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Chapter 1 (Lorentz Transf-ormations)
Solution of Worksheet
Ans. 1: (d)
Ans. 2: (¢)

) ’u *u 1 du " . " .
Solution: P +6y2 =5 :[f (x+iBy—vt)+g (x—zﬂy—vt)](l—ﬂz)

2 ,\1/2
ZV—zf"(xﬂ'ﬂy—vt)+g"(x—jﬂy_w) - ﬂ:[l_v_zJ
¢ c

Ans. 3: (¢)

Solution: L =x, —x, = _ - =

Ans. 4: (¢)

2

Solution: It is given that (x')2 + ( y’)2 =a

2 2
x—vi x+ut
( 2) +(»)’ =a’ but v=—u 3% +(»)’ =a? so center is (~ut,0)
-~ -2
C2 cz
Ans. 5: (b)
Solution: From Particle x/ =0, x; =0 £,..., =4, 14, =1,
v X+ vt X+ I .
' \/l—vz/cz’ ’ \/l—vz/c2 i
Y
%X V(tz' _t{)
X, =X, = +
\/l—vz/c2 \/l—vz/c2
v(t, -1
o ME8) v 37 3 g,
J1=vi/c2 1=vi/er 5 \/1_9 4
25
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DS, 6. (D)

Solution: (a) We know the invariant formula:

2 2

X

2.0 12 2
Chy, =X, =CTh, =X,

in frame K’ both events occur at same point then x;, =0 then
2 2,2 2 2 2 2
Ct1,2:Ct12_(x2_x1) =c (tZ_tl) _(xz_xl)

:(Ctz _Ctl)2 _(xz _xl)z :(6_1)2_(5_2)2 =16

2 16
ly =75
(3x10°%)
' 4 -8
t, =——"—==13x10"s =13ns
3x10
Ans. 7: (d)
Solution: From Particle x/ =0 x; =0 lyir =1 et = by
x|+ vt X, + Vi,
X, = , X, =
Lol 1ove L '
X, =X = it SN v —f) >
\/l—vz/c2 \/l—vz/c2
o M)
\/l—vz/c2 \/l—vz/c2
Ans. 8: (d)
Solution: ¢, —f, =0and x, — x, =10°
PRI ) N
\/l—vz/c2 \/l—vz/c2
Y s 0.8c
(x,—x)— 10% x —— 8
- c 4 ¢ _ 08x10 ) :£:0.44sec.
Ji-vi/e@ 12064  0.6x3x10° 18
Ans. 9: (b)
Solution: From Particle x/ =0 x; =0 boier =1 ! e =13
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V=U0.8C, 7 = dscC

X +vt] X, +vt,
x1: ’x2:
\/l—vz/c2 \/l—vz/c2
X, — X, = 5N + v —4)
o \/l—vz/c2 \/l—vz/c2
t—t
aee B8 ve | 08exS _4xdlc a6 19.8x10° m
J1-vi/et 1-v /e \/l—ﬂ 6
100
Ans. 10: (a)
Solution: x; —x/ =0
t, —t/ =6x10°
t,—t,=9x10°°
! v !
t2'+12x; [ﬁ"rc—lej
L - =9x10°¢
\/l—vz/c2 \/1—V2/02
-t ~ 6x10°° B
—2 1 —9x10% = ——x===9x%x10°
J1-1v?/ c? V1=V /e
\/g Vo2
V= —c:>‘fl——:—
9 2 3
Ans. 11: (¢)
LV L
L 272 172 .
Solution: 7, -1, = cz — ‘72 :At:yAt—szx it is given Ar=1f,,Ax=0
% % ¢
-2 -2
\/ c? \/ c?
= Al =y,
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: ' X, —Vt. X, — Vi,
X, —x, = 2 2 1M 1

2 2
C C

At =1y,Ax=0 = Ax = —pvt,

Ans. 12: (b)
Ans. 13: (¢)
Solution: u :ic, V= Ec
9 5
SO, u, = Uy Z,‘; :%
I+ c"z
Ans. 14: (b)

) c. c
Solution: v=—=z, ' =0,u’ =0,u’ =—
3 x >y 27z

The speed of particle with respect to wall is u_ =

= Ax =y(Ax—vAr) it

!

1+

—C/2

u.+v

«—(C /10

Ans. 15: (d)
Solution: V:E, ul = _< 1N
10
u. +v 8¢
TR
I+—*
c

Ans. 16: (c)

Solution: v=0.5¢, u, =0.5¢, u, =

u+v  (0.5+40.5c 4 ;

u.v

1+~

c
Ans. 17: (¢)

c
1+0.25 5

18

given
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Solution: v=0.5¢

W =05 _ U +'v _(0.5+0.5)c :iaf
u.y 1+0.25 5
I+—=-

CZ

Ans. 18: (a)

Solution: v=0.5¢ u, =—0.5¢ u, = i +'v _(05+0.3)c
A 1+0.25

C2

Ans. 19: (a)

