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Electric Current, Drift of Electrons,
Ohm's Law, Resistance and Resistivity

At room temperature (27°C), the resistance of a heating
element is 50Q. The temperature coefficient of the material
is 2.4 x 1074 °C1. The temperature of the element, when
its resistance is 62 Q, is............... °C.

[NCERT : PL-91 | April 9, 2024 (I1)]
Resistance of awireat 0 °C, 100 °C and t °C is found to be
10 ©2,10.2 Q and 10.95 Q respectively. The temperature t
in Kelvin scale is

[NCERT : P L-91 | April 8, 2024 (1)]
A wire of resistance R and radius r is stretched till its

radius became . If new resistance of the stretched wire

isXR, then valuze ofx is

[NCERT : PL -84 | April 6, 2024 (1)]
The resistances of the platinum wire of a platinum
resistance thermometer at the ice point and steam point are
8 Q) and 10 Q respectively. After inserting in a hot bath of
temperature 400°C, the resistance of platinum wire is :

[NCERT : PL-91| April 4,2024 (1)]
@ 20 (b) 16Q () 80 (d) 100
Two wires A and B are made up of the same material and
have the same mass. Wire Ahas radius of 2.0 mm and wire
B has radius of 4.0 mm. The resistance of wire B is 2Q). The
resistance of wire Ais Q.

[NCERT : P L-84 | April 4, 2024(II%]
The current in a conductor is expressed as | = 3t2 + 4t3,
where | isAmpere and t is second. The amount of electrlc
charge that flows through a section of the conductor
duringt=1sto tot=2sis C.

[NCERT : P L-82 | Feb. 1,2024 (I)]

An electric toaster has resistance of 60 Q at room
temperature (27 °C). The toaster is connected to a 220 V
supply. If the current flowing through it reaches 2.75 A,
the temperature attained by toaster is around :
(if a=2x1074/°C)

[NCERT : P L-91|Jan. 30,2024 (1)]
(@ 694°C (b) 1235°C (c) 1694°C (d) 1667°C
Theelectric current through a wire varies with time as | =
I, + Pt, where I, =20 Aand B = 3 A/s. The amount of
electric charge crossed through a section of the wire in
20sis: [NCERT : P L-82|Jan. 29,2024 (1)]
(@ 1600C (b) 800C (c) 80C (d) 1000C
Given below are two statements:
Statement | : The equivalent resistance of resistors in a
series combination is smaller than least resistance used in
the combination.

10.

11.

12.

13.

14.

15.

16.

17.

Current Electricity

Statement 11 : The resistivity of the material is independent
of temperature.
In the light of the above statements, choose the correct
answer from the options given below:
[NCERT : PL-90| April 15,2023 (I)]
(@) Statement | is false but Statement Il is true
(b) Both Statement | and Statement 11 are false
(c) Statement | istrue but Statement I is false
(d) Both Statement | and Statement Il are true
A wire of resistance 160 Q is melted and drawn in wire of
one-fourth of its length. The new resistance of the wire
will be [NCERT : PL-84| April 12,2023 (1)]
@ 100 (b) 640Q (c) 40Q (d) 16Q
The current flowing through a conductor connected
across a source is 2A and 1.2 A at 0°C and 100°C
respectively. The current flowing through the conductor
at50°C will be x 102mA.
[NCERT : PL-91| April 12,2023 (1)]

In a metallic conductor, under the effect of applied electric
field, the free electrons of the conductor

[NCERT : PL-86 | April 10, 2023 (11)]
(@ drift from higher potential to lower potential
(b) move in the curved paths from lower potential to

higher potential
(c) movewith the uniform velocity throughout from lower
potential to higher potential

(d) move in the straight line paths in the same direction
A rectangular parallelopiped is measured as
1 cm x 1 cm x 100 cm. If its specific resistance is
3 x 10~7 Qm, then the resistance between its two opposite
rectangular faces will be x7Q.

[NCERT : PL-84 | April 10, 2023 (11)]
A current of 2 A flows through a wire of cross-sectional
area 25.0 mm?2, The number of free electrons in a cubic
meter are 2.0 x 1028, The drift velocity of the electrons is

x 106ms1

[NCERT : PL-86| April 8,2023(1)]
(given, charge on electron = 1.6 x 10~1°C)
The number density of free electrons in copper is nearly
8 x 1028 m3. A copper wire has its area of cross-section
=2x 108 m?andis carryingacurrentof 3.2 A. Thedrift speed of
the electrons is x105ms™,
[NCERT : P L-86 | April 8,2023 (11)]
The length of a metallic wire is increased by 20% and its
area of cross section is reduced by 4%. The percentage
change in resistance of the metallic wire is .
[NCERT : PL-84| April 6, 2023 (1)]
The resistivity (p) of semiconductor varies with
temperature. Which of the following curve represents the
correct behaviour [NCERT : P L-91|April 6, 2023 (1)]
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20.
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22.

23.
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The drift velocity of electrons for a conductor connected
in an electrical circuitis V. The conductor in now replaced
by another conductor with same material and same length
but double the area of cross section. The applied voltage
remains same. The new drift velocity of electrons will be
[NCERT : P L-86|Jan. 31,2023 (I)]
Vi Vi
® -  ©
The charge flowing in a conductor changes with time as
Q(t) = at — Bt? + yt3. Where a, B and y are constants.
Minimum value of current s :
[NCERT : P L-82|Jan. 30, 2023 (I)]
SB2 yz Jil B2
@ o="-0) a g © P-gr @ @
Auniform metalllc wire carries a current 2 A. when 3.4 V
battery is connected across it. The mass of unlform metallic
wire is 8.92 x 1073 k% density is 8.92 x 102 kg/m? and
resistivity is 1.7 x 10~° Q-m. The length of wire is:;
[NCERT : P L-84|Jan. 25, 2023 (I)]
@ 1=6.8m (b) 1=10m
() I=5m (d) 1=100m
The resistance of awire is 5 Q. It's new resistance in ohm
if stretched to 5 times of its original length will be :
[NCERT : P L-84|Jan. 25, 2023 (11)]
(@ 625 ) 5 () 125 (d 25
A hollow cylindrical conductor has length of 3.14 m, while
its inner and outer diameters are 4 mm and 8 mm
respectlvely The resistance of the conductor is
nx103Q
If the reS|st|V|ty of the material is 2.4 x 1078 Qm.
The value of n is

@ Vy d) 2V,

[NCERT : P L-84|Jan. 24,2023 (I)]

If a copper wire is stretched to increase its length by 20%.

The percentage increase in resistance of the wire is
%. [NCERT : P L-84|Jan. 24,2023 (11)]

A1mlongwireis broken intotwo unequal parts Xand Y The X

part of the wire is streched into another wire W. Length of Wis
twice the length of X and the resistance of W is twice that of .
Find the ratio of length of X and Y.

[NCERT : P L-84|July 29,2022 (11)]
@ 1:4 (b 1:2 (c) 4:1 (d)2:1
A wire of resistance R, is drawn out so that its length is
increased by twice of |ts original length. The ratio of new
resistance to original resistance is:

[NCERT : P L-84 | July 28,2022 (I)]

@ 9:1 (b) 1:9 (c) 4:1 ) 3:1

26.

217.

28.

29.

30.

31.

32.

33.

/ PHYSICS

A. The drift velocity of electrons decreases with the
increase in the temperature of conductor.

B. Thedriftvelocity is inversely proportional to the area
of cross-section of given conductor.

C. The drift velocity does not depend on the applied
potential difference to the conductor.

D. Thedrift velocity of electron is inversely proportional
to the length of the conductor.

E The drift velocity increases with the increase in the
temperature of conductor.

Choose the correct answer from the options given below:

[NCERT : P L-86| July 27,2022 (11)]
(b) Aand D only
(d) BandConly
A

(@ AandBonly
(c) BandE only
The variation of applied
potential and current flowing
through a given wire is shown
in figure. The length of wire is
31.4cm. The diameter of wire is
measured as 2.4 cm. The
resistivity of the given wire is
measured as x x 103 Q cm.
The value of x is .
[NCERT : P L-84|June 29, 2022 (1)]
Resistance of the wire is measured as 2Q and 3Q at 10°C
and 30°C respectively. Temperature co-coefficient of
resistance of the material of the wire is :
[NCERT : P L-91|June 28, 2022 (11)]
(a) 0.033°Ct (b) —0.033°C!
(c) 0.011°Cct (d) 0.055°C1
The current density in a cylindrical wire of radius 4 mm is
4 x 108 Am=2. The current through the outer portion of

Potential (volt)
—>

45° _
I (A) —

R
the wire between radial distance B and Ris TA.

[NCERT : P L-86| June 27, 2022 (1)]
The current density in a cylindrical wire of radiusr = 4.0
mm is 1.0 x 108 A/m2. The current through the outer portion
of the wire between radial distances r/2 and r is Xt A;
where X is .

[NCERT : P L-86 | June 27, 2022 (11)]
An aluminium wire is stretched to make its length, 0.4%
larger. Then percentage change in resistance is:

[NCERT : P L-84]|June 26, 2022 (1)]
(@ 04% (b) 0.2% (c) 0.8% (d) 0.6%
The length ofa given cylindrical wire is increased to double
of its original length. The percentage increase in the resis-
tance of the wire will be %.

[NCERT : P L-84|June 25, 2022 (11)]
In the given figure, a battery of emf E is connected across a
conductor PQ of length ‘I’ and different area of cross-sections
having radii r,andr, (r,<r,).

[NCERT : P L-86 | July 27,2021 (I)]

Choose the correct option as PlL__ T Q
one moves fromPto Q: —{(l>—>——
(@ Driftvelocity of electron B
increases. +
(o) Electric field decreases. o
(c) Electron current decreases. II (o)
(d) All of these E K
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34. For the circuit shown, the value of currentat timet=3.2 s

will be A
110
V(t)
5
0 1 2 3 4 ‘
' t(s)—> Figure 2
Figure 1

[Voltage distribution V(t) is shown by Fig. (1) and the
circuit is shown in Fig. (2)]

[NCERT : PL-83|NA, July 27, 2021 (11)]

35. A Copper (Cu) rod of length 25 cm and cross-sectional

area 3 mm?Zis joined with a similar Aluminium (Al) rod as
shown in figure. Find the resistance of the combination
between the ends A and B.
(Take Resistivity of Copper = 1.7 x 108 Qm Resistivity of
Aluminium = 2.6 x10-2Qm)

[NCERT : P L-84|July 22,2021 (11)]

(@ 2170mQ

(b) 1420mQ () Cu ) -
(c) 0.0858mQ ._‘-Al
(d) 0.858mQ 3

36. Two wires of same length and thickness having specific
resistances 6 Q2 cmand 3 Q cm respectively are connected in
parallel. The effective resistivity is pQ2 cm. The value of p, to
the nearest integer, is .

[NCERT : P L-84 | March 18, 2021 (I1)]

37.  Acurrentof 10 Aexists in awire of cross-sectional area of
5 mm?2 with a drift velocity of 2 x 10~ ms~1. The number
of free electrons in each cubic meter of the wire is

[NCERT : P L-86 | March 17,2021 (I)J,
(@ 2x10% (b) 2x108 (c) 625x10%° (d)2x10

38. A conducting wire of length ‘I’ area of cross-section A
and electric resistivity p is connected between the
terminals of a battery. A potential difference V is developed
between its ends, causing an electric current.

If the length of the wire of the same material is doubled
and the area of cross-section is halved, the resultant
currentwould be:
[NCERT : P L-84 | March 16, 2021 (1)]
4VA 3VA 1 pl 1 VA
@0 O @ va @

39.  Acurrentthrough awire depends on time as i = ot + pt?
where o, = 20 A/s and B = 8 As™. Find the charge crossed
through a section of the wire in 15 s.

[NCERT : P L-82| Feb. 24,2021 ()]
(@ 2250C (b) 11250C (c) 2100C (d) 260C

40. Acylindrical wire of radius 0.5 mm and conductivity 5 x
107 S/m is subjected to an electric field of 10 mV/m. The
expected value of current in the wire will be x>t mA. The

value of x is

[NCERT : P L-86 | Feb. 24,2021 (11)]

41. In an electrical circuit, a battery is connected to pass
20 C of charge through it in a certain given time. The
potential difference between two plates of the battery is
maintained at 15 V. The work done by the battery is

J. [NCERT : P L-92| Feb. 26,2021 (1)]

42,

43.

44.

45,

46.

47.

48.

49,

B33

Awire of 1 Q has a length of 1 m. It is stretched till its length
increases by 25%. The percentage change in resistance to
the nearest integer is

[NCERT : P L-84 | Feb. 26,2021 (11)]

@ 7% (b)) 56% () 125% (d) 25%

Consider four conducting materials copper, tungsten,
mercury and aluminium with resistivity p., py, py,and p
respectively. Then : [NCERT : PL-84 | Sep. 02, 2020 (I)f

@ pc>pa>pr (b) pPm >pa>pc
© pa>pPr>pc d) pa>pPm >pc

A current of 5 A passes through a copper conductor
(resistivity) = 1.7x10 ~8Qm) of radius of cross-section 5
mm. Find the mobility of the charges if their drift velocity
is1.1x10 -3 m/s. [NCERT: PL-88|10Apr. 20191]
(@ 18m3Vs (b) 15m2NVs(c) 1.3m2NVs (d) 10mPAs
In an experiment, the resistance of a material is plotted as
a function of temperature (in some range). As shown in
the figure, it is a straight line. [10 Apr. 2019 1]
One may canclude that:

@ RM="2
T mRM) \
() R(M)=Re '™

22
© R(M)=Re '™ ! 2

1T
@ R(T)=Rge
Space between two concentric conducting spheres of radii a
and b (b > a) is filled with a medium of resistivity po. The
resistance between the two spheres will be :
[NCERT : PL-84|10Apr. 2019 11]

p(l_1 p(l 1
@ 4_1:(5—6) () 2n[a bj

p(l,1 p(l1
© z—n[?aj @ 4n[a+bj

In a conductor, if the number of conduction electrons
per unit volume is 8.5 x 1028 m=3 and mean free time is
25 fs (femto second), it’s approximate resistivity is:
(m,=9.1 x 10-31 k)

T2/T2

JNCERT :PL-91|9Apr. 2019 1]
(@ 108Qm (b) 1070Om (¢) 108Qm (d) 10°Om
The charge on a capacitor plate in a circuit, as a function of
time, is shown in the figure:

[NCERT : P L-82|12 Jan. 2019 I1]

S 01O

q(uce) 3
2

0 i i
2 4t(s) 6 8

What is the value of currentatt=4 s?

(@ Zero b 3pA () 2pA (dy 15pA
Drift speed of electrons, when 1.5 A of current flows in a
copper wire of cross section 5 mm2, is v. If the electron
density in copper is 9 x 1028/m3 the value of v in mm/s
close to (Take charge of electron to be = 1.6 x 10719C)
[NCERT : P L-86|9Jan. 2019 1]
(@ 002 (b) 3 (c 2 (d) 02
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50.

51.

52.

53.

54.

55.

A copper wire is stretched to make it 0.5% longer. The
percentage change in its electrical resistance if its volume
remains unchanged is:

[NCERT : P L-84|9Jan.20191]
@ 20% b) 25% () 10% (d 05%
A uniform wire of length | and radius r has a resistance of

100 Q. It is recast into a wire of radius % . The resistance of

new wire will be:

[NCERT : P L-84 | Online April 9, 2017]
(@) 1600Q (b) 400Q (c) 200Q (d) 100Q
When 5V potential difference is applied across a wire of
length 0.1 m, the drift speed of electrons is 2.5 x 10~ ms™1,
If the electron density in the wire is 8 x 1028 m=3, the
resistivity of the material is close to :

[NCERT : P L-86|2015]

(@ 1.6x10%0m (b) 1.6x10°0Qm
() 1.6x108Qm (d) 1.6x107Qm
Suppose the drift velocity v, in a material varied with the

applied electric field Eas v oc JE . Then V-l graph fora

wire made of such a material is best given by :
[Online April 10, 2015]

Va Va

@) (b)
i | | I

Va Va

© i (d)
. | 1 >

The resistance of a wire is R. It is bent at the middle by 180°
and both the ends are twisted together to make a shorter wire.
The resistance of the new wire is

[NCERT : P L-84| Online May 26, 2012]
(@ 2R (b) R2 (c RA (d RB
If a wire is stretched to make it 0.1% longer, its resistance
will: [NCERT : P L-84|2011]
(@ increase by 0.2% (b) decrease by 0.2%
(c) decrease by 0.05% (d) increase by 0.05%

Directions : Question No. 56 and 57 are based on the following
paragraph.

Consider a block of conducting material of resistivity ‘p’ shown in
the figure. Current ‘I’ enters at ‘A’ and leaves from ‘D’. We apply
superposition principle to find voltage ‘AV’ developed between ‘B’
and ‘C’. The calculation is done in the following steps:

@)
(i)

(iii)
(iv)

Take current ‘I’ entering from ‘A’ and assume it to spread
over a hemispherical surface in the block.

Calculate field E(r) at distance ‘r’ from A by using Ohm’s
law E = p j, where j is the current per unit areaat ‘r’.

From the ‘r’ dependence of E(r), obtain the potential \/(r) atr.
Repeat (i), (ii) and (iii) for current ‘I’ leaving ‘D’ and
superpose results for ‘A’ and ‘D’.

56.

57.

58.

59.

60.

/ PHYSICS

i €AV> l
leaslebsleas
A B C D

AV measured between B and C is
[NCERT : P L-86|2008]

pl pl pl pl
@ T w(a+b) ®) "3 " (a+b)
pl pl pl

© 22 2n(a+h) @ Sra—b)

For current entering at A, the electric field at a distance ‘r’

fromAis [NCERT : P L-86|2008]
pl pl pl pl

a) ———> O — ) ~ o d

@ a2 © 2 © 52 @ 72

The resistance of a wire is 5 ohm at 50°C and 6 ohm at
100°C. The resistance of the wire at 0°C will be

[NCERT : P L-91|2007]
@ 3ohm (b) 2o0hm () 1ohm  (d) 4ohm
Amaterial 'B' has twice the specific resistance of 'A'. Acircular
wire made of ‘B" has twice the diameter of a wire made of ‘A,
then for the two wires to have the same resistance, the ratio
Ig/l, of their respective lengths must be

[NCERT : P L-84|2006]

1 1
@ 1 (b) . © 2 d 2

An electric current is passed through a circuit containing

two wires of the same material, connected in parallel. If the
L .4 2 .

lengths and radii are in the ratio of 3 and 3 then theratio

of the current passing through the wires will be
[NCERT : P L-84|2004]
© 3 @ 2

(@) 89

(b) 13

Combination of Resistances

The equivalent resistance between A and B is:
[April 9, 2024 (1)]

A 60
B Dy,
80 50
\ \
49% %79
10 80
@ 18Q (b)) 5Q (0 27Q (d) 190
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62.

63.

64.

65.

66.

67.

The effective resistance between Aand B, if resistance of
each resistor is R, will be [April 9, 2024 (11)]

2 8R 5R
@ 3R ) 3 ©

In the given figure an ammeter A consists of a 2400 coil
connected in parallel toa 10 Q shunt. The reading of the

4R
@ 5

mA.
[NCERT : PL-83 | April 6, 2024 (11)]
14040
A\NVAV

ammeter is

|1 N\
I A
diy

Inthe givenfigure R, =10Q, R, =8Q, R, =4Qand R, =8Q.

Battery is ideal with emf 12V. Equivalent resistant of the

circuit and current supplied by battery are respectively.
[NCERT : PL-83| April 5, 2024 (1)]

+
12V— R, 4 R,

@ 12Qand1l4A (b) 105Qand1.14A
() 1050and1A (d) 12Qand1A
Awire of resistance 20 Q is divided into 10 equal parts. A
combination of two parts are connected in parallel and so
on. Now resulting pairs of parallel combination are
connected in series. The equivalent resistance of final
combination is Q.

[NCERT : PL-84 | April 5,2024 (11)]

Equivalent resistance of the following networkis Q.
20 20
) W OA
R R R
1 2 20 4 R; R
6Q R; 30 30
OB

[Jan. 31,2024 (1)]
Two conductors have the same resistances at 0°C but
their temperature coefficients of resistance are a,; and .,
The respective temperature coefficients for their serles
and parallel combinations are :
[NCERT : P L-91]|Jan. 31, 2024 (I)]

o4 + 0y Oq+09 O+ 0o

® ="

@ og+ay,

o4 + 0y

oq o
(d) og+og, 2
O + 0y

©

, 0 + 0y

68.
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A potential divider circuit is shown in figure. The output
voltage V, is: [NCERT : P L-83]|Jan. 30, 2024 (I)]
4V
|1

69.

70.

71.

72.

3.3kQ 100 Q 100¢< 100 € 100 Q2 100 © 100 &2 100 ©

|

V >
(@) & (b) 2mv
(© 05V d 12mVv

A 16Q wire is bend to form a square loop. A9V battery
with internal resistance 1Q is connected across one of its
sides. If a 4uF capacitor is connected across one of its

diagonals, the energy stored by the capacitor will be %uJ ,

where x = .[NCERT : P L-83|Jan. 29, 2024 (I)]
In the given circuit, the current in resistance Ry is :
[NCERT : P L-95|Jan. 29, 2024 (11)]

R,
R 1Q
20 R,
Rs
[
||
10V
@ 25A (b)) 1A () 15A (d) 2A

In the given figure, the charge stored in 6uF capacitor,
when points A and B are joined by a connecting wire is
uC. [NCERT : P L-96,97 |Jan. 29, 2024 (11)]

9V
A B
= 30

In the given circuit, the current flowing through the
resistance 20Q is 0.3 A, while the ammeter reads 0.9 A.

The value of R, is Q.
[NCERT : P L-97|Jan. 29, 2024 (1]

R

AAA

YYVYY

200

%-~ Qg)_>

150

AAAA
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73.

74.

75.

76.

77.

78.

79.

A wire of resistance R and length L is cut into 5 equal
parts. If these parts are joined parallely, then resultant
resistance will be : [NCERT : P L-84 | Jan. 27, 2024 (1)]

1 1
@ % R (b) ER () 25R (d 5R
In the network shown below, the charge accumulated in
the capacitor in steady state will be:

[NCERT: PL-83|April 13,2023 (11)]

3V
40
4“—%—

=
[ 6Q
|| vA'A'A'A
4uF

v'ggv
@ 72uC  (b) 48uC (¢) 103uC (d) 12uC

The current flowing through R, is:
[NCERT: PL-83 | April 11, 2023 (I1)]

2 1
=A A

@ 3 ®) ;

The equivalent resistance of the circuit shown below
between pointsaand bis : [April 10, 2023 ()]

1 1
A @ 3A

16Q

(@ 240 (b) 320 (¢ 20Q (d) 16Q

10 resistors each of resistance 10Q can be connected in
such as to get maximum and minimum equivalent
resistance. The ratio of maximum and minimum equivalent
resistance will be . [April 10, 2023 ()]
The equivalent resistance between A and B as shown in
figureis: [April 8,2023 (11)]

10 kQ

AAA C
\AAAJ

20 kQ

(@ 5kQ (b) 30kQ (c) 10k (d) 20kQ

Asshown in the figure, the voltmeter reads 2V across 5 Q

resistor. The resistance of the voltmeter is Q.
[NCERT : PL-98 | April 6,2023 (11)]

MW
20 kQ

AO OB

80.

81.

82.

83.

84.
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)

5Q
2Q

AAAA
VVVY

The equivalent resistance between A and B of the network
shown infigure:  [NCERT : P L-101 | Feb.1,2023(I)]

R
NV

A 3R B

2R IR

WW
6R

2 8
z —-R
® IR @ 3
Equivalent resistance between the adjacent corners of a
regular n-sided polygon of uniform wire of resistance R

would be: [Feb.1,2023(11)]

n-1)R 2 ~1)R “1)R
@ ((ZH_)l) 0 - (c)% (d)%

The equivalent resistance between Aand Bis ......
[Jan. 30, 2023 (11)]

@ 14R d) 21R

1.50 0.5Q
e
8Q 4Q
AC0— ——oOB
20 6Q)
v‘6v‘v‘v‘
1Q 10
2 1 3 1
—Q —-Q —Q -Q
@32 O 52 © 50 O3

In the given circuit, the equivalent resistance between
the terminal Aand B is Q. [Jan. 25,2023 ()]

3Q 2Q 4Q
AA AAAA AAAA AAAA
VVVY \AAAJ vy

> <

202 20Z

S P

B MM MV
40

Asshown in the figure, a network of resistors is connected
to a battery of 24 VV with an internal resistance of 3Q. The
currents through the resistors R, and R; are 1, and I
respectively. The values of 1, and I are :
R, = 20Q

=20

[NCERT : P L-83| Jan. 24, 2023 (1)]
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85.

86.

87.

88.

89.

90.

91.

8 2 24 6
Il,=—Aand Il =—A l,=—Aand It =—A
@ fa=g 5=/ (0) =7 575

© li=camils=2A@ l=gAmdls=ZA
A cell of emf 90 V is connected across series combination
of two resistors each of 100 Q resistance. A voltmeter of
resistance 400 Q is used to measure the potential difference
across each resistor. The reading of the voltmeter will be:
[NCERT : P L-83|Jan. 24,2023 (11)]
(@ 40V  (b) 45V (c) 80V (d) oV
The current | flowing through the given circuit will
be A. [NCERT : P L-83 | July 29,2022 (I)]
90 90 | w0

MM
VWV Wy

6V
Two metallic wires of identical dimensions are connected is

series. If o; and o, are the conductivities of the these

wires respectively, the effective conductivity of the
combination is : [NCERT : P L-84 | July 29,2022 (1)]

G107 2(5102 61 +0) 01 +0y

(a) G, +03 ) 01 +0>y 26162
The current | in the given circuit will be :
[NCERT : P L-98 | July 26,2022 (1)]

4Q
WW |

G102

20 40
VWY VWA
4 ()

)
40V
(@ 10A (b) 20A () 4A (d) 40A
Eight copper wire of length | and diameter d are joined in
parallel to form a single composite conductor of resistance
R. If a single copper wire of length 2l have the same
resistance (R) then its diameter will be d.

[NCERT : P L-84 | July 25,2022 (I)]
A current of 15 mA flows in the circuit as shown in figure.
The value of potential differfence between the points A
and B will be

WW
40

[NCERT : P L-98 | July 25,2022 (11)]

10 kQ
@ 50V v
(b) 75V .
A4 NS
(©) 150V $10k0
(d) 275V 15mA
A

5kQ
An electric cable of copper has just one wire of radius
9 mm. Its resistance is 14Q. If this single copper wire of
the cable is replaced by seven identical well insulated
copper wires each of radius 3 mm connected in parallel,
then the new resistance of the combination will be:

[NCERT : P L-84 | June 30, 2022 (1)]

@ 90 () 18Q (0 28Q  (d) 1260

92.

93.

94.

95.

96.
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For the network shown below, the value Vg -V, is
V. [NCERT : P L-83]|June 29, 2022/?I)]

A 15V 1Q B
—i — AN —

A%
2Q
Two resistors are connected in series across a battery as
shown in figure. If a voltmeter of resistance 2000 Q s
used to measure the potential difference across 500 Q

resister, the reading of the voltmeter will be V.

500 Q 600 O
VWA

20V
[NCERT : P L-83|June 29, 2022 (11)]
All resistances in figure are 10 each. The value of current
.a .
‘1" is EA.ThevaIueofa is
[NCERT : P L-83|June 28, 2022 (11)]

|
+
3V

In the given circuit'a’ is an arbitrary constant. The value
of m for which the equivalent circuit resistance is minimum,

will be \/% . The value of x is

ma o
AAAAA
VWYY mm
ma YWYy
AMAAA
YWYy a/m
ma MAMA
AMAMAL YWYYYY

[June 27,2022 (11)]

The equivalent resistance between points A and B in the

given network is : [June 26, 2022 (11)]
50

50

50

B
d) 20

A

@ 650 () 200 {0 50
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97.

98.

99.

100.

101.

102.

103.

What will be the most suitable combination of three
resistors A= 2Q , B = 4Q, C = 6Q sothat (%}Q is

equivalent resistance of combination? [June 24, 2022 (11)]

(@) Parallel combination of A and C connected in series
with B.

(b) Parallel combination of Aand B connected in series
with C.

(c) Series combination of Aand C connected in parallel

with B.

(d) Series combination of B and C connected in parallel

with A.
A square shaped wire with resistance of each side 3Q is

bent to form a complete circle. The resistance between two
diametrically opposite points of the circle in unit of Q will
be . [NA, Aug. 31,2021 (I)]
The equivalent resistance of the given circuit between the
terminalsAandBis : [Aug. 31, 2021 (11)]

2Q 20
AW AW N
5Q 20 3Q 3Q
¢ B
9
@00 M 30 © 52 @10

First, a set of n equal resistors of 10 Q each are connected
in series to a battery of emf20V and internal resistance 10
Q. Acurrent | is observed to flow. Then, the n resistors are
connected in parallel to the same battery. It is observed
that the current is increased 20 times, then the value of n is
[NCERT : PL-83|NA, Aug. 27, 2021 (]

The ratio of the equivalent resistance of the network

(shown in figure) between the points a and b when switch
is open and switch is closed is x : 8. The value of x is
[NA, Aug. 27,2021 (11)]

R 2R

AM L\
S }—< b

AM T

2R R
What equal length of an iron wire and a copper-nickel
alloy wire, each of 2 mm diameter connected parallel to
give an equivalent resistance of 3Q?
(Given resistivities of iron and copper-nickel alloy wire are
12 uQ cmand 51 uQ cm respectively)

[NCERT: PL-84| Aug. 26, 2021 (1)]

(@ 8m () 97m () 110m (dy 90m

If you are provided a set of resistances 2Q, 40, 6Q and
8Q). Connect these resistances so as to obtain an

[Aug. 26, 2021 (11)]

(@ 40 and6Q arein parallel with 20 and 8Q) in series
(b) 6Q and 8Q are in parallel with 2Q and 4Q) in series
() 2Q and 6Q are in parallel with 4Q and 8Q in series
(d) 20 and 4Q are in parallel with 6Q and 8Q in series

. . 46
equivalent resistance of ?Q-

104.

105.

106.

107.

108.

109.

/ PHYSICS

In the given figure switches S, and S, are in open condition.
The resistance across ab when the switches S, and S, are

closed is Q. [NA, July 20, 2021 (11)]
12Q 40 60
ae— 1 jgl I t S, —e b
6Q 4Q 120
The voltage across the 10 Q resistor in the given circuit is
x volt.
50Q
10Q2 20Q2
L WW—9
170V b
[

The value 'X' to the nearest integer is .
[March 18, 2021 (1)]
The equivalent resistance of series combination of two
resistors is ‘s’. When they are connected in parallel, the
equivalent resistance is ‘p’. If s = np, then the minimum
valuefor nis . (Round off to the Nearest Integer)

[March 17, 2021 ()]
In the figure given, the electric current flowing through
the 5 kQ resistor is X mA.

[NCERT : P L-83| March 16, 2021 (1]
3k

AAAAA

AAAAA

.....

The value of x to the nearest integer is

Five equal resistances are connected in a network as shown
in figure. The net resistance between the points Aand B
is: [NCERT : P L-101| Feb. 26, 2021 (1)]

R
@ >

3R
(b) >
© R

d) 2R

In the given circuit diagram, a wire is joining points B and
D. The current in this wireis:
[NCERT : P L-97|9Jan. 2020 I]

E

(@) 04A 2 B2
A C
(b) 2A 40 30
(c) 4A D
(d) zero 1
20V
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110.

111.

112.

113.

114.

115.

116.

The series combination of two batteries, both of the same
emf 10V, but different internal resistance of 20 Q and 5 Q,
is connected to the parallel combination of two resistors
30 Qand R Q. The voltage difference across the battery of
internal resistance 20 Q is zero, the value of R (in Q) is

[NCERT : P L-98 | NA. 8 Jan. 2020 I1]

The current 1, (in A) flowing through 1 Q resistor in the
following circuit is: [7 Jan. 2020 1]
Lol

>

S5

2Q
L AN

1Q

- 8S S

(@ 04 (b) 05 () 02 (d 025

Awire of resistance R is bent to form a square ABCD as
shown in the figure. The effective resistance between E
and C is: (E is mid-point of arm CD) [9April 20191]

@ R A
;
(b) aR
3
© ZR
1 |
(d) ER D |IE C

A metal wire of resistance 3 Q is elongated to make a uniform
wire of double its previous length. This new wire is now
bent and the ends joined to make a circle. If two points on
the circle make an angle 60° at the centre, the equivalent
resistance between these two points will be:

[NCERT : PL-84|9Apr. 201911]

5 5 7

> hale) =
(b) 2Q © 3 (d) 29
In the figure shown, what is the current (in Ampere) drawn
from the battery? You are given :

[NCERT : PL-83|8Apr.201911]

R;=15Q,R,=10Q,R;=20Q,R,=5Q, R; =25Q,
Rg=30Q,E=15V

12
@ @

(@ 1324 (b) 7/18 (© 932 (d) 2013
A uniform metallic wire has a resistance of 18 Q and is
bent into an equilateral triangle. Then, the resistance
between any two vertices of the triangle is:

[10 Jan. 2019 1]
@ 4Q b) 8Q © 12w (d) 2W
The actual value of resistance R, shown in the figure is 30
Q. This is measured in an experiment as shown using the

117.

118.

119.

120.
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standard formula R = X where V and | are the reading of

the voltmeter and ammeter, respectively. If the measured
value of R is 5% less, then the internal resistance of the

voltmeter is: [10 Jan. 2019 I1]
(V)
W)
ANV
R
ll
||
(@ 600Q (b) 5702 (c) 35W (d) 350W

In the given circuit the internal resistance of the 18 V cell
is negligible. If R, = 400Q, R; = 100 Q and R, = 500 Q
and the reading of an ideal voltmeter across R, is 5V,
then the value of R, will be:

[NCERT : P L-97 | 9 Jan. 2019 11]
R, R,

(@) 300W

(b) 450W R, M
© 550W FN\M Ve

d) 230w I

18V
Inthe given circuit all resistances are of value R ohm each.
The equivalent resistance between Aand B is:
[Online April 15, 2018]

@ 2R
5R
® % A
5R i $
© = 8
(d 3R
In the given circuit diagram when the current reaches steady

state in the circuit, the charge on the capacitor of
capacitance C will be:

[NCERT : P L-97 | 2017]

r, )

@ Fen B e
n I,

() ©CE (r+1) — —WW—

© CE C

(d) cE-" I
(r,+1)

In the above circuit the current in each resistance is
[NCERT : P L-97]2017]

(@ 05A 2V 2V 2V

() 0A 1Q 10 0
() 1A

(d) 025A 2V 2V 2V
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121.

122.

123.

124,

125.

Six equal resistances are connected between points P, Q
and R as shown in figure. Then net resistance will be
maximum between : [Online April 25, 2013]

P
(@ PandR

(b) PandQ r

() QandR

(d) Any two points Q ” R

Two conductors have the same resistance at 0°C but their
temperature coefficients of resistance are o and a,. The
respective temperature coefficients of their series and
parallel combinations are nearly [NCERT : P L-91 | 2010]

o +a o +a
@ %0+ (b) oy +op,———2
2 2
o
(C) 0 +0lp, (d) Otl-l‘(lz’(ll-l‘(lz
0y +0ap 2 2

The current I drawn from the 5 volt source will be
[NCERT : P L-101|2006]

100

S5Vvo
@ 033A (b 05A (c) 067A (d) 0.17A
The total current supplied to the circuit by the battery is
[NCERT : P L-83|2004]

@)
(b)
©
(d
A 3 volt battery with negligible internal resistance is

connected in a circuit as shown in the figure. The current
I, in the circuit will be [NCERT : P L-83|2003]

3Q
3Q

3Q

@ 1A (b 15A (o) 2A d 13A

126.

127.

128.

129.

130.

131.
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Kircchhoff 's Laws & Cells

n
The current flowing through the 1 Q resistor is 0 A
The value of nis

[NCERT : PL-83| April 9,2024 ()]

In the given circuit, the terminal potential difference of

thecell is: [NCERT : PL-95| April 8,2024 (1]
-

-
VT |
nO= |
-

@ 2v (b) 4v (¢ 15V (d) 3v

The electric field between the two parallel plates of a

capacitor of 1.5 uF capacitance drops to one third of its

initial value in 6.6 ps when the plates are connected by a

thin wire. The resistance of thiswire is .............. Q. (Given,

log3=1.1) [April 5, 2024 (1)]

The reading in the ideal voltmeter (V) shown in the given

circuitdiagramis: [NCERT : P L-98 |Feb.1,2024 (I)]

0.2Q2 0.2Q 0.2Q

S
E:4Q

AAAA

40

YYvYy

5V 5V 5V 0.20
SV—
0.2Q —— 5V V)
O.Z‘Q O.Z‘Q O.Z‘Q
| | |
RN
5V 5V 5V
(@ 5V (b) 10V (c ov (d 3v
A galvanometer (G) of 2Q resistance is connected in the

given circuit. The ratio of charge stored in C, and C, is:
[NCERT : P L-100 | Feb.1,2024(11)]
@)

(b)

©)

Nk Nw wlin P

(d)

6V
In an electrical circuit drawn below the amount of charge

stored in the capacitor is uC.
[NCERT : P L-97 | Feb. 1,2024 (1]
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10v || ARll 40
+11= v
C R,
10 pF 5Q
AAAA
R \AAAS 6Q

132. Two cells are connected in opposition as shown. Cell E;
is of 8V emfand 2Q2 internal resistance; the cell E, is of 2V
emf and 4Q internal resistance. The terminal potential
difference of cell E, is V.

[NCERT : P L-95]|Jan. 30, 2024 (I)]

133. The charge accumulated on the capacitor connected in
the following circuit is uC

[NCERT : P L-97|Jan. 27, 2024 (1)]
(Given C=150 uF)

+

10V

134. Anetwork of four resistances is connected to 9 V battery,
as shown in figure. The magnitude of voltage difference

between the points Aand B is V.
[NCERT : PL-98| April 15,2023 (]
A
2Q 40
40 20
B
)Y

135. In the circuit shown, the energy stored in the capacitor is
n wl. The value of n is .

[NCERT : PL-98 | April 13, 2023 (1]

VT

B41
136. In the circuit diagram shown in figure given below, the

X
current flowing through resistance 3 Q is 3 A. The value

of x is [NCERT : PL-97 | April 11, 2023 (1)]
4V 8V
1l |
1 I I I
r,=0.50Q r,=1Q
AW 3Q
450
6Q2

137. Two identical cells each of emf 1.5 V are connected in
series across a 10 Q resistance. An ideal voltmeter
connected across 10 Q resistance reads 1.5 V. The internal
resistance of each cell is Q.

