E+E-2:&%- . | ‘u?‘

24y2 x? = y3 \‘\j

" X
1y ey & o @ 1 @ 2 ‘J'Zp
~
A
64 F(x)=—; go)=—— = g2) = ~
142 P N
X fix) \J i_.}
m @ 5 ﬁ<\gﬂ
-5_ E [3} 5 oy, i 16
| ‘éi%} 16
P NN
6s. lim —-—“x.,s'" xf ;:ih?
5 i =3 | (53, 2
(1) 3 -:21_ 3 ’”‘{i{"f @3

r

66. Let [ be a non-zero real val mqhnu :

v LY € R R2) = 9-then ﬂﬁl‘;ﬁf Uﬁ%
\ 88 x y e RS, 1;-3951;\“3%?3&

d;aﬁﬁ:mndmrmh fi2)=. =04 & go) =

f satisfying fix + y) = {(x).y) for all x,

@Fodiso £, fix +y) = ANAY) 2

Ny " ur“ @ 3. 4 ¥
cim
67. A variable plnn: pu.-.s:s f':cd point (1, 2, 3). Then the foot of the perpendicular
from the origin 1o Ihq: '
. (1) a circle :phl:n: (3) an ellipse (4) a parabola

A |

T umdm\i ’)nam:;; (L 2, 3) orgor @808, wdyds Sare Dok
$900 & d ‘5’ 4038 condrdo aodo ws -
M) 388% O @ Feoy (3) 8¢ Sy80> (4) dosodoD

)

/t:'x'&“-u_..

A

L3
E2013B -0
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68. A pl:m: passing Mnugh (=1, 2, 3) and whose normal makes &qual angles with the coordinate
axes is

(-1, 2, 3) oo Th dvo whoowlp Asrdsged H5rifow E/\E_J)
doo HMEdmo o o
() x+y+z+4=10 (2) x-y+z+4=10 @

B x+y+z-4=0 4) x+y+z=10 (%—\\')O
[

69. The direction ratios of two lines AB, AC nrt‘_“l, -1, -1 and 2; r.-hrmmn ratios
of the normal to the plane ABC are |
= TBodsr Ype AB,AC o. 85 Dowgen 1,1, -1 & 1. ABC duo Tuf)

vDooude &F Dopgw
() 2.3.-1 (2)

(3 3,2, -1 ~ &
F—"

70. X2, 1,0), E(2,0, 0), F(0, 1, 0) are mid
Then, the centroid of AABC is

AABC ghere BC, CA, ABo

iyt AABC Toorgrde
£
1 11 “b 4 2
""l""h""] m :EFEFD}

D [3 33 @
111 @ o (2L
() _E'E’i‘??' ' @ 3373
%
Rough
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71. The perpendicular distance from the point (1, =) to the line joining (1, 0°) and {1151.

(in polar coordinates) is 'K Ry,
_ . | / ;ﬁ% .
(1, 1) Dol H:0d (1,09, {L%} DodoHed €05 ﬂwpua-na_,__qﬁuqrﬁu
()3 Verdsedh . -f:. :‘;;_.
7
“]_ 2 2 3 (3) 1 {‘ﬂ' «H‘
—1_}' ,\",
72. Ifx-'J'lnchﬂrdal"mntmufthehypﬂbnlax ~-y=9, 1ngnﬁemmuflm tangent
at one of the p-mnt: of contact is 4
wd Sododbo xP-y' =98 o ‘.f::_}d;:u'a x=9 m'ﬂ’wh#’; DodoHd* afon
1= 2360y HoEdmo ; AN
() x+3y+2=0 (2) h-—!{;sir ~3=0
(3) Ix-2y+6=0 (45 x“»ﬁjuz =0
"‘f
J - “‘“ xi o2
73. If the foci of the ellipse EJr*':’—m_‘-l m,: mﬁyrﬁérbulﬂ —-b—sl coincide, then b? =
x? y? AN Y ?
bg3y80 25+1—ﬁ-1 éoﬂdr: HDQ E}rﬁ‘:’aﬂdﬁan T:h—Ilu aehes 4405,
h: o | R‘u,_":. ._.-';
(1 4 2) 5~ “““?'.:r"" 3) 8 @ 9

74. The midpoint of a chﬁ&ﬁiﬂ'ﬂ: -E"Ipil: x24+ 4y - 2x+20y=0is r{z ~4). The equation
of the chord is .*.’W N4

bgsy80 »* +Ayk—'z;+zoy =0 8 g o83 Dot (2, -4). =g dAEEmo

(H x-6y= EQ,_; (2) x + 6y =26
(3) 6x-y¥ 1_&«5 . (4) 6x+y=26
___‘:Nh-‘l R N
Rough Work
"'-';.:'\-\'I.-:j'
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75. A circle of radius 4, drawn on a chord of the parabola y* =,8x as diameter, touches the axis

of the parabola. Then, the slope of the chord is
y? = 8x dordodrnd o @y aghom, 4 Spgrdol® ABS 380, :.':u*."‘mdﬁau

5Dy B30l ﬂ‘.’:raad.: wrg e _,—----u. L
| 3 AT
M 3 @ 3 (31 *) 2 /00y

W
. e 0
e el
e, r
'\..

T

o

76. If the circle x® + y? + 4x - 6y + ¢ = 0 bisects the clrcumfm;;c ﬁf the circle

x+y -6x+dy-12=0, thenc = AN

Syd0 x?+y? - 6x + 4y - 12 = 0 TVl BOYHI, :;}ﬁu ;‘1+,—1;4u_ﬁy+u-n
BSobgpods TN, wdyd c= LN\ '

(1) 16 @) 24 () 43 ;_jwf;y-.f“:-f’ 4) -62

L = o k-”‘"’
-
s P
w L

77. (a, 0) and (b, 0) are centres of two circles bﬁ]nn,gi.]{i;tlﬁ‘:;\_ﬁuxiﬂl system of which y-axis
is the radical axis. If radius of one of the :imlq'i;h-'?"::ﬂim the radius of the other circle
is N
y-wfo dorerfor do D a;a:&dd{“ i!nﬂ:& Todo 5;@5 Boloren (a, 0)
S:0cdxn (b, 0), a8¢* wfod r;@!{m un:.-# Boddad grdo

(1) (7 + b7+ a?)? AL @ -ty

@) (2 +b?-a?)'? ?‘.;-.'_j: li_.;' 7@ Feraal)t

wer i

78. If the length of the tangent_ fmﬂ‘r{m k] to the circle x* + y* = 16 is twice the length of the
mngcmfrmnlhemphmmmcuthx +y? 4+ 2x + 2y = 0, then
(k) Docoy Sao@ 33+ y’ 16 3 508 D030 26H T Doy H0d
x2+y?+2x+ 2y = ﬂ"&;u';l!r $)80e diHh TYond, wdypd

(N h’+t=+aﬂm+:’}4k+lﬁ 0 @ M+ +3h+3k=0
(& 3h1+3i*+~sh+3k+m-u (4) 307 +3k* + 4h + 4k + 16 =0
_+"-‘ '_ — — = e
lln:iWnﬁ:,.__:
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79. For the circle C with the equation x* + y* -

list-I1 given below :
List-1

(i) - The equation of the polar of,
(-5, 1) with respect to-C

(ii) The equation of the tangent at
(8, 0) o C

(i) The equation of the normal at
(2,6) 10 C

(iv) The equation of the diameter of
C through (8, 12)

W) 13x + Sy =98 L?J,

16x = 12y + 64 = 0 match the list-I with the

I:.ilt-“ e
(a) y=0 “\-‘l
t_} \I'I
b) y=6 x\:a_.:r
Y
c) x+y=7 H“‘“*-\l

-\_d

,\“'f K\._H
{¢) x=8

Sydo {::::uﬁnn x*+y? - 16x - 12y + 64 = 08 &ga\h\dﬁ nu- I =De-ls°

zd DdJod : i «;H
ardar-1 o Ai:?
) Mgty
M C&rg (5.1 §53p - e
Bafdmo . e “-‘IJ,-‘J
- k. e,
(iip C&(8,0) 8¢ 68w . f =6
Bagdmo A Py
(iiiy C & (2, 6) 3¢ uﬁﬂnu'ﬂh \EE x+y=7
Hdgdmo ? N |
(iv) C & (8, 12) oogom grd;\\\“* _,?. 13x + Sy = 98
Tghdy HEdmo l.‘<\‘\ / '
;:;T:zrf’ (€) x=8
The correct match is N
HOTS =4 :
(i) G 5 ﬂv}
(h (@ ® Tl-}] (e)
B2r (@ ) (e)
(3) (c) de /tl.'l (b)
(4) :ﬁk () (a)
R[l il
.ﬁ:f“:f x
fax
Fd
A\ ~
*’&hn d
E2DI3 B 230
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80. The circle 4x? + dy? — 12x - 12y + 9 =0 \

