G2

Time - 3 Hours : Marks : 160
Instructions :

Set Code _] A

(i) Each question carries one mark.
P8 PHB 28 drdy), Sode.

(ii) Choose the correct or most appropriate answer from the given options to the following
questions and darken, with blue/black ball point pen 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.

BHHS D B8 PH WA FTES* JOGS BrFT IS IW)EFI TIY SrDow

@08 1,2,3 3% 4 3om 20)S OMR 357508 HES0S* HHH Sowofods Jopghio
2885 wr/er§ S Fowodl D) GIFrAOD JoIIB.

MATHEMATICS
I. The domain of the function f(x)=.flogg s x!
F(x)=yflogg s x! @ B0 BB
(i 00289 @) iss) Bl 0 4) {0.1)

If /(x) = |x=1] + [x=2| + |x-3|, 2<x<3, then fis
(1) an onto function but not one-one

\.Iw..'l

(2) one-one function but not onto

(3) abijection

(4) neither on¢-one nor onto

F(x) = =1 + [x=2] + |[x=3], 2<x<3 o208, odyds [/
(1) 28 Sod PIoHID, 570 vIESn 57
(2) @8 wdE @Iooidn, 570 Joivsw s7d

(3) 8 B BI0oHSN

(4) ©@J8Sn 576, doyindw s

#

Rough Work
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3,  The greatest positive integer which divides (n+16) (n+17) (n+18) (n+19). for all posit

integers 1, 1s

©d) FIFTos e n O, (n+16) (n+17) (n+18) (n+19) & wrhioB KOX &S Frazos
(3) 28 (4) 20

(1) 6 (2) 24

———— = - = e

a b ¢
4. Ifa, b, ¢ are distinct positive real numbers, then the value of the determinant |b ¢ @
g B
s
a, b, cwo DHH) &5 LS Sopgoond, b ¢ a) ITEEDI0 Coos), Jewd
c a b
W <0 2) >0 (3) 0 4 20
5. Ifxy, xs. xy as well as yy. v, y5 are in geometric progression with the same common ra
then the points (xy. yy). (x3. ¥7). (x3, y3) are
(1) wvertices of an equilateral triangle
(2) wvertices of aright angled trniangle
(3) wvertices of a right angled isosceles triangle
(4% collincar
X|. X3, X3 308050 y|. 17, V3 o0 28 Imdodrdo o Ho@Eder ®owd, (X, y)). (x2..
(x3. y3) Docogen
(1) JdowrdoBshe 3¢S0
(2) oo S |@gha 3gSwen
(3) woxbe dHdardo @Bz 3¢S
(4) $BHosren
Rough Work

E 2016
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6. Theequations x—y+2z=4
3x+y+4z=06
x+ y+z=1 have
(¥) unique solution (2) infinitely many solutions
(3) no solution (4) two solutions
x—-y+2z=4
3x+y+4z=06
X+ Y+ z=1 HEGeodnesy
(1) 88 &S dotnod (2) ©d08 FESenotrow
(3) &I Goddo (4) To FFSevotron

7.  The locus of the point representing the complex number z for which
|z+3[ =|z-3]* =15 is

(1) acircle (2) aparabola
(3) astraight line (4) anellipse

|z+3|2—-|3-3‘2=]5 @iagé&é.nﬂ, ﬁaﬁg Somg z & SrDoB Hodky GBwE) Do Jdo

(1) =8 Sygo (2) =28 Jdododho
(3) 28 Jy¥op (4) =8 ff-‘{é. SHgo
{1+;‘]Emﬁ )
8, -0
(1) -2 (2) 2i [ 2 (4) -2

#

Rough Work

Ln
1
3=
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9. If|z|=L|z|=2.|2;]=3 and |9z, z; + 4z z3 + 2, z3|=12, then the value of |z, + 2, + z4| is
[z||=1_.[zz|:2,]z3|=3 Sobodn |9:—:1 Z5 +42) 23 + 29 z3i=12 @08, ]:, + 25 + 23| GBNE),
DOIR
(1) 3 (2) 4 (3) 8 @ 2
10. Ifl,z,z,,..,2z,arethe n'" roots of unity, then =z ) tl=5) (]2 )=
1,2}, 29, w0 2, @0 DEESD B0E), NS Sarerowonsd, (1-z)) (1-25) ... (1-z,)) =
(1) 0 (2) n-1 (3) =n (4) 1
2 3x% -2
K. ERee =(2-=1«f??)'H , thenx =
2 3x%-2
124+2x :(24J§) ©008, VY X =
13 14 12 5
T, — 1. |— Tu— 4y x.|—
D I G I I
12.  The product and sum of the roots of the equation x| — S|x| — 24 = 0 are respectively
2] - Sl| — 24 = 0 eH HDoECS BoE), Sresne LYo HOH Jogdn IKdm
(1) -64,0 (2) 24,5 (3, 5,-24 (4) 0,72
13. The number of real roots of the equation X +30° +4x+30=01s
X 4+ 3% 4 4x 4 30 = 0 0 SDE6rE fo T3S Swrere Sowg
(1) 1 {2y 2 {3y 3 (4) >
Rough Work o
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14. If the coefficients of the equation whose roots are k times the roots of the equation

g I 1 1 . . -
x” +—x~ ——x+——=0, are integers then a possible value of k is

4 16 144

5 T 1 1

W +—x"——x+

4 16 144
Haogdo @) Meostes Prgtovger wond, k§ 2BH 28 e

=0 $DE8wo BwE), Srcro kI & Srorol OAS

(1) 3 (2) 12 3) 9 4) 4

15. The sum of all 4-digit numbers that can be formed using the digits 2. 3. 4. 5. 6 without
repetition, is

2.3.4,5. 6 w0805 T’.gj:fm*a’}géo STH0F GOEEHOET SN ) 4-wosw Jompge INEo

(1) 533820 (2) 532280 (3) 533280 (4) 532380

16. IfasctAhas 35 elements, then the number of ways of selecting two subsets P and Q from A
such that P and Q are mutually disjoint, 1s

508 AS 5 Serosrenod, Podcin Qen 38dyo donsioddghinm A Sood ok
&3 P, Q o JohE NN Jddwe Sopg

(1) 64 (2) 128 (3) 243 (4) 729

17. The coefficient of x* in the expansion of (1 —x + o= )4’ 1S
(1 -x+ o ::.”1}4 DG’ = CToog), esdw
(1) 31 () 30 (3} 23 (4)y -14

e e e e e e e e

Rough Work
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18. If the middle term in the expansion of (1 + x)*" is the greatest term, then x lies in the
interval
(1 +x)”" Bog), DBEPS*D HoegdG0 KBLISBG0 WS, x &0l BoSESD
[ n n+l] (H+] no\
(1) n+l n _ (2) n 'tn+l,]
(3) (n-2,n) (4) (n-1, n)
19. To find the coeflicient of x* in the expansion of - . the interval in which the
(x=2)(x-1)
expansion is valid, is
( ;:E 3 Do), ARG S xqfi:lea?m‘l $508% SR8, & IJBe0 Depwrin Wiy Wos8o -
x=2)(x- :
(1 7 <y < a0 2 —i{ '-:f-:l
) o X { :' 2 : 2
(3) -l1<x<] (4) -w<x<w
20. If(1+tan o) (1+tan 40) =2, ae[{}%} then o =
(1+tan ) (1+tan 4a) = 2, ae[ﬂ,%) LoD, wdydo o =
1) 2) -—
(1) 20 | (2) 30
5. & i E
) 40 (%) 60
Rough Work
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21. Ifcosf= el , then one of the values of tan[——] 1S
l-cosacos ff 2

cosa—cos fi ©ond, lan[ﬁ} ,ﬂxgzr =€ Dewnd
1-cosacos ff 2
B I

4
—tan— tan ¢ tan-—
(1) cetzlanz (2) 2

cosf=

B = tar‘.lEE tz:mEE
(3) tan ELDI 5 (4) 5 5
22. The value of the expression
Lt —-lsin 2a cntE+cm(3—H-+EJ is
3r) 4 s 2 2
cos(2a-2x)tan| @ - o
atil e 3 —lsin Za(cet%+ cnt[%+%n JBrHBi0 o), Jeod
C(]H(ZL’I — 2:1')’[311[1:1' ———‘i—rJ
(1) 0 . (2) 1
. 2
(3) sin®Z @) sin’a

M

Rough Work

E 2016
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k2 . . . . :
35 IF P ¢.cosandtand are in geometric progression, then the solution set of 0 is
¥,

-
Zom 0.c0s0 So8cn tanfoo HEds® &ob, 0By, FES S8

~ . __] . 1 ] t'-'l-\l
24, If x=sin(2tan"" 2)and y=sin| — — |, then
2 3)

x=sin(2tan"' 2) Sodas0 y=5in[%ldn l:]@wé @Iy

i (2) x=y (3) x=0=y (4) x<y

: 5
T "’-'“5;?{-‘0=E, then cosh (3x) =

3
m:“.h{x]:z @ond, vdyds cosh (3x) Dens

1 L 2 L | 3 5 4 o
() 16 (2) 16 () T¢ (4 3
Rough Work

E 2016 10 - A



Set Code Al
G2
= F A- C
26. In AABC, if x=tan B tani,y:tan a A]IEHE and z=tan[ B) tan—,
2 2 2 2 /) 2
then(x +y +z)=
AABC &*, x :—~lanrﬂh(’:]tani.y:mn(g_—ﬂ tan-fE—r S00c50 z=tan A_E) IEHE,
\ 2 2 > 2 > )
wond, (x +y + 2) Jewd
1
(1) xypz (2) —=xyz (3) 2xyz 4) 3 xyz
27. In AABC. if the sides @, b, ¢ are in geometric progression and the largest angle exceeds
the smallest angle by 60°, then cos B =
ABC (8552506 ghasnes a, b, ¢ HoRds® ¢od, o @b 503, $33 S'wre ala W)
60° eowd, cos B=
J13 +1 1-13 V13 -1
l 2 1 4
iy = @ — (3) @ —;
28. Ina AABCif |A=90°, then cus_![ ) is equal to
Fz + ry
AABC & |A=90° @008, Cus_l{ 1 } =
."2 + r3
(1) 90° (2) 30° (3) 60° (4) 45°
M
Rough Work