[NCERT: PL-95|April 11,2023 (11)]

138. Inthis figure the resistance of the coil of galvanometer G
is 2 Q. The emf of the cell is 4 V. The ratio of potential
difference across C, and C, is: [NCERT : PL-98]]

4 3 5
@ 1 ®z ©5; O
139. Figure shows a part of an electric circuit. The potentials
atpointsa, bandcare 30V, 12V and 2V respectively. The
current through the 20Q resistor will be.
[NCERT : PL-97 | April 6, 2023 (11)]
b

a 20Q
100
300 ¢
(@ O04A (b) 02A  (c) 06A (d) 1.0A
I +1
140. In the given circuit, the value of 130 s
2
[NCERT : P L-98| Feb. 1,2023 (11)]
vV 20V
(| [
1 |
100
1
100
I2
WWA

I 100
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141. Two identical cells, when connected either in parallel or in

series gives same current in an external resistance 5Q.

The internal resistance of each cell will be Q.
[NCERT : P L-95]|Jan. 31, 2023 (I)]

142. For the given circuit, in the steady state, [Vg-V|

= V.  [NCERT:PL-98|Jan. 31,2023 (11)]
R 2Q
20 Ul luF
A C
2Q

6V
143. In the following circuit, the magnitude of current 1, is
A [NCERT : PL-97 | Jan. 30, 2023 (1)]

-2V

144. Two cells are connected between points A and B as
shown. Cell 1 has emf of 12 V and internal resistance of
3Q. Cell 2 has emf of 6V and internal resistance of 6Q2. An
external resistor R of 4Q is connected across A and B.
The current flowing through R will be A

[NCERT : P L-96 | Jan. 25, 2023 (1]

12V Celll
3Q

gv | 6Q Cell2

145. Two sources of equal emfs are connected in series. This
combination is connected to an external resistance R. The
internal resistances of the two sources are r, andr, (r, >r,).
If the potential difference across the source of internal
resistance r, is zero then the value of R will be

[NCERT : P L-95 | July 27,2022 (1)]

Ir
a) r,—r by —*
@ r-r, ® =
@ % @ r,-r,

146. In the given figure, the value of V, will be V.

[NCERT : P L-96 | July 25, 2022 (1)]

147.

148.

149.

150.

151,

152.
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The combination of two identical cells, whether connected
in series or parallel combination provides the same current
through an external resistance of 2Q . The value of internal
resistance of each cell is:

[NCERT : P L-95|June 29, 2022 (11)]
@ 20 (O 40 © 6Q d) 8
Two cells of same emf but different internal resis-
tances ry and r,are connected in series with a resis-
tance R. The value of resistance R, for which the
potential difference across second cell is zero, is

[NCERT : P L-95]| June 25, 2022 (11)]
@ ro-r; O rp-r, (@© rg @ r,
Two identical cells each of emf 1.5 V are connected in
parallel across a parallel combination of two resistors each
of resistance 20Q2 . A voltmeter connected in the circuit
measures 1.2 V. The internal resistance of each cell is

[NCERT : P L-96 | June 24, 2022 ()]
@ 250 (b) 40 () 50 (d) 100
Five identical cells each of internal resistance 1Q and emf
5V are connected in series and in parallel with an external
resistance ‘R’. For what value of ‘R’, currentin series and
parallel combination will remain the same ?

[NCERT: PL-96 | Aug. 27,2021 (1)]

@ 10 (b) 250 (c) 5Q (d 10Q
In an electric circuit, a cell of certain emf provides a
potential difference of 1.25 V across a load resistance of
5 Q. However, it provides a potential difference of 1V

across a load resistance of 2 Q. The emf of the cell is

X
given by T V. Then the value of x is
[NCERT : PL-95|NA, July 22, 2021 (11)]

50
10Q2 10V
20V
2Q 40
In the figure shown, the current in the 10 V battery is close
to: [NCERT : P L-98] Sep. 06, 2020 (11)]

(@ 0.71Afrom positive to negative terminal
(b) 0.42 Afrom positive to negative terminal
() 0.21Afrom positive to negative terminal
(d) 0.36 A from negative to positive terminal
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153. Inthe circuit, given in the figure currents in different branches
and value of one resistor are shown. Then potential at point

B with respect to the point Ais :
[NCERT : P L-97|Sep. 05, 2020 (11)]

(@ +2Vv E WA D |2|-|\:/ B
by —2v A
(b) 0
() -1V
A H - F
d +1Vv v ¢ 2A
154. The value of current i, flowing from A to C in the circuit
diagramis: [NCERT : P L-97 | Sep. 04, 2020 (11)]
|
| I
@ 2A 8V B
iy i
20 2Q
o 2
A C
() 1A
20 20
(d 5A b

155. Four resistances 40 Q, 60 Q,
90 Q2 and 110 Q make thearms
of a quadrilateral ABCD.
Across AC is a battery of emf
40 V and internal resistance
negligible. The potential
difference across BD in V is

(D
|I
40V

[NCERT : P L-97 | NA. Sep. 04, 2020 (11)]
156. An ideal cell of emf10 V' is
connected in circuit shown in
figure. Each resistance is 2 Q.
The potential difference (in V)
across the capacitor when it is
fully charged is

"

[NCERT : P L-97 | Sep. 02,2020 (II)]
157. In the given circuit, an ideal voltmeter connected across
the 10 Q resistance reads 2V. The internal resistance r, of

each cell is: [NCERT: PL-97 | 10Apr. 20191]
15 Q
} P - 2Q
10Q
||‘|
— 1
1.5V, 15V
rQ rQ
@ 1Q (b) 05Q (c) 15Q (d 0Q

158. For the circuit shown, withR; =1.0Q, R,=2.0Q, E; =2V
and E, = E5 = 4V, the potential difference between the
points ‘a’ and ‘b’ isapproximately (in V) :

[NCERT : PL-95|8April 2019 1]

B43

@ 27

(b) 23

159. A cell of internal resistance r drives current through an
external resistance R. The power delivered by the cell to the
external resistance will be maximum when :

© 37 d 33

[NCERT : PL-95|8Apr.201911]
(@ R=0.001r (b) R=1000r(c) R=2r (dy R=r
160. Inthe given circuit diagram, the currents, I; =—-0.3A,1,=0.8
Aand I;=0.4A, are flowing as shown. The currents I, I,
and g, respectively, are :
[NCERT : P L-97|12 Jan. 2019 I1]

|
W 2

L, Yh

I
% A VW
@ 11A-04A04A (b) 11A04A,04A
(0 04A/1L1A04A (d -04A/04A,11A
161. In the circuit shown, the potential difference between A
andBis: [NCERT : PL-95|11 Jan. 2019 1]

. v
M |
50 10 2v 100
L AAAY AYAVAAY I AN\~
A D C B
e 3v
N |
@ 1V () 2V  (© 3V  (d eV

162. In the given circuit the cells have zero internal resistance.
The currents (in Amperes) passing through resistance

R, and R, respectively, are:
[NCERT : P L-97 | 10 Jan. 2019 I]

@ 1,2 i i
b) 2,2 R;320Q R,320Q
(© 05,0 Sy as
d 0,1 10V 10V

163. When the switch S, in the circuit shown, is closed then
the valued of current i will be:

[NCERT : P L-97 |9 Jan. 2019 1]

20v & C i, 10v
(a) 3A AN AN
A 28 i 44 B
(b) 5A i
() 4A 5
d) 2A L
@ =vV=0
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164. Two batteries with e.m.f. 12 V and 13 V are connected in

165.

166.

167.

168.

169.

170.

parallel across a load resistor of 10Q. The internal
resistances of the two batteries are 10 and 2Q) respectively.
The voltage across the load lies between:
[NCERT : P L-97|2018]
(@ 116Vand11.7V (b) 115Vand11.6V
(© 114Vand115V (d) 11.7Vand11.8V
In the circuit shown, the current in the 1Q) resistor is:
[NCERT : P L-97|2015]

(@ 0.13A fromQtoP 6|:V P 20)

(b) 0.13A,fromPtoQ i
12 TIV

(¢ 1.3AfromPtoQ T

@ oA o

A d.c. main supply of e.m.f. 220 V is connected across a
storage battery of e.m.f. 200 V through a resistance of 1Q.
The battery terminals are connected to an external resistance
‘R’. The minimum value of ‘R’, so that a current passes
through the battery to charge it is:

[NCERT : P L-97 | Online April 9, 2014]
@ 7Q b 90 (c 110 (d) Zero
Adcsource ofemfE, =100V and internal resistance r =0.5
Q,astorage batteryof1L emfE, =90V and an external resistance
R are connected as shown In figure. For what value of R no
current will pass through the battery?

[NCERT : P L-96| Online April 22, 2013]

(@ 550 = r=050
i WWW—

(b) 35Q

© 450 s

d) 250 m

R
A5V battery with internal resistance 2Q and a 2V battery
with internal resistance 1Q are connected to a 10 resistor
as shown in the figure. [NCERT : P L-98|2008]

P2

SV —

20 10Q ]

The currentin the 10Q resistor is

(@ 0.27AP,toP; (b) 0.03AP;toP,

(c) 0.03AP,toP; (d) 0.27AP,toP,

A battery is used to charge a parallel plate capacitor till the
potential difference between the plates becomes equal to
the electromotive force of the battery. The ratio of the
energy stored in the capacitor and the work done by the
batterywill be [2007]
@ 12 b 1 () 2 dy v4

The Kirchhoffsfirst law (Zi = 0) and second law (ZiR =XE),
where the symbols have their usual meanings, are
respectively based on [NCERT : P L-97 | 2006]

171.

172.

173.

174.

175.

176.
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conservation of charge, conservation of momentum
conservation of energy, conservation of charge

(c) conservation of momentum, conservation of charge
(d) conservation of charge, conservatrion of energy
Two sources of equal emf are connected to an external
resistance R. The internal resistance of the two sources are
R;and R, (R; > R,). If the potential difference across the
source having internal resistance R, is zero, then

[NCERT : P L-95| 2005]

@)
(b)

@ R=Ry—R
(b) R=Ryx (R +Ry)/(Ry —Ry)
(© R=RR/(R;-R) (d) R=RR /(R —Ry)

Heating Effect of Current

Water boils in an electric kettle in 20 minutes after being
switched on. Using the same main supply, the length of
the heating element should be .............. (o [
times of its initial length if the water is to be boiled in 15
minutes. [NCERT : PL-92 | April 8, 2024 (11)]

@)

3 4
increased, 2 (b) increased, 3

3 4
(c) decreased, 2 (d) decreased, 3

A heater is designed to operate with a power of 1000 Win
a 100 V line. It is connected in combination with a
resistance of 10 Q and a resistance R, to a 100 VV mains as
shown in figure. For the heater to operate at 62.5 W, the
value of Rshould be .......... Q.

[NCERT : PL-93 | April 8, 2024 (11)]

—'V\M—B—| heater ic

100

AAAA
VVYVY

—® 10 VO——
The number of electrons flowing per second in the filament
of a 110 W bulb operating at 220 Vis :
(Givene=1.6x101°C)

[NCERT : PL-92 | April 6,2024 (11)]
(@) 31.25x10% (b) 6.25x10%8
(c) 6.25x10Y (d) 1.25x109
The ratio of heat dissipated per second through the
resistance 5 Q and 10 Q in the circuit given belowis :
[NCERT: PL-92 | April 5, 2024 (11)]

1:2 200

2:1
() 4:1 |

|
@d 1:1 10V
An electric bulb rated 50 W — 200 V is connected across a
100 V supply. The power dissipation of the bulbis:

[NCERT : PL-92 | April 4, 2024 (11)]
() 25W (¢ 50W  (d) 100W

@)
(b)

10Q

@ 125W
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177.

178.

179.

180.

By what percentage will the illumination of the lamp
decrease if the current drops by 20%?

[NCERT : P L-93|Jan. 31, 2024 (11)]
(@ 46% (b) 26% (© 36% (d) 56%
In the following circuit, the battery has an emfof 2 V and

. . 2 Lo
an internal resistance of §Q . The power consumption in

the entire circuit is W.
[NCERT : P L-93|Jan. 31, 2024 (1]

20
2Q
2Q
2Q 20
2Q
MW
I AN
| T vnzv

When a potential difference Vis applied across a wire of
resistance R, it dissipates energy at a rate W. If the wire is
cut into two halves and these halves are connected
mutually parallel across the same supply, the energy
dissipation rate will become:

[NCERT : P L-93|Jan. 30, 2024 (I1)]
(@ uaw by 12W () W (d)y 4w
Different combination of 3 resistors of equal resistance R
are shown in the figures.
The increasing order for power dissipation is:

[NCERT : PL-93| April 13,2023 (1)]

R

A7

® =

(C) I\ AAAA

R R R
WV

0 —>

(@ P,<Pg<P. <P,
(c) Pg<P.<P,<P,

(b) P <Pp<P,<Pg
(d) P.<Pg<P,<P,

181.

182.

183.

184.

185.

186.

187.
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Apotential V,, is applied across a uniform wire of resistance
R. The power dissipation is P,. The wire is then cut into
two equal halves and a potential of V is applied across
the length of each half. The total power dissipation across

twowires is P,. TheratioP, : P, is Jx :1. Thevalue of x is

[NCERT : PL-93| April 13,2023 (I)]
Two identical heater filaments are connected first in parallel
andthen in series. At the same applied voltage, the ratio of
heat produced in same time for parallel to series will be:

[NCERT : P L-92| April 11,2023 (1)]
@ 4:1 (b)) 2:1 () 1:2 (d) 1:4
The Hamount of thermal energy is developed by a resistor
in 10 s when a current of 4A is passed through it. If the
currentis increased to 16A, the thermal energy developed
by the resistor in 10 s will be:

[NCERT : P L-92|Jan. 31, 2023 (I1)]

© 5

Ratio of thermal energy released in two resistor R and 3R
connected in parallel in an electriccircuit is

[NCERT : P L-92|Jan. 29, 2023 (I)]
@ 3:1 b 1:1 () 1:3 (dy 1:27
Given below are two statements: One is labelled as
Assertion A and the other is labelled as Reason R.
Assertion A: Alloys such as constantan and manganin
are used in making standard resistance coils.
Reason R: Constantan and manganin have very small
value of temperature coefficient of resistance.
In the light of the above statements, choose the correct
answer from the options given below.

[NCERT : P L-90| July 29,2022 (11)]
(@ Both Aand Raretrue and R is the correct explanation

of A.
(b) Both A and R are true but R is NOT the correct
explanation of A.

() Aistruebut Risfalse.
(d) AisfalsebutRistrue.
An electrical bulb rated 220 V, 100 W, is connected in se-
ries with another bulb rated 220 V, 60 W. If the voltage
across combination is 220 V, the power consumed by the
100 W bulb will be about W.

[NCERT : P L-93|July 28, 2022 (11)]
Given below are two statements :
Statement | : Aunifrom wire of resistance 80 Q is cut into
four equal parts. These parts are now connected in parallel.
The equivalent resistance of the combination will be 5 Q.
Statement 11 : Two resistances 2R and 3R are connected in
parallel in a electric circuit. The value of thermal energy
developed in 3R and 2R will be in theratio 3 : 2.

@ H (b) 16H (d) 4H
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188.

189.

190.

191.

192.

In the light of the above statments, choose the most ap-
propriate answer from the option given below
[NCERT : P L-93]| July 28,2022 (11)]

(@ Both statement I and statement Il are correct
(b) Both statement | and statement Il are incorrect
(c) Statement I is correct but statement 11 is incorrect
(d) Statement I isincorrect but statement 11 is correct
Two coils require 20 minutes and 60 minutes respectively
to produce same amount of heat energy when connected
separately to the same source. If they are connected in
parallel arrangement to the same source; the time required
to produce same amount of heat by the combination of
coils, will be min.

[NCERT : P L-92| June 29, 2022 (1)]
Water fall from a40 m high dam at the rate of 9 x 104 kg per
hour. Fifty percentage of gravitational potential energy
can be converted into electrical energy. Using this
hydroelectric energy number of 100W lamps, that can be
lit,is: (Takeg=10ms?)

[NCERT : P L-92| June 28, 2022 (I1)]
@ 25 (b) 50 (c) 100 (d) 18
A220V, 50 Hz AC source isconnectedtoa 25V, 5 W lamp
and an additional resistance R in series (as shown in figure)
to run the lamp at its peak brightness, then the value of R
(in ohm) will be

[NCERT : P L-93| June 27, 2022 (1)]

sw’@Lamp R

e
o/

20V,
50 Hz

A uniform heating wire of resistance 36 W is connected
across a potential difference of 240 V. The wire is then cut
into halfand potential difference of 240 V is applied across
each halfseparately. The ratio of power dissipation in first
case to the total power dissipation in the second case
wouldbe 1: x, where x is

[NCERT : P L-93|NA, Sep. 1, 2021 (11)]
Due to cold weather a 1 m water pipe of cross—sectional
area 1 cm?is filled with ice at —10°C. Resistive heating is
used to melt the ice. Current of 0.5 Ais passed through 4
kQ resistance. Assuming that all the heat produced is used
for melting, what is the minimum time required ?
(Given latent heat of fusion for water/ice =3.33 x 10°J kg,
specific heat of ice = 2 x 10° J kg™ and density of ice =
103kg/m? [NCERT : P L-92| Sep. 1, 2021 (11)]
(@ 0.353s (b) 353s (c) 353s (dy 70.6s

/ PHYSICS

193. Aresistor dissipates 192 J of energy in 1 s when a current
of 4A is passed through it. Now, when the current is
doubled, the amount of thermal energy dissipated in 5sin

J. [NCERT : PL-93|NA, Aug. 31, 2021 (11)]

194. In the given figure, the emf of the cell is 2.2 V and if internal

resistance is 0.6Q. Calculate the power dissipated in the

whole circuit : [NCERT : PL-93| Aug. 26, 2021 (1)]
4Q
ZQ\/\/\/"AfQ
A B
2Q 8Q

VWWA

8Q)
||
| [

22V, r=0.6Q

@ 132W (b) 065W (c) 22W (d) 44w

195. An electric appliance supplies 6000 J/min heat to the
system. If the system delivers a power of 90W. How long
itwould take to increase the internal energy by 2.5 x 102J?

[NCERT: PL-92 | Aug. 26, 2021 (1)]
(@ 25x10%s (b) 4.1x10%
(c) 2.4x10% (d) 2.5x10%

196. An electric bulb of 500 watt at 100 volt is used in a circuit
having a 200 V supply. Calculate the resistance R to be
connected in series with the bulb so that the power
delivered by the bulb is 500 W.

[NCERT : PL-92| Aug. 26, 2021 (11)]
@ 20Q (b) 30Q
© 50 (d 10Q

197. The energy dissipated by a resistor is 10 mJin 1 swhen an

electric current of 2 mA flows through it. The resistance is
Q. (Round off to the Nearest Integer).
[NCERT : P L-93|March 16, 2021 (11)]

198. An electrical power line, having a total resistance of 2 Q,
delivers 1 kW at 220 V. The efficiency of the transmission
line is approximately : [Sep. 05, 2020 (1]
@ 72% (b) 91%

(c) 85% (d) 96%

199. Model a torch battery of length | to be made up of a thin
cylindrical bar of radius ‘a’ and a concentric thin cylindrical
shell of radius ‘b’ filled in between with an electrolyte of resistivity
p (see figure). If the battery is connected to a resistance of
value R, the maximum Joule heating in R will take place for :

[NCERT : P L-92 | Sep. 03,2020 (D)]
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200.

201.

202.

203.

204.

_p (b
@ R= 21‘[|[a)

__P R
b R P In[
(©) R:£|n[9

Tl a

(d)

In a building there are 15 bulbs of 45 W, 15 bulbs of 100 W,
15 small fans of 10 W and 2 heaters of 1 kW. The voltage
of electric main is 220 V. The minimum fuse capacity (rated
value) of the building will be:

[NCERT : P L-92|7Jan. 2020 1]
(@ 10A (b) 25A (c) 15A (d)y 20A
The resistive network shown below is connected toa D.C.

source of 16 V. The power consumed by the network is 4
Watt. The value of Ris :

[NCERT : PL-93|12Apr. 2019 1]

4R
Av‘v‘v‘v‘v‘v‘v R Av‘v‘v‘v‘v‘v‘v R
AMAMA AMMA
VYWY VVVWYy
AMAMA AMAMA
YWY VWYY
4R 12R
K
e=16V
@ 6Q (b) 8Q © 10 d) 16Q

One kg of water, at 20°C, is heated in an electric kettle
whose heating element has a mean (temperature averaged)
resistance of 20 Q. The rms voltage in the mains is 200 V.
Ignoring heat loss from the kettle, time taken for water to
evaporate fully, is close to :
[Specific heat of water = 4200 J/(kg°C), Latent heat of water
= 2260 kJ/kg] [NCERT : PL-93|12 Apr. 2019 11]
(@ 16 minutes (b) 22minutes
() 3 minutes (d) 3 minutes
Twoelectric bulbs, rated at (25 W, 220 V) and (100 W, 220 V),
are connected in series across a 220 V voltage source. If
the 25 W and 100 W bulbs draw powers P, and P,
respectively, then:  [NCERT : P L-93|12Jan.20191]
(@ P,=16W, P,=4W (b) P;=16W, P,=9W
(c) P;=9W, P,=16 W (d) P,=4W, P,=16 W
Two equal resistances when connected in series to a battery,
consume electric power of 60 W. Ifthese resistance are now
connected in parallel combination to the same battery, the
electric power consumed will be :

[NCERT : PL-93|11 Jan. 20191]

205.

206.

207.

208.

2009.

210.
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(@ 60w (b) 240W (c) 120W (d) 30W

A current of 2 mA was passed through an unknown resistor

which dissipated a power of 4.4 W. Dissipated power when

an ideal power supply of 11V is connected across it is:

[NCERT : P L-93|10Jan. 2019 I1]

@ 11x10°w (b) 11 x 103 W

(© 11x107*w d) 11x10°W

A constant voltage is applied between two ends of a metallic

wire. If the length is halved and the radius of the wire is

doubled, the rate of heat developed in the wire will be:
[NCERT : PL-93| Online April 15, 2018]

(@ Increased 8 times (b) Doubled

(c) Halved (d) Unchanged

In the circuit shown, the resistance r is a variable resistance.

If for r = fR, the heat generation in r is maximum then the

valueof fis: [NCERT : PL-93|Online April 9,2016]
R
® 5 &
(b) 1
1 r
© 7
3 I
@ 5

In a large building, there are 15 bulbs of 40 W, 5 bulbs of
100 W, 5 fans of 80 Wand 1 heater of 1 kW. The voltage of
electric mains is 220 V. The minimum capacity of the main
fuse of the building will be: [NCERT : P L-93|2014]
@ 8A (b) 10A
(© 12A (d) 14A
Four bulbs B,, B,, B; and B, of 100 W each are connected to
220V main as shown in the figure.

[NCERT : P L-93| Online April 19, 2014]

68, B8,

L Lg
Ammeter
Thereading in an ideal ammeter will be:
(@ 045A (b) 0.90A
() 135A (d) 180A
The supply voltage to room is 120V. The resistance of the
lead wires is 6Q2. A 60 W bulb is already switched on. What
is the decrease of voltage across the bulb, when a 240 W
heater is switched on in parallel to the bulb?
[NCERT : P L-93|2013]

(b) 2.9\olt
d) 10.04\0lt

B, BB,

220V

(@ zero
() 13.3\olt
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211. Two electric bulbs rated 25W —220 V and 100W —220V are
connected in series to a 440 V supply. Which of the bulbs
will fuse? [NCERT : P L-93|2012]
(@ Both (b) 100W () 25W  (d) Neither

212. Three resistors of 4 Q, 6 Q and 12 Q are connected in
parallel and the combination is connected in series with a
1.5V battery of 1 Q internal resistance. The rate of Joule
heating in the 4 Q resistor is

[NCERT : P L-93| Online May 12, 2012]
(@ 055W (b) 033W (c) 025W (d) 0.86W

213. The resistance of a bulb filmanet is 10002 at a temperature
of 100°C. If its temperature coefficient of resistance be 0.005
per °C, its resistance will become 200 Q at a temperature of

[NCERT : P L-91]|2006]
(@ 300°C (b) 400°C (c) 500°C (d) 200°C

214. An electric bulb is rated 220 volt - 100 watt. The power

consumed by it when operated on 110 volt will be
[NCERT : P L-93| 2006]

(@ 75watt (b) 40 watt

() 25watt (d) 50watt

215. A heater coil is cut into two equal parts and only one part
is now used in the heater. The heat generated will now

be [NCERT : P L-92|2005]
(@ four times (b) doubled
(c) halved (d) one fourth

216. The resistance of hot tungsten filament is about 10 times
the cold resistance. What will be the resistance of 100 W
and 200 V lamp when not in use ?

[NCERT : P L-93|2005]
@ 200 (b 40Q (c) 2002 (d) 400Q

217. The thermistors are usually made of

[NCERT : P L-90|2004]
(@ metal oxides with high temperature coefficient of resistivity
(b) metals with high temperature coefficient of resistivity
(c) metalswith lowtemperature coefficient of resistivity
(d) semiconducting materials having low temperature

coefficient of resistivity

218. Time taken by a 836 W heater to heat one litre of water
from 10°Cto40°Cis [NCERT : P L-92|2004]
(@ 150s (b) 100s (c) 50s (d)y 200s

219. A wire when connected to 220 V mains supply has power
dissipation P;. Now the wire is cut into two equal pieces
which are connected in parallel to the same supply. Power
dissipation in this case is P,. Then P, : P, is

[NCERT : P L-93|2002]
@ 1 (b) 4 (¢ 2 (d 3
220. Ifin the circuit, power dissipation is 150 W, then Ris
[NCERT : P L-93|2002]

221.

2278

223.

224,
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R
W
'15v

@ 20 () 6Q () 50 d 40

Wheatstone Bridge and
Different Measuring Instruments

The value of unknown resistance (x) for which the
potential difference between B and D will be zero in the
arrangement shown, is :

[NCERT : PL-101 | April 6, 2024 (1)]

@ 3Q by 90 (0 6Q (d) 42Q
In ametre - bridge when a resistance in the left gap is 2Q
and unknown resistance in the right gap, the balance
length is found to be 40 cm. On shunting the unknown
resistance with 2Q, the balance length changes by:
[Feb.1,2024 (11)]

(@ 625cm (b) 225cm (¢) 20cm  (d) 65cm
To measure the temperature coefficient of resistivity o of
a semiconductor, an electrical arrangement shown in the
figure is prepared. The arm BC is made up of the
semiconductor. The experiment is being conducted at 25°C
and resistance of the semiconductor arm is 3mQ. Arm BC
is cooled at a constant rate of 2°C/s. If the galvanometer
G shows no deflection after 10 s, then o is:

[NCERT : P L-101 | Feb.1,2024 (11)]

(@ -1x102°c-1

(b) —-2x102°Cc-1

(€) -2.5x102°C1 1
VvV =5mV

(d -15x102°c!
The resistance per centimeter of a meter bridge wireiisr,
with XQ resistance in left gap. Balancing length from left
end is at 40 cm with 25 Q resistance in right gap. Now the
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225.

226.

2217.

228.

2209.

wire is replaced by another wire of 2r resistance per
centimeter. The new balancing length for same settings

will be at [Jan. 31, 2024 (11)]
@ 20cm (b) 10cm
(c) 80cm (d)y 40cm

Two resistance of 100 © and 200 Q are connected in series
with a battery of 4V and negligible internal resistance. A
voltmeter is used to measure voltage across 100Q
resistance, which gives reading as 1 V. The resistance of
voltmeter must be Q.

[NCERT : P L-97|Jan. 30, 2024 (11)]

Awire of length 10 cm and radius ~/7 x 10~*m connected
across the right gap of a meter bridge. When a resistance
of 4.5 Q is connected on the left gap by using a resistance
box, the balance length is found to be at 60 cm from the
left end. If the resistivity of the wire is R x 10-Qm, then
valueof Ris:  [NCERT : P L-101|Jan. 27, 2024 (1)]
(@ 63 )y 70 (c) 66 (d)y 3
Wheatstone bridge principle is used to measure the specific
resistance (S,) of given wire, having length L, radius . If
X is the resistance of wire, then specific resistance is :

2
S, = x[%} If the length of the wire gets doubled then

the value of specific resistance will be :
[NCERT : P L-84|Jan. 27,2024 (11)]

S

@ - (0) 25,
S

© 5 @ s,

Three voltmeters, all having different internal resistances
are joined as shown in figure. When some potential
difference is applied across A and B, their readings are

V,, V, and V;. Choose the correct option.
[Jan. 27,2024 (11)]

O—®
[ — o
A B
O
@ V=V, (b) V,#V,y-V,

() V +V,>V, d) Vi+V,=V,
If the potential difference between B and D is zero, the

1 .
value of x is HQ' Thevalueofnis..........
[NCERT : P L-101 | Jan. 30, 2023 (11)]

230.

231.

232.

233.

B49

When two resistance R; and R, connected in series and
introduced into the left gap of a meter bridge and a resistance
of 10Q isintroduced into the right gap, a null point is found at
60 cm from left side. When R, and R, are connected in parallel
and introduced into the left gap, a resistance of 3 Q is
introduced into the right-gap to get null point at 40 cm from
left end. The product of R; Ryis____ 0?2
[Jan. 29, 2023 (11)]
Resistances are connected in a meter bridge circuit as
shown in the figure. The balancing length I, is 40 cm.
Now an unknown resistance X is connected in series with
P and new balancing length is found to be 80 cm measured
from the same end. Then the value of x will be Q.
[July 26, 2022 (1)]

——)

E K

A battery of 6 V is connected to the circuit as shown
below. The current | drawn from the battery is :

[NCERT : P L-101 | July 26, 2022 (11)]

30 30
50
60 60
- |
T L 20
6V
@ 1A (b) 2A
6 4
A 2A
© 1 © 5

A meter bridge setup is shown in the figure. It is used to
determine an unknown resistance R using a given resistor
of 15 Q. The galvanometer (G) shows null deflection when
tapping key is at 43 cm mark from end A. If the end
correction for end Aiis 2 cm then the determined value of
Rwill be Q.
[NCERT : P L-101 | June 28, 2022 (1)]
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5V

W\/

15Q R

234. Current measured by the ammeter @ in the reported
circuit when no current flows through 10 Q resistance
will be A.

[NCERT : P L-101 | June 28, 2022 (1)]

R 40
3 60
N [\
\‘i“/ 1!
36V

235. Consider a 72 cm longwire AB as shown in the figure. The
galvanometer jockey is placed at P on AB at a distance x
cm from A. The galvanometer shows zero deflection.

20 ¢ 6Q

AMA AMA
Wy WYy

p

The value of x, to the nearest integer, is .
[NCERT : P L-101|March 18,2021 (I1)]

The four arms of a Wheatstone bridge have resistances as
shown in the figure. A galvanometer of 15Q resistance is
connected across BD. Calculate the current through the
galvanometer when a potential difference of 10 V is
maintained across AC.

[NCERT : P L-101 | March 17, 2021 (11)]

236.

B
(@ 244pA 1000 100

A 2 C
(b) 4.87pA G

6002 50
©) 244mA 'ID
"oV

(d) 487mA

237. Tworesistors 400Q2 and 800Q2 are connected in series across
a 6 V battery. The potential difference measured by a
voltmeter of 10 kQ across 400Q2 resistor is close to:

[NCERT : P L-83]|Sep. 03,2020 (11)]

/ PHYSICS

@ 2v (b) 18V
() 205V (d) 195V

238. Four resistances of 15 Q, 12 Q, 4 Q and 10 Q respectively
in cyclic order to form Wheatstone’s network. The
resistance that is to be connected in parallel with the
resistance of 10 Q to balance the networkis Q.

[NCERT : PL-101|NA. 8 Jan. 2020 I]
239. In ameter bridge, the wire of length 1 m has a non-uniform

drR
cross-section such that, the variation ol of its resistance

. . dR 1 .
R with length I is o W Two equal resistances are

connected as shown in the figure. The galvanometer has
zero deflection when the jockey is at point P. What is the

length AP? [12 Jan. 2019 1]
| L
a) 02m '
@ R R
— ww W
(b) 03m
c) 025m
© R@
(d) 0.35m — | —e—1—-|—>

240. The resistance of the meter bridge AB in given figure is 4Q.
Witha cell of emfe= 0.5 V and rheostat resistance R, = 2Q
the null point is obtained at some point J. When the cell is
replaced by another one of emf & =¢, the same null point J is
found for R, =6Q. Theemfe,is:  [11Jan.20191]

@ 04V lsl

||
(b) 03V ®

AR ¥ B

© 06V !

[

ANNVWA

(d 05V Iy R,

241. In a Wheatstone bridge (see fig.), Resistances P and Q are
approximately equal. When R = 400 Q, the bridge is
balanced. On interchanging P and Q, the value of R, for
balance, is 405Q. The value of X isclose to:

[NCERT : P L-101]11 JBan. 20191]
(@ 401.50hm
(b) 404.50hm
(c) 403.50hm

(d) 402.50hm
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242.

243.

244,

245,

In the experimental set up of metre bridge shown in the
figure, the null point is obtaine data distance of 40 cm from
A.Ifa 10 Qresistor is connected in series with R;, the null
point shifts by 10 cm. The resistance that should be
connected in parallel with (R; + 10) Q such that the null
point shifts back to its initial position is: [11 Jan. 2019 1]

(@ 20Q R\ R

(b) 400Q

() 60Q A B
@ 300 | ()

On interchanging the resistances, the balance point of a
meter bridge shifts to the left by 10 cm. The resistance of
their series combination is 1kQ. How much was the resistance
on the left slot before interchanging the resistances? [2018]
@ 990 Q (b) 505 Q
(© 550Q d) 910 Q
Which of the following statements is false ?
[NCERT : P L-101|2017]

A rheostat can be used as a potential divider
Kirchhoff's second law represents energy conservation
Wheatstone bridge is the most sensitive when all the
four resistances are of the same order of magnitude
In a balanced wheatstone bridge if the cell and the
galvanometer are exchanged, the null point is disturbed.
In a meter bridge experiment resistances are connected as
shown in the figure. Initially resistance P = 4 Q and the
neutral point N is at 60 cm from A. Now an unknown resis-
tance R is connected in series to P and the new position of
the neutral point is at 80 cm from A. The value of unknown
resistance Ris: [Online April 9,2017]

33

(@)
(b)
©

(d)

@ T o gl h

(b) 6Q C

© 7Q A N B

n 2

@ 3 Q —|||—’\%/\/—4-)—
E Ry K

246.

247.

248.

249,

B51

Shown in the figure below is a meter-bridge set up with null
deflection in the galvanometer. [2008]
The value of the unknown resistor R is
55Q R
(@) 13.75Q ZAI_W_lV J{I‘”W“‘IV
(b) 2200 2
© 1100 [<—20 cm—>
d) 550 o
In a Wheatstone's bridge, three resistances P, Q and R

connected in the three arms and the fourth arm is formed
by two resistances S; and S, connected in parallel. The
condition for the bridge to be balanced will be

[NCERT : P L-101 | 2006]

P 2R P _R(5+5))
(@) Q S$+S; (b) Q  SS;
E_R(Sl+82) E_ R
© Q 255, Q S$+S;

In a meter bridge experiment null point is obtained at 20 cm.
from one end of the wire when resistance X is balanced
against another resistance Y. If X <Y, then where will be the
new position of the null point from the same end, if one
decides to balance a resistance of 4 X againstY ~ [2004]

(@ 40cm (b) 80cm
(c) 50cm (d)y 70cm
An ammeter reads upto 1 ampere. Its internal resistance is

0.81chm. To increase the range to 10 A the value of the

required shunt is [2003]
@ 003Q (b) 03Q
() 09Q (d) 0090
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(1027) Given, Resistance of room temperature, R, = 50Q

Temperature coefficient of material, oc = 2.4 x 10“4 °ec-l
R=R,(1+0aAT)
:>62 50 [1+2.4x 1074 AT]
=0.24=2.4x10"* AT = AT =1000°C
= T-27°=1000°C
=T=1027°C
(748) We know that
Resistance R=R (1 + aAT)

AR
= — =oAT

Ro
Taking temperatures 0°C and 100°C at a time

R-R,
Ro =aAT

10.2-10
10
02
" 1000
Taking temperatures 0°C and t°C we get
10.95-10
10
0.95 0.2

=—xt
10 1000

L 0% =475°C
100 02
= t=475+273=748K

= (100 - 0) ()

= a(t-0)

[using ()]

i _pl poe !
(16) Resistance R = A= R= 2 =R ocr—2
Volume of wire remains constant,
Vi=Vf

al= o
. 4
I'=4l

41
Rr ( \\ 2

r

o2 ‘=
R r | =16=>R'=

4

Hence, x =16

(b) Using R,=R; (1+aAt)
leen R0 SQ R10g=10Q

Rigg = Ro (1 + aAT)
AistR, o 2R, (1+ aAT))

16R

.10 =8 (1+a x100) = 1000 = %

= Rygo =8 (1+400a) = 8 (1+1) =160

5.

10.

(32) Resistance

pf pVOfRocL
A A2 (r2)2
BB o]
“"Rg i 2 |2x10°
LRA=320Q
(22) Current, i=d—q
dt
2
L q= fudt_f(st +4t3) =‘t3+t4‘l
=23_ 1+24 1 22C
220

: = 609, Ry =——-=80Q
(©) Resistance, R T =275

Rr =Ry(1+0AT)
80=60[L +2 x 1074 (T = 27)]

T =1694°C
t, 20
(d) Charge, q= j Idt = j (20+3t)dt
t 0
2 20
=20t + 3% =1000C

0
b) Equivalent resistance
=R;+R

Reilstlwty dzepends on temperature.

The resistivity of the material is given by

Pr=po (1 + L AT)
(@) Let

Initial length =1,

Final length = I

Initial area = A

Final area = A

. \Volume remalns same

SALEAL=AL = A

4
=4A, =A,
pl .
Initial resistance, Ry = ?1 =160Q (given)
1
Final resistance, R, =ﬂ
Az
Ra_bAL_L A
TRy Al 44AL
1 1
= R, =—R; =-—-x160=10Q
16 16
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11. (15) For same supply voltage
ioRo =100 Rigo )
=2R,=12R,[1+100a] ..(I)

—1+1000 =2 = 1000 =2 = g =
3 3 150
At50°C temperature
I5o Rsp = 1o Ry
. igR 2xR
=iy = oo _ xRo

Rsg Rg(1+500)
2

6
—1=—=1.5A=15><102mA
1+50x- >~ 4

150

12. (b) Under the effect of applied electric field, the free
electrons get accelerated due to electric field and
they move from lower to higher potential. However,
electron collides with lattice ion during passage and
follow curved path.

