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M
1. (2) —ocPWV
At

= ML = [MLT 2 (LT Y)Y

- MxL—x+yT—2x—y
x=1,-x+y=-2,and-2x—y=-1
From here, we gety = -1

Thus, x =—y

2. (1) t=oax*+PBx

. — dx dx
Differentiating: 1+20— x x + B—
dt dt
dx 1
v==—= ’
dt  B+20x
dv —2av
—=—= —2av*
d  (B+2ax)
4A
3. (1) n o c
A EA D

Magnetic field at O due to the current

carrying conductor CD is
B, = Lo I(sin i
1T ¢1+Sm¢2)
adrt r
Where | =4A, =22 cm

¢, =¢, =45° and sinas® = —

ﬁﬁn—\
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(2)

(3)

4 x——=2x10"T

2
22 2

Total magnetic field at

0=4B,=8x10"T

B, =107 x

The initial K.E. of the bullet
1 1 ~
= Emvzz E x 50 x 1073 x 200 x 200

Ki=1000J
25

Final K.E. (Kf) = —— x 1000 =250
100

Lmv = 250
2

1 ]
E><50><103><v$=250

,  250x2x10%
b 50 )
vi= 102 =100 m/s
Decrease in speed = (200 — 100)
=100 m/s

Percentage decrease in speed

_ 100

= —x100 =50%
200

\Y; 104

The ball strikes the ground with a velocity v and v? = 2 gh

The velocity of rebound = ev

For the upward motion,

0= (ev)?—2gh’
e?v?2=2gh' .......... (ii)
e?.2gh—2gh’
h'=eh=0.8x0.8x1=0.64m
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(4)

(1)

(1)

From Einstein’s photoelectric equation

1 hc .
Ernv2 :T—WO (I)
and 1mv'2 :4—hC—W0 (i)
2 3\
v?= 8he _2W, ....(iil)
3mh m
and from (i), V2= 2_hC_ 2Wo (V)
Am m

V22 = 8hc  2W, 2hc N 2W,
3mi m Am m
8hc 6hc 2hc

T 3mh 3mh 3mh

vZ=v’+ 2he (v)
3am
Thus V'>V
From (iv), ﬂV2 = 8he _E(ZWOJ .. (vi)
3 3um 3\ m

From (iii) and (v), we find that
V,z_f , 8hc 8hc 3 2W, 4(2W0j
m

Vo= X
3 3mk 3mh m 3
2 4o, W,

3 3m

7 N
Thus V'>\/:V or V'>V| —
g7 o3

1
Moment of Inertia of disc | = E MR?

Y

1 2 2 1 4
= = (nR“tp)R* = =mtpR
5 (TR7P)R™ = —mtp
[As M =V x p = tR’tp where

t = thickness, p = density]
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, t, (R,
_y=_y(R—y] [It p = constant]

| 1
Yoty —es
= W

t
[Given Ry = 4Ry, t, = ZX 1

= 1,=64l

9. (3) By the law of conservation of angular momentum,

liog + Lo, = (|1 + |2)(D

) @, + 1,0,
Angular velocity of system, @ = —————=
I +1,

Rotational Kinetic energy

| s | ( Loy +1,0, )
=—(L+L)o" =—(I,+1;) o o B L ]

Lo + 10, )
2(1,+1,)
10. (3) Thermal stress = YoAO.

1
If thermal stress and rise in temperature are equal, then Y oc —
o

11. (4) Using Bernoulli theorem,

19 L 2
PL+—=pvi =P, + —pv
1291 2292

In this case, v1=0, v =v

P.—P = 2
1= F2= —pVv
5 P
5
2(P, —P. 2x(3.5-3)x10
V= (1 2): ( 3) =10m/s
p 10
12.  (3) Yl BN » 40 i
Rise in temperature, AQ = ——| ——— 1
JSd\r R/
Al = \f’ lr - vl ' (ForwaterS=1landd=1)
J\r R)
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mL
(2) Heat lost in t sec = mL or heat lost per sec = T This must be the heat supplied for keeping the

substance in molten state per sec.
L = pt/m

(3) ForstateA,Co—C, =R,
i.e.  the gas behaves as an ideal gas,
For state B, C, — C, = 1.06 R(# R)
i.e.  the gas does not behave like an ideal gas.
We know that at high temperature and at low pressure, nature of gas may be ideal.

