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Solution

Class 11 - Physics

Multiple Choice Examination (October-2019)
Section A

1. (a)

 
Explanation:  
A = Ax i+ Ay j+ Azk

B = Bx i+ By j+ Bzk

A. B = (Ax i+ Ay j+ Azk). ( Bx i+ By j+ Bzk)

A. B = AxBx + AyBy + AzBz

2. (a)
360000 J, 101 m/s
 
Explanation:  

for a 70 Kg man 

speed of man 

3. (a)
Force and displacement are perpendicular to each other
 
Explanation:  
Work done is given as
W = Fdcos
Here  is the angle between F and d if both are perpendicular then  = 90 degree so cos  = 0 and thus work
done is 0 .

4. (b)
8.5 cm
 
Explanation:  
For maximum compression of spring kinetic energy will be converted into potential energy of spring.

5. (c)
10.36 m/s
 
Explanation:  
Mass of troly M = 200Kg
mass of child m = 20Kg

AB = + +AxBx AyBy AzBz

P =
Energy

Time

Energy = P × Time = 100 × 1Hr

Energy = 100 × 1 × 60 × 60 = 360000J
K = m1

2
v2

v = = = 101m/s2K
m

−−−
√ 2×360000

70

− −−−−−
√

θ

θ θ θ

k = m
1

2
x2 1

2
v2

= =x2 mv2

k

6 × 3 × 3

75 × 102

x = = 0.085m = 8.5cm
6 × 3 × 3

75 × 102

− −−−−−−−

√
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speed of trolley v = 36Km/hr=36 x 5/18 = 10m/s
Let v' be the final velocity of the trolley with respect to the ground.
Final velocity of the boy with respect to the ground = 
from conservation of linear momentum

6. (d)
6.45  kg
 
Explanation:  
Work done by force applied against gravity for one lift will be

So work done for 1000 lifts = 49 x 1000 = 49000 J
efficiency = Work done / energy from fat
energy from fat used =Work done / efficiency

Energy from per kilogram fat = 3.8   J
Fat used 

7. (b)
ball 2 moves with a velocity of 2 m /s
 
Explanation:  
in elastic collision (e = 1) if mass of colliding bodies is same then their velocities after collision
interchanged.

so that ball 2 moves with a velocity of 2 m /s

8. (c)
3.61 m/s
 
Explanation:  

− 4v,

=pi pf

(M + m)v = M + m( − 4)v, v,

(200 + 20) × 10 = 200 + 20( − 4)v, v,

2200 = 220 − 80v,

= = 10.36m/sv, 2280

220

×10−3

W = Fs = mgh = 10 × 9.8 × 0.5 = 49J

E = = = 245000JW
η

49000
0.2

× 107

= = 64473 × = 6.45 × Kg245000

3.8×107 10−7 10−3

= 150gmm1

= 150gmm2

= 2m/su1

= −1.5m/su2

= ( ) +( ) = − = −1.5m/sv1
−m1 m2

+m1 m2
u1

2m2

+m1 m2
u2 u2

= ( ) +( ) = = 2m/sv2
2m1

+m1 m2
u1

−m2 m1

−m1 m2
u2 u1
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9. (d)
work done by an applied force on a body moving on a rough horizontal plane with uniform velocity
 
Explanation:  
When a body is moving on a rough horizontal surface then their will be 2 forces acting on the body
1. Applied force ( in the direction of motion)
2. friction ( opposite to direction of motion)
As applied force is in same direction as displacement so work done will be positive.

10. (a)
the product of component of the force in the direction of the displacement and the magnitude of the
displacement
 
Explanation:  
Work done is given by
W = (Fcos )d
here Fcos  is the component of applied force in direction of displacement and d is magnitude of
displacement.

11. (d)
241 W
 
Explanation:  

12. (b)
3.77   W
 
Explanation:  
Energy liberated per second

power output of sun is equal to energy output per second

13. (b)
32.0 N

ΔK = W

F = 36N

f = μR = μmg = 0.3 × 4.3 × 9.8 = 12.642N

= F − f = 36 − 12.642 = 23.358NFnet

s = 1.2m

m − 0 = s
1

2
v2 Fnet

× 4.3 × = 23.358 × 1.2
1

2
v2

= = 13.03v2 23.358 × 1.2 × 2

4.3

v = = 3.61m/s13.03
− −−−

√

θ

θ

P =
W

t

W = mgh = 50 × 9.8 × 443

t = 15 × 60sec

P = = 241W
50 × 9.8 × 443

15 × 60

× 1026

E = m = 4.19 × × 3 × × 3 × = 37.71 × Jc2 109 108 108 1025

P = = = 3.77 × W
W

t

37.71×1025

1
1026
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Explanation:  
from work–energy theorem
change in kinetic energy = work done

m = 8Kg, s = 2.5m
vf = 6m/s, vi = 4m/s

14. (c)
forces, doing work on it, are conservative
 
Explanation:  
Mechanical energy is the sum of kinetic and potential energy in an object that is used to do work. In other
words, it is energy in an object due to its motion or position, or both. In case of conservative forces total
mechanical energy remains conserved because potential energy applicable only for conservative forces.

15. (b)
represents work done by F(x).
 
Explanation:  
Work done by a variable force is given by
W = 
above integration gives us area area under F and x.

16. (d)
35840 J
 
Explanation:  
Kinetic energy of cheetah

17. (b)
1 m /s to the left.
 
Explanation:  
from conservation of linear momentum initial momentum = final momentum

ΔK = W

− = FsKf Ki

m − m = Fs
1

2
vf

2 1

2
vi

2

m( − ) = Fs
1

2
vf

2 vi
2

× 8( − ) = F × 2.5
1

2
62 42

4 × 20 = F × 2.5

F = = 32N
80

2.5

∫ F(x)dx

K = m
1

2
v2

m = 70Kg

v = 32m/s

K = × 70 × 32 × 32 = 35840J
1

2
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negative sign indicate that cars moves to the left.

