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FT – 3  

JEE – CBSE sol RJ VISION PVT. LTD. 
(MOST STABLE & INNOVATIVE INSTITUTE) 

Physics : 

1. Sol. (a)  

 Thermal stress = qDaY  

  )1020(101.1102.1 511 -³³³³= -  

  27 /1032.1 mN³=  

2. Sol. (a) 

 qD=´ÝqD´=D strain??  

 Energy stored per unit volume 

 322 m/J2880))((
2

1
=qDǵ=  

3. Sol. (c)   

 

[ ]21

2
HH

ga

A
t -=

 

 Now, 
ù
ù
ú

ø

é
é
ê

è
-=
h

H
H

ga

A
T

2
1   

 and 
ù
ù
ú

ø

é
é
ê

è
-= 0

2
2

h

H

ga

A
T  

 According to problem 21 TT =  

 \ 0-=-
hh

HH
H Ý 42 =Ý= h

h

H
H  

4.  Sol. (c)  

 Time taken by water to reach the bottom  

  = 
g

DH
t

)(2 -
=  

 and velocity of water coming out of hole, gD2v=  

 \ Horizontal distance covered tvx ³=  

 = 
g

DH
gD

)(2
2

-
³  

 = )(2 DHD -  

5. Sol. (a) 

 )2040(1012
2

1

2

1 6 -³³³=D=
D -qa
T

T
; 

day/864001012 5 secT ³³=D - = 10.3 sec/day. 

6.  Sol. (a) 

 We label the two points 1 and 2, and we use 

 equation )(log10
0

dB
I

I
=b twice  

 The difference in sound intensity level β2 - β1 is 

 given by  

 ö
ö

÷

õ

æ
æ

ç

å
-=-

0

1

0

2
12 loglog)10(

I

I

I

I
dBbb  

 )]log(log)log)[(log10( 0102 IIIIdB ---=  

 
1

2log)10(
I

I
dB=  

 Now, 
2

1

r
I ´  

 Ḉ 
4

1
2

2

1

1

2 =ö
ö
÷

õ
æ
æ
ç

å
=

r

r

I

I
 as r2 = 2r1 

 Ḉ dBdB 0.6
4

1
log)10(12 -=ö

÷

õ
æ
ç

å
=-bb   

7. Sol. (b) 

 At point A, source is moving away from observer so 

apparent frequency nn <1  (actual frequency) at 

point B source is coming towards observer so 

apparent frequency nn >2  and point C source is 

moving perpendicular to observer so nn =3  

 Hence 132 nnn >>   

8. Sol. (b) 

 

 Velocity 
m

T
v= ; where =T weight of part of rope 

hanging below the point under consideration 

xg
L

M
ö
÷

õ
æ
ç

å
=  

  Ý xg

L

M

xg
L

M

v =

ö
÷

õ
æ
ç

å

ö
÷

õ
æ
ç

å

= .  

L, M 
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9. Sol. (d) 

 Particle velocity ³-= vvp )( Slope of the graph at 

that point 

 At point 1 : Slope of the curve is positive, hence 

particle velocity is negative or downward (®) 

 At point 2 : Slope negative, hence particle velocity is 

positive or upwards (¬) 

 At point 3 : Again slope of the curve is positive, 

hence particle velocity is negative or downward (®) 

10. Sol. (b) 

 Let θ be the temperature when thermal equilibrium 

has reached. 

 Heat gained by ice to be converted to water at θ° C 

   = mL + m × s × (θ – 0) 

   = 10 × 80 + 10 × 1 × θ 

 Heat lost by tumble and its contents 

   = 55 × (40 – θ) 

 Using principle of calorimetry that 

 heat gained = heat lost 

 10 × 80 + 10 × 1 × θ = 55 × (40 – θ) 

   65θ = 2200 – 800 = 1400 

   º=
65

1400
ʃ 21.5° C ≈ 22°C 

11. Sol. (a) 

 Pressure exerted by gas molecules is 

  
2vp

3

1
p=    …(i) 

 or 
2vm

2

1
n

3

2
p Ö=   (ḉ ρ = mn) 

 Now, 
2vm

2

1
 = average kinetic energy of a gas 

molecule )KE(  Therefore, KE n
3

2
p=  

 If N is total number of gas molecules in volume V, 

then 
V

N
n=  

 Ḉ ö
÷

õ
æ
ç

å
Ö= 2vm

2

1

V

N

3

2
p  

 or )KEN(
3

2
pV=  

 Also, from Eq. (i) 
2vp

2

1

3

2
p Ö=  

 Now, 
2vp

2

1
 = average kinetic energy of the gas 

per unit volume. 