E 2016 11 -A
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29, The cartesian equation of the plane whose vector equation is
7=(1+A-u)T +(2-2)F+(3-2A+2u)k, where 1, u are scalars, is

Qs Hed 08888 T=(1+A— )T +(2-2) ] +(3-24+2u)k 0% 367 S088i0d
EONS dodn GnE), SHHGHS JHETeHn

(1) 2x+y=35 @ 2x—-y=3

(3} 2A=z=3 4) 2x+z=5

30. Forthree vectors p, g and 7, if F=3p+4g and 2r = p-3¢g , then
(1) |Fl<2|g| and 7.7 have the same direction
LZ{ r|>2|g| and r,q have opposite directions

(3) |r|<2|g| and r,q have opposite directions

(4) |F|>2|g| and 7.g have the same direction

Soards $BFed B, § 0050 F o, F=3P+47 S0005w 2F = f-37 wond, 0536

(1) [Fl<2|g| So0cs0 7, oo 235 BFS* &odlrow
(2) [F|>2|q| 008w F,g eo Sg8gd (Sg808) BIS* eotron
(3) |F|<2|g| So0csn F,g oo 3858 (35808) b¥S* ¢oiron
(4) |F]>2|g| 200050 7. e 28 BIS* Sodrow

Rough Work

E 2016 12-A
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31. If @=27 +37 -5k, b=mi +nj +12k and axb =0, then (m, n) =

a=2i +3j -5k, b=mi +nj +12k S0805%0 axb=0 ©ox8, (m, n)=

o (3+5) of (53]
o

L R
5 & S5

E 5 Iflf_ll=3, 5124 and the angle between 7 and p 15 1207, then ‘45 +3§‘ 1s equal to

@]=3, [b|=4 Sooc0 (7,5)=120° wand, |47 +3b| Deos

) 25 (21 (3) 13 4) 12

33. If @.b.c¢ are non-zero vectors such that (ﬂ Hb]ﬁi =—|b“=: |ﬂ ¢ la and 01s the angle

between the vectors 5.z thensin 0=

_ o= e - _
(a xb]xc :E‘E}Hﬂa , € 1a 2oBain b,T © DFgEiain fudhgiotn a,b,c o3 &rugsd
J8Fe0 o8, vdyd sin 6=

22 l 2
P, B8 2 g (3) %

3 4) =

Rough Work

E 2016 13-A



34,

Lok
h

[ Seg;de . IE

H H(EH ;5_1’) +b {f} xy)te(yx E}——-ﬁ and atleast one of the scalars a, b, ¢ is non-zero, then

the vectors @, 3,7 are

(1) parallel (2) noncoplanar

(3) coplanar (4) mutually perpendicular
a(@xB)+b(Bx7)+c(7 x@)=0 50050 a, b, c ©OFS* §0H0 .88 HBg800 wond,

doFes @, b7 oo

(1) JSroddsSnen (2) w8dosren
(3) JdOcsren (4) HEHGo eowmor ciodrow

= e ———

If the mean of 10 observations is 50 and the sum of the squares of the deviations of
the observations from the mean is 250, then the coefficient of variation of those
observations is

10 582080 Soggioo 50 Sodatn Hoggoo Hod 8 T Sgre wgo 250 eond,
e Do PSS Ml

(1) 235 (2) 50 (3) 10 (4) 5
36. The variance of the first 50 even natural numbers is
A0dE S0 £ S éamg&: 3)5’).3@
833 437
(1) —4— (2) 833 (3) 437 (4) i3
Rough Work
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3 out of 6 vertices of a regular hexagon are chosen at a time at random. The probability that
the triangle formed with these three vertices is an equilateral triangle, 1s

o8 EHndne Gy, 6 oed” 3 oro dSrdysorn 2830 JoF I, & Jordd
tood® 63 BHhzo o ddowrdy Behadn so Dowrdgd.

1 1 I |
(i = @ 3 @) &= @ 35

38. A speaks truth in 75% of the cases and B in 80% of the cases. Then the probability that their

- statements about an incident do not match, is
75% ﬁoda;meﬁ‘ Adégo Srirderd, 80% ;’mcicr:_}ﬂc”:" Bddgo Srirderdo. o8 Somwbd
80D % By JAcHho HEHGo P80V Jogrgd.

1 s 2 = 3 = (4 2

39, If the mean and variance of a binomial distribution are 4 and 2 respectively, then the
probability of 2 successes of that binomial variate X, 1s
28 GeH8 degrado BwE), HEgdoo bk JJPL SL{m 4,2 wond, e B BoTE
X Bwg), dod dJodo Jogragd
5 (2) 336 ) 736 @ &

Rough Work

E 2016 15-A
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40. In a city 10 accidents take place in a span of 50 days. Assuming that the number of
accidents follow the Poisson distribution. the probability that three or more accidents
occur 1n a day. 1s
2§ S50 50 o Sg50S° 10 Pirore SoFdTon. PICTO Jopg w8 FONR
Tud) 90083080808, uf), S’ 3 8o vod 0B YIS WirTen adite
Sogrdgd

7 A a2k e A aK
g = . e A~
] z —./.=0.2 (2) Z =2
i3 K ks K
:'l —..-':. A 3 A n_‘:
e " A g ~4
A - =0.2 . =0.2
[J) 1 Z I ~=U.2 [-I.] Z X  A=(.2
k=0 k=0
41. Equation of the locus of the centroid of the triangle whose vertices are (@ cos k. a sin k).

(b sin k. —b cos k) and (1. 0), where & is a parameter, 1s

k 28 $0°08 @onddydy, (acos k, a sin k), (b sin k, —b cos k) S0 (1, 0) 0 oo

o |Bzhz Soyrdo &g, Dok HG S&pEdmo

(1) (-3x+9%=a + b’ (2) (x-1)%+ 92 =24% + 25

2

(3) Gx+1)+ @y =a*+ b’ (4) Gx+1)?+ () =3a"+3b

w

Rough Work

E 2016 16 - A
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. 7 i ;
Ifthe coordinate axes are rotated through an angle % about the origin. then the transformed

equation of \/i";;.;2 —4xy +J§y: =( 18

R‘ . | T
Sore DodoHsorr % $008° JErHE B 0D 800 BVSYE, 3 x° —4xy+ Y317 =0
B, drFroddin BodS SAEGO
(1) 3y +xy=0 (2) x*-y*=0

3) JEJ’E"-’U’:‘} (4) V’E_}-’E—l\‘_l’fﬂ'

If the lines x+3y-9 = 0, 4x+by—2 =0, and 2x—y—4 = 0 are concurrent, then the equation of
the line passing through the point (b, 0) and concurrent with the given lines, 1s

x+3y-9 = 0, dx+by-2 = 0 Ho8cs0 2x-y—4 = 0 pen vdiswond, (h. 0) Dok
HomPFdr, 68 dpod* oago vdy O S80o

(1) 2x+y+10=0 (2) 4x-Ty+20=0

(3) x—y+5=0 4 x-4y+5=0

44.

The midpoint of the line segment joining the centroid and the orthocentre of the triangle
whose vertices are (a, b), (a, ¢) and (d, ¢), is

(a, b).(a, ¢).(d, ¢) o omem feo |Bgbeo TN, So|8ardo 805w vonSoET o 587
Sgrpodo Qg Gy DotY.

(1 [5a+d,b+5¢ 2) (a+5d*5h+c]
6 ' 6 6 ° 6

(3) (ac) (4) (0,0)

e ————— e

Rough Work

E 2016 17-A
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45. The distance from the origin to the image of (1, 1) with respect to the line x+y+3 =0 is
Sore Dot S0, x+y+5 =00 Syxgs (1. 1) Dok Bws), WHowrds He &rdo.
(1) 742 (2) 32 (3) 62 4) 42

46. The equation of the pair of lines joining the origin to the points of intersection of
.1:241;!2 =9andx+y =3, is
47 =9, x+y = 3 © PodS DohHo Sre DodHE Sodm 3B) SEFdP RN
R, SWETE0
(1) *+G»*=9 (2) Gy) +y*=9
(3) »? —yz =9 (4) xy=0

47. The orthocentre of the triangle formed by the lines x+y = 1 and 2_1!3~:~:_1f'—6x2 =0 is
x+y =1 Sobosw Zyz—xy—ﬁrz = 03pod 6% @ebao BuwE), ©owsoEo.

| [E 4 R [E 2 22 i .

