Solutions Slot — 1 (Physics) |

N.L.M FRICTION

[ EXERCISE — | I SINGLE CORRECT
1. A 7 A
From constrained
-5-5-5+v,=0
Vg=15m/s !
2. A
From constrained
+2—VB—VB+1 =0
vg =3/2m/sT
3. A
From constrained
—a-a;—a,+f=0
f a vcos37°=20
aB:(E_E) _ Li-a) 205
2 V= =25m/s
4. A
From constrained 8 D
—a,+2+2-1-1-a,=0
a,=1m/s?T
5. B A
P
M
From constrained
vcosO=u
u
V= cos6
9. B
v, |Hv, =0
| P | | P, | V? évo
Vp ==V,
- velocity of Cis = 4 m/s A _?; B
LA VAT EALEUEEELELAAAL AL LA AR AL
6. A .
From constrained
_6>m/s Vo= V= Va+ Vy+ V=0

From constrained
v—-06-06-06=0
V=1.8m/s

3V,

V =
‘él o
v 3V
BY Vo=V, V.= 20 _y
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| Solutions Slot - 1 (Physics) |

500
0. C N, cos 60°= N, = NB=_\/§
14. A
B LV
///////\(\{é//f////
From constant
vcosB=usin® Weighing Machine
v=utan® always Measure Normal
SoN = 104/3
11. A
15. A
T77777 7777777777777
ﬁ @
a b
Let
C= cxf + cy]
C,=a—
-a-b+0+0-b-a+c=0
c, = (2a+2b) | (By constrain Motion)
Inground frame
C=ai- (2a+2b)]
12. A
b
oc;.(.\ /
\R
a
b cos o, = a cos a,
b= acosa,
cos o,
13. B
Na
A
NB\\ 60 B
60°
30D
--------- N1 _ N2
N, sin 60° =500 2 2 ()
N, = 1000 On solving we get
SE) N,and N,
N,=96.59N,N,=136.6 N
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Solutions Slot — 1 (Physics) |

g 21. A
Fi <
! 45°
2AN45°
\6"0
16,17,D,A VN——F,
[w]
1 60
F=F,=Tcos45°=60 x 1 = @N
W =EN
V2 2T
_=mg
18 B V2
mg
B
T
T'cosb=—=
V2
T
T'sin6=—+Mg
V2
T
—(tan6—-1)=Mg
V2
19. tane=1+@
m
22, C
Force along the rod is same
mg
=mg cos 45°= A
20. B
2T cos 6 = Mg
= 2mgcos 6=Mg (1)
6always>0soM<2m
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23. C 27. B
f, CA2)
T (-A) —————
T N\6ib ——
V=0 t,
t, — toreach (-A)to 0
2T cos6=mg 2mA
t, = 1{—
__mg F
~ 2cosH t, — to reach (-A) to —A/2
0T, cos6landTT A
If tension is more than string may be break t, = 1{?
24. A mA
Relative acceleration Man and car is zero during the t,-t, = 1{—(\/5—1)
i F
journey
N=0 28. A
Att=2 sec
25. A
a=— =5m/s?
a=F/m—> 2
A
| 0
e So, F=ma 1000
< > Att =4 sec
m E X
a=0
1 ., So F=0
A=Eat Att = 6 sec,
=—5m/s?
F=-0.25N
t=[2A
a
29. B
t 2mA F=ma F
VT E = 2m
F 0
N1 N
;
_ total = 4( @]
2m ¢ F
<"
26. A N, N,
Acceleration=
V= Et 3m
"’ tact f N mk_F
v / contactforce N, = = 3
2mF 2
N,=——=—F
\/ >t 27 3m
N,:N,=1:2
30. B
F N1 N My
LV e N Vi, KT
=S m f—
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31

32

33.

34.

35.

F-N,=Ma
N,—N,=ma

N,=Ma
N,=(M+m)a
~M>M =N >N,

A

Tension at A
T,=mg=10N

B

Tension at B
T,=19+059g=15N

C

Force exertd by support=T_
=1g+1g=20N

C

T
120N a22m/s2

8kg
80N

T,-80=8(2.2) ...(1)
T -T,-120=12(2.2) ..(2)
After solvmg (1) to (2)

T,=240N
T,=96N
B

100 100

. M=2.5kg
............ ‘l,4m/secz
70+50 T+25

20
a=— = a=4m/s?