So we can say that Pa < Pgand Ta > Ts.

(1)  Given P o T3, But for adiabatic process P oc T'~* | So,

C
L=3:>y:§:>—p:§
y—1 277¢C, 2

(1) U=Kk|x[
du

=F=——"=-3k|x[ ..()
dx

. . N (/ % B
Also, for SHM, x = a sin@ ¢ and —+@ x=0

dt”
. d”x ,
=> Acceleration a = =—()"X
dt’
N d°x y)
>F=ma=m—=-mw"x
dt”
=
. : > [3kx
From equation (1) and (i1) we get @ =, |—
m
2n [ m [ m 1
=T=—=2n|—=21| I'oc—=
w V 3kx \ 3k(asinwi) Va

(3) AllareORgate... Y;=A+B
Y,=A+B+C, X=A+B+C+D

(1) The given equation can be x written as
A dnx ) A
y =—cos| 4nnt ——— |+
2 A

2
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( cos?f = 1t ctz)s 29}

A
Hence amplitude = E and frequency

-9 4Ln =2n and wave length
2t 2m
2 2
kK 4n/n 2
Work

19. (1) Power= —
Time

2
W =Pxt and P=3%

From work power theorem,
Changing in KE = Work done = Pdt

Ki-K;=[P dtzj(gtzjdt %mv2—0=i(gt2Jdt
0

32
Lo [2, 0T _[3,8],
2 2 3 2 3

0

vZi=4 orv=2m/s

20. (4) Workdone in displacing charge of 5uC from B to C is

W=35x 107(V,— V) where

,,,,,,,,,,

o 100x10™" 9
107

0.4 4

, 100x107" 9

and V. =9 x 10" x <10"V
0.5 h

SoW=5x10""x < 10" <10° |= ==
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21. (4) dV )
E, =———=—(6-8y"),
r[\
7\
E —~‘———A1—ih,u‘—-h'*h:_)
, dy
Vv
/'.‘_‘-i'?—t(n'ﬁ&'u

az

At originx=y=2=0so0,
Ex:_6,Ey=8and Ez=0

=  E=,[E;+E =10N/C

Hence force F=QE=2x10=20N

I
22. (2) The two wire have the same length, same material and stretched by same force (Mg) and =+ =n:1

r
MgL MgL 1
Y = % .o e= zg S, eoaoc —
Tree nr'yY r
2 2
e hn 1 e )
e, I n e,
5
23. (4) Ry=-Q
2
20
1= G =bA
—+1.5
2
Potential difference between X and P,
{ 5 "-,
V,=Vp=| ~ | % 3=75V

On solving (i) and (i) V,— V, =— 2.5 vol; V, > V,.
& F Q 0 F

20V, 1.54

24. (4) Knowledge Based
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25. (1)
26.  (4)
27. (2)
28. (4)

Suppose in equilibrium wire PQ lies at a distance r above the wire AB
Hence in equilibrium mg = Bi/

2x%(50)*
r

- mg—ﬁ(ajxiz —  10°x10=10"x 05

Anl\ r

= r=25mm

The net current carried by the cable wires,
inet=(20—5+10+7-12) A=20A

B= &(ﬂj ~10~" x 2x20
4\ r 5x 1072

=8x10°=80x10"°T
B=80puT

M =IA, A = TR?