(13, Aouches both the axes %
(2) touches the x-axis only @

(3) touches the y-axis only @

4) duunntmwhﬂn:xesl é}o
- v

Ty’ 12 - 12y + 9 =0 380

(1) erdsgas Bodody B)¥%0d Q},

£
(2) x-wgrdy SrEd Dy)8508 @
(3) y-ogdy dr@d 55)9%08

#) epos Hy)fosds ‘@G -

Rough Work
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4
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PHYSICS -

A tension of 20 N is applied to a copper wire of cross sectional area 0.01 em?, Young's
Modulus of copper is 1.1 x 10" N/m? and Poisson’s ratio is 0.32. The decrease in m‘n{
sectional area of the wire is SN #'

i -
'a..-"‘\l

0.01 em® LT Sl Erus!m fo &8 o 88 20N 858 Lﬁﬁrﬂnﬁgﬁ&ﬂr'
o Twgy ook Mmgsw 11 x 10" Nim? $:0080 owarS D438 '-'HI uiﬁ

wdat'd 31*::5-:6';* dfadeo W Y
(1) 116 * 10 em @ usx10tm o x
3) 116 = 107" m? (4) 1.16 x m"qu 1°r

-y

. A capillary tube of radius *r’ is immersed in water and wmpr‘n.m to, abl.‘(ght of *h’. Mass

of water in the capillary tube is 5 = 107 kg. The same alq:uthi ﬁhe,- is now immersed in
a liquid whose surface tension is 2 times the surfape ien;mn of water. The angle of
contact between the caplllary tube and this liquid is 45" Th; mm of liquid which rises into
the capillary tube now is, (in kg) H,[

T grgan fo uf Bixr055 208t ﬁ;:p{}::ﬁsa&: W8 ‘b ddyE InErEs.
T4088'D Y |SSgrd 5 107 kg. v’d '!j:rDs':'u, ne Susigd o8 7
Do W& d do S3gd 4003 Lﬁiﬁw Q:uaﬂa-m B4 >0Eh, Sl Sadig
By oo 45 =D pds, 34 avﬁﬁuﬁ‘ﬁg‘«.}ﬁlarsa Gy (Esged. kg™

(1) 5x=10? @) 25:‘1&"-‘ S sfaxie? @ 35x10?

| % %
The terminal velocity of a Ilquﬂdha-p uj'f;dlus ‘r* falling through air is v. If two such drops
are combined to form a blggiﬂm\ﬂ’lhe terminal velocity with which the bigger drop falls
through air is (Ignore anfhuo;,hm fnru due 1o air)
T ogrdie e N4 Lﬁhﬂ,ﬂ’ﬁai’u st SdedonyDopds, R wodg Bdw v,
wiodot) Todo S, Dogefod usdED of DY Dodiypm ddydosn Ths,
v g DodaP. m&a‘ Ddadad o, ood Tl wodgdsn (M0 trgor 407

dﬁa;’m‘ﬂl ﬁgﬂ ﬁuﬁ}
M Vivd\ O @ 2v ® Yy @ ¥iy

%
.‘.!-\. )
Rough Work._
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84. A glass flask of volume one litre is filled completely with mercury at 0°C. The fask is now
heated 10 100°C. Coefficient of volume expansion of mercury is 1.82 x 107*/°C and coefficient
of linear expansion of glass is 0.1 » 107*°C. During this process, amount of mercury. ﬁ}nh:';

overflows is © Q‘_ -y
l-_l' I'\.\.. \H. '\.--'

0°C 3¢, 1 bods o3d08rnsdn Ho B 8888 ‘éy-an- ;b;rbaaa
adypds FBy 100°C & F8 Ihwdss. Fs6oy m.ﬁﬁﬂ:&rd ms“-.s GEEEEEY

l:'"‘“"x'“

182x1074FC Bbctin e DYy g musm; 0DngHgl & st

pa:88 8 &Y >Edho HOSrmiw xx
VNN

(1) 21.2 cc {2) L'!'*‘uq VY,

(3) 212 ce m ‘mz *

85. On a temperature scale Y, water ﬁumg‘h-}iﬂ" Y and boils at —50° Y. On this Y scale,

-"--\-\.Hﬂ- _.-'H'\_.-'

a temperature of 340 K is ; A

ey

'-.\ .-

Y a@ffé Dyen g, bdb\%rﬁﬂF? 3¢ Podgdodoiy Hodaln -50°Y ;’;g'.
Salatad. & Y faa_m_q M‘ﬁ ﬂg‘Lﬁﬁ

o *; J
W -1063°Y Zz s f (2) -96.3°Y
_.:-.-’ '~ L’
(3) -863°Y |' (4) -76.3°Y
(/7
W
.*.:’;ﬁ_u_l \ o I —
Rough Woek .
A
_.-"q-:.":,.-\.
.__.-"';:_:-L-.‘-._.
A
-...-'5_ LYY
e
‘\..__:_'_:._ %
— '\',I
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Three moles of an ideal monoaiomic gas undergoes a cyclic process as shown in the figure.
Thttemperatwn of the gas in different states marked as |, 2, 3 and 4 are 400 K, ?Dlﬂ#
2500 K and 1100 K respectively. The work done by the gas during the prﬁgr:uwﬁ

N
1-2-3-4-1 is (Universal gas constant R} t}{?_}

'\-\.\‘\.
Shins® Srbodd dom, 3 Irdo wsl) J¥ DEIre: E‘Gﬁhﬁ_jj&{‘ &

S8c mlaip8led. 1, 2, 3 Soddn 4 MBodwdd dd Jd ‘13 34
Sang sfffder Sddm 400 K, 700 K, 2500 K 328030 1100 ﬁ* L‘.’:L!uﬁ:.
1-2-3-4-1 wdafdodydypds Tand Tbd BI, :a—asla! pw“fi&-nsrm R)

""'d'\.
""'\-\, "'\-\."'\L i

i - £ \'H_

(1) 1650 R /) ssoRr

‘B) 1100 R A \@y 2200 R

87.

Efficiency of a heat engine uﬁp«.&&i is at a temperature of 300 K is 40%. To increase
the efficiency to 60%, I:ncpﬁg @ETnk temperature constant, the source lemperature must
be increased by - H_

o adiis 30 /5 ;.;g}m. w8 af oo@sn SL8 40%. Lo agifies
!gdnrr' dod, ag .:aa;.é S 85 60%% Dodeh uidy adisd” Dahdohs

(1) 750 K Kw 7 (2) 500 K (3) 250 K (4) 1000 K

ﬁi!:?:‘r — —_— =
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88. Two bodies A and B of equal surface area have thermal :mi.uiv:hiﬁ of 0.01 and 0.81 respectively.
The two bodies are radiating energy at the same rate. Maximum energy is radiated fmm the
two bodies A and B at wavelengths 3., and A, respectively. Difference in these mrnwm;u'hlglhs
is 1 pm. If the temperature of the body A is 5802 K, then value of Ay is fr’,,f ,

-

BErS ad0de Frogin de Dok SuPes A Jbdw Bey ﬁ@. ﬁa‘ﬁﬁm
S8%m 0.01 3:805» 0.8]. & Bods SwHo o¥ Feos® 480 ﬁu*ﬁi} ﬁm.’rlm
u Tody dmPer A S00dkn B Sddm A, Hoddn Ay s’gﬁﬁ‘ 'ﬂﬁg.ﬁnﬂ 58
#0% 80 D8dmix TULED. & DVod ddod ag;&auﬁgjdﬁm 1 pm. $%3%H

