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PHYSICS

1. (1)
As, we know that for the resultant vectors R,

R? = A* +B? + 2ABcos0

On substituting, A =(x +Yy),B =(x-y)and
R=x2+y?

X*+y? =(X+y)P +(x—y)Y +2(x+y)(x —y)cosO
X2 +y? =x2+y? +2xy + X* +y* — 2xy + 2(x* — y*)cos O
~(x*+y?)=2(x* —y*)cos0

<x2+y2)}
2(x* - y?)

we get, 0=cos™ [—

2. @

F=5+5+6=4€—]—3€+2]—R:?+]—I2
F i+j-k :T+]-R

1 JE+rr(1F B

4, (1)
Area of a parallelogram = |a x b|
where, a and b are sides of parallelogram

Given, a:p:5€—4]+3|2 and b=q=3?+2]—*2

i j k
axb=5 -4 3
3 2 -1

axb=i(4-6)-j(-5-9)+k(10+12)
axb=2i+14]j+22k

Thus, area,
laxb|=(2)2 +(14)* +(22)' =/684 sq units
5 ()

A = cos oti+ sin ot

o

ot . ots
= COS— i+ Sin— |
2 2
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For AandBorthogonal AB =0

(cos ofi +sin wwt]).[cos%th sin%t]j =0

ot . .ot
COScot'COS7+SIn0)t.SIn7=O

cos[eot —ﬂj =0
2

— cos—=0
g[—£:>cot—7t t—E
2 2 = ®
6. (2

For two particles to collide, the direction of the relative velocity of one with respect to other should be
directed towards the relative position of the other particle

o E-F

1e., | F1 _FZ | — direction of relative position of 1 w.r.t. 2.
1 2
v, -V,

and 75 < ;|  direction of velocity of 2w.r.t. 1.
Vy =V |

so for collision of Aand B

7. ()

For both cases t = /2_h =constant.
g

Because vertical component of velocity will be zero for both the particles.

8. (2

R - u?sin20 _ 2u®sinBcos 0

g g
H_uzsinze

29
H_u’sin20 g _ sind
R 2g  2u’sinBcosd  4cosh
=3 ﬂ=4C_Oseor,5=4cot9

R sin6 H
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1
=2t ——(10t?
y 2( )

From (i) and (ii), y = 2x — 5x2

10. ()
u, =40m/s,F, = -5N,m = 5kg
So, a, =F"=—1m/s2 (Asv =u + at)
. v,=40-1xt=0=t=40sec.
1. @
B(t) = A(i cos kt—j sin kt)
F= %(6(0) — Ak(—i sin kt — jcoskt)

FP = A%(—coskt sinkt + sinktcoskt) = 0
. The momentum and force are perpendicular to each other at 90°,

12. (4)
Rate of flow of water
3 3
V _10em” _419x100 M
t sec sec
0°kg

Density of water p =
y P m?

Cross-sectional area of pipe A = 7(0.5x107°)?

dv. mv Vpw pv V \% 2p oy — \
= MNM—=—-=———-=—X— = — | — SV =—
Force=mMar =" ="t ~t ‘&t (tj A At

By substituting the value in the above formula we get F =0.127 N
13. (1)
On the frictionless incline plane block has acceleration a = gsin0 its vertical component as shown in

figureis a =gsin 0

g sinB.cos(90-0)

Hence relative vertical acceleration of Aw.r.t. Bis
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a,g = g[sin® 0, —sin® 0,]

= g[sin®*60° —sin®*30°]= 9.8[% - ﬂ =49m/s’

14. (3)
Acceleration due to gravity along inclined

g'=gcos(90°-6)=gsin6

. . é B 21
Time taken, 9 gsin®
h h

But sine:7:>l=—

sin®
N ¢ 2 h
ence, 2sin® sin®
S
sinf\ g

15. (1)
As body just starts to slide down at an angle 30° so

p =tano =tan30°

1
= M=
16. (3)

. P
Normal reaction R=mg—-Psin30°=mg- 3

R+P sin 30°
i v P
71..|..,P cos 30y
/ E—Lﬁ) > /
v
mg

Limiting friction between body and surface is given

by, F=uR = p[mg—%}

17. ()

1

F thd=—t,,
or smoo 2(gsing

For rough plane d = %(g sin®—pug cosoO)t,

/ 2d
t, = ,
gsin®
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= 2d
>\ gsin6—pgcosH
According to question, t, = nt,

N 2d 2d
gsino gsin® —pugsind

L., applicable here, is kinetic friction as the block moves over the inclined plane.