18. (c)
the sum of potential and kinetic energies
 
Explanation:  
mechanical energy = sum of potential and kinetic energies
a falling ball will have both these energies in between topmost and bottomost points of its motion so
mechanical energy is the sum of potential and kinetic energies.

19. (d)
43.3 kW
 
Explanation:  

mass of 30000 lit water = 30000 Kg

efficiency = power output / power consumption

20. (b)
2.54 m/s
 
Explanation:  
Height of ramp 

from work kinetic energy theorm

21. (c)
F.d
 
Explanation:  
Work done = force in the direction of displacement multiplied by displacement

22. (c)

=p ⃗ i p ⃗ f

(500 × 0) + [500 × (−2)] = (500 + 500)v

−1000 = 1000v

v = −1m/s

P =
W

t

W = mgh

30 = 30000 = 3 × litm3 104

P = = = 1.30 × W
mgh

t
3× ×9.8×40104

15×60
104

η =
P

Pc

= = = 4.33 × = 43.3KWPc
P

η

1.30 × 104

0.3
104

h = l sin = 1 × = 0.5m30∘ 1
2

− = +Kf Ki Wmg Wf

m − 0 = mgh+ fd
1

2
v2

× 3 = (3 × 9.8 × 0.5) + [5 × (−1)]
1

2
v2

= 14.7 − 5
3

2
v2

v = = 2.54m/s
9.7 × 2

3

− −−−−−
√

W = .F ⃗ d ⃗ 
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Newton
 
Explanation:  
In International System of Units (SI) the newton is the unit for force. It is equal to the amount of net force

required to accelerate a mass of one kilogram at a rate of 1 m/sec2 in direction of the applied force. It is
named after Isaac Newton in recognition of his work on classical mechanics, specifically Newton's second
law of motion.

Dyne is a cgs unit of force. One dyne is equal to 10−5 N

23. (d)
0, -25.1 J
 
Explanation:  
work done by tension will be zero because tension is perpendicular to displacement.

work done by gravity in semicircle from the lowest to the highest point on the path

24. (c)
a scalar
 
Explanation:  
Scalar product means dot product and dot product of 2 vectors gives a scalar , example dot product of force
and displacement gives work which is scalar

25. (d)
The class of forces where work done against the force gets stored up as energy.
 
Explanation:  
Potential energy is the stored energy of an object. It is the energy by virtue of an object's position relative to
other objects. Potential energy is often associated with restoring forces such as a spring or the force of
gravity. It is applicable only for conservative forces.

26. (a)
50 J
 
Explanation:  
Mass of the body, m= 0.5 kg
Velocity of the body 

Initial velocity at x = 0 is u = 0
Final velocity at x = 2 m is 
work done = Change in kinetic energy

27. (a)
25.9 m
 
Explanation:  
Mass of troly M = 200Kg
mass of child m = 20Kg
speed of trolley v = 36Km/hr=36 x 5/18 = 10m/s

1N = 1Kgm/sec2

W = Ts cos = 090∘

W = mghcos = 0.8 × 9.8 × 3.2 × (−1) = −25.1J180∘

v = ax3/2

a = 5m−1/2s−1

v = 10 m/s2
–√

W = −Kf Ki

W = m − 0
1

2
v2

W = × 0.5 × = × 0.5 × 200 = 50J
1

2
(10 )2

–
√

2 1

2
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Let v' be the final velocity of the trolley with respect to the ground.
Final velocity of the boy with respect to the ground = 
from conservation of linear momentum

Time taken by the boy to run t = 10/4 = 2.5 sec
Distance moved by the trolley = 

28. (c)
depends only on the end points
 
Explanation:  
A force is said to be conservative if work done by this force is independent of path and is dependent only
on end points .

29. (c)
5.3 m/s
 
Explanation:  
95% potential energy is converted in kinetic energy.
applying conservation of mechanical energy between horizontal and lowermost points

30. (b)
time dependence
 
Explanation:  
According to work energy theorem :
Net work done on a body equals change in its kinetic energy
So it does not give any information about time dependence.

31. (d)
ball 1 moves to the right with a velocity of 1m/s and ball 2 also moves to the right at 4 m/s
 
Explanation:  

32. (c)

− 4v,

=pi pf

(M + m)v = M + m( − 4)v, v,

(200 + 20) × 10 = 200 + 20( − 4)v, v,

2200 = 220 − 80v,

= = 10.36m/sv, 2280

220

t = 10.36 × 2.5 = 25.9mv,

mgl × = m
95

100

1

2
v2

gl × =
95

100

1

2
v2

v = = = 5.3m/s
2 × gl × 95

100

− −−−−−−−−
√

2 × 9.8 × 1.5 × 95

100

− −−−−−−−−−−−−−−
√

= 100gmm1

= 50gmm2

= 3m/su1

= 0u2

= ( ) +( ) = ( × 3)+ 0 = 1m/sv1
−m1 m2

+m1 m2
u1

2m2

+m1 m2
u2

50

150

= ( ) +( ) = ( × 3)+ 0 = 4m/sv2
2m1

+m1 m2
u1

−m2 m1

−m1 m2
u2

200

150
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8.82 J
 
Explanation:  
Whole of the potential energy of bolt converted in to heat energy
heat produced by the impact = mgh =

33. (c)
4.48 m/s
 
Explanation:  
from work–energy theorem
change in kinetic energy = work done

m = 4.30Kg, s = 1.2m, F= 36N
vf = vm/s, vi = 0

34. (d)
953 N/m
 
Explanation:  
Potential energy of spring converted in to potential energy

35. (a)
742.5 W
 
Explanation:  
Total power required to overcome a force of 165 N and to maintain a speed of 9.00 m/s
F = 165N
v = 9m/s

if each rider contribute equal power, then power required per rider will be P/2 = 1485/2 = 742.5W