1/2
R- (éj -
T

27l I

“4n\ R ) 2R
I = ZR—B ........... (ii)
Ho
from (i) and (ii)
M=IA= 2RB x A
Ho

_2RB_ A2 2BA%?
Lo nl/2 MOTEUZ

Input power (Pi) = Vpip

3 x 1000 = 200 x i, s ip=15A
- Po
The efficiency n = —
Py

9
P0=T’I xPi=EX3OOO =2700

Vs =450V
Thus Vs =450V and I, =15 A
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29. (2) P= %Voi0 COoS @

= 1000 = :I % 200 x i,, cos 60"

= i, =20A

: g 2 o
Dl === IONV2 A
\“: \/,2
30 3
(3) 20A 5A
—> 3A
15AY ¥y 8A
—> 18 A
SA  10A
I=18 A
P 20 1
3. () —=—=-— P=1Q
4 80 4
Since the two halves are in parallel
. . R
Effective resistance= — =1Q
R=4Q
32. (2) Sin i
For glass-water interface  u = s‘l <
sinr
o X sinr
For water-air interface M, =——
sin90

_sini _ sinr
=. g'll"luxl\-uu— X

sinr  sin90°

I { . |
= l——‘-X}—i sSmi= M0, =—
M, sini

R
33. (3) Forthe convex mirror,f=— =10cm

(fis +ve, vis +ve and u is — ve)

. 1 1 1
In first case, — + — = —

v u f

=sini{




34.

35.

36.

(4)

(2)

(2)

+ 11 1 1 1 3
uu f v 10 25/3 10 25
1 1

—_— = u; =-50cm

Ul 50

And the second case,
1 1 1 1 7 -2

u, 10 (50/7) 10 50 50
_ 1
25

u;=25cm

Object moves through 25 cmin 30 s.
25 25 18

= — m/s= — x — =3 km/hour
30 30 5

v
Let nth minima of 400 nm coincides with mth minima of 560 nm then
(2n — 1)400 = (2m — 1)560

2n-1 7 14 21

2m-1 5 10 15
i.e., 4th minima of 400 nm coincides with 3rd minima of 560 nm.

The location of this minima is

_ 7(1000)(400><10_6)
2x0.1
Next, 11th minima of 400 nm will coincide with 8th minima of 560 nm.

=14mm

Location of this minima is

_ 21(1000)(4OO><10_6)

) 2x0.1
Required distance = 28 mm

=42mm

E=Wo+eVy

For hydrogen atom, E =+13.6 eV
+13.6=4.2 +eVy

_ (13.6-4.2)eV _

= —e =

Potential at anode=—-9.4V

v, 9.4V

Stopping potential equals to maximum kinetic energy. Since stopping potential is varying linearly with the

frequency, max. KE for both the metals also vary linearly with frequency.

10
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37. (4)
38. (2)
39. (4)
40. (2)
41. (4)

1 1 1
Z=—R|=-—
A {22 42}

/ (1 1
or —~ = Ri— —~
¢ (4 16
| |
or f= l'R' — ]
»J “\‘
=3x 10" % 10" x
16
9 v
= x 10" Hz
16

Knowledge Based

Equivalent circuit can be redrawn as follows

.10 . AN
i=—=mA=I i i
2 2 — S ——
i1=0 "'\W’ 14k 1zuz£ /
]

Energy, E = K{%—%}
n,

(K = constant)

|

: M R et
m=2andn,=3.50 E=K ‘,«~7J‘k*—
e 136

For removing an electron i, = 1 to i, = o2
} . 36 o
Energy E, =K[l]=—E=72E
5

. Jonization energy = 7.2E

11
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42.

43.

44,

45,

46.

47.

(2)

(3)

(4)

(3)

(2)

(1)

Since there is photoemission, v > threshold frequency (vo) and the maximum velocity of the emitted

photoelectron is given by using

1
hv = hvo + Emvrzn

V= "M (. v=vmgiven)
m

e (i)

When v is increased to 4v, then maximum velocity

from (i) and (ii), v’ > 2v.

Knowledge Based

For the OR gate, the inputs are A and B.
X=A+B

This is similar to the motion of a lift. The maximum tension in the rope is given by

Tmax =M (g + a) where a = maximum acceleration

500=40(10+a)=400+40a
a=2.5m/s?

Due to — | effect of '= CICH,CICOOH will be more acidic than CH3sCOOH, so pK, value of chloro acid

decreases.

For K5[Fe(CN)g] i=4
0.1x1000 1

Molality= ——— = —
329 x 100 329

1
AT; =iKsm=4x1.86x ——
F= 329

=2.3x1072°C.
As freezing point of water is 0°C.
S Tp==23x% 1072 °C

12
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48. (2) Correct order of 1 |E
Li<B<Be<C<O<N<F<Ne

VoLl

E<C < A<B<D
49. (3) CHsCHO and CH,ICHO will give yellow CHI; on reaction with I> + NaOH.

