SOLUTIONS TO CONCEPTS
CHAPTER -5

m = 2kg

S=10m

Let, acceleration = a, Initial velocity u = 0.

S=ut+1/2 at’

=10=%a(2) = 10=2a = a=5m/s?

Force: F =ma =2 x5 = 10N (Ans)

u =40 km/hr = M =11.11 m/s.
3600

m=2000kg;v=0;s=4m

2 2 2 2
vi-u® _ 0 (11'11) - 12343 = —15.42 m/s? (deceleration)

acceleration ‘a’ =

2s 2x4 8
So, braking force = F = ma = 2000 x 15.42 = 30840 = 3.08 10*N (Ans)
Initial velocity u = 0 (negligible)

v=5x10° m/s.
s=1cm=1x10"m.

v2-u? _ (5x10°F -0 _ 25x10"

acceleration a = = . i 12.5 x 10" ms™>
2s 2x1x10~ 2x10~
F=ma=9.1x10"%x125x10"=113.75x 10" =11 x 107"°N.
A AT'i
v0.3g y 0.2g
fig 2 VT
fig 3
g = 10m/s? T-03g=0=T=03g=03x10=3N

T,—(029+T)=0=T,=02g+T=02%x10+3=5N
. Tension in the two strings are 5N & 3N respectively.

R R
S—> 4 4
B T« A > F ma< B > T
Fig 1
mg mg
Fig 2 Fig 3
T+ma-F=0 T-ma=0=T=ma............ (i)
=>F=T+ma=F=T+T from (i)
=>2T=F=T=F/2
2 v(m/s)
m =50g=5x%x 10" kg
As shown in the figure, 15
Slope of 0A = Tang 22 = 18 _ 5 ye2 10
oD 3 5
So, at t = 2sec acceleration is 5m/s?
Force =ma =5 x 1072 x 5 = 0.25N along the motion 2

o|------->
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Chapter-5

10.

11.

Att=4sec slope of AB = 0, acceleration =0 [ tan 0° = 0]
..Force =0
At t = 6 sec, acceleration = slope of BC.
In ABEC =tan 6 = % = 1—5 =5
EC 3

Slope of BC = tan (180° — 8) = — tan 8 = -5 m/s® (deceleration)
Force=ma=5x10°5=0.25N. Opposite to the motion.

Let, F — contact force between mu & mg.

And, f — force exerted by experimenter.

R N
S—>» y 4
f mq | my
I 22 I A I e
Fig 1
v “
mag mgg
Fig 2 Fig 3
F+mapa—f=0 mga —f =0
=>F=f-mpa.......... (i) =F=mga........ (ii)

From eqn (i) and eqn (ii)
>f-mpa=mga=f=mgat+tmpa=Ff=a(ma+mp).

=f= F (Mg + mpy) = F[1+ﬁj [because a = F/mg]
Mg Mg

.. The force exerted by the experimenter is F(1+ﬁj
Mg
r=1mm=10"
‘m=4mg =4 x 10'6kg

s=10"m.
v=0
u =30 m/s.
2 2
So,a= viout_ Z30x30 —4.5 x 10° m/s® (decelerating)

25 2x107°

Taking magnitude only deceleration is 4.5 x 10° m/s?
So, force F=4x10°x45%x10°=1.8N
x=20cm =0.2m, k=15 N/m, m = 0.3kg.

F _—kx _ -15(0.2)

. 3
Accelerationa= — = -—
m

X 0.3 0.3
So, the acceleration is 10 m/s? opposite to the direction of motion
Let, the block m towards left through displacement x.

F1 = k4 x (compressed)

F, = ko x (expanded)

They are in same direction.

Resultant F=F;+ F; > F=ky x + ko x = F = x(kq + kp)

F_ x(ky+ky)
— =

=—10m/s? (deceleration)

So, a = acceleration = opposite to the displacement.

m = 5 kg of block A. [B]
ma=10N 10N_’;—0.2m'>
=a10/5=2m/s’.

As there is no friction between A & B, when the block A moves, Block B remains at rest in its position.
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12.

13.

14.

Initial velocity of A=u = 0. R s

Distance to cover so that B separate out s = 0.2 m.

