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-Time : 3 H.ours‘

Instructions :

(1) Each question carries one mark.

Marks : 160

(ii)

(58 L‘é%lgo ¥ sﬁrdogr o,

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

you.

pertaining to the question number concerned in the OMR Answer Sheet, separately supplied to

‘&r‘ioa’) az’DQ:& (o Lﬁa-"a'lgo CEEEAT2 a3t ROTDNS DS B0 .D:Salé"@ T°IN

dr0oTW w08 1, 2, 3 T¥ 4 I adyd OMR HIrges SICESM L AT-CR
Dow0R0NS Vopgieo DBEL wrr/er§ wrd owod P GDTN0D VoHH B,

MATHEMATICS

1. Hfix)=x*-2x+4 then the set of values of x satisfying f(x — 1) = f(x + 1) is

fx) = .};2 -2x+t4 ooB fx-1)=f(x+1)d $)0H0T x v HWB

(1) {1} =ls 1)

3 {13 4) {1, 2}
2. The number of real linear functions f(x) satisfying f(f(x)) = x + f(x) is

f(f(x)) = x + f(x) D é;?ﬁéﬁ?ﬁ TS ThHohH (HHoSren f(x)© Sowg

Mmoo i (2 4

3) 5 4) 2

N Ll

3. The remainder when 7" — 6n — 50 _(n € IN) is divided by 36, is Q-\JE‘ L9 N 70 Z

®8neN 8§ 7"-6n-50 36 & graosm $Vy Fho 25

1) 22 | | @ 23 x\ )

@ 1 @ 21
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4. Consider the system of equations
ax +by+cz=2
bx +cy+az=2
cx +ay+bz=2
where a, b, ¢ are real numbers such that a+ b +c¢c = 0.

Then the system

‘_’(Ja/ has two solutions ' (2) is inconsistent
M unique solution (4) has infinitely many solutions

T9H dopgew a,b,cew atb+c=10 esﬁiogg.gom God DH¥¥w CIEES
ax +by +cz=2 :
bx +cy +az=2
cx+ay+bz=2 |

S0 BF08. edyds & Sg5P

(1) Bodo FFden ¥H Gotwod (2) vdoidgo

(3) 938 85 Sob ) el St Sl

5. Suppose A and B are two square matrices of same order. If A, B are symmetric matric

then AB = BA is _ A |
a symmetric matrix | ‘AA skew symmetric
: £ z
(3) a scalar matrix (4) a triangular matrix

A,Beo 28 S568 o Bod SHEH Sr@Fossod. A,Beo 39S Sr@ET
AB - BA '

(1) a& 2% sr@¢ ' 2) =¥ 38 oS 5@
(3) =¥ wbdd 8% 4) =8 Bz S-S
Rough Work g
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x+1 2x+1 3x+1
6. If Ax)=[2x+1 3x+1 x+1
3x+1 x+1 2x+1

I
then IA(x) dx =
0

xfl-l 2x+1 3x+1
AX)=|2x+1 3x+]1 x+1| wond
3x+1 x+1 2x+1

. 1 ‘
@D P IA(X)C.!X=

(1) -15 | L}»AE ) -30 @) -5

AN 3 1
7. Ifz=x+iyis a complex number such that zZ* = a + ib, then the value of T (i + %) =
. a“+b" \a

b4

1 . ‘
‘éoég powg z=x+iy§ Z3 =a+ib _esooa?:g, ©D P a241—b2 (§+EJ:
=L (2) 2 (3) 0 4) 2

8. The locus of z satisfying | z|+|z-1]| =3

is
(1) acircle \-(2‘)a/pair of straight lines

(3) an ellipse ' ). a parabola
lz|+]z-1]=33 &)2D0F z Dodgo
(1) =% $)do - 2) w8 HEE Ty S0
(3) a8 &g Hy8o0 4) =¥ Hodooko

~ Rough Work
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9. If the point z = (1 o+ i) (1 +2i) (1+3i)... (1+10i) lies on a circle with centre at origin
and radius r, then r? = _
Sore Dodod) SoBomdor, Tg>rgo 1 OAS Hdod Dodupz=(1+1)(1+20)
(1 +30) ... (1+10i) 608, edypd r*= ‘

1y 101 J}/zx3x4x...x10_

(3) 2xo5xnT0 2% 101 4) 11!

10, The minimum value of |z—-1|+|z-5|is

lz-1|+]|z-5]|BwE) &% oo

(1) 5 @ @ 3 @) 2

11. The number of real roots of | x | — 5| x | + 6=0is

1x|2-5|x|+6=08 Ho 39S Swrore Dowpg

@2 @ 3 ox: @ 1

12. If @, B are the roots of x> — x + 1 = 0 then the quadratic equaﬁon whose roots are a2,
’320l5 is
@, Beooxi—x+1=08 30088, o, p%n Sareroor fo 3¢ DWESHO
(1) x)-x+1=0 ' \(j/}:+x+l=0
(3) XX+x-1=0 4 xX(-x-1=0

13. If o, B, y are roots of x> — 5x + 4 = 0 then (a3 + |33 + 73)2 =

a, |3an x3—5X+4:0§ 533“'-’1’@@ @:DQJCgD (a3+ﬁ3+73)2£

(y i ) 13 (3) 169 4) 144
Rough Work
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14. . Suppose a, B, y are roots of x>+ x2+ 2x + 3 = 0. If f(x) = 0 is a cubic polynomial equation
whose roots are o + B, B + 7, y + « then f(x) =

o B yo X +x2+2x+3 =08 Swrorosnsiod. af oS o9wdd Ho¥smo
f(x)=08 a+B,B+y,7y+0e Sroese f(x) =

M S+22-3x-1 @) 2 -3k + 1
(3) xX*+2x*+3x -1 @) 3 +2x%2+3x+ 1

7

15. The number of 4 letter words that can be formed with the letters in the word EQUATION
with at least one letter repeated is '

EQUATION &3 $&08°0 egcrodd@BrAod €Jd%0 2.8 wgdo RQYITISoYHSr

DE)E 4 v oo Do Howg ‘
“ (1) 2400 (2) 2408 (3) 2416 /(A%‘ 2432

16. 'The number of divisors of 7! is

7! Bog). yrasto Dowg

(1) 24 Yy 72 (3) 64 4) 60
175, The'sons of fhe ssrics J e -
2 1) 2x5(1) 2x5x8(1) . Slog e PCUE
l+=|=|+——|=| + ol Oy O R :
318/ 3x6\8) 3x6x9(8 79 o
is ' ; s ( (f'm)
! e 3 P - ﬁ//ijﬁ@ : g °E .
sa G20 20 2, FTRIR G s
U 3\8) 3x648) T 3x6x9\8) = & A
Bwéo ; L ) : i ¥ i =
g R '\])/Jfﬁ 4 81
lﬂ’ ar— ‘ Y bz e g — 4 S———-
%3;.,_.(1) 349 ( y G) 3 .() p
'Rough Work . ' g - v/
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18. IfC denotes the binomial coefficient nCr then (—I)Cg ¢ ZC‘2 + SC§ +.., + (B3n - l)Ci
C, 030 pehEsmo "CD srd (1C + 2CT 4+ 5024 o (00 CE =

3n-2
1) Gn=2)""C, () ( 5 )2“(311
, | | In-5
2 2
(3) (5 +3m)™C, /(———2 ] i
x+1 A B C _ D E
19. ” = — + 5 + T + 5 +
x'(x+2) x X X X X+2

—- B+D+E =
1) A+C (2) A-C (3) 2A + C (4) 2A + 2C

4
20. If cos®® + cos’ (%‘%6) + 0053(—3,E+9) = a cos 30, then a =

cos 0 + cos3[%1£+9] - cos3(%t-+6] — a cos 30 wond, DI a=

- 5 i
g 3 %4 @y @ 3

cos13°—sin13° 1 |
M, — a6 T 1488 -
cos13°+sinl3 cot148

. 2|
M) 1 &/—1 3) 0 @ 5

Rough Work
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22. If cos x + cos y + cos o = 0 and sin x + sin y + sin o = 0, then cot(x;y)=

>y - . N
Cos X + cos y + cos o = 0 B0 sin x + siny + sin o0 = 0 won3, cot[xzy) _

(1) sin« u}ﬂcos o () ana 4) cot o

23. If f(x) = cos® x + cos? 2x + cos? 3x, then the number of values of x e [0, 2n] for which
fx)=11s -

f(x) = cos? x + cos? 2x + co:).s2 3x ®ond f(x)=1 eToghom ¢oa [0, 2n] &° x Dewdeo
‘{adaps . - :
(1) 4 \q—)/s | (3) 8 4) 10

24. The value of x which satisﬁes,sin.(t:(‘)t“'I x) = cos(tan™! (1 +x))is

sin(cot™ x) = cos(tan™ (1+x) 0 $)nd0T x Jend

= oy wef &

(3 =1 @ 1

25. For © 6{0, —g—], sech™! (cos 0) =
A ) ‘ ,
: BG[O, Ejé, sech™ (cos 0) =
(1) log|tan E‘*‘E] i Mg tan[3+9]
: 6 2 32

I R )