50. (1) p1=100kPa, (ty )1 =364s
P, = 50kPa, (t12 ). =182

1
(tl/z )1 = — and
k(p1)
1
(ti2 )2 = -
k(py)

Divide first half-life by second half-life.

(ty2h _(pa )

(ti2)2  (py)"™"

Now substitute given values in above equation

364_( 50 "
182 100

n-1
2- (1)
2
n-1=-1

n=0
.. The order of the reaction is zero.

51. (1) Conceptual

O
{!_!
. _ CH
@ . @’ =~Cl Anhy. AlC-lgE @’ 2\© {Incorrect)
(A)

E»._ H, COOH
Cl— > .
(8) ©/ Pd-BaSO] U (fncorrect

CO, HCl - CHO
(©) Anhy. AICl; / CuCl~ (Correct)

ONH, H;0™ NH,
©/C A > U (Incorrect)
(D)

52. (1)

13
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53.

54.

55.

56.

57.

(4)
Br N=C

AGCN | LIAIH
—_— —_—ty
A/ 5.2 reaclion. "

2-Bromobutane (X)

(1) Percentage of chlorine
355 « mass of AgCl
143.5 mass of the compound

—Exﬁ x 100 ~71.71%

143.5° 0.099

(3) MnO; + KOH + 0; = K,MnO4 + H,0
(A)

Neutral/acidic solution

KzMnO4
Mn** :- [Ar]3d?
N=3, un=4/3(3+2) =3.87 B.M.

Nearest integer is (4)

(3) Allylic and benzylic carbocations are stabilized through resonance and show high reactivity towards Sy1

reaction.

-~

x 100

N

> KMnO4 + MnO;

H — CH,
A

N-Methylbutan-2-amine

(Y)

® R
H,C =CH~CH, <—> H,C—CH=CH,

Allylic cation

CH, CH, CH,
+
<> <> <>

Benzylic cation

(4)
N,0, ¥ 2NO,

Initial moles | 0

Moles af equilibrium | - « 2u

Total number of moles at equilibrium
=l-a +2a=1+a

CH,

+

<>

+

CH,

14
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58. (4) 2NH4C| + Mn02 + 2H2$O4 i) MnSO4+ (NH4)2SO4 + 2H20 + C|2 T

Greenish yellow solution

59. (2) The correct structure of DDT is
Cl

Cl
oo

Cl H

p, p' = Dichlorodiphenyltrichloroethane (DDT)

60. (2) The possible values of / and m for an atomic orbital 4fisn=4,/=3,m=-3,-2,-1,0,+1,+2,+3

61. (4) Chemical reactivity of elements decreases along the period therefore statement — 1 is false.
Group - 1 elements from basic nature oxides while group - 17 elements form acidic oxides therefore
statement - Il is true

62. (2) 1l
Complex is [Fe(NH3)2(CN)4]®
Xx=2
y=4
SOX+y=6
63. (2)
H H
H H
JICL,
H H

Total number of ¢ bonds =19
Total number of © bonds =5
Ratio—19:5

64. (2) General equation for combustion is given as

cXHy+(x+%]o2 —5XCO, +§H20

10
55

1mL CH, E(x+%j mL O,

15
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65.

66.

67.

68.

(1)

(3)

(1) The correct match is A —(i). B — (iii), C - (iv), D — (ii). AH=AU+An,(RT)

10mLc¢wz(x+%]x10mL

.:(X+X)10=55
4

10x + 12_y=55

Ay =A2 —AJC
Units of A\/C =S cm? mole™

Units of A =S cm? mol/2 L1/2

In DNA molecule, the sugar moiety is 3 —D-2-deoxyribose.