 Therefore, E
3

2
p=  

12. Sol. (d) 

 Amount of heat energy (E) radiated per second by 

unit area of a body is directly proportional to the 

fourth power of absolute temperature (T) of the 

body 

 i.e.,  E  θT4 

 or E = σT4 

 If T is doubled E becomes (2)4 time (i.e., 16 times) 

13. Sol. (b) 

 The p-V diagram for isobaric, isothermal and 

adiabatic processes of an ideal gas is shown in 

graph below 

  

 In thermodynamics for some change in volume, the 

work done is maximum for the curve having 

maximum area enclosed with the volume axis. 

 Area enclosed by the curve 

     θ(Slope of curve) 

 As shown, 

 (slope)isobaric < (slope)isothermal < (slope)adiabatic 

 ᵼ (Area)isobaric > (Area)isothermal > (Area)adiabatic 

 Hence, work done is maximum in isobaric process. 

 NOTE (Slope)adiabatic = ö
÷

õ
æ
ç

å
-

V

p
 ɾ  and 

  (Slope)isothermal = 
V

p
-  

 Ḉ (Slope)adiabatic = γ × (Slope)isothermal 

14. Sol. (a) 

 Linear expansion coefficient 

 
etemperatur in riselength original

length in change

³
=  

 or   
lt

ɝÌ
ɻ=  

 or   ∆l = l α t 

 For brass rod, ∆l1 = l1 α 1t 
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 For steel rod, ∆l2 = l2 α 2t 

 Since, l2 – l1 = constant (given) 

 So, ∆l2 – ∆l1 = 0 

 or ∆l2 = ∆l1 

 Ḉ l2 α 2t = l1 α 1t 

 As t ≠ 0, hence l2 α2 = l1 α1 

15. Sol. (c) 

 The efficiency of Carnot engine is defined as the 

ratio of work done to the heat supplied i.e., 

   
supplied Heat

doneWork 
ʂ=  

   

1

21

1 Q

QQ

Q

W -
==  

   

1

2

1

2

T

T
1

Q

Q
1 -=-=  

 Here, T1 is the temperature of source and T2 is the 

temperature of sink. 

 As given, h = 40% = 
100

40
 = 0.4 

 and  T2 = 300 K 

 So,  0.4 = 1 – 

1T

300
 

 ᵼ  
0.41

300
T1

-
=  

                       K 500
0.6

300
==  

 Let temperature of the source be increased by x K, 

then efficiency becomes 

    h'= 40% + 50% of h 

  0.4
100

50

100

40
³+=  

  = 0.4 + 0.5 × 0.4 

  = 0.6 

 Hence, 0.6 = 1 0.4
x500

300
=

+
-  

 ᵼ   0.4
x500

300
=

+
 

 ᵼ  500 + x = 750
0.4

300
=  

 Ḉ x = 750 – 500 = 250 K 

 NOTE All reversible heat engine working 

between same temperature are equally efficient 

and no heat engine can be more efficient than 

Carnot engine (as it is ideal) 

16. Sol. (d) 

 According to first law of thermodynamics 

   ∆U = Q – W 

  = 2 × 4.2 × 1000 – 500 

  = 8400 – 500 

  = 7900 J 

17. Sol. (b) 

 According to new concept gravitational force 

between two objects. 

   
R

k
F=  

 In equilibrium, the gravitational force provides the 

required centripetal force to the particle. 

 Ḉ  
R

k

R

mv2

=  

 Hence, v  θR0 

18. Sol. (b) 

 Given, I = 1.2 kg-m2, Kr = 1500 J 

  α = 25 rad/s2, ω0 = 0, t = 0? 

