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™
Area of a parallelogram = |a x b|
where, a and b are sides of parallelogram

Given,a=p=5?—4]+3lz 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]+22k

Thus, area, |axb|=+/(2)* +(14)* +(22)' = /684

sqg units

()
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

el
tnl]

2

ie.,

| — direction of relative position of 1 w.r.t. 2.

=i
N

V,—V
*—" - direction of velocity of 2 w.r.t. 1.

and |5, 75, ]

so for collision of Aand B

h-h _ V-V
v,

| F1 - Fz | | Vo —
()

2h
For both cases t-= 9 constant.

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

(2
u?sin20  2u®sinfcosO u?sin20

R= = = H=

g g 2g
E:uzs;in%X g _sin®
R 29 2u”sin0cos®  4cos0

H 4cos6 R

—= or, —=4cot0
=~ R sin0 H

@

V=i+2] => x=t 3y:2t—%(10t2)
From (i) and (ii), y = 2x — 5x2

™M

On the frictionless incline plane block has acceleration a = gsin0 its vertical component as shown in

figureis a=gsin’0
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Hence relative vertical acceleration of Aw.r.t.Bis
8, = g[sin® 0, —sin’0,]

= g[sin®60° —sin® 30°]= 9.8[% - %} =4.9m/s?

7. (3)
Acceleration due to gravity along inclined

g'=gcos(90°-0)=gsin6

, (o[ [ 2
Time taken, 1= g \gsino

But sine:?:ﬂ:L

sin®
2 h
t= QL
hence, t=4/5 50 sino
__1 |2
T sinB\ g

8. (3)
. e P
Normal reaction R =mg—-Psin30°=mg -

R + P sin 30°

R+P sin 30°
A

—"
% P cos 30%
E [‘}) g /
v
mg

Limiting friction between body and surface is given

by, F=puR = p[mg—gj

9. (2)
For smooth d = 1, t,,
2(gsin6
For rough plane d = %(gsine —pg cosot,
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2d
gsin®

t_ 2d
> \/gsin6-pugcoso

According to question, t, = nt

n 2d 2d
gsin6 gsin®—pgsino

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

t =

1

1

n=
1_P-k
(--cos45°75in4507ij
’ NA
1
n? :1_“k orl—p, =

1
or p=1--
10. (2)
According to question,
mg(sind + pcos ¢) = 2mg(sin ¢ — ucos o)

= tan¢=3p

As, p=tan®

Som tan¢=3tano
1. @)

v md® P
T 2ug  2pgm? 2um?g

12. (1)

All blocks are moving with constant velocity so net force on all blocks are zero.
13. (1)

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

[As6 =90°]

Net f I =
In the absence of force F., Acceleration = & Toree =4/F2 +Fy =5.
! Mass m m
14. (1)
W,

WA»B :UB _UA ZQ(VB —VA) = Vs =V :f
15. (4)

Net electric flux from a closed surface in uniform electric field is always zero.
16. (1)

Three capacitors are in series their resultant capacity is given by
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1 1 1 1
—= + +
C, [eKA g K,A g KA
) )
1 1 d, d, d,
or -~ ~ + +
C, C, KA gKA gKA

A1 _1(d 4 &
C., C, gAlK, K, K,
_ g,A

Co(d, 4 dy
K, K, K,
17. (4)

Capacitors C, and C, are in series with C; in paralle with them.
CKgp(A12) KA L Kueg(A12) KyeA

' (d/2) d 277 (d/2) d

K,g,A
2d

Now, C

and C,=

CC,
C,+C,

KigoA ) Kog,A
_KsgA d d

2d KeoA | KoeoA
d d

_gA &+ KK,
d {2 K+K,
So, none option is correct.

18. (2)
The circuit can be redrawn as

C,+

equivalent —

Here 4uF and 6uF are in series. So, charge is same on both.
Now equivalent capacity between Aand B

_ 6x4
B 614

So, charge on 4 0jF capacitor
Q=C,zx10

=2.4x10

=24 uc

=2.4yF
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19. (4)
Area= %QV =energy stored in the capacitor.
20. (2)
1 2 _ 2 _ gA 2
U= (20 =cv {TJ(V)
21. (2)

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

cancelled out.