36. (a)
49000 J
 
Explanation:  
Work done by force applied against gravity for one lift will be

So work done for 1000 lifts = 49 x 1000 = 49000 J

37. (a)
1.10  J

0.3 × 9.8 × 3 = 8.82J

ΔK = W

− = FsKf Ki

m − 0 = Fs
1

2
v2

m = Fs
1

2
v2

× 4.3 × = 36 × 1.2
1

2
v2

v = = 4.48m/s
36 × 1.2 × 2

4.3

− −−−−−−−−−
√

k = mgh
1

2
x2

k = = = 953N/m
2mgh

x2

2 × 35 × × 9.8 × 2010−3

0.12 × 0.12

P = Fv = 165 × 9 = 1485W

W = Fs = mgh = 10 × 9.8 × 0.5 = 49J

× 105
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Explanation:  
m = 800Kg per minute
h = 14m
work done per minute in lifting the water

38. (a)
0.115
 
Explanation:  
Weight of block can be resolved in two components. 
component parellal to incline plane and component perpendicular to plane   
at equilibrium 

R = mg cos 37o  
f = R = mg cos 37 
Net force acting on the block =   

  
At equilibrium, the work done by the block is equal to the potential energy of the spring, i.e., 

= mg sin 37o - mg cos 37o = kx2  

 
0.602 - 0.799         = 0.510

39. (d)
-1750 J
 
Explanation:  

40. (a)
0.15 m
 
Explanation:  
for maximum compression

the maximum compression of the spring after the collision = 0.15m

W = mgh = 800 × 9.8 × 14 = 109760J = 1.1 × J105

(mg sin )37∘ (mg cos )37∘

μ μ

mg sin − f37∘

= mg sin − μmg cos37∘ 37∘

μ 1
2

(1 × 9.8 × 0.6) − (μ × 1 × 9.8 × 0.8) = × 100 × 0.11
2

μ

μ = = 0.1150.092
0.799

W = −mgh

h = xcos = 2.75 ×30∘ 3
–

√

2

W = −75 × 9.8 × 2.75 × = −1750J
3
–√

2

k = m
1

2
x2 1

2
v2

x = = = 0.15m
mv2

k

− −−−
√

0.8 × 1.2 × 1.2

50

− −−−−−−−−−−−
√
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Solution

Class 11 - Chemistry

Multiple Choice Examination (October-2019)
Section A

(b)  electrons 
Explanation:  

(c)

 
Explanation:  
The term represents the correction in pressure due to the forces of attraction between the molecules in a real gas. The actual pressure exerted on the walls of the

vessel by real gas is less, by the amount than the pressure exerted by an ideal gas.

(a)
1247.7 g/mol
 
Explanation:  

 

 

 

M = 1247.7g/mol

(d) High pressure and Low temperature 
Explanation:  
A gas which obeys the ideal gas equation, p V = nRT under all conditions of temperature and pressure is called an ‘ideal gas’. 
However, there is no gas which obeys the ideal gas equation under all conditions of temperature and pressure. Hence, the concept of ideal gas is only theoretical or
hypothetical. The gases are found to obey the gas laws fairly well when the pressure is low or the temperature is high. 
Such gases are, therefore, known as ‘real gases’. All gases are real gases. Hence, at high pressure and low temperature, a real gas deviates most from ideal behaviour.

(c) surface tension 
Explanation:  
Due to surface Tension, the water droplet tends to acquire minimum surface area, hence water droplet attains spherical shape.

(c)
the triple point.
 
Explanation:  
Triple point of a substance is the temperature and pressure at which three phases (i.e. gas, liquid and solid) of that substance coexist at thermal equilibrium. 
The triple point of pure water is at 0.01°C (273.16K, 32.01°F) and 4.58 mm (611.2Pa) of mercury, where all the three (i.e., solid, liquid and gas) states coexist in
equilibrium.

(b)
Decreases
 
Explanation:  
In general, surface tension decreases when temperature increases because cohesive forces decrease with an increase of molecular thermal activity. The influence of
the surrounding environment is due to the adhesive action liquid molecules have at the interface.

(b) Decreases 
Explanation:  
As temperature increases surface tension decreases beacuse the cohesive forces decreases with increase of molecular thermal activity.

(b)
hydrogen bonds.
 
Explanation:  
In water molecules, due to high electronegitivity difference between H and O atoms and lone pairs of electrons on oxygen atom, greater number of hydrogen bonds
formed

(b)
It has comparatively more force of attraction than other gases
 
Explanation:  
It has comparatively more force of attraction than other gases

(d)
Directly proportional to its absolute temperature
 
Explanation:  
The question is based on understanding the postulates of kinetic theory of gases, according to which,the average kinetic energy of a gas particle is directly
proportional to the absolute temperature. An increase in temperature increases the speed in which the gas molecules move. All gases at a given temperature have
the same average kinetic energy.

(b) less than unit electronic charge 
Explanation:  

Partial charge is a small charge developed by displacement of electrons. It is less than unit electronic charge and is represented as δ+ or δ–

(b)
70 g/mol

4.2154  ×  1023

moles of = = 0.05 molN2
1.4
28

And 1 mole of = 6.022 × molecules ofN2 1023 N2

And 1 molecule of has 14 electronsN2

total number of electrons in 1.4 g of = 0.5 × 6.022 × × 14 = 4.214 ×N2 1023 1023

an2

V2

an2

V 2

PV = mRT
M

M = mRT

PV

M =
0.0625g×0.083bar d mo ×819Km3K−1 l−1

0.1bar×34.05× d10−3 m3

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
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Explanation:  
using relation; PV=(m/M)RT 
we have 
P1M1 = P2M2 

(a)
In hydrogen bonding H atom becomes partially negative and is attracted to the more positive N atom.
 