13. (3) e
1\

lcm

¥

100cm

Given,
Specific resistance, p=3x 10~ Qm

3x107 x(1x 10*2)
Resistance, R=p—= 5
A 100x1x10™

=3x107Q

14. (25) Current, | = 2A; Cross sectional
Area, A=25mm? =25 x 10 m?
Number of free electron, n =2 x 1028
Charge on electron,e=1.6 x 10-1°C

Drift velocity Vv, =
4" hea

2

2x10% x1.6x1071° x 25x107°
=25x 108 ms!
15. (125) Number den5|ty of free electrons
=8x108m=3
Area 2x10"%m2 Current, I=3.2A

3.2

Drift speed V, =
P M = oA ™ 82107 X 1.6 1020 x 210

=125%x105m/s
16. (25) Let ¢ = initial length of the wire
A = cross section area of the wire
p = resistivity of material of the wire

.. . J4
Initial resistance, R = pK
New resistance,

Ri=p2l 19505 —1.05R
0.96A A
% change = RF;R =1‘252_R x 100 = 25%

17.

18.

19.

20.

21.

(b) Resistivity (p) is given by
m

ne2r

With increase in temperature, number density n
increases and relaxation time t decreases. But n is
dominant over t. Hence, resistivity (p) decreases.

(@ We have
Vo= L
(d) Giventhat
Q= (at— Bt +t%)
'—ddQ_(a 2Bt+3yt2) ()

For minimum value of current

& (-2p)=0 —t= o
o =E-2)=0 =t=g

Put this value in equation (i)

2
i=(o.—2Bt+3yt2) = 0c—2[3><%+3y X[£]

="

(b) Giventhat

Current, | =2A

\oltage, V=34V

Using Ohm’s Law, V = IR

Here resistivity, p=1.7 x 108 Q-m

R= 3 =17Q
pL pL
=— - R=E=
1722 [ Aj
_LIA)  , LTAL 17V
p p P
M = density x volume
8.92x107°
Volume, V= ———3 =10
8.92x10
17, 6 17x10°°
12= =L(10°) = =2 =100
P 1.7x10

.. L=10m

©AQ 0

P
<

v

[
Let resistance of awire R and length 1.

R =p—£=5£2

A

Volume of wire is constant in stretching
Vi:Vf = Aigi :Afﬂf
Al=A'Gl) = A'=—

_pls _p(BY) _ 25(p€

Rs = =
5

=V is independent of cross sectional area.
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p! pl ; 2 2
2. @ rR=EE-____[. theCSAIis n(b*-a’)]
n(bz—az)
B 2.4x10°%x 1 2.4 102 , 3
(@ —2)a0® T 1p W0 =02x10%=2410%0
So,n=2
23. (44) LetL;=1I;. Then, L;=1.21;

24.

25.

26.

As volume is constant,
So resistance o (length)?2

2
%:[ﬂﬂ] =144= R; =144R;

AR
So, —x100=
Ri i
(b) Consider of the length of X part is ¢ then the length
of Y partwill be 1—¢.

mxmo = 44%

4 1-7
a Q 0
X Y
20
——
W
Rx _Ix ( R_p_f)
Ry ly ’ A

When wire is stretched to double of its length, then
resistance becomes 4 times.

R, =4R, = 2R,
R

Rx 1 gofx_1
Ry 2ty 2

(@) Resistance, R, = p%

1
(3L, ) L
A /3 A

(b) Driftvelocity, vy = (e—Tj E
m

Here, © = relaxation time
E =electric field

= v ()7 (- =-7)

I
Vd oC (
Here, ¢ = length of conductor
V = Potential difference applied across the wire.
As temperature increases, relaxation time decreases, hence
v, decreases.

217.

28.

29.

30.

31.

32.

/ PHYSICS

Also, v, oc v, so drift velocity depends on the applied
potential difference.
Drift velocity is also given by

I
neA’
it is not mentioned that current is at steady state neither it
is mentioned that n is constant for given conductor. So it
can’t be said that v, is inversely proportional to A.
First and fourth statements are correct.
(144) We have
R =slopeof I -V curve =tan 45° =1

_RA_1xmx(1.2x107%)?
I 31.4x1072
=144x10~% Qcm

Vq =

|
As, R=P
AP

(a) We know that

R =Ry(1+0aAT)

S0,2 = Ry(1+ax10) (0
3= Ry(1+ax30) (i)
Dividing (i) by (ii), we get

3 _1+30a
2 1+10a

= 3+30a =2+ 600 =1 =300

= o= =0033°C-
30

48)1=JA

2 2
2

= tx105x3x16x10°=48n1A

(12) We have
I=JA
=105x r[4°-27 x 105 = tx12A
So,x=12
pl

C) R=—
(© 1

AR _Al_AA

R I A

[Note: This is not relative error case, so —ve sign

AA
comes with T]

Now, V = constant
Al = constant

o, 8N L[N
| |
2Al

= =2x0.4=0.8%

(300) If length is increased by n times then, resistance
increased by n? times
So, R, =4R,
AR:Rf _Ri :SRI
% AR =?x100 =300%
2
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33. (@ Currentisconstant in the conductor. | = constant 39. (b) Given,i=ajt+ pt?
Put o, =20 and =8, we get i = 20t + 8t?

Resistance of element of conductor, dR = % d 15
_ o Current, i = d—? =N J'dq = J'idt —q= I (20t +8t%)dt
dV =idR :@ r . °
mr 2 3 2 2
20t 8t 15°-0 8 .3 A3
. =|—+—| =20 —-(15°-0
AV _ip = ( 2 3]0 ( 2 }3( )
dX Tfrz dX 8 15 3
Drift velocity, =q=10x% (15)72+ (—3) =(0=2250+9000=11250C
eEt 1
Va=- AsVyxcEand Ex— 40. (5) Given: Conductivity of wire, o =5x107 S/m

r
So, if r decreases, E will increase and hence V¢

. . _ _ 4
34. (1) Fromgraph (figure 1) voltageat t =3.2s =6V Radiusof wire, r = 0.5 mm =5x10"" m

W Electricfield, E =10x1073 V/m
R=1 J -3 7= ] =5x10°
6V = =ocE =10%x10"" x5x%x10 =5x
T Since, J = = L =510
N ) =— — =
s AT A
V 6-5 =i=5x10° xnr?
Current, | = == ~1A 105 x e (5 102 5
35. (d) Inparallel combination, equivalent resistance, = 910 (5 ) =§25n><10 A
R. R Y} ¢ S 1=125T mA S i1=5"1TmA S Xx=5
R=—1L1"2 _— P1P2 [ R =p—} 41.  (300) Given,
Ri+Ry A pr+ps A Charge, q = 20 C, potential difference, AV=15V
25x102 1.7x2.6x10°16 Work done, W=gAV =20 x15=300J
or,R= = % 3 . R=0.858mQ 2
3x10 4.3x10 ™ ! R_p_ﬂz p! )
36. @ 1,=1,=1, . (b) Resistance, R = A (Vol) of Roc/
A =A,=AandA,=2A
BN
2)e2) o Ak
_RR  p) VAJNAJ Re 13
@ R, +R, = on p7]_|+p72| As length increases 25%, if 7, = ¢ then
Al 18 ] 25
. Bz P12 :Bz 102 = 6x3 - £2—£+€Xm—1.25f
2 pp+py 2 (prt+p2) (6+3) R /2
sop=4 . . . o= o, R,=15625R
37. (c) Fromformula, driftvelocity, V, =neV A Ry (1.250)
1 10 . % increase in resistance R = 56%
7 T eVy  5x10°8x16x10 9% 2x10°3 43. (b) py =98x107; p, = 2.65x107°
= 625 x 10%5 | pe =1.724x10%; py =5.65x107
38. (d) Resistance of the conducting wire, R A S PMm > P > Pa > Pe
o . A 44. (d) Charge mobility
When length of the wire is doubled, it length becomes v
I=2l. (W) =?d [Where Vy = drift velocity|
A
New area of cross-section, A'=— o
W ' 2 and resistivity (p) =E_ _EA = E _1e)
n_Px(2) _,pl .
2 [AJ A Vy VA
2 E Ip
From the Ohm’s law, V=R

2
VooV 1VA 1.l><10_3><1t><(5><10_3) m?2
- Current, | =—= R I = I = = u=1.0—
Rz (Zj 4p 5x1.7x1078 Vs
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45,

46.

47,

48.

49,

50.

51.

(b) Equation of straight line from graph

1
y=—-mx+c=InR=-m| = |[+cC
T2

here, m & c are constants
1 _ 2
o] e o
R=egl \T =e ‘T"/xe*= R(M)=RpeT

(p)(dx)

dR =
(@ RN
R= j drR

b

o odx
'[dR - pi 4nx?

e

m
) p= =
© ne?t  8.5x10%8 x (1.6x10719)2 x25x1071°

X la

9.1x10731

=108Q-m
(@) Clearly, from graph
d
Current, | = d—?=0att=4s [Since g is constant]
(@ Using, I = neAv,
1

.. Driftspeedvy = —

P 47 heA
B 15
"~ 9x10% x1.6x1071° x5x107°

=0.02 mmst

14
(c) Resistance, R:%

2

¢ 0 pt
L P tsvolume (V) =As]

R - p; X— =

A (¢ V
Since resistivity and volume remains constant therefore
% change in resistance

AR AL (0.5)=1%
R

(@ Given,R,=100Q,1'=1/2,R,=?

pl

Resistivity of wire, R = A -+ Area x length = volume

V
Hence, R = p_2

Since, p — constant, V — constant

Roci or Roci - A=mr?

A2 ré
Ry

1

=16=R, =16 x100=1600 Q.

52.

53.

54.

55.

56.

57.
58.

p =
8x10%8 x1.6x10719 x 2.5%x107* x0.1

/ PHYSICS

VA \Y

l
& V=IR=meAig)p P hAVl  n Vil
Here V = potential difference
| = length of wire
n = no. of electrons per unit volume of conductor.
e = no. of electrons

Placing the value of above parameters we get resistivity
5

=1.6x107°0Om

(c) i=neAV,and Vy «~JE (Given)

or, iocJE or, i2 Eor, i2oc V
Hence graph (c) correctly dipicts the V-1 graph for a wire
made of such type of material.

I
(c) Resistance of wire (R) = P

If wire is bent in the middle then I’ = lZ,A’ =2A
|

". New resistance, R’ = L p—E R
- RPN T A TaaT e
(a) Resistance of wire
2

R :p_lzi ( V:Aﬁ)

AV

/2

Hence, R = pv = constant x (2
.. Fractional change in resistance
AR Al AR ds
bl _ ;) — — _
= | = 100 x = ZOOX( g)
= defe=0.1%

0.1
0 inR=[200x{—:| =0.29
.. %changeinR [ X{looﬂ 0.2%

.. Resistance will increase by 0.2%.
(a) Let j bethe current density.

Then jx2nr?=1=j=

p_'{_i} _pl el
2| rlyp 2ma 2n (a+b)
On applying superposition as mentioned we get

- pl pl
AV =2 AV -
BC =X OYBC T A n(@+h)
(c) Asshown in Answer (a) E :p_lz
2mr

(d) Resistance of a metal conductor at temperature t°C
isgiven by R =R, (1 + at),
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R, is the resistance of the wire at 0°C
and a is the temperature coefficient of resistance.
Resistance at 50°C, R;; =R, (1 + 500) . (D)
Resistance at 100°C, R, =R, (1 +100a) ... (ii)
From (i), Rg;— R, = 50aR, .. (iii)
From (ii), R, — Ry = 100aR, . (Iv)
Dividing (iii) by (iv), we get

Rso—Ry 1

Rigo—Ro 2
Here, Ry =5Q and R, = 6Q

C5=Ro _1 or6-R,=10-2R, or, R,=40.
6— Ry
59. (d) Letd, and dg are the diameter of wire A and B
respectively.
Let pg and p, be the resistivity of wire A and B. We have
given
P = 2p, g =2d,
It both resistances are equal
R;=R,

2 2
pels _pala - B _Pa 98 _ pPa 4da_,
- pg  d3

Ae A LA 2pp  d%

60. (b) Given,
El 4 n 2
—=—and ==—
/2 3 0] 3
0 !
R]_ = _é ; R2 = _5
TCrl 7'Cr2

When wires are in parallel tothe circuit potential difference
across each wire is same

iR, =R,
i Ry _ply mi _fp & 3.4 1
i2 Rl 7'Cr22 pn El r22 4 9 3
6. d 4 60 10Q
c
802 350
= N D
40% 270
A C AN
11Q 80
The given circuit can be redrawn as
10Q 50

U
60 5Q 8Q2
— W— W———W—
A c 5 B

= Ry =60 +50Q+80 =190

B225

62. (b) Due tosymmetry, the two middle resistance can be
removed.
Hence, the new circuit will be :

RQ
A
R
2R
2R B8R

New resistance = 2R + — = ——
3 3

63. (160) Equivalent resistance is,

140.4Q2
I 2400
24
10Q
R=140.4+ 220210 _ 104+ 2890 _ 1500
T U 240+10 0 T 250

: .V 24
Hence, reading of ammeter is= — —— =160 mA

R 150
64. (d) Ryg=Ri+ (R, IR51IR,)

Liz 13 RoR3Ry

= R2R3+R3R4+R4R2
= +&:1ZQ

8x4+4x8+8x8
and current, |=i :22
oq 12
2Q
65. (5) [ 1 =10equal part

Each part has resistance, r = 2Q
S Req = (]I x5

r-r

5= x5-2,5-50
r+r 2 2

66. (1) Resistance 6Q is short circuited

ZQ% RQ% SQ%
T 1 1

A
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o A
= 3Q 3120

B

§><3

R,= 53— =10
—+3
2

67. (b) Inseries combination
Reg =R+ Ry
2R, (1+ o AB) = Ry(1+ auy AB) +Ry(1+ o, AB)
= 2Ry (1+ o AB) = 2Ry + (0o + ay) RyAO
_ontap
g=——2

(04
= 2

1
For parallel combination r~ = | +
p 1 2

1 1 1

= = ;i3
%(H%AG) R(1+04A8) R(1+0,A0)

2 1 1
= = +
1+apA0 1+04A6 1+0,A6

2 1+ 0,A0+1+ A
et =
1+0,A0  (1+04A0)(1+0,A0)

= 2[(1+0440)(1+0A0) |
=[2+(0y +02)A0] [1+a,A0]
= 2[1+0a,A0+0,A0+0,0,A0]

=2+ 200,A0+ (0, + 0, ) AB +a, (ay + o, ) AO?
Neglecting small terms
=2+2(oq+ 0,)A0=2+ 200,,A0 + (o + 0))AO
oy + a,
2

68. (c) Equivalent resistance in series grouping,

Req =Ry + Ry +..4R;
Reg = 3300 + 100+ 100+ 100+ 100 + 100 + 100 + 100

4 1
4000 1000

= (ay + a,y)A0 = 20,00 = a, =

Vo=iR :ix500 =0.5V
1000
69. (81)At steady state, capacitor behaves as open circuit.

40
B

/ PHYSICS

\Y 9 9 4 9 9
== A = 2o
Reg q,12%4 4 4+12) 4 16
12+4
. Potential difference across capacitor,

V=l ><8—i><8-g
B A T )

1 .., 1 81 81 X .
. ==—CV°z—=x4x—pl = —pJ=—pJ
. U=3 o A == S (given)

. Xx=81

70. (b) -

!
2

R,=2Q+20Q+1Q=50

VvV 10
Current, | = —=—=2A
Ry 5
|
Currentin resistance R, = - =1A

2
71. (36) At steady state, capacitor bahaves as an open circuit
and current flows in circuit as shown in the figure below.

oV 9V
60 GUF 603
A B A" B
= Y
30 30
3 i
Lf |
Req=9Q
Current, i = N =1A
920
Potential difference across 6uF capacitor is
AV=6i=1x6=6V
.. Charge stored in 6uF capacitor,
Q=CAV=6x6x105C=36C
R
72. (30) AVWAA
i1
i 20¢2
A : AW B (A )—
2
15¢€)
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73.

75.

Given, i,=03A,i=0.9A
S0, Vg =iy X R, =20x0.3=6V
_Vag_6_2,

i — ==
"R, 15 5

N 3 2 _lA
|1=|—(|2+|3)—E— E+§ =5

.~.R1=ﬂ=%=309
L -
5

(a) Aswire is cut into 5 equal parts so resistance of each

R
part=

In parallel grouping i——+_+ +i
) R ............. R

> MW
6Q
Current flowing in the circuit in steady state

v__3 _3

g 6+4 10

[~ In steady state current through capacitor is zero]
Potential difference on 6 resistance

3
V—RXI—GXE—l.SvoIt

Capacitor will have same potential so charge,
q=CV=(4uF).(1.8volt)=7.2uC.

(d Q>

8V

D

Equivalent resistance,
Req =402

. 8
Current, 1 = Z =2A

Currentthrough R,, it = —> = 2
urrentthrough Ry, lh =2—>==

. 213 1
Currentthrough R,, I =——=-A

2 3

76.

77.

78.

79.

80.

B227

(b) The circuit can be reduced to

80

40 40 —WW—

a b= a MW b
8O

L W—
16 Q
1602
=Ry =t 9320
16+4 5

(100) For maximum resistance , when all the resisters are
connected in series combination.
5 R=10R
Here R=100ohm
For minimum resistance, when all the resistance are

connected in parallel combination.

R
Royin =—
min 10
R max _10R %10 100
Rmin R
(@ Since,V,=V,; V.=V, 10 kQ
1 - AVAVAV‘V
Allresistors are in parallel. 20 kQ
A D A'A'A'A' B C
1 1 ' '
—=—+—+—=>Ry; =5Q
Req 10 20 20 2000
(20) Apply KL in loop ABCD
we have, —5i; +2=0 3V
v 2 T
= i=—=—-A Vs
50 5 2VZ50 ~ N
Current through 20 Can i
resistance n >— MW —
i_ﬂ_l 1V (ip
20 2
.. Current flowing through voltmeter
... 1 2 1
N T
For voltmeter, V=i, R
1
= 2=|75) R=R=20Q
(c) Wheat stone bridge is in balanced condition.
R 3R
— B
2R 6R
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4R
MW
=1 3
MW
8R
1 _1+1_2+1_i R _8R
Rq 4R 8R B8R B8R a3
8l. (c -HR
( ) 3 n_3 (rllllll)lln
yvvvyvy Req
2 n-2 — = —WW—
1 n_l VVE"
n n
R R R?
—.(n-1)— —(n-1
I G A A B
eq 2
Ring® R n
n n
82. (@ Thegiven circuitcan be redrawn as

83.

20
VW
120
o—1 8Q = 4Q

W
20

The net resistance between A and B

11,111 _6+1+43+2+6 18 _3
Rhet 2 12 4 6 2 12 12 2
2
= Ryt ==Q
net 3
(10) Both 4Q resistance gets short.
Remove the resistors that have no current.
3Q2 20 30
A WWW v A
20 = 1Q
B WAV B
6Q 6Q
Ryy=3+1+6

84.

85.

86.

/ PHYSICS

@

(24V, 3Q)
So,R, =12 Q
VvV 24
l=— = I=—A
As R 12

€q

So, V'=ﬁ><4=8 volt
12

V' _8_2
20 20 5
Y2,
5 5
(@) 4000
A%
100 Q 100Q
12A A
|1
I
90V
Ry = 2202100, 159 _1800
500
V.. 90 1
1= > l=—=—
R 180 2

eq

Reading = %X (%AOOJ = 40volt

(2) Equivalent circuit of the above circuit is as shown below

L9Q
\RQQ 30
IQQ
] —
6V 6V
I =§=2A
3

87. 0 A0 o () o )=(] 0w )a

/ / 2]
Let length of wire be ‘¢’ and area of wire as ‘A’
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88.

89.

90.

91.

For equivalent wire length = 2/; area will be A
Equivalent thermal resistance in series will be given as
Ry =Ry +R,

20 L l ¢
=4 - R=__
oA oA oA oA
20 ¢ ¢ 20,0,
G, O, 6, +0,

Geq
(a) It follow Wheatstone bridge so, the equivalent circuit
will be

AA&%A AﬁﬁA
YVYVYY YYVVYY 4Q
40 40 Avr“w/‘v"v/‘v/‘vr
| AVAVAVAV‘VAV AV‘V‘V‘V‘V‘V — I’P
G ) AR\
Uaov Caov
Apply KVL law
—-40+41=0=1=10A
(4) Reqof8wires= pﬁz = pgz
dj 2nd
n| —| x8
2
] . px2l_ 8pl
Req of single wire = ni = _rcD2
4
S pl 8pl
00 o~ 5
2nd?>  7D?
=D?=16d
=D=4d
i, 10kQ
@)
5 kQ
AN
VVVVVY _
1= 15mA
10kQ
i=15mA
5kQ A B
. 5
i = x15 mA =5mA
10+5

Kirchhoff’s by voltage law
V,—5i-10i,-10i=V,
V,—Vg=75+50+150=275V

| |
) As R=2- =R =140="5

e
Ry =—20__9P0 g _gx14-1260
S
A%
3
R, 126
Req :—272189

92.

93.

94.

95.

96.

B229
. 15
(10) We have i =——=5A
1+2
And, Vo =Vg =-15+iR =-15+5x1=-10V
So, Vg - V, = 10V.
(8)
20002
400 Q 600 Q
| 1]1 1]}
20V 20V
\Voltage measured by voltmeter
= volt _ 40 o0 -gv
= voltage across 400Q = 2400+ 600 =
®
10 050Q
10 AW MW
MWW 10 050
A'A'A'A'A'l' VAVAVAVAVAV ‘VAV"AVAVAV
. A'AvAvAvAvAv A'A'A'AVAVAV
)V g— MW 10 05Q
- 10 Av‘\vlvlvlv‘\v ‘vlv‘v‘vAvAv
10 05Q
. 15
From above figure, Req = EQ
Vv 3 24 8
So,l=—=—>=—A=—-ASo,a=8.
i R 15 1 5 '
A 5
3) WehaveR, = o+
(3) WehaveR,, = 3 T om
d Req a a
ForR ., =0=>———-=0
min dm 3 2rn2
a_ 8 3o fB
3 2m? 2 N2
5Q 50
(©
5Q 50
=P 50
5 ? 5 e
A 10Q B A 00 B
$
5Q
5% 50 5
- A‘
5Q
A 100 B A 10 Q B
5Q
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_2 _RRy
So, the best arrangement will be .
g " [ P1P2 j I | (pl+ pA)ARnet
2Q net = — —_— =
22 4 pLtp2/ A PiPa
60} 860 6Q 3 . .
M—e = — AW —MWWW— = — MWW — Putting the required value we get 1 =97 m
4Q 103. (d) R1 =V%/f\;\’
i.e., Parallel combination of 2Q2 and 4Q in series with 62
9. (3) B . —’\/\/\N—’\NH
NN,
30 3 6 60 R, =40
. 1 1
Net Resistance=—+—+R3+Ry

A 30 Ry Ry
A
1 1 1 =1+l+6+8 =2X4+14=£Q
——= 4= = Ry =30 2 4 2+4 3
Req 6 6 104. (10) When switch S, and S, are closed
99. (d) Current does not pass through 5Q as potential 12Q AQ 60
difference across it is zero. Then circuit becomes W W
20 2Q
A AW *A a b
20 30s 30 AW ——— W —
6Q 4Q 12Q
+ B
2020 3030 1 _ 1.1 1+2 1 R Z40
20 R, 12 6 12 4 17
_ 3><15 _m A\/VV\I !
g = =
9 3+15 i=1+lzﬂ.~.R2=£=ZQ
R, 4 4 4 2
- — 1 1 1 241 13
oy Ry =40
Rs; 6 12 12 3
N o 20 2 ~Ry=R,+R,+R;=4+4+2=10Q.
100. (20) inseries currentiy will be i === 105. (70) Resistance 50 Q and 20 Q arein parallel.
0 2 1 1 1 20450 1000
Current in parallel will be i, = =T R 50 20 1000 T 70
o +10 +*N So, equivalent resistance of circuit
1000
. (2” j R =10+ =5
'iZ - 20 1+n) o0 —n=20 By voltage division rule
1 (1 ) L VxRg_ 170x0 oV
+n 10: = = SooXx=
Reg 1041900
101. (9) Wh itch is closed _3R I
- ) en switch is closed, Req Y 106. (4) Equivalent resistancein series, s =R, + R,
. Rx2R 4R . . : RiR;
When switch is closed, Ry = 2x? =5 Equivalent resistance in parallel P = R+ Ry

Ropen 3R 3
Rclosed 2 4R

_3 =9 . RiR;
3 R E Given(R,+R,))=n R, + R
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107.

108.

109.

2 2 —
= R2+R,2+2RR,=nRR,

R R
_1+_2+2 —n= R1+R +2 =
RiRy  RiRy Ry, Ry
Letﬂ=a
R»

Then, a+£+2:n =o?+a(2-n)+1=0

o
for real value of 'o'
(2-n)?-4>0

for minimum value (2-n)?-4=0

=n=0orn=4

=n=4 [~ n=0]

(3) Inthe given circuit, three 3k Q resistors are connected
in parallel, this combination is in series with two resistors
of 5k Q and 1 kQ.

Thus, equivalent resistance of the circuit

Req =5kQ+1kQ+1kQ = 7kQ

izizgmA 3mA

Req
(c) The diagram can be drawn as

This is a wheatstone bridge. So, resistance along arm DE
isignored.

1 1.1
'Rgq 2R 2R = Reg=R

So
4i/5 1Q B 3i/52Q

(b) From circuit diagram,

1 1 1 4 A 4
_=—+—2R1=_ ...........
R 1 4 S L s o a0
1

1 11 6
—=—+4+=-=>Ry=— |
R, 2 3 5 !

20

iV 20 _10a
eff 2
lgo =H_8I_T _5p

110. (30.00)

111.

112,

.y

114,

B231
10V 20Q 10V 50
A 10V 20Q 10V 5Q
300 ’_‘ W
< w
S W i
R

The resistance of 30Q is in parallel with R. Their effective
resistance
1 1 1

— == -
R 30 R R

30R
30+R

Now, 10-ix20=0
i=0.5A

. E 10+10
as, i =——= 05=
Req R'+25

20
30R +25
R+30

= 05- =R=30Q

05
Vi = x1=0.2V
© Ve =555

7 R/8
RA(R
8 )\s) TR E C

®) Re =0 = &4

R/8
() When length becomes double its resistance becomes

(Rox1?) A
R=4%x3=12Q 20

2x10 _ SQ
a” 12 3

10 Q

B

(¢) R, R,andRgare in series so their equivalent
R=20+5+25=500Q
This is parallel with R,, and so net resistance of the circuit

Rl RS
AAAAAAL '55"
& = <
R25§ §§ R,

"k';' "'R!'S'

R =[10%90) 15301604

e (10450 3
So, i=f - _9
’ Req (100/3) 32
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115.

116.

117.

(@ Resistance, R o< | so resistance of each side of the
equilateral triangle=6 Q

Resistance Req between

) 6Q 6Q
any two vertices
1 _1.1
—=—+-= R, =4Q
Ro 1276 R A
() Using, - 1,1
Req Rl RZ
0.95R= (measured value 5% less then internal
R+Rv

resistance of voltmeter)
or,0.95x30=0.05Rv
. Rv=19x30=570Q

@

R,=100Q R,=5000

Across R, reading of voltmeter, V, =5V

V,
Current, i,= —*=0.01A
R4
=i R 1v
V+\} S6V=V,
V +V +V 18V

=V, =12V

:i:0.0BA

1
i =i +i, =i,=i
R,=Y2-_5 _3000
i, 0.02

—-1,=0.03-0.01A=0.02A

118. (a) Currentwill follow the path ACCCCB so we will get
our final circuit as shown below
R
R
R R R
C
A %v‘vﬁ VA ) C v i{v A o—'vvls{w—tc
Ry R REE = R, = 2R
B¢ Y ¢ R B¢
119. (a) Insteady state, flow fo current through capacitor will
be zero. E
Current through the circuit, i
. E ' r,
i= It WWA
r+r, c
Potential difference through capacitor — +_ T °

Q _ E )
VC_C_E—lr E- Lr+r2Jr

/ PHYSICS

Q=CE
r+r,

120. (b) The potential difference in each loop is zero.

.. Nocurrent will flow or current in each resistance is zero.

121. (b) Resistance between P and Q

122.

123.

r 5r
, —r||( r)——XG _5,
PQ 372 _r 5 11

Resistance between Q and R

T4
e yo2°3 4
rQR—ZII(Y+3)—L 4 ="
2 3
Resistance between P and R
r3
rPR=L||(L+r)=§ % =if
3°\2 r.3.u
3 2

Hence, it is clear that r,, is maximum.
(d) Let R, and R, be t%e resistances of two conductors,
then

Rl = RO [1+ (X,lAt]

R2 = RO [1+(12At]

Here, R, is the resistance of conductor at 0°C
In Series, R=R; + R,

= RO [2+(Q1+G2)At] = 2RO |:1+(%)At:|
o +a

. Olgg =%
1 1 1 1 1
e "
R Rl Rz R0[1+ OLlAt] RO[1+a2At]
1 B 1 N 1

Ro(l+0gAt)  Ry(1+anAt)

In Parallel,

R
?0(1+ OlegAt)

Qg + 0o
.' aeq :—2
(b) The network of resistors is a balanced wheatstone
bridge. Hence, no current will flow through centre resistor.
The equivalent circuit is

2(1- 0gqAt) = (1- o4 At)(1- i At)

15% 30 100 200
eq - K 300
15+ 30 106
=10Q
o= - = 150
R 5, 100 ,
5 3 gy
=107 00A 100
II5V
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124,

126.

127.

@ [:::] 1.5Q

0 |
3\{ % ’:&3953 $30 3 =
30

L 6O 5y

5V
4
A B
(29) v, v, 5V
20
40
oV
AtB
v2—5+v2—0+v2—v1+10=0
2 2 1
= V,—5+V,+2v,-2v,+20=0
= 4v,-2v,+15=0 (i)
AtA
vi-5 vy-0 v;-10-y
+ + =0
= T3 4 1
= Vv;-5+v;+4v,-40-4v,=0
= 6v,-4v,+45=0 (i)
= =2v;+4v,+15=0 (i)
4v,-30=0
15
= V1=?&4v2—15+15=0:>v2=0
- i:VZ_V1+1O
1
- i:wjizz_&q:lp\
10
n=25
(@) The circuit can be redrawn as

...... 6V 6V
hence R, = 3/2; I i
! 320 30 |__ 30
6 [ = W
L l=—==4A
. (b) In the given circuit, resistance of 3Q is in parallel
with series combination of two 3Q) resistance.
3x6 18
L
3+6 9
. vV 3
Usingohm’slawV=IR =1 = R=32 =1.5A

320

128.

129.(c) All the cells are connected in series,

130.

131.

3
Current, i= = =
Req 1+2
Terminal potential difference, V=E-Ir
=3-1x1=2V
(4) Electricfield, E _Q
ASO
>ExQ= i - &
Bi

3 _X2 _ =0
:>—_—O:>Q2_
t

3

Now, Q= Qoeﬁ

Qo

Also T = Q()97ﬁ = |n[

t

t

=40

“Cin3_

|~ Fea _ 8x5

=25A

g 8%0.2

Potential, V=E—-ir=5-0.2x25=0V

@ 40

C,

20

C

6Q2

1

3

1A

J:

—t
RC

B233

Equivalent Resistance in steady state Req =4+2+6=120

" 6V
Current, |=L=E=O.SA
Req 12

Potential across C isV, = (4 +2)I=6x0.5=3V
Potential across C,is V, = (6 +2)I =8 x 0.5=4V

G _GCMv_1
Q@ GV, 2
(60) }_OV
~<—]
Iy
>—
2C

I
> MWW

I3

R3

In steady state current in capacitor is zeroi.e., I,=0

\%

10

"Ry +R; 446
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V,=V,+V,
V,=1,R,=1x6=6V
ChargeQ=CV,=10x6=60 uC

132.(6) , TV 20 B 22V
A FW——W— | ¢

I

| = E - E =1A
2+4 6
Applying Kirchhoff voltage law, KVLC to B

Ve-2-4%x1=Vg
Ve-Vg=6V
133. (400) Considering circuit diagram

I

v

10 8

VA +%(1)_6(1):VB = VA_VB ZG—EZ—V

8
8
Q=C(V,-Vp)= 150><§ =400uC

134. (3)
1.5A
|
6x6
Req = e 30
L 9
Inthe circuit | = 3 =3A ("~ V= IReq)
Ve=V,=2x15=3 .. 0]

Vo—Vg=4x15=6 ... (i)
from equation (i) and (ii)

The magnitude of voltage difference between the

point Aand B,
V,—-Vg=6-3=3\olt
135. (75) For the given circuit, current

Lo V12

' Rey 3+9

|2 = —)i—-z 12 = 2/\
Reg 4+2

136. (1)

137. (5)

/ PHYSICS

Now using Kirchhoff rule,
V,—V=31=3V (i)
V,=Vp=2x4=8V (D))
SL'Jthracting eq. (i) fromeq. (ii)
Ve-Vp=5V=V=5V

1 1
. Energy stored U =§CV2 = x6x 52 = 75u)
4V 8V
(] ||
|| |
rn=05Q rn,=1Q

=

Effective emf,
E,-E,=8-4=4V

o
t®)

6x3

=050Q+1Q+45Q+
Ry =05Q+1Q+450 316

Q=80

4
Current, | = e 0.5A

I, 30
> MW

0.5A

QO
AAA

AN
VVVY

>

|2
Current through 3Q resistance,

K
BT
X

:)ll =§=§.'.X=1
Reading of voltmeter, V=15V

Netemf, E=15V+15V =3V

External resistance, R = 10Q

Let r be the internal resistance of each cell.
Using,V=IR

V=1x10

)><0.5:g><0.5:iA
3 3

:>1.5:( 3 )><10:>r=5§2
10+ 2r
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138. () Resistance of the coil of galvanometer, Ry = 2Q.

139.

140.

141.

142,

Capacitor behave as open circuit.
At steady state, current in the circuit is
- v 1
- 6+2+8 4
Voltage across C, is

. . 1
V1:VAC:I(RAB+RG)=I(GQ+ZQ)=ZXS:ZV

Voltage across C, is

1
V,=Vgp=i R +Rep) =1 (202+80)= 7 x10 =25V

M_2_4
V, 25 5
(&) Sum of current at junction point will be zero:
x-30 x-12 x-2
+ + =0
10 20 30
(1 1 1) 30 12 2
SX —t—F— | ==t —+—
10 20 30/ 10 20 30
x(6+3+2) 180+36+4
60 / 60
:x:%zzov
Hence, current through the 20Q resistor will be
x-12 =20_12:E=0.4A
20 20 5 10V 20V
(2) Wehave 101, = 101,= 10V
= 1,=1,=1A

and, -10V +20V-10l, =0
[ByKVLin largest loop]

=10V =10l, = I,=1A 1 I,

I +1;] 1+1
SO, E— =_=2 VVVVVv

I, 1 I, 1

(5) When cell is connected in parallel

. 2¢e

=2 R

When cell is connected in series

€ 2¢e 2¢e 2¢e
TSI 2R 2r+R T r+2R
E+ R I+ r+

=2r+R=r+2R=r=R=r=5Q
(1) As capacitor behaves like open switch to DC. So,
circuitwill look like as shown below

143.

144,

B235
3x12 36 12
Here, R 2L 2
3412 15 5
. 6 5
=—=—=25A
So, i 23
5
. 12 . 3
and, i 22'5XE: 2A i, = Z'SXE:O'SA
Applying KVL between B and D, we get
Vg-Vp = —2i; +10i,=-2x2+10x0.5=1A
(15 v 2Q Y
AN 2V
=10
5V -
10 —
A S’V 2V
XV (y+5)V
=1Q A I,
2 y iy
xV VWYWY ,iz D OV(},L'[)
Junction law at A,
X—-(y+5 x-2 x-0
+ + =
1 2 2 0 @
Junction law at B,
y+5-x y-0 y-2
+ + =
1 1 1 0 (2
On solving equation (1) and Equation (2)
x=3&y=0
At D junction
I, =i, +i,
y-0 x-0 0-0 3-0
|, = + = +
1= 2 1 2
I,=15A
30 12V
) |
A B
—
602 6V
MW
40
B B
( r +rJ A oV g
Eeq = 12 HWW——
1/Req
( E _6) A'A'A'l'
_\3 6/_ 40
=11 6V
7+7
3 6



B236
145. (a) r | ry
E E
—>
v=0
NAAAAA
R
We have, E—ir; =0 [~ Vr1=0]
= E-ir,
Now, i:i
L+r+R
E 2E . E
= —=—" vi=—
L nL+n+R I

146.

147.

148.

> n+ r2+R=2r1:> R=r1—r2

B, B2 B 2 4 "
h b BB _1 11
Eeq = = ==V
“) € 1 1 1 111 3
—+—+— B
h rh I 111
r :le
eq 3
. 12 i
= Egq —ileg =—-0x==4V
SO,VO eq e~ 5 3
(@ In series E E
. __2E HWW—] HWW—
S2r+2 :
In parallel =
AAAA
. E 2E VVVVVY
ip=r= R
+2 r+4 E r
2 W
as, i, =i
s P E r
2E 2E bi F—ww—
2r+2 r+4 ’
=r=20 AVA‘/\Q\VAV
(@ We have,
_En 2
Rpet R+X +X%3

As. P.d across second cell =0 . r
= E-ir,=0[-- V=E-IiR]

2En, 0 J

>E-———=
R+p+n

:>R+rl+ r2—2r3=0

=>R=r,-r1

149. ()

—— W

/ PHYSICS

15V r 15V 12

> —W—
15V r

12v

AR AMMA

VWW\- VWV

100Q (i)

20Q

AANNA

VVVVY

®

.10
Here,i= — A

1.2

From figure (i), 1.2=15—-i %

12

150. (@) ir =

in paral

—15- (Ejl — 0.06r=03
10/ 2

0.30
r=——=50
0.06
25

5+R
lel, Eeq=E=5V

_1g
5

1

R+~
5

putting
we get,

E
151. (15) Here, I =——— .- Terminal voltage v = IR = ———

i =1,
4R=4=R=1Q.

