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Physics
Section - A
1. (b) Self- inductance of coil
_ Mo N? A
~ 2mR
2. (a)
a’xpg = Mape;
L’pg
m X = Apet
T=2 n
Y

wherem = 10 g, L. = 10 cm, p = 1000 kg/m3
3. (b) Hot water is less viscous then cold water. Surfactant reduces surface tension.

3\ = h _ 6.63x1073*
4. (b) T p 10730x2.21x106

=3x10"1m
Hence particle will behave as x-ray.

5 (a)

=1 u=1.5
_air glass
0 P\ I

PO=u=—x
Pl=v=x
PO = PI
Hz — Hg _ Hz — Hg
Y u R
1.5 1 _ 1

X x 2R

5 _ 1

2X

X =5R

6. (a)

N2 = Noe_3)\t

N; = Nye ™t

N

2 _ e~ 2Mt

Ny

In2

Coalflifeoon N, €= =5~ nl
No _

7 = Noe™
A=1In2

= In2

A

In2

= e_z}\T

N, _ 1

N, 4

7. (b) Initially capacitor behave as a short circuit.
So current will be maximum.
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Charge on capacitor will be zero.
Potential difference across capacitor will be zero.
8. (¢
Dimension [x(t)] = [L]
[A] = [L]

[B] = [L]
[C] = [LT~?]
[D] = [L]
-2
ABC] _[LxLxLr ]: A
L
9. (d)

1

A->Px v

= PV = constant

= nRT = const. = T = const.
Hence Isothermal 111

B-IV

W # 0,AU # 0,AQ # 0 [only isobaric]
C - IAQ = 0 Adiabatic

D — Ilw = 0 Isochoric

v I

10. (a)

(A) T =C6 = [ML2 T7?] = [C][1]

(B)C-S=1="2%

V.S = % [R also depends on ' N ]
NAB

(D) False [Theory]
(E)E[False] C.SxN

S NAB

=>vCS=—
C

11. (d)

12. (c)

625 = msAT + mL

625 = m[125 X 300 + 2.5 x 10%]
625 =m[37500 + 25000]

625 = m[62500]

™= 700 8

M = 10 grams
13. (d)
14. (a)

L

Lsino
using WET

Wg = kf - ki

MgLsin 8 = k¢ — k;
K.E. in pure rolling gmvgm + %Icmoo2
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7 2
mgLsin @ = Eme -0

VZ « sin @
Vi\> sin@; sin30°
(72) ~ sin 0, ~ sin45°
15. (a)

1

V2

6V
U
4
o=
4 40
40
= 6T = 6T 6 §
20

Current through ammeter = 1 A
Ryt = 641

6V

Vag = 0.5 X 4 = 2volt
Vep = 1X4=4volt
A, B & D are correct
16. (c)
¢ =oao0+ B)\
[$] = [ [67\]

[0 [B] G
_ o] [Q/L]

Area

m‘m‘wmm:[

Length
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IRl Rs
M1
Ha
1 _ 2 1
feq fL fm
R
(= IRl
2

L
1 — R; +R 2
f_=2(ll2 Hl)(1 2)+

eq M1 RlRZ RZ
_ i[(uz — )Ry +Ry) + H1R1]
R; H1R4
_ i[H2R1 + 1Ry — Ry — Ry + P-1R1]
R; H1Rq
1 _ 2[pzRy + 1R, — 1Ry
feq H1R;1Rz
For same size of image
u = 2f
U= H1R1R;p
H2Rq + 2Rz — 4R,
18. (c)
K=3i+4j
R = 31+ 4§
-5
£ = 41— 35
-5
B=KxE
B=—2
Eo 57
BO =
C 3x108
19. (d) Total Area under curve.
20. (d)

15@

mass of disc = m

f cut part = —
mass of cut pa 16

m
_mx0—1—6><15

Xcom m
m=7g
=1cm.
Section - B
21.
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9x10°%x 6.67x10719%x9.6x 10710
6.67 X 10711 % 19.2 x 10727 x 9 x 10~27

1
7% 10%°
Charge is not integral multiple of electron.

