
SOLUTIONS TO EXERCISE - I 

Sol.1 : F.B.D. of block is as shown  
MaNMg +=

MaMgMg +=
4

4
3ga =

∴ (c)

 

a 

Mg 

N Ma 

Sol.:2 (a)

Sol.3: F + mg  =  ma 
F = m(a – g) = 2 (19.6 – 9.8) = 19.6 N
∴ (a)

 
m 

F mg 

a=19.6 m/s2 

Sol.4: f  =  µ (m1 + m2 + m3) g   =  0.4 (3 + 2 + 1) × 10   =  24 N
To move the blocks   F ≥ f,    3t ≥ 24,    t ≥ 8s
∴          (b)

Sol.5:
M

Mga
2

sin θ=   and MaT =

∴ (c)

Sol.6: (a)

Maximum friction force between block A and 
boy = N50N40010805.0 >=××

So, 
2m/s

4
1

200
50 ==Aa

2m/s
2
1

100
50 ==Ba

So relative a = 0.75 m/s2 
Relative velocity 

v = 0 + 0.75× 4 = 3 m/s
Friction between boy and block A 

=×=
4
1120f

 30 N

 

B 

A 

50N 

aA 

aB 
50N 

∴ (a) 
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Sol.7: The inclined  plane  exerts  a  force  of  mg cos  θ perpendicular  to  inclination  and  mg sin  θ along 
inclination. 

∴ (a)

Sol.8: For equilibrium of 2 M block 

MgT 2cos2 =θ , T = Mg,   
2

1cos =θ , θ = 45°

∴ (c)

Sol.9: Thrust on the block
dt
dmvF =  = 5 N

Acceleration of the block 2

2
5 −== ms

M
F

∴ (b)

Sol.10:ΣFy = 0, R = ma
Mg = µR  = µma

µ 5.0==
a
g

∴ (c)

 

m ma 

mg 

R 

f=µ R 

Sol.11:T – mg = ma
T = mg + ma

)( agmKx +=

K
agmx )( +=

∴ (c)

 

a 
m 

T 

mg 

Sol.12: =−=−= )210(5.0)( agmN A 4 N

∴ (b)

Sol.13: mamgmg =η− , )1( η−= ga
∴ (a)

Sol.14:Let  retardation  of  body  is  a and  air 
resistance is f 

v = u + at 
0 = 40 – 3a 

3
40=a m/s2 

 
 

mg 

a 

f 

u=40m/s 

Head Office: Andheri  : 26245223/09 : Dadar / Borivali / Thane / Chembur/  Nerul / Powai /Borivali / Mulund 79

IIT PACE- i an’s Edu.Pvt.L td. Laws of motion & Friction Rg-LM&F-XI-12



fmgma +=

=f  ma – mg = 




 − 10

3
405.1  = 5 N 

∴ (d)

Sol.15: (b) NFf µ==
2

Also, FmgN
2
3−=

⇒ 





−µ= Fmgf

2
3

 

N 

f mg 

F
2
3  

2
F  

Sol.16:(a) mgNf =µ=
Also, maN =
⇒ mgma =µ

⇒ µ
= ga

 

mg 

ma 
N 

f 

Sol.17: kgmkgmkgm 6,4,2 321 === ,

321

321 53sin)(
mmm

gmmmFa
++

°++−=

12
5/41012120 ××−=a ,   2ms2

12
24 −==

amgmT 111 53sin =°− ,

NT 20
5
42041 =×+=

ammgmmT )(53sin)( 21212 +=°+− , 

NT 60
5
460122 =×+= , 3

1

2

1 =
T
T

∴ (c)

Sol.18: Nf 81024.0 =××=
5.168 ×=−F

NF 17=
∴ (a) 

 

6 kg F 
f 

a = 1.5 ms–2 
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Sol.19:TA cos θ1 = TB sin θ2

TA cos 37° = TB sin 30°

2

1

5

4 ×=× BA TT ;
8

5=
B

A

T
T

∴        (a)

 

20kg 

TB 
TA 

83° 
C 

θ 1=37° 
θ 2=30° 

Sol.20: F.B.D. of block is as shown
Maximum frictional force = µN = 0.5 × 5 = 2.5 N
As,  maximum  friction  force  >  frictional  force 
required to avoid motion
∴ fr = mg = 0.98 N
∴ (b)