ER
R+r

When potential difference, V = 1.25V and R, =5Q, then

E(5)
1.25=—— i
5ot (i)
when potential difference V=1V and R =2Qthen
E(2
I=L (D)
2+r
Fromeq. (i) and (ii)
we get E=§=E . valueof x =15
2 10
152. (c 50 i
© A 2 B E
iy +iy _+_il
" 10Q -‘— 10V
—YWWWN— VWWA—
D oy 20 C 40 F

Using Kirchoff's loop law in loop ABCD
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= -10§, -17i, +20=0 .(0)
Using Kirchoff's loop law in loop BEFC

= —10+4j +10(i, +i,) =0

=14i, +10i, +10=0 (i)
Multiplying equation (i) by 10, we have
(10i, +17i, = 20) x10

=100i, —170i, = 200 (i)
Multiplying equation (ii) by 17, we have
(14i, +10i, =10) x17

= 238i, -170i, =170 (V)
On solving equations (iii) and (iv), we get

. .30
—138|1 =30= iy =~ =-0217

, is negative it means current flows from positive to

negatlve terminal.

153. d) E WNMA— D |H B
1A I3
20
1A=i; =R
A IHF>—Ls—m—-IF
v C 2A

Let us assume the potentialat A=V, =0

Using Kirchoff's junction rule at C, We get

i +ig =1,

IA+ig=2A=i;=2A

Now using Kirchoff's loop law along ACDB

V,y+1+15(2) -2 =V,

=V +1+i3() -2=Vg = Vg -V, =3-2=1volt
154. (c) Theequivalent circuit can be drawn as

AsVy=V,,.

So arm BD WI|| be removed
\oltage across AC=8V

Resistance R, =4 +4
=8Q
V 8
|1=—=—
Rac 4+4
=1Amp
1
155. (2) Ny
40V
C t th hAB, i = 4 =04
urrent throug b= e =Y
40

) 1
i, = =z
Current through AD, i, 90+110 5

156.

157.

158.

B237

Using KVVL in BAD loop
Vg +1,(40) —i,(90) =V
1 4
=Vg -V ==(90) —— (40
o ~Vo =5 (90) -5 (40)
=Vg -Vp =18-16=2V

(08.00) 2Q

As capacitor is fully charged no current will flow through it.
We have the current 20

distribution as shown A

in the figure.
Equivalent resistance, 1A 20

4x2 20

R :( . j+2 E B
e \4+2 A

Net current, T

10  10x3 10V
= =3 Am
4 10 P

.
3

i,=2Aandi,=1A
Vygg=1x2+3x2=8V

(b) For the given circuit 15Q
3 2

. A oo BF—WW

8+2r
Now voltage i
across AB r r
; 1.5V 1.5V

AW AMN—
=9=8+2r o
= i
:rle
2 )
. U3V 2r .

(d) Applying parallel combination of batteries
& B B
1+1 2 141
1,1, 1
1+1 2 1+1

2 4 4

27272 _5x2

1,11

2 2 2
—£-33V It

3 =33\
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. €

Power delivered to R.
_ e 2 W
P=zitdR=|— | R S 7

+r

Ptob [ P o
0 be maximum, dRr

d € 2
or —[ jR=Oor R=r
dR{\R+r

(1)0.4A

160. (b)

<]
0.8A(l,)
FromKCL, 1,=0.8-04=04A
1,=04+04+03=11A
and ,=0.4A
161. (b) Given,E,=1V,E,=2V,E;=3V,r

]bz 10,
r,=1Qandr,=1Q. Here, Vg =V because i =0

E,E B 123

LonL oL 11
— —_1 2 3 .
VAB_VCD_ 1 1 1 11 1=E=2V
—+—+— IS -+ 3
nr fr i1 gl
162. (c) i,=0{[Sincecurrentalways choose least resistance path]
i, = -1 _55n
Ry 20

163. (b) Letvoltageat C=xV
From kirchhoff’s current law,
KCL:i,+i,=i
20—X +10—x 3 x—-0

2 4 2
=x =10

164. (b) Using Kirchhoff’s law at P we get
V-12 V-13 V-0
+ + =

0
1 2 10
[Let potential atP, Q,U=0
andatR=V]
V V. V 12 13 0
—t—t—=—+—+—
1 2 10 1 2 10 V 10Q 0
N 1O+5+1V=24+13 vV 16)_37
10 2 10 2
37x10_370 _ 1 svolt

T 16x2 32

/ PHYSICS

165. () FromKVL,-6+3l,+1(1,~1)=0

oV p 20 L
1
1 “11*12
| —..—9\/
Q
30 Q 30

6=31+1,-1,;4l,-1,=6 (i)

-9+2l,—(1,-1,)+31,=0

-1, +6l,=9 ..(ii)

On solving (i) and (ii)

I,=0.13A

Direction Qto P, since I, > L,
166. (c) As200V batteryis charging

S0,220=200+i.1

i=20A

S0,20xR=220V

200V,

=R=11Q
R
R+r 10 05 10

100 90 B
Rir R °~ R 9 R 9
05 1
=R g R=450Q
168. (c) Applying Kirchoff’s second law in AB P,P,A, we
get
-2i+5-10i =0
B e - 0]

167. (c)

=

o

o)
T
K3
<

5V - 1Q

Again applying Kirchoff's second law in P, CDP,P, we
get,

10i,+2 -i+i;=0
2,-22i,=4

From (i) and (ii)

...(ii)

. . 1
32i,=1=h =§ AfromP,toP,

1
169. (a) Energyin capacitor = ECVZ

Work done by battery = QV = CV?
where C = Capacitance of capacitor
V = Potential difference,

e = emf of battery

%CVZ 1
Required ratio = =—(-V=e
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170.

171.

172.

173.

174.

(d) Note : Kirchhoff's first law is based on conservation
of charge and Kirchhoff's second law is based on
conservation of energy.

(a) Let E be the emf of each source of current

Current in the circuit

B 2E
B R+ Rl + R2
Potential difference

across cell having
internal resistance R,

175. (b) Power, P:VF

V=E-iR,=0
2E VW
E-———— R =0 R
R+R1+R2
= R+R1+R2—2R2 =0
— R+R;-R,=0=R=R,-R;

2 2
(c) Poweris, p=Y L p_ Y Aopol
R 14 ¢
Also, power P = IRt Pt
Poc1
/
Pt 15 7 3
P_1:_2:_:_2 Ly =—4
, 4 20 4 =

Thus length should be decreased by 3 times.
4

(5) Resistance of Heater is,

V2 (100)?

P 1000
\oltage drop across heater is,

Also, V= /PR

V=,625x%x10 =25V
Current through 102 resistance

.15
=715 = 7.5A,
Current through heater is

=10Q

.25
ih= 15 =25A

Using Kirchoff's law
ig=i;—i,=5

“CcrRs
(@) Power (P)is=V.L
=110=(220)(I)=1= 0.5A

Now, current flowing is, | :%
n
=05= (T) (1.6 x10719)

n 0.5
= T = =31.25 x 10%/

T 1.6x107%9

B239

2

AS, Vg, = Vg, = constant

= Poci
R
Poo _10_2
Poo 5 1

. (@) Resistance of filament of electric bulb

_ V2 (200)° _ 40000
P 50 50
Therefore power dissipation of the bulb,
(100)?

2
(Vapp"ed) _ =12.5 watt
R 800

=800Q2

.(c) Power,

P=1%R

Here, | =current

R= Resistance

P=iiR
P;=(0.81,’R=0.64I?R

P,
% decrease in power = — P L x100= (1-0.64) x 100

=0.36 x 100 =36%

178.(3) Given,

Emf of the battery, V = 2V

20 3
A4
20
VY 3
vl Wl
2V ) - AQ
3 @ 3
2 4
Reg =2x—===Q
eq 3
2 4
Power, P =—=—=3W
eq 4/3
.
179.(d) —=W (i)

% (%] - (i)

From (i) & (i), we get
W' =4W
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180. (d) Power P=I12Ror, Pc R[": | = Constant]
For different combinations of resistances equivalent

resistance

3R 2R R
Rn=—,Rg=—,Rc=—,Rp =3R
A= RB="3Rc =73 p

Therefore increasing order of power dissipation is
Pc<Pg<P,<Pp
2

|
181. (16) Power P=VI=12R =V? and R=2

A

R
If wire is cut in two equal halfthen R = >

V 2
Initial Power P, = %

Vo2 Vo2
After Power P, =%x 2:%><4

N SRR LT
) 1

182. (a) Inparallel combination
d d H _V_zt_izt
Heat produced, 1—(R) =R

2
In series combination

V2
Heat produced, H, = bR t

Ha _
vy
183. (b) Wehave H=i2Rt = Hoc i2

ﬂ—(if—i H, = 16H, = 16H
H, \16) 16 ' 2 1~

184. (@) Thermal energy is given by

2
H=Pxt= L oxt
R

4

Here, voltage V is same.

Vit
ﬂzizzsi
Hy Vit

3R

185. (@) They have high resistivity, low-temperature
coefficient of resistance ability to attain good resistance
values in small size.

186. (14) For Bulb1

V2 220°
R=—=—"™
1 p 100
For Bulb 2

2 2
oV 2200 (10
2 P 60 6

=484

187.

188.

189.

190.

/ PHYSICS

. 220 {w— E }
484+484x% Ri+R;

P, =I?R, =14.06 W
(cj) Statement1-R=80Q
R,=R,=R,;=R,=20Q

80 Q
20Q

200

In parallel Reqz ? =50

Statement 2 -
R, =3R

So, P [ﬁ] =% (where P is power)

2
(15) Thermal energy, H =V?t

V2
So, H=—x20 .(0)
Ry
2
H =V—>< 60
Ry
Dividing (ii) by (i), we get
sy
R 3

..(i)

= R,=3R;

2 2
xt=>—x20=
eq 1 eq

L0t
R SR {R

4

= t =15 minutes

(b) Given
1 AU
27 At
9x10* x10x 40
2x3600
36x10°

72x10%
(975) As, P = Vi
— 5=25{ — i=0.2A

. VR 220-25
Now,i=— = 0.2=

R R
R= 9 _g75
T2 7PQ

V2 xt

Now, as H = [from (i)]

_ R.3R
R +3R

= PBuIb x N, where N = no. of bulb

AU~ mgh J

=100xN [."E_ 3600 s}

= N=

=N =%><100 — N=50
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191.

192.

193.

194,

195.

196.

197.

198.

2 2
: V 240
(4) FirstcaseP, = — = (240)
R 36
2 2
v 4 240
Second caseP, = ——x2="v_ - (240)
Al =x=4.00
B —a
(b) Given,

Mass of icem = pA/ =10% x10™ x1=10"kg
Energy required to melt the ice

AQ, =msAt+mL=m (SAt+L)

= 10‘1 (2x10%x10+3.33x10% =3.53 x 10*J
Heat produced in resistance

AQ, = iRt = (%)2(4><103)(t)

According to Question, AQ, = AQ,

2
— 3.53x10% =[%) x 4x10% xt = t = 35.3 sec

(3840) Rate of energy dissipated
1927
15
Energy=i’>Rt=(8)?x 12x5=3840J
(c) Resistances4Q, 8Q, 4 +8Q, 2 + 4Q are in parallel
11 1 1 l _6+43+2+4 15

Rq 4 8 126 24 24

—i?R=192=42 xR,R=12Q

24

15

Total resistance

Req =16,R=1.6+0.6=2.2Q

= Req:

40
V(227

R 2.2

@ AQ=AU+AW 60

=2.2W

100=AU+90= AU =10 watt I
25x100

So, t= =250 sec (a)

(@) Given, Power of electric bulb, P = 500W
R=V,=500=V,

=1=5Amp

As current remains same in series, using ohm's law
V=1xR,,

=200=5xR = Rgq =40
~R+20=40=R =20Q
(2500) From, H =i’RAT

101073 = (2x10°)?xRx1 ..R=2500Q
(d) Given :Power,P=1kW=1000W=P
R=2Q,V =220V

output

199.

200.

201.

202.

203.

204.

B241
Current, | = P _ 1o
220
~ (1000)
Ioss - 220
P = Poutput Ioss
1000

- Effici =———— x100=96%.
.. Efficiency 1000 + P, 0

(b) Maximum power in external resistance is generated
when it is equal to internal resistance of battery i.e., Py

maximum when r=R b
The maximum Joule heating in R IR

will take place for, the resistance
of small element \f C_,:b\%
e~ —
b
drR-PIr _ p__p fdr .
2nrl 27l o §
p . b 5
= R=—In— -
(d) NetPower, P \\_//9

=15%x45+15x100+15x10+2x1000
=15x 155+2000 W

Po erP-VI:>|—B
wer, P = Y

lnain :% ~19.66 A~ 20A

(b) Equivalent resistance,
4R x 4R 6Rx12R
+ +R

ea” 4R+4R 6R+12R
=2R+R+4R+R=8R.

V2 16°
Using,P=p1 Reg =4= B8R . R= 4x8 =8Q
(b) AQ= mSAT+mL

2
VFxtzmSAT+mL

2
208 x t=1x4200x80 +1x 2260x10°

=t=1298sec=>t = 22 sec

2 2 2
(@ As R=V—, SO R1=£and R, =&
P 100
Currentflowni = 220
Rl + R2
. 220? 2202
P = |2R1 = > 5 =16 W
(220 , 220 Y
25 100
Similarly, P, =i’R,=4 W
(b) When “wo résistances are connected in series,
Ry =2R
2 2
Power consumed, P = L &
2R
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205.

206.

207.

208.

2009.

In parallel condition, Reqz R/2.

82

(R/2)
or P=4P=240W("
(@ Power,P=1I°R
44=4x10°%xR=>R=11x10%)
When supply of 11 v is connected

New power, P’ =

P =60 W)

vio112 112
= = T x—x10 = =
Power, P R 1111 11x10™W
(@) Rate of heat i.e., Power developed in the wire
2
R

. . L L
Resistance of the wire of length, L R; = pT -
2
Power, B =—
1
Resistance of the wire when length is halved i.e., L/2

L
_ P2 _ et R
- 27 o2 8
n(2r)°  n8r
Powver, pz_l:ﬂ or, P,=8P,
RR
8

i.e., power increased 8 times of previous or original wire.

. \Y R \Y
() i= =TI =
R+ R+r R+2r
R+r
2
so.p=ir - VR _
(R+2r)
forH__. P is maximum
%_0 (R+2r) —2(R+2r).2r 0
dr (R+2r)
=R+2r)(R+2r-4r)=0
R R R 1
=>r=——0rr=— =r=— s0,f==
2 2 2 2

(c) Total power consumed by electrical appliances in the
building, P,_., = 2500W

Watt = Volt x ampere

= 2500=Vx| =2500=2201

| = 2500 =11.36 ~ 12A
220 o ) )
(Minimum capacity of main fuse)
) Power 100 0.45A
(c) Currentineach bulb= —Voltage =50

Current through ammeter =0.45x 3=1.35A

210.

211.

212.

213.

/ PHYSICS

—— MM
(Lead) Bulb

(@)

[

| I

120V
Power of bulb = 60 W (given)
V2

Resistance of bulb = 120120 _ 2400 { P= F}
Power of heater = 240W (given)
Resistance of heater = 120x120 =60Q

\oltage across bulb before heater is switched on,

\/ =@><120 117.73 volt
246

\oltage across bulb after heater is switched on,

V, :%leO 106.66 volt

Hence decrease in voltage
V,-V,=117.073 - 106.66 = 10.04 \olt (approximately)

2202

(©)  Rosy =5 =19360

2
2207 _ 4840

100

1936
440 =
Sy 440 =252> 220V

So, 25 watt bulb will fuse.

(c) Resistors4 Q,6 Qand 12 Qare connected in parallel,
its equivalent resistance (R) is given by
1111 1w
R 4 6 12 6

Again R is connected to 1.5 V battery whose internal
resistancer =1 Q.

Equivalent resistance now,

R'=2Q0+1Q=3Q

Rioow =

25w =

=20

L5_1,

Current, | i——
3 2

» “total R'

1 1
| =§=3x+2x+x=6x:>x=—

total 12
.. Current through 4Q resistor = 3x
1 1
=3x —=—A
12 4

Therefore, rate of Joule heating in the 4Q) resistor

2
=I2R= [1) x4=1=0.25W
4 4

(b) Letresistance of bulb filament be R, at 0°C using R=
R, (1 + o At) we have
R,=R,[1+ax100] =100 ()
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214,

215.

216.

217.

218.

2109.

R,=R,[1+ax T]=200 2

On dividing we get

200 1+oT _,_ 1+0.005T
100 1+1000 14100 x 0.005
=T = 400°C

Note : We may use this expression as an approximation
because the difference in the answers is appreciable. For
accurate results one should use R = Re®A"

() The resistance of the electric bulb is

V2 (220)°
P 100
The power consumed when operated at 110 V is
V2 2
P':—:)P:—(llg) :ﬁ=25w
R (220)° /100 4
(b) Heat generated,
2
H= u
R

After cutting equal length of heater coil will become half.
AsR o/

R
Resistance of half the coil = &

V2t
H = R - 2H
2
.. As R reduces to half, ‘“H” will be doubled.

V2
(b) Power, P =Vi =F

.. Resistance of tungsten filament when in use

2
Ry = Y2 200X200 4000
P 100
Resistance when not in use i.e., cold resistance
400
=——=40Q
Reold 10

(a) Thermistors are usually made of metaloxides with
high temperature coefficient of resistivity.

(a) Heat supplied in time t for heating 1L water from
10°Cto40°C

AQ=mC,x AT=1x4180 x (40-10)=4180% 30

4180 x 30
ButAQ=Pxt=836xt :>t=w =150s
(b) Case 1: Initial power dissipation,
R
2
aoV’
R
Vv

Case 2 : When wire is cut into two equal pieces, the

R
resistance of each piece is o When they are connected
in parallel

B243

R/2

Equivalent resistance, Req = =

R/2_R
2 4

R/2

Power dissipated,

V2 V2
P == —_— :4P
27 R/4 {RJ 1

V Vv
(b) The equivalent resistance of parallel combination of

220.
20 andRisR, = 2R
andRisR, = 2TR
N V2 _(15)°
.. Power dissipation P=—— .. 150=
Req Req
225x(R+2
_150= 22x(R+2) 2R _3
2R 2+R 2
=>4R=6+3R=R=6Q
221. (c) Solving resistance in series and parallel,
| |
" 145y ' 14sv
Using balanced condition of Wheatstone Bridge
L I o
6+x 0.5
222.(a)
20 R
14 100 -/
- oo Ry l
Condition for Wheatstone Bridge is, — =
R, 100-/
2 40
Z-—=R=3Q
In Ist case R 60:
on shunting with 2Q resistance R' = % -1.20
+
Applying condition of Wheatstone Bridge
2z__! :,6:@:62.50m
1.2 100-7¢ 3.2
Balance length changes by 62.5 - 40 =22.5 cm
223.(a) Ifdeflection through galvanometer is zero.

08 R

T = 5 =R=24mQ

Temperature fall is20°C

Resistance, AR=R a At=—102C™1
AR -0.6

== =-1x102°Ct
RAt  3x 20

= o
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224. d)

©]

£;=40cm  ¢,= 60cm

From the balancing condition of meter bridge
X 25
0 100-¢;
In first case
X 25
—=— (i)

rfl - rfz

In second case

X 25 .
= (i)
2re'y 2re'

From (i) and (ii)
0y =10,=40 cm
225. (200)

5mA Ry

AAAA
\AAAS

100Q

R 15 mA 200Q
T0 A >——WW
<1V 3V >

| AV
I

3=200xi=i=15mA
1=100xi; =i; =10mA
Then,i-i;=15-10=5mA

1 1
V™ 5mA T 5x107

-~ R =200Q

{y
100/

226.(c) For null point in balanced condition, g:

45_R
60 40

¢ 0.1
B 45x40= px————%60

pl
Also, R=—=—
Y — mtx7x10"

5 p=66x10""QOm

227.(d) Specificresistance is independent of dimension of wire
so, itwill remain unchanged i.e., S;

228. (d) From Kirchhoff’s voltage law, KVL,
Vi+V,-V3=0=V, +V,=V,

/ PHYSICS

229. (2) Thegiven circuit can be redrawn as

e

As potential difference between B and D is zero, the given
circuit is wheatstone bridge,

230.

_RiR,  _40 RR, _
(R, +R,)x3 60 — 45
=R,R,=30

(20) Given,

Resistance in the left gap, P=4Q

From the balancing condition of meter bridge
P - 40cm

Q 100-1; 100cm-—-40cm
i=4—0:>i:z = Q=6Q

Q 60 Q 3

When unknown resistance x is connected in series with P,
then

4+x_ 80

Case Il:

wlnN

231.

_80 4+x=4

6 100-80 20 _ 6
= 4+x=24 =>x=20Q
(@) Balanced wheat stone bridge in circuit so there is no
current in 5Q resistor so it can be removed from the circuit.

232.

30 30 60

MM AMM
YYVvyy AAAAALS

AAM
YYVYVY

6Q

AMAAA
YYYVVY

6Q2

ey 20

The equivalent resistance will be
_ 6x12

e §+12
Now, apply K.V.L, we have

| = v ZEZ:I.A
Reg 6

+2=6Q




Current Electricity

233.

234,

235.

236.

(19) After applying the condition of wheatstone bridge
and adding the end correction

5 R __15_R
43+2 102-45 45 57
- R=190

(10) The given combination of resistance is wheatstone bridge
S0,6xR=4x3=R=20
Therfore, the effective resistance of circuit is

6x9 54 18

9~ 6+9 15 5

. 36 36
SO, i=—r =22
0, i 15

eq
5
(48) In balanced condition, 15 60

X _72-x D —AMAMM < AAMAA E

12 Yyvvvyy yyvvyy
=X= 2(72 X)

X 72 — X
or, 3x=144 DY< >

144 P
X= =48cm T
3 L

=10A

10V
Current through the galvanometer,

Ve -Vp
Rep
Vg —Vp +VB -Vp +VB -Ve
100 15 10
:>VB -10 +VB -Vp +VB -0
100 15 10
:>VB -10 +VB -Vp +V_B
20 3 2
= 3V —30+20Vg —20Vp +30Vg =0
= 53Vg —20Vp =30 (i)
Similarly,
Vp-10 Vp-Vg , Vp -0
60 15 5
=Vp -10+4Vp —4Vg +12Vp =0
= —-4Vg +17Vp =10
Solving equations (i) and (ii), we get
V,=0.86VandV,=0.79V

Ig =

=0

=0

=0

=0

(i)

. _Ve-Vp _0.86-0.79_0.07
8T Ry 15 15
g =487mA

237.

238.

239.

240.

B245
(d) The voltmeter of resistance 10kQ is parallel to the
resistance of 4000Q). So, their equivalent resistance is
1 1 1 1 1
R' 10 kQ 400Q 10000 400
1 1+25 26 10000Q

= — = =
R' 10000 10000 26
Using Ohm's law, current in the circuit

_ Voltage 6
Net Resistance 10000
26

+800

Potential difference measured by voltmeter

150
V=IR'= 100006 (10000 _,, 159
+800 26

=1.95volt

(10) As per Wheatstone bridge balance condition

OI'U
m”"”

Let resistance R’ is connected in parallel with resistance
of 10Q

.15 10R’
12 10+R'

T10+R’
=50+5R"=10R'

s R'=@=1OQ
5

() We have given
dR 1 drR

— == — —k><i
de e T ode

NI

(where k is constant)

dR= k—
Ji

Let R, and R, be the resistance of AP and PB respectively.
Using wheatstone bridge principle

5 = ﬁ or Rl = R2

R'" R,

l
Now, de - kj% o Ry= k[/f”d/@ = k21

kj/ Y247 = k.(2— 24/7)
Puttng R,

k27 =k(2-20) .. zﬁzljfzé

i.e., !é=%m:0.25 m

(b) Given, Emfofcell,e=0.5v
Rheostat resistance, R, = 2Q
Potential gradient is

ﬂ_[i}i
d. \2+4) L
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241.

242.

243.

Let null point be at £ cm when cell of emfe = 0.5 v is used.
6 ) 4 i
X—X/{ (]
2+4/ L ()
For resistance R, = 6Q new potential gradient is

(4?6
Fal)r-e

Dividing equation (i) by (ii) we get

0510 oy
6

thus & = 0.5V = (

) x% and at null point

... (ii)

€2
PR .

(d) Initially, 6:7 - ()
After interchanging P and Q
Q_R i}
P X .. (i)
From (i) and (ii), we get

RiR>
1="7 = X=\RiR; =/400x405 =40250

(c) Initiallyat null deflection R 2 .(0)
R, 3

Finally at null deflection, when null point is shifted

M: (i)

2
Solving equations (i) and (ii) we get

1=R,+10=R,

%2+10=R2

10=R2 R, =300 &R, =200
3

30xR
Now if required resistance is R then % :% =R=60Q
(c) R,+R,=1000 E R, = 1@2— R,
= R,=1000-R,
On balancing condition
R (100-1)=(1000-R)I ..()) () 100 —1

On Interchanging resistance balance point shifts left by 10 cm.
On balancing condition
(1000-R)) (110-1) =R, (1-10)

or, R, (I-10) = (1000 - R,) (110~ ) (i)

Dividing eqn (i) by (i) R=1000- R, R,

1001 | i
1-10 110-1 é}

= (100-1)(110-)=101-10) (7 o= 10

— 110001001 - 1101 + 2= 12— 10l =(110-1)

= 11000 =200l or, =55
Putting the value of ‘I’ in egn (i)

244,

245,

246.

247.

248.

249,

/ PHYSICS

R, (100-55) = (1000-R,) 55
= R, (45)=(1000-R,) 55
= R,(9)=(1000-R,)11
= 20R, =11000

R, =550KQ

(d) Thereisnochangeinnull
point, if the cell and the
galvanometer are exchanged in

a balanced wheatstone bridge.
On balancing condition R = R
R;, R,
After exchange
On balancing condition
R1 _ RS
RZ R4 R, R,
©
R R,
. . P |
(d) In balance position of bridge, — =
Q (100-1)
Initially neutral position is 60 cm. from A, so
4
4_Q_ o 16 8,
60 40 6 3

Now, when unknown resistance R is connected in series
to P, neutral point is 80 cm from A then,

44R_Q _4+R_38

80 20 80 60

R B4, 64-24 40
6 6 6

Hence, the value of unknown resistance R is = ? Q

(b) Given, balance point from one end, /, =20 cm
From the condition for balance of metre bridge, we have

S__h 55 20
(b) From balanced wheat stone bridge gzg where

_ 55
- Sl + Sz
(c) From the balanced wheat stone bridge

Ri 4

Ry 1y where /,=100- /¢,

In the first case 1 =@ Y =4X
Y 80

In the second case

aX__ L 8X__ L5
Y 100—¢ " 4X 100—¢ 7
ip xG  1x0.81
i =(i-i)s.. S=3 — """ _0.00Q
(d) |g><G (i |g)S i 10-1

g
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Chapter 10

Hydrocarbons

Alkanes

In the given compound, the number of 2° carbon atom/s
is . [NCERT : P L-296 | April 8, 2024 (1)]
CH3 —C(CH3)-CH—-C(CHj3)—CHg
Voo
(@ Three (b) One () Two (d) Four
The number of different chain isomers for C.H, is .
[NV, April 4, 2024 (1)]
Number of alkanes obtained on electrolysis of a mixture of
CH,COONaand C,H.COONais____.
[NCERT : PL-301| NV, Jan. 31, 2024 (I)]
Number of isomeric products formed by monochlorination
of 2-methylbutane in presence of sunlight is
[NCERT : PL-303| NV, Jan. 31, 2024 (11)]
The incorrect statement regarding conformations of ethane
is: [NCERT : P L-305]| Jan. 27, 2024 (11)]
(@) Ethane hasinfinite number of conformations
(b) Thedihedral angle in staggered conformation is 60°
(c) Eclipsed conformation is the most stable
conformation.
(d) Theconformations of ethane are inter-convertible to
one-another
In the following reaction ‘X’ is
[NCERT : P L-304 | April 13, 2023 (1)]

Anhy.AlCI, NE

CHy(CH,)4 CHs —heia Major product

(@ CH,(CH,),CH,CI
(b) Cl=CH,—(CH,),—CH,—Cl
(c) CH3CH—(CH2)2CH3

|

CH;

0 )

Number of bromo derivatives obtained on treating ethane
with excess of Br,, in diffused sunlight is .

[NV, April 06, 2023 (1)]

10.

11.

12.

When a hydrocarbon A undergoes complete combustion
it requires 11 equivalents of oxygen and produces 4
equivalents of water. What is the molecular formula of A?

[NCERT : P L-303]| Jan. 31, 2023 (11)]

(@ CHg () C,H, () CHy (d) CjHg

When a hydrocarbon A undergoes combustion in the
presence of air, it requires 9.5 equivalents of oxygen and
produces 3 equivalents of water. What is the molecular
formulaofA?  [NCERT: P L-303|Jan. 29, 2023 (11)]

(@ CgH; () CgHy  (c) CiHg (d) CgHg
Which of the following conformations will be the most
stable ? [Jan. 25, 2023 (1)]

Me
H H Me
H
Me H
Me
H Me Me,
H
! H

Maximum number of isomeric monochloro derivatives
which can be obtained from 2,2,5,5- tetramethylhexane by
chlorination is [NV, Jan. 24,2023 (11)]

(C7 Hg 0,), —™5[X]+2Cs Hg +2CO,
Consider the above reaction and identify the intermediate

X [June 26, 2022 (1]
T
[ e
@ CgH,—C° (b) CeHs—C-O
O 0
Il ..

(© CgHy-C-0 (@ CeHs-C-0O-



Hydrocarbons

13.

14.

15.

16.

17.

Which among the following pairs of the structures will
give different products on ozonolysis?

(Consider the double bonds in the structures are rigid and
not delocalized.) [July 29, 2022 ()]

CH,4 CH,4
0 Q1
CH, CH,
18.
CH,4 CH,4

d: [> 19.
(b) «—>

CH, CH,
(© >

CH, CH,
0 @H@

Total number of isomers (including stereoisomers)
obtained on monochlorination of methylcyclohexane is
[NV, July 26, 2022 (11)]
The total number of monobromo derivatives formed by
the alkanes with molecular formula C.H,, is (excluding
stereoisomers)
In the following structures, which one is having staggered
conformation with maximum dihedral angle?
[June 25, 2022 (1)]

(@)

©

H
CH3
H
CH,
SCH
H H
H
CH,4
Arrange the following conformational isomers of n-butane

in order of their increasing potential energy:
[NCERT : PL-206| Aug. 31, 2021 (I1)]

[NV, July 25,2022(11)]  21.

22.

23.

Al101
CH, H
CH, H
H
n 1oHC  cuf
11T v
@ H<l<iv<li (b) I<Iv<ili<ll
(© li<iv<ili<l d I<nt<iv<ll
Thedihedral angle in staggered form of Newman projection
of 1,1,1-Trichloroethaneis.......... degree. (Round off to the

nearest integer) [NV, July 27, 2021 (11)]
In the following skew conformation of ethane,
H - C-C-H"dihedral angleis:

[NCERT : PL-305| April 12, 2019 (11)]

H
H P‘I’/29°
H
e
H
@ 58° (b) 14 () 151°  (d) 120°

25 g of an unknown hydrocarbon upon burning produces
88 g of CO, and 9 g of H,0. This unknown hydrocarbon
contains: [April 12,2019 (11)]
(@ 20 g of carbon and 5 g of hydrogen
(b) 22 g of carbon and 3 g of hydrogen
(c) 24 g ofcarbonand 1 g of hydrogen
(d) 18 g of carbon and 7 g of hydrogen
At 300 K and 1 atmospheric pressure, 10 mL of a
hydrocarbon required 55 mL of O, for complete
combustion, and 40 mL of CO, is formed. The formula of
the hydrocarbon is :

[NCERT : P L-303| April 10,2019 (1)]
(@ C,H,, (b) CH, () CH,LClI (d) C,H,
Which of these factors does not govern the stability of a
conformation in acyclic compounds ?
(@) Stericinteractions [April 10, 2019 (11)]
(b) Torsional strain
(c) Electrostatic forces of interaction
(d) Anglestrain
The major product obtained in the photo catalysed
bromination of 2-methylbutane is: [NCERT : P L-303| 2005,

Online May 19, 2012; Online April 12, 2014]

(@ 1-bromo-2-methylbutane
(b) 1-bromo-3-methylbutane
(c) 2-bromo-3-methylbutane
(d) 2-bromo-2-methylbutane



A102

24. Arrangein the correct order of stability (decreasing order)

for the following molecules:  [Online April 22, 2013]

Me
H H
0) (I H Me
Me Me H
H
H Me
(D) (V) H H
Me Me Me

@ M>n>mn>@av)
(b) (IV)> (1) >(1) = (1)
© > = (1m)>(1Vv)
@ @m=>@=an>Q1v)

25.  Which branched chain isomer of the hydrocarbon with
molecular mass 72u gives only one isomer of mono
substituted alkyl halide ? [2012; Similar 2003]
(@ Tertiary butyl chloride
(b) Neopentane
(c) Isohexane
(d) Neohexane

26.  Which one of the following conformations of cyclohexane
is chiral? [2007]
(@ Boat (b) Twist boat
() Rigid (d) Chair

27. Increasing order of stability among the three main
conformations (i.e., Eclipse, Anti, Gauche) of 2-
fluoroethanol is [2006]
(@ Eclipse, Anti, Gauche
(b) Anti, Gauche, Eclipse
(c) Eclipse, Gauche, Anti
(d) Gauche, Eclipse, Anti

28. Of the five isomeric hexanes, the isomer which can give
two monochlorinated compounds is [2005]
(@ 2-methylpentane (b) 2, 2-dimethylbutane
() 2,3-dimethyloutane (d) n-hexane

Alkenes

29. Themajor products from the following reaction sequence

are product A and product B.
[NCERT :PL-311| NV, April 6,2024 ()]

(i)Bry I
(i) alc. KOH(34aq.)

30.

31.

32.

CHEMISTRY

(i) Br,
()=~ N0 Na (L0eq)

The total sum of &t electrons in product A and product B

are (nearest integer)

Number of ¢ and & bonds present in ethylene molecule is

respectively : [NCERT : PL-306 | April 5, 2024 (1)]

(@ 3andl1l(b) 5and2 (c) 4and1l (d) 5and1l

Given below are two statements : one is labelled as

Assertion (A) and the other is labelled as Reason (R).
[NCERT : PL-308| April 5, 2024 (1)]

Assertion (A): Cis form of alkene is found to be more polar

than the trans form

Reason (R): Dipole moment of trans isomer of 2-butene is

zZero.

In the light of the above statements, choose the correct

answer from the options given below :

(@ Both (A)and (R) are true but (R) is NOT the correct

explanation of (A)
(b) (A)istruebut (R) is false
(c) Both (A) and (R) are true and (R) is the correct
explanation of (A)
(d) (A)isfalsebut (R) istrue

A

O™ Na'
" ng
|
(== CT=C1
0] (0]
H H

33.

In the above chemical reaction sequence “A” and “B”
respectively are :[NCERT : P L-313 | April 4, 2024 (11)]
@ O, Zn/H,0and NaOH(alc.)/1,
(b) H,O,H*and NaOH(alc.)/1,
(c) H,0,H"and KMnO,
(d) Og Zn/H,0and KMnO,
Major product of the following reaction is —
[NCERT : P L-312| Jan. 31, 2024 (11)]

D-Cl,,
CH,

@) (b) Q

H  CH; cl  CH,

© (d)

H Cl H  CH,
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34. Products A and B formed in the following set of reactions
[Jan. 30, 2024 (11)]

B,H, CHy H*/H,0
B.¢———"——— —A
H,0,, NaOH (aq)

35.

36.

are

CH,OH
@ A=

b) A=

o
L,
et
L,

CH,OH

@ A=

Number of geometrical isomers possible for the given
. [NV, Jan. 30, 2024 (11)]

structure is/ are

D

Identify product A and product B :

[NCERT : P L-312]| Jan. 29, 2024 (1)]

hv

O + Cl, —
ccl,

Cl Cl
@ A: B:

Cl Cl

Cl

e
() A: B:O\
Cl

Cl

L,
L,
L,
>-(_Lom

Cl

() A: (I B:
Cl

Cl

A103

Cl

Cl

Cl

O X
Cl Cl

> < Zn+H (0]
Product

—znrto 2 (P)

Consider the given reaction. The total number of oxygen
atom/s present per molecule of the product (P) is
[NCERT : PL-313| NV, Jan. 29, 2024 ()]
Which one of the following will show geometrical
isomerism ? [NCERT : PL-308 | Jan. 29, 2024 (11)]

CHBr

Br Br
CH, CHBr
© (;/r @ (;f
Br

The product formed in the following multistep reaction is:

(i) B,Hg
(ii) H,0,, NaOH
2 (iii) PCC
(iv) CH;MgBr

CH, - CH = CH

OH

|

(8 CH;—CH,-CH-CH,

(b) CH,—CH,—CH,—CH,-OH
o)

|
(©) CH,-CH,-C-0OCH,

OH

(d) CH,-C-CH,

CH,4

[April 15,2023 (1)]
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i) O
40. 2 - hexene +H:O> Products  [April 12, 2023 (1)]

41.

42.

43.

44,

45,

The two products formed in above reaction are -

(@ Butanoic acid and acetic acid

(b) Butanal and acetic acid

(c) Butanal and acetaldehyde

(d) Butanoic acid and acetaldehyde

The number of possible isomeric products formed when 3-
chloro-1-butene reacts with HCI through carbocation

formation is [NV, April 11, 2023 (11)]
Molar mass of the hydrocarbon (X) which on ozonolysis
consumes one mole of O, per mole of (X) and gives one
mole each of ethanal and propanone is g mol!
(Molar mass of C: 12 gmol=t, H: 1 g mol)

[NCERT : PL-313| NV, April 08, 2023 (I)]
Choose the correct set of reagents for the following
conversion
trans (Ph - CH=CH-CH,) —cis (Ph-CH=CH-CH,)

[Jan. 31,2023 (1)]

(@) Br,, alc KOH, NaNH,, Na(Lig NH,)
(b) Br,,alc KOH, NaNH,, H, Lindlar Catalyst
(c) Br,,aq KOH, NaNH,, H, Lindlar Catalyst
(d) Br,, aqg KOH, NaNH,, Na(Liq NH,)
A hydrocarbon *X” with formula CHg uses two moles of
H, on catalytic hydrogenation of its one mole. On
ozonolysis, ‘X’ yields two moles of methane
dicarbaldehyde. The hydrocarbon ‘X’ is :
(@) hexa-1,3, 5-triene [Jan. 31,2023 (11)]
(b) 1-methylcyclopenta-1, 4-diene
(c) cyclohexa-1, 3-diene
(d) cyclohexa-1, 4-diene
The major products ‘A’and “B’, respectively, are

CH,

Cold l

A~ H,SO, .
igo—HaC~C=CH,

A 80°C B

[Jan. 30, 2023 (1]

i o
@) H3C—C—CH3&CH3—C:CH—?I—CH3

0SO,H CH,

CH, CH, CH,

I I I
() CHz—C=CH-C-CHy & CH;—C—CH,
I

CH, 0SO.H

[ [ i
(C) CH3 —-CH= CHzCHz —CH- CH3 & H3C -C- CH3

OSO,H

46.