48. Let L be the line joining the origin to the point of intersection of the lines represented by
2x% — 3xy —2y* + 10x + 5y = 0. If L is perpendicular to the line kx + y + 3 = 0, then k =
2% —3xy— 2% + 10x + 5y = 0 B $rDos50d Boo 2085 Do, Sre DoHs*
Sendm 58) 28¢0pd L olos'od. & L 36¢0p, kx+y+3 =08 eowomr &od, k=
1) = 2) — 3 =i 5 -

s @ 3) - @ 5
Rough Work
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9. A circle S=0 with radius /2 touches the linex + y—z=0at (1, 1). Then the length of the
tangent drawn from the point (1. 2) 1o S=01s

7 asrdorr Ko S=0 03 28§ Sgo, 36¢n x +y—z=05% (1, 1) 3§ 3RH0.
53 0= J 4° s o)
iy (1, 2) Do) Sod §=08 A ﬁgﬁgﬁm >SS

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

50. The normal drawn at P (-1, 2) on the circle x* +y:}‘ — 2x — 2y — 3 = 0 meets the circle at
another point Q. Then the coordinates of () are

x2 4 V' -2x-2y-3=003 Sygow P(-1.2) o 54 A0S vheoowo, 8 JFJ) b
DoD O 58 §eondd. oYk O SwE), JErdsTen

(1} 3.0 2) (-3,0)
(3} 1.0 4) (-2,0)

51. If the lines kx + 2y — 4 = 0 and 5x — 2y — 4 = 0 arc conjugate with respect to the circle
x? +v2 —2x—-2y+1=0,thenk=

:i:z-i-y2 - 2x =2y + 1 =0 o &Sy¥g, kx + 2y —4 =0 0w 5x = 2y — 4 = 0 Opexn
éaaﬁnrré?ﬁmé, odyd k=

(1) 9 (2) 1
(3) 2 4) 3
Rough Work
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52. The angle between the tangents drawn from the origin to the circle xz+y3+4_r—{i}-'+4 =01s
Sare Dot 008 X+ Hx-6y+4 = 0 5)T8 ADS HEPwe HEgEe0
1 tan_](i] 7) tan ](-5—]
() \13 (2) 12
3) tan” (E) tan” |f : 3J
(3) : (4) tan”|
53. Ifthe angle between the circles x” + 7 = 2x—4y + ¢ = 0 and x° + 7 — dx — 2y + 4 =0 is 60°,
then ¢ 1s equal to
"+ )7 =2 —dy + =0 500050 x> + )7 —dx -2y + 4 = 0 &3 Hy@me 2y fo Swo 60°
wondPd, ¢ =
g A . S
2 2
&) 9++/5 s o ++/5
) 2 2
Rough Work
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54. A circle S cuts three circles
Y’ '*:j_t-*z —4x-2y+4=0,
P+ =2x—4y+1=0,

and x* +y* + 4x + 2y + 1 = 0 orthogonally. Then the radius of Sis

X+ —dx—2y+4=0,

x* ~.-_1-"‘1 —-2x—4y+1=0,

x>+ _1; et Ops =) D ISR :’:;ﬂéme.:é.:, SHso S eomom Q}D&”’@Eﬁal&. ey S

Q30 TG0

: 29 . 28 ; 29 A 29

55. The distance between the vertex and the focus of the parabola x*=2x +3y-2=01s

¥ —2x + 3y — 2 = 0 5T°S06h0 @B, §95n HBc%0 TP © HE B0

| = (2) - 3 L 5 2

(1) < ; Bl “4) 3
56. If (x,,»,) and (x5, y,) are the end points of a focal chord of the parabola yE = 5x, then

X)Xy T V=

_1=2 = Sx $orSecio @BnE), wf ThHarg vodgdodoed (x|, y1}, (X4, ¥5) ©WoNd,

@AY 4x, Xy Ty, ¥y =

(1) 25 @) 5 (3) 0 @ 3
M
Rough Work
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57. The distance between the focii of the ellipse x =3 cos 6, y =4 sin #1s
x=3cos 0, y=4sin Qo3 é"?n Sydo B, Fheo Hdy drdo
(1) 247 2) 12
3) 7 4) 37
58. The equations of the latus recta of the ellipse 9x% + 25y% — 36x + 50y — 164 = 0 are
9x +25)° — 36x + 50y — 164 = 0 D HrDoB 6 S0 BwE, THoowSNe dDoELmren
“#A) x-4=0,x+2=0 (2) x-6=0,x+2=0
3) x+6=0,x-2=0 4 x+4=0,x+5=0
59. The values of m for which the line y = mx + 2 becomes a tangent to the hyperbola
4x* - 9% =36 is
45> - 9}2 =36 ©8 HTS500irds, H8F0p y = mx + 2 5§50 SIEAE m BwE), devben
2 242
1) - 2] =
(1) £3 (2) 3
8 )
g 4) +——
G g () =
Rough Work
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60,

, Seg;de EI

The harmonic conjugate of (2, 3, 4) with respect to the points (3, -2, 2), (6, -17,-4) is

(3,-2,2), (6, 17, 4) DocoPo SyFs, (2. 3, 4) Bog), ToEE ookl DoHY

111 18 -
| — == 2 —,=35,—
S o (254)
-18 5 4 18 =4
2 B 4 —,=5,—
“’[5 45j “(5 “5]
61. If aline makes angles a, f3, y and & with the four diagonals of a cube, then the value of
sina + sin” B+ sin’y + sin* is
28 B, o8 odo Ay, Teoth ST a, B, 1. §Swren TR,
sin“a + Sillzﬁ + 5i112y+ sin’o GwE), Jood
1 E 2 3 4 >
(1) 3 @ 3 6) 3 ) 3
62. Ifthe plane 56x + 4y + 9z = 2016 meets the coordinate axes in A, B, C then the centroid of
the triangle ABC 15
&8 oo 56x + 4y + 9z = 2016, Asrd>god 4, B C dodhHo 3§ pobdyod, ABC
@ghac Bws), Solderdo
(1) (12, 168, 224) (2) (12,168, 112)
(3) [12, 168, &) (4) [12, 168, 32&]
3 >
Rough Work
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63. The value(s) of x for which the function

1-x szl
f(x)=4(1-x)(2-x) ,1<x<2
R - W e

fails to be continuous is (are)

(1) 1 (3 2

) 3 (4) All real numbers
1= ;X

f(x)=q(1-x)(2-x) ,1=x=52
Eiat W i

e Eocho IYIo vy x BwE), Jeod(en)

(1) 1 (2} 2
(3) 3 (4) o) TJIJ0pgen
X .I'_ X l

64. Lt 6" -3 22 +1

x—»() X

- (1) (log,2)log, 3 (2) log,5

(3) log.6 (4) 0
Rough Work
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G2
, 5 X +bx+c ,x<l e :
35. Define f(x)= e If £ (x) is differentiable at x = 1, then (b —¢) =
X , X2
Paoodo f(x) A
x> +bx+c sagee]
S(x)=
X e |
™ 6cATTo. x = |1 5F f(x) 0S800050 @wond, vdyd (b-:¢)=
(1) -2 (2) 0 ¢ 1 (4) 2
66. Ifx=aisarootof multiplicity two of a polynomial equation f(x) = 0, then
X =0 o308 0.8 2038 JWE00 f(x) = 0 Bog), BDodrE) eIBSoddhy Srreo wond,
(1) S (@=f"@=0 2) f"@=f(a)=0
(3) f(a)# 0 # ["(a) 4) fla)=f"(a)=0.f"(a) # 0
~ dy
67. If y=log, (log, x), then 8 =
dy
y=log; (log; x) ®ond, wiyd o
log, 2 1
(1) xlog, x (2) log,(2x)*
1 1
) (xlog, x)log, 2 G x(log, 1)2
Rough Work
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seg;de EI

" . v, 7 7 "2 2 "
The angle of intersection between the curves y° +x% = > v/2 and x* -y =a-,is

1P+ X2 = P2 508080 X2 -V =g’ o3 SESwe DGy Ho PSS oo

) .= @) o & @

69. IfA>0.B>0andA+B= %, then the maximum valuc of tan 4 tan B is
A>0,B>08c0 A+ B= -;E ®o08, @53:3.) tan A tan B &8, H0R Qe
23 i —_
() 7 @) 3 3) 3 4) 3
70. The equation of the common tangent drawn to the m:ur'w::&‘.y2 =8xandxy=-11is
¥ = 8x 58050 xp = -1 03 JFos A0S G0l KD B0, VDGO
(1) y=2x+1 (2) 2y=x+6
(3) y=x+2 (4) 3y=8x+2
71. Suppose f (x) = x (x+3) (x-2), x €[-1, 4]. Then a value of ¢ in (-1, 4) satisfying
f(c)=10is
Jx)=x (x+3) (x-2), x €[~], 4] o8 oro. (-1,4) &* f'(c) = 10 5 S@58B ¢ Bwg) o8
DD
(1) 2 @ 5 (3) 3 @ 3
Rough Work
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X
72, If [ & dv=—(f(x))+¢, then f(x) =
3

' 5x
[ ™ dr= "';4 (F(0)+¢ wond, ey f(x) =
_ v 3x* 6x 6
(1) T

-

(3) 5% —15x*+30x—6

-

(2) 5x°-5%°%+5%x-6

(4) 5°x°—75x*+30x—6

X
dx =
/3. I(;ﬁ @I )