Acceleration a = 2 m/s® ma <«— » 10N
ss=ut+ Yat®

—02=0+ (%) x2x 2 = 2= 0.2 = t = 0.44 sec = t= 0.45 sec, M

a) at any depth let the ropes make angle 6 with the vertical
From the free body diagram
FcosB+Fcos8-mg=0

=2FcosO=mg=F= _mg_
2cosH
As the man moves up. 6 increases i.e. cos 0 decreases. Thus F ntg
increases. Fig-2
b) When the man is at depth h
cos 0 = __h 2,

(d/2)? +h? '
h
Force= — 9 _ M9 Vd? + 4h?

h 4h )
= +h?

From the free body diagram |‘| 0.5%x2
ZR+05%x2-w=0
=>R=w-05x2 l2m/szA
=0.5(10-2) =4N.
So, the force exerted by the block A on the block B, is 4N. | B |

W=mg=0.5x10

3 P Y
3+«

a) The tension in the string is found out for the different conditions from the free body diagram as

shown below. T
T-(W+0.06x12)=0
=T= 0.05%x9.8+0.05%1.2 (])
=055N TZmIs2 w
' ' 0.05x1.2
Fig-1 Fig-2 0.05x1.2
b) .. T+0.05x1.2-0.05%x9.8=0 T
=T= 0.05x9.8-0.05x12 0 t-a
- 1.2m/s?
=0.43N. J1:2mis <
T Fig-3 Fig-4
c) When the elevator makes uniform motion _a=0
— Unif
T-W=0 & My
=T= W=0.05x9.8 W
=0.49N Fig-5 Fig-6 T
d) T+0.05x1.2-W=0 o la=1-2m'sz .
=>T= W-0.05x12 ] — 0.05%1.2
=0.43N. Fig-8
€) T—(W+0.05x12)=0 O Jhramst s
=T= W+0.05x%x1.2 l_a 0.05%1.2
=0.55N Fig-9 Fig-10
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15.

16.

17.

f) When the elevator goes down with uniform velocity acceleration = 0 T

T-W=0 é) Uniform
=T= W=0.05x%x9.8 velocity 4
=0.49 N. Fig1 Fig 2

When the elevator is accelerating upwards, maximum weight will be recorded.
R-(W+ma)=0

= R =W + ma =m(g + a) max.wt.

When decelerating upwards, maximum weight will be recorded.

R+ma-W=0 R |
=>R=W-ma=m(g-a) Ta
So, m(g+a)=72%x9.9 ...(1) %m
m(g—a)=60x9.9 ...(2) [ rinr)
Now, mg+ma=72x9.9 = mg—-ma=60x9.9 W
= 2mg = 1306.8 ma R
1306.8
M= 2xeg 20K fa
So, the true weight of the man is 66 kg. l_a
Again, to find the acceleration, mg + ma =72 x 9.9 "
= 72X9'9_66X9'9=£=0.9m/sz. ma
66
Let the acceleration of the 3 kg mass relative to the elevator is ‘a’ in the downward direction.
As, shown in the free body diagram
T-15g-15(g/10)-15a=0 from figure (1)
and, T—3g-3(g/10) + 3a =0 from figure (2)
=T=15g+ 1.5(g/10) + 1.5a .. (i) T T
And T = 3g + 3(g/10) — 3a ... (i)
Equation (i) x 2 = 3g + 3(g/10) + 3a = 2T
Equation (ii)) x 1 = 3g + 3(g/10)-3a=T
Subtracting the above two equations we get, T = 6a 1.5g 3
Subtracting T = 6a in equation (ii) 1.5(g/10) 3(g/10)
6a = 3g + 3(g/10) - 3a. v1.5a 3a
33 _ (9.8)33 Flg-1 Fig-2
=% =—T=a=—"—"—=32.34
10 10

—=a=359 .. T=6a=6x359=21.55
T'=2T=2x21.55=43.1N cutis T, shown in spring.

Mass = wt :ﬂ= 4.39 =4.4 kg
9.8
Given, m = 2 kg, k = 100 N/m
From the free body diagram, kl —2g = 0 = kIl = 2g P R
—1=29_2x98 196 _ 106_0om

k 100 100
Suppose further elongation when 1 kg block is added be x, v2g
Then k(1 + x) = 3g
= kx=3g—-2g=g=9.8N

=>X= £=0.098=0.1 m
100
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18.

19.