22. (3)
A-B=0
4—-6n+8p=0
Al = [B|
4+4+9n% +4=4+4+ 16p?
9n? = 16p?

P—+3
4—-6n+6n=0
12n =4

1
n=-—

23. (273)

w

y=
TvY-1 =

'N|w

Vv 0.5
273 V95 =T (ZO)

T =273 x2 =546
AT =273
24. (152)

f4>(2(10—x)dx+f2y2

10x3 * [y 640 8
———64+——152

3
25. (3)
Ldl R=0

ST B
12-3%x(—8)—-1x12=0
=3 _

Chemistry

Section - A

26. () Palladium = 5™ period
Iridium, Osmium, Platinum = 6™ Period
27. (a)
A =900 nm H—atom(Z =1)
=9x%x107°cm
Ry = 10° cm™!

1 5 1 1
Ryderg eq. == RyZ~ X <n_%_n_§>
1 1 1
AXRy n7 n3

1 1 1
= =|———
9% 105 cmx 105 cm™* \n? n2

1 1 1

2 2" 09
nf n; 9
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It is possible whenn; = 3,n, = o
Possible series : o0 — 3
28. (d) SO, can oxidise as well as reduce.
Hence it can act as both oxidising and reducing agent.
29. (c) Given : ATy = 0.558°C

K x kg
ks =1.86
mol
0.1 m aq. sol.
= ATf=iXKkiXxm
= 0.558=1x%x1.86x0.1
= i=3
30. (a)
31. (¢)
32. (b)
(IZ'H;—CJH ﬁH—CJH
C=0 ~ —0OH
HO——H 0H, HO————H
H——t— OH H—T—0OH
H————0H H——-——0H
CH:0OH CH:0H
(D. Fructose) {Enediol)
CH=0 CH=0
H———0H HO——H
. HO——T—H | HO——H
= p—1—OH B——0H
H—1—0H B——T—0H
CH,OH CH,OH
D-Glucose D-Ivannose
33. (a)
XX 1073
(moles initial = ——7—
1021
(moles)emoval = 602 x 1023
(mOIeS )left = (m01es)initial - (mo}es)removed
28 x 102 x X 1073 1021
.0 X = —
44 6.02 x 1023
= x = 196.2mg
34. (b)
Ice —» Ice = Water - Water = Water —» Water
vapour vapour
268K 273K 273K 273K 373K 383K
1 11 11 11 1 L 1
(1) (2) (3) (4) (5)
AS veran = AS; + AS, + AS; + AS, + ASq
AH :
AS, :% T = 273 K’
373 Cp,de
AS; = f273 T
AS4 _ AHm ;a;)(;isation Tb — 373'K’
383 Cp,de
ASg = | 373~ T
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35. (c) Co*?* = (Ar) ,3d 4s°
1 1<
1 41,

36. (a) Ma3 by type complexes show Facial - Meridional isomerism

(i) [Co(NH3)5Cl3] = Mag bs

(ii) [Co(NH3)4Cl,]* = Ma, b,
(iii) [Co(en);]** = M(AA),

(iv) [Co(en),Cl,]" = M(AA); b,
a,b,= NH,, CI-

AA =en

37. (c) This is an example of Tollen's reaction i.e. multiple cross aldol followed by cross Cannizaro reaction

CH,-OH
CH;CHCH=0 —5157—> CHyC-CHO

CH,—OH
(sz—OH

I'A[T:H 3 CH-;—(I__:—CH-)—OH + HCOO@
CH,-OH

38. (@) g is aromatic r is nonaromatic p is antiaromatic
39. (d)

«X-n i.S CHg—(fXH—(fHQ

¢l oCl
cl
X—5— CHg—éH—?H—Cl + CHsC—CH,—Cl
& b Cl

Cl-CH,-CH—CH,—Cl

Cl
40. ()

H OH
B Br
+ 3B —_ + 3HBr
Br
2

Moles of phenol = — = 0.021
oles of pheno 94

~ Moles of bromine = 0.021 x 3 = 0.064

~ Mass of bromine = 0.064 x 160 = 10.22 g
41. (a)
(a) V2* (Violet), Cr3+ (Violet ), Mn3*( Violet )
(b) Zn?* (Colourless), V3* (Green), Fe3* (Yellow)
(c) Ti** (Colourless), V4t (Blue), Mn?* (Pink)
(d) Sc3* (Colourless), Ti3* (Purple), Cr2* (Blue)