+

N
N | @

(3) log tan(

Rough Work
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26. If A ABC is such that ZA = 90°, ZB # £C, then :2 *C Sin(B-C) =
- —c
. .
AABC &* ZA =90° /B # ZC wond ®_sin(B-C) =
’ (1) = /6 :
i 5 3
| H 1 | 4 E
i (3) | . @ 5
| » 27. In A ABC, if 8R? = a? + b% + ¢2, then the triangle is a
| (1) right angled triangle (2) equilateral triangle
| _ (3) scalene triangle : (4) obtuse angled triangle
. ] ‘F A ABC &° 8R% =2’ + b? + ¢? wond o [@zbao
(1) vow 5w (@m0 (2) ¥ oo (Bghwmo
s il (3) dao erdo (Dm0 , (4) %8 §'e |@zbuo

28, In AABC, if 2R + r=r., then /B =

2’
AABC e5"2R+r=r2 wonad /B =

o 3 _ @

b ® = _ @

P

(S

1
E 29. ABCDEF is a regular hexagon whose centre is O. Then AB+AC+ AD+AE+AF is
i

— e ey o ——t

So8d» O Ao (¥ ‘é:u‘.’wa)ae ABCDEF. @y AB+AC+AD+AE+AF =

'L ' (1) 2A0 (2) 3A0 5A0 AO
Rough Work
E 2016 A  80Q




30. ABCD is a parallelogram and P is the mid point of the side AD. The line BP meets the
diagonal AC in Q. Then the ratio AQ : QC = . :

ABCD 2.§ d&r088 :Séodai)ao, ozo ADé’. P $ocsg é)odaé_) Teo BP :0560 ACQ
Q 5& Sewndiod. eso;):éo JRy8 AQ: QC =

() 152 A O | 3y 1:3 (4)3:1

31. The vectors 2i—3j+k,i—2j+3k,3i+]-2k

(1) are linearly dependent ., {2y are -linearly independent
(3) form sides of a triangle | ' M are coplanar

Do8de0 2i-3j+k,1-2j+3k,3i+)-2k
(1) Sow HorBS HBFen . (2) Gow bgdold BT

(3) =8 (@m0 Ty Fhadwew wHeton (4) vSdakH HOFw

32. @, b, ¢ are three vectors such that |a|=1, IE]‘=2, |c|=3 and b, T are perpendicular.

[ If projection of b on @ is the same as the projection of € on a, then |‘§—b+E| =

a’aarcfo whXoo a, b, € o |§|=1, ’E|=2, ]E|=3 oPHSr b, T o0 Lowom €5 ) 00,

| 5”/ V2 @ 7 @) Via @ Va1
O.
1 ’\O : .
: T Rough Work L, 23
i T A
| 9 v -t
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| A

33. If a, b, T are unit vectors satisfying the relation a2 + b + J3'© =0, then the angle

between @ and b is

oD HB¥en 8, b, T w0 o000 T+ b+ 3T =09 Syndveed wdpds

a,b o B¢ g &m0

. " » T
(1) 6 (2) i
DA N —
3 4)
34. a is perpendicular to both b and ©. The angle between b and T is 233 It |5|=2,

|B|=3, |c|=4, then c.(axb) =

a2 o38 b, co BodoB8 wowork &08. b, T © g3 §mo 2—; |a|=2, E[:?l,
|T|=4, ®ond t.@@axb) = ,
M 1853 @ 1243 O ) 63

35. If the average of the first n numbers in the sequence 148, 146, 144, ... , is 125, thenn = ~

wBo(¥B00 148, 146, 144, ..., & BoSE n Howgo Hovbd 125 wond n =
(1) 18 (2) 24 _/(2(530 (4 36

36.

The standard deviation of a, a + d, a 7+ 2d, ... ,a+2nd is
a,at+d a+2d,..,a+2nd o ¥ dSodo

(1) nd (2) n’d J}/ \/n(n;l)d‘ @ \/““n(n;n'd

Rough Work
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37. Two events A and B are such that

P(A)=7, P(AIB)= and P(BIA)=>

Consider the following statements : o e 'T‘;’_

I | w2
M PAB)= | e E Sy
() A and B are mutually exclusive | '“‘L}f
() P(A [B)+PA| B)=1 ¥ w1
Then :
(1) Only (I) is correct }Z‘%nly (I) and (II) are correct
(3) Only (I) and (III) are correct Y : (4) Only (II) and (II) are correct /

s P(A|B)=%, P(B[A)=% @ﬁosgoa‘lqw.

| o—

Body HobSen A, B o P(A)=

(Bod L‘é$dmm BH508
e R

) P(AIB)—Z |

() A, B e DEV)S ddferew

(IIT) P(A | B) + lP(A | B)=1

e‘éaydﬁo
(1) o) 5531@533 DOTIS 2) M, (D a'aJ‘LéTa‘o VOTO
(3) (D, (IIN) 531633 DOTID (4) (1D, (I éJ'LéTa‘a VORI

38. A five digit number is formed by the digits 1, 2, 3, 4{ 5 with no digit being repeated. The
probability that the number is divisible by 4, is | .
D @03 Plocedydo seHoar 1,2,3,4,5 o8 & p&oTe Dopgdo D8 S do.
v dopg 4 & rAoHTdd &_93335 DoerHgd

1 2 3 4
M 3 @ 3 /g @ 3

Rough Work
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39. When a pair of six faced fair dice are thrown, the probability that the sum of the numbers
on the two dice is greater than 7, is :

sd) dngre Da"a§§ Fop AL o‘:iaomabl 5‘60{’33 @ Bodo >DEe Nd ‘oowgo
Sndo 7 ¥0® NESPRS @6305 Dogrdgd

1 ' 5 1 : 1
A @ 5 ol @ 5

40. In a family with 4 children, the probability that there are at least two girls is
4 Doos &) Hwonod® Do agdh wrdfw0d Hoyrdgd

1 9 3 11
oy 2 7z o I @ 16

41. On an average nine out of 10 ships that have departed at A reach B safely. The prdbability
~ that out of five ships that have departed at A at least four will reach B safely is

A %08 achwdD (98 H0 BESeS® &6 Fdom BE Fderow. A $:08
20w BOS 5 HESY' Ed%o . Ireody FHoom B8 BT Dvoyrdgd

(1) 14(0.9)° (2) 1.4(0.9)° 0.,14(0.9)74 4) 1.4(0.9)*

42. If A(5, —4) and B(7, 6) :u'e points in a plane, then the set of all points P(x, j) in the plane
such that AP : PB =2 :3 is

(1) a gircle ' (2) a hyperbola

/m{ ellipse (4) a parabola

A(5, —4), B(7, 6) @ ¥ dHr8008® DodoHBE, AP :PB=2:3 oToghod
Dodod) P(x,y) © D& :

(1) =8 $)go _ 2) 28 wadododdoo
(3) =¥ &g5y8o 4) =8 Hordodho
Rough Work
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43.

If the axes are rotated anticlockwise through an angle 90° then the equation x? = day is

changed to the equation
ool wBS§nomr 90° Sfnod® [Fmwo BH x?=4day oI HDo¥sny $7r0S
HEdwo : ‘

(1) y* = dax (2) x* = —day ‘%/yz = _dax (4 x®=4day

44.

The combined equation of the straight lines of the form y = kx + 1 (where k is an integer)
such that the point of intersection of each with the line 3x + 4y = 9 has an integer as its
x-coordinate is

SEE T 3x+4y =9 & podd Do) Ty x-VIrdH¥o af Prgro¥doToghom

60T y=kx+1 drdos® &) D Tpo a8 V&m0 (a¥)d k a8 {Yrgro¥o)

(1} G+x+1){y+22x -1 =0 ¥ frtx =) (y=+Ix+1)=0
G+x+D)@F+2x+1)=0 - @) FFrE—~1)yE+2-1)=0
45. A value of k such that the straight linesy —3kx +4=0and 2k - 1)x- Bk - 1)y-6=0

W ¢ B

are perpendicular is :
53¢ Bpeo y-3kx+4=0,2k-1)x-Bk—1)y-6=0 e oo sod& zf k
DOOR '

3 1 “4) 0

| —

46.