5
T+25-100=25x4

T=85N

[take g = 9.8 m/s?]

36. C

T-mg=ma...(1)
Mg—-T=Ma...(2)
from (1) and (2)

a M-m
M+m g

PutM>>m = a=g
. T=2mg, 2T =4mg

Mg sin®—T = Ma (1)
T=Ma (2)
Noweq. (1) —eq. (2)
Mgsin®—-2T=0

_ Mgsin6

2
38.
Case (i
T- mg ma
2mg-T=2ma a=g/3
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F=2mg
m
(I
case (ii)
T-mg=ma
T=2mg g=a

On comparing a of case of (i) < case of (i)

39. C

THLEHTTTETTTTT T

M, gsina-T=Ma ..(j)
T-M,gsinB=M,a ..(ii)
On solving

M,M, (sina + sinB)g

41.

42,

3T=4mb ...(3)
On solving (1), (2) & (3)
o=
17
B
E T
C —>C
e
a
b
: 4m
3T
constrain equation2a=3b+c ..(1)
F-2T =2ma (2)
T=mc ..(3)
3T=4mb ..(4)
on solving above four equation
3F
- ——m/s?
b= "1
A

T= M, +M, From Constrain equation
B3 B3
-b+0+0-b2 + b— +a—b— =0
40. A +U+ + 2 + 2
2m 4m 3b
T as= 5 (1)
E ‘?.“ F.B.D of 8 kg block
T/2 T/2
<— <«—
a
b T
From Constrain equation
2a=3b (1)
£ T T—< T+@:8b .(2)
T F.B.D of 2 kg block
T: 2T
Y )
F-2T=2ma ..(2)
M 0 T<i> ON: " 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
Nurturing potential through education IVRS No. 0744-2439051, 0744-2439052, 0744-2439053 www.motioniitjee.com, email-hr.motioniitjee @ gmail.com




Solutions Slot — 1 (Physics) |

4. B
N, + mb~/3 /2 .
Resistance T
T force F >
«—t S S,
|
mb/2+mgv/3/2 l
mg/2 at Block B
T+F=mg ..(1)
at Block A
N, +mby3/2 T-F (2)
X Mg
T= 2
45, D
oY T = 250 (max)
<(\
Tamax
mg§+mg—T:ma (3)
A 209
3 m
N+mb?:?g (4) 250-200=20a__
) ) a_=25m/s?
On solving above four equation, we get e
3043 46. B
b = —2
23b 2ms” —
43. C 3 kg[ VI | 2 kg—=10N
2 m/s2
—>
kx 10N
10—kx=2x2
kx=6 N
J 2T _ 6
21X ~. Acceleration of 3kg = 7 =2 m/s®
47. A
T T Before cutting After cutting
=
m, m, m, kx  kx
\l' a 3kg
2T=m,g (1) 39
mg-T=ma ..(2)
T-mg=m,a ..(3)
on solving
4 1 1
_=——
m, m, m,
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| Solutions Slot - 1 (Physics) |

kx
3kg
39
a= M — E: 5m/s2
3 3
48. B
12 m/s2
—_—>
10kg 20kg
200 N
Force on 10 kg block =12 x 10=120 N
So
Go S
a= 80 _ 4m/s?
20
49. B
TT=O
2m
2mg kx

After cutting T=0

3mg _ 39
m 2

50. () A, (i) A, (ii)) C, (iv) D, (v) B, (vi) D, (vii) B, (vii) B

0
0

i
w.m

a
.
w.m

(@

zZ2<o

N=mg+ ma

51.

52,

53.

54.

55.

(c) l l,a N =mg—-ma
w.m

Independent of the direction of velocity.

() A, (ii) A, (iii) A, (iv) C, (v) B, (vi) C, (vii) C, (viii) B

(@) v=0orv=constant,a=0
w=m(g+a)
=10(g+0)
=100N

(b) v =0 or v =constant

a =upward = 2m/s?
w=m(g+a)
=120N

(c) v =0 or v =constant
a =downward = 2m/s?
w=m(g-a)
=80N

A

S, isaccelerating frame so psuedo force act opposite
to frame acceleration

F =mass of analyzing body x acceleration of frame

Pseudo

=2(-5i —10j) = —10i—20]

B
S, isinertial frame
F=ma
So F =10i +20]
A

With respect to S, frame
Net force = zero.