42. (d) The sodium fusion extract of organic compound having N& S gives blood red colour with FeSO, and

Na,[Fe(CN)¢]

43. (a) Condition for precipitation Q;, > K,
For [A(OH),]

[A2*][OH™]? > 9 x 10710
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[AT?] = 1M
= [OH"] >3 x 107°M
For [B(OH);]
[B3*][OH7]® > 27 x 10718
[B3*] = 1M
= [OH"] >3 x 10~°M
So, B(OH)3 will precipitate before A(OH),

44. (a)
(A)A - IV
(B)B - 1I
) C-1
(D)D - I
45. (d) B and D are 3° amine which does not have replaceable H on N, So does not react.
Section — B
46. (7)
47. (40)
Millimoles of BaSO 266 2 1
1111moles o d 4—233— m mo
o0 x 32
%S——x100—40%
48. (171)
NaNngHCl
‘é H;PO,
N“"Cl‘
&)
Molar mass of product (C,H,Br)(A) is 171 g mol™?
49. (900)
50. (2850)

AH/y, = 55 kJ/mol, T = 298 K
A Siyn = 175 ]/mol
AGryn = AHpyy — TASixn
= AGyx, = 55000 J/mol — 298 x 175 J/mol
= AGgyy, = 55000 — 52150
= AGyxn, = 2850 J/mol

Mathematics

Section - A

51. (¢) Letlnx=t:>%= dt
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1
4 el+t?
= —a
1 - -
2 1+t2+e1+(6—t)2
e

. 1
1+(6—t)2
l:f el*(67Y dt
2

1 1
———— 4 el+t?
elt(6-t)?

4
21:[ dt=()3=4-2=2
2

[=1
52. (b)
dx

Ix)=/ 11 15
(x—11)13(x + 15)13

x=11_ _ 26

x+15 (x+5)?

: —1f de 1 /13
00 =2¢) T = 26 2713
1/x—11\¥/13

I(x) =~
©=3(1) *C

@ -1 - 2(2) T -1(E)

1 1 1
= Z<22/13 - 32/13)

Put dx = dt

1/ 1 1
:Z<m_m)
~b=4,c=9
3(b+c)=39

53. (d)
2
limy_,o- ;{sin(kl + 1)x + sin(k, — 1)x} = 4
= kl + kz == 2

Y 2l (2+k1X)_
Mxoor 0 2 +kyx/

1 k; —ky)x
= limy_, o+ ;ln <1 +(1—2)> =2

2+ kyx
ki =k,
:T—Z
=k, —k, =4
~ky =3k, =-1
kZ+ki=9+1=10
54. (d)
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B(4,12)

A(2.3

—4 o
3x—2y+12=0
4y = 3x?

~2(3x+ 12) = 3x?
=>x2-2x—8=0
=>x=-24

moa = —3/2, mpg = 3
tan@ = 5 |=7

=3

0 =tan! (;) (angle will be acute)
55. (b)

dy 2(3+y)-e**

dx 7 +e¥

dy 2y-e*™ 6-e*

dx 7 +e2Xx 74 e2X
_f 2e%X dx 1
IF. =e 7+e2Xdx =

7 + e2X
. 1 _ 6e%X q
YT yex T Gyt
-3
Y - +C

7 +e2X 7 4 e2X
0,5 =>5—_3+C=>C—1
(;) 8_ 8 -

Ly=-3+7+e*
y=e*+4
~k=8

56. (a) f(x) = Inx

xt—2x3 4+ 3x2 —2x+2
2x%2 —2x+1

gx) =
D; ER
D¢ € (0, )
For D,y = g(x) >0
x*—2x3+3x%2 - 2x+2
2x2 —2x+1

>xt—-2x3+3x2-2x+2>0
Clearly x < 0 satisfies which are included in option (a) only.