.1'2-#2 1 =1

| ——tan (x+1)+c
() edeed 2

2
(2) ,}I il w-l—lan_l(:r:w—l}ﬂ:*

T 2x*+2x+2) 2

. 1

(3) : ——lan_l(.r+l)+c

Ax" +2x+2) 2

Nx —
.:'{'1 ) +ltan_l{x+l}+c
S T T T

(C 1s an arbitrary constant)

[{EeiE cﬁriﬁgﬁ]&é tolelord:)

Rough Work
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]ff log (a” + x*)dx=h(x)+c., then / )=

74.
I]Dg{ﬂl +:1‘2)zi1'=f1f.1‘}+£' w008, ®Hyd /1 (x) -
(1) .\:lng(az+x2]+2tan_'[£J
a
(2) Ill{}gl:ﬂz+.‘E‘2}+,T+::IIEII]_I[£}
a
(3) xlﬂg(az+.1'2)—2:r+2a1an'][£]
a
(4) x? l'r:-g(.:ar2 - x2}+ 2x-a’ tan”! (i]
a
o TR T s i R I(Iﬂgx)ﬁ dx=

5 »
:::[A(lﬂg x) +B{1ngx)4 +C(lugx)" ~ih.-'31(h:15.:;_'1:)2 +E(logx)+ F} L
thenA+B+C+D+E+ F= |

x>08&, I(]Ug 1—)5 -

.‘f[A(Ing I)S +B[Ing1‘)4 +C(Iﬂgx}3 +D(log :ar)2 - E(log x) + Fl +280°%

o8, 0N A +B+C+D+E+F=
(1) —44 (2) -42 (3) —40 (4) —36

___“-____
Rough Work
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X
76. The area included between the parabola y=— and the curve V=-"— -
da (x* +4a”)

1S

2 3
2 8

= SoSociras 2080 Y=g ©F JFD8 DGy add &) 3rogo
da (x“+4a”) | :

2 2 7 8
(1) -::-“Llfrv:*gJ (2) a'(Zﬁ'ug]

(3) az[,ﬂngj (4) az[Z;r—%]

77. By the definition of the definite integral, the value of

1 ] ]
L!'IHT — t ——1,.. T |
1s equal to
””"*[an—l Jn? =22 1/}12—{11-—-1}2] s

NS RAFrEON0 3]4551550 So0t)

(
| 1 1 1
Lim| ———t+——+.t—F—7=—7—= | =
”‘““L\er—l Jn*-2° xﬂnz—(nl}z]
T
(1) 8 =
s 1B 5,
& 5 @ %
Rough Work 2
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- J‘_V 2—-cos2x e
i ! J
873 273 o 4n*\3 _J‘T_E_
() —— 2 — (3) : & o

-1.,\d
79. The solution of the differential equation (1 g 3 ,}f'l)‘i‘(x - ? }Ey =0, is

wifes HoEdo (1+y2)+[x—em"_1fy_ﬁi}=[] RB0E), FER

dx
i) = )
(1) xetan y= tan']y +c (2) xeltan y=egtan y 4+ ¢
. - -1 -
{3]. 2.1- Etﬂﬂ I}? — Eilan l_}' + {4} 12 ETEI’I Y = 4E2lﬂﬂ Y4

(C is an arbitrary constant)
(C a8 aSrdys %ﬁn‘%}

dy _
80. The solution of the differential equation (2x -4y + 3)Eii+ (x-2y+1)=0is

d
w3g0s SDEdmo (Ex—4y+3)~§+(x—2}-+l):ﬂ Sy, >ES

(1) log ((2x—4y)+3) = x-2y+c (2) log [2(2x—4y)+3] = 2(x—2y)+c
(3) log [2(x-2y)+5] = 2(x+y)+e (4) log [4(x-2y)+5] = 4(x+2y)+e
(c 1s an arbitrary constant)

(c 2.8 oSSy ‘gﬁma}

m
Rough Work
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81. Matchthe list - I with list - 11
A) Boltzmann constant [} ML"1"
B) Coefficient of viscosity iy ML'T

C) Water cquivalent

D) Coeflicient of thermal conductivity

& 1808 H8E-1 S 58-I & 28BESo50.

S88 - 1
A) &G DS RT70%0
B) R)fe easo
C) 8 &ergoso

D) &8 arsd foso

The correct match in the following 1s
Bob T8 $08 g

(1) A-lIL; B-I; C-II; D-IV

(Z) A-1V: B-II; C-1; D-111

) MLTK™

Pl MLETRE

5835 - 11
) ML°T®
im MLIT

m MLT3K

Iv) ML’T2K™!

@ AL B-II; C-I; D-IV

(4)  A-1V; B-I; C-II; D-111

Rough Work
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Two trains, which are moving along different tracks in opposite directions are put on the same
track by mistake. On noticing the mistake, when the trains are 300 m apart the drivers start
slowing down the trains. The graphs given below show decrease in their velocities as function
oftime. The separation between the trains when both have stopped 1s

Codo 2HY) direw Q06 ;’}gﬁfﬁé HES® |HSrediod) Soddo E%ﬁa DPE>rEnS o8 dirw QS8
EZ0HJHT. T8 TP & AT [@Wirod, ©d 300 m oSt dByd T
Srod Showto Eoomrd. 8 e Shide Fro (R He & §od [T
S DRTY00. & Tokd E@(@ DO ?qa}ﬂg ﬁﬁaé&éﬂlﬁjﬁo T DGgglrdo

N V(ms ) 8 WTWS_]]

Y
L%

40 —

20 —

0 T >
Train-1 10 1(s)

/| Train-11

(1) 120 m (2) 20m (3) 60m (4) 280 m

A point object moves along an arc of a circle of radius 'R'. Its velocity depends upon the

distance covered 'S' as V=K /S where 'K'is a constant. If '8" is the angle between the
total acceleration and tangential acceleration, then

o8 Dohodrd 3393 R' agdrdo e a8 3Es~d ardo Jowd @Bairdyob. T°d S0, @b
BosrBoNs drdo 'S i V=KS ™ egssdse. a8,d K osss forogo. Indo
$00er8 Sobctn Sy &8 g o "0 wond

[S ’ S S 28
(1) tand VR (2) tand > (3) tand 3 (4) tan

Rough Work
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A body projected from the ground reaches a point 'X' in its path after 3 seconds and from

there it reaches the ground after further 6 seconds. The vertical distance of the point 'X"
. . ) g

from the ground is (acceleration due to gravity = 10 ms™)

S $06 BEZ0 BeHBS ol S0P T SFYSD X' ¢F DothH 3 BSOS
3838. & Do%Y H008 SHTE 6 DESH FrHd BOSS Frd o8 X' Doddd
B, Iy (dods Sesp0 = 10 ms™)

(1) 30m (2) 60m (3) 80m (4) 90m

A particle of mass 'm' is suspended from a ceiling through a string of length 'L". If the
particle moves n a horizontal circle of radius 'r* as shown in the figure, then the speed of
the particle 1s

&8 By wod 'L D 8O0 rdod 'm' |$5500% o o8 Seodh Rerdbrd. Hoes®
Srod dGom o T rgardo do §8z Sdrodd Jydo Joad $O808 © Swo Io

V1777000077077 774

m

£ I 0 5
(l} r\f ., . [2] E\j 2 2 {3) ] zm 2 (4) & 2 2
oy Bt o Nt L°-r

Rough Work
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86. A particle is placed at rest inside a hollow hemisphere of radius 'R'. The co-efficient of

1
friction between the particle and the hemisphere 1s H:E. The maximum height upto

which the particle can remain stationary is

'R J‘gﬁ-gm $OAS T wiiYo o &l Sdud JTDX E‘é:}{%e? Sord). Eeoeds,

1
s_f}gﬁ‘wﬁlﬁ SGg e Heao HZE wone 5800 ﬁmﬁa%ﬂe_ﬁ" Godiio 803 I

R J3
i = 2) {1‘?]11
NE 3R
(3) TR 4 =

87. A 1kgball moving with a speed of 6 ms 1 collides head-on with a 0.5 kg ball moving in the

I
opposite direction with a speed of 9 ms . If the co-efficient of restitution is 3 the energy
lost in the collision is

6 ms~! 588° oSre3igd) 1 kg 208 55838 8¥S” 9 ms Tsas® B0/ 0.5 kg 2088

1
Sogrsngd odirdo uOVI8. WergdYyS hwfo < wond wdirdos' F8IJo

-~

3

(1) 303.41] {2) hed ) () Dousd (4) 67.81]

w

Rough Work
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A ball 1s thrown verticallv down from a height of 40 m from the ground with an initial

re
velocity 'v'. The ball hits the ground. loses 3 of its total mechanical energy and rebounds

back to the same height. If the acceleration due to gravity is 10 ms 2, the value of 'v' is

gr08 40 m &) J00d o€ 208 'V &9 IS0t QLAY (o850 IVEEIH. 208

1
graod @8, Indo dSro @ ¥§S° 5:’: Sody FThow Soder ol JHSK BIIG. HKES
godeao 10 ms ™ ©o0d V' B0, Ded
(1) 5ms™ 2) 10ms™

(3) 15ms™ (4) 20 ms™

59,

Three identical uniform thin metal rods form the three sides of an equilateral triangle. If
the moment of inertia of the system of these three rods about an axis passing through the
centroid of the triangle and perpendicular to the plane of the triangle is 'n' times the moment
of inertia of one rod separately about an axis passing through the centre of the rod and
perpendicular to its length, the value of 'n' is