 Kinetic energy of rotation is given by 

   
2

rot Iʖ
2

1
K =  

 Ḉ  
I

2K
ʖ r=  

  
1.2

150002³
=  = 50 rad/s 

 Now, from equation of rotational motion 

   ω = ω0 + αt 

   
ɻ

ʖʖ
t 0-
=  

  2s
25

050
=

-
=  

19. Sol. (a) 

 The equation of the line is 

    Y = X + 4 

 or  X – Y + 4 = 0 

 Length of perpendicular from origin on this line is 

    
2

4

11

400
R

22
=

+

+-
=  

 Ḉ Angular momentum 

  L = MvR 

  =³³=
2

4
235  60 unit 
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 Alternative 

 Y = X + 4 line is shown in the figure 

 when X = 0, Y = 4, 

 so  OS = 4 

 To find slope of this line comparing this with 

equation of line 

   y = mx + c 

 Ḉ  m = tan θ = 1 

 ᵼ  θ = 45° 

 length of perpendicular = OP 

 In ∆PSO, =
OS

OP
sin 45° 

 Ḉ   OP = OS sin 45° 

  
2

4

2

1
4 =³=  

 Ḉ Angular momentum of particle going along this 

line 

  = MvR 

  = 5 × 
2

4
23 ³  = 60 unit 

20. Sol. (b) 

 Power of a body is defined as the rate at which the 

body can do the work, i.e., 

   Power = 
t

W

time

work
=  

 Here, P = 2 kW = 2000 W 

   W = Mgh = M × 10 × 10 

  = 100 M 

  t = 60 s 

 Ḉ  
60

100M
2000=  

 Ḉ  M = 1200 kg 

 ᵼ  V = 1200 L 

21. Sol. (a) 

  

 Let v be velocity of combined mass after collision. 

 Applying law of conservation of linear momentum 

  Initial momentum = final momentum 

   m × 3 + 2m × 0 = (m + 2m)v 

 or 3m = 3mv 

 or v = 1 km/h 

22. Sol. (a) 

 Kinetic energy 

  )(p
2m

1
K 2=  or 2mKp=  

 If kinetic energy of a body is increased by 300%, let 

its momentum becomes p'. 

 New kinetic energy 

  4KK
100

300
KK' =+=  

 Therefore, momentum is given by 

  4K2mp' ³=  

  2p2mK2 ==  

 Hence, % change (increase) in momentum 

  100%
p

pp'
100

p

ɝÐ
³

-
=³  

  100%1
p

p'
³öö
÷

õ
ææ
ç

å
-=  

  100%100%1
p

2p
=³öö

÷

õ
ææ
ç

å
-=  

23. Sol. (a) 

 If two bodies collide head on with coefficient of 

restitution 

   
21

12

uu

vv
e

-

-
= e  ….. (i) 

 From the law of conservation of linear momentum 

 Ý 2
21

2
1

21

21
1 u 

mm

e)m(1
u 

mm

emm
v ù

ú

ø
é
ê

è

+

+
+ù

ú

ø
é
ê

è

+

-
=  

 Substituting u1 = 2 ms–1, u2 = 0, m1 = m and m2 = 

2m, e = 0.5 

 we get  2 
m2m

mm
v1 ³ù

ú

ø
é
ê

è

+

-
=  

 Ý   v1 = 0 

 Similarly, 

 2
21

1 2
1

21

1
2 u 

mm

emm
u 

mm

e)m (1
v ù

ú

ø
é
ê

è

+

-
+ù

ú

ø
é
ê

è

+

+
=  

 2  
3m

m1.5
      ³ù

ú

ø
é
ê

è ³
=  

  = 1 ms–1.  
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24. Sol. (b) 

 When a plane is inclined to the horizontal at an 

angle θ, which is greater than the angle of repose, 

the body placed on the inclined plane slides down 

with an acceleration a. 