22. (3)
Given circuit can be redrawn as shown

£2
N

+

| 1=
1t
\4

>

Capacity of each capacitor is ¢ = %

al

, , A
So, magnitude of charge on each capacitor = magnitude of charge on each plate = EOTV

€
As plate 1 is connected with +ve terminal of battery, so charge on = +OT'V

Plante 4 comes twice and it is connected with -ve terminal of battery. So charge on plate

4o 2g,AV
d
23. (3)
Given circuit can be redrawn as
|1
11
S5uF
ol ¢
i — =
10 uF B
Step (1)
A )—A|C
5uF 15pF |
} 2000V ?
Step (2)

Potential defference between A and B
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e, V,-V, {%szooo
+

V, -V, =1500V
2000 -V, =1500V
V; =500 V
24. (1)
qE

Here, u=0,a=—
m

s=landv=? = v2=u?+ 2as

V2:0+2q_EI — V= @
m m

25. (4)
Electric field and electric potential at a general point at a distance r from the centre of the
dipole is
1 p 1 pcos6

Eg = 47-580 r—3 (3C082 9+1) and Vg :?80 r2

26. (1)

Flux is due to charges enclosed per ¢,
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™’

27. (3)
Initial energy, U, :%COV2
1 VY
Final energy, U; ZE(KCO)(R)

1(1
or Uf =R£5C0V2j

1 1
Change in energy =U; —U, =§C°V2 [R—q
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28. (3)

Total charge
Total capacitance

Common potential, V =

_GVi+GV, 0+CV, CV

V= = =
C,+C, KC+C C(1+K)
V Y/ V, -V
V=—2F Yo _ _Yo
(1+K) = K v 1=K
29. (1)
Electric field a point is equal to the negative gradient of the electrostatic potential at that point.

Potential gradient relates with electric field according to the following relation E = _c(:—:/

E=—= i—-—j—-——Kk
or

oV | V- Vs Ve
oX oy oX

=[i(2xy + Z%) + jx? + k3xz?]
30. (3)
19

4re, r

Here, V=2V, +2V

1 129 29
V= =
4ne, | L L5

vo_2a (-1
4rne L J5
31. (2)
The system is in equilibrium means the force experienced by each charge is zero. It is clear

that charge placed at centre would be in equilibrium for any value of q, so we are considering
the equilibrium of charge placed at any corner.

32. (2)

E_fa__mg _ oV _ »p
" F, (m-m)g (p-o)V (p-o)
33. (3)

For stable, equilibrium, the angle g should be 0°
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34. (3)

Here, o+ 60=90°

/7/
0
u

tana :1tan9
2

or tanf=2tana
or tan6=2tan(90°-0)
or tan’0=2
or  tan@=+/2
0 =tan”’ (\/5)
35. (1)

Resistance, R = pl
A

m
and Resistivity p= me?

et
. ml
ne’tA
36. (1)
[ [
R =p1K13 R, szi
In series, Req =R, +R,
(+l)_ bl

peq A p‘l A p2 A
_ A(pi, +p,l,) _ Py + Pl,

P =7AC +1) L+,
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37.

38.

39.
40.
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(2)
The circuit can be redrawn as follows
2Q 2V
——
2Q
A B
2Q
2Q
. 2 2
Resistance across AB = Ry,=—"—=-0Q
1+1+1 3

Total resistance of circuit

R, =2+g=§Q
3 3

Current through ammeter

i-_2 8.3,
(8/3) 8 4
(3)
15A
R 3A
A > B
8A4 Y
D < C
5A \

Applying Kirchhoff’s first law at junction A, B, C, D
atA, ing=23A

atB, igp =23 +3=26A

atD, icp= 8A—-5A=3A

atC, icp +i=ig,

or 3+i=26
i=23A
(4)

(3)

When bulbs are in series

P:3LR (1)

When bulbs are connected in parallel

, V2 3V? =3x3P
"(R/3) R =9pP

[From Eq. (ii)]
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41. (3)
R, > Ry00- In series potential difference distributes in direction ratio of resistance.
42. (3)
There are n rows each containing m cells
Totalcells=mxn=24 ... (i)

For maximum current in the circuit, external resisrtance should be equal to net internal
resistance should be equal to net internal resistance.