"-\. "\.\\I_I_l
A Tof) aFiHs 5802 K eond Ay ded LQ NV

I - 3
(1) Fum (2) 1 pm (3) ﬂgm (4) Smum

i
(&
| "‘-'

89. An air column in a tube 32 cm long, closed ﬂ4m¢M is in resonance with a wning fork.
The air column in another tube, open at be‘lh\lnﬂ!, of length 66 cm is in resonance with
another tuning fork. When these two ngﬂua\w are sounded together, they produce 8 beats
mmmuwﬂhmmmmﬂ(mw frequencies only)
2 em >EH Ko o 31;1 “:u}:?a;‘.a Fgos® mojogo af A8 Sodsns'
wloardod® Hod. 66 (?11 m Ao Bod IPo BVID [PB) Fyod® ady
moZoo S0 s ia& :{nﬁi‘ms‘ eShadods® $H0. & Tods )8 Soarods
LE>D cﬁsﬂuﬁé“’ h_ﬂﬂu "'-:Ea’ns’a 8 Ddjodaren Kodddrom. wond @ #)3
doare #‘;5:‘.’3;111& ;lLﬂ-nf-:baﬂ rSrydgdoes 820 H150)

(1) 250 Hz, zss Hz (2) 240 Hz, 248 Hz
(3) 264 m, zs\r}xz (4) 280 Hz, 272 Hz

Rough Wﬂrl::“ A% =-.;
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Y 100
90. A source of sound of frequency 640 Hz is moving at ;vclu-:i_t:,: of Tm"l along a road,

and is at an instant 30 m away from a point A on the road (as shown in figure). A
ﬂlndmgllﬂ 40 m away from the road hears sound of apparent frequency v'.
of v! is (velocity of sound = 340 m/s)

AN

640 Hz 2r3ipdn Ao o8 g 2d¥%0 o8 6'% Jowd y;_u m's Frsns* 18.

v &g 8o uf Sgddy A v Do 08 30m W asy8
(B008" Srdwdsen. 8¢ 508 40m Erdos® O 34 1}# g v sy

HidpSgos’ u gD Damydo. v Bk, Dess tﬂ?% m/s)

#) 620 Hz ['E}J? iE () 680 Hz
(4) 840 Hz

Rough w:;t-‘:wit:.

/é\
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91. The two surfaces of a concave lens, made of glass of refraetive index 1.5 have the same
radii of curvature R. It is now immersed in a medium of refractive index 1.75, then the lens
(1) becomes a convergent lens of focal length 3.5 R
(2) becomes a convergent lens of focal length 3.0 R & )
(3) changes as a divergent lens of focal length 3.5 R :
(4) changes as a divergent lens of focal length 3.0 R ~ O
SEFES Mnddn 1.5 €ONS of me PErsd FosIn Tk, PoE SFsoe
v¥ S|ife gd>grer R SONHS1D. adypds odd 175 yi_.!tﬁ..ﬁ Hm¥o LOAS
adrifodt mmn;m;pm o gbko, N
(1) 35 R agrgoddo o ewdrd o¥o ua‘udiaué
(2) 3.0R Fygoddo Ao whIE sw¥o -q;aqqp._";. f'
() 3.5 R yrgosdo Ao wobim Lofo wdsos
(4) 30R yrgoddo fo wdhde fbEy ©HE00

92. A microscope consists of an objective ;lf“ﬁnm.ltbngth 1.9 em and eye piece of focal length
5 em. The two lenses are kept ata-distance of 10.5 cm. If the image is to be formed at the
keast distance of distinct vision, fhe-distanice at which the object is to be placed before the

- objective is (Least distance of distirict Vision is 25 ¢m)
By :u-gi‘ 88708 ::rﬂd‘hiu grgoddo 1.9 cm $:8050 wiseso Tyrgoddo
5cm. Bode fosrer/ [05'em &rdod® HodJogrow. ISP Tos) (H8Dowo
508 6)% ENRETTHE Dd Ebs 55y FbEo Snosd SHHB HosSods
drdo ()R ﬁ}§ !Hg &rde 25.cm)
(1) 6.2 cm ¢ f!'] 2.7 em (3) 210em - (4) 417 cm
A O
Rough Work —
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93. Fresnel diffraction is produced ‘due 10 light rays falling on a small obstacle. The intensity
of light at a point on a screen beyond an obstacle depends on .

(1) the focal length of lens used for observation

(2) the number of half-period zones that superpose al the point
(3) the square of the sum of the number of half period zones
(4) the thickness of the obstacle

sod Dpor ¥ wE)Y u55d80 Do DaSDpd BPIL png:aq'- Dodeerow,
ei8'go wio HI) a¥ HyIs (B Nd HI) wf Mo L8, 5od H3&

(1) 5080038 DT AT 200 Ty Tyrgoddo ;_mﬁfg wgrdddodood
(2) Do) 3¢ wargds'smo Dod e wSES 3908 o, Hopy D BEEHES0E
(3) of ©585 Hoodere nopg TwE) Swde oy oD wgrddddiod
(4) w38'¢o W) SodoDd wgdddodod~ )

94. A short bar magnet having magnetic moment 4 .ll.rl'i:'1 placed in a vibrating magnetometer,
vibrates with a time period of 8 seconds. Another short bar magnet having a magnetic
moment 8 Am? vibrates with a time period 0 6,seconds. If the moment of inertia of the
second magnet is 9 * 102 kg m?, the moment of inertia of the first magnet is
(Assume that both magnets are kepl-in.the game uniform magnetic induction field.)
4Am? vy od (rdodo TOI L€ DSy Soardhdyodo uf Jobd wahdyod
Srdfos® B EY Sloa5¢S wood' Lobios. §Am’ edhirod S
95 =of'¥ DI) dogichippodo 6 HEF Goardds soos fobigod.
Todd wdhdyod 15&:5_‘&.155:5!} addg (gridsfo 9« 102 kg m* wond Twsd
doardhodrpodo Waly 24dg (o

(Bodo edhd o u% D£83 wdidrpod (008 E (gt Hodwgrdhd
vl E0d) -]

(1) 9102 kgm?) (2) 8% 107 kg m?
(3) 533 4307 kg m? (4) 12.2 = 102 kg m?
Rough Work '. ' - )
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95. Two short bar magnets have their ﬁagnetic moments 1.2 Am® and 1.0 Am?, They are placed

on a horizontal table parallel to each other at a distance of 20 cm between their centres,
such that their north poles pointing towards geographic south. They have common ma ni(gpﬁ
equatorial line, Horizontal component of earth's field is 3.6 = 107 T. Then, the _%;pnji
| - / ‘}'.
. | Mo Tt
horizontal magnetic induction at mid point of the line joining their centers is [ﬁﬁﬁi ,:’Wﬁ‘]
-\.--\.‘M "'-\.\,‘_:..

Tode ¢ doordhidrjoero ucﬁaﬂ'a:nﬁ Erdsw 1.2 Am® é;ﬂtﬁﬂ*i’ﬁ Am?m
Hyon. TED wf §8a vIHdoomr &d) v Ml ﬁﬁragyp)ﬁ-ji‘b-d add
(Goaron FRRE Bime 3% asodbis sodudod. uéugﬁkgb;’_ﬁaau'm u¥
wahdpod vonle 00, o8 H¢g DodPpo Sidg ﬁrﬁ@jﬂ cm &of. g
waiodp 08 §8u Sdrodorodo 3.6« 109 T. umﬁfﬂi‘fb@tﬁ& 0% HEddy
58y Dods) 3¢ 908 §de B3rosE wkdrppd [Kyp Dess,