  

 As is clear from figure 

  R = mg cos θ   …(i) 

 Net force on the body down the inclined plane 

  f = mg sin θ – F  …(ii) 

 i.e., f = ma = mg sin θ – μR ö
÷

õ
æ
ç

å
=

R

F
ʈ7  

 Ḉ ma = mg sin θ – μ mg cos θ 

  = mg (sin θ – μ cos θ) 

 Hence,    a = g (sin θ – μ cos θ) 

 Ḉ Time taken by body to slide down the plane 

  
ʃɊ cos ʈʃ g(sin

2s

a

2s
t 1

-
==  

 When friction is absent, then time taken to slide 

down the plane 

   
ʃ sin g

2s
t 2 =  

 ḉ  t1 = 2t2 

 Ḉ  
2

2

2

1 4tt =  

 or 
ʃ sin g

42s

ʃɊ cos ʈʃ g(sin

2s ³
=

-
 

 or sin θ = 4 sin θ – 4 μ cos θ 

 or  
4

3
ʈ= tan θ 

  0.75
4

3
tan45

4

3 o ===  

25. Sol. (d) 

 Velocity, 
dt

ds
v=  

 Here,  s = t3 – 6t2 + 3t + 4 

 Ḉ  
dt

ds
v=  = 3t2 – 12t + 3 

 Acceleration a is given by 

    
dt

dv
a=  

 Ḉ   ==
dt

dv
a  6t – 12 

 For a = 0, we have 0 = 6t – 12 

 or    t = 2 s 

 Hence, at t = 2s the velocity will be 

  v = 3 × 22 – 12 × 2 + 9 = –9 ms–1 

26. Sol. (b) 

 Centripetal acceleration of rotating body is given by 

   
r

v
a

2

c =  

  
2

22

rʖ
r

ʖr
==   (as v = rω) 

 ω is angular frequency, but ω = 2πv, where v is 

frequency of rotation. 

 Ḉ  ac = r(2πv)2 = r4π2v2 

 Here, r = 30 cm = 30 × 10–2 m = 0.30 m 

   v = 120 rev/m = 
60

120
 rev/s = 2 rev/s 

 Ḉ ac = (0.30 × 4 × 3.14 × 3.14 × 2 × 2) 

        = 47.4 ms–2 

27. Sol. (d) 

 If |,BA||BA|
CCCC
-=+  then 

22 |BA||BA|
CCCC
-=+  

 or )BA()BA()BA()BA(
CCCCCCCC
-Ö-=+Ö+  

 or BBBA2AABBBA2AA
CCCCCCCCCCCC
Ö+Ö-Ö=Ö+Ö+Ö  

 or 0BA4 =Ö
CC

 

 or 4AB cos θ = 0 

 or cos θ = 0 

 or  θ = 90° 

28. Sol. (b) 

 Angular momentum 

   L = r × p = r × mv 

 Ḉ Dimensional formula for angular momentum 

   = [L] [M] [LT–1] 

   = [ML2T–1] 

29. Sol. (c) 

 Let vr = velocity of river 

 vbr = velocity of boat in still water and 

  w = width of river 

 Time taken to cross the river = 15 min 

    h
4

1
h

60

15
==  



 

 New Campus : 4th Floor, EXCELUS, Near Bright Day School, Vasna-Bhayali Road, Centre-1 : Vasna  [211/A Taksh Complex], Centre-2 : Karelibaug [201, NBCC Plaza]6 

  

 Shortest path is taken when vb is along AB. In this 

case 

   
2

b

2

r

2

vb vvv +=  

 Now, 
2

r

2

brb vv

w

v

w
t

-
==  

 Ḉ  
2

r

2 v5

1

4

1

-
=  

 ᵼ 52 – 
2

rv  = 16 

 ᵼ  
2

rv  = 25 – 16 = 9 

 Ḉ  vr = 9  = 3km/h 

 If vr > vbr, the boatman can never reach at point B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30. Sol. (b) 

 When string makes an angle θ with the vertical in a 

vertical circle, then 

    
l

2mv
ʃ cos mgT =-  

  

 or   
l

2mv
ʃ cos mgT ==  

 Tension is maximum when cos θ = +1 

 i.e.,  θ = 0. 