A

pseudo force
mgsin 6

mg

mgsinao

From trolley frame
mg sin o = mg sin 6
0=0

Mortion-
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FRICTION
56. C
— fep
59 2m/s 2m/s
fep <= — foc
< &B
— fes < fga
O,
C% fag
5m/s —> fga <«
Mass m falls freely T
N=0 —> ng
ms cos OB=masin 0
a=gcot0
60. Direction of kinetic friction depends on relative veloc-
S7. C ity, not on the force
-— A B —> fxae
fKAB fKAB —> fKAG
61. A
Monkey is moving up due to friction force
T
) a |
»\QQ T [ e
20 psel}do \L
Tension in the string is 60N. mg
So spring balance reading f —mg=ma
=6 kg or60 N f: = m(a+g)
towards up.
58. D
62. B
F
N c f
mg
0
ma ¥ 4 For 0 < angle of repose
Mg F.=mg
For 6 > angle of repose
T cos6 = mg cos (o — 7) =
T sin ® = ma; + mg sin (o.— ) asoT ;\l_—urr:gggssgi
(2)/(1) -
_a, +gsina 63. A
tand == cosa N=10-4=6N
f=03x6=18N
Butrequired= 1 N «
Force of friction = — |
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64. C N=ma
m g =uma
a=g/a
mcg— —— =M, g/
3m
m= "3
c 0 —1
F E 67. A
fi System is at rest contract
So,
f
g — . T
C
f T=50 5kg
k] — s BT
p=0.2
mg=50
f1ma><= 15N’f2ma><= 15 N’meax=6N
At rest
65. C f=T=uN
N =50/0.2 = 250 newton
a som_=15kg
Fsine
N l 68. B
1 0
1
m Fcos®
i
— ]
f, mg
Fsin®+N=mg . mg
or N=mg-Fsin6 (1) mgsing
f =uN ..(2) h=r—rcos®
FCOSG—fr= ma (3) umg Cose=mg sin 6
onsolving (1), (2) &(3) tan 6 = u
_ Fcos6-pu(mg—Fsin®) 1
a= m cosh =
J1+p2
F :
a= . (cosB + usin®) — ug [1 ’
h=r(1-cos®)=r|"" 2
66. C VItu
If Aand B are moving without slipping 69. A
mg-T=m_a (1) move with a constant velocity
T=3ma -(2) So ma=mug
w.rt. B a=ug
= VvZ—u?=2as
uN
T v=,2ugs Ifu=0
< —> 70. B
~ A N 0
—>a
\l' lmvg =umgL
mg 2
v, =+/2ngL
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| Solutions Slot - 1 (Physics) |

71. C
Floor will provide the normal force and friction force
the net reaction is provide by the floor is R.

N
T S

72. A

P

L

)y mg

(P+Qsin6)

(Qcos6+mg)

=uN=p(mg+Q cos 6)
P+Qsinod

(P+Qsing)
M= (mg+Qcos®)

fl’
fl’

73. A

mg sin 6—f =ma
= mg sin 6 —umg cos 6 = ma
g[sin6 —pcos 0] =a

vdv .
= g Usin®-p,xcos] [+ m=np
d vdv
anda = “ax

Ig[sine —Uoxcosf]dx = J.vdv

0 0
[Here v=0]

74.

75.

76.

77.

2

g[sinox —u, X?cose] =0

2
x = —tan®

Mo

A

x/2 v
J. g(sin® —p,xcosB)dx = Ivdv
0

0

2 2
Keeping the value
X = itane

Mo

V= [gtanfsine
Ko

A

f.<uN
mgsin®<umgcoso
p>1

2 2

X Mg (X v
sing.———| — | cosf]=—
snn 51X cosol -

D

At the xincreases,u Ta l

so when a = 0 instant give maximum speed
gsin37°—(0.3) xg cos 37°=0

6_i><x><8 =0

10
k=080 _20 o5
3x8 8

T 1000/3

\N T T

f

\

mg \

250
Tcos37°=f
N+ Tsin 37°=mg

. 3T
~N=100g-Tsin 37°=1009—?

and Tcos37°=uN
3T
Tcos37°=u(1009—?)
ing T 1000 1
onsolving T = —5— (u= 3)
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79.

80.

T-Mg= ma_.

