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PHYSICS

We know that, R= %

(a) When the battery is connected across 1 emx 1/2 em
faces, then

[=10cm; A=1 ><1/2cm2,R] :“XIO

x1/2

=20pQ

%cm

icm
[e————10cm ——— 3!

(b) When the battery is connected across 10 em x 1 cm

faces, then !=lcm;A:10><lcm2,1i",=pxw2 P g
2 © 10x1 20

(¢) When the battery is connected across 10cm x 1 cm

faces, then /=1 cm;
A=10x1Rcem? R, =1

_P
(10x1/2) 5

Here, points B and D are common. So, 2 Rin arm DC
and 2 Rin arm CB are in parallel between C and B.
2Rx2R

2R+2R

The modified and simpler circuit will be as shown in
figure. The effective resistance between A and B is

Their effective resistance =

A R C

30

B
_Rx(R+R) 2

"R+ (R+R) 3

3. When one cell is wrongly connected in series, the emf
of cells decreases by 2 ¢, but internal resistances of
cells remains the same for all the cells.

(n—2)¢ "
nr
Potential difference across each cell is
_(n-2)¢ = 2e
nr n
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j=_ SE
R+n+r

Total potential difference =2E - in, =0

2E =in
OF = 3Exn
R+n+rn
2R+2n +2r,=3n
I;
R=1-r
9 2
5. . Let currents in branches are i,, i; and ;.

Then, from loops 1 and 2, we have

70-60-iyx3—-1i; x2=0 ...(d)
80—-i3 x4-60-i;%x3=0 ... (1)
and lg=1; + I ...(iii)
On solving Eqgs. (1), (ii) and (ii1), we get
i; =0.385 mA
iy=3.08 mA
iy =2.69 mA
and Vy=-60-3.08x3
ie. V.-V, =-692V
Point cis at higher potential.
6. Resistance of a bulb of power P and with a voltage
source V is given by
RV
P
Resistance of the given two bulbs are
- vi_e20? R, - VZ_(220)°
P, 25 P, 100

Since, bulbs are connected in series. This means same
amount of current flows through them.
.. Current in circuit is
\%4 220 1
= 2 = A
R,a @220 (@20 11

+
25 100

Power drawn by bulbs are respectively,

2
P =i’R, =(l) xM=16W
11 25
2
andp2=i2R2=(L) x 220220 _
11 100
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7. As, we know Cu is a conductor, so when there is increase in temperature, resistance will
increase linearly. Then, Si is semiconductor, so with increase in temperature, resistance
will decrease linearly.

8. Given, /'=1+100%1=21/

Initial volume = Final volume

ie. il =nmrtl’
2
or ;r"2=]’-—l=r2xi
l’ 21
2
or 2=l
2
1 21 pl
R=p—= ~ R=%2
pA' p1r|:1"’2 ( AJ
=p'421=4R
nr
Thus, AR=R -R=4R- R=3R
%AR=%X100%=300%
9. Given, i=10A, A=5mm?*=5x%x10"°m?
and vy =2x107% m/s

We know that, i = neAu;,
10=nx16x10" x5x10%x2x107"
= n =0625 x 10*® =625 x 10*°
10. Let potential at P, be 0 V and potential at P, be V,.
Now, apply KCL at P,,

2i=0
Py
2Q 1Q
10Q
5V -2V
5V 2V
T i)
P4
V0—5+ Vo‘0+ Vo—(—2)=0
2 10 1
5
or Vo=—
716
So, current through 10 Q resistor is Y_((; (=0.03 A) from

P,to P,

. __RR,
11. - Inparallel, .R.m —m
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12 When capacitor is fully charged, circuit is reduced to
as shown below
Y _-Series
' . R=2+2=4Q

i3 4
_ B
i .
|1 !
| I
10V
e, Parallel
4@~ p_4x2_A4Q
A—F—AN—% 4+2 3
—AM— ALY
AN 2 Q S E 2% 4
HE B
10V
So, total resistance, R = 4 +2= 10 Q
3 3
Current in circuit, i v __10 _
R, 10/3

Hence, potential difference across capacitor
= potential difference across AEB

=2il3+2><i=2><g+2x3=8v

13. According to Biot Savart’s law, the magnetic field B at a
point distance r from a charge ¢ moving with a velocity v

is given by
B=Mo g 3>< r)
4n r
or B= Ko qv512n9
4Tt r

The direction of B is along (v X r), i.e. perpendicular to
the plane containing vand r. B at a point obeys inverse
square law and not inverse cube law.

14 Magnetic field induction at O due to current through
. TN ]
ACBis B, =—""—
is By 4mr

It is acting perpendicular to the paper downwards.
Magnetic field induction at O due to current through
ABDis
B Mo i@2n —0)

2" 4n r
It is acting perpendicular to paper upwards.