 

5 N 

fr
Z 

N 

.98 

Sol.21: As weight = 0.3 × 10 = 3 N trying to slide the two block system, 
but  fmax = 0.5 × 1 × 10 + 0.5 × 1 × 10 = 10 N,  
Hence the system is in equilibrium, and friction of block B is sufficient to balance the weight hence 
tension between A and B is zero. 
∴  (d)  

Sol.22:  T sin θ = R 
T cos θ = W

Solving 
222 WRT +=

θ= tanWR
Vectorially 

0=++ WTR


∴ (c)

 

θ  
T  

T sinθ  

θ  

W 

R 

T cosθ  

Sol.23: Acceleration  
M
Fa =

Drawing F.B.D. 

ax
L
MTF )(=−    ⇒    





 −=

L
xFT 1

∴ (c) 

 
F 

a  x 
T 

Sol.24:During downward motion: θµ−θ= cossin mgmgF

During upward motion: θµ+θ= cossin2 mgmgF

Solving above two equations: we get θ=µ tan
3
1

  

∴ (a)

Sol.25:Frictional force = µR = µ(mg + Q cos θ) and horizontal push = P + Q sin θ

For equilibrium, we have θ+=θ+µ sin)cos( QPQmg
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∴ θ+
θ+=µ

cos
sin

Qmg
QP

∴ (a)

Sol.26: mamgT =−2 …(i)
maTmg 2=− …(ii)

(i) and (ii)  ⇒   
5
ga =

∴
5

2gaB =

∴ (d)

 

A 
2T 

B 

aA=a 
mg 

2T 
2T 

T 
mg 

T 
aB=2a 

Sol 27.: Initially, the weight of load L is the force on the system of mass 8 kg.

Acceleration = 
8
20

8
102 =×  units

Toward the end, force = (2 + 1) × 10 N = 30 N

So, acceleration now is 
8
30  units.

∴ (b)

Sol.28:m2g – 2T = m2a
or 2T = m2(g – a) ..... (i)
Again, T = m1(2a)
or 2T = 4m1a ..... (ii)
Equating (i) and (ii), m2g – m2a = 4m1a
or (4m1 + m2)a = m2g

 21

2
4 mm

gma
+

=
.

∴ (a)

 

m2 

m1 

a 

m2g 

T T 

2a 

T 

Sol.29: S = 2

2
1 gtµ  or t µ  µ

1
.

∴ (b)

Sol.30:On cutting of string QR, the resultant force m1 remains zero because its weight m1g is balance by the 
tension in the spring but on block m2 a resultant upward force (m1 – m2)g is developed. Thus block 
m1 will  have  no  resultant  acceleration  whereas  m2 does  have  an  upward  acceleration  given  by 

2

21 )(
m

gmm −
.

∴ (a)
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Sol.31: )( agmR −=  for downward motion of lift
If ga = , then 0=R   ∴ F  = Rµ = 0
∴ (d)

Sol.32: Rf µ=  = ( )°+µ 60sinFW
)60sin(60cos °+µ=° FWF

Substituting  
32

1=µ  and  310=W , 

we get F = 20 N
∴ (a)

 

Fcos60° 

F 

60° 

Fsin60° 

R 

W=10 3  

f 

Sol.33:Its velocity becomes 
2
0v

 under a retardation of µg in time t0.

∴ 00
0

2
tgv

v
µ−=   or

2
0

0
v

tg =µ or
0

0

2 tg
v

=µ

∴ (a)

Sol.34:At equilibrium, let tension in each spring be T. Then 
MgT =°60cos2

MgT =
When right spring breaks, the net force on the block is T. 