47.

48.

49,

50.

CHEMISTRY

CH; CH,4 CH,4

(d) H3C—C—CHz &CHz —CH—CH,CH, — HC— CHj
OSO,H

17 mg of a hydrocarbon (M.F. C;,H, ) takes up 8.40 mL of
the H, gas measured at 0°C and 760 mm of Hg. Ozonolysis
of the same hydrocarbonyields [NV, Jan. 29, 2023 (1)]
CH;-C-CH; -, H-C-H,H-C-CH,-CH,-C-C-H

l [ | Il

O 0] 0] O O
The number of double bond/s present in the hydrocarbon
is .
The one giving maximum number of isomeric alkenes on
dehydrohalogenation reaction is (excluding rearrangement)

[Jan. 29, 2023 (11)]

(@ 1-Bromo-2-methylbutane
(b) 2-Bromopropane
(c) 2-Bromopentane
(d) 2-Bromo-3,3-dimethylpentane]
In the following given reaction 'A"is [Jan. 24,2023 (1)]

CH,
C—CH,
g HBr Hmajorl'ﬁ\r‘oduct
CH,_ _Br CH,

Br.
@ Eijj (b)
Br CH, CH, CH,
© UCH3 (d) UBr

Choose the correct option for the following reactions.
[NCERT : P L-311, 312 | July 28, 2022 (1)]

e

(BH,), _ Hg(OAc),, H,0

B H,0,/OH® HyC - ? —CH=CH, NaBH, A
CH;

(A) ‘A’and ‘B’are both Markovnikov addition products.

(b) ‘A’ is Markovnikov product and ‘B’ is anti-
Markovnikov product.

(c) ‘A’ and ‘B’ are both anti-Markovnikov products.

(d) ‘B’ is Markovnikov and ‘A’ is anti-Markovnikov
product.

Major product ‘B’ of the following reaction sequence is:

[July 27,2022 (11)]
Br,
H,OH

A-HL B

(major product)

CHS—(|3:CH—CH3 :
CH,



Hydrocarbons

51.

HO Br I|3r

|
|
@) CH3—C|3—CH—CH3(b) CH3—C|Z—CH—CH3

CH, CH,
Br OH Br |

© CHS—Cli—CH — CH,(d) CHS—C—CllH ~ CH,
CH, C|ZH3

Acompound *A’ on reaction with “X”and “Y’ produces the

same major product but different byproduct ‘a’ and ‘b’.

Oxidation of ‘a’ gives a substance produced by ants.
[July 25, 2022 (1)]

CH, CH,
I
X 5a+0=C-CH,-C-CH,
CH, CH, |
| | CH,
H,C = C — CH, — C — CH,—
| C|:H3 CH,
CH, Y _
Compound 'A' b+0 S Com CHZ _ C|: — CH3

52.

53.

54.

CH,

‘X’ and ‘Y’ respectively are

(@ KMnO,/H*anddil. KMnO,, 273K

(b) KMnO,(dilute), 273 K and KMnO,,/H*

() KMnO,/H*and O,, H,0/Zn

(d) Og H,0/Znand KMnO,/H*

A hydrocarbon X’ is found to have molar mass of 80. A

10.0 mg of compound ‘X’ on hydrogenation consumed

8.40 mL of H, gas (measured at STP). Ozonolysis compound

‘X’ yields only formaldehyde and dialdehyde. The total

number of fragments/molecules produced from the

ozonolysis of compound “X” is :
[NV, June 30, 2022 (1)]

Twoisomers 'A'and 'B' with molecular formula C,H, give

different products on oxidation with KMnO, in acidic

medium. Isomer 'A" on reaction with KMnO,/H" results in

effervescence of a gas and gives ketone. The compound

‘A'is [June 29, 2022 (1)]

(@ But-1-ene (b) cis-But-2-ene

(c) trans-But-2ene (d) 2-methyl propene

‘A’and ‘B’ respectively are:

@) O3 i
% u— u—
A @200 Ethane —1, 2 —dicarbaldehyde
+ Glyoxal/Oxaldehyde
0o
B—>(2)Zn_|izo 5-Oxohexanal  [June 27,2022 (I)]

(@ 1-methylcyclohex-1, 3-diene & cyclopentene

(b) Cyclohex-1, 3-diene & cyclopentene

() 1-methylcyclohex-1,4-diene & 1-methylcyclopent-1-
ene

(d) Cyclohex-1,3-diene & 1-methylcyclopent-1-ene

55.

56.

57.

58.

59.

A105
The products formed in the following reaction.

CH
CHS\ | 3 H® . .
CHS/C=CH2+H—CIZ—CH3—>? IS:

CH;

[June 25, 2022 (1)]
CHs CH
a N s 3
@ CH, CH-CH-CH,CH{ _ |
3
CH
b CHa e
(b) CHS/Cll—CHZ—Cll CH,
CH,
CH
e 3
C - _ _
() CHy (l:H (|:H CH\CH3
CH; CHj4
g
(d) CH3—|C — IC—CH3
CH;CH,4
The major product ‘A" of the following given reaction has
sp? hybridized carbon atoms.
+
2,7—Dimethyl — 2, 6 — octadiene A A
Major Product
[NV, June 24, 2022 (1)]
Given below are two statements.
[NCERT : P L-306 | June 24, 2022 (11)]
Statement | : The presence of weaker & - bonds make
alkenes less stable than alkanes.
Statement |1 : The strength of the double bond is greater
than that of carbon-carbon single bond.
In the light of the above statements, choose the correct
answer from the options given below.
(@ Both Statement I and Statement 1l are correct.
(b) Both Statement | and Statement Il are incorrect.
(c) Statement I is correct but Statement I1 is incorrect.
(d) Statement I is incorrect but Statement 11 is correct.
The major product formed in the following reaction is :

N -HBT 5 Major product [Aug. 26, 2021 (1)]

(excess)

Br
@) >\/\Br (b) XB/
I
© ><; @ B A~

An organic compound ‘A’ C,H, on treatment with KMnO,/
H* yields compound ‘B’ C,HO.

Compound ‘A’ also yield compound ‘B’ an ozonolysis.
Compound ‘A’is: [NCERT : PL-313|July 25,2021 ()]
(@ 2-Methylpropene (b) 1-Methylcyclopropane
(c) But-2-ene (d) Cyclobutane
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60.

61.

62.

63.

64.

H

H3C
I rar, < product P
H,C H

Consider the above chemical reaction. The total number
of stereoisomers possible for product ‘P’ is

[NV, July 25, 2021 (11)]
Which of the following molecules does not show stereo-
isomerism ? [July 22,2021 (11)]
(@ 3,4-Dimethylhex-3-ene
(b) 3-Methylhex-1-ene
(c) 3-Ethylhex-3-ene
(d) 4-Methylhex-1-ene

KMno, A

H,S0, A (major product)
KMnO, B

H,0, 273K (major product)

For above chemical reactions, identify the correct

statement from the following: [July 20, 2021 (1]

(@ Both compound ‘A’ and compound ‘B’ are dicarboxylic
acids

(b) Both compound ‘A’ and compound ‘B’ are diols

(c) Compound ‘A’ is diol and compound ‘B’ is
dicarboxylic acid

(d) Compound ‘A’ is dicarboxylic acid and compound
‘B’ isdiol

= HBr
CH; cal iy
3 4 (Major Product)

Product “A” in the above chemical reaction is
[March 17,2021 ()]

Br Br
CH,;
CH
o X" 0 O™
CH; CH,
Br Br
CH;
© (d)
CH,
CH . .
Choose the correct statement regarding the formation of
carbocation A and B given

[NCERT : PL-311|March 17, 2021 (11)]
CH;— CH,—CH = CH, + HBr

{ CHz— CH,— CH, - CH, + Br-
"
CH; — CH,— CH - CH, + Br-
g
(@ Carbocation Ais more stable and formed relatively at
slow rate

65.

66.

67.

CHEMISTRY

(b) Carbocation A is more stable and formed relatively at
faster rate

(c) Carbocation B is more stable and formed relatively at
slow rate

(d) Carbocation B is more stable and formed relatively at
faster rate

H,C_ OH
20% H,PO, A
358K (Major Product)
HC o Cl
(CHy,cOK" B
_— >

(Major Product)

[March 16, 2021 ()]
The products "A" and "B" formed in above reactions are

CH, CH,
I
@ A— B—
CH CH
I N>
o (O
CH, ICH2
() A— B—
CH, CH,
d A— B—
Cl
(-
—_—>
Cl

Identify the reagent(s) 'A"and condition(s) for the reaction
(@ A=HCI; AnhydrousAICI,  [March 16,2021 (11)]
(b) A=Cl,; UV light
(c) A=Cl,;dark, Anhydrous AICI,
(d) A=HCI, ZnCl,

1 2 3 4
In CH, =C =CH-CH; molecule, the hybridization of
carbon 1, 2, 3 and 4 respectively, are : [Feb. 26, 2021 (11)]
@ sp? sp% sp?sp® (D) sp? sp, sp? sp®
(© sp® sp, sp sp? (d) sp? sp®, sp? sp?
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68. The major product of the following reaction is :

CH,
@ 2 HBr
NO,

$C  Br

H
@
Br
NO,

CH,
Br

©

Br
NO,

[Sep. 06, 2020 (I)]

CH,
Br

Br

Br._ _CH,
(d)

Br
NO,

69. Which of the following compounds shows geometrical

isomerism?

[Sep. 06, 2020 (1)]

(@ 2-methylpent-2-ene (b) 4-methylpent-2-ene
() 4-methylpent-1-ene (d) 2-methylpent-1-ene

70. The increasing order of the boiling point of the major
products A, B and C of the following reactions will be:

[Sep. 06, 2020 (11)]

O
I
(A) /\/ + HBr (CGHSCO)Z A

(B) %+ HBr — 5B

© ,—"+HBr—c

(@ B<C<A
(©0 A<B<C

(b) C<A<B

(d) A<C<B

71.  Themajor product formed in the following reaction is:

CH,CH = CHCH(CH,), —2

[Sep. 05,2020 (11)]

(@ CH;CH(Br)CH,CH(CH,),
(b) CH;CH,CH(Br)CH(CH,),

(¢) Br(CH,);CH(CH3),

(d) CHZ;CH,CH,C(Br)(CHj;),
72.  Among the following compounds, geometrical isomerism

is exhibited by :

[Sep. 05, 2020 (11)]

73.

74,

75.

76.

A107

CH, CHCI

(@) (b)

CH,
Cl
CHClI CHCI

Ppele
H,C CH,4

Which of the following compounds produces an optically
inactive compound on hydrogenation? [Sep. 03, 2020 ()]

H o cH, H  CH,

@ M 033
H \\CH H \@\CHS

© @ Dy

The major product in the following reaction is :
H,C CH=CH,

MO [Sep. 02,2020 (I)]
Heat
CH, CH,
o (< ®) Oi
CH, CH,
OH
H.C CH, H,C

CH,

©) ij (d)

The correct order of heat of combustion for following
alkadienes is: [Jan. 09, 2020 (1)]

®) /=/=/ ® /:/:\

© /T \—/

@ (A)<(B)<(C) (b) (A)<(C)<(B)

© ©)<B<A) d B<O<®

Which of the following has the shortest C—Cl bond?
[Jan. 09, 2020 (11)]

CI-CH=CH-NO,

(d) CI-CH=CH-OCH,

() CI-CH=CH,(b)
(©) CI-CH=CH-CH,
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77.

78.

79.

80.

81.

Which of the following reactions will not produce a racemic
product? [Jan. 09,2020 (11)]

0]
I HCN
(@ CH,—C CH, CH,—"

HAC HCI
(b) >

CH,4

HB
(€©) CHCH,CH=CH, ——

CH,4

I . HCl
(d) CHS—Cl—CH—CHZ —

H

The major products Aand B in the following reactions are:
Peroxide [A]

[Jan. 08, 2020 ()]
Ay
Heat

[A]+ P — SB

@ A= 20N adB= ey
0 A= >N andB= A)\/ECN

© A= )-\‘/CN and B = /\/QH/CN
@ A= >3CN andB= ~~ficp

The major product of the following addition reaction is
H,C-CH=CH, __Cla/H0 .
[April 12,2019 (1), 2016 (S)]

@ H,C-CH-CH, (b H;C-CH- $H2

|
(‘31 (|)H OH (I

0
©) HSC—Q) (d) H3C) KCHs

But-2-ene on reaction with alkaline KMnO, at elevated
temperature followed by acidification will give :

[NCERT : PL-313| April 12,2019 ()]
@ CH,— C|H—CH—CH3

|
OH OH

(b) one molecule of CH,CHO and one molecule of
CH,COCH
(c) 2molecules of CH,COOH
(d) 2molecules of CH,CHO
Which one of the following alkenes when treated with HCI
yields majorly an anti Markovnikov product ?
[April 8,2019 (11)]

82.

83.

84.

85.

86.

CHEMISTRY

(@ CH,0—CH=CH,
() Cl—CH=CH,
() HN—CH=CH,
(d F,C—CH=CH,
The major product of the following reaction is :
[Jan. 12,2019 (11)]

H,CG
CH,
HCI
H

H,~Cl
CH,
@)
H

CH,
CH,
(b)

o H

CH,
CH,CI

© :

CH,
CH,

Cl
() A
The trans-alkenes are formed by the reduction of alkynes
with:

[2018; Similar Online April 11, 2014; 2012(S); 2008(S)]
(@) H,-Pd/C,BaSO, (b) NaBH,

(c) Na/lig. NH, (d) Sn-HCI

3-Methyl pent-2-ene on reaction with HBr in presence of
peroxide forms an addition product. The number of possible
stereoisomers for the product is : [2017]
(@ Six (b) Zero () Two (d) Four
Which of the following compounds is most reactive toan
aqueous solution of sodium carbonate ?

[Online April 10, 2016 (S), Online April 9, 2017]

@) (b)

©) (d)

Ol

The major product of the following reaction is :
[Online April 9, 2017]
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Bry/hv
_—

Br
@ @ (b) é

Br

Br
Br
© (d)
Br

87. Inthe following structure, the double bonds are marked as
L1, and IV

Geometrical isomerism is not possible at site (s) :

@ W (b I

88. The product of the reaction given below is:

1. NBS/hv
2. H,0/K,CO,

') CO,H
NegiNe,
OH
Noles

X

89.  Which of the following compounds will exhibit geometrical
[2015; Similar 2002]

isomerism ?

(@ 2-Phenyl-1-butene

(b) 1,1-Diphenyl-1 -propene
(c) 1-Phenyl-2-butene

(d) 3-Phenyl-1-butene

[Online April 9, 2017]

() land Il (d) IlllandIV

90.

91.

92.

93.

94.

95.

96.

A109

The gas liberated by the electrolysis of dipotassium
succinate solution is: [Online April 11, 2014]
(@ Ethane (b) Ethyne
(c) Ethene (d) Propene
In the presence of peroxide, HCI and HI do not give anti-
Markownikoff’s addition of alkenes because:
[NCERT : PL-312|Online April 12,
2014]
(@ One ofthe steps is endothermic in HCl and HI
(b) Both HCl and HI are strong acids
(c) HClisoxidizing and the HI is reducing
(d) Allthesteps are exothermic in HCl and HI
The addition of HI in the presence of peroxide catalyst
does not follow anti-Markovnikov's rule because :
[Online April 9, 2013]
(@ Hilisastrong reducing agent.
(b) H-Ibond is too strong to be broken homolytically.
(c) latom combines with Hatom to give back HI.
(d) lodine atom is not reactive enough to add across a
double bond.
Consider the following sequence of reactions

C|2 A N32CO3
700K 420K 12atm

(i) HOCI
(i) NaOH
[Online May 26, 2012]

B C

CH4CH = CH,

Compound “C’ is

(@) CH,OH (b) CH3(|3HCOONa
?HOH OH
CH,OH

(c) HOCH,-CH=CH, (d) cH,CHcoCI
b

Ozonolysis of an organic compound ‘A’ produces acetone

and propionaldehyde in equimolar mixture. Identify'A’ from

the following compounds: [2008 (S), 2010 (S), 2011RS]

(@ 1-Pentene

(b) 2-Pentene

() 2-Methyl —2 - pentene

(d) 2 - Methyl —1 - pentene

Reaction of one molecule of HBr with one molecule of 1,

3-butadiene at 40 °C gives predominantly [2005]

(@ 1-bromo-2-butene under kinetically controlled
conditions

(b) 3-bromobutene under thermodynamically controlled
conditions

(¢) 1-bromo-2-butene under thermodynamically
controlled conditions

(d) 3-bromobutene under kinetically controlled

conditions
Butene-1 may be converted to butane by reaction with
(@ Sn—HCI (b) Zn-Hg [2003]
(c) Pd/H, (d) Zn-HCI
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97.

98.

99.

100.

101.

The incorrect statement regarding ethyne is
[NCERT : PL-315|April 9, 2024 (11)]
(@ The C-C bonds in ethyne is shorter than that in
ethene
(b) Both carbons are sp hybridised
(c) Ethyneis linear
(d) The carbon-carbon bonds in ethyne is weaker than
that in ethene
The major product of the following reaction is P.
i)Na/lig. NH; _, _,
CHyC=C—CH, ((2i) diI.K?nan P
273K
Number of oxygen atoms present in product 'P' is
(nearest integer).
In the given reactions identify Aand B
[NCERT : PL-317| Feb. 1,2024 (11)]

CH C,Hg
Pd/C

3
H,+A——— \C:C/
H”  H

Na/Liquid NH3 ng

B : Cis—2 - butene
B : Cis—2 —butene

CH3—CE C—CH3+H2
(@ A:n-Pentane

(b) A:2-Pentyne

() A:n-Pentane B : trans — 2 — butene

(d)y A:2-Pentyne B : trans — 2 — butene
Compound Aformed in the following reaction reacts with
B gives the product C. Find out Aand B

CH;—C=CH+Na——>A—B

CHy—C= C —CH, —CH,+ NaBr
C |
© CH,
[NCERT : P L-316 | Jan. 30, 2024 (1)]

-+
() A=CHz-C=CNa, B=CH,-CH,-CH,-Br
(b) A=CHy—CH=CH,, B=CH;-CH,-CH,—Br
(© A=CH,—CH,—-CHy B=CH,-C=CH

- 4+
(d A=CH;-C=CNa, B=CH;-CH,-CH,

But-2-yne is reacted separately with one mole of Hydrogen
as shown below: [Feb. 01, 2023 ()]

Pd/C

Bt CH; —~C=C-CH;— 5“5 A

lig NH; +H
2

(A) Aismore soluble than B.
(B) Theboiling point & melting point of Aare higher and
lower than B respectively.

[NV, April 6, 2024 (1)]

102.

103.

104.

105.

CHEMISTRY

(C©) Aismore polar than B because dipole moment of A is
zero.

(D) Br,adds easilyto B than A.

Identify the incorrect statements from the options given

below:

(@ AandBonly (b) B,C&Donly

(0 A,C&Donly (d) BandC only

In bromination of propyne, with bromine 1, 1, 2, 2-

tetrabromopropane is obtained in 27% yield. The amount

of1, 1, 2, 2-tetrabromopropane obtained from 1 g of bromine

in this reaction is x 10~1g. (Nearest integer)

(Molar mass : Bromine =80 g/mol) [NV, July 29, 2022 (I)]

What will be the major product of following sequence of

reactions? [June 27, 2022 (11)]

(i) n-BuLi,

n-CgHy1Cl
(i) Lindlar cat, Hp

@) /#
H11Cs

(b)

n-Bu—=

n-Bu
CsHyp

Hq1 C5 n-Bu

© \ /

CsHyq

@ \q

n-Bu

The number of sigma bondsin [NV, July 25, 2021 (1)]

HyC-C=CH-C=C-H is

|
H

An unsaturated hydrocarbon X on ozonolysis gives A.
Compound A when warmed with ammonical silver nitrate
forms a bright silver mirror along the sides of the test tube.
The unsaturated hydrocarbon X is: [March 16, 2021 (11)]
CHy
|
@ o-C = (b)) CH;—C=C-CH,
|
CH;CH;,

(© HC=C-CH,-CH, (d) CH,~C=C-CH,
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106.

107.

108.

Consider the following chemical reaction.

(1) Red hot Fe tube, 873K

CH =CH—=5726. hor, Alci;

Product

The number of sp? hybridized carbon atom(s) present in
the product is

[NCERT : PL-318| NV, Feb. 25,2021 (1)]
The major product obtained from the following reaction is:

[Sep. 06, 2020 (1)]
2+
OZN—@— _ —<§>—0(:H3 5 L

,)p(

The major product () in the following reactions is:
[Jan. 09,2020 (1]

@
@

@

(b)

Q

@
@

(d)

CH,4

| . HgSO,,
CH,—CH— C=CH

H,S0,
2

1 r,

i) C,HsMgBr, H,0

(ii) Conc. H,SO/A

il
CH—C=CH—CH,
CH,

@ CH;—

CH,
[I
(b) H,c—C —$H— CH,
CZHS

109.

110.

111.

112.

113.

114.

All1l
CH,4
©) CH3—C|2H— C|2=CH2
CH,CH,
CH,
(d) CH3—C|3=C|3— CH,
CH,CH;,
In the following sequence of reactions the maximum number

of atoms present in molecule ‘C’ in one plane is

Red hot

CH,Cl (1eq.) C
Cu tube

Anhydrous AICI;

(Ais alowest molecular weight alkyne)
[NV. Jan. 08, 2020 (11)]

Consider the following reaction :
Ag,0
—————>Ppt
A

A_

H? H* NaBH, zncl,  Tumidity

- conc. HCl "5 minutes

‘As: [April 12,2019 (11)]
(@ CH=CH (b) CH,-C=C-CH,
(c) CH;-C=CH (d) CH,=CH,
The increasing order of the reactivity of the following

compounds towards electrophilic aromatic substitution

reactionsis:  [April 10,2019 (1), April 9, 2019 (1) (S)]
Cl CH, COCH,
M (m (1

@ Nh<i<il b ni<<li

() Mm<i<ll (@ I<t<n

The major product of the following reaction is:

(i) DCI (1 equiv.)
(i) DI
[April 9, 2019 (1); Similar 2007]
(@ CHCD()CHD(CI)  (b) CH,CD(CI)CHD(I)
(c) CH,CD,CH(CIX(1) (d) CH,C(1)(C)CHD,
The correct order for acid strength of compounds
CH=CH, CH,-C=CHand CH,= CH, is as follows:
[Jan. 12,2019 ()]
CH=CH>CH,=CH,>CH,-C=CH
CH,-C=CH>CH=CH>CH,=CH,
() CH,-~C=CH>CH,=CH,>HC=CH
(d) HC=CH>CH,-C=CH>CH,=CH,
When 2-butyne is treated with H,/Lindlar's catalyst,
compound X is produced as the major product and when
treated with Na/lig. NH, it produces Y as the major product.
Which of the following statements is correct?
[Online April 15, 2018 (11)]

CH,C=CH

@)
()



Al12

115.

116.

117.

118.

119.

(@ Y will have higher dipole moment and higher boiling
point than X
(b) Y will have higher dipole moment and lower boiling
point than X
(c) Xwill have lower dipole moment and lower boiling
pointthan Y
(d) Xwill have higher dipole moment and higher boiling
pointthan Y
Which one of the following class of compounds is
obtained by polymerization of acetylene?
[NCERT : P L-318 | Online April 9, 2014]
(@ Poly-yne (b) Poly-ene
(c) Poly-ester (d) Poly-amine
The hydration of propyne results in formation of
[Online May 26, 2012]
(@ Acetone (b) Propanol-1
(c) Propene (d) Propanal
The treatment of CH,MgX with CH 3C = C—~H produces
[2008]

@ CHz—CH=CH, (b) CH3C=C—CHs

[0
() CH3-C=C-CHj (d) CH,

Which one of the following has minimum boiling point?
(@ 1-Butene (b) 1-Butyne [2004]
() n-Butane (d) Isobutane

What is the product when acetylene reacts with
hypochlorous acid? [2002]
(@) CH,COCI
(¢) ClL,CHCHO

(b) CICH,CHO
(d) CICH,COOH.

120.

Aromatic Hydrocarbons

AlICl, Zn Hg

R
D

Conc.H,SO,

What is the structure of Cc? [April 9, 2024 ()]

(0]
@
i
o C\/\ﬁ/o'*
(0]

121.

122.

123.

124,

CHEMISTRY

0
0
(d)

Which of the following are aromatic?
[NCERT: PL-321|April 8,2024 (1)]

(@ BandDonly (b) AandConly
() AandBonly (d) CandD only
Total number of aromatic compounds among the following
compounds is [NV, April 8,2024 (1]

.
>

006

Given below are two statements :
[NCERT : PL-322| April 5, 2024 (1)]

Statement |: Nitration of benzene involves the following
step —

|
H- 0%~ NO, = H,0 + NO,
Statement I1: Use of Lewis base promotes the electrophilic
substitution of benzene.
In the light of the above statements, choose the most
appropriate answer from the options given below :
(@ Both Statement | and Statement 11 are incorrect
(b) Statement I iscorrect but Statement I1 is incorrect
(c) Both Statement I and Statement 11 are correct
(d) Statement I isincorrect but Statement 11 is correct
Correct order of stability of carbanion is

[NCERT : PL-321| April 4, 2024 (11)]
A@

5O

a b c d




Hydrocarbons

@ C>B>D>A () A>B>C>D
(cc D>A>C>B (d D>C>B>A
125. The set of meta directing functional groups from the
following sets is:
[NCERT : PL-324 | Feb. 1,2024 (11)]
(@ —CN,-NH,,—~NHR, -0CH,
(b) —CN,-CHO,-NHCOCH,,—COOR
() —NO,,—NH,,-COOH,-COOR
(d) —-NO,,-CHO,-SO;H,-COR
126. Which of the following compound will most easily be
attacked by an electrophile?

[NCERT : PL-325 | Feb. 1, 2024 (I)]
CH,
@ @ (6) ©/

0 CY

OH
(d) ©/

127. Total number of deactivating groups in aromatic eletrophilic
susbstitution reaction among the following is

[NCERT: PL-325|NV, Feb. 1, 2024(|)]
0
AOCH

)k CH,
e .
H, =N ~C=N,-0CH,

Cl

3 _N ‘
H H
128. Identify major product ‘P’ formed in the following reaction.
O
Anhydrous =
AlCI = P
— % 5 (Major Product)

sien

[NCERT : P L-322| Jan. 31, 2024 (I1)]
0

@ @C’@ Ca
COCH,
. CY

0
I

o

Jege

Al13

129. The correct order of reactivity in electrophilic substitution
reaction of the following compounds is :
[Jan. 31,2024 (11)]

CH, Cl NO,
A B C D
@ B>C>A>D (b) D>C>B>A
(0 A>B>C>D (dy B>A>C>D

130. Among the given organic compounds, the total number of
aromaticcompoundsis___ . [NV, Jan. 27,2024 (1)]

S}

131. Given below are twostatements:  [April 13,2023 (I1)]
Statement-I : Tropolone is an aromatic compound and
has 8m electrons.

Statement-11 : welectronsof >C =0 group in tropolone is
involved in aromaticity.
In the light of the above statements, choose the correct
answer from the options given below:
(@ Both Statement | and Statement 11 are true
(b) Statement | is true but Statement 11 is false
(c) Statement I is false but Statement Il is true
(d) Both Statement | and Statement 11 are false
132. The major product ‘P’ formed in the given reaction is

CH,CH,
(i) alk. KMnO,, A
COOCH; —————= P
(i) H30 Major product
CH,=CH,
[April 10, 2023 ()]
CH,COOH
]
A COOH
a
@ HO—1—H
HO ——H
H



All4

133.

COOH

o LI

COOH

COOH

&

CH,COOH

o LI

COCH,

COOH

&

CH,COOH

COOH

The major product *P’ formed in the given reaction is:
[April 10, 2023 (11)]

CH;0 Cl
AICl;  (major)
O,N
CH,4
CH;0
@)
O,N
CH,0
(b) m
O,N CH;
CH; CH,
CH;0 NO,
©  oN ‘ ‘ OCH;
CH; CH,

CH,0
d O,N |

134.

135.

136.

CHEMISTRY

O
Major product

[Feb. 01, 2023 (11)]

(@) %\ (b) % © % (d) %

Two isomers (A) and (B) with molar mass 184 g/mol and
elemental composition C, 52.2%; H, 4.9% and Br 42.9%
gave benzoic acid and p-bromobenzoic acid, respectively
on oxidation with KMnO,. Isomer 'A'" is optically active
and gives a pale yellow precipitate when warmed with
alcoholic AGNO,. Isomer 'A"and 'B' are, respectively :
[June 29,2022 (11)]

CH,Br
CH,
(@ H,C-CHBr-CH, and
CH,Br CH,CH,4
CH,
(b) and
Br
CH,CH,4
() H,C-CHBr-CH, and
Br
CH,CH,4
(d) and H,C-CHBr-CyH,
Br
Product ‘A’ of following sequence of reactions is
(a) Bry.Fe Cn .
Ethylbenzene W A (Major product)
(c)alc.KOH
[June 27,2022 (11)]
Cl Br
| |
C =CH2 C :CH2
@) (b)



Hydrocarbons

CH=CH,

-

Br

Cl
Il

© (d)
Br

. Halogenation of which one of the following will yield

m-substituted product with respect to methyl group as a
major product? [June 26, 2022 (11)]

CH, CH,
NO,
(@) (b)
CHO
CH, CH,
OH
© (d
NO,

. Given below are two statements. One is labelled as

Assertion A and the other is labelled as Reason R.
[NCERT : P L-321|July 27, 2022 (1)]

Assertion A ': [6] Annulene. [8] Annuleneand cis —[10]

Annulene, are respectively aromatic, not-aromatic and

aromatic.
[6] Annulene © [8] Annulene ©

Cis-[10] Annulene

Reason R : Planarity is one of the requirements of aromatic
systems.

In the light of the above statements, choose the most
appropriate answer from the options given below.

(@ Both A and R are correct and R is the correct
explanation of A.

Both A and R are correct but R is NOT the correct
explanation of A.

(c) Aiscorrect but R is not correct.

(d) Adsnot correct but R is correct.

(b)

. Which of the following compounds is not aromatic?

[July 26, 2022 (1]

140.

141.

142.

143.

144,

All5

In the presence of sunlight, benzene reacts with Cl, to
give product, X. The number of hydrogens in X is

[NCERT: PL-323|NV, July 26, 2022 (1)]
Which of the following is not an example of benzenoid
compound ? [NCERT : PL-318 | July 26,2022 (11)]

@ (0) ©
NH2
Nesle1

Anhydrous, AICl,
+ CH,CH,CH.,Cl —————— ‘A’
Major Product

The stable carbocation formed in the above reaction is :
[NCERT : P L-323 | June 29, 2022 (11)]

® ®
(@) CHsCH,CH, (b) CH5CH,

@
CHCH,CH,
@
(© CHy;—CH-CH, (d)

Which of the following structures are aromatic in nature?
[June 28, 2022 (1)]

PR

@ ABCandD (b) OnlyAandB

() OnlyAandC (d) OnlyB,CandD

Given below are two statements: one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A: A mixture contains benzoic acid and

naphthalene. The pure benzoic acid can be separated out

by the use of benzene.

Reason R: Benzoic acid is soluble in hot water.

In the light of the above statements, choose the most

appropriate answer from the options given below.
[June 25, 2022 (11)]

(@ Both Aand Raretrue and R isthe correct explanation

of A.

Both A and R are true but R is NOT the correct

explanation of A.

(c) AistruebutRis false.

(d) AisfalsebutRis true.

(b)
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145. Which one of the following compounds is aromatic in
nature ? [Sep. 1, 2021 (1]

9@

@ N o | |
CH,

© m @ @

146. Identifycorrect A, Band C in the reaction sequence given
below : [Aug. 31, 2021 (11)]

conc.HNO;

+
conc.H,S0, A Cl,
A Anhyd. AICl,

Fe/HCI1 C

NO, NO, NH,
o <L g
cl Cl

NH

NO, NO, =
0 Y

Cl OH

147. Which one of the following compounds is not aromatic?
[Aug. 26, 2021 (11); Similar March 16, 2021 (1)]

@ Q (b) Q
YoRlTe o'

Benzene on nitration gives nitrobenzene in presence of
HNO, and H,SO, mixture, where :

[NCERT : P L-322 | July 20, 2021 (11)]
(@ both H,SO, and HNO, act as a bases
(b) HNO, acts as an acid and H,SO, acts as a base
(c) both H,SO, and HNO, act as an acids
(d) HNO; acts as a base and H,SO, acts as an acid

3 =)

In the above reaction, 3.9 g of benzene on nitration gives
4.92 g of nitrobenzene. The percentage yield of

148.

HNO,
- -
H,S0,

149.

150.

151.

152.

153.

CHEMISTRY

nitrobenzene in the above reaction is %.

(Round off to the Nearest Integer)

(Givenatomicmass: C:12.0u,H:1.0u,0:16.0u,N:14.0u)
[NV, March 17,2021 (1)]

For the given reaction :

CH = CHpyr 1 Nalttz. (A)

2. Red hotiron tube, 873K

| (major product)
CHj,
What is ‘A’? [Feb. 26, 2021 ()]

H3C CH,

@) (b)

(© CHCHCHNH,  (d) C|:H = CH - NH,

The correct sequence of reagents used in the preparation
of 4-bromo-2-nitroethyl benzene from benzene is:
[Feb. 25,2021 (11)]

() CH,COCI/AICI, Zn-Hg/HCl, Br,/AIBr,, HNO/H,SO,
(b) HNO,H,SO,, Br,/AICI, CH,COCI/AICI,, Zn-Hg/HCl
(©) CH.COCI/AICL,, Br,/AIBr,, HNO,/H,S0,, Zn/HCI
(d) Br,/AlBr,, CH,COCI/AICI,, HNO,/H,S0,, Zn/HCI

The number of sp2 hybrid orbitals in a molecule of benzene
is: [Jan. 09, 2020 (11)]
@ 24 (b) 6 (c) 18 d) 12

Consider the following reactions:

" ®+QCI anhyd. AICI,

B) <;>+CI2 (excess) anhy:'Al%
ark
Cl Cl
Cl Cl
Cl Cl

anhyd.

© @ +CHy = CH-Cl 15>



Hydrocarbons

154,

155.

156.

157.

nhyd
AICl,

(3) @ + CHp = CH — CH,Cl ——=—
QCHZ ~CH=CH,

Which of these reactions are possible ?

[Jan. 07,2020 (11)]
@ (A)and(B) (b) (A)and (D)
© (B).(C)and(D) (d) (B)and (D)
Which compound (s) out of the following is/are not
aromatic? [Jan. 11,2019 (1), Jan. 9, 2019 (11)]

Y O Q0

(A) (B) ©) (D)
(@ (B).(C)and(D) (b) (C)and (D)
© ® (d) (A)and(C)

Which of the following compounds will show highest
dipole moment ? [Online April 9, 2017]

40
0 >O (Ir) |
O
D gl
O

@ O () @ (© (1) @ (v)
Which of the following compounds will not undergo Friedel
Craft’s reaction with benzene ?  [Online April 8, 2017]

Cl

()

In the following sequence of reactions :

KMnO; | o _SOCl, o HyplPd

C
BaSO,

Toluene

the product Cis :
(@ CgH.CH,OH
(c) C,H,COOH

[2015]
(b) C4H.CHO
(d) CoHCH,

158.

159.

160.

Al1l7

CH, —CH =CH,

+HCl —— X,
Xis:
[Online April 9, 2013; Similar Online April 16, 2018]
CH, —-CH—-CH; CH, —CH, —CH,CI
I
Cl
@) (b)
CI
CH —CH, —CH;4

—CH=CH,

&7

Which of the following would not give 2-phenylbutane as

the major product in a Friedel-Crafts alkylation reaction ?
[Online April 22,2013]

(@ 1-butene +HF

(b) 2-butanol+H,SO,

(c) Butanoyl chloride + AICI,, then Zn, HCI

(d) Butylchloride +AICI,
In the given reaction, [Online May 12, 2012]
C=CCH,
+ 2+
H /Hg A
the product ‘A’ is
(l)H
HC=C—CH, HO—C=CHCH,
@) (b)
i
O=C—CH,CHji CH,—C—CH,
© (d)



A118

161. The product of the reaction between ethyl benzene and

N-bromosuccinamide is

[Online May 19, 2012]

CHEMISTRY

162. Toluene is nitrated and the resulting product is reduced

with tin and hydrochloric acid. The product so obtained is
diazotised and then heated wth cuprous bromide. The

CH, - CH, - Br CH, = CHs reaction mixture so formed contains [2008]
(@ mixture of 0- and p-bromotoluenes
@ (b) (b) mixture of o- and p-dibromobenzenes
Br () mixture of 0-and p-bromoanilines
(d) mixture of 0- and m-bromotoluenes
Br
CH, - CH,
CH-CH,
© (d)
Br
® [est| (1 f[oct| @ |err| () [zor| (@ [s8| (P (89| (P [|IS| (@ [ps| (P |[LI
) [zst| (0 [ser| (p) (81| (@ [TOL|[(P) [¥8| (@ [L9| (@ [os|[(PIo®)[ee| (O |91
(® |1st| (® [ver| (P [LxT] (® [o00T| (@ [€8| (@ [99| (@ [e6¥]| (® €| ® |[s1
@ [ost| (P [€er| (® |otL| (P |66 | (P) [T8| (@ [S9| (P [8F| (9 €| @) |[¥I
03 [evr| (® |zer| (@ [stT| @ ([86|(P [UI8] (P [#9| (@ Lty o Joe| (O [€I
(P |8vL| (@ [I€X| (P) [pIL| (P) [L6| (O [08]| (O [€9| (© 9| 6c| (P |TI
@ || © Joet| (® [exx| @ [96 | (@ [6L]| (P [T9]| (®) sy| gt © |11
(® |ovT| (P [6cT| (P [gxr| O [S6 [ [8L| @ |19 ® ([#¥]| (© LT| (& |oT
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Chapter 10

Hydrocarbons

(b) Structure of given compound is

1° 1°
CH; CHy
1° | 20 | 10
CH;—C—CH-C—CHj
Sl
HH H

Only one 2° carbon is present in this compound.
(9) Different chain iosmers of C.H, . are:

) A~~~ @) Y
W ~_A_ W
0 /H/\ (v

wi) L A (i)

447

(3) CH3COONa Electrolysis CH3

C2H5COONa Electrolysis C,Hs

2C,Hg —> CH, —CH, —CH, — CH,
®

2CH; —> CH, - CH,
@

CH; +CyH; —— CH; —CH, —CH,
(©)

(6) (|3H3
Cl

CHy— CH—CH,—CH, 2>

i i
CHZ—(ll*— CH,—CH + CHy— clz— CH,—CH,
cl H cl

(*)

CH, (|:H3
CH,— CH— (}ZH—CHB + CH;— (|:—CH2— ?HZ

Cl H Cl
)

(c) Eclipsed conformation is the least stable conformation
of ethane.