The length of the segment of the straight line passing throﬁgh (3, 3) and (7, 6) cut off by
the coordinate axes is |
(3. 3), (7, 6) © Kow ér &o0TB VI T JSrdsrgrod pododwd@ Tyr
podny PR ‘
i
5 @

€) 4)

£
|

&
4

Rough Work
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47. The equation of the pair of straight lines through the point (1, 1) and perpendicular to the
pair of straight lines 3x* — 8xy + S},r2 = Qiis :

DEE T oSaoh'&o 3x2 - 8xy + 552 =0 & wowom &obr DodoH (1,1) Moa
DEE Ty Sooify DabESwo

8} x2.+8xy+3y2—14x—18y+16=o
., )5x2+8xy+3y2~-18x'—14y+16=0
(3) 5x2—8xy+3y2-18x—14y+32=0_
(4) Sx>-8xy +3y> - 14x — 18y +32 =0

48. The combined equation of the three sides of a triangle is (x2—y?) (2x + 3y — 6) = 0. If the
point (0, a) lies in the interior of this triangle then . ,
28 (Bghe hre &58 DWESwo (x*-yY) (2x+ 3y —6) =0. Do) (0, a) e
(Bghzo @od80s” 0B edypdo '

(1) 2<a<0 2) 2<a<2 M0<a<2 4) a=2

49. The point where the line 4x — 3y + 7 = 0 touches the circle x? + y> — 6x + 4y — 12 =0
is ‘ ‘ '

)80 xX*+y —6x+4y-12=03 TBp 4x-3y+7=0 533303 Do)

(1) (1, D 2 (1,-1 -/(’3{(—1 1) L e M &

50. The normal to the circle given by x* + y* — 6x + 8y — 144 = 0 at (8, 8) meets the circle
again at the point ’ | _ , .
(8,8) $¢, $y80 x*+y’ —6x+8y - 144=0 W) wPoon Ty  3)ed) podoT

B28°¢ Do&oDH .

1) (2,-16) | @ @16
/3{ (-2, 16) | 4 2,-16)
RoughWork | '
[P (- °
1Y X 1 e U‘
. 1
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~51. For all real values of k, the polar of the point (2k, k—4) with respect to
| P oy Ay 6y + 1 = 0 passes through the point

X2 4 ¥ = 4% — 6y +1=0 &yarg, k E’mg& Bd) TR JWI0Er Dodd)
(2k, k—4) BowE), $y5 TJaw :—iéa Do &N

1) 1, 1) @y < A e @) (3,'1)

52. If the circles x? + y? — 2Ax — 2y — 7 = 0 and 3(x® + y2) — 8x + 29y = 0 are orthogonal
then A = , . '
Sysreo x> +y? —2Ax -2y — 7 =0, 3(x% + y?) - 8x + 29y =0 o ©ow §Sa5rod
@693(‘.53 A=

T @) 3 A 2 @ 1

53. T‘heradicalcentreofthecirclesx2+y2=1,x2+y2—2x—3=0andx2+y2—2y—3=0
is ' :

Sygen P+ =1, +y -2x-3=0,x+y-2y-3=00 S0 Zo&o
i N SR 2 (1,-1) 9’-(—1, 1) @ 1,-1)

54. From a point (C, 0) three normals are drawn to the parabola y* = x. Then
oD (C, 0) 2008 Hordodsio y* =x 8 Surd wdoowTJpes Aaedo. edyi

: ol 1 1 1 1
(1) C<3 @ Cc=3 /ﬁC>5 &) e~

55. The points of intersection of the parabolas y? = 5x and x? = Syllie on the line
bordeodiren y2 = 5%, x2 =5y © podd DodoPHevod Ta
() x+y=10 2) x-2y=0

4B x-y=0 @ 2x-y=0

Rough Work
o e
U‘ L s
) ey
\ﬂ QX‘ML Hk"‘?'\"-f L
d
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s i 2 s 2
56. For the ellipse given by o +(y 2)

=1, match the equations of-the lines given in

_ 25 16
- List I with those in the List IT -
List-I List-1I
(i) The equation of the major axis (a) 3x =34
i1) The equation of a directrix b) y=2
Eiiz) The e?luation of a latus rectum(—._\ Ec) 1 + & 9l
‘ d x=6
(e) x=3
() 3y=234
&g dy8o (x;:)z +(y1_62)2 =1 3% =Der [ 5*D TpodH wde I ' DAEderod ‘
2dH8S0d | '
a1 . rde-11
() 6gg dNg8mo LS Ly 3x =3
(i) ¥ Jo%d T (b)) y=2
(iii) ¥ ~Deoowo ‘ ) x+y=9
@ x= |
(g} x=
@ 3y=734

The correct matching is
HOTHS £°d

/(i) 6y iy =
) @ @ @Y
(2. (o). - E) - (e)

G @ @©
4 b @ @

N p \/ ' 3
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57. If S and S' are the foci of the ellipse '32154‘:{_6:1 and if PSP' is a focal chord with -
SP = 8 then SS' = |
x* y _
&g dydo ~2—5-+E=1 §8,8' e agher oPSr of FPerg PSP' 8 SP = § wond
oD ypd SS' = . 7
/(_/1(4+_s'p - @ SP-1
.(3) 4 + SP . (4) SP -1

58. Let A(2 sec 6, 3 tan 0) and B(2 sec ¢, 3 tan ¢) where 0 + ¢ s g, be two pbihts on the

2 2

hyperbola 54——??1. If (o, B) is the point of intersection of normals to the hyperbola at

A and B, then p =
' 2 -2

w8 dododdo XT——=1. X Todo Dodophoo A(2 sec 6, 3 tan 0), B(2 sec ¢,

n
3tan ¢) o%H O+ ¢ = T ©HE08. A,B v 5§ ©8 Hordodrdd whoow Ipe

Podd Dodd) (o, ) wond wdHPE P =

/U’T 3 ~ @ 3

. 5 | |

(3) 13 2 @) 13
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59. Points A(3, 2, 4), B(? 5 *5-) , and C(9, 8, 10) are given. The ratid in which B divides

AC is

' 3328 38 —
Dododyeo A3, 2, 4),B[?, 5 —5-—),C(9, 8, 10) amyd. ACQ B dz¥zod dh3d

(1) 5:3 | e Y8
B 143 | 9){3:2

\.

- 60. If the angle between the lines whose direction cosines are [——Z—]—g—l,—lﬁ] and

1

3 3
(J_ Nk -J_) is — then the value of C is t

x g B '_LL_LJ - Wi
8§ Fdoen (——\/—2_7,7,71]? (\/_4 5 54 95 Tod Too a"Joc;SS

E‘molg wond C dend

UM 6 - @) 4

3 4 4 2

61. The image of the point (5, 2, 6) with respect to the plane x +y + z =9 is
dBodoo x+y+z=9 &g DokR (5,2, 6) Ty (H8Dowo

7
4»4 3,52 - ME,—I,S]

i ‘ =i
r @) [PERE (533
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63. The values of p and g so that the function

(
P

(1+]sinx )sinx | ‘l‘SE<x<0

f(x)=1{q y M=l -

sin 2x . O<x<£
sin 3x 6

€

.

is continuous at x = 0 is

B -
(1+|sinx [)5x | _—6£<x<0§
(dFoddo f(x)=4q o X=0 B
sin 2x , O<x<Z 8
esin}x 6

Xx=0%g @ﬁ{baéléoﬁogégo'p, Qo doodew

= 62/3 (2) p= 0, q= 82/3

!

3
T et ; _ 2
\)}')45',(1=em 4 p=-3,9=¢®
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Scosx —12sinx dy
12cosx + Ssinx |’

64. If'y=tan-'[

y'_tan_,[Scosx—l,Zsinx

®oNS D P e
12cosx +Ssinx |’ o X

() 1
| | 1
3) -2 _ 4 3
itan" V1+sinx —y/1-sinx _
65. ix \/1+sin|x+_w./1—5inx
M 1 | | (3
@ 3 — F

R

66. Ify = Va cos (sin 2x) + b sin (sin 2x), then y" + (2 tan 2x)y' =
y = a cos (sin 2x) + b sin (sin 2x) von& e pd y" + (2 tan 2x)y' =

W, - 2.0 3 (2) 4(cos? 2x)y

(3) —4(cos? 2x)y o — (cos? 2x)y
Mt
N7 T

67. The length of the segment of the tangent line to the curve x = a cos® t, y = a sin’ t, at any
point on the curve cut off by the coordinate axes is |
S0 x=acos’t,y=asin’t QoS D), Do) o0& ANV DY) Te
POB0oVS Poddn T, PEDH
1) 4a ) a (3) a?
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68. The area of the triangle formed by the positive x-axis, the tangent and normal to the curve
x? + y? = 16a* at the point (2+/2a,2+2a) is
S80 x2+y*=16a> D Do) (2v2a,2v22) 3§ 40B ¥5)Tw, vDoowTIyo,

$S x-wgo0d 5B Bz ITogo ; |
(1), & | (2) 16 a? %})@ a’ /KQ;

| S ;
69. Define f(x) = 5[|smx|+smx], 0<x<2n

Then, { is

M|FI

(1) increasing in (

?RJ . ) ?%U rol GNZ& -
e '

) and decreasing in (g, Tt]

(2) decreasmgl 0,

o3

J and increasing in (

S|

A

3) incréasing (0’
‘ n
increasing in | 0, Z) and decreasing in (Zs “)

V
'