 Thus, θ is zero at lowest point B. At this point 

tension is maximum. So, string will break at point B. 

 The critical speed of a body an circular path 

,Rgv c = R = radius of path. If at the highest point 

the speed is less than this, string would become 

slack and the body would leave the circular path. 
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Chemistry :  

31. Sol. (a) 

 (1) Mass of water = 18 x 1 = 18 g 

   Molecules of water = mole x NA = 
A

N
18

18

 

  (2) Moles of water = 
4

10
4.22

00224.0 -
=

 

   Molecules of water = mole x NA = 10-4 NA 

 (3) Molecules of water = mole x NA = A
N

18

18.0

 

        = 10—2 NA 

 (4) Molecules of water = mole x NA = 10-3NA 

32. Sol. (c) 

 Molarity of H2SO4 solution. 

  18.41.84
10098

100098
=³

³

³
=  

 Suppose V ml of this H2SO4 is used to prepare 1 lit. 

of 0.1 M H2SO4 

 Ḉ V × 18.02 = 1000 × 0.1 

 Or 
18.02

0.11000
V

³
=  = 5.55 ml.

 

33. Sol. (d) 

 AN
hc

E ³=
ɚ

 

  
ɚ

231027
106.02103106.62 ³³³³³

=

-

 

  
ɚ

8
101.19³

=  

 Hence, none of the given option is correct. 

34. Sol. (d) 

Elements B Ga Al In Tl 

Atomic radii (pm) 85 135 143 167 170 

 

35. Sol. (a) 

 Z = 114 [Rn]86 7s2 5f14 6d10 7p2 14th gp.  

 (carbon family) 

36. Sol. (d)
 

 Element (X) electronic configuration 1s22s22p3 

 So, valency of X will be 3. 

 Valency of Mg is 2. 

 Formula of compound formed by Mg and X will be 

Mg3X2.  

37. Sol. (c) 

 NO : (s1s)2, (s*1s)2, (s2s)2,(s*2s)2,( s2pz)2,(p2px)2  

 = (p2py)2,(p*2px)1=(p*2py)0 

 BO = 5.2
2

510
=

-

 

 CN-: 

 (s1s)2,(s*1s)2,(s2s)2,(s*2s)2,(p2px)2=(p2py)2,(s2pz)2 

 3
2

4-10
  BO ==

 

 CN :(s1s)2, 

 (s*1s)2,(s2s)2,(s*2s)2,(p2px)2=(p2py)2,(s2pz)1 

 5.2
2

4-9
  BO ==

 

 CN+ : (s1s)2, (s*1s)2, (s2s)2,(s*2s)2, (p2px)2=(p2py)2 

 2
2

4-8
  BO ==

 

 Hence, option (c) should be the right answer. 

38. Sol. (a)  

Á Van der Waal constant ‘a’, signifies intermolecular 

forces of attraction. 

Á Higher is the value of ’a’, easier will be the 

liquefaction of gas. 

39. Sol. (d) 

 )s(SrCO3 )g(CO)s(SrO 2+  

  
2COp PK =  

 Maximum pressure of CO2 = 1.6 atm 

 P1V1 = P2V2 

 0.4 ³ 20 = 1.6 V2  

 V2 = 5L 

40. Sol. (a) 

 Applying Boyle’s law P1V1 = P2V2 for both gases 

 
3

200
P3P400

1000

500
=Ý³=³  

 
3

400
P'3P'

1000

666.6
600 =Ý³=³  

 ᵼ PT = P + P'  

  = tor 200
3

600

3

400

3

200
==+

 

41. Sol. (b) 

 The reaction for ΔfHo(XY) 

 )()(
2

1
)(X

2

1
22

gXYgYg ½­½+
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 Bond energies of X2, Y2 and XY are X, X
X

,
2

 

respectively 

 \ ΔH= 200
42

-=-ö
÷

õ
æ
ç

å
+ X

XX

 

 On solving, we get  

 Ý 200
42
-=+-

XX

 

 Ý X = 800 kJ/mole 

42. Sol. (b) 

 Non-expansion work done by the system. 