∴ 10==
M
Ta m/s2   

∴ (a)

Sol.35: (c) 

Sol.36: For a = 0, tension is constant throughout
NgF 451095.0)324( =××=×++×µ=

∴ (c)

Sol.37:Resultant force on block along the incline plane is = 
θ−θ sincos mgF

∴ (b)

 

F 

θ  

B 
θ  

Fsinθ  Fcosθ  

mgcosθ  mgsinθ  

Sol.38: 




=µ

m
mgmmg
4

  ⇒ µ 
4
1=

∴ (c)

Sol.39: ga µ=max

∴ (a)
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Sol.40:For constant velocity mgF = , so acceleration of man 
22
g

m
Fa ==

∴ (d)

Sol.41:Let tension be T then. .maT =  For block M, 
M

maFAMATF −=⇒=−

∴ (a)

Sol.42:From constraint relation  
3
vvB =

∴ (c) 

Sol.43:
θ

=
cos1
mgT , T2 = mg cos θ 

2sec 2

2

1 =θ=
T
T

∴ (b)

Sol.44:NA = NB 
∴ (a)

Sol.45:Maximum friction force is 50 N which is greater than 40 N.  Block does not move. 
∴ (a)

Sol.46: From constraint relation, AB aa 8=

∴ (c)

Sol.47: Tgm 23 = ⇒ m3 = 1 kg
∴ (a)

Sol.48:
Here friction force will be 

f = µN = tan θ mg cos θ = mg sin θ
At  any  instant  acceleration  opposite  to  motion  is  equal  in 
magnitude to the acceleration down the incline.
 mg sin θ is acting down the plane.

 

f 
v 

mg sin θ  
v1 

v2 

So for small interval of time speed the block looses along its direction of motion exactly equals the 
speed it gain down the incline. Let 2v  be the speed of the block and 1v  is the component of velocity 
down the incline then 

12 vv +  = Constant = C

Initially 01 =v , so C = v

Finally fvvv == 12  after long time

vv =22
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12 2
vvv ==

∴ (b)

Sol 49: mgT =4

∴
4

1060 ×=T  = 150 N 

∴ (a)

 

T T 

2T 

mg 

Sol50: Acceleration of blocks = 
mM

mg
mM

MggmM
+

=
+

−+
22

)(

Considering free body diagram of block m only 
maNmg =−

)( agmN −=  = m 





+
−

mM
mgg

2

 
 

M 
M 

m 

mM
mMgN

+
=

2
2

 ∴ (b)

Sol.51: Free body diagram of the two bodies are as follows 
Let acceleration of both the blocks towards left is a.

Then 
4

20
2

2 ffa −=−=

or ff −=− 2042  or f  = 8 N 

 

F2=20N 

f 
F1=2N 

f 

Maximum friction between the two blocks can be ( ) ( ) ( ) ==µ= 1025.0max mgf 10 N
Now since maxff <
Therefore, friction force between the two blocks is 8 N.
∴ (a)

Sol.52:Force at the surface of BC 

)(2 amN = , a = acceleration of system ∴
5

2
5

2 F
m
FmN ==

To prevent slipping of block B , mgN =µ

⇒ mgF =µ
5
2

, mgF
µ

=
2
5

∴ (b)
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Sol.53: 50030cos 0 =AN

BA NN =030sin

BN
5003 =

N
3

500=BN

 NA 

NB 

500 

300 

∴ (c)

Sol.54:For pulley, MgT 22 − = 0 ⇒ MgT =

For man, 

MaT =
MaMg =

ga =

∴ (d)

 T T 

2Mg 

Sol.55:By constraint relation,
aA = aB, aA = aB = aC = a

aamT AA 3==   and

aamT BB ==

∴
3=

B

A

T
T

: 1

∴ (a)

 
A B 

C 

3kg 1kg 

10kg 

a TA TB a 

TA 
TB 

Sol.56: 21 3aa =  
…(i)

11amT =
…(ii)

222 3 amTgm =− …(iii)

mmm == 21

…(iv)
Solving above equation we get, 

10
3

1
ga =

, 102
ga =

 

∴ (c)

 
m1 

m2 

a1 T 

T T 

2T T 

a2 

Sol.57:60 – T = 10 ×5 
T = 10 N
T = 5a2
a2 = 2 ms–2  

∴ (a)

 
60 N 

a2 
T T 

a1=5 ms–2 
m2 m1 
5 kg 10 kg 
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Sol.58:mBg = 30 N

mAg sin θ = 30 × 2
1

 = 15 N
Net pulling force = 30 – 15 = 15 N

fl = µ mAg cos θ

= 0.6 × 30 × 2
3

= 9 3  = 9 × 1.732 = 15.6 N
  fl > pulling force

∴  f = pulling force = 15 N

∴ (d)