1000 560 - 25

max

Letlength is ¢ of inclined plane, then
f =uN=pmgcos6
mgsin 6—f =ma

mg sin 6 —umg cos 6 = ma (1)
Now
r=lar _ lg(sine—ucose)t2

2 T2

Now 7, =/,
1 . (t?
_ —Qgsing —

%g(sine—ucose)t2 Z%g(SiHG—OXCOSG)[
4(sin®—p cos B) =sin 6

=0.75

FNQ &

u:

A

Friction not depend on surface Area
so angle remain same.

~. Angle =30°

D

—>a

LTy

m,a
19 4— m, m2a<_ m,

—»>um.g
anet =a- ug

- f_static and f_kinetic
both provide same acceleration
tom,and m,.

So no relative motion between them

- x=0 (Always)

anetza_ug

t2
5]

—> 1m,g

81.

82.

6=30°

F =mg sin 30°+ umg cos 30°
=%[1+u\/§] (1)
F + f=mgsin 60°

F=290/3 -] -(2)

(@) T-mgsin45°=ma

—\/5—5\/5 ven 5\/5
6 mg

T=_"_=
52

(b) 3mgsin45°—~T—-uN=3ma

3mg_6mg_3mg_H 3 450
2 5J2 sz | (3mgcosasd

3mg|:i_i_L:| — 3mgxi
J2 52 52 J2
2
n= 5
) Tsin45°

Tsin45°

© T T
2Tcos45°

So 2T cos 45°=F

6mgx 1 _F

52 V2

2x

6mg
. F= 5 downward

Mortion-
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83. A
T=0
F
P i
B A
T
m >—<¢ m >F
T I T T T TN
Mg > My u.mg Mg =My
Initially
F-f, =0 =t-pu mg=0 =t=p mg
[till or f ;= u.mg
t—pmg=p mg
t=2p mg]
T=F—f,="1g
T=t-umg="fg

t=pu mg block be will not move

umg <t<2p mg block be will not move,
static friction will work

after t > 2u_mg kinetic friction will work

_F-u,mg-p,mg
m
So T=F-p mg-ma

a

aftert=2u_mg

84. A

f1 max = 10 N

2rna><=45 N
85. A

fFF=2N

there will be no motion

the required frictional forceis 2 N

86. A
There will be no motion of 5 kg because
(f,>1,)
The maximum F which will not cause motion

87.

88.

89.

90.

1.

F=10N

C
Acceleration is zero
(For any value of F 5kg block will not move)

A
10N «— 10kg 30N
010_20_p o0

%= 40 T 10

C

5m/s|

&
0.2xmg

Fort<1 sec
o8y =2m/s?

and velocity of truck is 5 m/s
.. Friction will act after 1 sec due to relative motion
between block and truck

5=2xt

t=2.5 sec.

~
M-+m)gsin®

For equilibrium condition
(M+m)gsin®=u(M+m)g cosb

tan6=p

Here u — coefficient of friction between board & log.
A

—> f = umg=2m

{a=pug=02x10=2}
acceleration =2 m/s?
So,4=2xt=1t=2sec

£ 8==2(2%=4m

1
>
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[

Exercise - 11|

MULTIPLE CHOICE QUESTIONS

]

1. c o - kx kx
Pulley is fixed from the ceiling T T
If pulley is fricitonless then there is no effect of mass of
pulley. m;, m,
2. B
m,g m,g
tu
. kx —m,g
\ng+bv m.g = kx a=—m2
In upward motion a=0
asvi Before Burnt
Force | T=kx=mg
acceleration | Just after burning just at 1 sec
and takes less time to reach at top. (A) m, will be upwards.
(B) m, willbe =0
3. ABD
AB,C
TT 'T‘T F=at
ma = ot
ot
msg myg a=H = act ....(1) St. line
(A) T=mg<mg ,
Acceleration of m,is | v _ ot oyt
(B) T=m,g>mg d m m 2
acceleation of m_ is T S v t? ...(2) Parabola
(®) Masses is different onsolving (1) & (2)
Not possible Vo< a2 Parabola.
(D) T-mg=ma
m,g-—T=m,
(m, —m;)g ;
i a=——=—"1=Possible
on solving (m, +m,)
4, C
(A) 40 cos 30°= 20,3 N
(B) weight = 5 kg
(C) Net =zero T+mgsin®=ma (1)
mg—-T=ma ..(2)
5. B 3
If v=0 or v = constant then frame is inertial. on solving (1) & (2) a= Tg
6. A,C 3
7-2
4
A,B,C
Slope of x—1 curve gives velocity
In region AB, BC, CD have constant
slope.
= a=0=netforce=0
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10.