[h =107 Hfm] g
an L, N

(1) 36x10°T .}zLj;m; 104 T
(3) 256 x 107 T L 5Ex 10T

e ciing

A deflection magnetometer is adjusied a.l_[ﬁl ;@ahnf:t of magnetic moment M is placed on
it in the usual manner and the nbs:r@{éﬂw is 8. The period of oscillation of the
needle before settling to the d:ﬂ%ﬁ{uh»lg}’bf}' n the magnet is removed, the period of
oscillation of the needle is T befor e g to 0°-0°, If the earth's induced magnetic field
is By, the rclation between T andT, iy

u8 383 rboDd M yihdyos Erdo LOAS wdhdmoed) sire 8¢
Sgertn Uh Yd. wehPpos Sr0fest wisgse ‘O H0%DoJwdod.
arDE & HBE 3TN Idod S fodare wSES sosn T. wabdyoed)
8055 pdo :’ub; A0S0 was 39 Snodd fodso Ted, Glorsdisroo
T m 4cd. ﬁrﬁ:iﬁ'ﬁfucﬁabauﬂ T8 dwod By wond, T S:0cin T, Sadg

r

mowodo Py
II w.:_-;': 1
1) T=2 oy’ @ TP=—o () T=T,cos0 (4) T=—2
A0 ) cosB o cos 0
. Tk
Rough Wofke
f_.-"q:-t"}'-." -
AL
0~
_.r".'lﬂ-:'}.}l\.‘_
(AT |
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97. Two metal plaiﬁ each of area “A’ form a parallel plate tapacitor with air in between the

d
plates. The distance between the plates is 'd’. A metal plate of thickness 2 and of same

area A is inserted between the plates to form two capacitors of capacitances C, a
shown in the figure. If the effective capacitance of the two capacitors is C’ and the

&
of the capacitor initially is C, then ra is

88 dog Emgo ‘A’ do Bods &P doden 28 B Sofo
ia'%:bﬁ:.'u Do, dofo Mg drdfo M, 8 T8 Dody
ol

Saogo A Sa0dia 2
SrbSe 33BOS) C,,C, @ Ko Bodk 3ddedh DEyhirad$psod. & Tod

TINOY HO8 T>DBSy C' wond, % Deod (C 6:5
: ' 3

(1 4 (4) 1
98. In the circuit shown in the figu %}um:m ‘I is

Hood® Srdedsd Sodhd

(3) 4 Amp (4) 7 Amp

E2013B . B 330
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99. In the meter bridge experiment, the length AB of the wiré is 1 m. The resistors X and Y
have values 5 Q and 2 ) respectively. When a shunt resistance S is connected to X, the
balancing point is found to be 0.625 m from A. Then, the resistance of the shupt is

Deds D§ HTrHod® AB 84 dH Im X, Y oo deden Sddm S0
$:0059 20. 8 206 28T X SOVIPE:, Sodsod Dodsdy A 390806235 Bs. -
Srdod® 283858, ebyd Bod VFFIn Deod, .

S n

; A f

|
L

(1) 50 (2) 100 3) a5Q> @ 1250

100. If E, M, J and G respectively denote energy, mass, mdtnmmm.uu and universal gravitational
constant, the quantity, which has the same dimensions as the dimensions of =

" (1) Time f_!'j Angle
(3) Mass 50 @) Lengn
E, M, ] 2050 Ges amm{g; B5g08, Sedas B5g FASw Sodcsn DAy

. 2
EJ
m:iaﬂ-sﬂg’m gu-usﬁh uméhmﬂ MSGE Ty, wdiod® HIrS5 bdw Ao

o % )
(1) sroln (2) Bl
3) Ssge8 () @) 4%

Rough Wl_:_lj_ﬁ AN
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101. The work done in moving an object from origin to 4 point whose position vector is

F-ji--hﬂ—jl-: by a force ?:Ei—]—i‘. is '-'a...-
(1) 1 unit 2) 9 units )
(3) 13 units (4) 60 units \f}

o podn Fa= zl-l-kﬁ' L8 ShodHd Sare Dodedy ol Q':.‘r:-’:n-l' ‘F#\jéﬁzj Sk

—

o DodhoHds: SDodTdined® Jdheds 22 j \,\_;:H,
L ‘*-g. g
M 1 Ppsress , . @9 L‘J}ﬁrd‘ﬂi.x o
; x N x\?—_._.-'"
(3) 13 pdreros 4) 60 éﬁ'&:mépif’
: CLGN
R Al o 1
2 S

102. A particle is projected from the ground with an my%l“bpﬂd of v at an angle of projection
0. The average vclﬂcujr of the particle b:lwe(m'iﬂs time of projection and time it reaches

.-'I
F

highest point of trajectory is ,.:”,—u:";“u'
27,
v 80 3h08, 885 Fodv Hﬁ(\\m Bod v fodn (dido Jabwaia.

BESE sosessh Sk ,g“aqu A0S Dol THhesH Besospo
'\. "._ ,- '

S:fg w Sy DoR0 Mﬁ\:‘-i_,___x

(1) %*,‘Hzmnzﬂ f.-ﬁ‘h!}-"r (2) %\‘hhinlﬂ

L N7
v 3 | l?_:rr__.-’j'\\‘_
| o
3 3 “““ﬁf)h_j (4) vcos@
[\ Ry
A\ =
-‘I:l"l:."x‘ .
e
Rough Wor -Ji«q}
,.r"::bx i
5 !
)
A\
A
_,-'"' et )

E2013B 35 Q



103,

www.eenadupratibha.net

A

! (!
Two wooden blocks of masses M and m are placed on a smooth horizontal surface as shown
in figure. If a force P is applied to the system as shown in figure such that Im%ﬂm
remains stationary with respect to block of mass M, then the magnitude of

DodnS® Srvs 8Sum M,m Bdgordben do T, o5, o8

e
Sgin DTrhodudsdyd. ‘'m (S5g0m%. M (Bdgod 8o 8t %8y,
P oo H0&redy 3

() (M+ m)gtan B tan
/F\ E p
(3) mg cos : ng; (M + m) g cosec

£

N

104, A ball at rest is dropped from Bf\‘bf;j of 12 m. It looses 25% of its kinetic energy on
striking the ground and :K 1o a height *h’. Then value of ‘h’ is
Jordy RBS ad) ey m & H308 "hsﬁ‘:;n' Dd:dedin. wa el
e85 pd o) Al 25% S'¢'yon ‘b’ I3 w8 308 E TOIa.
wond ‘h’ am::-@
{3) ?m : (4 12 m
\ O
- R" —
Rough Wakk
/
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Two bodies of mass 4 kg and 5 kg are moving along east and north directions with velocities
5 m/s and 3 m/s respectively. Magnitude of the velocity of centre of mass of the system, is
4kg, S kg SSgodes Mo Bods Shupes &rdyy H0c» add ddo Foid,
S&dm 5 ln Sbcn 3 Do Jiidnes Jossnst a3)D. Sg53 ma;aa-'

doi59 I8 so0srmsw ~ b e
25 9 41 ¢ DY
_w _u-ul' _._m _- "-\.\_"-_."
106. A mass of 2.9 kg 1s suspended from a string of length 50 cm mﬁ ;.l{t*fi'pﬂ Annﬂwr body

of mass 100 g, which is moving horizontally with a velocity uHi:‘i (s lmk:s and sticks
10 it, Subsequently when the string makes an angle of ﬁﬂ“m::;h Ih:‘“‘u;ﬁ'r cal, the tension in
the string is (g = 10 m/s?) NN

50 cm 2d% o oS 308 29kg B3 :.'iin& Beandsa, S:0dn wd
Ajodom 550, Lo :’:-i.‘moﬁdprr 150 m/s W SOod 100 g (SSgod
do 3678 3P AN §82, uéa#aerﬂ‘m::‘:-a. -ﬁqﬁ‘mi‘i - pOSn 88 consus
60° S'min Jakdasysyds oD S48 (R 10 mis?) .

