0000000000
0000002014/6/9

Doobobooodgobbobooooobn

1.1 v = (vg—V) +agt

1.3 (c)a=—g,v=—gt,y=h—(1/2)gt?

1.5 10m/s. 00000000DO0DOOCOO

1.7 000000 60km/h00D0O0O00O0DOOOO ZOﬂQQSkm/hDDDDDDD
1.9 (a) (2/v3)m/s= 1.15 m/s. (b) (V3 +1//3)m/s 2231 m/s0(c) 0000
1.11 (a) vo = \/k/mAD (b) v = \/3k/m(A/2)0

1.13 (a) vpe = 0.4vg, v, = —0.6v90 (b) vge = —0.6vg, v, = —1.60y0
2.1 166000
2.3 (a)000 39° 0000 190 km/h. (b) 000 53° 0000 90 km/hO
2.5 0000 63° 0000013 m/sO
2.7 000D00O00ODOO0ODOOOOOOOO
2.9 ty =2Dvy/ (v2 - V@)Otg =2D/\/12 - VgOOOODOO BOOOO
3.1 () 00000() 000000
35 ()00 cO00 vs. (b)) 00 cO00 v5—vy. (¢) 00 ¢cO00 vg — vy + o0
4.1 40 s.
4.3 v =0.789c.
4.5 e=5x 10713,
4.7 (a) 100/30. (b) 80/3 0. (¢) 64/30 0
4.9 2.6 x 1071950
4.11 (b)200. (¢) 1200. (d)5 0. (e) 1400
4.13 1.04 x 1077 sO

5.1 (a) 1.01 x10° 0. (b) 1.42 x 10* 0. (c) 1.41 x 10* 00D

3 (3/5)c.

5.5 v/c=0.996, 8.9 x 107° m

5.7 (a) v/e=1-13.0x10"". (b) 7.8 m.

59 (a)e=1x107%. (b)5x 10" mO00D00DO000000O0

5.11 (b)3600. (c) 450, ()27DD

1 (a) —1077s. (b) 5x 10715 s

3 (a)5/120. (b) 5/1300. ()12/13IZID

7 (a) 600 me. (b) 1333(3)me. (c) 1666(2)m/c. (d) 1066(2)m/c.
6.11 (c)8/500. (d)10/90. () 2/30. (f)8/900. (g) 8/15000
6.13 (a) 10800 0. (b)8G4000D0ODOO,000O0
6.15 (a) (4//3)00. (b) 00 30200000000

7.1 () AD520,B0200. (b)2400. (¢) BODODODODO00O0000000000000
goboobogooboo

73 0000O0O00DOOOOOOOoOoOooOOoOoOoD



7.5 0000O0OO0OOOOOO0ODOOO0ODOOODOOUOODOOUOODOOODOOODOOO

7 0000000000000 D0000000000000000000000000DO0ODO0O000d
gbooooooobooboboooooooobooboboboooobooon

8.1 11.5s.
8.3 (a) —1.2m. (b) 1.6 m/c.
8.5 (a) (15/17)c. (b) (i) 80 m. (ii) 100 m. (iii) 80 m. (c) (i) 166.7 m/c. (ii) 283.3 m/c.

8.7 (a) v=+/c2+ 31}3/2. (b) 6 = tan~' (¢/v/3vo).

89 00 =(1—¢)e/(1—e+¢e2/2).

8.11 cosb' = (cosd —V/ec)/(1 —(V/c)cosb).

8.13 v\/2 — v2/c2.

8.15 (b) a/, = as. (c) a, = al,(1—V?/c?)32/(1 +0v.V/c?)3.

9.1 (a) 000. (b)000000000000O0000

9.3 (a) 0000

9.7 (¢c)00D0O0O0ODOODOODOSOOOODYS0DOO0O0ODDODOOO(d) SOODODODODOOD EQOD
000000000 Suoooooooo

9.9 V = (4/5)c.

9.11 (a) 0. (b)ODO. (¢)ODO.

10.1 (a) 1.005. (b) 1.15. (c) 224. (d) 7.07 x 10%.

10.3 2.25 x 10° m/s.

10.5 (b) 0 ADDO (v)), =00 (vh)y = (=3v0/2)/ (1+v3/2¢)00 BOO (v)y =—vo O (v})y =
(—v0/2)/ (1 —v3/2¢%)0

10.7 M/m = 9/16.

10.9 v/c = 0.14.