1.

13.

B
F, maybe equalto F,

2m
F1_2mg
2mg-T=2ma

T-mg=ma
a,=9/3

81 > 82 > 83

C\l/ Fo=mg

a3=0

5
ap
aA—>
Now <«<—— 100m ——
—> a;+a
2 1 3
3p=8,+8,= 37575
1 2
100=§(a1+a2)t
1OO=l 3 t2
2\ 5
2=333.33
t=18.25=18.3 sec
B
element of

14.

15.

/2
F= frgcos6do

n/2-1/r

F= xrg[1 - cosﬂ
a= m.rg [1 cos q
[ m r

a= @[1 - cosq
J4 r

C

Given

a+b+é+d+e=3i (1)
b+G+d+8=—i -(2)

a+C+d+86=24]
(-2 = a=4i
(1=

Now a+b=7i-

(8) = b=3i-24j

24]
|3+D|= 49 +(24)? =
FRICTION

A,B

f =15=pN

static max

15_15 _15
=N "mg 25
Now let u, then
15-f =ma
15-p 25=25a

_15-2.5a
He 25

=0.6

1
Xx=ut+ — at?

Now 5

1
10=0+E x a x (5)?

10x2 4
—~a8=5.5 5

4

- —m/s?
>a=g

15-2.5%x4/5

=—  ~ =052
Wy = 55
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16.

17.

18.

19.

20.

C

P |4kg
Qd5kg
\u=0.1

8
Max. acceleration for system a = i 2 m/s?

Minimum force needed to cause system to move =9 N

f=uN \L
mg

Friction force will more then man will not slip.
N is More

AB,C
T

M
ATV TA T
@
uN
T—-uN=ma
AsT Tman
Can have tendency to move

Cc

M—mp

Rough(y)

m
Smooth m

mg>uMg
m > uM

AC

(A) m<uM

system is at rest T = mg
mg—-T=ma=T=mg—-ma
& T-uMg =Ma

= T=Ma+uMg

on analysing u Mg <T <mg

{m > uM}

21.

22,

AD
Smooth| M U
by
_F) Mo
Rough(n)
77777;7}7777777777779477777777
(A) WhenF =0

No frictin b/w m & M, so system move.
(B) When F is applied then friction develope a range for
which M and m are stationary w.r.t M , such that

[ T
m or m
l' f \l'mg ‘llmg
(C) Limiting friction between M, & m is u ma
.. Dependentona

(D) When Pseudo actson Misequalto T
thenf=0

B,C

a
Ma T
- VI 7
f T
—F) M0 m

\ng
Q (@]
‘l'f

Use Pseudo concept
T=Ma (1)
T=f+mg =>T=uma+ma ..(2)

Onusing (1) & (2)
Ma = u ma + mg

(My +M+m)mg
M—um

(A) Net Possible becouse T > 0

(only Possible when T = 0 at m block)

pma=mg=a=g/u

but T > 0, to move the upper block.

(B) then F=

(C)Whenf=0
T=Ma, T=mg
a=mg/M

mg
F=(M0+M+m) V

when friction is zero, then only single velue of F for
which both M and m are rest w.r.t M .
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23. AB

(A) If F =0, the block connot remains stationary

(B) For one unique value of F, the blocks M and m re-

main stationary with respect to block M.

24. B.C

T=100mgsin37°+ 0.3 x 100 g cos 37°
[Put g =9.8]

T =588 +235.2

mg = 823.2 => m =82.33 =83 kg

z

)

T+f=ma

T +235.2=588

T =588-235.2=352.8
m = 35.28 kg

25.

26.