( cos45° =sin45° =

1=
Ne——

1
n’ = orl—p =—
1-p, e n’
1
or Hk=1_n_2
18. (2

According to question,

mg(sin¢ + pcos ¢) = 2mg(sind — ncos )
= tan¢=3pn

As, p=tan®

Som tan¢=3tano

19. (4)
¥ mdd?* P
2ug  2ugm®  2um*g

20. (2

Person will feel his weight less when the lift goes down with some acceleration.
21. (1)

All blocks are moving with constant velocity so net force on all blocks are zero.
22. (3)

Due to Newton's third law
23. (1)

For equilibrium of system, F, = ,/F? +F2

[As6 =90°]

. Net force F2 4 F2
In the absence of force F,, Acceleration = :1/ 2 +Fh R
1 Mass m m

24. (1)
w

A-B

q

Was =Us —U, =a(V5 - V,) Vo —Vu =
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25. (4)
Net electric flux from a closed surface in uniform electric field is always zero.
26. (1)

Three capacitors are in series their resultant capacity is given by
1 1 1 1

—= + +
C, [eKA g KLA g KA
d1 dZ d3

1_1_.d 4 d,

or ES_C

1 1 1(d, d, d,
= = | 4y 2,73
C. C., gAlK, K, K,
_ gA
To(d,dy s
K, K, K,
27. (4)

Capacitors C, and C, are in series with C in paralle with them.
Kigg(A12) KA o _Kao(AI2) KyeA

Now, “1=—4/2) d 2 (@2 d

K380A Ce uivalent — C3 + C1CZ
and 03:7 ¢ C,+C,

(K1£UA](K2£UA]
KegoA | d d aOA[K3+ KK, ]

2d K1£0A+K2£0A S d 2 K +K,
d d
So, none option is correct.
28. (2
The given combination is a balanced Wheatstone bridge in parallel with 10 C.
| 16C | 16C
1 1
| 14C | 14C
1 1
| |
|1
S 10C )\
29. (2
The circuit can be redrawn as
| | | |
A 1 1 B
4uF 6uF
| |
||
3uF
| 1
I I
10V
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30.

31.

32.
33.

34.

35.

36.

Here 4uF and 6yF are in series. So, charge is same on both.
Now equivalent capacity between Aand B
6x4
Cas 672 2.4uF
So, charge on 4 OlF capacitor
Q=C,zx10
=24 x10
=24 uc
(4)

Equivalent capacitance between Aand B

/Q
A !c!; y B
5

C.s =C, +%+C1 =§C1

As charge g = CV
So, 1.5].LC=§C1 x 6

C, =E x107°
15
=0.1x10°F =0.1uF
4)

1 : :
Area = EQV = energy stored in the capacitor.

3)
@

1 2 _ 2 _ @ 2
U=Z(2C)v* =cv 7[ o ](V)

()

If ring is complete, net field at centre is zero. If small portion is cut, field opposite to this is not cancelled
out.

(4)

qQ =- qp

From Gauss law we can prove that net electric field outside Q is zero.

)
0= 2nR*(1-cos45°) q

4R? €

Flentorso
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37. (3)

g A
d

Capacity of each capacitoris C =

So, magnitude of charge on each capacitor = magnitude of charge on each plate = OTV

g,A
As plate 1 is connected with +ve terminal of battery, so charge on = +OT-V
. i . . 280AV
Plante 4 comes twice and it is connected with -ve terminal of battery. So charge on plate 4 = — d
38. (3)
Given circuit can be redrawn as
i
o—| |—0— SuF C
A SuF B I 1
104F N
Step (1)
I p
A sy B 4spF J__
[ 2000V i
Step (2)

Potential defference between Aand B

e, V, -V, :[%}2000
+

V, -V, =1500V
2000 - V, =1500V
V, =500 V
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39.

40.

41.

42,

43.
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)]
E
Here, u=0,a=—
m
s=landv ="
vZ=u?+ 2as

V2:0+2q_EI = V= f@
m m

4)

Electric field and electric potential at a general point at a distance r from the centre of the dipole is

E, = 1 % (3cos® 0 +1)
4re, r
1 pcosH
d Vo=
an  4ng, r?

M

Flux is due to charges enclosed per g,
Total flux = (—14 x 78.85 - 56) nC/ g,
4

e,

=8.85x10°Cx

=8.85x10°x9x10° x4r
=1000.4 Nm? / C i.e.,1000 Nm?*C™’
)

Initial energy, U, =%C0V2
1 VY
Final energy, U ZE(KCO)(R)

171
or Uf = R [E C0V2 j
_ 1 1
Changein energy = U -U = ECovz R —1
@)

Total charge
Total capacitance

Common potential, V =

y_CVi+CV, 040V,  CV,

C,+C,  KC+C C(+K)
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4. (1)
Electric field a point is equal to the negative gradient of the electrostatic potential at that point.
. . . e : . , —-dVv
Potential gradient relates with electric field according to the following relation E = d_
r