. Total magnetic field at O due to current loop is

i i
B=B,- B, =;‘—;;(2u-e)—;*—;;e

Mo ®
Tomr (r —6)
15. Magnetic field at centre of the circular loop,
B= poNi
2R

Magnetic field due to an arc of a circle at the centre,
B= (i]u_oi - [N_o)(i]a
2n)2R \4n)\R
Here,6=30°andi =3 A,R=0.6 m
5-(32) (5% (5)
4n/\0.6/\6
_ 107 x3x~x
0.6x6

=26x1077T
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16. From the given figure as shown below

QL
2 cr‘!/‘ 2cm
P S

i=10A
The magnetic field at point O due to wires PQ and RS
will be zero.
Magnetic field due to arc @R at point O will be

55 (5)

Here, 6=45° =% rad,i =10 A

anda=83ecm=3x10"%m

T Uy %10
= =
B 21 x4 [2><3><10‘2]

 Pgx5  Bxpgy x107
2x12x107* 24

Direction of field B, will be coming out of the plane of
figure.

Similarly, field at point O due to arc SP will be
-2 L) [ mox10 |
g 2% (2 +3)x10°2

2n
_Hy x10°
8
Direction of B, is going into the plane of the figure.

.. The resultant field at O is

1 X
BzBl—B2=— 5 HO_Q_ “0 -
2112 x10 4x10
4m <1077 _
= T =1x107° T
12 x10
17. Field at the centre of the loop is given by
pboi
2R
where, R is radius given, R=2ncm =27 x102m
Y
2n

_Ho L2}

x

T2 21 x1072
i, =3A

_Ho 3x10?

A =3x10° T
2 2n

[T iy .
=02 j,=4A
Y72 2mx10%?
B, =4x10° T
B,y =y B2+ B2 = (3% + 4% x1071°

B, =5%x10"T

n
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18. As we know that, if a charge particle moves in a uniform
magnetic field, then its path is always circular.
Considering the charge positive,the direction of
magnetic force acting on it, has been shown by dotted

line.
/\ ® Bo
/(— d——
Screen

As, charge particle should not hit the screen this
means radius of circular path must be less than screen

distance d.
i.e. R<d
R mo_ ( R= ﬂ]
qBo qBo
or v< @
m

Maximum value of v= M

m

19. During the circular motion of accelerated electron in the
presence of magnetic field, its radius is given by

e mu _ 2meV
Be eB

where, vis velocity and Vis voltage.

After substituting the given values, we get
2x9.1x107% x 1.6 x 107 ° x 500
- 1.6x107 ¥ x 100 x 10~°

1/2
_1o[2X91x500 0]
|7 16

’

r=75x10"*m

20. Radius of path of charged particle ¢ in a uniform
magnetic field B of mass m moving with velocity vis
L_mv_m@qVIm)
Bq Bq
= roc ﬁ
Va
So, required ratio is
_JEF\E 2_2_1
T my, qp 4 1 2 A8
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21. As,E=lmv2 or v=wﬂg
2 m

_mv_m

and r=—=—_./2E/m
Bq Bqg
or r=“2Emorroc\/E
Bq

Now, m, <m,, sor, <r,.
Therefore, trajectory of proton is less curved.

22. The force on a point charge @ in a magnetic field is
F=Q(vxB)
Its direction is perpendicular to direction of motion of
charge, so work done,
W =F-s=Fscos90°=0
2
23. From Bqguv = ﬂ, we have
r
LU v2mK
Bqg Bqg

where, K is the kinetic energy.

As, kinetic energies of particles are same.

Jm

Joe ——
q
/me ‘/mp ‘/4mp
= T, T, Ty = : :
e e Ze
Clearly, r, =1, and r, is least (- m, <m,)
So, Ty =Ty >T,

24.  Pitch of helical path shown below is given by

2ntm

Pitch=T vcosB= -vcos0

Bq

2x814x167x107%" x4 x10° x cos 60°
(0.3)(1.69x 10719)
=004m=4cm

= Pitch =
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25. Here,
E=2i+ 33, B=43+6fg where
¢ =charge on a particle.
Initial position, r, = (0,0)
Final position, r, =(1,1)

Net force experienced by charge particle inside
electromagnetic field is

F,.. = gE + q(vxB)=q@i + 3j) [here, vx B=0]
=(2qi+3q}))
dW =F,,, -dr
n
= [dW =] @qi+3q)) (dxi+dyj)
q
[here dr = dxi + dy |

= W:qu dx + qu dy
0 0

or W=2qg+3q or W=5¢q

Hot® _ Mol 3m 3ot

26. Magnetic field at the centre, B =
dnta 4na 2 8a

27.  Here,2r=011nm=0.1x 10m=10""m;

e eq

I =— =— where, ® = angular speed.
T 2=n
Now, B= Ly 2mnt _Hp neo
i r T r
or w=B am.
Ho ne

L (10719 /2
1077 1.6x107%
= 4.4x10"%rad /s

=14x

28.  Maximum value of force, F, .. = evB

= (1.6x 107)x (0.9%x 3x 10%) x (10%)
=4.32x 10°N

29. As,eE=evB = v=

oy | &

Here, E=1Vem '=100Vm! B=2T

v:@:50 ms!
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2. .22
30 As, E = Beg°r _ \V2mE
2m Bq
So, ro+E /B
L_ |26 B _ |2
n E 3B \9
2 2
Vo = —_ = —_
- 9 9
31. For small element of wire,
T T cos do
T sinde
ao
R
T sin d®
T
T cos d6

2T sind® =2R d6 iB

27d6 =2RiBd6
T =iRB

32.  Applying Fleming’s rule, we find that upward force F of
magnitude [/B acts. For mid-air suspension, this must
be balanced by the force due to gravity.

mg=1IlB
= B=n.1_g
)
Given, m=200g=02kg, g=9.8m/s’
I=2A,/=15m
we have, B =M= 0.656T
2x 1.5

33. Since election is moving parallel to the magnetic field,
hence magnetic force on it. F,, =0
L E
_eO—w
—
F=eE

So, the only force which is acting on electron in the direction, is electric force which
reduces its speed.