20.

a=2m/s’
kI—(2g+2a)=0

=kl =2g + 2a
=2x98+2x%x2=196+4

_ 236

=1 0 =0.236 m=0.24m

When 1 kg body is added total mass (2 + 1)kg = 3kg.
elongation be |4
klfi=3g+3a=3%x9.8+6
== 334 _ 0.0334 =0.36
100
Further elongation =1, —1=0.36 - 0.12 m.
Let, the air resistance force is F and Buoyant force is B.
Given that
F, oc v, where v — velocity
= F, = kv, where k — proportionality constant.
When the balloon is moving downward,

B + kv=mg ()
M= B + kv
g

For the balloon to rise with a constant velocity v, (upward)
let the mass be m
Here, B—(mg + kv) =0 ...(ii)
= B=mg + kv
B —kw
g
So, amount of mass that should be removed = M — m.
_B+kv B-kv B+kv-B+kv 2kv _ 2(Mg-B)
g 9 9 g G

When the box is accelerating upward,
U-mg-m(g/6)=0
= U=mg+mg/6=m{g+(g/6)} =7 mg/7 ...(i)
= m =6U/7g.
When it is accelerating downward, let the required mass be M.

U-Mg+Mg/6=0

_ 6Mg-Mg _ 5Mg —~ M= 6u

=>m=

=2{M - (B/g)}

= U

6 6 5g
Mass to be added=M-m = @—@:@ 1_1]
5 7g g\5 7

%(AJ_EE
g \ 35 35\ g

=mel from (i)
35\ 6 g
=2/5m.

.. The mass to be added is 2m/5.

ki

0

ta [ | T

o
vy 2a

ki

T2m/s2

[z

akVv 4B

AB TV

I
ymg 'kV
Fig-1 Fig-2

gl6T

\ 4 mg
v mg/6
Fig-1

g/6T

mg/6
Fig-2
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21.

22.

23.

Given that, F =iixA and m~g act on the particle.

EN
For the particle to move undeflected with constant velocity, net force should be zero. i
[ — X
S (UuxA)+mg =0 2.7
(ﬁxA)z—m_’g mg

Because, (GxA) is perpendicular to the plane containing u and A, i should be in the xz-plane.
Again, u A sin 8 =mg

- Mg

~ Asing
u will be minimum, whensin® =1 =6 =90°

S Umin = % along Z-axis.

AT AT

Ymig Img

Y msa moa
m4 = 0.3 kg, m, = 0.6 kg
T-(mg+mqa)=0 ...(i) = T=mg+ma
T+mea—-myg=0 ..(i) = T=myg-ma

From equation (i) and equation (ii)
m+g + mia + mea— myg = 0, from (i)
= a(my + my) = g(mz — my)
—a= f(Mj h 9.8[Mj =3.266 ms 2.
m; +m, 0.6+0.3
a) t =2 sec acceleration = 3.266 ms™
Initial velocity u=0
So, distance travelled by the body is, F
S=ut+1/2at? = 0+ %(3.266) 2°=6.5m
b) From (i) T=m4(g+a)=0.3(9.8+3.26)=3.9N

c) The force exerted by the clamp on the pully is given by T T
F-2T=0
F=2T=2x39=78N.

a=3.26 m/s®

T=39N

After 2 sec mass m, the velocity

V=u+at=0+3.26 x 2 =6.52 m/s upward.

At this time m, is moving 6.52 m/s downward.

At time 2 sec, m, stops for a moment. But m; is moving upward with velocity 6.52 m/s.
It will continue to move till final velocity (at highest point) because zero.

Here,v=0 ;u=6.52

A=-g=-98 m/s® [moving up ward m;]

V=u+at=0=6.52 +(-9.8)t

=t=6.52/9.8 = 0.66 =2/3 sec.

During this period 2/3 sec, m, mass also starts moving downward. So the string becomes tight again
after a time of 2/3 sec.
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24. Mass per unit length 3/30 kg/cm = 0.10 kg/cm. 10m 20m
Mass of 10 cm part =mq =1 kg 20N«—[mi][ m; |—32N
Mass of 20 cm part = m, = 2 kg. R R
Let, F = contact force between them. )y —a N
From the free body diagram liZ:ON »E Eif +32N
F-20-10=0 ...(i)
And,32-F-2a=0 ...(ii) 1"9 2';;

From eqa (i) and (i) 3a—12=0=a =12/ 3 =4 m/s’
Contactforce F =20+ 1a=20+1%x4 =24 N.