43. Sol. (c) 

 O2HCO2OCH 22
2x

2
x

4 +­+  

 O4H3CO5OHC 22
x)5(5
2

x)(5
83 +­+

--

 

 2x + 5(5 – x) = 16 

 ᵼ x = 3L 

 Ḉ Heat released 

  3172220
22.4

2
890

22.4

3
=³+³=

 

44. Sol. (a) 

 Solubility of BaSO4, 

 )L (mol
233

1042.2 1-
3-

³
=s )L (mol1004.1

-15-
³=

 

 )(4 sBaSO ᵶ )()(
2

4

2
aqSOaqBa

ss

-+
+

 

 
22

4

2
]][[ sSOBaKsp ==
-+

 

 
   = (1.04 x 10—5)2 

    = 1.08 x 10-10 mol2 L-2 

45. Sol. (d) 

 
n

pc RTKK D-= )(  = 825 1056.3)29808314.0(108.5 ³=³³³  

46.  Sol. (a) 

 )()( 22 gBgA + ᵶ xkJ);(2 -=DHgX
 

 On increasing pressure equilibrium shifts in a 

direction where pressure decreases i.e. forward 

direction.  

On decreasing temperature, equilibrium shifts in 

exothermic direction i.e., forward direction. 

So, high pressure and low temperature favours 

maximum formation of product. 

47. Sol. (c) 

  

 n-factor of 54 Ý
-

MnO
 

 n-factor of 2
2

42 Ý
-

OC
 

 Ratio of n-factor of 
-

4MnO  and 
-2

42OC  is 5 : 2  

 So, molar ratio in balanced reaction is 2 : 5 

 \ The balanced equation is  

 

OHCOMnHOCMnO 22

22

424 81021652 ++­++
++--

 

48. Sol. (b) 

 
2 acid

2
2 base1 acid

2
1 base

(g)H(aq)OHO(l)H(aq)H +­+
--

 

 In this reaction H– acts as bronsted base as it 

accepts one proton (H+) from H2O and for H2. 

49. Sol. (b) 

 In the structure of ice each molecule of H2O is 

surrounded by three H2O molecules in hexagonal 

honey comb manner. On the other in water, each 

molecule is surrounded by four neighbouring 

molecules randomly which results an open cage 

like structure. As a result there are a number of 

‘hole’ or open species. In such a structure lesser 

number of molecules are packed per ml. When ice 

melts a large no. of hydrogen bonds are broken. 

The molecules therefore move into the holes or 

open spaces and come closer to each other than 

they were in solid state. This result sharp increase 

in the density. Therefore ice has lower density 

than water. 

50. Sol. (a)
 

 For 2nd group hydrides, on moving down the group 

metallic character of metals increases so ionic 

character of metal hydride increases.  

 Hence the option (a) should be correct option. 

51. Sol. (b) 

 ‘B’ has no vacant d-orbitals in its valence shell, so 

it can’t extend its covalency beyond 4, i.e. ‘B’ 

cannot form the ion like MF6
3(-) i.e. BF6

3(-)  

 Hence, the correct option is (b). 
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52. Sol. (a) 

53. Sol. (b)  

54. Sol. (a)  

55. Sol. (d)
 

  

 Hence the correct option is (d). 

56. Sol. (a)
 

 Correct order of acidic strength  

 Ý CH ¹ CH > CH3 – C = CH > CH2 =  

        CH2 > CH3 – CH3 

 acc. To EN and Inductive effect. 

57. Sol. (c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

58. Sol. (d) 

 Acid rain is the rain water containing sulphuric acid 

and nitric acid which are formed from the oxides of 

sulphur and nitrogen present in the air as 

pollutants and rain water a pH of 4-5. 

59. Sol. (a) 

 Neutral structure is most stable than charged. 

