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Chapter 1 (Lorentz Transformations)

Solutions of PYQ [lIT-JAM]

X, +vt x +vt
Ans. 1:(c) x, = F F F
# 17 g+ 2
2 2 1 Cz

v tL,—t, v c
Ans. 2: (d)
Solution: Velocity of proton w.r.t. spaceship =097 ¢ r s =099 ¢
“«— —
wul.=099c, v=—v,u =097c -V
, L
+v _
S =Y 00702027V oy ose p=099 c
¥ u'v 0.97v
1+ 1-
c c
Ans. 3: (c)
Solution: v =—17 u.=0,u —E, u, =0
2 Y2
2 2
u.+v ¢ u; l_v_2 c 1 c ; l_v_2
e = uv 2’ e = u’s N 4 3 U= ’1(1: =0
I+= I+—= I+=
c? c? c?
_ 3c \/70
4 16 4
Ans. 4: 0.44
Solution: 7, =1, =0 and x, —x, =10°
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1 (t2_t1) _ xZ_xl 4
L4 = 2 2 L
\/l—v /c, \/l—v /e, )6

% v 0.8¢
(% =)= (xz‘xl)c_z_ 005" 08x10° 8

=_ = =— = - =—=0.44sec.
JI=v /et i=viee J1-064  0.6x3x10° 18
Ans. 5: (c)
Ans. 6: (b)
2
Solution: I =1, COS@«’I_Z_z' I, =lysin®
l tan 8
tan @ =L = =0 >0
lx V2
==
c
Ans. 7: (a)
V2 (0.99¢)’
Solution: /= cly,|1—— =cx4x60x 6041 —————— =cx4x60x60x0.14 m
c c

/= cx4x60x60x.14
99¢x 60

Ans. 8: (c) and (d)

min =33.9 =34 min

At 22x10°
L A== _34.8%10 C sec

- 1-(0.998)°
c

Solution: Af =

Now distance will be=Azrxv =34.8x10"°x0.998x3x10° =10.4192 km

Apparent thickness AX = At xv =2.2x10"°x0.998x3x10° = 0.658 km

Ans. 9: 0.48
Solution: V;S”_ S
I e
R -
s
V=-=v,u =-v
u - u +,IV/ B —2v2
1+ ugz 1-1-2—2
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2 2
Bivy_ 3 (vy_12_v_ 12 _V_1479-048
4 \ ¢ 4 c 52 c 52 c
Ans. 10: (b)
1000 %3600
Solution: ———=22Y _ 1 08x10'2 x1000
v2
I-=
c
5
mzlog()xlou: vV ey
2 2 \/E
-t -2

Ans. 11: 9

3

2
/ l
Solution: /=1 _ l—v—2 =1,cos 6 1—(0.8)2 =1, :ZO><%><0.6:0.3IO and [ =1 sinf= 02
c

2
3
j =1, /o.o9+Z =0.916 [,

. (1-0.91)/,
% change in length I x 100 = 0.09 x100 = 9%

0

New length / = \/(0.3]0)2 J{\/ilo

Ans. 12: (a)

. , v '
Solution: 7/ = y(tl ——lej =1 =yt
c

' 14 ' 14
t,= y(tz ——zxzj =1 = y(l——zLJ
C C
' 14 ' 14 ' 14
3= y(% —C—2x3j = t2 = ]/(t—c—z(—L)j = t2 = ]/(t'i‘c—zLj

L<t <t
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Solutions of PYQ [GATE]

Ans. 1: (b)
Ans. 2: (a)
Solution: 7, =1, 210,296 _ 102 =20sec 1, =1, 2101296 _ 1okt = sgec
-0.6 ! 1+0.6
=t,—t,=15sec
Ans. 3: (d)
Solution: v :—E, u. _Z
2 3
u.+v ¢
LT 3
1+ C"z
2
=1, 1-2x =097,
c
Ans. 4: (b)
Ans.5: 2.18
I 2
Solution: ¢ = g = t, :z‘><1/1—v—2 —5x10°x+/0.19 =2.18x107%s
v c
1-2
C2
Ans. 6: (a)

Solution: Velocity of §" with respect to Sis v =0.6¢

, 3
ForeventB, 7, =0,y =2.50 ct, :_E
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Spaceship

—»1v=0-7c

Ans. 7: (c)
LY PG
)T 17—
Solution: #; —1 = £ |- C_ | = A= At_}/v?x
I
c? c?
Itis given, Ar=0,Ax=d
c c
-Vt 1
xh—x = B B O e B = Ax' =y (Ax—VAr1)
2 2
> A =yd.
Ans. 8: 0.28
. c_c
Solution: u¥=£,v=£,ux=ux_,v -2 4 :£:0.28c
27 4 A el
o2 2°4°¢?
Ans.9: 0.187¢ Spacestation
Solution: v=0-7¢, u. =-0-59¢, Prob
!
u =ty u' =0.59¢
x uly '
1+—=
G
_70-59¢+0-7¢ _ 0dle _0dle _ oo

u = = =
¥ 1-0-7x0-59 1-0413 0.587
Ans. 10: 5

4 3 c
595° 5.5
Solution: u, 5 = —=—
43,1 13 13

575 ¢ 25

Kinematic equation is given by

ic><t:L 1—£+L:>t:£:>a:5
13 V 169 c

Ans. 11: 4.77
Solution: 7, —#, =0 x, —x; =8.3x3x10°x60 v=0.5¢c

Co, Cox
L+—2| | hH+—= £y
At=t,—1 = < |- £ |=| 2=

2 2
C C
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Solutions of PYQ [NET-JRF]

Ans. 1: (b)
Solution: x, —x/ =9x10°m and #, —#/=0. Then

tr+vr t1+v!
2T X% 1 T3

_ c c v v
L=h= > | 2 =hL~h= > 2 > 2 2
% % yvo C % ¢ %
1-— 1-— 1-— 1-— 1-—
c c c c c

Put v=08c =1, -1 =40sec
Ans. 2: (c)

Solution: x; —x; =0, 1, =1 =6x10™°, 1, —1,=9x107°, x, —x, =?