25.
N e
»0: 1a
19
Fig-1 Fig-3
Sin 6, =4/5 gsing;—(a+T)=0 T-gsin6,—a=0
sin 6, = 3/5 =gsingb;=a+T ...(i) =T=gsin6,+a ... (i)
=T+a-gsind; =0
From eqn (i) and (ii), gsin6,+a+a—-gsin6,=0
o . _ 4 3)_
—=2a=gsin®;—gsinB,=g|———|=g/5
5 5
26. f( i B ::;nza
g . o
mg mo
Fig-2 Fig-3
From the above Free body diagram From the above Free body diagram
Ma+F-T=0=>T=ma+F ..(i) mya + T —my,g =0 ....(ii)
= mpa + mya + F —myg = 0 (from (i))
= a(m; + my) + myg/2 — myg = 0 {because f = ng/2}
= a(m; + my) —myg =0
= a(my+my)=myg/l2=>a= M9
2(my =mjy)
. . m,g .
Acceleration of mass my is towards right.
2(my =mjy)
27. AT W T
4;m1a
rng
Y mig Fy
v F '_'mza
Fig-1 Fig-2 Flg3
From the above free body diagram From the free body diagram
T+ma-mmg+F)=0 T—(myg + F + mya)=0
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28.

29.

=T=mg+F-ma=T=5g+1-5a...(i)
=>T=myg+F+mya=T=2g+1+2a...(ii)
From the eqn (i) and eqn (ii)

5g+1-5a=2g+1+2a=3g—-7a=0=7a=3g 5a
—a= % = &7'4 =4.2 m/s’ [ g= 9.8m/s?]
a) acceleration of block is 4.2 m/s 159
b) After the string breaks m; move downward with force F acting down ward. VE=IN
mia =F +myg=(1+5g)=>5(g+0.2) Force = 1N, acceleration = 1/5= 0.2m/s.
So, acceleration = Force _ 5(g+02) _ (g+0.2) m/s®
mass 5
AT AT/2 L3(artaz)
AT2
mi la m3
Tlg 29 md
v la v 2(a—az) v3g
Fig-2 Fig-3 Fig-4

Fig-1

Let the block m+1+ moves upward with acceleration a, and the two blocks m, an m3; have relative
acceleration a, due to the difference of weight between them. So, the actual acceleration at the blocks
m4, m, and mz will be aj.

(a1 —ay) and (a; + a,) as shown

T=1g-1a,=0 ..(i) from fig (2)

T/2-2g-2(a;—ay) =0 ..(ii) from fig (3)

T/2-3g-3(a; +a5)=0 ..(iii) from fig (4)

From eqn (i) and eqn (ii), eliminating T we get, 1g + 1a, = 4g + 4(a; + a,) = 5a,— 4a; = 39 (iv)

From eqn (ii) and eqn (iii), we get 2g + 2(a; — a;) = 3g — 3(a; — az) = 5a; + a; = (v)

o 29 10g _ 199
Solvin and a;=—=anda,=g-5a;=g-—= ==
ving (iv) (v) a4 29 2=9 1= 9 29 29
So,a;—a,. 29 _ 199 __17g
29 29 29
2g 199 21g . 199 179 219
a; + a, - =2, 79 _239 So, acceleration of my, my, my ae —=(u —~= (doan) —= (down
' T 59729 T o9 1w Mz My 88 —g7(up) g (doan) g (down)

respectively.
Again, for my, u =0, s= 20cm=0.2m and a, = %g [g= 10m/sz]
1 19

~S=ut+%at’= 02=—x—gt? = t=0.25sec.
2 29
AT AT/2 AT/2
m Y2 Y 3
v 9 9 4'32
Flg-2 v 281 . 1
Fig-3 Fig-4
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m4 should be at rest.

T-mg=0 T/2—-2g-2a;=0 T/2-3g-3a,=0

= T=mqg...(i) =T —-4g—-4a;=0...(ii) = T =6g — 6a, ...(iii)
From eqn (ii) & (iii) we get

3T -12g =129 - 2T = T = 249g/5= 408g.

Putting yhe value of T eqgn (i) we get, m; = 4.8kg.