B)
©)

B,.D
.= N (Given)
s fo= YN 2
Acceleration to conditionf=0=f =N
AB,C,.D
p=0.6
—_—
10 kg 20 m/s2

(A) Acceleration of box = 20 m/s?
(when consider as system)

Force on Box

F=200N

N=200N

f . .=UN=0.6x200=120N

f =100N

required —

f, =f? +N2 = /(100) +(200)2 =1004/5N
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[ Exercise -1 |

SUBJECTIVE PROBLEMS

]

T (i) 2T—=(M+m)g=(M+m)a
—a, 2 2T =(M+m) (g +a)
- [Ber las 20(10+2)
- 2
40 T,=120N
—>a, T,=2T,=240N
T g/2 cos 60°
40-2T=4.a, ..(1) 4.
T=a,T=2a,—a,=2a, ..(2) g sin 30°
a,+a 1
a,= % .(3) 5= Ex%tz
t=2sec
5. (@) T, =20 N =kx,
(b) T—20=2a
30-T=3a
On solving a = 2m/s?
at g/6 T =24 N =kx,
2
. m (c)T—-10=a
m/2 20—-T=2a
A la 40
Onsolving a=10/3m/s?& T = — N =kx,
amR = am —a 3
a =(g/6-a) X, > X, > X, X, 1%, 1% =15:18:10
m m
T-—g=—a
2 9 2 ™
T-mg=m(g/6-a) (2)
Eq.(2)-(1)
49 13Mg 6.
9 - 18
Nsin37°=F
F=25x10x cos 37°x sin 37°
=12 Newton
7. {
8kg
N
3. 40N 40N
80N
| my | 5kg T =80N
M
9 mg 50-40=5xa
. a=2m/s?
(i) M+ m =20kg 40-mg=m, x2
(M+m)g=200N
2T =200 N m. = 9kg
T,=100N 3
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8. Netforce diagram 20t=40= t=2sec
T 12.  Netforce on 40 kg block = 4F - F,
4F, —F,
man soa ="~
2T 50kg et 40
' ! 2sec F,=10;F,=30;a = misec?
\L att=2sec F=10;F, = ,anet=4msec
40kg 10
3T=900N t=4sec F,=20;F =30;a,-= s m/sec?
T=300N
11
t=0>2 v=15+ i x2 =7m/s
R Y 10 >
N t=2-54 v=7+7. =12 m/s
v=12m/s
< = 7y IX
9 5x5 \ .
™ 13. E
50 @ |1 m/s2
Ncos37° Y2 m/s2l ¢2 m/s2
—_—>
10. 3 m/s? N Yams |
A 37° El
a2 t2
= 3 =
“x o _ acina7o 1
3c0s37° = asin37 So a, = Em/SZ 1, a, =4 m/s?l
a=4m/s2
N Sin 370: 1 N 3 14_ i
3 (
N x 5= 1x3
N=5N m
X = (2
mg—-5cos37°=m x 4
1. T+ +Kx
F30tN
!
mg
k¢
T=mg-kx=mg-— >
If K>2 mg/¢
T=0
15. T-m.g=m;a, =[ma,+m,a,+ma]
T=mg+m,a,+mza,+m.a,
=330+10x(-2) +15x1.5+8x 0
m, = 4kg m, = 1kg =330+225-20
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=3325N

(M+m)g
2T —(m + M)g = (m+M) a

(m+M)(g+a)

T= 5

|
(b) N-(mg+T)

;

—

mg +

(d)

3T —(m +M)g=(m+M)a

(m+M)(g+a)
3

@ j

$ma

T:

N+T-mg=ma

7. (A) M =05

w =0.4 Bkg |— 40N

€ fstaic =25 N
=ma €< fuinetic=20 N

=4m/s?

oo a_40-20
° 5

50
30

N=70 30’

10

n, =05
n =04
fstatic =35 N
f =28N

kinetic

40-28
- 10

=1.2m/s?

Mg = uk = 0.6 [10kg

a =0 m/s?

18. m/3
<3
2413

\ 2/3mg
If friction coefficient is pL then
ng = gmQ
3 3

=2
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19. Do Yourself

20. G T
3/4mg
25% Q @
23. Q’é&“’%a

=
I
| =

“
mg/4 \><;,°°5
3 mg=T=gsin37°+pngcos37°
Zumg=mg/4 m = 1kg
1
w=- =033 fe—fikg] —>10Ms
3 24 kg f
77T
21. 0 =angle of Repose f=5N
V,=V,
5
=xt=10-5t
2
4
t = —sec.
3
< A
Q) N
O
¥ -
1, / AT
volume of cone = —7f h 25. L
y
h=rtan® mg

and for just sliding

mg sind = umg cosé mg sin 37°—N sin 37°—fcos 37°=mg sin 37°

N. sin 37°=—fcos 37°

h 3 4
tan=p=— et -
an w=- N.5=—u.N.5
3 4
v= —nur’ N. g =-uN ¢
_3
22. H=7
2kg — 1:max1
26. fma><1 & T
2kg —>
fma><2 <
T=50N
f ,=20x06=12N
N =200/ 2 f ,=40x04=16N
T-12-16=2xa
200
f= HT T-28=12
2 T=40N
150 50 _ pux200 [12 = 2a, a = 6m/s?]
2 2 2
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27.