Ez_ﬂ{_ﬂf_ﬁf_ﬁq

=[i(2xy + 2%) + jx? + k3xz?]
45. (3)

V-1 3

4re, r

Here, V=2V, +2V
1 129 29
V= —-
4rne,| L L5

vo_2a (-1
4ne L J5
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CHEMISTRY
46. (3)
H, H; H,
Hb—(ll—C.)H2<—>Hb—C=CH2<—>H; (|)=CH2
b b h
HY E
5 5 |
H, = C_ H, =H,-C=CH,
H H?
R.H
47. (4)
Carbanionin () is more stable than (Il)
48. (4)
49. (1)
50. (4)
Ingold effect is also called inductive effect and it arises due to difference in electronegativity and hybridisation
5. (1)
52. (4)
1. is m — 7 conjugation
2. is ™ —1.p congugation
3. is T — vacant p-orbital conjugation so |.e. why show resonance
53. (4
54. (4)
[.p. and vacant p-orbital conjugation provide more stability
55. (1)
56. (2)
Neutral C.S. are more stable
57. (3)
o @
CH, -CH,
contain ¢, —H so i.e. why show hyperjugation
58. (1)
59. (1)
60. (2

Flentorsoni
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61. (1)

1 litre of gas = 1.16 gas

22.7 litre of gas = (1.16 x 22.7) gm
62. (2)
63. (4)

CuSO, -5H,0=249.5¢g, Cu:0=1:9

Cu=3.782¢g= 3.782 0.06 mol
63.5

0=0.54 mol=8.576 g
64. (2)

23
2.0x10* atoms =% =% mol atoms
UX

1 1
890, :ZmOI o, =3 mol O atoms

3 1
3.0gBe=—molBe =—
g 9 3 mol Be

65. (1)
66. (3)
1Lair=021L0,

22.4L O, under STP =1 mol

0.21L O, under STP _oA
22.4
=0.0094 mol
67. (3)
68. (4)
69. (4)

A =400 nm=400x10"° m

3x10® ms™
400x10° m

1

~7.5x10" s~ (Hz) Thus, true (b) v=-
A 400x10°

=2.5%x10° m™ Thus, true

c
(a) V:X:
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© r=—-
mo

_h_6.626x10%Js

= 200.10° =1.66x10% kgms™' Thus, true
X m

70. (3)

The number of waves made by a Bohr electron in an orbit is equal to its principal
quantum number (or number of orbit).

7. (2
Energy in ground state = 13.6 eV
energy absorbed = 1.5 x13.6 eV =20.4 eV
Energy in higher level = 34.0 -13.6 = 20.4 eV
-.energy emitted = 34.0-13.6 = 20.4 eV
.. KE to the emmited electron = 20.4 eV

72. (2

v (wave number) =R,z {

_‘:N| R
=]
NN -

_ - 1 1
v, (He",Z=2)=R (2){———}
1 H n12 ng
v, Be*,Z=4)=R (4){1—1}
2 ’ H n12 ng
v, _
—==4 V, =4V, = 4x
V1 2 1

73. (3)

Valence electronin P=15isin 3p
1s* 2s? 2p° 3s? 3p; 3p, 3p.

Thenn=3,1=1,m =-10r0or +1,m3=+%

74. (1)

2
E, = —13.6[Z—jeV
n

n 2

E.(H)=-13.6 eVin ground state n = 1, for H - atom, Z = 1

1
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. —13.6x(4)

E2(|393 )= T in first excited state,
n=2forBe* Z=4
. E,=E2=1:4

75. (1)

-R,Z° {

1
ni

|

For Lyman seriesn, = 1, A is shortestif n, =

>

1
R, =3 for H-atom (Z=1)
For Balmer series, n, = 2, A is longestif n,=3

(1 (2)? 11 ‘ Y _ 9x
. X 22 32 fole>k tkrk gS fd dksgyh lesr fdlh r He* ion (Z =2) A, =?
76 (2 77. 4 78. (3) 79. (2) 80. (1)

81. (4 82. (2 83 (3

8. (1)
The screening effect follows the orders > p > d > f.
85. (3)
86. (3)
ns?p’ is the electronic configuration of Ill A period. Al,O, is amphoteric oxide.
87. (2
88. (3)

While moving down in a group, effective nuclear attraction decreases due to addition of new orbitals. As
a result ionisation potential decreases. Hence, the correct order Li > K> Cs.

89. (1)
Species Na* Mg AP si*
Protons 1 12 13 14
Electrons 10 10 10 10

Size of isoelectronic cations decreases with increase in magnitude of nuclear charge
: : : + 2+ 3+ 4+
Order of decreasing size is ,Na" >, Mg~ > AI"" > Si
90. (3)

(n—1)s2p8(n—1)d""° ns®2 represents the correct electronic configuration of transition elements among the
given choices.
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