“13 R
QP—W ] it 4
[ ]
T« — 1
Fig-1 B B °
v
w’]g 19
Fig-2 Fig-3
T+1a=1g...(i) T-1a=0=T =1a (ii)
From eqn (i) and (ii), we get
la+1a=1g=>2a=g=a-= % = % = 5m/s?
From (i) T = 1a = 5N.
‘R AT
I -« » 2T
2m(a/2)
Ine
Fig-2 Fig-3
Ma-2T=0 T+Ma-Mg=0
=>Ma =2T = T = Ma /2. = Ma/2 + ma = Mg. (because T = Ma/2)

=3Ma=2Mg=a=29/3
a) acceleration of mass M is 2g/3.
b) TensionT= — = — = ===
2 2 3 3
c) Let, R' = resultant of tensions = force exerted by the clamp on the pulley

R'= JT24+72 =21

T T
45°
Mg '\/EMg ‘ﬂ 45°
S R= 4272428 _ VY9
V2 ‘/—3 3 R R* O

T T T
Again, Tano = ?= 1= 60=45°
So, itis @at an angle of 45° with horizontal.
T 42T
2ma
x2mg
mg 2ma
Fig-2 Fig-3
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33.

34.

2Ma +Mgsin6-T=0 2T +2Ma-2Mg =0
= T=2Ma + Mg sin 6 ...(i)

= 4Ma + 2Mgsin6 + 2 Ma — 2Mg =0
= 6Ma + 2Mg sin30° - 2Mg =0

= 6Ma = Mg =a =g/6.
Acceleration of mass M is 2a = s x g/6 = g/3 up the plane.

aMa
AAT
ma
0
y Mg "Mb mg
FBD-1 FBD-2 FBD-3

As the block ‘m’ does not slinover M’, ct will have same acceleration as that of M’

From the freebody diagrams.

T+Ma-Mg=0 ...(i) (From FBD — 1)
T-Ma-Rsing=0 ...(ii) (From FBD -2)
Rsin6-ma=0 ...(iii) (From FBD -3)
R cos 6 —mg =0 ...(iv) (From FBD -4)
Eliminating T, R and a from the above equation, we get M = Mtg m1
coto —
a)5a+T-59g=0=T=5g-5a ...(i) (From FBD-1) 5
Again (1/2) —4g-8a=0=T=8g- 16a ...(ii) (from FBD-2) “T
From equn (i) and (i), we get
5g-5a=8g+16a—21a=-3g=>a=-1/7g la
So, acceleration of 5 kg mass is g/7 upward and that of 4 kg mass
is 2a = 2g/7 (downward). v 59
b) AT FBD-1
R
42 »T/2
x59 }
5a 29
FBD-3 FBD-4

4a-1/2=0=8a-T=0=T=8a ... (ii) [From FBD -4]

Again, T+5a-5g=0=8a+5a-5g=0

= 13a-5g =0 = a = 5g/13 downward. (from FBD -3)
Acceleration of mass (A) kg is 2a = 10/13 (g) & 5kg (B) is 5g/13.

c) AT AT
T2T/2
B
C T 19 Y 29
1a 4a ]V
FBD-5 FBD-6
T+1a-1g=0=>T=1g-1a ...() [From FBD - 5]

Again, % —29-4a=0=T-4g-8a=0...(ii) [From FBD -6]

= 1g—1a—4g—8a =0 [From (i)]

= 2(2Ma + Mg sin 0) + 2Ma — 2Mg = 0 [From (i)]

FBD-3
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35.

36.

37.

38.

= a =—(g/3) downward.
Acceleration of mass 1kg(b) is g/3 (up)
Acceleration of mass 2kg(A) is 2g/3 (downward).
m4=100g = 0.1kg
m, = 500g = 0.5kg
m; = 50g = 0.05kg.
T+05a-0.59g=0 (i)
T;—-0.5a-0.05g=a ... (ii) m3
T4+0.1a—-T+0.05g=0 ...(iii)
From equn (ii) Ty = 0.05g + 0.05a ...(iv) AT AT T
From equn (i) T = 0.5g — 0.5a (V) / R
Equn (i) becomes T; + 0.1a — T + 0.05g = 0 I fa 7
= 0.05g + 0.05a + 0.1a — 0.5g + 0.5a + 0.05g = 0 [From (iv) T
and (v)] 0.5a }
= 0.65a=04g=>a= 04 ﬂg = ig downward FBD-1 FBD-2

0.65 65 13
Acceleration of 500gm block is 8g/13g downward.
m = 15 kg of monkey. a=1m/s’
From the free body diagram
S T-[15g+15(1)]=0=>T=15(10+1)=>T=15%x11=>T=165N. Ta
The monkey should apply 165N force to the rope. 15g
Initial velocity u = 0 ; acceleration a = 1m/s? ; s=5m. 15a
L s=ut+%at’
5=0+(1/2)1 8 =t=5x2 =t= 10 sec.
Time required is \/ﬁ sec.