Borcdy BEGHITS 6B BH)Q ST $Gen w8 Joerdv BHuo Gg), Swrdd ghareomr
AEID. @bz Sl wowom T oo Hom FY wEo Ko & Sk G
5558 Bog) addy Eroso w¥ E§ AT sHBYE TV FEYKH vowor Gobr T
Sogy Dods Mome FYH wio Do ol udds s A8 'n' Béw o8 'n' Dewd

(1) 3 (2) 6
3) 9 | 4) 12

tough Work
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90. Two smooth and similar right angled prisms are arranged on a smooth horizontal plane as
shown in the figure. The lower prism has a mass ‘3" times the upper prism. The prisms are
held in an initial position as shown and are then released. As the upper prism touches the

horizontal plane, the distance moved by the lower prism is
Bodo SoHD 2.3 88 wownfe Barsd JLsOD SLod* Sradinm S50 §é=
25088 doopn v, §od DR8I AN, (BIGTET P IPSo D), |B55Te8

33l 0. Indlmr st HLOS* Srhd FTed® D B IQYTo sEx arody
ord) E8G°Y Bod IHTo Pokrdods drdo

ozl Cwerp <
777
<~ a —
a—Db . B=a a-b
(1) a-b B =2 3) — 4) =

91. A particle is executing simple harmonic motion with an amplitude of 2 m. The difference
in the magnitudes of its maximum acceleration and maximum velocity i1s 4. The time period
of its oscillation and its velocity when it is 1 m away from the mean position are respectively.
2§ §600 2 M E0DS HBWEE* HEE Ford)5 TS0 DosoHhB. H0R Srdehn Sodade
K03 s HoSrnive gy SgEmgdsn 4. ©wewd SoRISNL BN, 8368 ol
S08cs0 © S0 Sr@ghs Fdo Sod 1m Srdoc® &dhpd SKSoer SEHJM

) -
(1) 2s,2v3 ms™! @ s 4/3 ms™
(3) % s, 24/3 ms™ (4) % s, 443 ms™!
—ﬁ__ﬂ
Rough Work
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Two bodies of masses 'm' and '9m’ are placed at a distance 'r'. The gravitational potential at
a point on the line joining them. where gravitational field is zcro, 1s
(G is universal gravitational constant)

'm' So0csx 'Im' (BdgoHen o Dok INJod T Erfod” soTrd. FEI S
38T HHEGE o Lrdghcdy Doty I8 Hd] PBITHS Jood
(G 038 g fodods “gc-*oéo]

-14Gm -16Gm
(1) 27
r r
-12Gm -8Gm
&) = @ —

93.

When a load of 80 N is suspended from a string. its length is 101 mm. If a load of 100 N 1s
suspended, its length is 102 mm. If a load of 160 N is suspended from it. then length of the
string is (Assume the area of cross-section unchanged)

28 do® $08 80N o o) Pordbdddyd ool >dH 101 mm. wd $o@8 100N
Pord) @Bordbssyd od P8 102 mm. S0@8 160 N o)) Bordbosdyd e
JoI@ PEI (S0 wEE'S TS SrdNBEHE D)

(1) 155cm (2) 135¢ch (3) 16.5cm (4) 10.5 cm

94.

A sphere of material of relative density 8 has a concentric spherical cavity and just sinks in
water. If the radius of the sphere is 2 ¢m, then the volume of the cavity is

ﬁ‘*;::g Fods 8 e ﬁm‘gﬁ'ﬁo 28 ?G@ﬂé Fest 5‘&3125-0550 £00 G008 ALGS® JHOM SwARNG.
ff¥o By, agrdo 2 cm wond Lo GwE) I Hddrwo

3 ¥ 3 2 88 3
(1) ?'::mJ (2) E%cm“’ (3) E?cm3 (4) ?cmj

Rough Work
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95. A hunter fired a metallic bullet of mass 'm' kg from a gun towards an obstacle and it just
melts when it is stopped by the obstacle. The initial temperature of the bullet is 300 K. If

1 th - _
— of heat is absorbed by the obstacle, then the minimum velocity of the bullet is

4
[Melting point of bullet = 600 K,
Specific heat of bullet = 0.03 cal g~' °C™",

Latent heat of fusion of bullet = 6 cal g_l]

2.8 Ik H>8 Hod 'm' kg (BSg0°8 Ko SHTH wBE wS8'Eo IPK VYT,
2080 ©58°¢0 BsLITYE, BE Yy $0AS0. 8BS §O S 300 K. 36560

1
E.;S Sodd Gard) §'he0 Dodoos @Ik B B, §Q <80

(208 80558 o = 600K,
2085 D3FHSw =0.03 cal g7 °C,
20BE ($DFSS HXHSo =6 cal g ']
(1) 410 ms™ (2) 260 ms!

(3) 460 ms™ (4) 310 ms™!

m
Rough Work
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96. 'M*'kg of water at 't' °C is divided into two parts so that one part of mass 'm' kg when
m
converted into ice at 0°C would release enough heat to vapourise the other part, then M 1S
equal to
[Specific heat of water = 1 cal Tl oal®
Latent heat of fusion of ice = 80 cal g_l ;
Latent heat of steam = 540 cal g_l]
1 °C $¢ Ko 'M'kg N3 Dot armenr D2 wochd® 'm' kg @dgoe deo el arifo 0°C
$G e Sooturr S0, Codd &R e TS50 BoHowLE 2038 &IV b
m
DD, wondg — Jend
M
[0 DexrRsdn =1 cal i
Boo (DSBS hxHsw = 80 cal g7,
eSS oS = 540 cal g')
T . 720 -1 3 640+t " 640 -1t
(1) 640 -1 ) a0 SO & 720
97. A diatomic gas (y=1.4) does 300 J work when it is expanded isobarically. The heat given to
the gas in this process is
2§ oGS ok (¥ = 1.4) 3% wdd Fg8to BobdSyc 300 J I DRk, &
PE0HS* ToinHH wodBehHndd &do .
(1) 1050] (2) 9501] (3) 6001] (4) 5501
98. When the absolute temperature of the source of a Carnot heat engine is increased by 25%.
its efficiency increases by 80%. The new efficiency of the engine is
w8 5°8) eRoho@o Gwg), =580 HEH GFESS 25% DoddTpd T GEd 80%
20ASS. chogdo g FE SES
(1) 12% (2) 24% (3) 48% (4) 36%
Rough Work
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A cylinder of fixed capacity 67.2 litres contains helium gas at STP. The amount of heat
needed o rise the temperature of the gas in the cylinder by 20 °C is (R =8.31 Jmol 'K™)

572 @&Jﬁg e H0S55065r00 e DOodbest STP 5¢8 o050 T30 Eed. 2OEsSt
Ko Pos0d &S5 20 °C Do wSH6RS ¢3¥8 (R=28.31 I mol'K™)
(1) 748 (2) 374) (3) 1000 (4) 5001

100.

[For a certain organ pipe, three successive resonance frequencies are observed at
425, 595 and 765 Hz, respectively. The length of the pipe is

(speed of sound in air =340 ms™')

o8 B8 TS, Sord 0HTE DSYTgody Scodm 425, 595 So8osw 765 Hz 3¢
K500, wond ThHo FEYH (MOS* §R3do =340 ms™)

(1) 0.5m (2) Im (3) 1.5m (4) 2m

101.

A student holds a tuning fork oscillating at 170 Hz. He walks towards a wall at a constant
speed of 2 ms™ ! The beat frequency observed by the student between the tuning fork and its
echo is (Velocity of sound = 342 ms~'

o€ Dorgg 170 Hz 3¢ Sobikad) 48 Somrd) Sigomd. wsds 2 ms™ 6 588 o
FEIY Schodamd. HBE0EAE 00 T PGS ¢y ITgR SIS IHYoEI
F5:98go (g0 Sifo 342 ms™')

(1) 2.5Hz (2) 3Hz 3) 1Hz (4) 2Hz

102.

An infinitely long rod lies along the axis of a concave mirror of focal length '{". The nearer
end of the rod is at a distance u, (u > ) from the mirror. It's image will have a length

©J08IS FEYio o8 §C§E} 'T' Srefgodboiio wf PHirs s E8yw @fo Jowd GoT . é%
FBoo), JHDD DIG, SGy0 $0d u (u>f) Erdos* &o8 " PH8Dowo FEY

uf uf 1 .
@ (3) S

(1)

u-+f u- u+f

Rough Work
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In Young's double slit experiment, red light of wavelength 6000 A is used and the nth bright
fringe is obtained at a point 'P' on the screen. Keeping the same setting, the source of light
is replaced by green light of wavelength 5000 A and now (n+1)th bright fringe is obtained at
the point P on the screen. The valuc of 'n' is

coofi 2o DOE PWATKos® 6000 A S60d8ggo do AP 57080 TG, BCa s
P' Do SG nd Jeoid ﬁ%e‘& hﬁgﬁﬁ“{ﬁa. PR @8R Srdy Bobhier e
0D, 5708 235°Q) 5000 A S8or3ggo o wHd) 5708 uifod® Sr8yddw,
3606 P Dok 38 (nt1) S Jenis G 8yB0s. n Jend