28.

29.

30.

31.

ma Di-n malao

mg

w.r.ttrain
«o=g—ux4
=10-2
=8 m/s?

1:%)(8)(':2

t=2sec
2t=umg

dt?
5sec<t< 10 sec a=(t-5)

t0=53ec a

f=0.8x50=40N

50-T —-40=5a

T-40=4a

a=-ve

.. this direction is not possible
40-T =4a

T-90=5a

=—Vve .. this direction of not possible.

na=0
=107

Do your self

[a] >

a=2m/s?
F=15x2=30N
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[ EXErcise — IV | TOUGH SUBJECTIVE PROBLEMS ]

T-02g=02a (1)

mg—-T=ma (2) 2.

adding(1)and(2)mg—-2=(m +0.2) a

_mg-2
. 0.2 ~(3) 2R , %

Particle B moves downwards with a acceleration so o

2R

\

A

A?0.2 kg

B
m
02¢ ?
mg 10.25 m

0.2521812 x:E COSq):L:L
2 J3 2R 3
_1({mg-2 2 . Now 3Nsing =mg
0.25 = E( +0.2) (0.5) [Given t=
0.2 sec] = N= 2\/_ 2\/6
3sing 2.
= m=0.3kg 3. N
Now put value m = 0.3 kg iseq. (2) & (1)
We get a = 2m/sec? N=2N
T=24N Now
When B touch the ground at this time velocity of partical 2(Tcos302)cos =N
Ais
v=2(0.5) = 1m/s? T N3 1)
It move upward untill the velocity of Ais zero. 2x oy J3 )
= 0=1-gt
t=0.1sec
B remain at rest on ground for t" = 2t
t'=2x0.1=0.2sec
X
130e, ]
N
T=2N
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5. Initial m, >2m,

3. First find out acceleration of A so for this
= a=20-2F, = 20-2x8
e
a,=4m/s?
Now use pseudo concept (in which Ais non
inertial frame)

after cutting

F
«— —> Mga,

c 50cm s

2F, - F,=8N
F, = 20 Ne—1 L
B | 1kg
A=1kg |

= 8-4=4m/s?

0 1 axt?

Now 360 =2

t=l =0.5sec
2

4. forman of massm, Am,c = am,r t ARG

am1G=(1.2+a)

forman of mass m, m,g = am,R + 3RaG

(2—a) = m,a =myg/2-myg

So now
( m/s2 T

T-mg=m,(1.2+a) (1) = a-= m‘_—szjg

2m,

af la

T

T T: m,=60kg
anp =1.2m/s? am,p =2m/s®
mT

=40kg

T-mg=m,(2-a)
..(2)
Solve eq. (1) & (2) and put m, =40 kg m, = 60
kg
you get a=2.72m/s?
T=556.8N
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6 initial
After cutting
3m
g 3mg -mg
BT
3mg =297
T (b) 2, =29 o1 (@)
3mg m
A a, =0, T=0
B l3g/2
) 2mg
2mg—T =3mg/2
T =2mg —3mg/2
=mg/2
a, =3z
_3mg-2mg ¢ 2
2m 2
T-mg=mg/2
T=3mg/2
a =9
a, =3
3mg
—=1.5
2m 9
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7

= T+Ma=Ma, (1)
2Mg-T =2Ma; -(2)
{N=2Ma} T-2Ma=5Ma

T
a 7 N
J
l 15 10cm
5M < a,
2Ma 2M = T E><Tcm
—— 15
—>sa
)% 10 cotamg
—X——————==1cm
15 2%
9
T=7Ma .(3) (a) Using pseudo concept
Using eq. (1), (2), (3) masin®+N =mgcos o
2
we get a:2—39 N
K
[dNsina = [dmg (1) ma<-——
0

> 2T sind6 = Ncosa (pseudo)

Z2T do=Ncosa

When N=0
= a=gcoto
(b)
= N; =Ncos6+Mg
= f=uN,
=1 (Ncoso+Mg)
N =mgcos6
ZZT[%j =Ncosa
R
2T(rR/R)=Ncosa
2nT=Ncosa -(2)
from (1) & (2)
o T= cosamg
27w
= f=p(mgcos?06+Mg)
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Wedge not move when f =Nsin6 =mgcososin®
= u(mgcos? 6 +Mg) =Mgcos0sin®

_ Mgcos8sin6
Mgcos? 0 + Mg

Now sliding starts in both block when acceleration is
greater than equal to 5 m/s?