60. Sol. (a) 

 Given species: O2, 
1

2O- , 1

2O+ , -2

2O  

 Total number of electrons 

  O2    → 16e– 

  1

2O-  → 17e– 

  1

2O+  → 15e– 

  -2

2O  → 18e– 

      1

2O+  O2 
1

2O-  -2

2O  

 Bond order 2.5 2 1.5 1 

 * Stability order [ 1

2O+  > O2 > 1

2O-  > -2

2O ] 
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Maths :  

61. Sol. (b) 

62. Sol. (d) 

63. Sol. (d) 

64. Sol. (c) 

 n(C) = 20, n(B) = 50, n(C Æ B) = 10 

 Now n(C Ç B) = n(C) + n(B) – n(C Æ B) 

                  = 20 + 50 – 10 = 60. 

65. Sol. (d) 

 n(M) = 23, n(P) = 24, n(C)= 19 

 n(M Æ P) = 12, n(M Æ C)= 9, n(P Æ C)= 7 

 n(M Æ P Æ C) = 4 

 We have to find n(M Æ P¡ Æ C¡), n(P  Æ M ¡ Æ C¡ ), 

 n ( C Æ M ¡ Æ P ¡)  

 Now n (M Æ P¡ Æ C¡) = n[M Æ (P Ç C)¡] 

 = n(M)– n(M Æ (P Ç C))  

 = )]()[()( CMPMnMn ÆÇÆ-  

 = n(M) – n(M Æ P)– n(M Æ C) + n(M Æ P Æ C)  

 = 23 –12 – 9 + 4 = 27 –21 = 6 

 n(P Æ M¡ Æ C¡) = n[P Æ (M Ç C)¡]  

 = n(P)– n[P Æ (M Ç C)] = )]()[()( CPMPnPn ÆÇÆ-   

 = n(P) – n(P Æ M) – n(P Æ C) + n(P Æ M Æ C) 

 = 24 – 12 – 7 + 4 = 9 

 )()()()()( MPCnMCnPCnCnPMCn ÆÆ+Æ-Æ-=¡Æ¡Æ  

              = 19 – 7 – 9 + 4 = 23 – 16 = 7. 

66. Sol.  (b) 

 }8 3,  2,,1{=ÇBA ; }3{=ÆBA  

 )}3,8(),3,3(),3,2(),3,1{()()( =Æ³Ç BABA . 

67. Sol.  (a) 

 As given  daaaaaa nn =-==-=- -12312 .......  

 Where d  is the common difference of the given 

A.P. 

 Also dnaan )1(1 -+= .   

 Then by rationalising each term, 

 
12312

1
....

11

-+
++

+
+

+ nn aaaaaa
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=
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 { }12312 ......
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--++-+-= nn aaaaaa
d
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68. Sol. (a) 

 111 ,, --- === rqp ARcARbARa  

 \

q

r

p
r

p

q
p

q

rqrp
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b
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õ
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  10)()()( === -+-+- RR qrprpqpqr . 

69. Sol. (c) 

 Putting 
ba

ab
H

+
=

2
,  we have 

bHaH -
+

-

11
 

 
222

1

2

1
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ba
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ba

b
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+
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70. Sol. (c) 

 Given equation is  0)()()( 2 =-+-+- prxrqxqp  

       
)(2

))((4)()( 2

qp

qpprrqqr
x

-

----°-
=  

 Ý 1,
)(2

)2()(

qp

pr
x

qp

prqqr
x

-

-
=Ý

-

-+°-
=  

71. Sol. (c) 

 For the equation to be real roots, 042 =- acb  

 Ý )1122(4)13( 22 -+=- kkk  

 Ý 4488619 22 -+=-+ kkkk  

 Ý 045142 =+- kk  Ý )9)(5( -- kk  = 0 

 5=k or 9=k . 

72. Sol. (a) 

 Given equation is 032 22 =-++- aaaxx  

 If roots are real, then 0²D  

 Ý 030)3(44 22 ²+-Ý²-+- aaaa  

 Ý 303 ¢Ý¢- aa  

 As roots are less than 3, hence 0)3( >f  

 0650369 22 >+-Ý>-++- aaaaa  

 Ý>--Ý 0)3)(2( aa  either 2<a  or 3>a  

 Hence 2<a  satisfy all. 

73. Sol. (a) 

 The selection can be made in 9
22

3
5 CC ³ . 