PCls (g ) == PCl3(g) + Cla(g); | Ang =1
AH> AU

2HI(g) == Hal(g) + l2(g); Ang =0
AH=AU=%0

N2(g) + 3H2(g)=™— 2NHs(g); Ang =-2
AH=AU-2RT

2C0(g) + Ox(g)= 2COx(g); | Ang=-1
AH=AU—RT

(2) Polar molecule : NFs, H>0, H5S, HBr, HCI

(n=0)

Non Polar molecule: BeCl,, BCls, XeFs, CCls, CO;, H,, HCI

(u=0)

So answer is 5.

16
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69. (2)
OH

Br
®
AgNO, H,0
B -

Aromatic
system
(most stable)

®

Tropylium ion is aromatic species hence, tropylium bromide reacts fastest with aqgueous AgNOs.

70. (1) Wavelength of transition is inversely proportional to the square of atomic number of the atom.

71, (3)

72. (3) According to Faraday’s law, w =1z . it
Given, the value of it is same for H, and O,.

Wh, ZH
Then, —2 = —2

WO2 ZO2

Why Ew, 0500 2

~16x0.500

W, S~ =4.00¢

73. (2) 3%alcohols react fastest with ZnCl, and conc. HCl, as they form most stable carbocation.

74. (2) The correct matchisA—II,B—1V,C—1,D—1ll
A. 16 g of CHs =1 mole of CH4 contains
10 x 6.02 x 10 electrons = 60.2 x 10%
B. 1gofH;=0.5mole of H; gas occupy 1 mole contains =22.7 L
. 1moleof O,gas=32¢g
D. 1moleofSO,=64g

17



APMA

75.

76.

77.

78.

79.

80.

81.

(2)

(4)

(1)

(1)

(2)

(4)

(2)

ONa COCH,

COOH COOH
NaOH he C { *O\ |
/l"’lr‘)‘

(A (B)

Among the given statements |, Il and IV are correct while Ill and V are incorrect.

The larger value of Kc suggest that the reaction should go almost to completion. However, practically, the
oxidation of SO, to SOs is very slow. Hence, the rate of reaction is increased by adding catalyst.

Also, the equilibrium will shift in forward direction as the pressure increases.

288K
NO,
NO

51% 47% 2%

Aniline is protonated to anilinium ion, which is meta-directing. Hence significant amount of
meta-derivative is also formed.

Trigonalbipyramidal

Statements in options (1), (2) and (4) are correct

Statement in option (3) is incorrect, because oxidation states of Cr in CrOi_ (chromate) and CrzO%_

(dichromate) are same and it is +6
X
e. Croi_ = X+4(-2)=2=>x=+6

y
Cr03” = 2y+7(-2)=—2=y=+6

Both Statement | and Statement Il are correct.

18
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82.

83.

84.

85.

86.

87.

88.

(3) The compounds having same molecular formula but different alkyl groups on either side of the functional
group are called metamers & the phenomenon is called metamerism.

(i) C4H100 =HsC— 0O — CsH7 and HsC, — O — CoHs

Metamers

(ii) HsC — O — CH3 = Metamerism is not possible.

(iii) CH; — CH, — O — CH3 = Metamerism is not possible.

(iv) C;H12 = In absence of functional group metamerism is not possible.

(4) Magnitude of torsional strain depends upon the angle of rotation about C — C bond. This angle is also

called dihedral angle or torsional angle.

(2) The correct match is A — (ii), B — (iii), C— (iv), D — (i)

A. | Pt|Fe®*|Fe*

represents Oxidation reduction
half-cell

Pt|H2|H+

represents Gas-gas ion half-cell

C. | Pt| Hg|Hgs"

represents Metal-metal ion half-
cell

D. |pb |PbSOL| soi‘ represents Metal sparingly

soluble salt half-cell

(4)

OH
OH
OH OH
Resorcinol Quinol

1 |C
(4) For afirst order reaction k =¥In{—0}

Ct

Where, Co = initial concentratin of reactant

C: = concentratin of reactant t time t.
t =100 x 60 = 6000 sec

~ 6000 | 0.02

1 2
—In[o—} =3.8x10%sec™

(1) Electronic configuration of Nd(Z = 60) is [Xe]4f*6s?

(3) O<S<F<C(l

19
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89. (1) Conceptual

90. (2)

20