The electron clouds of the C-H bond come closer to each
other resulting in increase in electron cloud repulsion, more
energy and less stability.

(c) n-alkanes on heating in this presence of anhydrous
AICI, and hydrogen chloride gas isomerise to branched
chain alkanes. The major product has one methyl side
chain.

Anhy. AICI,

CH; - (CH,), - CH,4 =

CH,— CH - (CH,), - CH,
I

CH,
2 — methylpentane
(major)

(9) CHj - CHs + Br, (Excess)—"

Monobromo e
Br

Br Br _<
Dibromo  \__/ Br
r Br
Br
Tribromo ~ Br Br Br
Br Br Br Br
Br
Tretrabromo BT Br Br

Br Br
Br

Pentabromo Br Br

Br Br
Br—%@ Br

Hexabromo Br Br

(@ cH, +(x+%jo2 — xCO, +%H20

y 8

= =4 =8 x+—=11 =

> =y=8; 7 =>x=9
Hydrocarbon will be = C,H,

(@) CyHy + (x +%] 0, - xCO, +%H20

Yy _ . Yoo
X+ 4 =95 ..(3) & > =3 ..(ii)
By solving equation (i) and (ii) we get.
Xx=8,y=6

.. The molecular formula of A is CgHe
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10.

11.

12.

13.

14.

15.

(@) The staggered conformation

H H
Me

has lowest van der waal and torsional strain. Hence it must
be most stable.

1 i
3) CH3—C|—CH2—CH2—C|—CH3
CH, CH,
‘[Clzlhv
CH, CH;

| |
@ C|:H2—C|Z—CH2—CH2—C|2—CH3

Cl  CH, CH,
CH, CH,

@) CH3—C|I—CH—CH2—C—CH3
dd g

)
Total numbers of isomer = 3

O

© @42
O

SOR RS
X]

6\@
0,

@hv
=20

*+2CO,
CH,
i
© CH;  0Ozonolysis H,C-C-CH, + 2 H(.|: -0
HC=0
CH;
CH o 0
3Ozonolysis ” ”
——2>2CH;-C-C-H+CH=0
|
CH=0
(12)
Slelexiet .
No. of steremsomer No. of steremsomer
= 2 = 2 =4 = 2 = 2 =4
()] ()]

cis- and trans

= Total number ofisomers=1+1+4+4+2=12

(8) Number of monohalogen derivatives are equal to the
number of chemically different hydrogen atoms present in
the compound. Possible number of structures for C.H,,
are-

16.

17.

18.

19.

A221
. a b [ b a
() CHy-CH,—-CH,-CH,-CH,or
HMH
H HYY HYNCH
H H H
3-types of hydrogen
A
3-Products
HH H
a (|:H3 HH H H
. I H
(i) CH, CH - CH, -CH, or | g
H H
4-types of hydrogen
2
4-Products
i
(iii) CH3—C|3—éH3 or  nllH
a
CH, E H
H
H H H H

H
1-type of hydrogen
\2

1-Product

. Total number of monobromo derivatives in the
hydrocarbon having molecular formula
CH,=3+4+1=8

() Conformations (a) and (c) are staggered, while (b)
and (d) are eclipsed. In the anti-conformation (c), the
dihedral angle between two methyl groups is largest (180°).
(d) Inlland IV, both—CH, groups areat 60°. In IV, there
is more repulsion between —~CH, and —H than that in Il

1

Stability

between —H and —H. Potential energy o

Stabilityorder : 1 > 111> 1V > 11

So, Potential energy : 11> 1V > 111> 1

(60) Staggered form is produced when the rearrangement
of atoms or group takes place by an angle of 60°. 1, 1, 1
trichloroethane (CCl,—CH,) in eclipsed form on rotation
by 60° gives staggered form.

Cl

H. .H
/@\ Dihedral angle(¢) = 60°
Cl

4 Cl
i o
(Newman staggered)
(b) A dihedral angle is the angle between two C — H
bonds projected on a plane orthogonal to the C — C bond.
In the given conformation, the dihedral angle H -C

-C-H"isthesumof H-C-C-H,+H,-C-C-H" i.e.

29+120=149°
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20.

21.

22.

23.

24.

25.

26.

217.

(c) Letthe hydrocarbon be CXHy.

CXHy+(x+%) o, —>xC02+%H20

25g (excess) 88y  9g
2 | L mol
mo 2
x=2y=1

- x=2andy =1, the hydrocarbon will be C,H.
Hence, 2 mol carbon contains 24 g and 1 mol hydrogen
contains 1g.
(b) Letthe hydrocarbon be C,H,.

C,H, +(x+%joz—>xco2 +%HZO

Before 10 mL 55 mL 0
combustion:
After 0 55_10(“%) 10 x combustion:

Volume of CO,, 10x=40; x =4
55—10(x+%) —0; y=6

. Hydrocarbon is C,Hj

(d) Inacyclic or open chain compounds, angle strain is

absent.

(d) The order of substitution in different alkanes is :
3°>2° >1°

Thus, the bromination of 2-methylbutane mainly gives

2-bromo - 2 - methylbutane.

CHjs

Br2

CH3 —CH, —CH —CH; —2
2-Methylbutane
CHj3 CHs3

| |

CH3 —CH, — CH—CH,Br+ CH; —CH, - c|: ~CH,4
Br
1-Bromo-2 methylbutane 2-Bromo-2-methylbutane
(minor) (major)

(d) (1) Diequatorial cis-1,3-dimethylcyclohexane (1)
trans-1,3-dimethylcyclohexane (one Me is equatorial and
the other is axial) ~ (1) > (IV) Diaxial cis -1,3-dimethyl
cyclohexane.

CH,

C|2/hV H
(b) H,c— (|:—CH3 mononalogenation Single product
CH,
Neopentane

In neopentane, all hydrogen atoms are equivalent.

(b) Chiral conformation will not have plane of symmetry.
Since twist boat does not have plane of symmetry, it is
chiral.

@

28.

29.

30.

31.

32.

CHEMISTRY

Due to hydrogen bonding between H and F, gauche
conformation is most stable, hence the correct order is
Eclipse, Anti, Gauche.

1° 1°
CH; CH,
1° | 1°
(€) CH,—CH— CH—CH,-
3° 3°
Since it contains only two types of H-atoms, hence it will
give only two monochlorinated compounds, viz.
CHz CHj
| |
Cl-CH, - CH-CH-CHg,
1-Chloro-2, 3-dimethylbutane

CH3; CHj
|
and CHz— C — CH—CHjy
|
Cl
2-Chloro-2,3-dimethylbutane

JeDiow
Br

‘HC =C-CH,-0"Na’

@Br
O-CH,~C=CH

_alcK KOH

(3eq)

The total sum of w electrons in product Aand B is 8.

Hg H
%

CC

A % TNH

(B)

(d) Ethylene is it has 5 bonds and
H

1z bond.

(c) Dipole momentis a vector quantity and for a molecule

net dipole moment is the vector sum of all bond dipoles

hence dipole moment of Cis form is greater than Trans

form.

CHs\C B C/(CH3 H\C B C/(CH3
YOI T RN
H Cis H CH3 Trans H
(n>0) (n>0)

(a) Firstreaction is reductive ozonolysis and second is
iodoform reaction.

O Na
o NaOH
Zn/H ) +CHI;

(c)or (d)

@L@ﬂ ﬂ Hﬂ
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CH.
34. (b) @

CH, CHy

H'H,0
OH

*)

(Hydration, follows

Markovnikoff)

35. (4) Wecan usethe EZnomenclature for determining the
geometrical isomers of this compound.

CH,
B,Hs
H,0, NaOH (aq.)

X

®)

(Hydro boration-oxidation,
Anti-Markovnikoff)

OH

First stereocentre = E or Z—isomer.

Second stereocentre = E or Z - isomer.

Third stereocentre=  We don’t count it as the
compound has the same two substituents and we have
done it already once for one substituent.

Thus, total geometrical isomers =4

36. (b) i

hv

Free radical
substitution

Cl

Cl
(o6
Electrophillic—>
addition to B) Cl
double bond
CH H ﬁ
3 .
N / () O4
C=C - 2CH,-C-H
37. (1) H / AN CH3 (ii) Zn + H,O 3

The total number of oxygen atom present per molecule of
the product is 1.

Br
38. (d) e H
c=C c=C
¢ F=el, Cp=el

Br

cis - isomer tans - isomer

Compound in option (a) will result in the same compound
when rotation along the C = C double bond is performed
(formation of two such isomers, not an actual rotation along
the double bond).

Same will be for compound in (d).

For (c), we cannot decide the cis- and trans- isomers as
these are two H-atoms on one doubly-bonded carbon

atom.

A223

OH
i) ByHg
ii) H,0,, NaOH

I
39. CH,— CH, - CH,

l P.C.C.

o)

@ cn,—cr=cH,

CHy-CH,-C-H
l CH3MgBr
OH

I
CH,—-CH,—CH - CH,

40. (a) /\/\/

—U98, CH3COOH + CHyCH,CH,COOH
(i) Ha Acetic acid Butanoic acid

it is oxidative ozonolysis.

41. @) ¢
Ao, L )\/ AL
e S
cl cl e cl cl
3 1L

1 product
e 3 Isomer Cl

Total Possible Isomeric product=1+3=4
42. (70)

/CH3

CH
CHS— CH = / 3 Ozonolysis
\CH,

=C
\CH,
Hydrocarbon (X)

CH;—CHO+0=C

Hence molar mass of hydrocarbon (X) is 70 g/mol.
Br Br

Ph H T
Seoe” B pnoCH-cH-CH,

Ii%r
Ph-C=CH-CH,

lNaNHz

Alc. KOH
=

Ph\ /CH3 "
/ \

(cis)

Ph—C=C-CH,
Lindlar's catalyst.

O

ﬁ I
44, (d) O Ozonoly5|s -C-CH,-C-H
Zn/H,0 (2 mol)

Cyclohexa 1, 4-diene)
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45. (a) st CH, CH,
H,C-C=CH,—— CH;-C=CH-C-CH;,
B
H,S0,| 4@ ®) CH,
80°C
0™ -SOH
CH,

46.

47,

| CH,
H.C - C - CH, =< —>>_CH2_@
@M/ CH,

CH, CH,
| I
H,C - C=CH,—> H,C-C—CH,

H,80,|° 0SOH (A)
cold

ICH3 4}
0 SO,H
H,C-C-CH, =
@

-3
(3) Moles of hydrocarbon = % =1.25x10™*
—3
Moles of H, gas = % =0.375x107°
=3.75x 10~

Hydrogen molecule used for 1 molecule of hydrocarbon
is 3.
_375x1074
1.25x1074
T
(©) CH,-CH,-CH-CH,~Br ——»
CH,

I
CHiz- GHl=CECHi5
(1 alkene)

Br

I
CH,; —CH - CH, —— CH,CH=CH,
(1 alkene)
Br
CH;-CH,-CH,~CH-CH, ——
H H H H HH

L L
H,C-C-C-C=CH,+H,;C-C-C=C-CH,, cis &trans
I

(3 alkenes)
H H H

CH; H CH; H

|
CHy;—~CH,—~C — C-CH,—>CH,—CH,-C — C=CH,
I

48.

| (1 alkene)

CH, Br CH,

CH, CH,

l:CHZL (|:—CH3—>
o 7

CHEMISTRY

CH CH
49. (b) [ ° Hg(OAC), H,0 [
CH3—(|I—CH =CH, NaBH H3C—?—(|IH—CH3
4
CH, CH;0H
- (A)
BzHeleOz/OH (Markovnikov product)
i
CH; - (‘I -CH, - (|IH2
CH, OH

®)
(Anti Markovnikov product)

50. (b) T
' Me Br, Me CH;  HOcH
Ne 2 ~ ~ M 3
Me/(c__‘%""cH3 Me/cé}:\H
=I|3r= CBr
Brk
" CI)CHa cI)CH3
e Me  or Me Me
~ ~ ~ -
Me/(|:_c\H Me~C~CSH
Br Br
‘Br' atom
attached to 3° carbon H'lSNZ
less possible due to
steric hindrance : IBI‘
H3C—(|3—CH —CH;,
CH,
Major product
(I'ZH3 CH,
|
51. (d) mec-cH,-Cden, P MeC-CH,-C=0 +
Cleave Y) H-C-0OH
0s, HZO/ZnJ([X] ICI)
(b)
CH, CH,
I I
Me,C-CH,-C3+0+CH, —> Me,C-CH,-C=0+
| H-C-H
(0] (0] Il
Cleave O
(@
O
H-c-H-% H_c-oH
Il Il
(a) Formic acid
(produced by ants)
10 mg
52. (4) Molesof X = 80 =0.125 m mol.

8.4
Moles consumed of H, = 4 =0.375mmol.

"H, 0375
ny  0.125
So, the compound X have 3 double bonds.

Ozonolysis of the compound yields only formaldehyde

and dialdehyde, so the compound should be
H

|
H,C==CH—CH==CH— C ==CH,
Molecular mass = (12 x6) +1x8=72+8=80amu
Ozonolysis form:



Hydrocarbons

53.

54.

55.

56.

57.

58.

T el 1
(o] o (o]
H,C )g( c—c}# C—C}g(CHZ o
2HCHO + 2C,0,H,
e —
4 molecules
(d) Threeisomers are possible for an oxidisable molecule
having molecular formula C4H,.

CH,4

CH,CH = CHCH; CH,CH,CH=CH, CH;-C=CH,

But-2-ene But-1-ene 2-Methylpropene
Oxidation with KMnO, to give a ketone along with
evolution of effervescences is possibly only with 2-
methylpropene

CH;, CH,
| KMnO ,/H* |
CH;-C=CH,—————>CH;-C=0+CO0,T
®)

Thus isomer A should be 2 — methylpropene.

Lo CHO
©zm f_m( + OHC - CHO
2 CHO Glyoxal

Ethane-1, 2
dicarbaldehyde

e

5-Oxohexanal

(G
Cyclohex-1,3-diene

105
2. Zn-H,0

1 Methylcyclopent 1-ene

OIS
A — A AL

PN E S
z9 4 6 8
(2) 1M L}
10

9

)\(\//\( Internal attack

109 1 4
8 2 8 2
76 3y 76 3
+ —_—
10 10
5 4 5 4

Number of sp? hybridised carbon atoms = (6 and 7) 2
(a) Both the statements are correct.

@) )\/“ HBr )\/\

(excess) 1, 4 addition product

(major product)

59.

60.

61.

62.

63.

64.

65.
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Mechanism :

_HBr )\/<—>)\/®——>/l\)

CH,
)\ KMnoyH®  Hg
AN or Ozonolysis (o]
(@ HC CH, H.C
2-Methylpropene C4HO
@ M
H3C CH3 (Anti addition)
CH, CH,
H BriBr H
Br HiH Br
CH, CH,

(Racemic mixture)

() 6—5\:<

KMnO,, H,SO,, A
(Strong oxid. agent)

COCH
@ COCH

dicarboxylic acid

— o
H+
© o, cn,
ccl,

2° carbocation

Methanlde
Shlﬂ

3° carbocation

(d) Carbocation B is more stable as it is secondary
carbocation having more number of a-hydrogens and
having greater +I effect.

. Carbocation B formed at a faster rate than carbocation

G
OH
KMnO, /H,0, 273 K (:(
Weak oxid. agent
( gent) : OH
Diol
®)

A

H,C_ OH CHs

20% H4PO,
© —wmK
B
(A
(Saytzeff product)
H.C_ Cl CH,

(CH,),COK
E
2

(B)
(Hoffmann product)
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66. (b) The reagent, Cl,;
allylic substitution.

Cl
cl,
VAV

Cl

67. (b) CH,=C=CH-CH,
sp®  sp sp®  sp?

CH; CH; CH;
'\, Br Br
HBr HBr
68. (d) ‘ \) ‘
Br
NO, NO, NO,

H
o o PN s
H

trans cis
4-Methylpent-2-ene
Geometrical isomers

UV light is used for free radical

I
0. @) - + Her GO T
Br
*)

The boiling points of isomeric haloalkanes decrease with
increase in branching.
Soorder of B.P.is: A>C>B.

+

71 (d) CH,CH= CHCH(CH,), ——>

CH.CH, - CH - CHCH, 1.2-H shift

CH,

2° carbocation
Br
CH,CH, - CH, - %CHSL CH.CH, - CH, - (::CH3
CH, CH,

3° carbocation

CHEMISTRY

72. (b) H cl

Ei

Geometrical isomers

H;C CH, H C\\\\\ 5\

Geometrical isomers

73. (d H CH,

N .
N H, /N
/y ———>

CH

H;

T
L’”/
%,
7
@)

Optically inactive
(No chiral centre)

CH, CH= H2 H, CH CH
% o _Ho" 65
®CH,
+J3 P
Ring expansion 7
6
5
75. (@) In isomers of hydrocarbon heat of combustion is

inversely proportional to the stability. Between two
geometrical isomers trans isomer is more stable than cis.

Most stable due to
trans-trans

(A) arrangement

I
I
I |
I

trans-trans

H H
H - Next stable due to
trans-cis
B) — arrangement
H
trans-cis
H H
—_— Least stable due to
©) Cis-cis
arrangement
H H

cis-cis
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76.  (b) In CI-CH=CH-NO, double bond character in carbon-
chlorine bond is maximum due to resonance and so the
bond length is shortest.

H H .
0.
avdl N(/;'%,
EERT N
H H 2
s |1 %
:(_:_I::C—C::N\
\G:

.
(CH,),CH—CH=CH, " (CH,),CH—CH—CH,

cl
- : + ‘
77..(d) MCHr(‘:fCHTCHS%CH;(E*CH;CHS
CH, CH,

There is no chiral carbon in the product of this reaction.
78. (d) CN CN

Peroxide .
A

(A)
[Stable radical]

CN CN
— /\/\—>\/\/X
A) (B)

(A) is more stable radical and undergoes Markovnikov
addition to form (B).

79. (b) CH;—CH=CH, — 25 CH3~CH~CH, +CI’
2

Qo

H,0:
—— CH,~CH-CH,Cl 2> CH,~CH-CH,

(more stable)

OH CI
alk. Kvno, [CH;—CH -+ CH-CH
80. (0 CH,~CH=CH-CH,— | | § | i
OH ¢ OH
(i) heated at
elevated temp. o §

i 2CH,;COOH

81. (d)
oy O T

(@ mCOY¥CeH=CH,——H,COo C‘H CH,
Cl

+ R eftect Markov. product

+ | @
(®) ci—cH=cH, &%, ci_cH-CH
2 2

L, Cl-CH-CH,-Cl
H*atC, ®
—5 CI-CH-CH,
<l ~CH-CH,
cl

Mazer

© nf¥enll

N Yen=Cn, S HN- o - ony

Cl

I R effect Markov. product

A :
(d) Fe—cH=cH, " pc-cn,-cn,l
Strong — I effect anti-Markov. product
(exclusive)

Due to lighter e~ withdrawing nature of CF, group it show
antimarkornikoff product.

82.

83.

84.

85.

A227

Cll4

d ;CH2 C"Hs
g\&,_ﬁ @
H HC ©i>/c\cH~,
[,
(‘,‘7(/I
CH,

Na/lig.NH,
(Birch reduction)

Na R\ @ H-NH,

R-C=C-R—Y _, =g -,
CNa) (- NH,)
d  \q

N e N
A N6 N\

trans - Vinylic radical Vinylic anion
(more stable than cis) (more stable)

R\ /H

H—NH, oo d

(=NH,) H/ \R’

trans - Alkene

€ —

(d) Addition of HBr on 3-methylpent-2-ene in presence
of peroxide takes place according to anti-Markownikov's
rule.
CH,
1 2 3| 4 5 HBr
CH3_CH= C _CHZCH3 TZO)
3-Methylpent-2-ene
i
CH; - CH-CH—CH, - CH,

2-Bromo-3-methylpentane
(2 chiral centres)

Since two chiral centres are present in the product, four
stereoisomers (2") are possible.

©
© Na"

@) A ag. Na,CO, A

Antiaromatic (4re-) Unstable.
o Na

(b) ag. Na,CO4

Antiaromatic (4me”) Unstable.

NS,
O Na
Aromatic (6me) Stable.

(d) @ ag. Na,COy ©O Na

Homoaromatic (67e")
No delocalization of electrons in whole ring, so less stable
than (c).

© [ |
N

ag. Na,CO,
—_
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86. (b) Br,—" >2Br

CH, HC
B B
— —
QEIQE
(2° free radical)
CH, CH;
."\ Br
N .
BriBr, + Br

Most stable
(3° free radical)

87. (b)
X
a
PR g |
a a

Both substituents are same
(G.1. not possible)

88. (d) N - bromosuccinimide results into bromination at
allylicand benzylic positions.

e
Q{.@

More stable

Br. HO
H,0/K,CO4
H

89. () HzC—C=CH-—CH,Ph
90. (c) Ethene is obtained by electrolysis of dipotassium
succinate as follows:

CH,COOK CHCOO
ionization +2K
CH,COOK CH,COO
Pot. succinate
ionization _
2H,0 20H +2H"
At anode :
CH,COO  _ CH,CO0 CH,
-2 —— .|| “+2co,
CH,CO0 CH,CO0 CH,
Unstable
At cathode :

2H" +26" ——[2H]——H,
91. (d) Anti-Markownikov addition is possible onlyin case
of HBr and not in HCI and HI. In HBr, both the chain

92.

93.

94.

95.

96.

97.

98.

CHEMISTRY

initiation and propagation steps are exothermic, while in
HCI, first step is exothermic, and second step is endothermic
and in HI, nostep is exothermic. Hence HCI and HI do not
undergo anti-Markownikov’s addition.
(d) HIdoes not exhibit peroxide effect. HI bond although
dissociates easily into iodine radicals, they being bigger
in size are not much reactive but recombine together to
form iodine molecule.
@ cHn, CH,CI CH,OH
| cl, | a.Na,CO,, |

(lfH 500°C H (‘:H

CH, CH, CH,

Propene Allyl chloride Ally alcohol

CH,OH

|
HoCl CHel NeOH,  cHoH

anti-Markownikov [
addition CHZOH

2-Chloropro-
pane-1, 3-diol

(c) Fromthe products formed it is clear that the compound
has 5 carbon atoms with a double bond and methyl group
on 2" carbon atom.

CHj

|
CH3-C=CH-CH,-CHy

2—Methyl-pent-2—ene
QY

l 04Zn, H,0

CH,OH

CH,OH
Glycerol

CHs
CHy 7é =0+CH; -CH, -CHO
Acetone Propionaldehyde
(C) Br

|
CH,=CH-CH-CH,
At-80 °C the product is
1, 2-addition
(kinetic product)
CH,~CH=CH-CH,

Br )
At 40 °C the product is
1, 4-addition
(thermodynamic product)

N HBr

(c) Alkenes combine with hydrogen under pressure and
in presence of a catalyst (Ni, Pt or Pd) and form alkanes.

Ho /Pd
Butene- 1 —27 Butane.

(d) The carbon-carbon bonds in ethyne is stronger than
that in ethene.

(H-C=C-H) Ethyne is linear and carbon atoms are sp-
hybridised.

(2) CHy—C=C— CHy—Na/leNHs

CH; H
Newe”
H” e,

Number of oxygen atoms present in product 'P"is 2.
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99. (d) A:2-Pentyne B : trans-2-butene

CH3\ /C2H5
H, + CH; — C= C — C,Hy —9€ c=cC
) |_|/ AN H
2-Pentyne cis-addition
H CH
Na/Ligq NH N s 3
aNAy
CH;—C=C-CHy+H,—— %> C=C_
H,C H

trans addition
trans-2-butene

100. (a) Reaction takes place as:

CH,-C=CH+Na—> CH; -C=C" Na' +H, T
A)

CH,—-C=C"Na*+ CH3CH,CH, -Br —
®)

CH3 -C= C—CHZ _CHZ —CH3 + NaBr
©
101. (b) Since cis-butene (A) is more polar than trans-butene
(B) it has higher boiling point. However, trans-butene has
better packing than cis-butene. So, trans-butene (B) has
higher melting point than the cis-isomer (A).

A _—~CHs Pd/
=C N8 _CH;—C = C - CHy s
HSC/ \H Ilq NH3 3" 3
Trans — butene
p=0
H.C CHs
N
H H
cis—butene
n=0
Br Br

||
102. (3) CH3—CECH+ZBrZ—>CH3—C|—|CH
Br Br

(molar mass = 360)
2% 1609 Br, produces = 360 x 0.27 g Compound

360x0.27

2x160

=0.30375 =3.0375x 1071
103. (c) Alkyl lithium act as a base.

19 Br, produces =

n—Bu—-C=CH-"=BU, »_Bu_c=ceLi®

n—CzH;,Cl| (SN reaction)

n-Buy CoHy,

H2
n-Bu-C=
H” “H

Lindlar cat., H,
(syn-addition)

C- CSH 1

A229

H
lo
104. (10) Hecsc2ceCcECeH

(e} (e} (e}

H H H
Numbers of ¢ bonds = 10

(i) Oq
105. () HC=C—CH,-CH, T(i)zn HO |

) Reductive
ozonolysis

H—C—ﬁ:—CHZ—CH3<—

O
[Ag(NH;),INO;  (A)

o
Agy+ O—C—(ﬁ—CHZ—CH3

(bright silver

mirror) )
(1) Red hot Fe tube
l,(Z) CO, HCI, AICl,4

873K

106. (7) cH=cH

CHO

In benzaldehyde, total number of sp? carbons are 7.
107. (a)

/@/ = @OCHS (Hydratlon’
of alkyne)
: . CH=C @ OCH,4

MTautomensatlon
N
2N‘<§>*CH2 - C@ OCH
108. (d)
CH, CH, O
o, brcmcn 00 L L
3 - =
0 )
l(l) EtMgBr/H,O
CH, CH, OH
| - (ii) conc. H,SO,/A [
CHs— C=C|—CH CH4— CH—(lj —CH,
CH;—CH, CH;—CH,

)’
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Cu tube
(Lowest M.W. alkyne)
A B
(A (8) y HA \&\
C\H

Anhyd. AICI,

115.
109. (13) | copyy Redhot [:j _cHCley) |

H H

H
©

Number of atoms present in molecule (C) in one plane =13
110. (c)

() Reaction of ‘A’ with Ag,O to give ppt indicates
— C =CHtype of linkage.

(i) Going backward in the second set, compound ‘C’
when heated with ZnCl, and conc. HCI gives turbidity
within 5 minutes, it indicates that ‘C’ isa 2° alcohol,
(C). Hence ‘B’ is a ketone and ‘A’ is prop-1-yne.

CH,—C=CH
[A]

|HeSO, + H,50,

4
OH

tauromerisc
CH, — € =CH, —=—= CH, — &t
\

lN aBH,

OH

Turbidity within 7nCl, | HCI
5 minutes ——— CH3 — CH— CH;

(Lucas reagent)
(confirmation [C]

of 2° alcohol)

e O Q)

(1)
(- M effect) (+ M > 1) (+1 effect)

120.

DCI

112. (d) CH,-C=C- H—>CH3—$£“‘CIH—> 121.

leq
Cl D

| D
+ = DT L]
CH3—CI:—C|:H —_— CH3—C|:—C|:H

Cl D Cl D

Due to combined +1 effect of ~-CH, and +M effect of —ClI,
positive charge is more stable at the second carbon.
113. (d) HC=CH>H,C—~>-C=CH>CH,=CH,
sp sp2
114. (d) When but-2-yne istreated with H,/Lindlar’s catalyst,
compound X (cis-but-2-ene) is produced as the major
product; and when treated with Na/lig NH, it produces Y
(trans -but-2-ene) as the major product. Cis-isomer(X) will
have higher dipole moment and higher boiling point than
trans ().

116.

117.

118.

ﬁ 119.

CHEMISTRY

() 3CH =CH—— CgzHg (poly-ene)

Acetylene Benzene

H,SO,
(@) CHy—C=CH+H,0—25
Propyne

OH 0

CH, -C| =CH,|«——CH,- C-CH,
Prop-1-en-2-ol Propan-2-one
(unstable) (Acetone)

(d) CH;MgX+CH,-C=C-H —
CH,-C=CMgX +CH,(9)
(d) Among isomeric alkanes, the straight chain isomer
has higher boiling point due to large surface area than the
branched chain isomer. The greater the branching of the
chain, the lower is the boiling point. Due to the presence
of & electrons in alkynes, these moleculs are polar and
hence, have higher boiling points than the corresponding
alkanes.
Thus b.pt. follows the order :
alkynes > alkanes (straight chain) > alkenes > branched
chain alkanes.

CHOH __HO-
CH=CH +HOCl —> —>
© ¢!
CHCI

~H
Cl-C-H

(DO —0®

-~* | CH(OH _ CHO
HO Cl | (OH), H,0

I
CHClI,

Dichloroacetaldehyde

@ [0)- ¢ @§§
Clemmensen

reduction)

CHCI,

Friedel- crafts Acylation
Conc.H2504
_Dehydration
%
(0]
(8)

(a) For a compound to be aromatic it should be planar
and follow Huckel's rule of (4n +2)x electrons.

A. — Non aromatic

AN .
B. ©/\ — Aromatic

— Non aromatic

D. * — Aromatic

:
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122. (1) @
' N

123. (b) In nitration of benzene concentrated H,SO, and
HNO, is used as reagent which generates electrophile

&)
NO, in following steps:
)
H,SO, + HNO; = HSO, + H - 8‘5 NO,

I

HSO; + H,0 + NO}

Lewis acids can promote the formation of electrophiles
not Lewis base

(d) As we know compound (4) is aromatic and the
compound (1) is anti-aromatic. Hence compound (4) is
most stable and compound (1) is least stable among these
in compound (2) and (3) carbon atom having charge is
sp3 hybridised. On the basis of angle strain theory
compound (3) is more stable than compound (2).

@ Q o

OOLFA

(d) -NO,,-CHO,-SO,H,-COR.

Ortho and para directing groups are:

—-NH,, -NHR, = NHCOCH,, - OCH,, - CH,, - C,H etc.
meta directing groups are:

-NO,,-CN, -CHO, - COR, - COOH, -COOR, -SO_H
etc.

(d) Order of increasing reactivity towards electrophilic
substitution reaction is:

00 -0 O

127. (1)

124,

125.

126.

OCH, H

Deactivating withdraw
electron by —-M effect

Weakly activating due to
delocalisation of electron
pair of nitrogen with
carbonyl group by + M

_N/CH3
| -C=N
H

Activating due to
donation of lone pair
of nitrogen to ring
system by +M

- OCH,

Activating due to
donation of electron
pair present on the
oxygen to ring
system by +M

Deactivating due to
—M and - effect

of CN” group

128.

129.

130.

131.

A231

] )

A o
© @f T @f ARl
o
L
Cx
o

(d B>A>C>D
A B C D

CH, will show +1 and +M effect.
—  Clwill show-I and +M effect but inductive effect will
be more influential.
- NO, will show -l and -M effect.
(3) B, CandDareAromatic.
B has one aromatic benzene ring, C has two rings fused
and conjugated with all atoms sp?-hybridised, D has three
rings in conjugation.
All three have (4n + 2)r electrons.

O
OH

(b) Tropolone is an aromatic compound

and has 8 electrons (6ne™ are endocyclic and 2ne™ are

exocyclic) and = electrons of C O group in tropolone
isnotinvolved in aromatluty.

O O~

OH + OH

<>

aromatic compound (6 e ")
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132. (d) KMnO, oxidises benzylic carbon containing atleast
one a—hydrogen atom to —COOH.

CH,CH,
(i) alk. KMnQ,, A
COOCH;———
(i) H;0
CH,=CH,
COOH
CICL eoon
COOH

133. @ CcH,0

ON
CH,

AICl, gives rise to a carbcation here. Carbocations in the
side chains of a ring undergo cyclization or ring formation.

JON

134. (a) electrophlllc
aromatic
substitution
135. (c)
Br
| Asymmetrical carbon ®
"CH—CH, COOH CHCH,
KMnO, Af'NOa + AgBr
gal Yellow ppt
™ (stable) of AgBr
Optically Active
H,—CH, COOH
KMnO4
O><|dat|on
Optlcally |nact|ve
B)
CI
136. (d)
CH CH,
Br,, Fe Cly A
(Eleclrophlllc benzylic
substitution halogenation
reacllon
alc. KOH

CHZ (Elimination
reaction)

CHEMISTRY

137. (c) Electrophile will attack at ortho and para position with
respect to better electron releasing group
(ERG)
—OH donates through +M and —~CHj donates through +H
ERG:-OH>-CH,
CH;

OH

7 ~
Para position with respect to — OH group and it will be
meta position with respect to —CH, group.
138. (d) Assertion:

Annulene| Huckle's rule | Planarity | Aromaticity
[6] n+2=6,n=1 Planar Aromatic
[8] n+2+8 Non-planar | Non-aromatic

cis — [10]| 4n +2 =10, n = 2| Non-Planar | Non-aromatic

[8] annulene is non-aromatic because it does not obey

Huckel’srule and it is non-planar.

Reason: Itis correct. Although it has (4n + 2)r electrons,

i.e. 10, butitis not planar.

139. ()

Due to the steric repulsion between the two hydrogen
atom this molecule can not achieve planarity, hence
compound is not aromatic.

a H Cl
, ClI
140. (6) © sunlizght H ||:||

Cl H

141. (a, b) Neither (a) nor (b) obey Huckel’s (4n+2)melectrons,
(a) has 12r instead of 14x electrons while (b) has 8r instead
of 10m elctrons.

AlICl,

142. (¢) CH,-CH,CH,CI —=> CH,—CH,- CH
lHydrlde shift
v
CH,—CH —CH,

(more stable)

143. (b) (@) @ (b) Q
o N sp?

(4n+2)me-=6 (4n+2)me-=6
Planar Planar
.. Aromatic . Aromatic
sp3
0 ()
Sp3 OR_—sp2
(4n+2)ne-=8 (4n+2)me-=8
Non-planar Planar

.. Non-aromatic 4nme~.. Anti-aromatic
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144. (d) Benzoic acid and naphthalene, both being organic

145,

146.

147.

148.

149.

compounds, are soluble in benzene, hence can't be
reparated by benzene. These can be effectively separated
by crystallization. Benzoic acid is soluble in hot water
whereas naphthalene is insoluble. Hence assertion is false
but reason is true.

(a,d)

(@) OO = 10 e~ in cyclic conjugation with
all contributing atoms in a plane
= Aromatic

(b) EI = 4me”inring conjugation
= Anti-aromatic

(c) Q@— CHj3 = 4re™ in ring conjugation

= Anti-aromatic

(d) E>@ = 6me” in ring conjugation

= Aromatic

NO,

HNO, + H,SO Cl
(a) @ 3 A 24 @ -
[A] An.AlCl;

NH, NO,
Fe/HCI @\
P
[c] [B]
() @ : Non-aromatic
OHy Al are
. : aromatic, having
' 6m electrons
@ Q

(d) Reagent for nitration of benzene

®
H,SO, + HNO, = HSOS + H, NO,
(Acid)  (Base)

® ®
H2 NO3\:\H20+N02

NO,
® Electrophilic
+ NO,— substitution
reaction
Nitrobenzene
NO,

HNO,

(80) @ o,

H,S0,

150. (0) CH3; —~CH=CH-Br

151.

152.

153.

154,

155.

A233

Mol -E-OOS' Mol -ﬂ-004
oles= —o =0.05; oles= -5 =0.

. . 0.04
Percentage yield of nitrobenzene = -~ x100 =80%

() NaNH,  ~ _
(- HBI) ? = CH

CHs

CH,

(ii) Red hot Iron
tube/873 K

(Cyclization)
Mesitylene

O\ CH,

@) CH,cocCl Zn-Hg
s ——
AICT, HCI

lBrZIAIBrs
CZHS

CyHs

C,Hs

NO,
HNO4/H,S0,
2

Br Br

(c) In benzene, each carbon atom is sp? hybridised.
Therefore, total 18 sp? hybrid orbitals are present in
benzene.

(d) Vinyl halides and aryl halides are unreactive towards
Friedel Craft’s reaction.

Therefore, reactions (A) and (C) are not possible.

@ v isaromatic; (4 x 0+ 2) =2 e~ in conjugation

®
@ and @ are anti-aromatic due to 4 nme™.
©

4me” 8me~

@ is non-aromatic due to the presence of sp® carbon.

(a) l>:0 «—> Iy(_)

A dipolar resonance structure has aromatic character in
the ring and would be expected to make a major contribution
to the overall structure.

Conjugation is possible only in opion —(I).
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/\/\?

® O I o
156. (b) (a Cl A, Ccl—Alcl, o 9
b @ /\IC])/ AN /\lc])/ , AA L, PF

(stable)

52)

f\@ o

(b) /\CI AlCl /\CI A|C| /G) (less stable)

© A~ /\9 Al < X

®

cocl @ Cl— AICI Oxe o

S
(@) e Ny
P GRS i §

(e}

Hence, formation of carbocation is not possible in the case of vinyl halide.

CH, COOH o
O
17 () ©M© — C=C-CH, C=C-CH,
taut isati
@ 160. (c) _HtiHg? —
cOc! CHO Enol form
Hyp/Pd o= C_CHZCH3
7 BaSO4
® ©
Rosenmund’s Keto form
reduction
CH,CH, Br—CH—CH,

158. (c) H
P 161. (d) -
CH,— CH—CH CH—CH— CH,

N - Bromosuccinamide

He The given reagent will substitute —Br at benzylic position.
e
CH, CH;
2° carbocation NO
H' 162. conc. HNO3 2+
cl Sh'ﬁ @ conc. H2804
CH— ®CH— CH,— CH
2 3 NO2

3° carbocation _Sn+Hel ©/ __(i) Diazotisation
i i i o (||) CuBr, heat
159. (c) In(c)Friedal-Craft'salkylation reaction will give propyl

phenyl ketone which further on Clemmenson’s reduction
will give butylbenzene.