Explanation:  
Hydrogen atom covalently bonded to highly electronegative atom such as N,O experience electrostatic field of another highly electronegative atom due to which a
partial positive charge is developed on H atom.

(c)
Increases by three times
 
Explanation:  
This question is based on simple application of Boyle's Law which states that the pressure of a given mass of an ideal gas is inversely proportional to its volume at a
constant temperature.

(c)

 
Explanation:  
Charles' Law states that the volume of a fixed mass of a gas is directly proportional to the absolute temperature,when pressure is kept constant.

(a)
 Pa

 
Explanation:  
Acc. To Daltons Law 

 
and by applying PV=nRT 

 and  where T = 300K 
now using  

 

(b)
Varies directly with the temperature
 
Explanation:  
The question is based on statement of Gay Lussac’s law-“ At constant temperature, the pressure of a given mass of a gas is directly proportional to its absolute
temperature.” 
mathematically;  

 (at constant temperature) 
or P/T = constant

(a)
Equal to one
 
Explanation:  
Compressibility Factor :
It is simply defined as the ratio of the molar volume of a gas to the molar volume of an ideal gas at the same temperature and pressure. hence for an ideal gas, the
compressibility factor is equal to 1. The Compressibility Factor is a useful thermodynamic property for modifying the ideal gas law to account for the real gas
behavior.

(d) 0.8 bar 
Explanation:  
A mixture of H2 and O2 contains 20% by weight of H2 means H2= 20g and O2 =80g

moles of hydrogen , 

moles of oxygen,

mole fraction of hydrogen,

partial pressure of H2 , 

(b)
 (system) decreases but  (surroundings) increases.

 
Explanation:  
For freezing of process since process is spontaneous therefore if ΔS (system) decreases but ΔS (surroundings) increases.Also, Freezing is exothermic process. The heat
released increases the entropy of surrounding.

(c) volume 
Explanation:  
An isochoric process is a thermodynamic process in which the volume remains constant.

(d)
 > 0 hence process is endothermic

 
Explanation:  

= = = 70P1
P2M2

M1

5×28
2

=P1V1 P2V2

according to the question, = P , = V , = , =?P1 V1 P2
P
3

V2

= = = 3VV2
P1V1

P2

P V

P

3

VαT

8.314  ×  104

P = +P1 P2

× 9 = 0.2×RTP1 × 9 = 0.1×RTP2

P = +P1 P2

P = + = ×RT = × = 0.82 atmP1 P2
(0.2+0.1)

9

(0.2+0.1)

9
0.0821×300

1

P = 0.82 atm = 0.82 × 101325 = 83086.5 pa = 8.3 × pa104

PαT

= = 10 molnH2

20
2

= = 2.5 molnO2

80
32

= = = 0.8xH 2

nH2

+nH2
nO2

10
10+2.5

= × = 1bar× 0.8 = 0.8 barPH2 PTotal xH2

ΔS ΔS

ΔH

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
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Heat is utilized in this reaction so reaction is endothermic and for an endothermic process  > 0 .

(c)
 is positive for a spontaneous reaction

 
Explanation:  
ΔG <0 (negative) for a spontaneous change.

(c)

JK-1 mol-1

 
Explanation:  

(b)

 
Explanation:  
Enthapy of combustion is the energy released when 1mole of a hydrocarbon (butane ) reacts completely in presence of excess of oxygen. The chemical equation for
exothermic reaction for combustion of one mole of butane is represented as;

(b)
2000 K
 
Explanation:  
Gibbs free energy, ΔG= ΔH-TΔS.
At equilibrium ΔG=0; then T= ΔH/ΔS = 2000K.
Therefore, above 2000K, the reaction will be spontaneuous.

(b)
the rate at which a reaction proceeds.
 
Explanation:  
Thermodynamics tells that whether reaction will take place or not. It doesnot tell about the rate (speed) of reaction.

(c)
spontaneous at all temperature
 
Explanation:  
We know,  G = Δ H - T  S 

 H = -ve (as reaction is exothermic) 
 S = +ve 

so,  G = -  H - T  S 
 G will be negative at all temperature hence reaction will be spontaneous at all temperature.

(b)
Cp > Cv

 
Explanation:  
We know, Cp - Cv = R 

Hence, Cp > Cv

(c)
-778 kJ
 
Explanation:  

(b)
enthalpy of fusion + enthalpy of vapourisation
 
Explanation:  
The process of sublimation involves the change of solid into vapour. Though in sublimation a solid does not pass through the liquid phase on its way to the gas
phase, the enthalpy change is equal to the sum of enthalpy of fusion and enthalpy of vaporization because enthalpy is a state function.
(a)
q = 0
 
Explanation:  
Adiabatic condition would not allow exchange of heat between system and surroundings. Hence q = 0

(b)
may be positive or negative
 
Explanation:  
Standard molar enthapy of formation of a compound from its elements can be +ve or –ve.

(a)
Work
 
Explanation:  
Work is not a state function because it is proportional to the distance an object is moved, which depends on the path used to go from the initial to the final state.

ΔH

ΔG

As △S =
qrev
T

It is an extensive entropy, therefore, the SI unit of entropy change is Joule moK−1 l−1

2 (g)+ 13 (g) → 8C (g)+ 10 O(l) H = −2658.0 kJ  moC4H10 O2 O2 H2 Δc l−1

2 (g)+ 13 (g) → 8C (g)+ 10 O(l) H = −2658.0 kJ  moC4H10 O2 O2 H2 Δc l−1

Δ Δ
Δ
Δ

Δ Δ Δ
Δ

Heat of reaction, H = − ⇒ H=[ H( O)+3 H(C )]−[ H( )+3 H(CO)] ⇒ H=[81 + {3× (−393△r ∑△rHproducts ∑△rHreac tan ts △r △f N2 △f O2 △f N2O4 △f △r

For example : C + (g) → C (g) ; H = −393.5 kJmoO2 O2 △r l−1

(g) + (g) → O (g ) ; H = +92 kJmoN2
1
2
O2 N2 △r l−1

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
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(a)
one mole of a compound from its elements in their most stable states of aggregation.
 