“.} 140 N {(2) 135 N "1-34“125 N E#} 00 N

—

'h
l_.r"c \._'r

187. The upper half of an inclined plane mtl;rmqhu] ufnf inclination @, is smooth while the lower

"half is rough. A body starting ﬁom\m_‘ alL'}IP’ top’ n[ the inclined plane comes to rest at the

bottom of the inclined plane. I‘hm l'l'lt mﬂ' cient of friction for the lower half is

b oo Sodwn o &8 e ﬁr.!m ﬂu!g ) ﬂf griSe Sedepmde. (B0l ef
yiSn AddHmds ﬂ'udhﬂqﬁh doo TwE) B wdo dod e 23 S0d
pdbeodos of E% ::-u: doo TuE wdoh ridw 34 ;Ht}u 288

503, wdypd Lha e:ﬁ;{an W) Y hodss

I |"‘ _\.
(1) 2tan ¢ — 3;-5,___;'.-’ (2) tan ¢ \
@ 2sing b S (4) 2 cos ¢
', o
SN ‘».-‘

Rough Wq.‘h"ﬂ ~
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108. Moment of inertia of a body about an axis is 4 kgm?. The body is initially at rest and a

torque of 8 Nm starts acting on it along the same axis, Work done by the torque in 20 BH:,
in Joules, is L

2f vfo Towd ¥ SN Vo) wddy P 4 kgm?. Foro ﬂ*?:]ﬂ i
P8 ad) o ISP vd wfo Tond 8 Nm vo prdfse ﬁhdﬂhﬁu

wdoDodod. 20 R¥H0’, vo [Frdfo ThS 2, THS
) 40 (2) 640 -
(3) 2560 (4) 3200 NN

109. A uniform circular disc of radius R, lying on a fricﬁunleaﬂ:h.iﬁ'aﬁiﬂxp-lm is rotating with
an angular velocity ‘o’ about its own axis. Another -dmﬁc.ul ﬁlfﬂﬂﬂl‘ disc is gently placed
on the top of the first disc coaxially. The loss in mﬂtm}hm energy due to friction
between the two discs, as they acquire common, quln: wlncny ig (I is Moment of Inertia

of the disc)

R agrgsdn do nf 2 Eﬁﬂ ‘.".n,{-:r-‘rﬂau Ehﬂ‘} »de B3 L8z DIrodd
Svo 85 H308 wfo Dond . E‘J-:ﬂ. o8 Bimde oo Ds)d. SgHErITS
S0 TnE 58y ﬂﬂa E.m'.i».‘..a ﬂf&"h I8 6m sifahon sodedss. Dok
D¢ o Bfg Wdudod, 'ﬂ“ﬁi} o ¥ Bdal o FodiPds, 50 Towd [P
daads (DY) ﬂﬁ::i_g_-_u._i"{n_qfq‘.ﬁ D

g N 2) ] .4 "
e =} =
M 3 Q7% @ () o @) lo
G - s
Rough Wark.
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110. The gravitational force acting on'a particle, due to a solid sphere of uniform density and radius

R, at a distance of 3R from the centre of the sphere is F,. A spherical hole of radius (R/2)
is now made in the sphere as shown in the figure. The sphere with hole now ﬂeﬂstfww
F, on the same particle. Ratio of F, to F, is o~ H--_ ,

D¢ 88 o858 S0 n = :n- d» Ao uf 3 Adsn '!nuﬁﬁ:l; :ﬁ:-.-m IR-
drosnd de $mdni #rbd.:rs' 5dn vosn F,. 8w drbd
Dgdnm (R2) -‘.Fs.ﬂ"giﬁm rsa v8 Fvsd Sodsn, £ S, Hdhwdso.
v Sogdnd ad) w AYin, el ol F, nod)y ;wﬂﬁ@:a F,, F,e
Va8 oL,

50 41 N 25
LT @ 3o AW 35 ST

Two particles A and B of rm.u{sﬂ '"rn ‘and *Em are suspended from two massless springs
of force constants K, and K,/ {)Unnn ‘their oscillation, if their maximum velocities are

equal, then ratio of ﬂmplrtudqhufﬁmd Bis

‘m’ Ssbcln 2m’ Lﬁ.‘bﬁu'rtm e A S:8ais B wds Bods EmiSnes, K, S:0cin
K, By906 g‘muﬁﬁbﬁpj o Dodo Lﬁﬁ%u"i Y2 byjobeh dord Hdhndid,

s Soddo ;'llé‘l:'-‘ﬁ“'ﬁ" R H0R e BArASdayd A abcdin Be
G'os Dodidio( DApE
n ()  [K Kz K,
QN 57 @ yax, @ yx, 4 9k,
Rough Werk L
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112. Of the following, NAND gate is -

Bod 28" NAND orgso

\ s
@ O > N
: ) )

"
e, J
. &
A
. = “
A S Y
) \J et
G
(3 :j__\_/“‘— AN\
. ;-___H“HMH“‘:‘.],H”
“j o } I:i.‘:: c“hh\\\lﬂ'l-"f
) .} )
' NN
\ VE‘\ N, gm -
1

.

113. The base current in a transistor circui{ changes ﬁpni‘“ﬂ{_ﬁ"iﬂ 140 pA. Accordingly, the
collector current changes from 0.2 mA to 4.00 M’fﬁe} gain in current is

g |&ryalb Sodbod® wgrd Podro 4-5_,‘,;1" soed 140 AL 57058, wicdrdom
wEdd Poriro Jdeod 0.2 mA mnif-iu.mﬁ! Srded. (Dol vrgo Jend

1) 9.5 2) 1 AN TR (4) 20
(1 @) A0 iaf

-

AR :

114. A U** nuclear reactor gcnmé;,;ﬁai“g;?a rate of 3.70 x 107 J/s. Each fission liberates
185 MeV useful energy. If the réabton s to operate for 144 x 10* seconds, then, the mass
of the fuel needed is {{:x:;,

(Assume Avogadro's nupbqﬂ{“‘_@“n 107 mol™, 1eV=16x10"D

nE U mggmfféhr?s 3.70 % 107 s Tend® 480 =dod TFdyod. 28

2038 185 MeV A, 480 Ddodo Fnoo. dcrgds 144 x 100 HEL

‘Eﬁﬂ?:'uﬁrua!_}“ﬁ%ﬁu’aﬁ aogd &Y |SS5god (wdmE Dopg = 6 x 102 mol !,

1eV =16 x 10" w8 08)

m 7054, O @ 0705 kg (3) 13.1 kg @) 131 kg
AN

o
._.-' ||__.'"
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115. The radius of ., Te'* nucleus is 6 fermi. The radius of |,AI*” nucleus in meters is

nle'® doi8¥ a-gﬂ'g'm._: 6 oo, AP o 88 ogdgsn weddt %
v

(1) 3610 m _ R 36x10""m
|
(3) 72%10%m il (4) 72%10" m (N
- N
' A .

116. The work function of a metal is 2 ¢V, If a radiation of wavelength 3 is_incident on
it, the maximum kinetic energy of the emitted photoelectrons is ©
[Flurk':mmuuh-ﬁ,ixlﬂ"“ls;\’ch:iwufﬁshc-J-:1 16 = 10717 1)
a8 S'ro Ty BIETaho Desd 2eV. 3000 A $ofl DPgin Ao DEdmdw.
ol Sod SéSSeond, D pds Jeosd Pt D g A0D fAdx 4§

(208 Horo¥o h=6.6 x 1001 J8: 5708 Fdoc s:leV=16x100"]

(1) M4=10") (2 56=10"7) ﬂi@
d |

7. Initially a photon of wavelength A, falls on
energy E,. If the wavelength of the incide thl
of the electron emitted becomes B The
¢ = Velocity of light) is /

A, 880ABYgo Ao af P, ot 486 vasp4a E, Aep 438
Jogryds agrdo e % ay PFerd: ToE), &dodBgdn i, m

PO yapEn Ggrdde ogge A0% 48 Dwd E, ek he Jood

(4) 25 =107 )

is changed to A, the maximum energy
alue of he (h = Planck’s constant,

E,-E
]m:_l_:.[;,_l As)

@ hy =4y
i i T
4 Mt:«.,ilg E, "
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118. The sensitivity of a galvanometer that measures current is decreased by ‘:—D limes h)ﬁ“";"!-
L™
shunt resistance of 10 €. Then, the value of the resistance of the galvanometer ﬂ;?“zﬂ

Dbygdygodro O ef moga Dol T g (mirgd, Iuﬂ&‘\\'/’ Gl

: é
208 AE'GEe T8 5 e Shodndod. mugs Died Tl ::E#o’ deood

@‘xﬁ,_;
(1 4000 (2) 410 © f‘“ff,-_\ \_/
(3) 300 4) 39 AN
K" /
NS
AN
4 ?:;}

119. A series LCR circuit is connected across a source of alierriating emf of changing frequency
' 2 - >
and resonates at frequency f . Keeping upmtann;@‘:qyif the inductance (L) is increased
{ J