(1) 4 (2 (3) 6 (4) 3
104, Two charges each of charge + 10 pc are kept on Y-axis at y = —a and y = +a
respectively. Another point charge —-20 pc is placed at the origin and given a
small displacement x (x<<a) along X-axis. The force acting on the point charge is
x and a arein metres, =9x10° Nm? C™
4t €y
L8 88 + 10 pc 8ddo do Dodo sIdrod Y-ofo y = —a Sodadw
y=+a 38 soswddd. -20 pc s3do Ao wf Dody 63T Sorododhy 54
tod X-ofo Jowd Jgoy Fd@odo x (x<<a) Ho EdN0IS AP AT 20
x 558050 a Dotage®, =9x10” Nm* C ™
= 4n =)
3.6x 2 4x? 3.6x 4 8x
(1) —3 N 2) N (3 —5N ) —3 N
Rough Work
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105. Three idential charges. each 2 uC lie at the vertices of a right angled triangle as shown in
the figure. Forces on the charge at B due to the charges at A and C respectively are I} and
F,. The angle between their resultant force and F5 is

2,858 2 nC o Se35rST08 sdden HoS” Srdads vowl'n @hzo dreo 3¢
S&HM GIqow. B 58 o wdfbodp A Hdow C 3¢ do uldfdne Jod wolne
SEdm FlSodosn Fr & wodne 588 208 TFH 8 Sudg do Sedw

A

am

B i L
4m

iy

¢ | 3
(1) tan_'L]iﬁ) (2) tan_i[g} (3) lan'l{%ﬁj (4) Ian_l[%J

106. The figure shows equipotential surfaces concentric at 'O'. The magnitude of electric field
at a distance 't meters from 'O’ 1s

B0 o '0' A8 BoGorr o HH FLYCHS Seren HrRowndSD. '0' H00d T My

Srdods® Dagd F@ Dend
20V

9
B

I

(1) Vm™! (2)

Rough Work
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107. Aregion contains a uniform electric field E-'—"-(H]i f 3{}3] Vm~'. AandB are two points in

the field at (1, 2. 0) m and (2,' 1, 3) m respectively. The work done when a charge 0of 0.8 C
moves from A to B in a parabolic path is

28 (FodSosd D868 Dgs BS BSS E=(10i+30j) Vm™'. A 58050 B o3 Bock
Doohen © FGos® Sdm (1, 2, 0) m Hodcse (2, 1, 3) m 58 &3, 0.8 C es3¥Sn
A 5008 B 8§ SorSoch Srgost $80S3HE 20AS DI

(1) 81 (2) 801J (3) 401 (4) 161

108. When a long straight uniform rod 1s connected across an ideal cell, the drift velocity of
electrons in it is v. If a uniform hole is made along the axis of the rod and the same battery
is used, then the drift velocity of electrons becomes

(1) v (2): =¥ (3] =% (4) zero

S5 DEJIS 2Z08 Toh EGE e8E) Potrd) $OLIYE, TIS' Jogrhe @3 58 V.
s 8§ w80 Joud IE08 Sogrd) B, Db ol wgwldd T8, ahd §§S° Jogie
By 28

(1) wv (2) >v (3) <v (4) 2F

109. In a meter bridge experiment, when a nichrome wire 1s in the right gap, the balancing length
1s 60 cm. When the nichrome wire 1s uniformly stretched to increase its length by 20% and
again connected in the right gap, the new balancing length is nearly

QS DG PAFH0S" Kb Y TS 28 AFD Biido EOBSYE Hodbod >EH 60 cm.
AE'S K PS> 20% DoHSn L8 FEBD Sobe HA3H PrdSt L0138, Y
PO PG Rrdm

(1) 6lcm (2} 31¢ni (3) S51cm (4) 41 cm
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110. A loop of flexible conducting wire lies in a magnetic field of 2.0 T with its plane
perpendicular to the field. The length of the wire is 1 m. When a current of 1.1 A is passed
through the loop. it opens into a circle, then the tension developed in the wire is

&8 0 85 Seocho QwE), o0 2.0 T wchd, o8 Sgos* vonom &od. o 884 1 m.
T @gor 1.1 A 8ogS H00S b HEs o Srod. viyd e 8Ke* Ak SSgd

(1) 0.15N | (2) 025N
(3) 035N (4) 045N

111. A charge q is spread uniformly over an isolated ring of radius 'R". The ring is rotated about
its natural axis with an angular velocity 'o'. Magnetic dipole moment of the ring is

R a‘gﬁ‘gim fio J888 Bofb D qesBFSw Q568 HEF2E30. Boihd 85 3T wio Sdomr
® §'80% InBd* oo Tn, T°0 vodham 08 BES o

qoR’ qoR qw
() &~ (3) qoR’ @ ==

112. A magnetic dipole of moment 2.5 Am? is free to rotate about a vertical axis passing
through its centre. It is released from East- West direction. Its kinetic energy at the moment
it takes North-South position is (By=3x107T).

2.5 Am? (588 e o8 ©cham,od BeSsn T Sodg DotHP Hom FSs) Adend
©E0 DO REET (Foedn DodHod. & 85T ) drd)-Hdsd 6F Sod kb

S, S36-She BF% IHIYk, T K8¥E (By =3x107T)

(1) 50wl (2) 100 ] (3) 175 ul (4) 75ul
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113. A branch of a circuit is shown in the figure. If current is decreasing at the rate of
10° As™', the potential difference between A and B 1s

28 50000G' o TR HLOS® IrDTG. Ay BaEE 10° AsT TEYS ShEr
@08, A 5005 B o ¢y FBAHS da°

— o+
Ae '}:ﬁ MWWV ]LI o mH ~ B
L 70 Ty
1) 1V (2) 5V 3) 10V 4) 2V

114. The natural frequency of an LC circuit is 125 kHz. When the capacitor is totally filled with
a diclectric material, the natural frequency decreases by 25 kHz. Dielectric constant of the
material is nearly
LC Soch ddra S:Pdgo 125 kHz srneadblo det] ﬁm“gc:é‘ T Aoaddyie dire
PSS R Sade 25 kHz &'&8 ﬁc:ﬁg 558 %D‘“Déu Q0RATFET
(1) 3.3 (21 2.2 (3] 156 (4) 1.91

115. Choose the correct sequence of the radiation sources in increasing order of the wavelength
of electromagnetic waves produced by them.
(1) X-rav tube, Magnetron valve, Radio active source, Sodium lamp
(2) Radio active source, X-ray tube, Sodium lamp, Magnetron valve
(3) X-ray tube, Magnetron valve. Sodium lamp, Radio active source
(4" Magnetron valve, Sodium lamp, X-ray tube, Radio active source
B60HBY 50 WA EHos® aQyd ddgdcsrary od 28 23570 HBS (BErQ) JothE o0
(1) X-8dmar¥o, iﬁgﬁi@rcﬁ T&o, B&Br i:F'E:Iéé 2580, Floo &do
(2) Ba&reo)s =S80, X-88eado, R0 Bdo, Srgigrs g
(3) X-88marvo, Srgijirs T¥o, Fdoo ddo, BABreo 8 adso

(4) Seifers ado, F&ako &50, X-88nado, CAArE o8 2o

Rough Work
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116. A photo sensitive metalfic surface emits electrons when X-rays of wavelength 2" fall on it.
The de Broglic wavglength of the emitted electrons is (Neglect the work function of the

surface. m is mass of the electron. h-Planck's constant. c-velocity of light)

7% éﬁuﬁ@%i} £OAS X-80eren 28 2 S'FY Soow IEIYH Joge &Tdo
adhdod. sTid Ju%ma &@.ﬂﬁ: éﬁcﬁﬁ%o (Seo ﬁm@mm@ aééaamm,
m Jdogd (55078, h - Fof gorogo, ¢ - 5708 S60)

I 2mcg
(1) hi /)

mec ha
G) \ha 4 \mec

117. An electron in a hydrogen atom undergoes a transition from a higher energy level to a
lower energy level. The incorrect statement of the following is

m Kinetic energy of the electron increases

(2) Velocity of the electron increases

(3) Angular momentum of the electron remains constant

(4) Wavelength of de-Broglie wave associated with the motion of electron decreases

08 @RS HESTePS R JoFd ©HEFE Fow ook @e:q)a"_é; rod Do RolIB.
& 800 PIVT0S JVIG 5O

(1) Qo Aéz2d§ i

(2) o Sdo W

(3) dog SdoH (BSgBKo Yoom wodkS

(4) JdogH SeT8 ehwos berdd ddofo GnY, Ssorggso .

#
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The radius of germanium (Ge) nuclide is measured to be twice the radius of 3Bc . The

number of nucleons in Ge will be

Z0oio  (Ge) 26.?%5 Fggo, EBC TET TR Todd BLRHEY Fodabds. Ge &5°
&0d drglairde domg

(H 72 '

(3) 74 (4) 75

119.

For a common-emitter transistor amplifier, the current gain is 60. If the emitter current is
6.6 mA then its base current 1s

&858 6ad WrBs 5¢s R Rad 5B 60. emd Jdgs I 6.6 mA ©o3
BC JGH (RITT0

(1) 6.492mA (2) 0.108 mA

(3) 4.208mA | (4) 0.343mA

120.