Explanation:  
The standard enthalpy change for the formation of one mole of a compound from its elements in their most stable states of aggregation (reference states) is standard
molar enthalpy of formation.

(b)
all of these
 
Explanation:  
The bond enthalpy depends on many factors: sizes of atoms involved in the bond, differences in their electronegativity, bond length, electron affinities etc.

(d)
pressure, volume, temperature, amount
 
Explanation:  
State of gas constant is determined by stating the value of P,V,n,T.
i.e. 

(d)
-315 kJ
 
Explanation:  

When 1 mole of CO2 is produced energy released is –393.5 kJ mol-1. Moles of CO2 given = 35.2/44 = 0.8 moles; So energy released  kJ/mol = 315 kJ/mol

(d)
Enthalpy of fusion
 
Explanation:  
In this process 1 mole of solid water is converted to liquid state. Fusion or melting is endothermic, so all enthalpies of fusion are positive.

R = PV
nT

= 0.8× 393.5
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Solution

Class 11 - Mathematics

Multiple Choice Examination (October-2019)
Section A

(a)
3168
 
Explanation:  
First we will find the number of four digit numbers (i.e, numbers from 1000 to 9999) which can be formed using the digits 0,1,2,3,4,5,6,7,8 and 9 with repitition
allowed.
Now we have the first place can be filled by any of the 9 digits other than 0 and since repetition is allowed second ,third and fourth can be filled by any of the ten
digits.
Hence total number of four digit numbers =
Now we will consider the case that the number does not have the digit '7'
Now the first place can be filled by any of the 8 digits other than 0 and 7 since repetition is allowed second ,third and fourth can be filled by any of the 9 digits other
than 7.
Hence total number of ways we can form a four digit number with out 7 =
Hence total number of ways in which we can form a four digit number having atleast one digit as 7=

(c) 18 
Explanation:  
We have 1600=
To form factors we have to do selections from a lot of 2's and 5's and multiply them together.
To form even factor we should choose at least one 2's from the lot , which will ensure that what ever be the remaining selection, their multiplication will always result
in an even factor.
The number of ways to select atleast one ‘2’ from a lot of six identical ‘2’s will be 6 (i.e. select 1 or select 2 or select 3 or select 4 or select 5 or select 6)
And, we’ll select any number of ‘5 from a lot of two identical ‘5’s in 3 ways(select 0, select 1,select 2)
There fore the total number of selection of even factors=6x3=18 

(b) 20 
Explanation:  
We have octagon is an eight sided polygon which has 8 vertices.
A diagonal is obtained by joining two points .
Thus the number of diagonals obtained by joining any two points out of 8 is given by

(b) 104 
Explanation:  
Every two straight lines can make one point of intersection. 
Number of points of intersection=  
 
Every two circles can make two points of intersection. 
Number of points of intersection =  
 
Each circle can make two intersection points with each straight line 
Number of points of intersection =  
 
Therefore, required number of points of intersection 
=28+12+64=104

(d)

 
Explanation:  
there are 4 boys and 4 girls and the row can start either with a boy or girl, therefore the number of ways are 4! x 4! x 2

(b) 4464 
Explanation:  
First we will find the number of four digit numbers that can be formed using the digits 0,1,2,3,4,5,6,7,8,9 with repetition .
The first place can be filled by any of the 9 digits other than 0, and the second, third and the fourth places each can be filled by any of the ten digits
Hence the total number of ways of forming a four digit number = 
Now we will find the number of four digit numbers in which nall the digits are distinct
The first place can be filled by any of the 9 digits other than 0, and the second, can be filled by any of the remaining 9 digits since repetition is not possible
Similarly third and the fourth places each can be filled by 8 and 7 digits respectively
Hence the total number of ways of forming a four digit number with distinct digits b= 
The total number of numbers from 1000 to 9999 (both inclusive) that do not have 4 different digits=

(c) 3600 
Explanation:  
First we will fix one person from the 6 boys then 5 others can be arranged in 5! ways=120 ways  
 
Now there are 6 places left in which 2 brothers can sit,so they can choose any 2 places from the 6 places in 6C2 ways=15 ways 
 
Also 2 brothers can arrange themselves in 2! ways
So th ways in which the two brothers can be seated=15*2=30 
 
Hence total ways in which all can be seated =120*30=3600

(c)
r = 0 or 1
 
Explanation:  
Given P(n,r) = C(n,r)

9 × 10 × 10 × 10 = 9000

8 × 9 × 9 × 9 = 5832
9000 − 5832 = 3168

26.52

8 − 8 = − 8 = − 8 = − 8 = 28 − 8 = 20C2
8!

2!(8−2)!
1×2×3×4×5×6×7×8
1×2×1×2×3×4×5×6

7×8
1×2

.1 = 288C2

.2 = 12=4 C2

.2 = 64=4 C1 .8 C1

2  × 4!  ×  4!

9 × 10 × 10 × 10 = 9000

9 × 9 × 8 × 7 = 4536
9000 − 4536 = 4464

81.

82.

83.

84.

85.

86.

87.

88.