—_

by /3 times and resistance is increased ﬂ}iﬁi}—ﬂmm the resonant frequency now is
N

e (4 LCR 3Jodho o h@@:@ﬁ;: fo Jerodd Jdgayol

NN F 4 }_..-f':
perdd E0bbond, B "Wﬁgﬁ sHhiTdo 208, IFHBS,

o
wdom Hod (088 Deod :%V.]ﬂﬁ‘ﬁa Jexd 1.4 Be: Doddbond, aPpds
N
wdoaTd Brdndgo O v
m 5 r \7d/

a ¢ f\%

i

@ 3 f,

(B) 3 —I}"*@Q (4) [%]qu

E2013B 29



www.eenadupratibha.net

A\

120. The ends of an elemem of zinc wire are kept at a small tgmperature difference AT and a
small current (1) is passed through the wire. Then, the heat developed per unit rmf’\&j}

tT) is proportional 1o AT md 1

(2) is proportional 1o I’ nnd AT {"E%‘“}_ﬁ ‘
(3) is proportional to Thomson coefficient of the metal :T\J/

(4) is proportional to AT only / 6@)')

n¥ 2ok B/ SxE) D& Sogg AT dgiid Fodn ao Sogdy (Dadro
D 84 oo L:-s*.:—naﬂrm wdypd nf (JIF : 5% =dod ahdw

(1) AT S:0cix [ § wfd'Srsdrdods anb:.éa ?
(2) I 3:8a8 AT & wHhe'Srddrdod” & -.’goa
3y aoEo Ems’i qr-mﬁ fafol d%{bh#ﬁam Gotood

(4) Bs5v0 AT B eld'sridrdo -

&

%\\
&
A

Eman 43 Q
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. CHEMISTRY
121. For which one of the following reactions, the entropy change is positive ?

1
)y Ha+50,2H0 Na® +Cl™ - NaCl pe 3:\ -
2 23 o
(2) ® (£) - 8) ® () =\ -:‘Z.r
(3) NaCl— NaCl (4) H0-H,0 IH I“;lxx::
© ®» ®
(Bod &8¢ 0 Jdgh Jo's Srd) FarEger ’“l':}}f“\-:"-.“'r
I %
() Hz+20,-H,0 (2) Na*+0f. k%
= oy (s : ol {m
(3) NaCl— NaCl 4 H l':'l v
s ia) ¢ ] ﬁ;_y :%}
122. Match the following : oY,
List-1 1=
(A) Solid dispersed in liquid :1; M’
(B) Liquid dispersed in liquid
(C) Gas dispersed in liguid
(D} Liguid dispersed in solid {"W
4 N Ecmsﬁl
20d dd uddSHSSn :- ,ﬁ&\\
Do | ., 7 @be Nl
(A) (EB0d* do DEdmo aanefq Ny ‘1Y dmees :

(B) (S0 B0 DEdmo Seaed " () Hsdos
(€) (E50¢* >and Jidmo Jadoa () 2
(D) Pdod* &S0 :.-i:-.ng ,—;?uaun (V) &

k!

)

~ --J; (V) dowb'rd
The correct match is 7 “:?x}
20508 &8 1
(A) B (e D)
M av) 0/ i‘up an)
@ am M e m
(3) (1) M =) av)
(4) {]V)f ﬂ! {V} {100y
ot W N -
A
"I..I\.I;"\. E ""-\.}r
AN
{1 :_”J
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123. Observe the following statements :

I.  Heavy water is harmful for the growth of animals

2. Heavy water reacts with Al,C, and forms deuterated acetylene

3. BaCl,2D,0 is an example of interstitial deuterate f
Bod Didmods HO¥DowSY S/
I modfo bhbbosH yrdevo 9 Winod AN

2. ALC, & prdmoo JdgTod dogdTBE JbodSHe bﬁ;}ﬁa.“gaﬁ

3. uﬂ‘:}ﬂﬁﬂ'f dygtdde eorirdw BaCl,.2D,0
The correct statements are :

R0ThE ddow ~ N,
(1 1&3 @ 1&25 ),
3 1,2&3 @) 2@

i,
i,
-

—-—

124. Solution “X” contains Na,CO, and NaHCO,. 20 mi of % when titrated using methyl orange
indicator consumed 60 ml of 0.1 M HCI snliu:mrl.. ;In another experiment, 20 ml of X
solution when titrated using phmﬂlphﬂlﬂlﬂlﬂ mm!-m'md 20 ml of 0.1 M HCI solution. The
concentrations (in mol lit"") of HaICGl nnil Ntﬂcﬂ in X are respectively

X" [@$mos* Na,CO, S:0ds H’ﬂim a.-:r-ln.u 20 .00 X2 0BS wBod
SrDESOTIPNOD woldrsso HBSHE 60 2.b.0 0.1 MHCI cdmdn DOTNADSH.
36°¢ pardos® 20 2.b L X ErEwd) H>DS SrOERETEAACD wolSrsSe
Insds 20 .00 X MHCI DIWrADIS. X&* 508y Na,CO, Sobas
NaHCO, mgses (.02 \pu") S&bm

m 001,002 (V)Y ) 0.1,0.1
@) 001,001 | VN (4) 0.1, 0.01

Rough Work .
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125. Diborane reacts with HCI in the presence of AICI; and libesates :

B Y5 HCIS® AICI, d3:fod® I8gFod Dddo Toindd :
(1) H, @ cl, 3\
(3) BCl, (4) ClL, & BCl,

126. How many corners of 510, unit are shared in the formation c:F thral: dimensional
silicates 7 - &
8i0, &St Iy Jawreod: dodhHd Rd Lﬁﬁaﬁnﬁu ;‘U‘lﬂﬂ §ONaSnD)
;J!J'éﬁ'w S8 yderon, LN\ VY

() 3 @) SN
3) 4 @) 4

127. Which one of the following is no correct "-'f <
H Pyrophosphoric acid is a tﬂmbm&ﬁ:ld
(2) Pyrophosphoric acid contains P-D-Pﬂ,mhgt 9
(3) Pyrophosphoric acid contding mu I"-H bonds
(4) Orthophosphoric acid can/ bq prcpa:md by dissolving P,O , in water
fod ords' I8 HOTHED- ._I[‘di'?
(1) BEF)05 wizo, o Sén £6 wio
@) »6'>ay08, uq‘n# P-O-P wodSsnoemod
(3) aﬁ‘##‘;&! uﬂjuﬁ‘ TBods P-H mogrosobroxn
4 PO, %! #.u:-s‘ $0M0D wf P05 wdrdy SdrdFahddoyd

.'-\.\.

— — —

Rough Work - —
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128. Na,§,0, reacts with moist Cl,to form Na,SO,, HC] and X. Which one of the following
is X 2
Na,$,0, 84 Cl,8' SdgFod Na,S0, HCl S:0cin Xo F830008. |Bol B'g-*d"

X da7 )
(1) HS (2) so, (3) so, PRGOS

129. The role of copper diaphragm in Whytlaw-Gray's method is
(1) preventing the corrosion of electrolytic cell
(2) preventing the mixing of H, and F,
() as anode N
(4) as cathode
(A DgAS* ooh Jyrmfo TeE I
(1) D&g8 Pob La5rd) A8Qovdso [
(2) H, %:0a3n F, ud fosHoa uBH5a" '
(3) o3& IS
(4) s&&m

130. Liquid X is used in Bubble chainber o' detect neutral mesons and gamma photons. Then, X =
X @550% wwé woob (Bubble chambene® so3 HdSeds Sdckw md
FerSos 585w A0TrATG. wdypds X =

(1) He B/, (2) Ne
(3) Kr 4) (4) Xe
Rough Work . ",

E2013B 47 Q



131'

www.eenadupratibha.net

A\

A compound absorbs light in the wavelength region 490-500,nm. Its complementary colour

15

(1 Red (2) Blue L;,\;ﬂ'
1‘3'.:”_,#1

(3) Orange (4) Blue-green NN

a8 P ¥H55w, 490-500 nm w8 S0 ggo o 5708 F‘ﬁna\égﬂ‘ahma

N hLoRrss doi {j\\“‘

(1) 83 (2) doo & ‘f \“—"

1/
(3) wBoz (4) :JM'Q:
."“; N& I‘“xﬂ;'l

132. Which of the following is mof added during the efh@pujor silver by cyanide process ?
~
236 og8d* boglde dhde T.‘Tad.:m ; 308 o8& 20 fwdedd?
(1) NaCN " 41@ Air (D)
() Zn N M Na,$,0,
H‘H
a4
133. Cataract and skin cancer are whg
(1) Depletion of Nitric oxi RQK\‘ f - 2) Depletion of Ozone layer
'w-,
" (3) Increase in Methan{:,\ ’ "2‘ 4 (4) Depletion of Nitrous oxide
s*oor§ Ho0alw dé&b_/l‘gsﬁgﬁ' Sod foorfab.
./
(1) B LE »3 (2) &&'5 &8 dMde
i ¥
(3) b&$5 "::-H.:-a'{.ﬁ:: (4) &% »3E )5 d4:80
"‘II-.. :-H"l"' L — — —_—
Rough Work
AN
SN
/AN
A Rt
,-"L.n\
V4 A
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134. Which one of the following gives Prussion blue colour ?