0<x<2n 8 f(x) = —;—[lsinx]+sinx] e AFgVoR)B®. ‘@.‘é'ycﬁa f
i

T
3 u8%rmo, (—2—, Tt) D 38t mo

o, ST~ R, LD

o
w8 wo, (Es 7‘) > w385 mo
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70. The smallest value of the constant m > 0 for which f(x) = 9mx —1 + 3 2 0 for all

x>0, is

; .
28 x>08 fx)=9mx—1+ — 20 oTogew oW PC Dowg m >0 Toogy EIR
X ™ ® , [}

DI
1 l . | ¥ el '3 ._1.._ 4 ..1._
()9 ’ ( 16 3) 36 ()_8]
71 J' (x2+1) »
TG T |
) Etan‘[ ;)+c | /--@ﬁan'"[xzx_lJ+c
1. (%=1 1 (%7 -1
e
. ; x3 -
I el

(1) V1+x’ —%(sz)’“ +c

_ (% xy1+ x> +%(1-Fx2)3’2 +c

3) x2\/1+x2—%(1+x2)3"2+c

@) x*1+x? —~1?;(1+x2)”z +c

Réugh Work
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dx

3. | cos(x+A)cos(x+2)

1 3 1
1 5
(1) ——log|cos(x+4)’ |+ | /()/2 og

sec(x +2)
sec(x +4)

1
sin2

sec(x +4)

g : sec(x +4) , c
sec(x +2) _ (4)_ )

sec(x +2)

3)

2x+2

4. | 7=—=—dx =
'[\/xz—4x—5
(1) Vx2—4x—5+log

9/@
(3) \/x2—4x—5+6log
(4) 2\/.x2 -4x-5+6log

+C

-x+\}- x% —4x-5

\/x2—4x—5

+\/x2 —-4x-5+c
(x=2)+Vx2 —4x-5
(x-2)+VxZ—4x-5

+cC

+C

4
“J- sinx +cosx

13, 7 +9sin2x

0

log3 : log3 | log7 log7
== /()/ == ® G @
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76 [ [Vranx +Jootx Jdx =

T
(1) 2

3)

&l

77. If the area bounded by the curves y = ax® and x = ay?, (a > 0) is 3 sq. units, then the value
of a is ;

-a’aLs‘cbo y=ax2,x=ay2, (a>0) o8& ‘6352:%5 {ja,“é'ra’ 3aogo 3 SE8D oﬁm&)gﬂﬁa
wond a Jed

2 . /.
A ) 3

@) 1 | @) 4

78. Let p € IR, then the differential equation of the family of curves y = (a + B x) €P*, where
a, B are arbitrary constants, is '
pelR $05® o, f o BSrd)D E Y Hhen wond y=(a+px)e & Srdoded
C S5re Htwoad) odFed dDavEdno 4

(1) y"+4py +py=0
jld" - 2py +ply =0
3) y'+2py -ply=0
@) y"+2py +p’y =0

Rough Work
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79. The solution of the differential equation 3xy' — 3y + (x* — yz)” 2=, satisfying the condltlon
y(1) = 1is
Dosado y(1) =19 $)nH&Hsr ol wdfod dWESwo 3xy -3y + x> —y)2 =0

-8

ToE), PSS

(1 3 cos"[xj =In|x|
X |

/pzfscos[ljzmx[
X

(3) 3 cos” (J—21n|x|

(4) 3 sin” [) In|x|

1
e? —=x

80. The solution of the differential equation y' = ;18

wHéod ddEdwo y' =

=eY(y+o)

J yhe¥=x ¥+
3) x=ey+0)
4y x+y=er+e

Rough Work
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PHYSICS
81. Electron microscope is based on the principle
(1) Photoelectric effect

Wave nature of electron

: ((3( Laws of electromagnetic lnductxon
Jogﬁs JrEE0 0 Jr@hn® g HAHe

(1) 5708-J80g8 HOSI» (2) Qogrge ddord JgFrHIN

B) o8 Tirgdgsn (4) Deg8 wosIm o (bém dakires

(3) Superconductivity

82. Force is given by the expression, F = A cos (Bx) + C cos (Dt) where x is displacement and

D

t is time. The dimension of [—E

(1) Velocity (2) Velocity gradient
‘(/3/:ngular velocity (4) Angular momentum

ol (§o8 DEIepd» ogo” adqwdds. F=A cos (Bx) + C cos (Dt) 85)d x

] is same as that of

_ | B |
TH @Foddn HB0 t sPodn. ©D YU (E) W&Hhod JDIrIHI

(1) D& @) B SEdodw
(3) §'50% BHSw ' (4) Sdcsh Sy s

83. A car accelerates from rest with 2 m/s? on a straight line path and then comes to rest after
applying brakes. Total distance travelled by the car is 100 m in 20 seconds. Then the
maximum velocity attained by the car is

28 58 Do5oB 2008 THIM rgodt 2 B/ D) FodY IHd
BHeoo oo :a%z)ooag CRARICTAR 20 S0t =8 (HSrme TS Indo

Sr8e 100 g)omga @ s Fodd HOY S0
)A m/s (2) 20 m/s (3) 15 m/s (4) 5 mls
' ' s
Rough Work %
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84. A body is falling freely from a point A at a certain height from the ground and passes
through points B, C and D (vertically as shown 'below) so that BC = CD. The time taken

by the particle to move from B to C is 2 seconds and from C to D 1 second. Time taken

to move from A to B in seconds is

Fod Fod D& Do) A %08 w8 BiuDH BgI)™ (§088 HkEr w8 B,
C $208050 D DoddHoroa HOI0S® Srnoddds deudHne §ods Fdd R,
BC=CD. 3%% B %000 C8 TSad8 dYS srodn 2 DEH $28d8n C Koo

D% g% sosn 1 g, A 508 B Jsardl b sosn Do

ik
Gts
+ B
+C
| | 1p '
M : (2) 0.5

3) 02 hr ) 04

85. A particle moves from (1, 0, 3) to thé point (-3, 4, 5), when a force F= (f+5‘ IZ) acts on
' it. Amount of work done in Joules is _
2§ €mo» woo F= ((+5k) %dVahmr o Swdm (1,0, 3) Dosd 008
(-3, 4, 5) DoBoHH ESrendr0d. DAV wodn Jend a“‘#aé‘

(14 ' (2) 10
3) 6 4) 15
Rough Work
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- 86. A particle is brojected with velocity ZJg_h and at an angle 60° to the horizontal so that it
J just clears two walls of equal height ‘h"v&hic‘h‘a;re at a distance 2h from each other. The
" time takeﬁ by the particle to travel between these two walls is | N

DIEFE TS b h KO8 ¥ oIFES 2h Srddns® D), Bédo A dod Slekon |

Sk o Lodw 2gh K08 88z HEroSIE 60° Soind® (HEHH0
Fhwadss. & Tod Mo Sogy Smsn (HrSE0DS Fosgse

2h h | b R
o ek - 3 {8 L
= @ \/_Zg ® 23 @

87. A body of mass 20 kg is moving on a rough horizontal plane. A block of mass 3 kg is

connected to the 20 kg mass by a string of negligible mass through a smooth pulley as
shown in the figure. The tension in the string is 27 N. The coefficient of kinetic friction

between the heavier mass and the surface is (g = 10 m/s?)

20kg ($Hgor? Ho w8 SWY §a= DIroSY $88 dodn® SO HI)8. Jkg
Ldés&% o 28 8Dy 20kg (B5g0m38 ¥ aFodSAS (EDg0°8 OAD 8 &’
B0H5070H EDy Tgor DOHNS® I Fom EeodadIs. 88T SSg8 27 Sovg.
8 (B530°88, S8 By Ko ABY Hodw Moe¥dn (g=10 /%7

1) 0.025 (2) 0.035 . (3) 0.35 - (4) 0.25

Rough Work
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88. Two masses m, and m, are placed on a smooth horizontal surface and are connected by a

string of negligible mass. A horizontal force F is applied on the mass m, as shown in the
figure. The tension in the string is

2;_&5:650‘#5903 fo Todd émé)w WOV EBz DIrods SusnD sHEovSAD
Lééso*r’o’ o 848" Loodwddd. o¥ §8a BIrodSomr wosm F, m, Ldégm%’
DOBNOS® IrdIdn (BTBrAoSwdSE. SXSD S5

m, m, —>F
' m, m,F
/./G-Fm ]F ( ) m;+m
1 2 | 2
m m,F
3) [—')F < s
2

89.

A Body of mass 3 kg moving with a velocity (2] ;t-3j+3lﬁ() m/s collides with another body

of mass 4 kg moving with a velocity (3{+2j-3k)m/s. The two bodies stick together after
collision. The velocity of the composite body is s
38T (8355078 Ho S0P (21+3)+3k) /o 08 Shendr (3142]-3k) Do/
» Bfos Ehendod) H6°8 SHSo @ §'9)8. @ Tods SNHew 35"‘6;
B/ 0diE) S 0. Dodsng SNYH JAS

l(4E+6}—312) | %(1si+17j—312)

3) %(6?+43—6£) 4) %(9f+83—6f<)

Rough Work
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90.