2 / 7

(b)  
Explanation:  
If there are n objects to be arranged in circular order the no of permutations possible=
First we will make the 5 girls around the table and this can be done in  , different ways
Now we have 5 places available between these girls and the 5 boys can be seated in these 5 available places in , different ways
Hence the 5 boys and 5 girls can be arranged in ways

(d)  
Explanation:  
Since a student can solve each question in 3 different ways - either he can attempt the first alternative ,or the second alternative or he can leave it unanswered.
Hence number of ways in which a student can attempt one or more of the 12 given questions =
Now we can consider a case that the student leave all the 12 given questions unanswered.
The number of ways, in which a student can select one or more questions out of 12 each having an alternative= 

(b) 720 
Explanation:  
We have to find the total number of four digit odd numbers formed using the digits 0,1,2,3,5,7
Since it is an odd number the last place ( unit's place) can be filled by any of the odd numbers 1,3,5,7 in 4 different ways.
Since repetition is allowed the second and third places can be filled by any of the six given digits
Since it has to be a four digit number the first place can be filled by any of the five given digits other than zero in 5 ways
Hence all the four places can be filled in  ways

(b) 69760 
Explanation:  
As we have the ten digits from 0 to 9 which can be used
Number of five digit telephone numbers in which the digits can be repeated=
Number of five digit telephone numbers in which the digits cannot be repeated=

Therefore the number of five digit telephone numbers in which atleast one digit is repeated=

(d)
40320
 
Explanation:  
The word " LAUGHTER" has consist of 8 letters which are all distinct
Hence the required number of arrangements=

(d)
5
 
Explanation:  

(c) 27 
Explanation:  
Given xyz=30
We have the possible values of x ,y,z are the following triads
1,1,30  
1,2,15  
1,3,10  
1,5,6  
2,3,5  
First one can have 3!/2! = 3 ways and the remaining four triads can have 3! combinations  
Hence total combinations = 3 + 4*3! = 27

(a)
x  y
 
Explanation:  

⇒ =n!

(n−r)!

n!

r!(n−r)!

⇒ 1 = 1
r!

⇒ r! = 1
⇒ r = 0 or r = 1[∵ 0! = 1 , 1! = 1]

5!  ×  4!

(n − 1)!
(5 − 1)! = 4! = 24

5! = 120
4!.5! = 24.120 = 2880

− 1312

312

− 1312

4 × 6 × 6 × 5 = 720

= 100000105

= = 6 × 7 × 8 × 9 × 10 = 3024010P5
10!

(10−5)!

100000 − 30240 = 69760

= 8! = 403208P8

Given = 2.10Pr
9Pr

⇒ = 2.10!

(10−r)!

(9)!

(9−r)!

⇒ = 2.10×9!
(10−r)×(9−r)!

(9)!

(9−r)!

⇒ = 210
(10−r)

⇒ 10 = 20 − 2r
⇒ 2r = 10
⇒ r = 5

<
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(d)

 
Explanation:  

(c)

 
Explanation:  

(a)
3
 
Explanation:  

(c)
a rational number
 
Explanation:  

(d)

5n

 
Explanation:  

(c)
-19
 
Explanation:  

(b)
an even positive integer

Given x = + and y = (1019950 10050 )50

Now y = (101 = (100 + 1 +... . . . . . . . . . . . . . . . . . .(i))50 )50 =50 C0 (100)50 +50 C1 (100)49 +50 C2 (100)48 +50C50

Also (99 = (100 − 1 −... . . . . . . . . . . . . . . . .(ii))50 )50 =50 C0 (100)50 −50 C1 (100)49 +50 C2 (100)48 +50C50

Now subtract equation (ii) from equation (i), we get

(101 − (99 = 2[ +... . . . . .])50 )50 50C1 (100)49 +50 C3 (100)47

= 2[50 + +... . . . . .](100)49 50×49×48
3×2×1

(100)47

= + 2( )(100)50 50×49×48
3×2×1

(100)47

⇒ (101 − (99 >)50 )50 (100)50

⇒ (101 > + (99)50 (100)50 )50

⇒ y > x

61236x5y5

We have the general term of is(x+ a)n Tr+1 =n Cr (x)n−r
ar

Now consider( + 9y)x
3

10

Here Tr+1 =10 Cr ( )x
3

10−r
(9y)r

Since n = 10 is even , the middle term is ( + 1) = ( + 1) = 6 th termn

2
10
2

Now = × = 61236T6 T5+1 =10 C5 ( )x
3

10−5
(9y)5 =10 C5 ( )x

3

5
(9y)5 =10 C5 35x5y5 x5y5

35
48

We have the general term of is(x+ a)n Tr+1 =n Cr (x)n−r
ar

Now consider (3 − )x3

6

7

Here Tr+1 =7 Cr (3)7−r(− )x3

6

r

Comparing the indices of x in and in , we getx12 Tr+1

3r = 12 ⇒ r = 4

Therefore the required term is = = 35 × × =T4+1 T4 =7 C4 (3)7−4(− )x3

6

4
33 x12

64

35
48
x12

(1 + x+ = (x+ )x2)3 [1 + (x+ )]x2 3
=3 C0 +3 C1 x2 +3 C2 (x+ )x2 2

+3 C3 (x+ )x2 3

= 1 + 3(x+ ) + 3( + 2 + ) + ( + 3 + 3 + )x2 x2 x3 x4 x3 x4 x5 x6

Hence coefficient of = 3x5

We have +(a + b)n (a − b)n

= [ b +... . . . . . . . . . . . . . . . . . ] + [ b +... . .nC0 an +n C1 an−1 +n C2 an−2b2 +n C3 an−3b3 +nCn bn nC0 an −n C1 an−1 +n C2 an−2b2 −n C3 an−3b3

= 2[ +... . . . . . . . . . . .]nC0 an +n C2 an−2b2

Let a = and b = 1 and n = 45
–

√

Now we get + = 2[ ]( + 1)5
–√

4
( − 1)5

–√
4 4C0 ( )5

–√
4

+4 C2 ( )5
–√

2
12 +4 C4 ( )5

–√
0
14

= 2[25 + 30 + 1] = 112

= + + +... . .+∑n
r=0 4r.nCr 40.nC0 41.nC1 42.nC2 4n.nCn

= 1 + + +... . .+4.nC1 42.nC2 4n.nCn

= =(1 + 4)n 5n

(1 − 3x+ 7 )(1 − x = (1 − 3x+ 7 )( (x) +... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .x2 )16 x2 16C0 −16 C1 +16 C2 (x)2 −16 C3 (x)3 +16 C4 (x)4 −16 C5 (x)5

= (1 − 3x+ 7 )(1 − 16x+ 120 −... . . . . .)x2 (x)2

Therefore the coefficient of x in the product (1 − 3x+ 7 )(1 − x = 1 × −16 + 1 × −3 = −19x2 )16
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Explanation:  

(d)
-20
 
Explanation:  

(d)

 
Explanation:  

(b)
0
 
Explanation:  

(b)
2 : 1
 
Explanation:  

(a)

 
Explanation:  

(d)
G.P.