6<—] 3kg

3kg

F-6=3x5 = F=21N

10 att = 1 sec it start slipping so.
at this moment acceleration of block = g When F = 18 N block 1 kg & 2 kg move together.
t=1sec a=4(t)=4(1) =4 m/s?
—> f
= 4=usg = us=0.4 N A !
2 F=18N
v=2t 6N B 2Kg
cl 38kg ——>6N=f,
afterthatatt=1sec v=2m/sec.
at t = 2sec v =8 m/sec BN < 3kg F-18N
after wards a=0 soat t=3sec V= So
8 m/sec 3kg +——>6N
a, =g (sliding) a, =6/3=2m/s? f=6N
v=u + at common acceleration=18-6=3x a =
= 8=2+101(2) a =4m/s®
6 = Tkg f=7 f=4N
T foxz2 M
u, =0.3sec 12 V,=JV2+V2 = 0=V, —pgt
pu=0.5
1 1kg|,~ JV2 +V2
F ok u=0.2 - t=xm b
9 L~ ug
777 3k/g 7777 after time t particle starts slide
force on 1kg block / Vig NV
1k { ] /
91 sf=5N VAR,
0™y g
f=SNe—T ] o "
f,= BN ¢<—
force on 3 kg block tang =
m
3kg +—> 6N =1,
2
maximum acceleration of block of mass 1 kg = 5/1 = 1, 1 . VA + V2
5 m/s2 X =—a,t® =—ugsin®
m/s 2 2 ng
maximum acceleration of block of mass 3 kg = 6/3 =
2 m/s?
So block move together only when acceleration of all X = Mo V2 + V2
the block is not greater than 2 m/s2 2ug
V
6<— 3kg ——> F In this way y =2_$g Vi + Ve
3kg ——56
F-6=3x2 = F=12N
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EXERCISE — V I

JEE QUESTIONS

]

E

B A
'K > Fcos60
-------- cos60°
5000000k T
N
k k2 F 1
T OTO0000 Fein0® | V3
/3 21/3 \\\\\\\\\\\\\\\\i\\\\\\\ W\
‘ (20) J3g
= K.l =K, 5 =K, T = const.
3 N=VBgsFY3
= K2 = EK \/_g 2
F
N f=uN=—
T N ! 2
T. /<— \l' N 1
2f | >F = me x /3(g+F/2)=F
2. T:ﬁ = F=29=20N
T Mg w.rt B
1 max = 60 N
2 max = 1 5 N A
0.1x10xcos45°
f 5kg T F-2f =5 ]
ltmeans friction at m is static and m,, is kinetic means A = Em/sz
f=15N
F \/E— 1 X 1 t2
30 ) T
T<—E 20 } >30 < T 2
t=2sec
F-3==50.a ..(i)
30-T=20.a ...(2) B
T-15=5a ...(3)
Onsolving F= 60N T=18 N;a = 3/5m/s?
3mg r
. © 1 1
2mg cos 6 = /o2 mg om Ta
0=45° ‘l’ ‘l’ i
2mg T mg
4. D
(M+m)g)® +M? g when string cut T =0
= ma,=mg
Mg a,=g
3mg-2mg=2ma,
a =g9/2
Mg
mg
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11. B
........... s> Fcoso
i 0 N
¥ |
Fsin® m
mg
8. [N=mg+Fsin6]
Fsino
4 F
N /
T 0 >Fcoso
m
20-6-4=1xa
a=10m/s? \l/
mg
9. B [N=mg—-Fsin6]
f=uN
12. B
13. A
Tcos6=ma F=2Tsino 14.  mgsind +pumg cosé = 3
(mg sin® — umg cose)
a=_ 00s6_F g sine = coso at 45°
2sin® m 2m 1+p=3(1-p
u=2=u=0.5
a=—+ X __ N =10
2m /g2 _ 2 u=>5
10. B
Due to inertia particles left at their places when we
pull the clock suddenly.
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