Eodarad® 28 (2agh Jvo Fof DdFySe? @KD

(1) Fe, [Fe(CN),] (2) Na,[Fe(CN),)
(3) Fe, [Fe(CN),], . (4) Fe,[Fe(CN)), — ()
h-

.

Above reaction is called as

(1) Combustion gement

(33 Pyrolysis Cleavage
C;Hg —2, C;Hy +Hy @@
o S8gds  wo wﬁ@

%ﬁ/‘
138.  CH —%C ,CH,+H,
Dg

(1) 8334 (2) HIsSs08
(3) Sou*han nq@ (4) 20330
O
Rough W

E2013B 49 Q
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136. Assertion (A) : -NH, group of aniline is ortho, para directing in electrophilic

substitutions. ',""" 2

Reason (R) : —NH, group stabilises the arenium ion formed by the ortho, M&ﬂck

(NN
of the electrophile. V4 QH ff
.- . )
The correct answer is : “n.\_,_
.-'-': |
¢ Both (A) and (R) are correct, (R) is the correct :xpllmtwh ﬁf m}“ i
{2) Both (A) and (R) are correct, (R) is not the correct gﬂgh:ﬂﬂﬂ?t. ﬂ{[ﬁ}
)
(3) (A) is correct, but (R) is not correct C NN “‘_;-fl
1'&,?"-\\__. H"‘;J
(4) (A) is not correct, but (R) is correct 'mx v
S
ARSI (A) : JofyHos (passod’ nab‘& Iﬂ:us'a, -NH, 35 dn ef,
o DYALEn. N %-x _fa},

roodn (R) : Jef'ypd cs HE/ b'd"' L‘-‘"ﬂ Sud JEyd wbldhd edris
~NH, r::m:-m:w 'ﬁ,}g&:gba

e \ e
POTDA HArgrSdn .-*“-a ~

.'\.“..l"
s

. |

(1) (A) 5585 (R)es .;.amaﬁb A (R) 50303 D3dw

(2) (A) S00dsx {R]mfﬁﬁ‘kﬁhﬂ;} (A)%: (R) 0THS Didm s

,_\

() (A) BOTBIB, | 9;3* fRﬁ HOTHIA 5

(4) (A) ::-uaada? :hm. &2 (R) 50T030
| "'"".
A Q

Rough Work . )

-u"l.n-_
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136. Assertion (A) : -NH, group of aniline is ortho, para directing in electrophilic

substitutions. S
AN
Reason (R) : -NH, group stabilises the arenium ion formed by the uﬂhnr,pgqf iﬂ_p:k
of the electrophile. f:“\:““mf
V4
The correct answer is ( j;ﬁ"‘ B

¢} Both (A) and (R) are correct, (R) is the correct cxplnnal(on\uf I
(2) Both (A) and (R) are correct, (R) is not the carr:chf:fﬂ/eialhﬂfﬁf (A)

r"’ X i ""\-\.,_
Vil ™, ..-"

(3) (A) is correct, but (R) is not correct m_—f . C:ﬁ
'R
~ ‘H.\Lﬂ__.

(4) (A) is not correct, but (R) is correct N

RiyE5n (A) @ JoftyH0E Laagamms‘ méﬁ msﬁ -NH, ddrirdn o',

o DY AL, Pl

TOndn (R) : Jef's s Eﬂn!} wé‘\#u;u-n Hod Dd;,d: wblobhd edri
-NH, .aamaw&.p Q‘ﬂi‘:ﬁ-}gmﬁ

2SR Ddreradw , '“mﬁ“_-},f

(1) (A) $:80% (R)eo .:rig;; (M) (R) 50303 IS8wm

(2) (A) -“uﬂlﬁinul]m ::-bgmi:l, (A)%: (R) 20THd dddn &

(3) (A) :’:rﬂﬁ:lm‘.‘m_h &:?F[R} ROTHHS s

(4) (A) :’:ﬂﬁhlﬁ-:{"s"ﬁa &2 (R) 50TH55

E2013B 50 Q
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139. The products formed in the reaction of phenol with Br, dissolved in CS, at 0°C are -

N
(1) o-bromo, m-bromo and p-bromophenols Lij
(2) u:hmm and p-bromo ols 1‘}:2“
phen N
(3} 2, 4, 6-tribromo and 2, 3, 6-tribromophenols '\\\\M 7
# 2, 4-dibromo and 2, 6-dibromophenols f—\ J

Pad, C5,¢° g6nods Br,d® (°C' 3y WEgFodm bﬁ%iq%}ﬁl Sorgren
(1) o-F*'3r, m-@*' 3 S0t pF*ar Sodes |

(2) o-B*3r S8y p-F*Br bardw Q

() 2.4, 63y 3 S0a» 2,3, ﬁ-ﬂm&"'ﬂr

H."'F'

(4) 2, 4-35*3r 008w 2, 6-BES* D ﬁm?
ty_J

140. The structure of PCC is : p ‘x‘x,f’
PCC Twd) ;:la-;.uam : /JQ-:) )
(1) CeH,NHCIO,CP :\v”’

- “M_P-"
(2) C4H NHCrO,CI® CS?;
5 ,ﬁ

(3) cyH ,NH{!r(}?L‘lE’

[4] {:51{5 ﬁ[’{":qué\

S

-\-\.q,'\.

/'E:ﬂ;-.
AN\

!

45-_-3 S

E2M3B 510
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141. The pK_ values of four carboxylic acids are given below. Identify the weakest carboxylic
acid.

Toos o805 wiro pK, Jwde B0 adgndsd. +a8S° wigod u?::%é‘_&?

L%
o805 wdidnds .ﬁagn?q.."‘m f‘a:j:f :{"
) 4.89 - 2) 1.28 LN/
74

(3) 4.76 ' (4) 2.56 0
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143. Example of a biodegradable polymer pair is :
(1) Nylon—6.,6 and Terylene
(23 PHBY and Dextron
(3) Bakelite and PVC
(4} PET and Polyethylene
DL aE)SaThy FOSE a8 mInde 1 U
(1) Berf-6,6 So0csn BWOLS
(2) PHBV S:8dix ?.I!'}L!-I‘ﬁ
(3) U588 Zubasn PVC

(4) PET S:0asn 20x805

144. The number of hydrogen bondsbe;mnﬂu.mhc & Cytosine; and between Adenine &
Thymine in DNA is :
DNA &' meR5 & E;s'ﬁéa:':mqs; S0a80 JEBS & PhSo Sy Ho
*18'e5 wogre fa?pg-'.':'_'-

Iy .2 2) 3,2
®» 31 (S @ 2.1
R'Iflllgh wﬂr_k Yy

E 2013 B 54 Q
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145. Identify Phenacetin from the following : 1
(Bod 8 Jecd LAHESS MBodpdw