57. (a)
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0=a+Bcosl5°....(2)
(1)=>b-¢=ad-b+pb- b
= cos75° =acos15 + B .....(3)
(2) & (3) = cos 75° = —Bcos? 15° + B
_cos75° 1 2v2
"~ sin215°  sin15° 3 -—1
—cos15° —(3+1
2)a=— = ( )
sin 15° (\3-1)
-(V3+1), < 2v2 >a
a+ b
V3-1) V3-1

—(\/§+1)+\/§(\/§—1)-2\/§
V3-1) V3-1

L é=
Now

a+V2(V3-1)B =

2
OB,
_—3-1-2V3+38
B 2
=2-3

58. (b)
a=3

1
S4=§(58_S4)
:554258_54
$6S4:SB

4
=>6-E[Z><3+(4—1)><d]

8
=E[ZX3+(8_1)d]
= 12(6+3d)=4(6+74d)
=>18+9d=6+7d
= d=-6
20
S0 = [2X3+ (20 - 1)(-6)]

=10[6 — 114]

= —1080
50. (d)
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Q(10,-3.-1)

P(e,B.y) =(10,1,-3)

R(3.-2,1)
x—3 y—2 z+1 N
7 -1 -2
=>7A+3,-A+2,-22A—-1
dr's of QP =
TA—7,—A+5,=-2A
Now

(TA=7)-7—(=A+5)+ (@21 -2=0

54A—54=0=>A=1

~P=(10,1,-3)

PQ = —4j+ 2k

PR = —71— 3j + 4k
i j ok

0 -4 2

Area=|—

60. (a)
zZ—1i 1
2z+il 3
Z—1 2
3

_ il
Z+7

BIx—iy—i| =2
I+ (y+1?) =4(x* + (y — 1/3)%)
9x2 +9y2 + 18y + 9 = 4x% + 4y? — 4y + 1

5%x%+ 5y +22y+8=0
22 8

i
x—iy+§|

2 2 - —=0
x“+y + S y+5
11
centre =><0,——)
5
1 0 0 1
HO —-11/5 1]1=11
o 0 1

11 \?

= —?a) = (11 x 2)?
= a® =100

61. (d) A ={1,2,3,4}

For relation to be reflexive

R=1{(1,2),(23),(33)}

Minimum elements added will be

(1,1),(2,2), 44)(2,1)(3,2)(3,2)(3,1)(1,3)

~ Minimum number of elements = 7
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62. (c) DAUGHTER
Total words = 8 !
Total words in which vowels are together = 6! x 3!
words in which all vowels are not together
=8l —6!Xx3!
=6![56 — 6]
=720x%x50

= 36000
63. (b)

P(5,4)

Q=2.4) R(a,b)
Equation of lines QR = 5x + 2y +2 =0
Equation of lines PR = 10x — 3y — 38 = 0
. Point R(2, —6)

Cent 'd—<5_2+2 4+4—6)
entroid = 3 ) 3
_(5 2)
~\3’3
+2d—5+4—3
¢ —3737
64. (b)
1T< <3T[
2=%=7
_1(12 +5 ] )
COoS 13COSX 12Sll’lX

cos~1(cos xcos a + sin xsin o)
cos I(cos(x — a))

T T
:x—abecausex—ae(—— —)

2'2
= x—tan 1 —.
X — tan n
65. (a)
sin70°(cot 10°cot 70° — 1)
cos(80°)
- — =
sin10
66. (b)
D —F
medain = £ + X h
12 g_ ' 6=1
= X =14
+ 12
x-18
X6=2
12

N
S -18=4= N=44
67. (d)
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C(2.1.-1)

E P[i.z,i]
2 2

B(1.3-2)

A(1.2,

1 — —
Area of A ABC = 5 |AB X AC|

1 N 1
:§|5i+ 3] + K| :E\/35
volume of tetrahedron

1 V805
=—X Basearea Xh=——
3 6v2
1 1 V805
—x=V35xh=—01
372 6v2
h— 23
]2

AE? = AD? — DE? = — - AE = |~
18 18

. 1—5k
AE = |AE| - NoT

13 <1—51‘<>
- 18 \ v26

_ |13 (i-5k\ 1-5k
~J18 \v2s /) 6

i— 5k .1 .
P.V.of E=——+1+2j+k=2(71+12]+K)