AlCI

CeHg + CHSCHZCHZCOCI —— C,H,COCH,CH,CH, CHs CH,
Butanoy! chloride i _Br
+
Zn-Hg/HClI
—— > CgH5CH,CH,CH,CH34
Br

Butylbenzene
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Three Dimensional
Geometry

==l

Direction Ratios & Direction cosines
of a Line, Angle between two lines
in terms of dc's and dr's, Projection
of a Point on a Line, Projection of a
Line Segment Joining two Points

Let P(x, ¥, z) be a point in the first octant, whose projection
in the xy-plane is the point Q. Let OP =y ; the angle between
OQ and the positive x-axis be 8; and the angle between
OP and the positive z-axis be ¢, where O is the origin.
Then the distance of P from the x-axisis:

[NCERT : P L-464 | April 8, 2024 (1)]

@ 7vy1-sin®¢cos?0  (b) yyl+cos®Osin¢
(© yy/1-sin? 6cos? ¢ @ vyt cos? ¢sin” 0

Consider a line L passing through the points P(1,2,1) and
Q(2,1,-1). Ifthe mirror image of the point A(2,2,2) in the
lineL is(a, B,y), then o+ B+ 6yisequal to......
[NCERT : P L-465| NA, April. 4, 2024(11)]
Let P(3, 2, 3), Q(4, 6, 2) and R(7, 3, 2) be the vertices of
APQR. Then, the angle ZQPRis
[NCERT : P L-464 | Jan. 29, 2024(11)]

@ o (3] ® 3

© o) @ 5

56 43 111
171717

the rhombus PRQS. If the direction ratios of the diagonal
RSare a, -1, B, where both acand 3 are integers of minimum

absolute values, then a2 + p2 is equal to .
[NCERT : P L-465 | NA, July 28, 2022(1)]

If two straight lines whose direction cosines are given by
the relations | + m—n =0, 312+ m2 + cnl = 0 are parallel,

then the positive value of ¢ is:
[NCERT : P L-465 | NA, June 27, 2022 (1)]
(b) 4 © 3 @ 2

Let P(-2, -1, 1) and Q( ) be the vertices of

(@ 6

10.

11.

Let o be the angle between the lines whose direction cosines
satisfy the equations | + m—n=0and 12+ m?2—n2=0. Then
the value of sin® o + cosa is:

[NCERT : P L-465 | 2013 (S), 2014 (S),
2018 (S) Feb. 25, 2021 (1)]

5 3
@S g ©5 @

If a point R(4, y, z) lies on the line segment joining the
points P(2,-3, 4) and Q(8, 0, 10), then distance of R from

the originiis: [NCERT : P L-469| April 08,2019 (11)]
@ 214 () 221 (© 6 @ 53

ABC is triangle in a plane with vertices A (2, 3, 5),
B (-1, 3,2) and C (A, 5, ). If the median through A is
equally inclined to the coordinate axes, then the value of
A3+ B +5)is:
[NCERT : P L-465 | 2013 (S), 2014 (S),
Online April 10, 2016]
(@ 1130 (b) 1348 (c) 1077 (d) 676
A line in the 3-dimensional space makes an angle 6

(0 <0< g) with both the x and y axes. Then the set of all

values of 0 is the interval:
[NCERT : P L-465 | Online April 9, 2014]

@ (03] ®)

T T
(© [z;}

Aline AB in three-dimensional space makes angles 45°
and 120° with the positive x-axis and the positive y-axis
respectively. If AB makes an acute angle 6 with the positive
z-axis, then 6 equals
[NCERT : P L-465 | 2007 (S), 2010]
(@) 45° (b) 60° () 75° (d) 30°
The projections of a vector on the three coordinate axis are 6,
-3, 2 respectively. The direction cosines of the vector are :
[NCERT : P L-465 | 2009, 2013 (S)]

6 -3 2 6 -3 2
®55s O 77
%32 d) 6.-3.2

(C) 7’ 7’7 () 1T
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12.  Aline makes the same angle 0, with each of the x and z
axis. Ifthe angle B, which it makes with y-axis, is such that

sin? B =3sin? 0, then cos?0 equals

[NCERT : P L-465 | 2004]

2 1 3 2
@ 5 ) ¢ © 3 @ 3

Equation of a Straight Line in
Cartesian and Vector Form, Angle
Between two Lines, Condition of
parallelism & perpendicularity of
two lines, Perpendicular Distance
of a Point from a Line, Shortest

==l

Distance Between two Parallel

13. Lettheline L intersect the lines

X—2=-y=z-1,2(x+1)=2(y—1)=z+ 1and be parallel

X-2 y-1 z-
3 1 2

following points lieson L ?

WER Nt

o 5y e (5

14. The shortest distance between the line

to the line

[NCERT : P.L-475 | April 9, 2024 (1)]

X-3 y+7 z-1 X_S—y_9—2+2i3'

4 11 5 and 3 -6 1
[NCERT : P L-475| April 9, 2024 (1)]
187 178
@ /563 (b) /563
185 179
© 563 @ /563

15. Consider the line L passing through the points (1, 2, 3)

. o (1111 19
and (2, 3, 5). The distance of the point ( )

Distance between two Skew Lines,

2
. Then which of the

3733/ Mo
x-11_3y-11_32-19

the line L along the line

2 1 2
equal to:
[NCERT : P L-477| April 9, 2024 (11)]
@ 3 (b) 5
© 4 (d) 6

/ MATHEMATICS

The square of the distance of the image of the point (6, 1, 5)

1 _2 L
X2 Y _ 272 fomthe origin is :
2 4

[NCERT : P L-477 | NA, April 9,2024 (11)]
If the shortest distance between the lines

in the line

Ly:T=(2+1)i+(1-30)j+(3+4A)k A eR

Ly:F=2(1+p)i+3(1+p)j+(5+u)kueR

is ﬂ, where gcd (m, n) = 1, then the value of m + n

Jn

equals.

[NCERT : P L-478| April 8,2024 (1)]
(@) 384 (b) 387
() 377 (d) 390

Let P(a, B, y) be the image of the point Q(1, 6, 4) in the line

X y-1 z-2 .
—=2_"=———__Then 2a.+ B +yisequal to
1= 3 at+f+yiseq

[NCERT : P L-465 | NA, April 8, 2024 (11)]

X—A -4
If the shortest distance between the lines > _y-2

I x—2_y—4_z—7is 13 h |
2 4 5 g Jpg thenavalue

[NCERT : P L-478| April 8, 2024 (I1)]

5 13 3
© 1 d -1
-3 15

The shortest distance between the lines XT = y;
_z-9 and X+l y-1 z-9 is
"5 2 1 3!

[NCERT : P L-475| April. 6, 2024(1)]
@ 6v3 (b) 443
© 5V3 d 83

Let P be the point (10, -2, -1) and Q be the foot of the
perpendicular drawn from the point R(1, 7, 6) on the line
passing through the points (2, -5, 11) and (-6, 7, -5).
Then the length of the line segment PQ is equal to

[NCERT : P L-478 | NA, April. 6, 2024(1)]
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22.

23.

24.

25.

26.

217.

28.

Let P (o, B, ) be the image of the point Q(3, -3, 1) in the

Xx-0 y-3 z-1
11 A
the area of the triangle PQR is A and A2 = 14K, then K is

equal to:

line and R be the point (2, 5, -1). If

[NCERT : P L-471| April 6, 2024(11)]
(@ 3b by 72
(c) 18 (d 81
If the shortest distance between the lines

X=h_y-2_z-1, . X+2 y+5_z-4 . 44
3 11 3 2 4 "0
then the largest possible value of |A| is equal to
[NCERT : P L-475|NA, April 6,2024(11)]
Let d be the distance of the point of intersection of the

lines x+6:X:_ and x—7=y—9=z—4
3 2 1 4 3 2
the point (7, 8, 9). Then d2+ 6 isequal to :

[NCERT : P L-469 | April. 5, 2024(1)]

from

@ 72 (b) 69
() 7 (dy 78
Iftheline 2-X Y =2_, _, makes a right angle with
3 40 +1
. X+3 1-2y 5-z ! :
the line w6 7 , then 4 + 9 is equal to:
[NCERT : P L-471 | April. 5, 2024(1)]
@ 13 (b) 4 (© 5 (d) 6

Let (a, B, y) be the point (8, 5, 7) in the line

X_lzy+1=Z_Z.Thena+ﬁ+yisequalto

2 3
[NCERT : P L-477| April 5, 2024 (11)]

@ 16 (b) 18

© 14 d 20

Let the point (-1, a, B) lie on the line of the shortest
X+2 y-2 z-5
3 4 2

distance between the lines and

X+2 y+6 z-1 2
T =7 T ) . Then (o.— B) isequal to
[NCERT : P L-469 | NA, April 5,2024 (11)]
Let the point, on the line passing through the points
P(1,-2,3) and Q(5, -4, 7), farther from the origin and at a
distance of 9 units from the point P, be (a, B, ). Then
al+ B2+ y2isequalto:
[NCERT : P L-469 | April. 4, 2024(1)]

@ 155 () 150 (c) 160  (d) 165

29.

30.

31.

32.

33.

34.

35.

B125

If the shortest distance between the lines
X+2 y+3 z-5 X=3 y+2 z+4
; T3 T4 A e

38 K
—K 2 — o —
35 < and J'[x }dx = o —+Jo , where [x] denotes the

is

greatest integ%r function, then 6aisequalto
[NCERT : P L-475|NA, April. 4, 2024(1)]
Let P be the point of intersection of the lines
x—2: y—4: z—2and x—3: y—3: z-3
1 5 1 2 3 2
the shortest distance of P from the line 4x =2y =z is
[NCERT : P L-477 | April. 4,2024(11)]

. Then,

514 Ji4
@ — b)) —
7 7
W14 614
© = @ =
If the shortest distance between the lines
X—A -2 z-1 — — _
_y = al X \/ézy 1:Z 2iSl,
-2 1 1 1 -2 1
then the sum of all possible values of A is:
@ 0 0 23 (© 33 @ -23
[NCERT : P L-477 | Feb. 1,2024(1)]
Let the line of the shortest distance between the lines

Ly 7= (i+2j+3k)+n(i—j+k)and

Lo if = (41 +5j+6k)+ p(i+j+k)

intersects L, and L, at Pand Q respectively. If (a, B, v) is
the mid point of line segment PQ, then 2(a.+ B +7) is equal
to . [NCERT : P L-478|NA, Feb. 1, 2024(1)]

. . X+3 y-4 z+1
Let P and Q be the points on the line s - 3 - 3

which are at a distance of 6 units from the point R (1, 2, 3).
If the centroid of the triangle PQR is (a, B,y) then

al+ B2 +42is:
[NCERT : P L-469 | Feb. 1, 2024(11)]

(@) 18 (b) 24 © 26 d 3

x-1
If the mirror image of the point P(3, 4, 9) in the line 3

y+1 z-2 i
== ="""/s(a,P,y) then 14 (0. + B +7)is:

2 1
[NCERT : P L-469 | Feb. 1,2024(11)]
(@ 102 (b) 138 (c 132 (d) 108
The distance of the point Q(0, 2, — 2) form the line passing
through the point P(5, — 4, 3) and perpendicular to the

lines 7= (-3i+2k)+2(2i+3j+5k), 2 €R and
F=(i—2]+R)+p(—i+3]+2l2),“eRis:
[NCERT : P L-470 | Jan. 31, 2024(1)]

@ 54  (b) V86 © J74 @ V20
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36.

37.

38.

39.

40.

41.

42.

Let Q and R be the feet of perpendiculars from the point
P(a, a,a)onthelinesx=y,z=1landx=-y,z=-1
respectively. If ZQPRis aright angle, then 12 a2 is equal
to

[NCERT : P L-469 | NA, Jan. 31, 2024(1)]
Let (o, B, y) be mirror image of the point (2, 3, 5) in the line

Xx-1 y-2 z-3
2 3

. Then 20 + 33 + 4y is equal to

[NCERT : P L-469 | Jan. 31, 2024(11)]
@ 3R (b) 33 () 31 (d
The shortest distance between lines L, and L,, where
Xx=1 y+1 z+4
"2 -3 2
through the points A (-4, 4, 3). B (-1, 6, 3) and

x-3 z-1
perpendicular tothe line —— = % =7 is

[NCERT : P L-475| Jan. 31, 2024(11)]

Ly and L, is the line passing

121 4

@ J2o1 (b) NE
141 42

(© ﬁ (d) ﬁ

Aline passes through A(4, -6, —2) and B(16, -2, 4). The
point P(a, b, c) where a, b, care non-negative integers, on
the line AB lies at a distance of 21 units, from the
point A. The distance between the points P(a, b, ¢) and
Q(4,-12, 3)isequal to .

[NCERT : P L-469 | NA, Jan. 31, 2024(I1)]
Let (o, B, v) be the foot of perpendicular from the point

X+3 y-1 z+4
5 2 3

(1, 2, 3) on the line .Then

19(a + B+17) is equal to:

[NCERT : P L-469 | Jan. 30, 2024(1)]
(@ 102 (b) 11 () »® (d) 100
If d; is the shortest distance between the lines
X+1=2y=-12z,x=y+2=6z —6andd, is the shortest

-1 y+8 z-4 x-1
7 5 ' 2

distance between the lines

26 on the value of 22
1 _3,tentevaueo dz

[NCERT : P L-475 | Jan. 30, 2024(1)]

is:

Letly: r=(i—j+2k)+n(i-]+2k), 2eR

=(Aj_|”()+“(3i+]+p|2),pelR, and

=

L,:

Ly: 7=5(li+mj+nk),3< IR
be three lines such that L, is perpendicular to L,and Lyis

43.

44.

45,

46.

47.

48.

/ MATHEMATICS

perpendicular to both L, and L,. Then, the point which

lieson Ly is [NCERT : P L-470|Jan. 30, 2024(11)]

@ (-1,7,4) (0) (-1-7.4)

© @.7,-4 @ @.-7.4)

Leta line passing through the point (-1, 2, 3) intersect the

. x-1 y-2 z+1 X+2
Ly: = = L, . ——

lines Ly 3 > " atM (o, B,y)and Ly 3

y-2 z-1
=_—2=Tat N(a, b, c¢). Then, the value of
2
Mequals
(a+b+c)

[NCERT : P L-469 | NA, Jan. 30, 2024(11)]
Let PQR be atriangle with R(-1, 4, 2). Suppose M (2, 1, 2)
is the mid point of PQ. The distance of the centroid of
APQR from the point of intersection of the lines

Xx-2 _y_ z+3 q x-1 y+3 z+1.

0 2 g M T 3Tk
[NCERT : P L-469 | Jan. 29, 2024(1)]

@ /99 (b) 9 © 69 (d) 69

A line with direction ratios 2, 1, 2 meets the lines
X=y+2=zandx + 2 =2y = 2z respectively at the points
P and Q. If the length of the perpendicular from the point
(1, 2,12) tothe line PQ is |, then 12 is )

[NCERT : P L-469 | NA, Jan. 29, 2024(1)]
Let O be the origin, and M and N be the point on the

x-5 y-4 7-5 an X+8 y+2 z+11
4 1 3 2 5 9
respectively such that MN is the shortest distance between

lines

the given lines. Then OM.ON is equal to .

[NCERT : P L-469|NA, Jan. 29, 2024(11)]
The distance, of the point (7, =2, 11) from the line

x_6_y-4_2-8 along the line x-5_y-1_z-5
1 0 3 2 -3 6

is - [NCERT : P L-477| Jan. 27, 2024(1)]

@ 1 (b) 14 © 18 d 2

If the shortest distance between the lines X—IA' :yTH:%

X—-A y+1 z-2 . 6
> =1 - 5 |s\/g,thenthesumofall

and

possible values of A is :

[NCERT : P L-475 | Jan. 27, 2024(1)]
(b) 8
d) 10

@ 5
© 7
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49,

50.

51.

52.

53.

54.

Let the image of the point (1, 0, 7) in the line
X y-1 z-2 . .

1- 5 ° Tbe the point (o, B, y). Then which one
of the following point lies on the line passing through

. 2n 3n . .
(o, B,y) and making angles 3 and T with y - axis and

z - axis respectively and an acute angle with x - axis?
[NCERT : P L-469|Jan. 27, 2024(11)]

® (1,21-+2)
@ (3-43+2V2)

X-2_ 'y z-17 and X+3 y+2 z+2
2 2 16 4 3 1
intersect at the point P. If the distance of P from the line

@ (1-21+2)
© (34,3-22)

The lines

X+l y-1 z-
2 3 1

[NCERT : P L-469|NA, Jan. 27, 2024(11)]
Let S be the set of all values of A, for which the shortest

1 .
is I, then 1412 is equal to .

x—xz y—3=z+6

distance between the lines and

4 1
X+Ah Yy 1-6. |
3 " - 13 Then 8 ka isequal to
eS
[NCERT : P L-475| April 15,2023 (I)]
(@) 304 b 08 (0 36 (0 302

Let a line ¢ pass through the origin and be perpendicular
to the lines

0T =(f—11]‘—7|2) + x(i+2]+3|2), AeR
and (o :T= (—i+ |2) + u(2i+2]+ R) peR.
IfP is the point of intersection of /and 7,, and Q(a., B, 1) is
the foot of perpendicular from P on Z,, then 9(au+ B + v) is
equal to

[NCERT : P L-470| NA, April 11,2023 (1)]
The shortest distance between the lines
X+2 'y z-5 x=4 y-1 z+3 is

== and
1 -2 2 1 2 0
[NCERT : P L-475] April 10, 2023 (1)]
@@ 6 (b) 9 © 7 d 8
The shortest distance between the lines
x-4_y+2_z+3 x-1_ y-3 z-4 i
4 5 3 3 4 2
[NCERT : P L-475| April 8, 2023 (1]
@ 36 b) 6.3

© 62 @ 2J6

55.

56.

57.

58.

59.

60.

61.

62.

B127

One vertex of a rectangular parallelopiped is at the origin
O and the lengths of its edges along x, yand z axes are 3,
4 and 5 units respectively. Let P be the vertex (3, 4, 5).
Then the shortest distance between the diagonal OP and
an edge parallel to z axis, not passing through O or P is:
[NCERT : P L-475]| April 6, 2023 (1)]

12 12
@ F O zF © 12 @ %
iFthe lines X2 =22Y 228 oy X242 2
emesz—_g—aan 5 2 B
intersect, then the magnitude of the minimum value of

8af is .
[NCERT : P L-469 | NA, April 6,2023 (11)]
The shortest distance between the lines

x—5_y—2_z—4a X+3 y+5 z-1

nd is
1 2 -3 1 4 -5
[NCERT : P L-475| Feb. 1, 2023 (1)]
@ 4/3 ® 73 (© 5/3 @ 63

The line I; passes through the point (2, 6, 2) and is
perpendicular to the plane 2x + y — 2z = 10. Then the
shortest distance between the line |, and the line

X+1 +4 z
Xro_y+2_2 is:

2 -3 @2
[NCERT : P L-477 | Jan. 30, 2023 (1]
@7 By OS5 @

Let aline L pass through the point P(2, 3, 1) and be parallel
tothelinex+3y-2z-2=0=x-y+2z.
If the distance of L from the point (5, 3, 8) is o, then 302 is
equal to

[NCERT : P L-469 | NA, Jan. 30, 2023 (11)]
Let the co-ordinates of one vertex of AABC be A(0, 2, )
and the other two vertices lie on the line

X+o y-1 z+4
5 2 3
21 sg. units and the line segment BC has length 2./21

units, then o isequalto

[NCERT : P L-469 | NA, Jan. 29, 2023 ()]
Shortest distance between the lines

. For ¢ ez ifthe area of AABC is

x-1_ y+8 z-4 x-1 y-2 z-6.

> — 5 and 5 1 3 is
[NCERT : P L-475 | Jan. 29, 2023 (11)]
@ 23 () 4/3 (© 3/3 () 5/3

The distance of the point P(4, 6, —2) from the line passing
through the point (-3, 2, 3) and parallel to a line with
direction ratios 3, 3, -1 isequal to :

[NCERT : P L-469 | Jan. 25, 2023 (1)]

® 6 © 23 @ 14

@ 3
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63.

64.

65.

66.

67.

68.

Consider the lines L, and L, given by

x-1 y-3 z-2 L X-2 y-2 z-3
T2 12 271 T 2 3
A line L; having direction ratios 1, -1, -2, intersects L,
and L, at the points Pand Q respectively. Then the length
of line segment PQ is

[NCERT : P L-469 | Jan. 25, 2023 (1)]

@ 26 b 32
© 43 d) 4

The shortest distance between the linesx + 1 =2y =-12z7

andx=y+2=6z-6is

[NCERT : P L-475| Jan. 25, 2023 (11)]
(b) 3

Ly

@ 2

c > d 3

The foot of perpendicular of the point (2, 0, 5) on the line

X+l y-1 z+1
2 5 -1

following is NOT correct?
[NCERT : P L-469 | Jan. 25, 2023 (11)]

is (a, B, y). Then. Which of the

4
@ i 6 58

B
Y

© =5 -

If the shortest distance between the line joining the
L

=1
points(1, 2, 3) and (2, 3, 4), and the line XT= 1

z-2 . .
== s then 2802 is equal to

[NCERT : P L-477 | NA, Jan. 25, 2023 (11)]

The shortest distance between the lines

X_2=y+1=2_6and x—6:1—y:z+8
3 2 2 3 2

isequal to

[NCERT: P L-475 |NA, Jan. 24,2023 (1)]
If the shortest between the lines

x+6 _y-v6_z-v6

d
2 3 4
x—k_y—2«/€_z+2x/6
3 4 5

is 6, then the square of sum of all possible values of A is
[NCERT : P L-475| NA, Jan. 24, 2023 (11)]

69.

70.

71.

72.

73.

74.

/ MATHEMATICS

If the length of the perpendicular drawn from the point

P(a 4,2),a>Oontheline X1 Y =3 _ 2

_11 is 24/6 units

and Q(a,;, o, a5) is the image of the point P in this line,

3
thena+» a; isequal to:
i1

[NCERT : P L-469 | July 27, 2022 (1]

@ 7 (b) 8 () 12 (d) 14
. . X+1 y+2
Let Q and R be two points on the line Tz 3

z-1 . .
= — atadistance J26 fromthepoint P(4,2,7). Then

the square of the area of the triangle PQR is
[NCERT : P L-469 | NA July 26, 2022 (1)]

The shortest distance between the lines X_+67 = y7—6 =z

7-X
and T=Y—2=Z—6 is

[NCERT : P L-475 | July 25,2022 (11)]
@ 2429 () 1

0 0

Consider a triangle ABC whose vertices are A(0, o, o),
B(a, 0, o) and C(a, , 0), o> 0. Let D bea point moving on
the line x =z-3 =0 =y and G be the centroid of AABC. If

/57
the minimum length of GD is > then o is equal to

[NCERT : P L-469 | NA, June 30, 2022 (I)]
Let the image of the point P(1, 2, 3) in the line
X=6_ y-1 7z
-3 2
that divides internally the line segment PQ in the ratio

1:3. Then the value of 22 (o + B + y) isequal to .
[NCERT : P L-469 | NA, June 28, 2022 (11)]

L ;2 be Q. Let R (o, B,y) be a point

The shortest distance between the lines
X=3_y-2_z-1 qXx+3_y-6_z-5;.
2 3 -1 2 1 3
[NCERT : P L-475| June 27,2022 (11)]
18 22
@ —= b) —
NG 3J5
© 25 d) 63

35
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N

X_

75. If the two lines |, : = 2 and

y_+1,2:
-2

w ‘

l,: Xll = 2ya+3 = 225 perpendicular, then an angle

between the lines I, and |, : 1_TX = M _z is:

4 4

[NCERT : P L-472 | June 26, 2022 (1)]
(29
a) COS —
@ w2
_ 2)

1

C) COS —
© (29

29
b sec‘l(—)
() A
76. If the

(d) cos? [%}

shortest distance between the line

F=(= +3K)+ A —aj) and F = (= ]+ 2K) + u( — j+K)

is \E then the integral value of a is equal to

[NCERT : P L-475|NA, June 24,2022 (1)]
77. Letaline havingdirectionratios 1, — 4, 2 intersect the lines

x—7=y—1=z+2 andizy_7=5

3 -1 1 2 3 1
at the point Aand B. Then (AB)?isequalto .
[NCERT : P L-469 | NA, June 24,2022 (1)]
78. If the shortest distance between the lines

x-1 y-2 z7-3 d
2 3 iy g

2 s sy Tl

IS \/5,

then the sum of all possible values of j is:
[NCERT : P L-475]| June 24,2022 (11)]
(@ 16 (b) 6 () 12 (dy 15
79. If the shortest distance between the lines

Flzai+2]+2l2+k(i—2]+2lz), Ae R, ao>0 and

E=—4i—l§+u(3i—2]—2I2) ,we Ris9, then aisequal

to .
[NCERT : P L-475] 2016 (S), 2020 (S), NA, Jul, 20, 2021 (I)]
80. If (a, b, c) is the image of the point (1, 2, —-3) in the line,

X—+1=y—_3=i,then a+b+cisequalsto:
2 -2 -1
[NCERT : P L-469 | Sep. 05, 2020 (1)]
(@ 2 (b) -1
© 3 1

81.

82.

83.

84.

85.

86.

87.
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Thelines r = (i — j)+1(2f +k) and

=@ -D+m@+j-k)
[NCERT : P L-470 | Sep. 03, 2020 (1)]

(@ do not intersect for any values of | and m
(b) intersect for all values of | and m

1
(c) intersectwhenl=2andm= 2

(d) intersectwhenl=1andm=2

If the foot of the perpendicular drawn from the point
(1,0, 3) on aline passing through (o, 7, 1) is (5/3, 7/3, 17/3),
thenoaisequalto .

[NCERT : P L-469 | NA, Jan. 07, 2020 (11)]
If the length of the perpendicular from the point (B, 0, B)
0)totheline, X =L—==2*L; \F then p is equal
(B =0) to the line, 10 s X en B isequa
to: [NCERT : P L-469 | April 10, 2019 (I)]
@ 1 (b) 2 © -1 (d) -2
The vertices B and C of a AABC lie on the line,
Xx+2 y-1 z .
3 =T =Z such that BC = 5 units. Then the area
(in sg. units) of this triangle, given that the point A (1,-1, 2),

is: [NCERT : P L-469 | April 09, 2019 (11)]

@ 517 () 238 (0 6 d 34

The length of the perpendicular from the point (2, -1, 4)
3_y-2_z.

- . X+
on the straight line, ——

10 7 1%

[NCERT : P L-469| 2011 (S), 2012 (S), April 08, 2019 (I)]

(@) greater than 3 but less than 4
(b) lessthan 2
(c) greater than 2 but less than 3
(d) greater than 4
If the linesx =ay +b,z=cy+dandx=a z+ b,
y =c'z+d" are perpendicular, then:
[NCERT : P L-471]2003 (S), Jan. 09, 2019 (11)]
(@ ab'+bc'+1=0 () cc+a+a' =0
(€) bb'+cc'+1=0 (d) aa'+c+c'=0
If the angle between the lines,

y_z 5—x:7y—14:z—3
7 1amd > b 4

X .
= is
2

-1 2 .
cos 3) then P is equal to

[NCERT : P L-471| 2005 (S), Online April 16, 2018]

7 2

a) —— b) =
@ -5 (®) -

4 7
(© ~7 (d 5
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88. Equation of the line of the shortest distance between the ~ 89. Iftwolines L, and L, in space, are defined by
lines 5211:% and XT_1=y—+21=% is le{x:«/Zer(\/X—l), z:(ﬁ—l)y+ﬁ} and
- - L ={x= 1- =(1-
[NCERT : P L-466 | Online April 19, 2014] 2 {X_ \/;er(_ ‘/;)’ ’ ( \/ﬁ)y+ﬁ}
then L, is perpendicular to L,, for all non-negative reals A
(a) X_y_2z (b) x-1_y+l_z and p, such that :
1 -1 -2 1 -1 =2 [NCERT : P L-471| Online April 23,2013]
© Xyl iz x ¥z @ Vh+u=1 ®) A*p
1 - 1 -2 1 2 () A+n=0 (dy A=p
© [18 @ [TL | ® |€9 | ® | ¥s || st |D] o€ |G| Lz |GD|[8T | [ 6
@68 [® [o08|® [12 | |9 | @][es|O®|vr |0 [|sc|O[|ow|W@]|cLr]|@]| 8
@ [ 88 [ @ [ 6L [csD| oL [ @] 19 | () [2Ts || v | | ¥ve | P | sT|[@]|or | | L
@8 [® [8|[@]|[69 | @ |09 | |[1s]|®|w | (@ [|cec| O [|vz|®[sT| @] 9
® | 98 [#®) | £L [89) | 89 [(8sD| 65 [oD] 0 |OGD | ¢ |G | 2 | | €T | ®® | #T | (® | €
® [ss|@ o |GD|[o| @ ([8 | [ev | @ o | @] 1| P | 22| @ | €1 [lost)| ¥
@[ [ @[sc|[GD[99 [ [cLs | @8 |[@@]e6g | ® Jog || 1T ]G |21 ]| @] €
@ e |® [pL | |s9|[@GD|9 | @] Ly | ™ | 8 | ] 6T | (@ ]|]oT | (@ ]| TIL]|© | T
W |l L |® | v9 | P [ss | ® |9 | (@ | Lg | (® |8 | ® |61 | (@] or | (@ I
SAIN HIMSNY
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(@ Projection of P(x, y, ) on xy-plane = Q(x,y,0)
X2+y2+72=12

Now, OQ = Xi +Vj

X z
S0, €00 = ——— andcosp = ———
/x2+y2 /x2+y2+22

X2 +y2

24—
= SIn =
¢ X2+y2+Z

Distance of P from x-axis is \/y? + z2
2
[2_ 2 X
—=d=VY - X =¥ 1—y—2 { X2+y2+22= ’YZ}

— yy/1-cos?0sin? ¢

(6) A(2,2,2)

2

B(a, B, 7)

DR’sofLineL=-1:1:2

DR’sof AB=a-2:B-2:y-2
ABlL=2-0a+p-2+2y-4=0
2y+B-a=4 (i)
Let C is mid-point of AB

C(oc+2+[3+2 y+2)

2 2 2

. o p-2y
DRsofPC-Z. )
Line PC & PQ are same.
—o_B-2 'y
:}—:—:—:K

> > 5 (let)
=-2K
B=2K+2
v=4K

L 1
Usein ()= K= 5

s Valueofa+B+6y=24K+2=6

3.

(b) Given APQR

P@3, 2,3)
O

Q(4, 6, 2)AA R(7,3,2)

Direction ratio of PR=(4, 1,-1)
Direction ratio of PQ = (1, 4,-1)

4+4+1| 1
Now, cos6 = \/]E\/E 2
e_E
"3
(450) RS = ((X,, _1! B)
Now direction ratio’s of PQ 5(5—6+2,4—3+1,1—11—1)
17 17 17
_(%0 60 94
Y
90 60 94
—a+—(-1)+—=p=0 =
= 170+ 7 (-1)+2B=0=900+94p =60
60900 30(2-3a)
P PPy
(30-2) -15
=p o b=y (B2
Pz e 1515
“15 a7 —PB=1a=-

Now o2 +p? = 225+ 225 = 450

(@ Given equations are

I+m-n=0=n=Il+m

Now, put the value of n in another equation then,
312+m+cl(I+m)=0

32+m2+cl?+clm=0

(B+c)2+cim+m2=0

LY (1 _
(3+c)(a) +C(E)+1=O (i)

Given that lines are parallel.

Then, roots of (i) must be equal = D=0
c2-4(3+c)=0=>c%2-4c-12=0
(c-6)(c+2)=0=c=6o0orc=-2.
Therefore, +ve value of ¢ = 6.

(b) Giventhat,

l+m-n=0=1l=n-m .(h)

(i)

and 12+m?2-n?2=0



Three Dimensional Geometry

Substitute | from (i) into (ii)
:(n—m)2 +m?-n?=0

=2m(m-n)=0=m=00rm=n
Case-1:1fm=0,

l=n [from (i)]
We know that,

1 1
Pim?enl=1=1P ===, l,=—, =

2 1: 12 \/E \/E
. 1
.I:n:nl,nzzﬁ,ﬁ
.[LOLJ [—_10—_1] Girection cosi
S AN or NG are direction cosines 9.
of line L,.
Case-ll : Ifm=n
=1=0 [from (i)]
I2+m2+n2_1:>m2_£:>m1,mz—i,_—1

2 2 2

1 -1
m:n:nl,nzzﬁ,ﬁ

.[0 11 ] T ==
e ! or , —=, —— | are direction n
\/E \/E \/5 \/5 a Irection cosines

of line L,
1 1
cosa = Illz +m1m2 +n1n2 :0+0i§=i§

2

1_ .2
cos” =7 = sin

3
o=—
4

So, sin® o +cos? o =g
(@ Here, P, Q, Rarecollinear
. PR=APQ

2iA+(y+3)17+(z—4)I2:k[6f+3f+6I2]

1
:>6k=2,y+3=3k,z—4=6k:>k=g,y=—2,2=6
.. PointR (4,-2, 6)

Now, OR= \[(4)2 + (-2)% + (6) = /56 = 214

A1
DRsofADare ~— —2,4-3 12 _5 11.
2 2

. A=5_n-8
e — 1 —
" 2
- This median is making equal angles with coordinate

axes, therefore,

10.

B377
A (2,3,5)
B : : C
(-1,3.2) (A,5,1)
A-1  p+2
Z -4 ==
2 2
A-5 _ u-8
2 T2

= A=7&u=10
A3+ ud+5=1348
(c) It makes © with x and y-axis.

Let line makes a with z-axis. o e {Oﬂ

| = cosB, m = cosO, n = cos a
we have 2+ m2+n2=1
= €0s20 + c0s?0 + cos? o = 1
= 2 c0s20 = 1 — cosa.
b _ Sin%a _ Sina
= C0s°0 = ——— = cos 0 = N

As a e[o,f} then ge| = 2

2 42
(b) As per question, direction cosines of the line :
I :cos45°=i ; m=c03120°:_—1, n=cos0

J2 2

where 6 is the angle, which line makes with positive
zZ-axis.
We know that, I+ m2+n?=1

1 1 2
—+—+c0s°0=1
= 24
2 1
cos“0=—
= 4

= C0s0= % = cosg (6 being acute)

= 0=—
3

() LetP(x,,y;,z)andQ (X, Y, z,) bethe initial and final
points of the vector whose projections on the three
coordinate axes are 6, — 3, 2 then

X,=X, =65 Y,=-y,=-3; 2,-2,=2

So that direction ratios of P—Q are6,-3,2

Direction cosines of PQ are
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12.

13.

6 3
= J62+(-32+2% |62+ (-3)2+22

2 6 3 2

J62+(=3)%+22 T 7 7 7

(c) As per question the direction cosines of the line are

cos6, cosp, cosO

cos? 0 + cos? B+ cos?0=1
2c0s? 0 =1 - cos? 0

= Zcoszezsin2[3=33in26 (given)
= 2c0s?0=3-3cos? 0
c0529=§
5
)
d‘r(’soﬂine(%l’z)
L, M(2+7\,,—7\,,1+>\,)
L
2 (—1+E,1+£,—1+ u)
2 2
L Xo2y 2ol
-1 1
L Xx+1 y-1 z+1
21 1 1

dr's of line MN will be

<3+7»—%,—1—7»—%,2+7»—u > & it will be proportional

to<3,1,2>
3”‘%_‘1*‘%_2”_“
3 12
On solving we get
4r+pu=-6
4+3)0=0

On solving (i) and (ii)

4 2
L
= 3SHTT3

()
..(i)

14.

/ MATHEMATICS

: . 24 1
Coordinate of M will be (— - ——)

3'3" 3
and equation of required line will be.
2 4 1
X== y—— Z+=
3_7 3__ 3_k
3 1 2

So any point on this line will be
(E+ 3k,ﬂ+ k,—i+ 2k)
3 3 3

-.-E+3k=—1:k=—1
3 3 3

.. Point lie on the line for
K =—1is(_i,1,—1)
3 3

@ A
A3, -7,1)

N

M

p=4i-11j+5k

(i=3?—6j+12

/

-6 1

S.d. = projection of AB on fi

B-fi| _[(2i+16]-3K)- 191+ 11j+9K)|
1

A J361+121+81
38417627

/563

187
Sd.=—_

563

x-1 y-2 z-3
@ 21732753

x-1 y-2 z-3

= = :}\‘

= 71 1 2



Three Dimensional Geometry

16.

17.

ERE)
3 3 3

B(1+A,2+2,3+21)
3-8 3.-5 6L-10

=< 1 1
D.R.of AB 3 3 3

3A—-8

—=E:>3k—8=6k—10
-5 1

3r=2

(62)

|
%M —b=3i+2j+4k

A(6,1,5)
Let M(3L +1,2A,4A + 2) bethe four of perpendicular from
AonL.
AM-b=0
= OA-15+4A-2+16A-12=0

—  200=29 19.

= Ai=1
M (4,2,6),1=(2,3,7) listheimage of Ain Line L.

Required Distance = \/4+9+49 = /62

() Let d be the shortest distance between L, and L.
AQ2i+ J+3K)

>
p=i-3j+4k

G=2i+3j+k
-

B(2i+ j+3K)

18.

i ] k
PxG=[1 -3 4=-15i+7k

B379

w
(6)]
o1

2 3 1
_|ABpxd| _|(0i+2]+2K).c151+7j+9k)| 32
p<dl | | /355 |
- m+n=32+355=387
(11) Q(1,6,4)
(12,88 79)
14714714
P(o,B,v)
) y-1 z-
—=L = =t
leen,1 5 3

So, Direction ratiois b =i +2j + 3k

and A(t, 2t + 1, 3t + 2) will be a general point on given

line.

