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Exercise g g

Relaf
s A travels in the o o Wan
i i el ST A2 0 ot i ey

of Bwr.t ship A 9 Jen/ b, find the relative
> MV Dec 13)

alking an

From the igure drawn, we
saion: fiew we have
T2 =-12.728 14127281 g

5 =91 kmph

i Relative Motion Equation
99)-(-12.728 1412728 ) c
Sajn =21.728 1-12.728 5 fempy

Vaya =2518 kumph, 0= 30,36+, i

.

2. Two ships leave a port at the same time. The N
3 first moves in North-West direction at
§ikmph and second at 35° South of West at 36 kmph. Find.
Jlthe relative velocity of second ship with respect 10 the firs:
the distance between them after 30 min
g Atter what time they will be 50 km apart. (NS Juty 16)

Solstion: () Ship 1, v, =54 kmph, 6= 45 %

¥i=-38.18 1 +38.18 § kmph

6 kmph, 6= 35" &
=-29.49 1 -20.65 § kmph

Ship2,

Relative Motion Equation for ship 2 wrto ship 1
=(-29.491-20565 §)-(-38.18 1+ 38.18 §)
=869 4 - 58,83 J kmph

, =59.45 kmph, 6=816° %

Ans.

0 find distance between the two ships after
minutes i e. after 0.5 hrs

k. - s Gos
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by 50 km
M hips be apart
@ « thour hip 1 will be
o { Ship 2 w
’ 0,641 hrs. = 50.46 minutes .. Ans.
& e time. Ship ‘A’ has
P3. a) Two ships move from a port at the sam g in South:
West, while ship B’ is movi
1 " \wed B
£40 kn mine rel
Solution kmph, 0=60" N
i § ke .
mph, 0= 45° 7 >
31 8 § kmph 4
4
o quation for A w.r.to B (44
S 1+25.98 §)-(~28.28 1 ~28.28 J)
8 1+54.26 § kmph
86 kmph, 0=76.25 4 Ans.
et after 2 hrs, the two ships be s kilometres apart. At this
stant position of A w.r.t. B wil s
s » = 55.86=—20%
e x, =1172km Ans.
P4. Ship A has a velocity of 45 kmph due cast relative to ship B, which in turn has
elocity of 60 kmph at 30° South of West relative to ship C. Find the !
Solution: Given velocity of Awx.t. Bie. V,., =45 kmph - . ¥,,, 451 kmph
Vae =60 kmph, 0=30° & . ¥ i
Equation, we have
1
@
@
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ntroduction to Dy

Yaltfa-T) - 5 il
Tagm V0 :

G =451 +(-5196 430

G =-6961-30

=308 kmph, 0- 76940 -

A
B o
PR s e R
e fvelocity o ran is 3 kangh and veecly o e 38 e, e
s e

puion: Given V< <1667m/5 5, 16671 m/a
TR

v =10m/s B

Jing Relative Motion Equation for stone w.r.t. train

2 & 10 -1944 m/s
10 9)-(16.67 1) i
S tang = 1 096+
- ¢ =-16671+ 104 m/s | o i 0-3096
204 Quad. since  is -ve and J s+ ve
19.44 m/s, 0=3096' % Ans.

26, Trains A and B are traveling on parallel tracks in opposite directions. Velocity of A
P irice the velocity of B. The trains take 20 sec to cross each other. Determine the
o oeities of the trains knowing that train A is 260 m long and train B is 300 m long

felocity of train A= vy - e

Solution:
3om

or v, =vp i m/s

Velocity of train B = Vo ¢
ar v, =-vpAm/s R
s velocity of A W+

Ving Relative Motion Equation for Awrt. B | Notes s implic
v v B It also implies that B is stationary

e [wee A
) 1B is stationary wirt. A, Train A needs
=3vgi+ vl sinceva=3V8 | go travel 560 m in 20 sec for crossing
train B.

e | s,,,=560m

L = or  va=Tm/s . Aws
v=1 A=y 4¥a=7g0

; also vy=3vg= 21m/s Ans.
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P7. At t = 0 the location of ¢
and B are shown. The cars travel
n. Car A has

towards the intersect

speed of 10 m/s and a deceleration
of 1.5 m/s’. Car B stasts from the
rest and accelerates at 2 m/s
Determine at t = 3 sec the relative

position, velocity and acceleration of

car B wor.t car A

Solution: Motion of Car A

Rectilinear - Uniform Acceleration

Also
1.5)x3?
At t=3sec
ay=-15m/s*
or  a,=-151m/s
also v, =55m/s
or =5 52mle

Location of Car A from O = 60
36.

23.25

ie CarAislocated at 36.75 m left of O

Motion of Car B
Rectilinear - Uniform Accelerati

=3 sec
| Using v=u~at
vy =0+2x3

Also

Location of Car B from O = 100 -9
91n

ie Car Bislocated at 91 m abov
T=9lym
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e,

e

(29151

S151-2 m/s
G =25 /5. 0-5313
1 Ans.
(-69)-(551)
551-63m/s
uy =814 m/5, 04749
. a0 F An.
=(911)-(-36.75 1)
367514911 m/s
b -oslemomes 2
An.
. edee B travels 10 the left with acceleraton of 2 m/

solution:
s

2m /s « il

Gven 8
ap-1m/s  0=30Z ~0.8661+0.5§ m/s"
ing Relative Motion Equation for A wxt. B

Bup =i o (T3 T05 =129 w/s

0.866 1+0.5 §=a, - (-24 0.

= do % | wne=-03 s 0=2377%

3, =-1.1341405 § m/5 i

2 Quad. since 1 is ~ve and

« &, -1239 m/5 s | b e i i
Metion of block A - Rectilinear - Uniform Accelerasien

£ 0 v Al
Using at

vp =0+1239%5
& v, -6.197m/®

K A=6.107 m/s, 0=237T"D . Aase

The velocity of blod
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raight path 8t

9. A man walking on & h ot ;
S o finds, that the rain 8 (U8 & A
18 kB o to the vertcal Ae (0 man ‘
mge o R apecd to 20 lemph. he BRI
e flling at 30° with the verticel What 15 gain |
e velocity of the rain. Refer FIgUr® ¥ e

1 faling at some angle © 5
sotution: Lot vy be the true veloclty ofthe i aling ot 0 S ;
B emical as ahovn. Let vas aad 1oy b

and y directions.

ks at 1 kmph

Situation (1): When man wal
for

Applying Relative Motion Equation
A Rain in x direction, taking « *¥¢

v, Sind _1s t
Applying Relative Motion Equation for
Man wor.t, Rain in y direction, taking  + V€

v, cosd5=v, 0 @
Dividing (1) and (2)

Vysinds v, —15 v, -1

1 o tands=—t— @

Voecosds v
‘man walks at 20 kmph.

ain remains unaffected
d to get equation (B)

tuation (2): Whe
Since the true velocity of 7
cquation (A) obtained above can be use

30° and speed of man 15 kmph with 20 kmph, we have

with the change in speed of
s below

¢ with

Replacing angle 45
tan30=—"* ®)

Solving equations () and (B), we get
v, ~2683kmph and v, =11.83 kmph

/26,83 +11.83" =29.32 kmph

6.2° ¥ Ans.