6
68. ()
_ -1
[A(adj(A-1)+adj(B-1)) . B]
B! (adj(A™') + adj(B™1)) - A™!
B 'adj(A™)A™' + B™*(adj(B™1)) - A™?
B~ A~Y1+ |B~1|IA™!
B! A1l
_+_
|Al | B
adjB  adjA
= +
IBIIA] ~ [A]|B]

= adjB + adjA
|A”B|( j jA)

69. (b)
A-Dx+A—-4)y+2Az=5
X+A-Dy+A—-4)z=7
A+Dx+A+2)y—(A+2)z=9
For infinitely many solutions
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)

A—1 A—4 A
A A—-1 A-—-4
A+1 A+2 —-(A+2)
A-3)2A+1) =0
5 A—4 A
7 A—1 A—4
9 A+2 —-(A+2)
23—-M)(23-20)=0
A=3
2A24+A=9+3=12
70. (@) a = number or dice 1
b = number on dice 2

(a,b) = (1,3),(3,1),(2,2),(2,3),(3,2), (1,4), (41)
Required probability
_ 2 o 2 1 y 1 2 o
6 6767676
18 1

“36 2

D=

=0

D, = =0

2+2><2+1><2+2><1+1 2
6 6 6 6 6 6 6 6 6

Section - B
71. (77)

y=%-1
(43

x2+y%2=5
x2+(x—1)%*=25>x=4
x2+(—x+1)2=5=x=-3

1 1
A=257T—f_43\/25—x2dx+5><4><4+Z><3><3
25 x 25 x1*
A= 25n+——[§\/25—x2+75in‘1§]
-3

2
A=25 +25 6+25"14+6+25"13]
= VA ) 2SlIl 5 2Sln 5
A=2smts-20
TTS TS
_757‘[ 1
T4 2

1
A=Z(751T+2)
b=75c=2
b+c=75+2=77

72. (612)

1 1\6
<1+23+3z)
l (1)“(2)3(3)—

|1'1| ry | r3
rp Iy I3

EE
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O|lF,r WO N b
Dl W w|l o o o
oOlN O]l &~ DN

sum = 6|5|0 [4|0|2( )+2[0|4( )2+W( X

1 22
[3|3|o [1|3|2( )'(3) +0|6|0( )
— 14454135 + 27 + 40 + 360 + 4 = 612

73. (19)
é
¥

/1

x—y+1=0

p=r

|a—0+1
V2

—3a+0-1 2\
now (—\/94-—4 ) +(\/T_3) =T
= @Ba+1)2+4=13r2.....(2)
5 (o + 1)?
(D& @2) = Ba+ 1)’ +4=13—

= 180% + 1200+ 2 + 8 = 130® + 26 + 13
= 5a’°—-14a—3=0

= 50> —-15a4+a—-3=0

= 50> —-15a4+a—-3=0

|:r=>(o(+ 12 =22 ... (1)

=

Sa=—
(04 5,
-'-1‘22\/2

How ae = 3 and 2a = 4v/2
22 =93 q=2V2>a%2=8

a
2
o <1 + %) =9
a?+p2=9
BZ =1
w202 +3B2 = 2(8) + 3(1) = 19
74. (30)
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5x3 —15x—a =0
f(x) = 5x3 — 15x
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f(x) =15x2 —15=15(x— 1)(x + 1)

¢ 10 /
— v ={{x)
-~

10T v =i{x)

a € (—10,10)
a=-10,=10
B—2a=10+20=30
75. (117)
a(lb—c)x?+b(c—a)x+cla—b)=0
x = 1isroot .. other root is 1
b(c—a)
a(b—c)
= —bc + ab = 2ab — 2ac
= 2ac=ab +bc
= 2ac=b(a+c¢)
= 2ac=15b..(1)

at+p=-—

36
= 2ac =15 (?) = 108

= ac = 54

a+c=15

a? +c? + 2ac =225
a’+c?2=225-108 =117
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