- A

A simple pendulum of length L carries a bob of mass m. When the bob is at its lowest
position, it is given the minimum horizontal speed necessary for it to move in a vertical circle
about the point of suspension. When the string is horizontal the net force on the bob is

L &63) a8 0do STofdnddHh, m (EHg0°3 o Fesn Bord HHB)0. A edn
o €7@ %‘a’)oeﬁ)"‘ DI )D%, werd DokH Do ebd wf Je) $y8 H0e®

BEobEH VSHEHND G §8z 1IroSENd aNgwdSs. 8K &8z DIrodSom

HBVHd APEInD DIV D wodw
V1o mg 2) /s mg (3) 4mg (4) 1 mg

91.

A system of two particles is having masses m, and m,. If the particle of mass m, is pushed
towards the center of mass of particles through a distance d, by what distance the particle of
mass m, should be moved so as to keep the centre of mass of particles at the original position ?

m, m, ($Sgorhes Ho Tod Swro Sg3% HI)B. m, BdgorR o Sadn o
fero ($5g0°8 To(@dn IPH d &rdo FB5o0d58. €wre (55078 SoBdndo
&% oirge FHoS'I HoTrooB m, $Hg08 Ko Lerd) wddIoVI SrdHw.

my : Ln_i..d El_d
m1+m2 d (2) d (3) m2 (4) m’

)

92.

A thin uniform circular disc of mass M and radius R is rotating in a horizontal plane
about an axis passing through its centre and perpendicular to its plane with an angular

1
velocity ®. Another disc of same thickness and radius but of mass 3 M is placed gently on

the first disc co-axially. The angular velocity of the system is now
M (&5g0°8, argrddw R Ao 28 Dol $%:68 SymsedH DY SoSo Mow
Sy, oD SoeD8 LowdISts MNTHh wFo HSom 3z BErods Sood® o

1
§cfafo FHoE (FHomdn B8, 0T Bo0dd, o8 Fg>rgidn, -M (Edgo?
—o (5] 8

fo $6°¢ Deyso, Togm FwEE D¥YD SHLor HoOTE. @B P& 5955
§faf Dd» '

8 i E e 2
W 50 @ jo @), 30 @ go
Rough Work
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93. 9 kg solution is poured into a glass U-tube as shown in the figure below. The tube’s inner

T , E " : w
diameter is 2\/;111 and the solution oscillates freely up and down about its position of

equilibrium (x = 0). The period of oscillation in seconds is (1 m® of solution has a mass
# =900 kg, g = 10 m/s?, Ignore frictional and surface tension effects)
DOSHS® SrDIL 9 8. (THwds mae U- FHdnd® Pvoeds. Fodn 50

T gD BD 2[ Do Ha6 % (@TSns0 o E)r‘a’!)o 30 (x=0) %008 8, (3068

oo GETENA Boarddd srodn DESest (a8 By° [Tdmsn ($Hgov8
R=900 8. g = 10 Do/’ Podm, Sod3g8 HOe0s: &HEododn).

ZX]
. X

(1) 0.1 S ()10 R @) 1

R o A

94. The bodies of masses 100 kg and 8100 kg are held at a distance of 1 m. The gravitational
field at a point oﬁ the line joining them is zero. The gravitational potential at that point in
J/kg is (G = 6.67 x 10™" N.m%kg?)

100 kg, 8100 kg LCS&SO"'%J& o Tod SWHods wf o Srdsns® sodaess.
$s To&odQ ¥ODS ‘c'hn"' a8 é)odﬁo!;) 3G ﬁodoe‘és EAGES rSgo. w Dok
5 vdg FOYAS Jkg ok (G = 6.67 x 10" N, m?¥/kg?)

—6.67 x 107 (2) —-6.67 x 10°
(3) —13.34 x 107 ' (4) —6.67 x 10°
Rough Work
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95. An elastic spring of unstretched length L and force constant K is stretched by a small length

x. It is further stretched by another small length y. Work done during the second stretching
is ‘

wo Horofdw K, FHH0HY FEH L Ko 28, PBJDE DY9ohis vgoy PEY

X O°30° FHB0HRAID. otoDId o) 88 Bgoy FEY y H v .
To& 0 FHEDIDpd 20AS DD : '

k
) %(x + 2y)

k
@ FCx+y)

() ky(x + 2y)

@ L@x+y)

96. A soap bubble of radius 1.0 cm is formed inside another soap bubble of radius 2.0 cm. The
radius of an another soap bubble which has the same pressure difference as that between

the inside of the smaller and outside of large soap bubble, in meters is

2.0 0.do Fggsns) bew) wERST 1.0 Doy argdgEns) da) wodd

DEBIB. D) WEASTD 500 DG wwd K o o DES dgergddw, $6°%

% 208KS® DES HgEgHHnSsH BIFIDE © Day WK gIYsN .ok
) 6.67 x 103

@ 334 x 10°

(3) 223 x 10°

@) 4.5 x-10°

Rough Work
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97. A slab of stone area 3600 cm? and thickness 10 cm is exposed on the lower surface to steam

at 100°C. A block of ice at 0°C rests on upper surface of the 3lab. In one
hour 4.8 kg of ice is melted. The thermal conductivity of the stone in Js'' m™ k™' is
(Latent heat of ice = 3.36x10° J/kg)

3600 %0.20? Togdn, 10 o.d- $:085% Ao nf oon Ho¥ wdi Soswn
100°C 38 HS) w208 5 'E TAwdd0. D0 6D0S0I0D 0°C $& HI) 28
S0 &B:&;Sa oG =¥ Hobs® 4.8 . Hoowdy EO6A0H. oo Dol
&R W‘é‘%ésa’m J5 ot k! c:cf (Hoodo Hodfn S = 3.36x10° J/kg)

(1) 12.0 ) 10.5 ?)/1.02 4 1.24

98. The surface of a black body is at a temperature 727°C and its cross section is 1 m. Heat
radiated from this surfacé in one minute in Joules is (Stefan’s constant = 5.7 x 10% W/rrP/k“)
¥ €)a a’ama‘a eD0odn 727°C Y &5)8. v adododn HggIygo 1 852,
& Sodn 5008 uf INhost Bwa’aﬁ SR DES B0, 8“#&6" (’aaﬁ‘S PIMEEESY
= 5.7 x 10 W/m%/k*) ,
(1) _3 2 x 10° . (2) 2.5 % 10°
(3¥ 3.42 x 10° (4) 2.5 x 10°

99. Two moles of a gas is expanded to double its volume by two different processes. One is
isobaric and the other is isothermal. If w, and w, are the works done respectively, then
2 Jrovo aPdSnR) o0 PJ DOSredw THon ehddy Tod I8 ‘égéooé)‘;
TgSTDoT2AI0. w¥S [E DES I TodSs VB AFAS SLg. w, HoOKw
W, 0 HEHVM 200 DI wond edypdo

/ = | 7
1) w,=— @ w=w,

In2
(3) w,=w, In2 (4) wi=w,in2

Rough Work

E 2016 A _ : 33Q



100. Uranium has two isotopes of masses 235 and 238 units. If both of them are present in
Uranium hexafluoride gas, find the percentage ratio of difference in rms velocities of two

isotopes to the rms velocity of heavier isotope. .

S0 TI00H 235 $0050 238 (Hdrmren fo Bod TS Hoo Ko & Tok
S50 BAo0 Wesmy PV S0 H0d HoB Tok G Yo ms o HgergIs,
8 oY ms S Ko 8B TEd0. | :

QR oD
M ‘
(3) 0.64
4) 6.4

101. A source of frequency 340 Hz is kept above a vertical cylindrical tube closed at lower end.
~ The length of the tube is 120 cm. Water is slowly poured in just cnbugh to prdduce resonance.
Then the minimum height (velocity of sound = 340 m/s) of the water level in the tube for that
resonance is, I ‘ ‘ .
¥ (808 VHE HwrD L™ YOI ‘%J‘:'J's_‘d fPHo S 340 Hz >J:Sgo
fo 28 ¢ 2350) HoIFd. AHdn TE), FER 120 cm. (DEFIII
2D0bT%erDE $05T Do FEocts Hom Sehodod. u AEINS (53
SgR BAODT I8 A0 IS o 28y (g SK0 =340 mfs) -
(1) 875 m : '
0.25 m
(3) 9.95m
(4) 045 m

" Rough Work
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102. A thin convex lens of focal length ‘f* made of crown glass is immersed in 2 liquid of
refractive index p, (1,

> p) where p_is the refractive index of the crown, glass.