We have +(a + b)n (a − b)n

= [ b +... . . . . . . . . . . . . . . . . . ] + [ b +... . .nC0 an +n C1 an−1 +n C2 an−2b2 +n C3 an−3b3 +nCn bn nC0 an −n C1 an−1 +n C2 an−2b2 −n C3 an−3b3

= 2[ +... . . . . . . . . . . .]nC0 an +n C2 an−2b2

Let a = and b = 1 and n = 2n3
–

√

( + 1 + ( − 1 = 2[ +... . . . . . . . . . . .]3
–√ )2n 3

–√ )2n 2nC0 ( )3
–√

2n
+2n C2 ( )3

–√
2n−2

12 +2n C4 ( )3
–√

2n−4
14

= 2[ +... . . . . . . . . . . .]2nC0 (3)n +2n C2 (3)n−1 +2n C4 (3)n−2

= 2(a positive integer)

Hence we have ( + 1 + ( − 1 is always an even positive integer3–√ )2n 3–√ )2n

Since n = 6 is even ,its middle term is the 4th term.

We have the general term of is(x+ a)n Tr+1 =n Cr (x)n−rar

Now consider( − )2a
3

3
2a

6

Here Tr+1 =6 Cr ( )2a
3

6−r
(− )3

2a

r

Required term is = = = −20 × = −20T4 T3+1
6C3 ( )2a

3

6−3
(− )3

2a

3
(2a)0× (3)0

9
7

= (ax) +... . . . . . . . .(3 + ax)9 9C0 39 +9 C1 38 +9 C2 37(ax)2 +9 C3 36(ax)3

Given that coefficients of = coefficients ofx2 x3

⇒9 C2 37a2 =9 C3 36a3

⇒ .3 = .a9!
2!.7!

9!
6!.3!

⇒ =3
7

a
3

⇒ a = 9
7

Let the common difference of the A.P be d

Then we have if

a = x

b = x+ d

c = x+ 2d
d = x+ 3d and

e = x+ 4d
∴ a–4b+ 6c–4d+ e = x− 4(x+ d) + 6(x+ 2d) − 4(x+ 3d) + (x+ 4d)

= (x− 4x+ 6x− 4x+ x) + (−4d+ 12d− 12d+ 4d) = 0

Let the two positive numbers be x and y

Now given =x
y

2+ 3√

2− 3√

So let x = (2 + )k and y = (2 − )k3
–√ 3

–√

∴ = = =
A.M of x and y

G.M of x and y

x+y

2

xy√

x+y

2 xy√

(2+ )k+(2− )k3√ 3√

2 (2+ )k.(2− )k3√ 3√√

= = = [∵ (a + b)(a − b) = − ]4k

2 (4−3)k2√

4k
2k

2
1

a2 b2

b

b−a

Given = a, = b and = 2aa1 a2 an

Hece d = b− a

Now = a + (n − 1)d ⇒ 2a = a + (n − 1)(b− a)an

⇒ a = (n − 1)(b− a)

⇒ + 1 = na
b−a

⇒ n = b

b−a
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Explanation:  

(c)

 
Explanation:  

(a)
7
 
Explanation:  

(b)
128
 
Explanation:  

(d)

 
Explanation:  

Let = = = k(say)a+bx

a−bx

b+cx

b−cx

c+dx

c−dx

Now consider = k
a+bx

a−bx

Applying componendo dividendo, we get

=a+bx+a−bx

a+bx−a+bx

k−1

k+1

⇒ = .... . . . . . . .(i)a

bx

k−1
k+1

Now applying componendo dividendo, on = k we get
b+cx

b−cx

=b+cx+b−cx

b+cx−b+cx

k−1

k+1

⇒ = .... . . . . . . .(ii)b
cx

k−1
k+1

Again applying componendo dividendo, on = k we get
c+dx

c−dx

=c+dx+c−dx

c+dx−c+dx

k−1

k+1

⇒ = .... . . . . . . .(iii)c

dx

k−1

k+1

From equations (i),(ii)and (iii) we get = =a

bx

b
cx

c

dx

⇒ = =a
b

b
c

c
d

⇒ a,b,c and d are in G.P

3
5

Given =
+ +T1 T2 T3

+ +T4 T5 T6

125
27

⇒ = [If = then = ]
+ +T1 T2 T3

+ + + + +T1 T2 T3 T4 T5 T6

125
152

a
b

c
d

a
a+b

c
c+d

⇒ =
S3

S6

125
152

We have for a G.P , = ,r > 1Sn
a( −1)rn

r−1

∴ = ,r− 1 ≠ 0

a( −1)r3

r−1

a( −1)r6

r−1

125
152

⇒ =−1r3

−1r6

125
152

⇒ 125 − 152 − 27 = 0r6 r3

⇒ 125 − 125 − 27 − 27 = 0r6 r3 r3

⇒ 125 ( − 1)− 27( − 1) = 0r3 r3 r3

⇒ ( − 1)( − 27) = 0r3 125r3

⇒ = 1 orr3 27
125

⇒ r = 1, 3
5

since r− 1 ≠ 0, r cannot be1

⇒ r = 3
5

We have 1,3, , , . . . . . . . . . . . , is a G.Pwith first term 1 and common ratio r = 332 33 3n−1

Now 1 + 3 + + +... . . . . . . . .+ = = =32 33 3n−1 Sn
a( −1)rn

r−1

1( −1)3n

3−1

Hence 1 + 3 + + +... . . . . . . . .+ > 1000 ⇒ > 100032 33 3n−1 −13n

2

⇒ > 20013n

But we have = 729 and = 218736 37

Therefore least value of n = 7

Let a be the first term and r be the common ratio of the G.P

Given = 2 ⇒ a = 2T4 r3

Then product of the first 7 terms = a.ar.a .a .a .a .a = = = = 128r2 r3 r4 r5 r6 a7r21 (a )r3 7
27

3
5
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(a)
1
 
Explanation:  

(d)
11
 
Explanation:  

(c)
G.P.
 