Solution: v = —(-0.4¢) u, =0.8¢c
. u,+v _08c+04c 12¢

= —= = =091c
uyv 1+08x04 1.32
1+ x2

c
Ans. 20: (a)
c
v c v c v oV
Solution: Now = —"—=|y+= | 1+— | =|v+—|[l-—+——
v-c n cn n cn cn
1+—
¢ -n
2 v c v c 1
:>v——+ﬁ+———2+—3:>u =—+4V 1——2
enm ¢nt n on ocnm n n
Ans. 21: (¢)
ny
c u' +v =
Solution: #'=— and u = - — <
n U n v
I+—; I+—
ne
Ans. 22: (¢)
’
. u +v ccosB, +u ccosb, +u
Solution: u, = —*——= . = 2 [ ul =ccosO,, v=ul
I+ulv/ic™ l+ccosOu/c™ 1+cosOul/c
u
y cos@, +—
cosH:—":>cosﬁzu—c
¢ 1+—cos6,
c
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Ans. 23:(C)

Solution: u, =ccos@, Vv=u u,=csiné

"y = u, +v _ccos@y+u  ccos@+u
Y l4uy/c® l+ccosBulc®  1+cosBulc

' V2 . Ll2 u

u, l-— csing, l-— cos 6, +—

[4 [4 u c
u, B = = - v

cosf =—= = cosl =

u u
1+ 1+—cos 6, ¢ 1+—cos6,
c2 c c
, 2
. u
csinf,|1-—-
u c?
u, ccosb, +u

Ans. 24: (a)

Solution u, =ccos@, u, =csin@ v=u

2 2
. u . / u
csin@, [1-—- u sin6y,[1——
¢ : : : c
—— = sinf=—+=sinf=—"T—"—

uy:l+ccosﬁu/cz_ c

1+ 2 cos 6,
c
Ans. 25: (b)

Solution u, =csin@, u, =ccos® v=u

2 2
/ u u

ccos O, [1-— cos Gy [1——
c - u, c

u},:l — ] ~=sinf=—=cosf =
+csinfu/c c 1+ %sing,
Ans. 26: (a)
!
. . u.+v  ccos@,+v
Solution: u. =ccos@, u,, =csin@, v=u, u, =—~——= 0
Y u.y ccosG,v
I+ l+—
c c

[ 2
. u AV
esin6y,[1-— cos by +—
c c
U,=—————--= -
l+ccosGyu/c ) u?
sin Gy, |1 —-—
c
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Ans. 27 (d)
v
u' t+—x
Solution: u = and [=—=— s0 dl =
d ! ! d ! d ! !
=du, = uﬁ _ Mt .v ?*:duA: Uy 2[(1+ux2) (u;+V)L2
1+ xzv (1+u;v) ¢ (1+u;v) ¢ ¢
C 02 02
) 3/2 ) 3/2
v v
i 1-— 1-—
dt+c dx du du;[ Cj r[ Czj
dt = a, = =— T =da,=a,
| v dr dr (1 u;v) (1 u;v)
c? c? c?
Ans. 28: (¢)
Solution: v=<i u,=0,u :E, u, =0
2 2
2 V2
u 1-—— u _
u.+v c c c 1 c (;2
T N S R i e N7
c? c? &
4 16 4
Ans. 29: (©) g
Solution: v=0.6c¢, 5
.c
u,=—,n=135 Ny —»0.6c
n cln
. u' +v ~ O6C+;
AR
c? n c
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u, =090c.
Ans. 30: (d) s s’
Solution: v=0.3c¢,
W =-<, n=15 “«m —0.3¢
n cln
c
B M'+V ~ 0.30—;
* uw'v ¢ 03¢
1+—= l-—.—
c’ n ¢
u.=0.46¢
Ans. 31: (a)
. 4c ’ ° , . °
Solution: V:?:ux =ccos60°, u, =csin60
c. 4 S5¢+8¢
, C , ¢3 ¢ 10 13¢ . ,
W=—ou ="y =—=2_2 5y = =u =—— 1.. cosf =
) 7 2 ¥ ¢ 4c , ¥ 14 ¥
l+——c —
10
Ans. 32: (¢)

2
Solution: 3=5 l—v—2 :>v:£
c 5

Ans. 33: (a)

Solution: Area of disc from S - frame is 1 i.e., 7a’ =1 or 7a-a=1

u? u? u’
Area of disc from S’ frameis 7a-b :ﬂa-a\/l—— :l-\/l—— :\/1——

2
u2
Where, b =a,|1-—.
c

c
Ans. 34: (d)
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AT

Solution: Af = , Ar=177x10"%sec v=0.99¢ ,

1——
cZ

At=13x10"sec vxAr=0.99¢x1.3x107 sec =39m.

Ans. 35: (¢)

Solution: The speed of Space ship A with respect to observer attached to earth is 0.6¢ .if #,1is

L

proper time / = . Itis given that 7 =1year, v=0.6¢c = t, = 0.8year

The speed of space ship A with respect to space ship B
0.6c+0.6c 12¢ _

Le. v = = .88c
0.6cx0.6c 136
[ERaiil
C
o ty 0.8 08 08 08 80 1.7 years
B_ = = = = e— T e—
Jl—ﬁ \/l_(.gg)z J1-077 225 47 47
o2
Ans. 36: (¢)
. AT -8
Solution: Az = , At=1.77x10"sec v=0.99¢ ,
1
cZ
At=13x107sec  vxAl=0.99¢x1.3x107 sec =39m.
Ans. 37: (a)
3 4 c
u,+v 5°735° 5 5
Solution: Speed of B with respect of 4 is u, =—*—= =——=——=
* uy l_éf 13 13
5 755 5

2
ut, :L‘/I—M—X+L:>L -2 =222
c? 169 13 13
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