VERSION - 01 NEET LONG TERM (GRAND NEET EXAM) Page 9 of 14



34.  Given, proton is moving from south to north and
magnetic field is directed from west to east.

As v L B. force on the charged particle,
F = Bqu

If m = mass and a = acceleration of the particle, then

F =ma
So. ma = Bqv
or p="4 ...(1)
qu
If K =kinetic energy of the particle,
then K =%nw2
o
- v= \/ﬁ ...(i)
m
From Egs. (1) and (11), we get
ma m*”?. q -
= = ...(111)
2K g x~2K
q.|
\'m
Here, m=16x10"%" kg,
a=10" ms2
g=16x10""C,
K =1MeV
=1x10%x16 x107'%)
=16x107""J
Substituting these given values in Eq. (i11), we get
~ (16 % 10—27)34’2 X 1012
16 107" x 2 x16x1071%)V?
3
afe =27 X —
a8’ x10 T 2 x10"
(1'6)3\)'2 % 2].-"2 X 10—19 % 10-13"‘2
1 -3
= 7 x 10
=0.71 mT
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35. KE.- ;; = p=v2mK.E.
m
p < vm
Here, my <mgpg
S0, pao <Pg
36. v=cecu
V2gh = ey/2ghy
oo JH - BT
h, 100 10
1
37 w = [(3x* +2x -10)dx
0
= [xa +x? —10)(]1 - -8J
0
38. WTotal ancﬂon Wgra vity
—250 = W,-50(4)
W, =-50J
L _ M
39. Mass of 3 part will be 3
L L
Centre of mass of 3 part is 5 below the table
So total displacement of C.M. to bring it on the table
WM (L) vt
3 6. 18
2
p!
4. 144K )
2m
Pl=12P
1
P -P 100 = 1.2P -P — 20%
VERSION - 01
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41.

Total work done = Area under F — x curve

= AK.E.

(4)(10)+ 2 (4)10+ 40 = AK

1 2
- 0.1

v =40 m/s

42. p=F .V
= (2i + 5] — 10k) . (5i + 2j — k)
=10+10+10=30w

2
43. T+mg = % (at the highest point)

| 1(\/2)
TR

+10

vZ=4 = v =2mls

Using mechanical energy conservation

S = 2(1)(22)+1(10)(2)

u? = 64 = u=8mls
44, 1_mM, :
Ak =— -
2(m1+M2)(u1 u2)
. mMx?
~2(m+M)
VERSION - 01
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45. At the centre
B, - fol
2R
At the axis
1R?
B, - Ho
2(R2 + x2)*2
].loiRz
2(R2 + 8R2)*?
_ 1 K
> 27 2R
B _ 2
B, 1
CHEMSTRY
46. 2.67 x 10%
47. 1 gof C;Hs (Q)
48. 1.5x10%
49. Same
50. XpY
51. 24
52. 0.94¢
53. Basic, N/20
54.  4Na, 2Na
55. 1.66 M
56. 9 x 103 moles
57. 1m
58. 0.005M
59. A-(P,Q.S); B-(P,R,S); C-(P,R,S); D-(P,S)
60. A-(S); B-(Q); C-(P); D-(R)
61.  A-(Q); B-(R); C-(P); D~(T); E-(S)
62. O;isa limiting reagent
63.  Formula mass of the compound is 176
64. 18 moles of water
65. CH;COOH
66. CH;CH,CCI,COOH
CH,
67.
OCH,
VERSION - 01
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68.
69. CH,=CH-CI
70. d<b<c<a
7. IV>I1>1ll>
72. HCOOH
73.  HU>1>1
74, {/ \5
S
CH ~H
75. 3/(: = C \
H H
76.  (a)>(b)>(c)
77. @_OH
78. QCHZNHZ
79. H>1>1Vv>1l
80. B>C>A>D
81. Il only
82. I, lland I
83. di>i>iv>iii
84.
85. II>1l>1
86.
87.
88.  Electrophilic addition reaction
89. Distillation
90. Distillation under reduced pressure
VERSION - 01

ogN—@—cogH

Arylamines are generally less basic than alkylamines because the nitrogen lone-pair
electrons are delocalized by interaction with the aromatic ring p electron system.

CH;-CH, <CH;-CH-CH3< (CH3)2C —CH,-CH;3< (CH3)3C

If both Assertion’ & Reason are true and the reason is the correct explanation of the assertion
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