ASTR121
Homework 1 —Solutions

Ch. 19, Prob. 32.

W aregiventhat d =2 x 10° AU.
a. 1pc = 206265 AU

2 x 10% AU
d= 506265 A0,/ pc - O 8O PC
1 1 "
b.p:a'zmzo.l .

Thi sis aneasurabl e paral | ax angl ew t h noderntechnol ogy. The paral | ax accur acy
of the H pparcos satellitewas 0.001".

Ch. 19, Prob. 33.

1 1
d=5 = o153~ ~6-%4pc

. N . T
Extra: upperllmt.d+7W76.99pc,Iovverllmt.d,fwfal?,pc

So, withanuncertaintyof 0.01", therange of di stances becones 6.13pc - 6.99pc. And
for anuncertainty of 0.1", therange of distances becones 3.95pc - 18. 87 pc.

Ch. 19, Prob. 34.
W aregiventhat p=0.255", . =8.67"/yr, andV, =246 km/s.

i i u 8.67" /yr
a. Vt—4.74/Jd—4.746—4.74w—161km/s

b. V=V, 2 1V, 2 -+/246° + 1612 - 294km/s

c. SinceV, ispositive, itinpliesthat thestar is novingawayfromthe Sun.

Ch. 19, Prob. 37.

For thi s problem wewant to usethe Doppl er shift equation: A-Jo Ve

3 =< where xisthe
0
observed wavel ength, X therest frame wavel ength, andV, theradial velocity. Thisequation
. e LA Vi
sinmplifiedbecones: -— - 1= —.
A0 c
a. Wearegiventhat A =656.41 nmand 3y = 656.28nm Sol vingfor V, :
A ~ 1656.41 8 4 B
V, = (Wfl) c- (mfl) 3x10% =5.94x 10 m/s =59. 4km/s
b. Thestar i s nmovi ngaway fromus. Sincetheobservedwavel engthisgreater thantherest
wavel ength, thespectrumisredshifted. By convention, velocityispositivefor
recessi on and negati ve f or appr oach.
c. Waregiventhat 3y =486.13nm Sol vingfor x:
Vy (5. 94 x 10*
A= (— Qg = | =7~
(o 1) %o 3x 10°
d. The answer s do not dependonthedi stance. They only dependonthevel ocity of thestar.

+ l) 486. 13 = 486. 23 nm

Ch. 19, Prob. 38.
Todothis, wefirst needtoutilizethesmall angleformula:

ad
D= 506265
D a« d pc _
T~ T 206265 |year )+ Wheret -1lyear
3.086 x 103 km
Ve =pud[ =P 1 -d - 4. 74 ud[km/ s
¢ = 1] 506265y | = *9 506265 (3. 16x 107 5] | Hal :



Ch. 19, Prob. 40.

Sincethetwo stars havethe sanme apparent bri ghtness, star B, beingfurther away, mnust be
intrinsicallynoreluninous. Sincel « bd>whereListheluninosity,

b t he appar ent bri ght ness,

anddthedi stance. Therefore:

LB de52 de (dB)Z:(48)2

B ) ~ \da 12

- = > =~ = =42 - 16; Sostar Bis 16tines norel uni nous.
I—A bAdA dA

Ch. 19, Prob. 41.
Sincethetwo stars havethesanel uminosity, star D, beingcloser, nust appear brighter than

star C. Sinceb« 1 bistheapparent bri ghtnessanddthedi stance. Therefore:

E
bo _ gci = (di)z = (@)2 =52 - 25;: Sostar Dappears 25tinmes brighter
bc = dD2 ~\ldp 112 N h ' .

Ch. 19, Prob. 45.
W aregiventhat for thisparticular star, d=2.97pc. Wearealsotoldthat thisstaris®60

ti mes di mrer t han what t he naked eye can see: Dgiar = % beye. WV al so knowt hat t he bri ght ness

depends onl y ont he di st ance (b o« diZ) sinceit’ sthesamestar, Lrenmainsthesane. So:
Dst ar _ deye2 _ ( deye )2
Deye dstar dstar

1 deye \° 4
W:(z.w) == > deye = 0. 38 pc = 7.91 x 10* AU

Thi s di stancei s about 2000ti mestheorbit of Pl utoaroundthe Sun. That woul d be very cl ose
for astar sincethat distanceisw thintheQort cl oud.

Ch. 19, Prob. 48.
We are gi venthat M=0, m=14. The di stance nodul us:
m-M=51o0g (d) -5
14-0=5lo0g (d) -5
19 =51 o0g (d)
d =6.3kpc

Ch. 19, Prob. 52.
V¥ have t he equati on: B—V:rrg—m,:Z.SIog(E—V).
B
a. Thisequationiscorrect becauseit relatesthedifferenceintheBandVnagnitudesto
thebrightnessratioof BtoV. It canbederivedfromthe magnitude -brightnessratio
relationinBox 19 -3inthetextbook.
b. Bellatrix: B-V=2.5l0g (0.81) =-0.23
TheSun: B-V=2.5lo09 (1.87) =0.68
Betel geuse: B-V=2.5l0g (5.55) =1.86
Theseresultsinplythat thesmaller thecol or i ndex, thebluer (or hotter) thestar.

Extra Credit :
W aregiventhat m=12.1andp =0.222".

a. me:SIog(d>75:5log(%)75:5log( 1 )75:71.73

0.222
M=-(-1.73-m) = -(-1.73-12.1) - 13. 83
b. Mun = 4. 83
L
Mun - M= 2. 51 og (Lsun )

4.83713.83:2.5Iog(LL |- -9
sun
L

C -2.5x10%; Therefore, thisstaris2. 5x10“tinesas ! uninousasthe Sun.
sun