 

3kg mB 

µ  = 0.6 θ =30° 
mBg 

3kg 

mAg cosθ  

mA 

mAg sinθ  

N 

Sol.59(c)

Sol.60(b)

Sol.61:N = mg cos α
Let F force is required to keep wedge stationary. 
From FBD of wedge 
F = N sin α

F = mg cos α sin α

∴ (d)

 N 

m 
mg sinα  mg cosα  α  

 

α  

(90–α ) 
N 

Nsinα  

F 

Sol.62: 2

2
max21 ms

6
5)(,N25 −===µ=

m
fagmf l

sl  

2

21
combined ms1 −=

+
=

mm
Fa

,)( combinedmax2 aa <  ∴ there will be slipping between the blocks.
∴ N121 =µ= gmf k  

2

2
2 ms4.0

30
12 −===

m
fa

∴ (b)
Sol.63: f = µR = µmg,  where m is mass of the combination, f = 0.5 × 10 × 10 N = 50 N.

So, a force of 10 N is unable to start the motion of the system. There is no relative motion between A 
and B.
∴ (d)
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Sol.64:The masses will be lifted if the tension of the string is 
more than the gravitational pull on masses.
Here weight of 5 kg mass = 5 × 10 = 50 N and 2 kg mass 
= 2 × 10 = 20 N
From free body diagram 50 – 2T = 0 or T = 25 N
So 5 kg weight can not be lifted (..... acceleration = 0) but 
2 kg weight will be lifted.

∴ 25 – 20 = 2a or a = 
2
5

= 2.5 ms–2

 

50 N 

T T 

20 N 50 N 

∴ (a)
Sol.65: )cos(sin θµ+θ= mgF

    = )30cos5.030(sin8.910 °+°×  = 91.4 N
∴ (b) 

Sol.66: ∴ (d)

Sol.67:Total length of string is constant. 
x2 = 7x1 

12 7aa =
 ∴ (d)

Sol.68. (c)

Sol.69: (b) acc
21

=
+ mm
at

at sliding pseudo force on 1m = friction force most

∴ gkm
mm

atm
1

21

01

)(
=

+

Sol.70:(b) NfL µ= )15()5.0(= = N5.7
driving force i.e. weight of block is less than limiting friction. Hence friction force is equal to 

weight 
8.95.0 ×== mgf = 4.9 N

Sol.: At the top 

L
mvmgT

2

=+

mgT 10<
gLv 11<

gLugL 133 <<
∴ (c)
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Sol.71:Pulley is ideal 
∴ 2T = 80 ⇒ T = 40 N 

2
2040

1
−=a  = 10 m/s2 (upwards)

0
4

4040
2 =−=a

 

m1 

m1g 
=20N 

m2 

F = 80N 

a1 
T T a2 

m2g 
=40N 

T 

If acceleration of m1 and m2 w.r.t. pulley is a0 and acceleration of pulley is a then, 
a1 = a + a0  ⇒  a + a0 = 10   
a2 = a – a0  ⇒  a = a0 
∴ a0 = 5 m/s2

∴ (b)

Sol.72:If m1 remains at rest 
2T = m1g …(i)

21

322
mm

gmmT
+

= …(ii)

From (i) and (ii)

gm
mm

gmm
1

21

224 =
+

 

m1 
m2 

m3 
T T 

2T 

2T 

32

21

1 4
1

mm
mm

m
+= ,

321

114
mmm

+=

∴ (b)
Sol.73:Drawing  FBD  of block  m  from the frame 

of wedge,
let a0 is acceleration of block with respect 
of wedge,
ma0 = ma cos θ + mg sin θ
a0 = g tan θ cos θ + g sin θ
a0 = 2g sin θ
∴      (b)

 

a=g tan θ  m 

θ  mg cos θ  mg 
macosθ  + mgsinθ  

θ  

ma sin θ  
N 

a0 ma 

Sol.74(c)
Friction between rod and bead is less than maximum possible friction.
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SOLUTIONS - MORE THAN ONE CHOICE