[fa transmitting antenna of height 105m is placed on a hill, then its coverage area is

2.8 §od® 105 m e ¥ soBan &oddDY, ©d Pl wobodie FTogo

(1) 4224 km? (2) 3264 km®
(3) 6400 km? (4) 4864 km?
Rough Work
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CHEMISTRY

121. Inwhich ofthe following, the product of uncertainity in velocity and uncertainity in position
of a micro particle of mass 'm' is not less than
'm' (G$SgorRRe S8 S0 GoE), oS A wARBE0, ﬁg;:ﬁoeﬁ":ﬁ ©AEE00 ©PO DD
Bod Tr8S* TAsa S59H 5

(1 ha""‘ir£ g, lxm (3 I_Ixi 4 i‘xm
) m (2) 3m 3) 4mr m ) dn

122. An element has [Ar] 3d' configuration in its +2 oxidation state. Its position in the
periodic table 1s

(1) period-3, group-3 () period-3. grnup;T

(3) period-4, group-3 (4) period-3, group-9

+2 wdigdem 8S° o8 Srosdd [Ar] 3d' JogS dogdo HHB. eIFS KPS ©
Soroso @), Tao

(1) DBoHE-3, 1irD-3 . (2) 5H8a0HE-3, -7
(3) HocH&-4, KrH-3 (4) 580%8&-3, irH-9

123. Inwhich of the following molecules all bond lengths are n_nl equal?
00 WenYoS* ©d) o o g SdrSom BIO Q87
(1) SFg @) PCls () BCl; (4) CCly

#’
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124. In which of the following molecules maximum number of lone pairs is present on the
central atom?

18od v’ o0 HESre) 065 H0% dowgess® wotad JOF® Boliw )0 INTAY;
(1) NH, (2) HO (3) Clk; (4) Xek,

125. Which one of the following is the kinetic energy of a gaseous mixture containing 3 g of
hydrogen and 80 g of oxygen at temperature T(K) ?

T(K) &288 3¢ 3 g 782, 80 g efz=d o o8 soin MFse wE, H8zd8 Sod
T¢5e5° H?
(1) 3RT & 6RT (3) 4RT (4y 8RT

126. A, B, C and D are four different gases with critical temperatures 304.1, 154.3, 405.5 and
126.0 K respectively. While cooling the gas which gets liquified first is

A, B, C,D o3 srextd 93 Tainde dodf efiides S6dm 304.1, 154.3. 405.5
308050 126.0 K Seoshsyd Indr $os580 308 37080

() B 2) A (3) D @ C

127. 40 ml of X M KMnO, solution is required to react completely with 200 ml of 0.02 M

oxalic acid solution in acidic medium. The value of X 1s

200 20.9. 0.02 M &s7d§ e @Swod® rgm $8g Boderds 40 .Ode X M KMnOy
500, B HHE0S* VIHEHHH0s. & BEFST X Dend
@) 0.04 & 001 %) 0.03 4) 0.02
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128. Given that
C(sy +Oa(e) => COxy; AH® = —xKI
2C0g) + Oy(g) = 2C05(g) ; AH® = —yKIJ
The enthalpy of formation of CO will be
&S S dDgdrro 2 CO Bwg), $odkeo Jomdy Dewd
Cis0) 02 = COp (5 AH" = —xk]
2C0 1 +O053 —» 2C05 (0 ;AH" =—yK]

y—2x y—2x 2x—y X—y
n @

129. At400 K. ina 1.0L vessel N,Oy 15 allowed to attain equilibrium
N»Oyg) = 2ZNOy(y)

Atequilibrium the total pressure is 600 mm Hg, when 20% of N,O, 1s dissociated. The K,
value for the reaction 1s

400 K 3¢ 1.0 08 @S* NyO4 808 35007980 obS
N7O4 (= 2NO; (5

20% NyO4 oo BobSYdd dHeryd 5¢ Bndo beddo 600 0.0 &dIyd & $85
A, K, dend
(1) 50 (2) 100 (3) 150 (4) 200
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130. In which of the following salts only cationic hydrolysis is involved?
§0d olgrod® J 0dno, $dve TLHrS 2RI S*EHBos?
(1) CH;COONH,4 (2) CH;COONa
(3) NH,CI (4) Na,SOy

131. Calgonis

Pere @38
(1) NalPO, (2) NasPO,
{3} Nﬂﬁpﬁelg (4} Nal Izmq

132. Consider the following statements.
[)  Cs"ionis more highly hydrated than other alkali metal ions

II)  Among the alkali metals, only lithium forms a stable nitride by direct combination
with nitrogen

III) Amongalkali metals Li, Na, K, Rb, the metal, Rb has the highest melting point
IV) Among alkali metals Li, Na, K, Rb only Li forms peroxide when heated with oxygen

o 3o F0Edo0d.

) Cs' odirs 288 56 &' voirso 08 vdfom @IS Bokd

) 6 o’ dfabo Sr@d IHm eSS Sod YIS JBES IGYESHH
II) Li, Na, K, Rb, 58 &*5*0&* Rb % @68 18255 TS0 oo

IV) Li,Na, K, Rbg¢ &*Fee* Li Smgdo es§ass® 38B2S5Hd B ALATIES
The correct statement is

DBS* HBS IS0 AH?
a5 3 (2) 1 (3) I 4) IV

Rough Work
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133. Asscrtion (A) : AICI; exists as a dimer through halogen bridged bonds.
Reason (R):  AIClI; gets stability by accepting electrons from the bridged halogen.
(1) Both(A)and (R) are true and (R) is the correct explanation of (A)
(2) Both(A)and (R) are true but (R) is not the correct explanation of (A)
(3) (A)istrue, but (R) is not true
(4) (A)isnot true. but (R) is true

AHdo (A): TSzl 88 wogred® AlICI; 386 eodoi.

780 (R): 588 FS'ao Soob Dﬂ@ﬁﬂé& ’:‘aﬁﬁﬂoﬁaé& eI AIC];%:ﬁE‘*ﬂS@ SPOLDMAD.
(1) (A) 300050 (R) @0 Bodsr S03D Sdain (A) 8o (R) 888 58

(2) (A) 3008080 (R) o0 Bodr S03D 570 (A) & (R) 88 2580 506

(3) (A) 5838 572 (R) 5336 s°6o

(4) (A) 5236 570 579 (R) S236

134. Which of the following causes
"Blue baby syndrome" '
(1) Highconcentration of lead in drinking water
(2) High concentration of sulphates in drinking water
(3) High concentration of nitrates in drinking water
(4 High concentration of copper in drinking water

§od TIS* J0HY Ho@ So(Blue baby syndrome) & §0A0Ss I67?
(1) EROBS* BE wd¥ MESS* dodob Sob

(2) ©&1h 8 E&Ei.)é.wm wbE MESS* Gdodody Hod

(3) 10 N8S* JBloen vhE MESS* Gdodob Jod

(4) @0 8BS 556 vhHE MmPSS* Sodod S0l

Rough Work
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135. Which of the following belongs to the homologous series of CsHgO5N?
& 808 TA5° CsHgON @Boog), Sdoerd @Fed8 TobI8 26?
(1) CGII]{]DSH [2) Cﬁl‘!g{:jzﬂz {3) CﬁI‘lmﬂzl 2 [4) C(}['lmﬂgm

136. In Dumas method. 0.3 g of an organic compound gave 45 mL of nitrogen at STP. The
percentage of nitrogen is

Brgdrd DFAST 0.3 . © $GS 3¢S0 STP 3 45 mL o JiE'=dd 20)08. JE*=s
TS0 Jos?
(1) 16.9 (2) 18.7 (3) 23.2 (4) 29.6

137. The IUPAC name of

(CH;), CH-CI 1=CH—CH=CH—||CH—CH3 is
C,H;

Qfﬂ' 2. 7-dimethyl -3, S-nonadic¢ne

(2) 2.7-dimethyl -2-ethylheptadiene

(3) 2-methyl-7-ethyl - 3. 5-octadiene

(4) 1. 1-dimethyl-6-ethyl-2, 4-heptadiene

(CH3), CH-CH=CH-CH=CH-CH-CH; &%, [UPAC %&
CH,

(1) 2, 7-820368-3, 5-STB&S

(2) 2, 7-32038-2-235 LB &S

(3) 2-%35-7-235-3, 5-uTIHS

(4) 1, 1-3085-6-336-2, 4P &S

Rough Work
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138. Match the following.

A)
B)
C)
D)

5od

A)
B)
C)
D)

LIST-1

(magnetic property)
Ferromagnetic

Anti ferro magnetic
Ferri magnetic

Para magnetic

T3 23dDdoaw.
288 -1

(woham,08 §6)0)

W& echamoddco
cSrold RIS woiod o880
20 wobiaroddco

FO° WO 08870

The correct answer 1s

JBGTS Jdrgrdo

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

A B C b
3 2 4 1
2 & = d
1 3 5 4
4: & 5 B

[ Set Code

G2

LIST -TI
(substance)
O,

CrO,
MnO
Fe;04
CeHg

5838 - 11

E:’mﬁgo}

CrO,
MnO
Fe;0y4
Cells

m“
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139. The vapour pressures of pure benzene and toluenc are 160 and 60 mm Hg respectively. The
mole fraction of benzene in vapour phase in contact with equimolar solution of benzene
and toluene is

DG Dous, DG 5700 wdywdarey $&dm 160, 60 mm He GTYow. 8¢S Irard
mdden Ho Bods, 5P OS0 @ 500d’, TAER@IPS' 3058,06° So BodS IS oo

DEIS

(1) 0.073 (2) 0.027 (3) 0.27 (4) 0.73

140. 6 g olanon volatile, non electrolyte X dissolved in 100 g of water freezes at —0.93°C. The
molar mass of X in g mol™' is (Kfof HyO = 1.86 K kg mol™)