The convex lens now is

(1) A convex lens of longer focal léngth

})/ A convex lens of shorter focal length

" (3) A divergent lens

(4) A convex lens of focal léngth (TR ) f

8 merd Bobwd f Tyrgoddo o wf DeE goersed E&%o0 W,
58555 Homso FOAY (B0 Spodwdold. y > R B, (B°S e TINE
SEFSS How¥o. goypdo oyrsd oo 3T ]

(1) &b wyrgodso €03 Hogrsd Su¥o
(2) _e‘.’agaa_a") as*ap‘goédo £OAS %ozrsed SL¥o

(3) Hersd 6¥o

(4) (uc—pl)fmqﬁgoédo LORS Hozrstd $8W0

103. Two convex lenses of focal lengths f, and f, form images with magnification m, and m2 when

used individually for

an object kept at the same distance from the lenses. Then f,/f, is

Bods Logrsed Ehsten f) %30 05 £ Trgrgodored EOAHID. D& w8 Srdo
H¢ Eosto Swodd SN DESDpdo eBFHID Bodd (H8Dozrwo EooX BT 0w,
158 Ev¥o BI&mT 3D)S wdgdd0 m, $2805» m, wond f/f,

m](1+m]) '

'(1,) m2(1+m2)

_ m2(1+rn])
&) m=1(1+m2)

/ m(1+m,)
}}) rnz‘(1+'m‘)
m2(1+fn2)

) m; (1+m,)
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E 2016 A

35Q



104. With the help of a telescope that has an objective of diameter 200 cm, it is proved that light
of wavelengths of the order of 6400 A coming from a star can be easily resolved. Then the

limit of resolution is

28 S (8o J00d 6400 A $80ifBggo (Edvo o 508 a’a:fa_an;“’bl“éay(éo 200 cm
Frgho EONS By ¥uEod H¥) 2f BOFHDS Moyom ¢ :0dD BYSEI
TofoHd Ervotwdod. edpd « BOFHD Ty DK S b DD -

(1) 39x10°® deg
) 39x10° rad
(3) 19.5x10°® rad

(4) 19.5x10°% deg

105. Two charged identical metal spheres A and B repel each other with a force of 3x10~ N.
Another identical uncharged sphere C is touched with sphere A and then it is placed midway

between A and B. Then the magnitude of Net force on C is

Todo DEIRBIrIFoS A Ho0%bw B oI S APeren 3X10_5N‘3Jt3056‘
} | DEGoSIBID. wBFIS0 £ B VIFIHS &Y FAE¥s0 C DosS F¥o AD
\ Al £38700% SEard A $:005» B $gg ¢oSndI30, C D IES wo HOSrwmdD

=1
a—

...

(3) 2x10° N

(4) 5x10° N

Rough Work
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106. The electrostatic potential inside a charged sphere is given as V = Ar? + B, where r is the
distance from the center of the sphere; A and B are constants, Then the charge density in
the sphere is

a¥ Do Yo SPHo B8 DSgE PBRS V=Ar+B m 3532838, 1 A°¢
To(85n B008 SrESw, A H08050 B ?go‘oﬁ’)aam. WoWd QF0 & ATEISnSt

s3d o8 :
(1) 16A ¢, ‘ | /(m €,
(3) 20A e, @) -15A ¢,

107. Three unequal resistances are connected in parallel. Two of these resistances are in the ratio
1 : 2. The equivalent resistance of these three connected in parallel is 1 Q. What is the
highest resistance value among these three resistances if no resistance is fractional ?
Doy @ddrd A8 P B HIroSEI0S® Dogrddn JowwdID. & Srdodst
TBodd S Fdnw 1:2d0)86° &3 ). & Sardo dE G Swe Sog IS Edn 1
430, ®ond 8, & V6EDHHN Dend Daeyo &S 35‘5)3)(50, & Hordoesst

wR¥ IEPI0 TBwE) deood
(1) 10Q \ MQ

B 15 @) 6Q

108. Two electric resistors have equal values of resistance R. Each can be operated with a power
of 320 watts (w) at 220 volts. If the two resistors are connected in series to a
110 volts electric supply, then the power generated in each resistor is
Todo B FLEdwen, BIrd IS°GS0 R 3o 08 samyow. (B8 &) ISFEIND
220 S'goo orgor 320 ady(w0) ¥88° HB (8o Tohaddod). Tod I EEINOD
110 Sevo Deg8 235708 (FB8° B0o0dadd Jdo, ohypd (B8 o8 VS FESS®
2Jowowd ¥ Jend,

(1) 90 watts ) 80 watts
(3) 60 watts ) | (4) 20 watts
Rough Work
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109. A current of 1 A is flowing along the sides of an equilateral triangle of side 4.5%10 m. The
magnetic field at the centroid of the triangle is (u, = 4n x 107 H/m) ‘
4.5x102 m ghereor EOAS HH iy (BgPadns® Fwro TJowd 1A g8
B3 8)8. (Bghado mga, Soordo $¢§ wdhIyod T (SHo Jood

(4, = 4m x 10”7 H/m)
(1) 4x10° T 2x10% T

(3) 4x10* T @) 2x10* T

110. A charged particle (charge = q; mass = m) is rotating in a circle of radius ‘R’ with uniform
speed ‘V’. Ratio of its magnetic moment (p) to the -angular momentum (L) is
w8 oT4 Eodd (w450 = qESgo°8 =m) R’ Frgrddn o Sygdns® 868
58 V& 8565518, o7 @dhd 08 ([FrHosdo (b) Sedkh ($Hg JHSw (L)u
IR )8 :

mE | )ﬂé

2
¢ = | W=

- 111. Two small magnets have their masses and lengths in the ratio 1 : 2. The maximum torques
experienced by them in a uniform magnetic field are the same. For small oscillations, the
ratio of their time periods is '

Body DY) w7 oddoe (FSgordhe, dHw 1 : 2 D‘éa@é“ CERTS D08
STOMES Rl E (808 oYL, ©d FodS H0Q mooSoaﬁ%éoaw PVRTFD D0,
D3y Soddood, ¢

1 1
(1) m O ) (EJ @) 22

ordES srodne IV

Rough Work
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112. Two coils have mutual induc*_t:ance 0.005 H. The current changes in the first coil according
to equation I = I, sin ot, where [, = 10 A and @ = 100 = rad s™. The maximum value of
emf in the second coil is

Tods HK Sogo oIgdg (DEES 0.005 H. 3038 5K SouS® DBgs (HIErO
I =1, sin ot HAESwo o°g0° 380 Bo&Bad)8. a8 L= 10 A H0008»
=100t rad s’ ®ond Bodd &y 15;\&3&‘5"" 0% emf (Do)

. {1y 3
2
(3) 0.5m
4) =

107 100 -
113. A capacitance of (?{] F and an inductance of [—1'[— mH and a resistance of 10 € are

connected in series with an AC voltage source of 220 V, 50 Hz. The ﬁhase angle of the
circuit is '

107 ~ [100 '
("2_;}{“ BEorHed, [T mH L"‘o)déo %000%» 10 Q DG SEdn0D 220 V, 50 Hz.

dsrod &P2 235208 (ASS° %000VIDYE, @ $ooio BFE®o

(1) 60°
/zd
@3) 45°
4 90°

Rough Work
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114. Two equations are given below :
TR o gl
) JEdA== . (@) {B-aA=0
0
They are

(1) (A) — Ampere’s law
(B) — Gauss law for electricity
J/) (A) — Gauss law for electric fields

(B) — Gauss law for magnetic fields
(3) (A) — Faraday law

(B) — Gauss law for e]ectricZﬁelds
(4) Both (A) and (B) represent Faraday law
Bods JDEImdoen aHgwdIron ! \f

(A) ‘JE'dK:‘S—O ;  (B) {B-dA=0

®oSaes®
(1) (A) — @ondsb Jo(Edw
(B) — Q089288 o dor(@dwo
() (A) —2%g8 F (o o br@dn
(B) — wohdy 08 § (g0 mh b dsn
() (A) — 88 drgo
(B) — g8 3 (Eo%H md Y @dn
(4) (A) %0050 (B) ok 8B drgo drddon

Rough Work
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115. A charged particle is accelerated from rest through a certain potential difference. The
de Broglie wavelength is A, when it is accelerated through V, and is A, when accelerated
through V,. The ratio A/A, is
Ny 28 %5208 28 oBfdndo Uy o PBISSS® $g080 B0,
v, & ésaéo BuSHypd B o BYgo A, a’wao‘i:o V,8 3080 B2IHD ko
&@S‘Q édoﬁ@'ggo A, ®ond A/A, D)8 :

: Vl3{2'.V23/2 : ) V;/Z:V]”z
| L 1 2 2
(3) V2:V2 | @ ViV

116. If the first line of Lymann series has a wavelength 1215 4 A, the first line of Balmer series
is approx1mately

L BHS L'aseBeS""D FnsS T édoﬁ Bdso 12154 A wond erdob L‘%cﬁd‘?) SusE
B‘m S S0 aggo Bodredamm '

(1), 4864 A ‘ Q10255 A

6563 A (4) 6400 A

117. A certain radioactive element disintegrates with a decay constant of 7.9x10"%/scc. At a
given instant of time, if the activity of the sample is equal to 55.3x10" disintegration/sec,
“then number of nuclei at that instant of time

2.¥ ‘6&’0‘331@163'5’ Sarefo 7.9x107"%sec. éoﬁo@oﬁo amoéoé‘ DH0d FohSod.
a8 DHocko B, v Jdre |8Sr30d 55 3><10" DHobd e/, edypds

HBIWBpdNH0By & So|Este Dowg, |
JJAXION (2) 4.27x10%

() 427x10° (@) 6x10%

Rough Work
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118. The change in current through a junction diode is 1.2 mA when the forward bias voltage

is changed by 0.6 V. The dynamic resistance is

D&% FTad 0.6 VEH 57038 Y08 STrE orgor AT s (derdrdns’
5378y 12 mA  $r%d00. HBE D& L,

(1) 500 Q (2) 300,Q
() 150 Q | ‘AQ

119. A semiconductor has equal electron and hole concentration of 2x10* m=. On doping with

a certain impurity, the electron concentration increases to 4x10" m=, then the new hole |

concentration of the semiconductor is

N

28 oETirgin BIFSBS Jogyss $0aH Sojgre MES 2x10° m> KON
408, 3003508 $rbEdndn Johmr Jogysie mES 4x10° m?H WOM0d.
©dY @g TSN Wy §"§ Jolgro g

10° my ‘ 2) 10® m?*
(3) 10" m-* 4) 102 m?