R= = 3-T(05)
n

m = 6n
From Egs. (i) and (i), we get

m=12,n=2

43. (3)
__E o __E
"r+R, 7 ? r+R,

From these two equations, we get =R ~iR:
i, —i,

44. (3)
Galvanometer currentis given by

i‘"‘:i[sfcs]

. i G
Shunt resistance, s-= '

i—ig)

s=_10x99 _ 4
(100-10)

45. (4)
(2x107°)(50) =10 xi

i=10x10°A =10 mA
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CHEMISTRY

46. (3)

H, H; H,
Hb—(ll— CH, <>H, - C =CH,<>H; (|)=CH2

b b .

Iéi.b ------ é)L‘"S.H2 = Hb—(|)=CH2
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 T — m conjugation

2. is ™ —1.p congugation

3. is m — 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)

contain ¢, —H so i.e. why show hyperjugation

Flentorso

Get
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58. (1) 59. (1) 60. (2)
61. (3)

3
K.E of n moles of N, gas = EHRT

14 1
Here n =— =—moles
28 2
R=8.31 J/ mol/ K
T=127°C =400K

KE =31 8.314x400 J
2°2

=2493.0 J=2.493 kJ~ 2.5 kJ
62. (4)

According to Boyle's law at constant temperature,

V o % or PV = cosntant

63. (4)

According to Graham's law of diffusion,

\F
roc,|—
M

where r is rate of diffusion of gas and M is its molecular weight

Sofi_ My _r1[8T 9
r, M, r,V100 10
= r:r,=9:10

64. (1)

Rate of diffusion depend upon molecular weight

S My i M, =M,
r, M,

Hence, compounds are N,0O and CO, as both have same molar mass.
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65. (2)

Vandar Waal's equation is applicable for real (non-ideal) gases.

66. (2)
Because H, & Cl, gases may react with each other to produce HCI gas hence Dalton's law is not
applicable.
67. (2)
r, M,
Under identical conditions, =~ =4[
r, M,

t
As rate of diffusion is also inversely proportional to time, we will have, t—2 = WZ
1 1

(1) Thus, for He, t, = \/g(Ss) =+/2s #10s;

(2) ForO,t,= 3—22(53)=203

(3) For CO, t, = /%(53);&253;

(4) For CO,, t, = /%(53) # 55s;

68. (1)
In van der Waal's equation 'b' is for volume correction
69. (4)
AH=AE +PAV
For isochoric process, AV =0
AH=AE
70. (4)

As AH=AE + An RT
if n, <n; An,=n -n, =-ve

Hence, AH < AE
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1. (2
An,=2-4=-2, AH=AE -2RT.
72. (2
For an isothermal process AE =0
73. (2
W =-—pAV =-3(6-4)=-6L, atm
=-6x101.32=-608 J
74. (2)
A(9)+2B(g)—>2C(g) +3D(g)
An=5-3=2
AH=AE+nRT or AE=AH-nRT
=19-2x2x10°-300=17.8 kcal
75. (2)

M.W. of ehane (C,H,)=30 gm.
M.W. of acetylene (C,H,)=26 gm.

341
heat evolved per gm of ethene = 30 11.36 cal/gm.

Heat evolved per gm of acetylene =% =11.92 cal/gm
So, acetylene is better fuel.

7 (4 T77. 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.
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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
- 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.

BOTANY
9. () 92 @4 9. (1) 9. (1) 9. (1) 9%. (3
97. (3) 9. (4 9. (2 100. (3) 101. (3  102. (4
103. (3) 104. (20 105 (2) 106.  (2) 107. (2  108. (2)
109. (2) 10. @ 1M. Q) 12. () 13. @) 14 @)
15. (2) 6. @) M7. @ 18.  (4) 19. (1)  120. (3
121. (1) 122. (2  123. (3 124.  (3) 125. (@4  126. (3
127. (1) 128. @)  129. (1) 130. (1) 131.  (3)  132. (3
133. (3) 134.  (3) 135 (4)

ZOOLOGY
136. (2) 137.  @4)  138. (4) 139. (1) 140. (3) 141. (1)
142. (3) 143.  (2) 144. (@) 145.  (4) 146. (3)  147. ()
148. (3) 149. (20  150. (2) 151.  (3) 152. (4  153. (2)
154. (2) 155. (3)  156. (4) 157.  (3) 158. (2)  159. (2)
160. (3) 161. (2  162. (2) 163. (1) 164. (4  165. (3)
166. (3) 167. (3)  168. (4) 169. (4) 170. (1)  171. (@)
172. (2) 173. (1) 174 (2 175.  (3) 176. @)  177. ()
178. (2) 179.  (3)  180. (2)
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