6 g werd)td, wdhgd Jedg dorgo XA 100 g ABS* 80 GBS @beeo —0.93°C 3¢
DS 50 Bossd. X By, drers ($5502 gmol ™! 06* (H,0 % Ki=1.86 K kg mol™)
(1) 60 (2) 140 (3) 180 (4) 120

141. The products obtained at the cathode and anode respectively during the electrolysis of
aqueous K>5S0, solution using platinum electrodes are

F850 Jo§ds sdBrAcd K80 zomrsard) Ddgheaheno 20059k '8, sSfthe
3§ NE dorgen SKHdm
(1) 0,.H, 2) H,.0, (3) H,.SO, (4) K.SO,

142. The slope of the graph drawn between /n k and 1/T as per Arrhenius equation gives the value
(R = gas constant, £, = Activation energy)

©f DoLd J¥800 esprdor MKk & 1/T & A0S Sgrdbod® oo Jendds JoedoBd
(R = aralugorose, E, = ¢dus #8)

) T 2 % S =< E
Rough Work
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143. Which 1s not the correct statement in respect of chemisorption?
(1) Highly specific adsorption (2) Irreversible adsorption
(3) Multilavered adsorption ﬁ], High enthalpy ol adsorption
Froid wdFhoo (BHIEHAS)K Sowofod 1808 ISTnOE* IO SORSH 5°6?
(1) 0d8gd8 /85 LIRS whitdeo (2) o008 ©fFamo

(3) 25v>rbo wiTlLo0 (4) @b ..Z‘Jm:?é);j wHFA00
144. Which of the following is carbonate ore?
(1) Cuprite (2) Siderite (3) Zincite ,M} Bauxite
& 1800 TAS* ORI TEY A0?
(1) Sog@s (2) »&BES (3) 2038 (4) =g

145. Which one of the following statements is not correct?
(1) Oj5isusedas germicide
(2) InOs5, 0-0 bond length 1s identical with that of molecular oxygen
(3) Osisanoxidising agent
(4) The shape of O3 molecule is angular
800 DIGOS” IO HOGIO 5°Ea?
(1) O350 8 J05%0m wHadrhoddd
(2) 038 0-0 208 BEgo, v vy 2od BYFos* SSrdor wodod
(3) Os28 e8¥udd
(4) O;vmnso Sedod wstdo Godod

146. Which of the following reactions does not take place?
808 FIEHoS® BEEID JIB?

(1) K +2C1" —»2F +Cl, (2) Bry+2I" - 2Br™ +1,
(3)  Cly+2Br” —2CI" +Br, (4) Cl,+2F - 2CI +F,
Rough Work
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147. Which of the following statements regarding sulphur is not correct?
(1)  Atabout 1000K, it mainly consists of S» molecules
(23 The oxidation state of sulphur is never less than +4 in its compounds
(3) S, molecule is paramagnetic
(4) Rhombic sulphur is readily soluble in CS,

D)6 BodE 808 IVEPOS" B S80SO §2Ea?

(1) =) 1000K 58 oraes® Sopgor S wendhen &odo.

(2) &8 dTFTed” YoyG+4 s§Ede B LoB $59,5 ©§)ste R8I Srdotd.
(3) SrwenPyso o WIS GO0 odsd

(4) ooh§ EEE.JJS CS, S0y rom i,

e

148. Which of the following reactions does not involve, liberation of oxygen?
§0od Fgoe’® s8rid Jdde BobIB IB?
(1) XeF; +H,0 — (2) XcF,; +O,F, —
(3) XeF +H,0— (4) Xekg+H,0—

149. Select the correct IUPAC name of [Co(NH;)5(CO;)]Cl

(1) Pentaammonia carbonate cobalt (111) chloride
(2) Pentammine carbonate cobalt chlonde

(3) Pentammine carbonato cobalt (I1T) chloride
(49 Cobalt (III) pentammine carbonate chloride

[Co(NH;)5(CO5)]|Cl Soggo gy, $88 IUPAC D& fgowsod
(1) Dotr o3rAcsr SIS g (I11) 836

(2) o&r DS 5708 S 506

(3) wolr IS sERE* G (III) §86

(4) Sarg () Dotr IS TG §86

Rough Work
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150. Which of the following characteristics of the transition metals 1s associated with their

catalytic activity?

£1) Colour of hydrated ions

(2) Diamagnetic behaviour
(3) Paramagnetic behaviour

(4) Variable oxidation states

JDSEN S'F 180b wPorEsE oot T8 BB)08 2od J02080038 I8?

(1) 8886 edraw o
(2) &dodr wohamod degrdo
(3) o vohamod Sgerdo

(4) wood ehEsn Hebw

13l.

Observe the following polymers

PHBV Nylon 2-nylon 6 Glyptal Bakelite
&) (B) (@} (D)
Biodegradable polymer(s) from the above is/are
Bod O J0IO0LHIW
PHBV Jore 2-30° 6 0ol BESE
(A) (B) (©) (D)
D >r8S E;’Jgﬁ}oée\,é FO06(en)
(1 (©) (2) (A).(B) (3) (D) 4) (©).[D)
Rough Work
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Observe the following statements
i)  Sucrose has glycosidic linkage
1i)  Cellulose is present in both plants and animals

ii1) Lactose contains D-galactose and D-glucose units

& (800 30N H82O0HHW

1) Sof'Est Eﬁ"jﬂ-fsé‘ 20GS50HB

1) Deoogd’d FododtH Sdokn aoeﬁ:é}ﬂeﬁ"& Sotnod
iii)) o§&d* D-rofs 300w D-irs'E chrdin &8
The correct statements are

20Gd dSepwo

(1) (1), (i), (in1) (2) (@), (1)
() (i), (iii) (4) (i), (iii)
153. Identify the antioxidant used in foods
(1) Aspartame (2}  Sodium benzoate
(3) Ortho-sulpho benzimide (4) Butylated hydroxy toluenc

SBE DT TG GDArHoH Srod3 EEBR. HYouwdBn

(1) 5335 (2) 8BS0 BoS GhHeS
(3) Eﬁq}:&% Box& (4) 2048BBBE TE5E OS
Rough Work
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CH,
©/ +2NaCl

Cl
154. CF +2Na+ CHyC1— St

This reaction 1s known as

k4

(1) Wurtz-Fittig reaction (2)  Wurtz reaction
(3) TFittg reaction (4) Friedel-crafts reaction

Cl ) CH,
Q/ NI, ©/ +2NaCl

& WSO D B00eEa?
(1) &f& - DA Sog (2) &§& w5

(3) H&F w3 (4) Sas-5py 563

155. What is 7 in the following sequence of reactions?

M H,O -
2-methyl-2-bromo propane dwjm Ml
(1) propane (2) 2-methyl propene
(3) 2-methyl propane (4) 2-methyl butane
% (808 SorgESos® Z 28?

: Mg H,0

2-2085-2-5'3> DS T emA T L
(1} prESS (2) 2-03SE | Fod
(3) 2-2085 @2 | (4) 2-03S 20883

Rough Work
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156. In which of the following reactions the product is not correct?

—

= WG ol M)

(1) CH;CHO

Zn-Hg

(2) CH;COCH; —2-%

> CH;—-CH-CHj;4

|
OH

(i)HaN=NH>
(ii) KOH, ethylene glycol/ A

KMnOy

(4) CH;CH,CHO »Cl IECHECD()I'I

& 1800 SGgos” IS BaSradgtn S8GSE 5287

(1) CH;CHO—-2%4 , CH;CH,OH

CH;COCH; —=—£— CH;~CH - CH;
|

OH

P
-2
o

(NHN-NH, »CH;CH,CH;

(3) CHyCH,CHO—e o ebs aS/A

(4) CH;CH,CHO——"2*CH  CH,COOH

o

Rough Work

E 2016 61 -A



" Set Code |

G2

157. Identify the name of the following reaction

CH, + CHO
CrDEC];_ 5 A Hgﬂ " @/
':52 i Fa

{d/ Gatterman - Koch reaction (2) Gatterman reaction

(3) Stephenreaction (4) Etard reaction

Bod Wy BN, WS> HBoD

CH, o CHO
_._._......_._.._._‘-_-..} }
CS,

(1) mes5s - &5 363 (2) m&E0HS $6g

(3) oo By (4) =atr§ S

158. What is C in the following sequence of reactions?

PCl3 KCN B hydrolysis yC

» A

CH;0H
& (80b dorgiEdoos C A87?

KCN

e .'.'JE;'.‘;E:

PCl;

CH;OH > A >»B > C

(1) CH;CH,OH (-2)/ CH;CHO

(3) CH;COOH (4) HOCH,-CH,OH
Rough Work
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159. The order of basic strength of the following in aqueous solution is

N

2O |TH00S° 1ol o8 58 wore 1Fo

CgHsNH, (CH;);N NH; CH;NH, (CHs), NH
| 2 3 4 5

(1) 4>1>5>3>2 2) 2>5>4>3>1

(3) 5>4>2>3>1 @ 4>3>5>2>]

160. Yellow dve can be prepared by a coupling reaction of benzene diazonium chloride in acid
medium with X. Identify X from the following

(1) Aniline (2) Phenol
(57 Cumene (4) Benzene

HB0 Sothy Gouosn esSoirsgos® BodsS FokbE Voho §BES" X & a8 wdg
orgoe SoirdHBoRSER. Bod FBST X S fhHgowhdn

(1) ©ddS (2) a&S
(3) Srgaos (4) T[o#S
Rough Work
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