QA = (t-1)i+(2t-5) j+ (3t —2)k
Now QAb=0 {. QA Lb}
= (t=1)+2(2t-5)+3(3t-2)=0
= 14t=17 =>t=17/14
17 48 B)
141414
Since Aiismid point of Pand Q

102
14

Hence point A is A(

L2012
14 P71 7
154
200+B+y=—-=11
Prv="54

(c) Fromthe given information

o _b=2i+3j+4k
ﬁ=(x[+4{+3|f)+a(21+33+4|f)} a0 3k
b =(2i+4j+7k)+B(2i+3j+4Kk) 52=2i+4j+7l2

bx(E,-3) 13
Shortest dist. = =
lol V29
(2+3]+4Kk)x (2-1)i+4K)| 13
V29 V29
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21.

|-8]-3(2-2)k+12i+4(2-1)]|=13 22. ()
[12i - 42+ (31— 6) k| =13
144 +16)° + (31— 6)% =169
1612 +(3h—6) = 25
25x2—36x+11=0:>x:1,%
20. (b) Givenlinesare
x-3 y+15 7-9 x+1 y-1 -9
2 -7 5 2 1 -3
Shortest distance = (32 ~3)-(by xby) |
|y xby |
a,=3,-15,9 b,=2,-7,5
a,=-1,1,9 b,=2,1,-3
a,—a; =—4,16,0
i J kK
byxby={2 -7 5 |=i(16)- j(~16)+k(16)
2 1 -3
=16(i + j+ IZ)
| by xby [=167/3
. (8, —a).(b; xby) =16[ -4 +16] = (16)(12)
s.0.- 1042 _, 13
1643
(13) P(10,-2,-1)
23. (43
(-6,7,-5)
(2,-5,11) R(1,7,6)
X+6 y-7 z+5
o _ _ o
The given line: s B 16
Then co-ordinate of Q is,

Q= (2L—6, 7-3%, 41—5)

Now, QR = (21— 7, —3%, 41 —11)

Since, QR is perpendicular to the line

. QR-(dr's of line)=0
=>4 -14+90+160-44=0
=200 =58=)1=2

. Q=(-2173)

PQ =144 +9+16 =169 =13

/ MATHEMATICS

Q(@3, -3, 1)
V69
0
R, 5 1)\|
P(a, B, 7)
RQ =1+ 64+ 4 =+/69
RO=i-8]+2k

Vector along RS ={ + j—k
RQ-RS
RQ[Rs] 1Veo

p—8—2| 9

NEIRENEE

cosO =

cosezi

23

4@%:3@

V14 _ Qs
23 69

QS =+/42

sin@ =

1
area= 5 .2QS.RS = J42.3J3
A= 914

22=81.14=14k

4= —3|+2]+4k
(A+2)i+7]-3k =7 -3,
px =61 —15] +3k

Shortest distance = (a

)-

M)‘

-Ql’—\

kel ._9’I

_ |-61-12-105-9|
V30 J(6)* +(~15) + 3

_|6h+126
J30 3J30



Three Dimensional Geometry

24.

25.

©)

©)

132 =|6A+ 126
A=1,2=-43
largest possible |A|is || =43

x+6:y:z+1:x

3 2 1

Let

X=3L-6,y=2\,z=A-1

X-7 y-9 z7-4
4 3 2

and

X=4u+7,y=3u+9,z=2u+4
3L-6=4u+7=31-4p=13

2).=3u+9=21-3u=9
6).—8u=26
6).—9u=27

- 4+ -

pn=-1

—3\-4(-1)=13 =31 =9 =1 =3

v A=1=2u+4
=3-1=2(-1)+4

= 2 =2 satisty

.. point of intersection is (3, 6, 2)

#=16+4+49=69
Now, d2+6=69+6=75

X —4-7
3 40 +1
2
X—2 y_§ z-4
- _ _
-3) (-1)

X+3 1-2y 5-z

3u 6 7
1

X+3 =5 _z-5

o (3) (1)

For rightanglea; a, + by b, +¢; ¢, =0

=p

(i)

...(ii)

.. (i) x 2
(V) %3

(i)

...(ii)

26.

217.

41 +1

= (3 259y ()10

—Ou—4r-1+7=0
£).+91=6

(c) Let M be arbitrary point on the given line.
AS& 5,7)

21 + 3j+5k
+

M
(2L +1,3% - 1,51 +2)

o

Ao, B, v)
AM.(2f +3]+5k) =0
(21=7) (2) + (3%—6) (3) + (5L.—5) (5) =0
38).=57

A==
2

43 5)
R 2

A'(0,2,12)
oa+pP+y=14
(25)

(=31 +4 J+2k)
Coordinate of point P and Q, are
P(-31—2,4\+2,2)\ +5)
Q(-n-2,2u-6,1)
dr'sofPQ=(3A—p, 2n—-41—-8,-21 —4)

ik

dr'sof PQ=|-1 2 O
-3 40

= (4 +2]+2k) OR(2,1,1)

B381
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J-p 2u-4r-8 -20-4 _ _ _
_ _ L1=X 2=y 4=z 2=k
2 1 1 1 5 1
—>u=A+2&7A=p—-8 P(A+2,50+4, L +2)
A=-lp=l x-3 y-2 z-3
Q(_31_411) L2= 2 = 3 = 2 :H
X+3 +4 z-1
Equation of line PQ: S A P(2u+3,31+2,21+3)
2 1 1 A+2=2u+3 3u+2=50+4
(_1,%5)31:0‘*4:5‘1 A=2u+1 3u=5L+2
1 1 3u=5(u+1)+2
- a=-3p=2 3u =10u+7
(a—P)7=25 u=-1 aA=-1
x-1 +2 z-3 P(1,-1,1
28. (a) LinePQ, AL ( )
- L_X_y_z
Any pointon PQ be R(4h+1, —2L—2, 41 +3) 711 1
PR =9 unit 4 2
(PR)2=81 Xy 2
la=e=2 =2
(Ah+1-1)% + (2L —2+2)® + (41 +3-3)? =81 7172 4
Coordinates of Q(k, 2k, 4k)
1602+ 402 +1602 =81 — 3612 —81 = A =45 DR’s 0f PQ = <k—1, 2k + 1, 4k — 1>
2 PQLtol,
.. Rcanbe(7,-5,9)or (-5, 1,-3). (k—1) +2(2k + 1) + 4(4k —=1)=0
Distance from origin for both points be K—1+4k+2+16k—-4=0
J49+25+81=+/155 and /2541+9 = /35 i 124
. Distance of (7, -5, 9) is farthest from origin. k N , then the coordinate Q(; 7 7)
(o B, v)=(7,-5,9)
Now 72+ (=5)2+ 92 = 155, — (1 1]2+( ) 2]2+(1 4)2
e o 5 7 7 7
38 . (51 +5]-9K) LIS
1+5]—
29. (48)3Jgk= NG 2 3 4 36,81 9 _ 126
1 -3 2 49 49 49 7
19 PQ_3J—

o 80
cNCREENG _
31. (b) Lines L, and L, are passing through (2, 2, 1) &
~ K 19 35 K _3 (\@,1, 2) respectively. Given, shortest distance = 1

=—X— =K =
J5 38 2

NI
J-3/2[ X“]dx Ide+I 1dx+J‘3/2 -2 1
1 =2

=2-2 MR
o =2= 60> =48 -2 11
1 21

L, L,
30. () Q|L3 X _ ‘f 7»‘ 1=2=0,2J3

Required sum = 24/3



32. (21)“‘-E££i§'2‘k'3+k)

:\Ll

L,

_—— Q(4+p, 5+y, 6-1)

b=1i—]j+k (Direction vector of L,),

d = i+ j- k (Direction vector of L,)
ik

bxd=[1 -1 1[=0i+2j+2k (Direction vector of
1 1 -

Line perpendicularto L, and L,)
DR's of PQ line
=(0,2,2)=B+pu-A,3+p+A,3-p-»2)

3+p—A 3+p+i 3-p-A
0 2 2

. . 3 3
Solving above equations we get 1= _E and A =§

. 519 5715
oint P= —=—=1,Q0=|=,—-,—=
P (2 2 2) © (2 2 2)

5
Mid point of PQ = (5,2,6)= (o, B,7)
2(a+pB+y)=5+4+12=21

33. (@ R(1, 2, 3)

P Q

Let A(8) —3,2) +4,2) —1)begeneral point on given line

Let if AR =6 then,

= Br-4)2+ (20 +2+(2)—4)*=36
= ) =0, 1. Hence the co-ordinate of P.
and Q will be P(-3,4,-1) & Q(5, 6, 1).
Centroid of APQR=(1, 4, 1)=(a, B, 7)
o+ B2+y2=18

34.

35.

B383
@ P@G.409)

b3, 2, 1)

] ——

M
(BrL+1 2L -1 1L +2)

Q
(o, B, 7)
Clearly, pm.p =0

=>0@Br-2+22)-5+(n-7)=0

14y =23 ), = =
=L ES= Ty

8 32 51
14°14°14

Hence co-ordinates of point M is [

a+3 83 62
L=
2 14 7

B+4 32
2 14
Hence, 14(o. +  +y) = 108

() A vector in the direction of the required line can be
obtained by cross product of

:B—i M—ﬂ: —__12
7772 "1 Ty

i
2

k
5
-1

W W =

= -9i-9j+9k
Required line
?=(5i—4]+3k)+x(—9i—9]+9ﬁ)
f:(5i—4]+3k)+x(i+]—&)
Now distance of (0, 2, -2)

Q0,2 -2)

P
PV.of P=(5+2)i+(r-4)j+(3-1)k

QP =(5+2)i+(1—6)j+(5-1)k

@.(H]—k):o
5+A+A—-6-5+A=0 = A=2

(OF|=as 1675 =7
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36.

37.

38.

(12) le%%:ZT"l:r 5 Q(rnl)

y z+1

Ly 2= o=k o R(k k1)

1 -1
GivenP(a, a,a)
Dr'sof PQ=(a-r),(a-r),(a-1)
DrsofL,=1,1,0

la@-r+@-n=0 = a-r=0
= a=r
Dr'sof PR =(a—k),(a+k),(a+1)
DrsofL,=(1,-1,0)
a—k-a-k=0=k=0
As PQ L PR
@-n@-k+@-n@+k+@-1)@+1)=0
a=lor-1=12a°=12

Xx-1 y-2 z-3
® 2 3 4

P(2,3,5)

R(c, B, 7)

PR is perpendicular to Eq. (i)
= PR.(2,3,4)=0
(@-2,B=3,7=5).(2,3,4)=0
= 20 +3B +4y =4+9+20=33
X+4 y-4 z-3

CL:
()23 2 0

by = 2i —3j+ 2K, by =3i + 2]
by x b, = —4i +6]+13k
Xo=X1 Yo=Y 2Z2—7
2 -3 2
3 2 0

SD=

39.

¥0)

40.

/ MATHEMATICS

5 -5 -7
2 -3 2
_ 3 2 0
- |Bl X 52|
141 141 141

" [4i+6j+13 ~ V16+36+169 221
(22) Equation of line AB is
X—4 Xx+6 z+2
12 4 6
P(12\+4,4)-6,6A-2)

=X

PA = \/ (120)2 + (40)2 + (61.)% =196)2 =441

:>7L=J_rE

2
X-4 y+6 z+2
&z 3 °
7 7 7

P(Z].XE+4,E>< 21—6,§>< 21—2)
7 7 7

=P(22,0,7)=P(ab,c)
PQ=,/324 +144 +16 =22

(1,2,3)
®
P(a, B, 7)
. 3 y-1 z+4
: = = =k (sa
Given: — 5 3 (say)
= x=5k-3

y=2k+1,z=3k-4
Let foot P(5k —3, 2k +1, 3k —4)

DR’sof AP :5k —4, 2k -1, 3k -7

DR’sof Line:5,2,3
Condition of perpendicular lines

(25k — 20) + (4k —2) + (9k —21) =0

Then k==
en 38
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41.

42,

43.

(e B ) = (101 124 —23)

38' 38 38
Then 19(c + B+7) =101

X+1 'y z
L=——--1 =
(16) Let Ly 1 1/2

-1/12°

z-1
L2 = Ta
6

d, = shortest distance between lines L, & L,

|82 —a)- (b xby)| 44,

|(b1Xb2)|
d =2

x-1 y+8 z-4 Xx=1 y-2 7-6
2 -7 5 T2 1 -3
d,= shortest distance between L, and L,

12

NE)

32\/3d;
d, 12 6

V3

(@ According to the question:

Ly lLy,, Lzlljand Lz lL,

3-1+2p=0

Ls:

d, =

Now, =16

i j k
2|=—i+7j+4k
31 -
(-3, 78,43 ) will lieon L,
For & =1the pointwill be (-1, 7, 4)
(196)
M@ +1,2), +2,-2), —1) Then,a+B+y=3) +2
N(=3un - 2—2u+24u+1).Then,a+b+c=—u+1

s/ \

M(Oﬂ B, 7\N( b, c)

W+2 2 -2.-4
Now, Zo 17 on ~ 4p-2 46
= 3Apu+2u=3pn+Ar
= 2u=2 ()

3243x2 _32x3 _ 45.

2 —A=Ap+2u
= AU=A+2p
= M =2A
=>u=2 (A=0)

T h=4
Now, .+ B+y=14
&a+b+c=-1

(@+B+1° _196

Then, o o o)

© P

2,1,2) m

Q R

Centroid G dividesMR in1:2

G(1,2,2)

B385

(i)
(.. from (i) and (ii))

Point of intersection A of given linesis (2, -6, 0)

AG= /5

(65) Let P(t, t-2,t)and Q(2s-2, s, S)

D.R'sof PQare2,1, 2
25-2-t _
'y 2
=t=6ands=2

=P(6,4,6)andQ (2, 2,2)

X=-2 y-2 z-2

PRI 1T ™
Let F2A+2, A+2, A+2)
A 2,12)

AFPQ =0 [AF LPQ]
A =2

So, F(6, 4,6)and AF = /g5
=1= .65

=12=65
P‘LF Q

X-5 y-4 7-
4 1 3

OL,:

dr'sof b, =(4,1,3)
M(4% +5, A +4, 3% +5)

s—t-2 _s—t
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X+8 _y+2 z+11

R TR 5 ~H (e -4 0 2
} 1 2 -3
drsof b, =(12,5,9) o 2 4 -5
(al_aZ)(lebZ) = T~ =
N(12 8,51 — 2,91 —11) _pr 2T i k
MN=(4A -12n +13,L =51 +6,3A -9 +16) ... (i) (bIsz) 12 3
PPN 2 4 -5
i j Kk
Now, b,xb, =4 1 3|=-6i+8Kk ..(ii)
12 5 9 _|(/1—4)(—10+12)—0+2(4—4)
From equation (i) and (ii) ‘ ‘ZI “h Ok‘
. An-12u+13 A-5p+6 31 -9u+16 6 2()—4)
S 0 ; Nl IR

Solving I and 11, we get A-4=+3 =r=71

Sum of all possible values of X is=8

A=-5u+6=0 ..(Gi)
. X y-1 z-2
Solving I 'and 111, we get 49. (c) Ll:I:T:T:;L
A=3u+4=0 (V)
Solve (iii) and (iv), we get P(L,0,7)
A=-1 pu=1
. M(1,3,2)
N(4,3,-2)
- OMON=4+9-4=9 ]
Q > . .
b=i+2j+3k
47. (b) P(7,-2,11)
S P'(on, B, 7)
Q(\,16+2),2+3))
Q D.rofPQ= (A—1),(1+21),(3L-5)
x-6 y-4 DrofL;=1,23
1 0 3 PQ s perpendicular to line L,
IA-D)+2(1+21)+3(3L-5)=0
x—6_y—4_z—8_/1 = A-1+40+2+91-15=0
1 0 3 141=14=2%=1.50,Q(L,3,5)
Q(L+6,4,3)+8) Qis midpoint of P & P’
D.r.of PQ=L-1,6,3A-3 (Hl—L [3+0_3 y+7_5
Drofline=2,-3,6 - 2 +=8 %3 _,_ 3 ’ 2 2
roriine= Y . 2 _—3_ 6 =A=T (alﬁly):(11653) i i i
- Q(3,4,-1) Let required line having direction cosine (I, m, n)
22 23

12 +m24+n2=1=12 +cos

. T
PQis= \/(7-3)° + (4+2)* + (11+1)° =14. 5 reost o=l

Xx—4 y+1 z x-A y+l z2-2 9 2
B b= "G, T T - |2+(_1j J{_ij _1 21
the shortest distance between the lines 2 V2 4
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50.

51.

| =% [Line make acute angle with x-axis]
Equation of line passing through (1, 6, 3) will be
AA 1- 1~ 1 ~
T=(i+6j+3k —i-=j-—k
(i+6]+ )+u[2 ARG j
Option (c) satisfying for u=4

X-2 'y z-7
08) === =
X+3 y+2 z7+2
4 3 1
= A+2=4k-3and-A=3k-2
= k=1r=-1
Now, 8\ +7 = k-2 = -1 =-1 satisfy

P=(11-1)

k

P(1,1,-1)

(-1.1,1) R—> 21 +3j+k

Projection of QP = 2i — 2K on 2i +3j+k is

. 4-2 2 .
R|=——=—=—and |Qp|=2v2
o] Ja+9+1 (14 <
——2 =2 4 108
12 = - T o
o IR <8
= 1412=108
(c) Given the shortest distance = 13
0 4 1
3 4 0
2 3 -12
= — — —~ =13
i ]k
0 4 1
3 40
‘4i+3j—12k‘
153+ 82
=0 M 131153+ 81 |= 169
13
153+ 8), =160, ~169=), = =0 322
8’ 8
So, 8| = A|=306
reS

52.

53.

54.

(5) Let ¢=(0i+0j+0k)-+y(ai +bj+ck)
= y(ai+b]+cf<)

i
:ai+bAj+cIA<=1

k
3|=-4i-5j-2k
2 21

NN =

= 0 =y(-4i+5]+2Kk)
and, ; (L+A)i + (<11+ 20)j + (=7 + 30k
P is intersection of / and 7,
—Ay=1+A, 5 ==1A+2A, 20 =-7+ 3\
By solving there equation y=-1, P (4, -5, 2)
Let Q(-1+2u,2u,1+p)
then, PQ=(5- 2, -5-2u,1-p)
PQ-(2i+2j+k)=0= -2+ 4u+4u+1+p=0
1 7 210
== — =, =
H70 Q(g 9 9)
7 2

10 5
9 =9 —+—-+=|= =—
(a+B+7) (9 9+9) a+p+y 9

(b) Giventhe lines

x+2:l:z—5 & x—4:y—1:z+3

1 -2 2 i 2 0
Xo=X Yo—Y1 Zo—74
a by ¢
a b c
Shortest distance = 2 = Az = 2
ik
a b g
a b o
1 -8
-2 2
1 2 0
2 of s
i ] k| ©
1 -2 2
1 2 0

(@ Shortest distance
[4, -3 E—)l b,]
| by x by |
d =(4,-2,-3), by =(4,5,3)

a4, =(1,3,4), b, =(3,4,2)

=i(=2) - j(=) + k(@) = (-2,1,1)

D OOl -
N W XD

i
51X52 =14
3

B387



B388 / MATHEMATICS

3 5 7 57. (d) We have shortest distance between two lines
o 18
[4,-4, b b,]=|4 5 3=18;Sd:%=3\/€ X=X YY1 277 o
3 42 & 2 a3
55. (d) Equation of line OP passes through (0, 0,0)and (3, 4,5) X-X, Y-y, z-1,
s x-Y_Z b, b, b
3 4 5
Equation of edge parallel to z-axis and passes through X=X Y1=Y2 4172
(3,0,5)&(3,0,0)is a ap ag
x-3 y-0 z-5 by b, bs
0 0 _1 _ \/(alb3—a3b2)2+(alb3—a3b1)2+(a1b2—a2b1)2
sD (az_ai)'( X 2)
= |61><6| 5—(3) 2—(—5) 4-—
’ 1 2 -3
3 05 1 4 5
3 45 =
~10+12)2 +(-5+3)% + (4-2)?
001 34 1 V10127 +(-5+3)7 + (4-2)
TG K| [a-3i] 5 8 7 3
3 45 12 3
001 |1 4 -5 16+14+6 36 36
x 1 2.y 7.3 J@P+@2+@?2 V12 12 23
56. (18) Given the lines = =
2 -3 o 18
:—=6\/§
x-4 y-1 z. V3
And 5 5 8 Intersect 58. (d) Since the line ¢, is given by
b Xx=2 y-6 z-2
So, point on first line (1,2,3) and point on second line L: e P
(4.L0). gLl dL X+l y+4 z
Vector joining both points is —3i + j+3k a2 9 3 9o
Now vector along first line is 2iA+3]+oclA< 6.0 M

L R NG
Also vector along second line is 5i +2j+pk

Now these three vectors must be coplanar

2 3 a L;

BL 4,

=|5 2 B|=0 N
31 3 LB T
Now shortest distance = ABM&AN
— 2(6-P)—3(15+3p) + (1) =0
—o-B=3=0=3+p AB =3 +10]+2k
Now,8(3+[3)~[3=8([32+3[3) T o
MN=|2 1 -2/=-4i-8j-8k
2 2 -3 2
9 9 3
=8[p2+38+>—= |=8|p+=| —18
e ]

MN =+/16+64+64 =12
-12-80-16 _9
12

So magnitude of minimum value =18
So, required distance :‘
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59.

60.

61.

ik
(158) Since, 1 3 —2|=4i-4j-4k
1 -1 2

x-2 y-3 z-1
1 -1 -1
Let Q be (5, 3, 8) and foot of L from Q on this line be R.
Now,R = (k+2,—k+3,-k+1)and
DRofQRare (k—3, -k, -k -7)
So, (1)(k=3) + (-1)(-k) + (-1)(-k-7)=0

Now, equation of line is

:>k_—i
3
2 (13)2 (4)2 (17)2 474
Lo =l—| +| =] +|—| =—
3 3 3 9
- 3a? =158
(9) SinceA. (0,2, o)
(5i + 2j + 3K)
(-a,1, —4) B C
) i)k v
Now, |=.2v2L]o 1 o+4———|=211/21
2 5 2 m J25+4+9

= \/(2a+5)2 +(20L+20)2+(2(X—5)2 .
— 1202+ 800 +450 =798
— 1202+ 800.—-348=0
— o0=3= a?=9
x-1 y+8 z7-4,
© = -7 5 '

d =1-8]+4K b =2 —7i +5K
x-1 y-2 7-6,

2 1 -3
G, =1+2]+6K b, =2 + -3k

]k

bxby=[2 -7

2 1 -3
=i”(16)—i(—16)+|2(16)=16(f+j+|2)

(a —52)'(51X52)
by x by|

d=

|(—10j—2|2).16(f+j+|2)|

o

&

_|_
[y
@ﬁ

62.

63.

64.

65.

B389

d P(4,6-2)

M

=X

Equation of i . X+3 y-2 7-3
quation of line is — 3 =}

M(3L-3,31+2,3-2)
D.RofPM (3A—7,31—4,5-1)
Since PM is perpendicular to line
=3(Br-7)+3(Br-4)-1(5-21)=0
=>A,=2
Put A =2 in cordinate M.
=M@3,8,1)=PM= /14
@ LetP(A+1LA+3,2A+2)andQ=(u+2,2u+2,3u+3)
Take direction ratio’s of PQ to get equation of line

2h—p-1 A-2p+1 2A-3p-1

T a1 2

By comparing the above equations we get
=>A=pu=3=P(7,6,8)andQ (5, 8,12)

pQ:Z«/E
x+1_ y_z x_y+2 z-1
@) 1 _l_llandl_ 11
2 12 6
Xo=X Yo—Y1 -1
a by el
. a b c
= shortest distance = 2 _2_ 2
|pxq|
i ] Kk
1 -1 1~ 1., 1~ ~ 2 ~
pxG=ll = —|==i—-=j+=kor2i-3j+6k
P4 2 12| 6 a'"2 )
11 1
6
S.D.:(—l+2]—k)~(2|—3]+6k):|_14|:2
V2% 132 1 62 17|
x+1 y-1 z+1
c) L: = = =A(let
© LT === == (let)
A(2,0,5
b
((X,B,Y) - L

P
Let foot of perpendicular is
P@r-1,50+1,-A—-1)= (o, B,7Y)

PA=(2-(21-1)7 +(0~(5h+1) j+(5- (-2 -D))K]

PA=(3-21)i —(5h+1) j+(6+1)k
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Direction ratio of line = b = 2f+5]—|2 Now, Vector along line of shortest distance

Now, ﬁ.ﬁz‘ﬁ”lﬂcos%":o bk
=2 3 4= -i+2j-k(itsmagnitudeis,/6)
= 2(3-21)-5(51+1)—(6+1)=0 3 4 5
:>X=;1
6 Je+a 6 -3/6
P(2A-151+1,-)—1) = P(a,B,7) NOW,% 2 3 4 |16
1 4 4 6 3 4 5
So=2|—|-l=—=Da=——
6 3 3
= A =-216,101/6
=p=5 1 +1—i:>B—l
- 6 6 en, square of sum of these values is
Th f f th | 384
:>y=—k—1=%—l:>y=—g 69. () (a 4,2)
Check options
66. (18) P=(2,3,4)-(1,2,3)=(1L1) 2.6
c e an\ (e o 2,3,-1
F=(i+2]+3K)+a (i +j+K) =a+Ap -
o - . (2A-1, 3043, —A+1)
F=(I—j+2k)+u(2i—j) F=b+pg
A x+1 -3 z-1
i j ok A Given lineis — =y3 = =2
pxd=|1 1 1|l=i+2]j-3K X= 201 y=3h43 25 A+ 1
2 -10 (2h-1-a)2 + (BL—1) 3 + (-1 -1)(-1)=0
. N — 4 —2-2a+9\-3+%+1=0
o _|(b-8)-(p=a) :d=|(‘31‘k)'('+21‘3k)| — 14),-4-2a=0 = 71-2-a =0and,
|pxd| | V14 | (20 —1—a)2+ (3h—1)2+ (L +1)2= 24
0_6.3 3 : — (5A—1)2+ (3L—12+ (L +1)2=24
g -[0=8+3) ;o= = 3502-141-21=0 = (A—1)(35A+21)=0
Jia | 14 14 e
For,A=1=a=5
Now, 2802 = 28 Xi =18 Let (o, 0, ,0,) be reflection of point P
o, +5=2 o,+4=12 a,+2=0
67. (14) Shortest distance between the lines a,=-3 a,=8 oy =-2
Since &, =(2,-1,6), 4, =(6,1,-8)and atoto,+0,=8
b, =(3.2,2). b, =(3,-2,0) 70, (153) Given lineis X +t1_y+2_2-1
Now (3,—4,) = (4,2,—14) 2 3 2
bix b2 = (4,6,-12) g X1 y+r2_z-1_,

2 3 2
X=2L-1,y=3A-2,2=20+1

a,-4,)(b,xb,)
=2 let point Q(2.— 1, 3\ —2, 2. + 1)

So, shortest distance =

1X D,
‘ 16+12+168 | [196 (Tzhxen’s ‘;Z'St""(’;;e OI;Q (=2 ﬁ)z .

== = — + — + — =

16+36-+144] |14 492+ 25— 200+ 912+ 16— 240 + 4)2 + 36— 24).= 26

2 — -
x+6 y6 z-6 N }7: 14§+3_0 —(-1)(L-3)=0
= = :} = y

2 3 4 Put A in point Q.

-7 y-2E 2428 Q> @)~ 1,31)-2,20) + (1) > (1,1,3)

3 2 c R>(2(3)-1,303)-2,23)+1)—>(5,7,7)



Three Dimensional Geometry

71.

72.

Area of triangle PQR = %‘P—Qxﬁ‘
11,2 ~ a0 2 _~»

:E‘(3I+j+4k)><(|><5])‘

= /153

(@) Here, & =—7i+6], by =—6i+7j+k

52:7i+2]+612,52:—2iA+Aj+IA<

d,—d; =141 — 4+ 6K

i ]k
b xb,=|-6 7 1|=6i+4]j+8k
2 11

a, —d,)-(byxb 116
Distance = (82 =8))-(b1xby) _ =116 =229

V116

by xb,|

222(1)

(6) Centroid of AABC=G (???

Given equation of line is — — 2=8_ Y _
1, -1 0

X=Ay=0,2=-A+3

A

D(%, 0,—A + 3) be any point on given line

co- - (B2

4G, _ Z[X—Z—QJ—Z[—X+3—2—QJ
da 3 3

3
=4)-6=0 = A= 5
Minimum GD

SEORORERES

57 9-4a )} 402 (9-4a
— = + +
2 6 9 6

57 _ 240 —720.+81

2 18
= 0?2-30-18=0 = a=-3,6
o =6 (- a>0).

i

73.

74.

B391
(125)  P(1,2,3)
A
R(a, B, 7)
A
M . X=6_y-1_z-2
0. 3 2
Q(x, y, 2)
et X=6_y-1_2-2_, (i)
3 2 3
fromeqn (i)

Let M be the mid-point of PQ
M=(31+6,21+1,31+2)

Now PM =OM - OP

PM = (3% +5)i + (24 —1)] + (3% =Dk
Here DR’s of normal to the line L is: (3, 2, 3)

normal vector to the line Lis: (3i + 2] + 3I2)

PM L (3 +2] +3K)
3(31+5)+2(20—-1)+3(3L-1)=0
:

11,

VERN
1111 11
Since R is mid-point of PM
22(ou+ B +7y)=125

A

-3 _y-2 1-1
2 3 -1

il® X
(@ Givelinesare

X+3 y-6 7-5
2 1 3

and

Lines passes through the points & =(3, 2,1) and

d,=(-3,6,5), b =21 +3j -k
by=2i+j-3k, d—a=6{ —4j—4k

| (8 —&;)(by xby) |

SHORTEST DISTANCE = ==
| (By > by)

k
~1 =10i —-8j -4k
3

P W =

]
leb—zz 2
2

(8, —a)- (b, xb,) =60+ 32+16=108

|by xb, | =~/100+ 64 +16 = /180



B392
_ 108 108 18
V180 6V5 5
75. (b) Givenlinesl;, I,and l;are

76.

| X=2 y+1 z-2
"3 T2 o

1 o 2
2
1
x-1 Y75 z-0
lg: X2 2.
3 2 4
il =320 0 o3

[ 2
J13 1+a7+4

angle between |, & I,

|3-0+8]

X

1x (-3)+ (- 2)[ j +2x4

cosO =

\/1+4+\/9 +16+4

2
puta=3,C080= ——=—=

/29 29
=2J29
4
0= cos‘l[4j:>e sec” [29)
29 4

) Given points are

(-1, 0, 3) and a, = (0, -1, 2) with direction ratio’s
(1,3, 0) andb, —(1 -1, 1) respectively

,—d= I—j+k.

i jk
byxb,=[1 —a 0

1-11
byxb, =i(-a)—j+k(a-1)

Now, take modulus of by xb,.

@

a,
b
a

|le52| = Ja% +1+(a-1)°
(a; —al)‘leBZ‘ =2-2a

According to question,
o 2(1-a) \F
\Ia +1+ a-— 1 3

. 4(1- a)2 2
Take square both sides, =—

a2+1+a’+1-2a 3

/ MATHEMATICS
—=2a%+5a+2=0 :(a—Z)(Za—l) =0

1
Therefore, a=2and E'

(84) Given a lineswith direction
ratios ‘A'with (3L +7,— A +1,A—2) & ‘B’ with (2, 3u+7, ).

ABL+7,-A+1,A-2)

B (21, 3u+7, 1)

/!z

So, direction ratios of AB represented as,
(Br=2u+7,-A-3u-6,A—p-2)
Equation of line ABis,
3h-2u+7 A+3p+6 A-p-2

1 -4 2
Compare first two, first and third then, the required equa-
tions are
5L-3u=-16 (i)
A—p=-2 (D)
Multiply (ii) by 3 and subtract from equation (i), then, we
getA=-5nu=-3.
Direction ratio’s of A & B points are, A= (-8, 6, 7) &B
= (-6, -2, —3) respectiverly.
Square of distance, (AB)?=4 + 64 + 16 = 84.
(@ Given points and direction ratios are shown below.

i N N ~
a,=(1,2,3),8,=(2,4,5), by =2i+3]+2k

- [ .
bo=i+4j+5k
Apply shortest distance formula,

|(ap —ay).(by x b))

Shortest distance =

|bl><b2|
‘((2 1) +(4-2)j+(5-3)k). (b1x b2)
SD.= by ()
B ] I k
Take, bix by =|2 3 A
145

=1(15-40)+ ] (A —10) + k (5)
= (15— 4%)i+ (L —10) ] + 5K

- - 2 2
| bix b | =(15-42) + (3 —10)? + 25
From equation (i),

. (-+25+2€).[(15-42) 7 +(n-10) j+5K]

J5-41)? +(1-10? + 25
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15-4%+21-20+10] 1 2A+l=m+2 (i)

J(15-41)2 +(3.~10)% + 25 V3 ~l=-l+m=m=0 (i)
Take square both sides, =-m o _ _ _ (i)
= 3(5-2)0)2=225+1612—120 A + 12+ 100 - 201 + 25 = m = | = 0, which is not satisfy eqn. (i) hence lines do
1272»2 +75-601 =172 ~1404.+350 not intersect for any value of | and m.
5A°—80A+275=0=2"—-16A+55=0 82. (4) Since, PQis perpendicular to L
(A-5)(A—11)=0=>2=5,11
Sum of values of A=5+11=16 P(1,0,3)

79. (6) IfFf=da+2b and F=C+Ad

L a-C=(a+4)i+2j+3k

NS L(a, 7, 1)
Bxd (2|+2]+k) : .
—— = 5717
pxd 3 Q(???)

Then shortest distance between two lines is,

o), E N R

b
(A N A) —2a+10 98+112 0
A A 2142+ K = LS tg T ot s T
= ((a+4)i+2j+3k).—=9 3 9 9 9
3
200 24
= 200+15=27=0=6 = ?=E = a=4
80. (@ X*l_y-3_1z _, s a1 a4l _
2 -2 -1 83. (0 leen,I=T=_—1=p(|et)andp0|ntP(B,0,B)
Any pointon line = Q(2A -1, 21 +3, —1) Any pointon lineA= (p, 1, -p-1)

Now, DR of APare<p-$,1-0,-p-1->
Which is perpendicular to line.
S (p-p)1+01-1(-p-1-p)=0

=Sp-prprlep=0=p=—

=
-1 1

- point A| —,1,—=

... Point [ 5 2)
. _ 3 3
- DrofPQ=[2A -2, -2k +1, -1 +3] Given that distance AP = \E = AP2= >
D.r.of given line=[2,-2,-1]
-+ PQ s perpendicular to line L 1)2 12 3 12 1

=>|(B+=| +1+|B+=| =—or 2|B+=| ==
2220 -2)-2(-2A+1) -1(-1+3)=0 2 2 2 2 2
= A4h-4+41-2+1-3=0 12 1

+ — = — — —

=9 -9=0=>21=1 3(5 2) 4 =~ PB=0-L(B=0)
-+ Qismid pointof PR=Q=(1,1,-1) L p=-1
.. Coordinate ofimageR =(1,0, 1) =(a, b, ¢) 84. (d) LetapointDonBC=(31-2,1,42)

~at+tb+c=2

8l. @ L=F=(—Jj)+/Q2i+k) AD =(3%.-3)i +2]+(42.-2)k

Lzzfz(Zf—i)+m(f+]—IZ) - ADLBC,.. AD.BC=0
RS 17
Equating coeff. of i, j and k of L, and L, = (37»—3)3+2(0)+(47»—2)4=0:kzg
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85.

86.

- AL -1, 2)

(24 +4(25)* +(18)° _ [3400 234
_\/ 25 V25 5

1 = |-
Area of triangle =§X‘BC‘X‘AD‘
:1><5><2\/5§ :\/a [ BC:5]

(@ Let P be the foot of perpendicular from point

T(2,-1, 4) on the given line. So P can be assumed as P
(10X -3,=7A+2,})

T(2,-1,4)

PO - 3,- 7TA +2,1)

DR’s of TP proportional to 10A —5,-7A+3,1-4
TP and given line are perpendicular, so

1
10(101-5)-7(-T2.+3) + 1A -4)=0 =1=

= TP = (101 —5)2+ (= 7 + 3)2+(h — 4)?

1 49
= 0+Z+7=\/ﬁ:3'54

Hence, the length of perpendicular is greater than 3 but
less than 4.

(d) Firstlineis:x=ay+b,z=cy+d

x-b_y_ z-d

a 1 c
and another lineis: x=a’z+b’,y=cz+d

87.

88.

/ MATHEMATICS

x=b" y-d’ z
= ’ = ’ =7
a c 1
-+ Both lines are perpendicular to each other
aa’+c’+c=0
(d) Let 6 be the angle between the two lines

Here direction cosines of gz%zé are2,2,1

Also second line can be written as:

X-5 y-2 7-3
2 P 4

7

... its direction cosines are 2, ; 4

aa, +bb, +cc,
\/af+bf +c? \/a§+b22 +cs
P
(2><2)+[2><7)+(1><4)
P2
22422 412 22+ 1 42
49

4+£+4
7

cosO =

2
= —=
3

2
3><\/22+Zg+42

2 2 2 2
= 4+E =20+P—:>16+£+P—:20+p—
7 49 7 49 49
8P
:>_:4 :)P:Z
7 2

(b) Let equation of the required line be

X=X _ Y=Y _2-171

3 b c (i)
Given two lines
x_y_z ,
1- 11 (i)
q x-1 _y+1 2z
an o T 51 ..(iii)

Since the line (i) is perpendicular to both the lines (ii)
and (iii), therefore

a- b+c=0 (V)
-2b+c=0 (V)
From (iv) and (v) ¢ = 2b and a + b = 0, which are not
satisfy by options (c) and (d). Hence options (c) and (d)
are rejected.

Thus point (x,, y,, Z;) on the required line will be either
(0,0, 0) or (1, -1, 0).



Three Dimensional Geometry

Now foot of the perpendicular from point (0, 0, 0) to the
line (iii)
=(1,-2r-1,r)

(i)

1,-1,0)

The direction ratios of the line joining the points
(0,0,0)and (1, -2r-1,r)arel, -2r-1,r
Since,a+ b =0.

21-2r-1=0=r=0

Hence direction ratioare 1, - 1, 0

But ¢ = 2b i.e. 0 = 2 (-1), which is not true.

Hence the shortest line does not pass through the point
(0, 0, 0). Therefore option (a) is also rejected.

89.

d ForL,,
K="y (E-1) = y=51%%29

Z—A

Yr-1

z=(\/X—1)y+\/X = y=
From (i) and (ii)

x—(«/X—l): y—0:z—«/x
Vi N |

The equation (A) is the equation of line L.

Similarly equation of line L, is

X~ _y-0_z-u
e -

Since L, L L,, therefore
VI i+ 1x+ (WA -1) (-4 =0
=W +fu=0=Va=-\u

=>A=pu

B395

()

..(i)

..(iii)
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