Suppose the monkey accelerates upward with acceleration 'a’ & the block, accelerate downward with
acceleration a,. Let Force exerted by monkey is equal to ‘T’

From the free body diagram of monkey T

S~ T-mg—-ma=0 (i)

= T =mg + ma. T 2
Again, from the FBD of the block, mg mg

ma maq
T=ma;—-mg=0.

= mg+ ma+ma;—mg =0 [From ()] > ma=-ma; = a = a;.
Acceleration ‘—a’ downward i.e. ‘a’ upward.
.. The block & the monkey move in the same direction with equal acceleration.

If initially they are rest (no force is exertied by monkey) no motion of monkey of block occurs as they
have same weight (same mass). Their separation will not change as time passes.

Suppose A move upward with acceleration a, such that in the tail of A maximum tension 30N produced.

AT 4T,=30N
A aT aT
B Y 59 A 29
T1=3ONJ
V{ 5a v 2a
Fig-2 Fig-3
T-59g-30-5a=0 ..(i) 30—2g-2a=0 ..(ii)
= T=50+30+(5x5)=105N (max) =30-20-2a=0=a=5m/s’

So, A can apply a maximum force of 105 N in the rope to carry the monkey B with it.
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39.

40.

41.

For minimum force there is no acceleration of monkey ‘A’and B. > a=0

Now equation (ii)is T'y —2g = 0= T’y =20 N (wt. of monkey B)

Equation (i)is T—-5g—-20=0[As T’y =20 N]

=T=5g+20=50+20=70N.

.. The monkey A should apply force between 70 N and 105 N to carry the monkey B with it.
(i) Given, Mass of man = 60 kg.

Let R’ = apparent weight of man in this case. T TT
Now, R"+ T — 60g = 0 [From FBD of man]

=T=60g-R’ (i) R
T-R' -30g=0 ..(ii) [ From FBD of box] 609 ¢|
= 60g - R'— R’ - 30g = 0 [ From (i)] R 309

= R’ = 15g The weight shown by the machine is 15kg.
(i) To get his correct weight suppose the applied force is ‘T’ and so, acclerates upward with ‘a’.
In this case, given that correct weight = R = 60g, where g = acc” due to gravity

RT T4 T'T

af
I%I a!

60g i 309
60a 30a
From the FBD of the man From the FBD of the box
T'+R-60g-60a=0 T'—-R-30g-30a=0
=T'-60a=0[.R =60g] =T'-60g — 30g - 30a =0
=T'=60a ™0 — T' —30a = 90g = 900
= T'=30a-900 ...(ii)

From eqn (i) and eqgn (ii) we get T' = 2T" — 1800 = T = 1800N.

.. So, he should exert 1800 N force on the rope to get correct reading.

The driving force on the block which n the body to move sown the plane is F = mg sin 0,

So, acceleration = g sin 6 TV

Initial velocity of block u = 0. A
s=¢(,a=gsin6

Now, S =ut + %2 at®

=1=0+%(gsin0)t* =g°= 2.f =>t= Z_Z
gsin® gsino
Time taken is 2_ !
gsino

Suppose pendulum makes 6 angle with the vertical. Let, m = mass of the pendulum.
From the free body diagram

a—» T4o
E «——
mg

TcosO—-mg=0 ma—T sin 6 =0

= T cos 6 =mg = ma=Tsin0O
mg . ma .
= (i >t= — ... (ii
cos0 @ sin® (W
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Chapter-5

mg :E:tan(a: a =0=tan™"

From (i) & (ii) ! a
cosO sin0 g g

The angle is Tan‘1(a/g) with vertical.
(ii) m —> mass of block. mgvg
Suppose the angle of incline is ‘0’
From the diagram

sin6 _a

macos0-mgsin6=0=macos®=mgsind = ——=
cos® g

=tanf=alg=0-= tan"1(a/g).

. Because, the elevator is moving downward with an acceleration 12 m/s? (>g), the bodygets separated.
So, body moves with acceleration g = 10 m/s? [freely falling body] and the elevator move with
acceleration 12 m/s?

Now, the block has acceleration =g =10 m/s?
u=0 12 m’szl 10 m/sleZI
t=0.2 sec []

So, the distance travelled by the block is given by.
Ls=ut+%at’

=0+ (%)10(0.2)>=5x 0.04 = 0.2 m = 20 cm.
The displacement of body is 20 cm during first 0.2 sec.

k sk ok ok
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