1,—1,=9%x10°

' v .
1,V
L, +—Cz X, [tl +— xlj

J1-v2 /¢ _\/l—v2/02

=9x10°°

t; — tl,

6
_hTh _gygg0 o 0210

1—v*/c? JI=v?/c?
2
vz\ﬁc:,/l—v—zzz/&
9 c
(xz_xl):[ X, + Ve, j_[ X, + vt j
N J1=v? /¢
t,

v ’
1=V /e ( 2_t1)
N NG 9

(x2 —xl)zTcxgx(6x10’6) :Tx3x108xgx6x1076

=9x10°°

=9x+/5x10* =20.12x 107 = 2000m

2
Ans. 3: (d)
Solution: x! =x"+ct’

c[t—gj x[l—zj ct[l—zj -2 -2 -2
_ xX—Vvt C o C C C C

- + = + =X +ct = € (x+ct)

\/l_ﬁ \/l‘ﬁ \/l‘ﬁ \/l_ﬁ (LA [ PR [
c? c? c? c? ¢ ¢ ¢
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r l_ﬁ
1+8
(——J o(rg) el
Yot c c) c
) v v? v?
I-= == (==
c c
.
I+— I+—
X =x € _ct £ =>x = ! ﬁ(x—ct):>x’— 1+ﬁx7
1-Y 1-Y 1-p 1-
c c
Ans. 4: (a)

Solution: Area of disc from S frameis1 i.e. 7a’ =lor 7a-a=1

u? u’ u?
Area of disc from S’ frameis 7a-b=7a-a 1-— :1-\/1——2:\/1——2
c c c
2
where b=a 1—”—2.
V' ¢

Ans. 5: (b)
Solution: v:E, u. - A4S BS' G u,
2 10
—C /2 — C/10
"y = u.+v :4c
1+L”2)’r 7
c
Ans. 6: (d)
Solution: From Particle x; =0 x, =0 ¢,.., =1 Lt = X
. X +vt] . X, + vt
:—’ e S L .
: JI=v*/¢? ’ V1=V /¢? :
x, —x! v(1;—1)) Py,
X, =X = = — +
Ji=v /et 1-vi/el
V(tz,—tl,) VT
Ax = =
\/l—vz/c2 \/l—vz/c2
Ans. 7: (b)
Solution: v=0.3c, S A
W =< n=15
n
c My —»0-3¢
, 0.3c+— cln
Cu v
X ' c 03c
1+”"2v l+—.—
C n c
u.=038lc
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Ans. 8: (b)
Solution: u =v V=v
y = u, +‘V - v+1; B 2v2
1+”ng 1+Z—2 1+C—2
Ans. 9: (b)

Solution: Proper time interval

ar=.J(ary —Z—z = /(6.5)2 —[L;jz =6 sec.
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Solutions of PYQ [JEST]

Ans. 1: (c)

Solution: At =0, ¢, —t, =5us, x, — x| =5km, v=-V

t,—t, = — =
l1—— —F
(=) ot )|
= 0=5x10"° x5x10° =0
V2
1———
C2
Vo o5x107°
=20 107 = 1 =3x10°xCx107 = 03¢
C 5x10
Ans. 2: (a)
v v Y c v oV
Solution: now u = n [v+ j[]Jr_j :[H_j l-—+——
1 v-C n cn n cn c’n
+ 2
¢ n
=V— 2+ v LA AL A
ecn c*n* nocent con’ n n’
Ans. 3: (c)

Solution: (x; —x)=5x10" m, 1, =1/ = 5x10° sec

v

y +[ j t+[_2
(tz_tl): > 2
Y / Y

c’ c?

fy—1,=5x10° ——=5x10° =0 = v = 03¢

&_‘/
|—|
P—'N‘
N—
|
QN | <
—
I\)H\
|
=
N—
L

c
Ans. 4: (a)
Solution: v:g, u. =ccos60° :E, = ¢sin 60° :ﬁc
5 2 2
¢ 4.
Now u, :A zgjcosﬁzg
¢ 4c 14
I+——
2 5c
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Ans. 5: (b)
4.25 4.25
Solution: Proper life-time Afy =—— At =——
c v
Al, 425  425/c v v 1
At = = = = — |= 1——2 > V=—C
J1-v2 /¢ v J1-v /¢ c c V2
Ans. 6: (a)
Solution: x5 —x{ =cx8x60, t; —# =60
1 +% t1’+w;1 y
L—t,=0= C——C =0=0-1+—(x,—x)=0
c? c?

’ ! v !’ !’ v C
6—t+—(x)-x)=0=60+—cx8x60=0=v=—=
C C

c
Negative sign indicate frame is moving with the velocity gvector pointing from Earth to Sun.

Ans.7: 5.3

Solution: v=0.8c, u.. =0.6

’

u.+v 14
T T
1+ x2 )

C

2
I =l [1=2 = 4.2x10°V1=0.64 = 4.2x10° x0.36
c

[ 42x10°x036
== D 053=2 =53
u,  0.94x3x10 10
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