1. mgT =θ 22 sin … (i)
mgT =θ 22 cos …(ii)

 T2 cosθ 2 

mg 

mg 

T2 sinθ 2 C 

2211 coscos θ+=θ TmgT

2211 sinsin θ=θ TT
 T1 cosθ 1 

mg 

T1 sinθ 1 B T2 sinθ 2 

T2 cosθ 2 
∴ (a) (c) and (d)

2. Resultant force may not be zero for coplanar forces. Hence (a) is not true
Since magnitudes are not equal (b) can not be true. In (c) and (d), net force is zero 
∴ (c, d)

3. Here aT 1010 2 =− … (i)
agTT 323.012 =×−− … (ii)

agT 223.01 =×−
Summing up agg 1543.010 =××−
i.e. =a 5.86 ms–2

2
2 ms86.5108.910 −×−×=T  = 41.4 N

=×+×= 8.96.086.521T 17.7 N
∴ (a) (b) and (c)

4. a1 > 0 when 50
4

>F
,  200>F

02 >a  when 100
4

>F
, 400>F

F = 300 N

=−=−=
5

504/300
5

504/
1

Fa  5 m/s2

a2 = 0
If  F = 500 N 
a1 = 15 m/s2 , a2 = 2.5 m/s2 

∴ (a) (b) (c)

 F 

F/2 F/2 

F/4 F/4 

5. (a) (b) (c)
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6 Maximum acceleration block 
2

5.0 g
m
mgA ==

So, if mM 2= ,  
24

2 g
m

mgaa BA ===  and friction force is 
2
1

mg.

∴ (a), (b) and (c)

7. Friction maximum = 24 N
So net applied force on P is less than fmax.
Hence acceleration is zero and TA = 20 N,  TB = 40 N 

Contact force ( ) ( ) ( ) 5202040 2222 =+=+= fN  N

∴ (a) (b) (c) and (d)

.
8. (a) and (b)
9 If acceleration of the system is 

maF 4=   ⇒ 
m
Fa

4
=      ∴ since acceleration of each block is 

m
F

4

∴ net force on each block is 
4
F

∴ (a) and (b)

10. mgN =θcos

maN =θsin
θ= tanga

mgMgNMgN +=θ+= cos1

∴ (b) and (c)

 

m 

N cos θ  

N  
N sin θ  

a 

mg 

 

N1 
a 

Mg 

N sin θ  

N cos θ  

11. From FBD of A with respect to B 
av = 0

θ−= sinmaNmg

⇒ θ−= sinmamgN

 

A 

mg 

ma 
N 

aH 
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Hmama =θcos   ⇒ θ= cosaaH

If block B is having friction then, for aH = 
0

( )θ−µ=µ≤θ sincos mamgNma

θ−
θ≥µ

sin
cos
ag

a

∴ (b) and (d) 

12.  amgmTF 222 =µ−− , amgmT 122 =µ−

for just equilibrium a = 0 , N42 22 =µ= gmF
If F = 6N, a = 1 m/s2  ⇒ T = 3N

(a), (c) and (d) 

13. Net upward force on three spheres applied by bottom 

= 
4

15
4
33 mgmgmg =+

For sphere A, 
4

3 mgmgN += , 
34

5mgN =

∴ (b) and (d)

 

A 

N N 

mg 

g/4 

30° 30° 

14. Due to symmetry net force on M is zero. Hence its acceleration is also zero and acceleration of B is 

22
g

m
mg = .

∴ (a) and (c)

15. As the tendency of motion is rightward, so the frictional force on B acts leftward, but on A it has any  
direction i.e. left or right. Also if F1 and F2 are less than limiting friction at A and B, then tension is 
zero.
∴ (b), (c) and (d)

16.
(a) (b) and (c) 

17. (a) 

18. (c)

19. (a) (d)
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Exercise - 3 Solutions 

Comprehension  - 1
To just start sliding 

….(i)
To move down the plane with constant speed 

….(ii)
and                        …(iii)
Solving (i) (ii) and (iii) we get 

If man pushes block continuously by force F down the plane then 

    
Minimum force required to just move block up the incline 

Force required to move block up the incline at constant speed 
 = 

Comprehension  - 2
Sol.  When M = 45 acceleration of the system 

Friction 

System will not slip for any value of M. 
Comprehension – 3
Sol. (Q. 9)  F. B. D of body 

  
Acceleration decreases continuously as a function of velocity 
 Ans. (C)

Q. 10 When body attains terminal speed 
  

Q.11 by equation (i)  Ans. (C)

Comprehension  - 4
Q.12 At a particular value of  pseudo force becomes equal to tension, at this time friction will be zero. 