 {Since 3 vacancies filled from 5 candidates in 3
5 C  

ways and now remaining candidates are 22 and 

remaining seats are 9}. 
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74. Sol. (c) 

 The required number of ways = 3
3

3
5

3
8 CCC -- . 

 {Since total points are 8, but 5 are collinear and 

other three are also collinear}. 

75. Sol. (a) 

 In the expansion of 

9
2

3

1

2

3
ö
ö

÷

õ

æ
æ

ç

å
+

x

x
, the general term 

is 
rr

rr
x

x
CT ö

÷

õ
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å
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ö
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æ
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2
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9
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9
1

r

rr

r xC 318
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õ
æ
ç

å
=  

 For the term independent of x, 18 – 3r = 0 Ý r = 6 

 This gives the independent term 
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76. Sol. (c) 

 Middle term = n
n

n
nn xCTT 2

1

2

22 == ++ = nx
n

n
.

)!(

!2
2

. 

77. Sol. (a) 

 Putting 2=n  in 1232 +- nn  then, 

7814811223 22 =+-=+³-³ , which is divisible by 

2. 

78. Sol. (a) 

 1212 --+ nn yx  is always contain equal odd power. So 

it is always divisible by yx+ . 

79. Sol. (d) 

 Check through option, condition nnn >2)!(  is true 

when 3²n . 

80. Sol. (a) 

 ¯=-Ý̄==- 3030sin
2

1
)sin( baba  …..(i) 

 and ¯=+Ý=+ 60
2

1
)cos( baba   …..(ii)  

 Solving (i) and (ii), we get ¯=45a and ¯=15b . 

81. Sol. (d) 

 We have xxxx 22 cossin1sinsin =Ý=+  

 \ xxxxxx 234468 sinsin2sincoscos2cos ++=++  

 1)sin(sin 22 =+= xx . 

82. Sol. (a) 

 We know that one of the factor of the given 

expression is 090cos =̄ . 

 Therefore 0179cos...3cos.2cos.1cos =̄¯¯¯ . 

83. Sol. (a) 

 .tan)90cot(,cot)90tan( qqqq =-̄=-̄   

 Therefore 
¯

¯
+
¯

¯

70cot

20tan

36tan

54cot
 

)2090(cot

20tan

)5490tan(

54cot

¯-̄

¯
+
¯-̄

¯
=  

 211
20tan

20tan

54cot

54cot
=+=

¯

¯
+
¯

¯
. 

84. Sol. (d) 

 
BA

BA

BA
BA

tantan

tantan1

)(tan

1
)(cot

-

+
=

-
=-  

 
yxBA

BA

BA

11

tantan

tantan

tantan

1
+=

-
+

-
= . 

85. Sol. (c) 

 Here D(1, 1) therefore equation of line AD is given 

by  032 =-+yx . Thus the line perpendicular to 

AD is 02 =+- kyx and it passes through B, so 

0=k . Hence required equation is 02 =- yx . 

86. Sol. (b) 

 The point of intersection of the lines is (1, 1). The 

equation of line parallel to 0232 =+- xy  is 

032 =+- kxy . It also passes through (1, 1), 

therefore 1=k . Hence the required equation is 

0132 =+- xy  or 123 =- yx . 

87. Sol. (c) 

 The required diagonal passes through the mid-

point of AB and is perpendicular to AB. So its 

equation is )2(32 --=- xy  or 083 =-+yx . 

88. Sol. (b) 

 043 =++- xy and perpendicular is 
3

1

2

3 -
=

-

-

x

y
 or 

0113 =-+xy . Therefore foot is 
10

37
,

10

1
=

-
= yx . 

89. Sol. (c) Vertex )0,2(= Ý focus is )0,4()0,22( =+ . 

90. Sol. (a) 

 Vertices )0,()0,5( a°¹°  Ý 5=a  

 Foci )0,()0,4( ae°¹°  Ý 
5

4
=e ,  \ 3

5

3
)5( =ö
÷

õ
æ
ç

å
=b  

 Hence equation is 1
925

22

=+
yx

 i.e., 225259 22 =+ yx . 

 

 

 


