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Worksheet Solution
(Equation of Motion & Variable Mass)

MCQ (Multiple Choice Questions)
Ans. 1: (a)

Solution: F,—mg=ma=F,=m(g+a)=F,=v, (—C;—r:lj:m(nga)

- m(g+a) :(450+50)(9'0+20)m/s:v ks
" (—dm/dr) 7.45 ’

Ans. 2: (b)

. m (160 +40)
Solution: v=u—gt+v, In— = 0—-10x 40 + 2000 In ~—=
m

=v =2818m/s=2.182km/s

Ans. 3: (a)

Solution: m%:mg—kv (% is constant)
dav mg m _(iim
= [——=Jar=v="2-"
g—kv kK k

—kt/'m

m
t—>we >0=vx Tg (which is constant)

Ans. 4: (a)

Solution: As v= ‘/gxzxi = /g_l
4 2
3

Weight of chain of table = ng

Thrust on the chain vertically hanging on this moment F, = v = %x g= ng

2
Total force (thrust) on chain = %Jr%mg = Sng (vertically upward)
Ans. 5: (a)
Solution: Initial momentum of truck P, =(m, —,ul‘)v0 at any time 7.
(p=2kg/sec,v, =10m/sec)
Momentum after time dt is P, =(m, — u(t +dt))v0 + udtv,

as =P =F=0
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Ans. 6: (b)

Solution: As P, =(m, + udt)v,

P, =(my — pdt) vy + pdtvy + Adv,
P, — P, = myv, — pdtv, + udtv, + Adtv, —mv, — pdtv, = (A — p)dtv,
dp
Fo==r =|(2=u)v,|=|(2-5)x10]=30N
Ans. 7: (c)

Solution: v, =36km/h=10m/sec

L=movy +p+ v, l,u:IOkg/sec

P, =myv, + p(t +dr)v, | | )
0
dp

dp = pdtv, and F, :7:,uv0 =ma
t
g = J10X10 G 65/ sec? and v=u—at =10—0.05x5=9.75m/sec
m 2000
Ans. 8: (c)

Solution: Measuring x vertically downwards, the equation of motion is

d( dx dp dx
—|m—|=mg —=mg, P=m—
dt\ dt dt dt

45 . .
mz;;rr Vel (o is density)
:d—m:iﬂx3r2xﬂ:4ﬂpr2ﬂ

dat 3 dt dt

dm dm

As per the question — oc 4777 p or — =k x4nr’

p q 7 P ” P
:d_m:p4ﬂk72:4ﬂp72£:>£:k:>ﬂ att:0,r:R:>c1:

dt dt dt r=R

d(4 3 dx 4 3
r=kt+R—>—|—nm(kt+R — |=—x(kt+R
a’t(3( )pa’tj 37 (k+R) pg
R+kt) 4
(R+kt)3ﬁ:u+c2 at 7= ,ﬁzosczz—R—g
dt 4k dt 4k
4
So, v(t):i R+kt_ R :
k| &  (R+hk)
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Ans. 9: (d)
d t
Solution: As v= @ vtanh(bvt) = vtanh (éj
dt %
2 2 gt/v —gt/v
= Xx= v—ln cosh (g_tj :v—ln($]
g v g 2
bvt bvt
Ast—o, vV ~,g/k and &~ = J;e
2
Squaring, 4™ =e*™ +e " +2 = V+v + Vv 2= ;W -
V—-v V+v Ve —v

— v2 — V2 (l_eisz) — V2 (l_e—2gx/v2)
Ans. 10: (a)
Solution: u#?> =25+25s =5 +2x12.5xs =>u=5m/s

u’ +2as

a=125m/s*
Ans. 11: (b)
Solution: ﬂ =—4v+8

dt
a=L_ 4y :ﬁzi(—4v+8)=—4—dv =—4(-4+8)=16v" —32
dt dt dt dt
da =16x0-32=-32m/s’
t t=0
NAT (Numerical Answer Type)

Ans. 12: 49

m
Solution: v=u—gf+In—2

dat v 100

r

=V, (—a;{—r?j =mg = _d_m:E:—5000x9.8 =49 kg /sec

Ans. 13: 147

Solution: £, =v, (—a;]—r;lj:m(nga)
dm _5000x(9.8+2x9.8)

= ——= =147 m/sec
dt 100
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Ans. 14: 39.2

Solution: v :\/Zgh =2%9.8x10 =14m/sec

d
F =v [—7’") =vx(pav) = pav’ =1000x0.1x14x14 N =19600 N
4

F 19600

As F, =ma=>a=—L-=——m/sec’ =a=19.6m/sec’

m 1000

as s:ut+%al‘2 :O+%xl9.6x2x2:39.2m
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