Explanation:  

(d)
mn
 
Explanation:  

Given =
S3

S6

125
152

⇒ = ,r− 1 ≠ 0

a( −1)r3

r−1

a( −1)r6

r−1

125
152

⇒ =−1r3

−1r6

125
152

⇒ 152 − 152 = 125 − 125r3 r6

⇒ 125 − 152 + 27 = 0r6 r3

⇒ 125 − 125 − 27 + 27 = 0r6 r3 r3

⇒ 125 ( − 1)− 27( − 1) = 0r3 r3 r3

⇒ ( − 27)( − 1) = 0125r3 r3

⇒ = or = 1r3 27
125

r3

since r− 1 ≠ 0 , r cannot be 1

⇒ r = 3
5

We have A.M of a and b is a+b

2

Given =+an bn

+an−1 bn−1

a+b

2

⇒ 2( + ) = (a + b).( + )an bn an−1 bn−1

⇒ 2 + 2 = + a + b +an bn an bn−1 an−1 bn

⇒ + = a + ban bn bn−1 an−1

⇒ − b = a −an an−1 bn−1 bn

⇒ (a − b) = (a − b)an−1 bn−1

⇒ = 1 =an−1

bn−1
( )a

b

0

⇒ n − 1 = 0
⇒ n = 1

Given a = 11and = 56S4

Let d be the common difference of the A.P

We have = [2a + (n − 1)d]Sn
n

2

⇒ 56 = [22 + 3d]4
2

⇒ 56 − 44 = 6d

⇒ d = = 212
6

Last four terms of the A.P can be taken as , , ,an an−1 an−2 an−3

Now = a + (n − 1)dan

⇒ = 11 + (n − 1)2 , = 11 + (n − 2)2, = 11 + (n − 3)2, = 11 + (n − 4)2an an−1 an−2 an−3

Hence sum of the last four terms = + + + = 112an an−1 an−2 an−3

⇒ 11 + (n − 1)2 + 11 + (n − 2)2 + 11 + (n − 3)2 + 11 + (n − 4)2

⇒ 44 + 2[n − 1 + n − 2 + n − 3 + n − 4] = 112

⇒ 2[4n − 10] = 68

⇒ n = = 1188
8

If the numbers a,b,c are in A.P . , we have b = ... . .(i)a+c

2

Since b,c,d are in G.P . we get = bd. . . . . .(ii)c2

Now c,d,e are in H.P implies d = ... . . .(iii)2ce
c+e

Substituting (i) and (iii) in equation (ii) , we get = .c2 a+c

2
2ce
c+e

⇒ c = ae+ce

c+e

⇒ + ce = ae + cec2

⇒ = aec2

⇒ a,c,e are in G.P
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(b)
24
 
Explanation:  

(a)
3
 
Explanation:  

(d)
3
 
Explanation:  

Let a be the first term, d be the common difference and n be the number of terms of the A.P

Then we have = [2a + (n − 1)d] = n [a + d] . . . . . . . . . .(i)Sn
n
2

n−1
2

As n is odd will give the number of terms just before the middle term
n−1

2

Hence a + d will give the middle term, but given middle term is m.n−1

2

Hence we get m = a + d. . . . .(ii)n−1
2

Now from (i) and (ii) we get = nmSn

The given sequence can be expressed as = = 1T1 T2

= + + ,n ≥ 3Tn Tn−1 Tn−2 Tn−3

∴ = + + = 13 + 7 + 4 = 24T7 T6 T5 T4

Let d be the common ratio of the G.P
Given = 82S8 S4

⇒ = 82
S8

S4

We have =Sn
a( −1)rn

r−1

⇒ = 82,r− 1 ≠ 0

a( −1)r8

r−1

a( −1)r4

r−1

⇒ = 82−1r8

−1r4

⇒ − 1 − 82 + 82 = 0r8 r4

⇒ − 82 + 81 = 0( )r4 2
r4

⇒ − 81 − 1 + 81 = 0( )r4 2
r4 r4

⇒ ( − 1)− 81( − 1) = 0r4 r4 r4

⇒ ( − 81)( − 1) = 0r4 r4

⇒ = 81 or = 1r4 r4

Since r− 1 ≠ 0 , r cannot be 1

⇒ r = = 381
−−

√4

Let r be the common ratio of the G.P
Given = 244S10 S5

⇒ = 244
S10

S5

We have =Sn
a( −1)rn

r−1

⇒ = 244,r− 1 ≠ 0

a( −1)r10

r−1

a( −1)r5

r−1

⇒ = 244−1r10

−1r5

⇒ − 1 − 244 + 244 = 0r10 r5

⇒ − 244 + 243 = 0( )r5 2
r5

⇒ − 243 − 1 + 243 = 0( )r5 2
r5 r5

⇒ ( − 1)− 243( − 1) = 0r5 r5 r5

⇒ ( − 243)( − 1) = 0r5 r5

⇒ = 243 or = 1r5 r5

Since r− 1 ≠ 0 , r cannot be 1

⇒ r = = 3243
−−−

√5
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