NHCOCH,
(1
OCH, |
NHCOCH,
(3)
OCH

146. The number of radial nodes of 3s and 3@'0!5\!!];\- }"Eﬁpncljuly are :
Is S0cin 2p wojyerdo WAME ax"‘éﬁpﬁ Sdnm

&2
(1 0,2 (2) 2,0 NI 1,2 4 2,1
NS
. e :.-"'HH\::H i "\-,Lfr _
147. The basis of quantum ¢f pf an atom is :
(1) angular momentum of el A ,-" (2) quanium numbers
(3) dual nature of electron, .. s (4) black body radiation
S8drme sgobSs w{% Ssare werdswn
(1) Jogs Sdas "P\b& fo (2) s'gobo Hopgen
(3) Qogs d;u;ir 555 4) €5 dord agrdsw
_I _.l_‘_._(ll
148. The number Di;t?:?ﬁl‘!)prﬂiﬂll in fourth period is :
Tos HOHSSESy Swoso wopg :
(1) 32 I’&K O @3 @ I8 (4 2
Rough Work
o\
SRR
AN
V 5o,
.
e\
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149. Identify the correct set : . \

molecule hybridisation of central atom shape
) P, dSP square pyramidal
(2) !N‘{CN:&F_ tetrahedral . ")
@) SF -‘P" 'F octahedral :i}f_r,l‘"“g
S0S BB MBodod : KH%;,

vy Told SESrmy So¥bfdmsn '-'i. . ﬂ |
(1) PCl, dsp S&GY BEAS

1 2- i l:-f L |
(2) [NI(CN),) sp WL:EE
) Sy e AN “P?" w3
(4) IF, dsp’ 2 Q:\:‘;ﬁdmn
1 -‘“‘_,-f"

150. Which one of the following statements is correct F’“a S
¢t Hybrid orbitals do not fun-n o bonds f“‘“:f
(2) Lateral overlap of p-orbitals or p- and J‘-wﬁ'ru;s produces n-bonds
(3) The strength of bonds follows the pﬂ:@:{

#P‘"P' = I:I' f.' !P'F ﬁH ) \
(4) s-orbitals do not fm o E S v

(Bod o0& B0 DS D0Y

(1) D08 wdyevoy qfq;\o\ﬁe‘ﬁdaﬁﬁm
(2) p-wdyere) ﬂmrp-'ﬂq_ﬁiud-uuaﬂ‘fa arfydls wldrdo oy mwogrw

08 Y0700 Q\:
(3) nod weor (ESaida0 :

a r’* E‘*——
” \-h..-' H
(4) E“Hﬂ'ﬁ\ .JJ pogroRgEdH
F i
_I,r' H"H. Sl -
Rough Wﬁl -
Vs ‘\
\.l. 'H-h

V4 hn

f“h‘\ 1-""\-\."
4 \
"'-'..-'".._
/2

e
- '|
il

E2013B 5 Q
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151, Which one of the following is an example of disproportidnation reaction 7

(1) 3Cl, (g) + 60H" (aq) — CIO] (aq) + 5CI" (aq) + 3IH,0 (1) L\J
12) Ag™ (aq) + Ag (s) — 2Ag" (aq) M

(3) Zn (s) + CuSO, (ag) - Cu (s) + ZnSO, (aq) “Hx /‘”;
. O
(4) 2KCIO, (s) - 2KCI (s) + 30, (g) "“Et,_ y)
'ﬁ“'-\.f"- _-"'I
fod o8 wisdrd J83H aoirdnm 287 \\\%ﬂrx
Y
(1) 3Cl, (&) + 60H" (z..&) = CIO; (u.&°) + [.,@ # 3H,0 (&)
_..-' iy
N
@) Ag™ (m.(0) + Ag (39) = 248" (@) L. o0
-"’"‘\r"
(3) Zn (39) + CuSO, (&%) - Cu ($3) 1’*%"'-“”
./. -
(4) 2ZKCIO; (89) — 2KCI () + 30, (&) :\}7
ﬂ\b,x
"'*-. "‘w..a
152. At T(k), the ratio of kinetic @?g[\%\n? g an nnd 8gof O, 2 is :
T(k) &g, 4 ™ H Q\)i{ |~ 0 8w 4Ho Day8 ¢
2':;’"]';’:;, 4
(1) 1:4 *'} (2) 4:1

@} _
(3) 2:1 @x 4 B
N

E2013B 57 Q
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153. Which one of the following is - Worciila pair of solutions ?
(1) 0.15 M NaCl and 0.1 M Na SO,
(2) 0.2 M Urea and 0.1 M Sugar
(3) 0.1 M BaCl, and 0.2 M Urea’ |
(4) 0.2 M MgSO, and 0.1 M NH,CI
Bod F8¢* 28 p¥E'IE odmre 287
(1) 0.15 M NaCl $:8a8% 0.1 M Na,SO,
(2) 02 M cSxrdas S:0c8m 0.1 M 33,8
{3) . M BaClz S00dixn 0.2 M dglarddir

(4)- 0.2 M MgSO, S:8a32 0.1 M NH,CI

154. The vapour pressure in mm of Hg, u{ an. lqu.bmu solution obtained by adding 18 g of
glucose (C, Hy, O ) to 180 g n{ hlur a’g, I'IJO“C is:

100°C 5g 18 |m r{.r-rﬁ {I:' Hu 0J% 180 |m J8S* Leoodm 885 o
eded wray bﬁ:’:i‘w m Hgod* :

(1) 7.60 . (2) 76.0
@719 S (4) 7524

E2013B 58 Q
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155. During the electrolysis of cn;lp:r sulphate aqueous solution using copper electrode, the
reaction taking place at the cathode is :

]

|"'~

I ,
e

€1 Cu—sCupn) +2¢” @ cuf:," +27 0, )
| Vi .:": N
+ - 1 #pd J

508 Jof'y58. 908 Y8 mo dno :}da;ﬁs'jﬁnﬁ‘ J"@"ﬁ ﬁ’g s8>
-1

-._ ) | ,_:-._a'
F

2 _ l:_( 'u'l \._\'-v.. J
(1) Cu—sCullio +2¢ @) Cugeien Hﬁ:ﬂ;ﬂmw

. 4 S T
F g F i
o ol e "\\ L

* - o] e % -
(3) Huwgmte =5 Hyom 4) Sﬂ?in@.‘%!myrw%ﬂmﬂe
BTN S
1 .'x '.«.-H _.-"

-

156. The extent of charge of lead accumulator is de;ﬁwc\l“b}r

(1) amount of PbSO, in the battery £%.

(2) amount of PbO, in the battery {1 v/

.-"

(3) specific gravity of H,SO, of thﬂrbaugr;'

-\ “ o }_..-f

(4) amount of Pb in the hamff‘* VY

i'

88 Jergsidebst of acmma ngnm:ﬁa
(1) ergobds® PBSO, auﬁqﬁq

(2) ergobds® PHO, w
(3) wrghbes® Hﬁl‘fﬁh{? a'utﬁd
(4) w;abﬁ‘?b‘hﬁﬁman
Iiﬁ'"."' :‘t: —

Rough Work .
L=
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157. The number of octahcdral and tetrahedral holes respectively‘present in a hexagonal close
packed (hep) crystal of *X" atoms are :

X dddrmPHes do asHdadh 52,58 £y (hep) SRLELT A
S:0ain Blor @S Sogre Dopges S&HHM :

' (~
m X, 2% @ X, X () 2X, X ) @
L)
¥
7

Bod >dS" (DES (E5r0¥ JOgH HOTHIS Dedw

(1) 2 ) @%@
O

log (a-x) 3}

Time sao ,% Time oo
3) y ®
log (a-x) @j (a-x)

9,

Time oo

E 201 60 Q
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159. The degree of ionization of 0.10 M lactic acid is 4.0%

H H
I I

H,C—C—COOH == H'_, + H,C—C—COO
| I

OH (aq) OH (aq)

0.10 M 88 udjo wdHdfde s 4.0% -
H H CNVE
| I

H,C—C—COOH == H',_, + H,C—C—CO00"

| | A NN
OH m.iom OH e oy 1.

The value of K_ is

K, Dooid | 3

(1) 1.66 x 107 A2 166 = 1074

(3) 1.66 x 107 A 411,66 x 107

-

160. The pH of a buffer solution nndebymmmg 25 ml of 0.02 M NH,OH and 25 ml of
0.2 M NH,Cl at 25°C is : (pK, o NH,OH = 4.8)
25°C 3¢ 25 Ddo 002 MNHOH 5 25 Dobo 02MNHCI & Loodm D685
258 |Sny pH: ;pkb._ﬂﬂ'.uﬂ = 4.8)

(1) 5.8 (2) 8.2
(3) 4.8 (/N ) 3.8
Rough Work " '
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