And maximum value of friction depends on normal Reaction between M and trolley and not on 
there fore  Ans. (A), (B), (C), (D) all are correct. 

Q.13

Ans. (A)(B)(C) and (D) are correct. 
Q.14 If T < mg ‘m’ is accelerating downward  friction will be 

If  ‘m’ is accelerating upwards  friction will be 
When block m at rest  T = mg 
Ans. (A)(B)(C) are correct. 

Comprehension – 5 
Q. 15 Acceleration of system is    
Q.16 Tension is given by
 …..(i)

…(ii)
….(iii)



Solving (i) (ii) and (iii) we get 
 Ans (D)

Q.17 Net force  =     mass  acceleration   = 
 

Ans. (B)

Match the column
1. A - q; B - r; C - q; D - r

  ans 
 =  Ans.
  Ans.
  Ans.

2. A - r; B - q; C -q s; D - q
To solve this problem just keep in mind if both the ends of a spring are not free to move spring can 

not change its length suddenly 

3. A - q,s; B - s
Friction always try to stop slipping therefore it opposes relative motion. 

4. A - p; B - q; C - q,r;  D - r
If block is at rest friction is 
Normal reaction always  = 
When block is moving on the plane with constant velocity friction is  = 
When block is moving on the plane with constant acceleration friction is  =  

5. (A) - p,q,r,t; (B) -  p, q, t; (C) - p,q,r.s,t.; (D) -p, q, t.
Slope  of the curve    



SOLUTIONS TO EXERCISE - 4

1. For the system to remain in equilibrium, the normal force 
between the lower cylinders must be zero. 
Free body diagram of left lower cylinder  
i.e. F = N′sin30° …(i)
Free body diagram of the upper bar 
i.e. W = 2N′cos30° …(ii)
From (i) and (ii), 

N10
32
320

32
30tan

230cos2
30sin ===°=

°
°= WWWF

 

F 

N 

N′  30° 

W 
 N′  

W 

30° 30° 
N′  

2. WT =θsin2 …(i)
′=θ TT cos …(ii)

From (i) and (ii)

θ=
θ
θ=′ cot

2sin2
cos WWT  = 5N

 
θ  

θ  
θ  

θ  

 
θ  

θ  
T′  

3. When  upper spring is cut both the blocks A & B move with same acceleration. 

4. °=° 30sin30cos mgma

3
30tan gga =°=  

∴ n = 10

 

30° 

macos30° N 

mgsin30° 

mgcos30° 

ma 

5. From constraint relation, m/s5=Cv  towards left 

6. The acceleration of the bracket = 4
2 21 =

−
m

FF
 m/s2. (m = 1 kg)  

Drawing the F.B.D. of the block B
 B F2 4N 

The acceleration of the block with respect to bracket = 22 m/s4
1

4 =−F

Using, the kinematics of uniformly accelerated motion, 
2

2
1 ats =

24
2
150 t××=

t = 5 s

7. Let the acceleration of the rope being a downwards. Then the equation of motion for man A is 
)( ′+=− aammgT …(i)

and for man B being 
maTmg =− …(ii)

From (i) and (ii) 
mamama −=′+
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i.e. ′= mama2

2
′= aa  =  5 m/s2 

8. The system is moving towards right with acceleration. This 
is also the acceleration of A. The equation of motion of B, 
being 

′=− MaMgF   

′=− MaMg
2

 

B N 

Mg 

F 

2
ga =′  in downward direction. 