120. A message signal of 12 kHz and peak voltage 20 V is used to modulate a carrier wave of

frequency 12 MHz and peak voltage 30 V. Then the modulation index is

12 kHz 28080 20V #09 82 Ao d3raed HoTed), 12 MHz &d:HSgdwo
%0050 30 V #0% SPPam S6ohS0s’® SrdogTas v Wb, SrdgBh s

Ho ¥ Moo

0.32 | 2) 6.7
3) 0.67 , 4) 67
Rough Work
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CHEMISTRY

iZI.Assertion (A) : Atoms with completely filled and half filled subshells are stable.
Rgas'on (R) : Completeljf filled and half filled subshells have syrilrnctrical distribution

of electrons and have maximum exchange energy.

The correct answer is | .

(1) (A) and (R) are correct, (R) is the correct explanation of (A) -

M) and (R) are correct, '(R) is not the correct'explanation of (A)

(3) (A)is correct, but ‘(R)- is not correct ' |

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

DEB0 (A) : PO™M H508» Do Jog?ﬁéavés Nodd & ¥ yorw
Ko HESrmPHes FTom Gotrow.

S80sn (R) @ Qrommd $005n HHomd 083 &b res® Joggdien
Fas bodd H0Mn #0% HrEHET 480 $OA soerow.

ab HOTHD BIrEH

(1) (A) $00 (R) o0 HOTHHD, (A) & (R) HOTHS D96

(2) (A) 3005 (R) o5 58THSED, (A) & (R) HOTHS 56w 56>
(3) (A) 585038, 53 (R) HOTHIB 5265 '

4) (A) S0TDIB 578, 572 (R) D8I

Rough Work
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)[! 122, The element with the electronlc conﬁguratlon 1s? 25 2p 3s? 3p 3d'0 45! is
/Q&J 1s?,2s? 2p° 3s? 3p 3d10 45! QOIS Dmgao fo dorofo

~/
) 4 o\j“;
Rt }/ Q\ 2% \ad
(2) Ca . ¢ w‘lt-’m
y @) Cr . -
@ Co

- 123. Among the following, the isoelectronic spe_cies. is/are
Bod F8S* Vo Jdogryd§ erd/wrdown
i 0>, F, Na’, Mg?*
(i) Na*, Mg*, A13+ F~
(iii) N3~ 0%, F-, Ne
(1) () & (ii)
@ (), (i) & (iii)
(3) (i) & (ii1)

/V%) & (iii)

124. What is the atomic number of the element with symbol Uus ?

Uus %0880 Ho Surofo BoE) HESrme dopg Jod?
/e)/m ‘ '

2) 116
(3) 115
@ 114

Rough Work
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1235. Match the following
List-I
(A) PCI,
(B) BF, .
(C) CIF,
(D) XeF,

Bod T8 . zddHdoSodw
| Doc-]

(A) PCI,

(B) BF,

(C) CIF,

(D) XeF,

The correct answer is. :
K:a;@o:é DIrGETHo

A) B (© (@D
(H av)y a @ @m
2 dmp, v a @)
&»(XH) v @ o

(4 anp av) an (v

A

| (IIT) Trigonal-pyramidal

List-II
(I) Square planar
(II) T-shape
i
(IV) See-saw
(V) Trigonal planar

rRa-I1

(D) SSID Ddedwo

(II) T-ss*&o

(1) 85°e drargsto
(IV) S5 o dbo aag;gl SEST
(V) 85°» “Hodeo |

i

Rough Work
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o b g
S’KP'/”
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s
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126. The order of covalent character of KF, KI, KCI is
KF, KI, KCl ® %% 0@redoh ofn (505
H(KCI < KF < KI 12) KI-<x KCl < KF
(3) KF <KI <KCl e ‘ (4) KF < KCl < KI

127. If the kinetic energy in J, of CH, (molar mass = 16 g mol™) at T(K) is X, the kinetic energy
in J, of O, (molar mass = 32 g mol™') at the same temperature is

T(K) 3¢, CH, (3ror§ ($5g0@ = 16 g mol) #8z43 J o8® X wowd, O,
(Brorb ($5g0°% =32 g mol”) HB=¥3 J o, oB aPHS 3¢

' : X
1) X ) @ 2x (3) X2 @ 3

128. The given figure shows the Maxwell distribution of molecular speeds of a gas at three
different temperatures T, T, and T,. The correct order of temperatures is 3

8od adgwdd Hoosh T, T, $0d» T, s (s & 2 odn SrEyIS
vdme HoRd Irdwdod. aPFPde VOIS (FdHo ‘

No. of molecules
VRO VOPG

Speed —
K0

(1 Ti > 7 T3 1 - T3 - TZ () T3 - 120} T] (4) T2 >>3/> TI

s

.

Rough Work
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129.

In Haber’s process 50.0 g of N,(g) and 10.0 g of H,(g) are mixed to produce NH,(g). What
is the number of moles of NH3(g) formed ?

b od&é‘ 50.0 g © Ny(a), 10.0 g o H (a‘)&) 0% NH,(a°) @ S5 S0 T 380,
D), 33‘6:3 NH 3(&) 96‘3{326{‘5'7
(1} 3.33 () 2.36

(;)/i[m | ke g 4) 5.36

130.

The following reaction occufs in acidic medium
KMnO, + 8H' + 5S¢~ — K* + Mn*" + 4H,0

What is the equivalent weight of KMnO, ?

(Molecular weight of KMnO, = 158)

wdH Srdgos’ & (§od W 280980
KMnO, + 8H" + 5S¢~ = K" + Mn®" + 4H,0

KMnO, éoogqr"do Qo8 ?

(KMnO, eeoerdo = 158)

(1) 79.0 S /(2/31.6

(3) 158.0 ' 4) 39.5

131.

Given that N,(g) + 3H,(g) — 2NH,(g); 4, HO = —92 kJ, the standard molar enthalpy of
formation in kJ mol™ of NH,(g) is

N,() + 3Hy(a") — 2NH () $8g% A, HO =-92 kJ won® NH,(&) (p%re 3rob
boFam Jowd) kI mol™! o¢® ‘ |
(1 -92 . (2) +46

Rough Work
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132:ZVrh{igh one of the following is correct ?

The equilibrium constant (K o) 1s independent of ‘temperature.
(2) The value of K, is independent of initial concentrations of reactants and products.

(3) At equilibrium, the rate of the forward reaction is twice the rate of the backward
reaction.

(4) The equilibrium constant (K,) for the reaction

Ni(s) + 4CO(g) == Ni(CO0) 4(8) is, [N%g—)ﬁl
Bod a8s* 28 ::O@:S&?

(1) ‘c‘o;')a@?ga "?go‘ogo (KD, s fidn wgddds ’

(2) K Qdo0d, Sdiredstor $98 a5 (Basoe BIrge (8o mESon agrdNddy
(3) JIHeHd 3¢, P& So°g Téw, 88 md f.’)lovg T Bododew &okwod

[Ni(CO),]

(4) Ni(39) + 4c0(m)#Ni(c0)4(a§) BEgH BBoerRd ook, K, = o]

133.pH ofan aqueous solution of NH,CI is
NH,Cl zo (oo pH

() T , ' _ ) =7
)}a</7 : @) 1

134 What is the change in the oxidation state of Mn, in the reaction of MnO; with H, O in
acidic medium ?

¥dy Brdgos’ MnO,, H,0, & 26% $8ge® Mn wdyEse ?gaé"’&) S8y &6 7
(1) 7> 4 2) 6 >4

)}9/7—+2 () 62

Rough Work
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135. Which one of the following will not give flame test ?
B0 o8S* 20 a‘sar‘éégﬁ)éséo’? .