11.1 KE = 29mc?, p = 29.983me, v/c = 0.9994.

11.3 KE =8.1x 10% J = 9mc?.

11.5 (a) 4.265 MeV. (b) J00ODODO0OODOOODDOOOODDOOO

11.7 30 m.

11.9 (a) E = 0.511 MeV. A = 0.00243 nm. (b) 1.02 MeV.

11.11 2.6 x 10719 s,

11.13 (a) 5000 MeV/c. (b) 12 000 MeV/c2. (c) 8000 MeV/c2.

11.15 e =5x10"".

11.17 ¢ =4.9 x 107, 25 m/s.

11.19 v, = —(4/5)c, v, = —(9/25)c.

12.1 M =2m + k(Ax)?/2c%

12.3 3.4 MeV.

12.5 (a) 109.8 MeV. (b) 4.1 MeV. (c) 29.7 MeV/ec. (d) 0.27c.

12.7 v, =0.11¢, v = 0.61c.

12.11 (a) #U00000000000000(() B, = (M*2 - M?)c*/2M*.

12.13 0.60 MeV.

12.15 000 146.3 MeV.



12.17 7mc?

12.19 AX\ =0.0024 nm, KE, = 8.6 x 1075 eV.

12.23 1.66 m/s.

12.25 (b) (3/5)c. (¢) M/My=+/(1 —v/c)/(1+v/c). (d) 1/3.

12.27 (a) (i) 0.728. (ii) 0.866. (iii) 0.950.

13.1 (a) p=0.383 MeV/c, E = 0.639 MeV. (b) p’ = —0.214 MeV/c, E' = 0.554 MeV.

13.3 p; = 0, py, = 704.7 MeV/c, E = 1175 MeV, p;, = —881 MeV/c, pj, = 704.7 MeV/c, £/ =
1469 MeV.

13.5 1.0 x 1073,

13.7 v/c=4/5.

13.9 (b) 00O00D0wv/c=0.162, 0.212, 0.258, 0.3170

13.11 vy Jvpn = M/ M.

13.13 Tmy,c?.

13.15 (a) 000000 (b) 4mec?*0

13.17 (a) 3.10 GeV. (b) e = 5.4 x 1078. (c) 9.4 x 10® GeV.

13.19 () 000000000 144mc? 0,00000000 12me?0

13.21 +(12/25)c.

14.1 () 00000000000 00DO(b) 000O0DO0DO00

14.3 () 000000000 (b) 00000 OOO0

14.5 (a) y = (1/2)g(L/c)?. (b) 1.4 km.

147 000:000000000000000000000000O00O00O0O0000000

14.13 (a) 1.3 x 10" m. (b) 1.8 x 103 m/s. (¢) ~3 ns. (d) ~ 107¥ s/s. () 00 DDDODODODO
~36x10711'0,000000000000 ~1.8x 1071,

A.1 (a), (b) 1.015. (c) 0.9850.

A.3 (a) 3.00006. (b) 3+6 x 10717,

A5 (a) (1/2)mv(v?/c?). (b) v/c = 0.1414

C.1 (a) vggpn =v/(1 —v/c). (b) vgpn =v/(1+v/c).

C.3 (a) AY/At= /(1 —v/c)/(1+v/c). (b) von /von =/ —v/e)/(1+v/c). (¢) (a) 0 (b)0 OO
0Ov——00000000

E.l (a) B=1/a. (c) V =¢/2.

E.3 (¢ 000000000000000000000 c0000000000000000000000
00000000000000000000000000000

F.1 4s

F.3 (a) 2v/30mc/qFEy. (b) 37 us

F.7 (b)t000000,a— F/mDO00,t000000, a— 00

G.3 (a)300000. (b) 10.50. (c) 4200

G.5 (b)2.20.

G.7 400.

G.9 (a) 11.70. (b) 462 0.

~—~ o~ —~




G.11

T X(X +2)
V = tanh Ty, = -
e =T T X+1
v
T =sinhThop = ——— = \/X(X 1 2
ood /71_‘/2 ( )
1+ v\ "2
TDDDln<T+\/1+T2)ln<1_V> —In (X +1+ VXX +2))

1
X=yV1+4+T2-1=—— —1=2sinh?(T, 2
V1i-V2 (Tooo/2)

H.1 (a) ?*Th (b) 23.5 MeV.

H.3 KEpg = 4Migc® + 2mec? — Magec?.
H.5 3.1x10*® 000 /sO

H.7 (a)86cm. (b) DOODOO