The net acceleration of B being 22 ′+ aa   

4
5

416

22 gggaB =+=

Hence,  5
1

5
4

4
=×=

g
g

a
a

B

A

∴ n = 1

9. The equation of motion of A and B along the incline and perpendicular to it are given by 
 

37° 

T 

T N 

N′  

Mgsin37° Mgcos37°     

 

37° 

T 

Mgsin37° Mgcos37° 

A 
N′  

The equation of motion of A and B along the incline perpendicular to if are given by 
BMaNMg =′−°37sin …(i)

AMaMgT =°− 37cos …(ii)
BMaTNMg =−′+°37sin …(iii)

By constraint relation, AB aa =
From (i), (ii) and (iii), 

2m/s
3
4=Ba ∴  3=n

10. By constraint relation,   
The acceleration of effort = 8 × the acceleration of load 
Given, 

224t
dt
dy =

∫∫ =
ty

dttdy
0

2

0

24

 
A 

B 

C 
D 

y 

3
3

8
3

24 tty ==  = 72 

t = 3s
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11. In case (i), 
aNT 40=− …(i)

aN 20= …(ii)
aTgmB 20=− …(iii)

Solving we get 

4
ga = ; 

 

A 

Case (i) 

B A 

Case (ii) 

T 

T 
N 
→  

T 
T 
T 

mBg 

Hence acceleration of block B will become 
22

g
.

In case (ii),
aT 40= ...(iv)

aTg 2020 =− …(v)

Solving, we get, 
3
ga =

Hence acceleration of block B will become 
3
g .

The required ratio = 
22

3
3/

22/ =
g

g

n = 1

12. gmkx 12 = …(i)
When the string is cut 

amgmKx 22 =− …(ii)

amgmgm
22

1

2
=−

agg 55
2

15 =−

agg =−
2

3

⇒ ag =
2

i..e. a = 5

13. By constraint relation, 

2
A

B
vv = , 

2
A

B
aa =  

=Bv  50 cm/s, 2m/s1=Ba  

14. 2
2 m/s 

10
14=a

a1 = 1 m/s2 

10
4

2/1 −=a m/s2 

s
4

102

2/1

2 ==
a

st

=××=
4

10
10
14

2
1

2s 175 cm
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15.
10

102.050102.0/
××+×=pma

2m/s 12=
m/s 60150122max =××=v

300
2

60 =t

seconds 10=t

16. θ+=θ sincosN fmg







µ−
=θ

1
cosN mg

°+°≥ 45sin45cos NfF

( )µ−
=

1
mg 4.1

N 14
6.0

g 6.04.1 =×=

 
B 

F 

N F 

17: 
dx
dvLvgxLF λ=λ−λµ− )(

∫∫∫ λ=−µ λ−
vLL

vdvLdxxLgdxF
000

)(

22

22
2 LvLLgFL λ=





−µ λ−

LFv −=

18: gLF
4

37cos λ=°  

(where  λ is  the 
mass/length of the chain).

fTF ==°37sin ≤ µN

⇒
4
1≥µ   ⇒

4
1

min =µ

 

gL
4

λ  
T 

F 

T f 

gL
4
3λ  

N 

19: α−= sinFmgN
NfF µ==αcos

)sin(cos α−µ=α FmgF

l
hFmg

l
hlF

Fmg
F

×−

−×
=

α−
α=µ

22

sin
cos

 

O h 

F 

α  µ  

mg 

Fcosα  
22 hl −  

N 
Fsinα  

f 

l 

 
Rough Smooth 

x 
F µ (λ L – λ x) g 
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µ = 
Fhmgl
hlF

−
− 22

20: Let M1 be the mass of the rod.
1111 cos AMNgM =θ− … (i)

( ) AMMN +=θsin1

… (ii)
θ= tangA … (iii)

relation between  A1 and A

 

θ  
 

N1 
 

A 
 

θ  
 N1 M1g A1 

N 

θ= tan1 AA
So by solving these equations MM 31 =

21.: If the block has moved by distance x,

Ma = ( ) 



 −µ+µ+µ−µ xl

l
MgMgMgMg
3

3
3

2
3

2  

( ) 




 −µ+µ+µ−µ= xl

l
gggga

3
3

3
2

3
2

l
g

dx
da

3
31 µ=         [for 2nd and 3rd cells similarly]

tan θ1: tan θ2 : tan θ3 = 3 : 2 : 1

 smooth MgF µ= 2  
A B C D 

l l l x 
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