() e, “2{_Ba |

(3) -8f . (4) Be

ES

136. Which one of the following forms a basic oxide ?
Bod 8" 28 £8 636 DE)E087?
(1) B . - ‘ @ TI

M i 4) Ga ]

137. The gas produced by the passage of air over hot coke is
(1) Carbon monoxide

(2) Carbon dioxide

- Producer gas

(4) Water gas

Jamr $%) 5 s MmO Doddo oo Ak FHBNY
(1) 838 ﬁrmgas

@) 5835 BeE)é

(3) @Ergds mgS

4) =66 mgSd

Rough Work
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138.In environmental chemistry the medium which is affécted by a pollutant is called as

the : _
' (1) Sink , }2{Slag
. (3) Solvent ' _ (4) Receptor ,-
| DogdEm A0S 7R 90" sTeoRago TPy KoR ) 9ranRd o8 og ;G gHTY
' @0 s, : .
(1) 0§ : 2) S*oSowo
() o3 (4) (5o

139. The hybridisation of each carbon in the following compound is

(808 ¥F¥0s® (98 65 TWoE) BoLEEEwo

O C:’ g
| Q)Q ks
CH,—C—CH,—CN 2 e
< il iii iv S
R
(1) s sp>  sp°  sp S 5l
@' s sp? s R
® s o ow ot W\
@ sp® sp®  sp sp’
140. The product Z of the fo]lowing reaction is :
| Bod H$Eges® 8B adySy0 Z:
H,CC = CH —2HBL; 7
(1) H,CCH,CHBr, (2) H,CCBr,CH,
(3) H,CCHBrCH,Br : ~ (4) BrCH,CH,CH,Br

- Rough Work
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141. Identify X and Y in the following reaction sequence
Bod _do‘gLéa’:oocS* X H00d5n Y ol d8oRdw

- Zn | 0, '
X = > Y - - (CH3)2CO + CH20 N
Zn— HZO
X ‘ Y
(D) (CHJ)Z(IZHCHJ' _ CHSCH = CHCH3_
Br
(2) (CH3)2CHCH2Br CH3CH = CHCH3
3) (CHs)ZCBrCHZBr _ (CH3)2C = CH2
4) (CHS)ZCHCHBI'2 (CH3)2C = CH2

142. The packing efficiency of simple cubic (sc), body centred cubic (bcc) and cubic close
packing (ccp) lattices follow the order

FdrSg Hod (sc), ©08:30(88 Pod (bec) Ho0WN DI WEE Pod -Er80y (cop)
SrO5T0 53‘633 é‘éags ‘L§ébs’ao:.\
{1} bec < cop <8¢ - (2) ccp < bee < sc

(3) sc <cecp < bee ‘ (4) sc < bee < cep

143. The experimental depression in freezing point of a dilute sol'utibn is 0.025 K. If the van’t
Hoff factor (i) is 2.0, the calculated depression in freezing point (in K) is

€ 0% (o BTrmEE w055 P8 088 0.025K. oS Mngsn ()20
wond, B8)o0d HIFHD FO s (K o) dod? |

(1) 0.00125 | ) 0.025 (3) 00125 .- (4) 0.05

Rough Work
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144. The molality of an aqueous dilute solution containing non-volatile solute is 0.1 m. What is
the boiling temperature (in °C) of solution ? (Boiling point elevation constant, K, = 0.52 kg
mol™! K; boiling temperature of water = 100°C).

o8 wprdjlo ([Eadsn A% OS5 zo (TH0P 3re®8 0.1 m. Lca"ésa@
$0806 &ﬁ"@ie‘s (°C %) od? (R )ysS TS 638 Poro¥dw, K, =052 kg
mol ' K; 98 8o a8 = 100°C).

(1) 100.0052 (2) 100,052 (3) 100.0 (@) 100.52

145. Which one of the following is the correct plot of A (in'S cm? mol™") and Je
(in mol/L)""?) for KCI solution ? (y = A_; x = /¢ ) _
808 &8¢ 28 KCI Lo*&’a;es‘f\)& A(S cm® mol”! oe&®) a6 oo
(mol/L)? oo Sog5g ADS HOTHS Bardedn? (Y= x= /c)

i
T _ - y
M e | o
->x | - - X
_ Y
3 3 @ 3
— X : —X
Rough Work
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146. For the reaction K
5Br(aq) + 6H"(aq) + BrOj (aq) — 3Br,(aq) + 3H,0(¢)

if, —A—[@=0.01 mol L' min™,
At
A[Br.
[ 2] in mol L™ min™! is
Sod 156550
5Br(zo) + 6H'(ze) + BrOj (=) — 3Br,(zo) + 3H,0(&)
—LAEIPE—]=0.01 mol L' min” eons
At
A|Br.
{Br, ] mol L' min™! o
(1) 0.01 ' | ) 0.3

(3) 0.03 V (4) 0.005

(3) Butter T

(4) Vanishing Cream

808 >8S* D8 %0952
(1) ren

(2) Dwoy S84

(3) 33y

4) dnof 8% -

Rough Work
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148. Copper matte contains
508 drdst &0 0N,
(1) Cu,0, Cu,S
(2) Cu,0; FeO
(3»Cu,S, FeS
(4) Cu,S, FeO

149. X reacts with dilute nitric acid to form ‘laughing gas’. What is X ?
X D035 3B H08° SIgT08 PIHEL oY B0 HEYISB. X W67
(1) Cu (2) P '

%Ss 4y Zn

150. Xenon reabts with fluorine at 873 K and 7 bar to form XeF & In this reaction the ratio of
Xenon and fluorine required is : '

873 K, 7 w60 $& OS5, §058 $8g 20D XeF, % 8 8000008, & Idgsh
OIDEDd Ao, PFOSe 28

(1) 1+5 @) 10:1
95/1/:3 , Ms:l

151. Which of the following metal ions has a calculated magnetic moment value of /24 B.M.?

808 T8 D Fr odrSH BEoDS ©HIY0d [FrHeso Dwd 24 BM.

08008 ? ,
(1) Mn** . : (2) Fe*t
(3) Fe*t (4) Co*
- <
Rough Work B < &

Y@
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152. Which one of the following does not exhibit geometrical isomerism ?
(1) Octahedral complex with formula [MX,L,] '
(2) Square planar complex with formula [MX,L,]
‘(3) Tetrahedral complex with formula [MABXL]
(4) Octahedral complex with formula [MX,(L - L),]

(Bod 8" 28 "FSEFSyTgR) WrHE?

(1) [MX,L,] & or o o5 @S Sofqo

(2) [MX,L,] ardyor Ho ddhde SSEH voBRo
() [MABXL] 9780~ do B ds voRB%o
@) [MX,(L - L))] 800 Ko o5 dS Bo3gho

153. The P Dispersity Index (PDI) of a polymer is (-M_w = weight average molecular mass and

M_ = number average molecular mass)

(1) The product of M, and M, (2) The sum of M and M,

(3) The difference between Mw‘ and M (4) The ratio between Hw and M_
OHE WwEy D IFdwS wrdE (PD) (M, = 360 g8 emoSBdgos.
M = de dopg wmESg00a)

(1) M, 0050 M, B8 ogie 2 M, $o0as» M, o Sngsn

3) M, $0wn Mo Sogg Foso (4 M, soan M, Sogghe 2433

Rough Work il
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154. Hormone that maintains the blood glucose level within the limit is :
(1) Thyrokine - |
(2) Insulin v
(3) Stosterone »
Epinephrine
SE0d™) (r8'E growd (SHowdE00T HHES
(1) Bodys
2) 2%2)0S
(3) BQ‘?& &S
4) ADIH9S

155. Chloroxylenol is an example of

(1) tiseptic ‘ (2) Antipyretic
Analgesic ‘ (4) Tranquilizer
4 £58BTS 5% amiede.
(1) Hs» D8 SES (2) =38 deE¥S®
() D) VTEEB® | (4 wro8gB=b

156. Which one of the following has highest boiling point ?
(8od z8S* TI Ty R YFSS Fdo wdgedLo?

(1) H,CCH,CH,CH,CI (2) (H,C),CHCH,CI
(3) #H,0),cCl - (4) H,CCH,CHCH,
1
Rough Work
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157.X + y —H', Aspirin + H3CC00H
| Identify X and Y from the following : -

H,CCOCI

(H,CC0),0

H,CCO,H

. H,CCOCH,

8o& &8 H0d X HOB» Yoo Hfoydwo :

Rough Work
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¢ (§) SnCL+ HCI :
158.R-CN —» R-CHO
(i) H,0* '

What #s the name of the above reaction ?
Rosenmund A

(2) Williamson %

(3) Stephen
(4) Kolbe
r

(i) SnCl, + HCI
(ii) H,0*

R-CN » R-CHO

> Wy Ty 2% Den?
(1D '553353’3005 ‘
Q) DOGEHS

(3) %S

@) 5By

.

Rough Work
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e

CH,CH,
| (i) KMnO, — KOH/A
159. — Y
(i) I-I3O+
CH,CH,CH,
(i) KMnO, - KOH/A
: — Z
(i) H,0*
What are the structures of Y and Z ?
Y #0050 Zo dovyeren D22
Y Z
' CH,COH CH,CH,CO,H
(D
COH CH,CO,H
(2)
COCH, CH,CO,H
(3)
COH COH
g (4)
ungh Work

E2016A 59 Q

S o d e |



160. Which is the strongest base among the following 2~~~
| 8o >8S° D& w8388 woFoS go?
| _ (1) H,CNH,

NH,
o O
'NHCH,
3)
I
N-CH,
.4
-
Rough Work
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