
ECTION

SOLUTION MANUAL

This solution manual shows my calculations

for how I came to my answers in part

C. I was too lazy to transcribe it, so it

is handwritten. If you have any questing

about how I came to my answers, and/oz

can't read my handwriting, feel free to

contact me some info is given on the exam).
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Part C Solutions

25. (a)i. Silicon

d. As time

on, we could look at the light

curve, and see if it matches the light curve of

type fa Supernova.

liia M-762, M= -19.3

m-M=-5+5logd)

16.2--19.3=-57056090)

35.5 =-5+5 logG) 11. 26110% pc

See the long las

)

1018.1=d

6).i. Small-angle formula uning distance from W.ii.

' = 206265

Angulur Radius

0=206265 (26100 PC ) =42.7.3" '2 =

(85.46

'

ii

i. We can use a doppler si

side of

the galary to give us this

Absolute Value of spectral skift & 3.008/0?tm/s

Reilding side a

27.1661 cm (9.4667 '(0-9) +2./06/cm= 21.124 cm

Appreaching Side

21:1061cm - 21.106 lcm (8.4667x1000) = 26.088.cmi

(21.088cm to 21.124 cm
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254 km/s
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ü.

1

G

kortit

Circumference of orbit = 2(26100pc) a

=163991pc

26100pc

24 km/s

163441 m (3-09-70% km) Les bon) -1.915810145

Rc
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(c). This one's a little weirder. First, we want to find

the total mass

(using on Kepler's third law). Then

we want to subtract out the given luminous matter.

1.7958104s (7.1 5160") -6.3/4vios yr

26100p(3.09x1099 km

km)

/AU

- 5.39/409 AU

1.496'10 km)

(5.391409 AJ)

1:56 71027408

(6.319x708 yr)

3.991 XO!? ye

Given luminous mans

33.926 X10 Mo

Total Mass

3.926x10^Mo -1.58870“Mo = 2.346 x70“ Mo

ge

p=a3 m =

→ ma
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26100pc

2010 ( 30780.9km) – 8.065x10"/&m=r

pc

V=Exp = x 9.065.80m) = 2.147x1063 m3 =V

2.346X10" Mo (1.99603064) = 4.664x104kg

1

Mo

4.669410,4 kg

2.125'10

.22 kg/m3

2.197X1063

ü first, we need to calculate the luminosity of the

galaxy (using the upparent magnitude and distance).

15.34 - M=-5+5 log (1.267/08c)

Mc-20.10

4.83-20.10 = 2.5 logela

Absolute 24.43= 2.5 log

4.972= log

<=9.375'10920

9.375870

5.934x10-2 10/10

6.58410" MO
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26. (a) Wein's Law!

plate

2900000

T

7 T=

2900000 - 5160K

2900000

7 peak

562um

(6) Stefan-Boltzmann Law

Note: When everything is in conveniat solar units, lots

of stuff cancets and we get:

L=RT4

R-V

k=Vi

(S160K)/(57784)

-

.

(c) Fez main sequence staro:

L

T4

0.370 Lo

L=M35

0.370=M3.5

^-/0.753 Mo

Ma-Mg . 2.5 log litt

4.83 M = 2.5405 (0.37040)

4.83-M2--1,094

15.909FM

e Not find answer

(6) For Main-Sequence stars,

-4.83

-4.83

m-M=-5+5 log (1)

12.9-5.9093-575 log d)

250.1pc=d

1

Final Answer

T = 100M-2.5

mass (M)

7-2.032-10

mioyo
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27.a) i. This is a fairly obscure property (I first heard about it

in some paper about AGN somewhere). If the ratio of

ą galary's radio flua density to its Optical Hlux density

greater than around 10 iz so, it is radio- load.

Otherwise, it is radio quiet.

•two of the points were for correctly stating radio out

The rest were for Calculating the ratio of Padi flux

density to optical flux density (17 251) and stating

it was >10.

.

14GM

OE 10c

where

everything Band

Bin SI units and ois in

radians.

1

1

1

1.86x109 Mol 1.998009 kg) - 3.7041097

= " by

1050 Pipe ( centar (3.940 ans, ) = 3.2458044
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OE

466.67x04)(3.70x100! kg)

-5.814'10'? radians

(3.245x60 cm m) (38103m%)?

5.81480? rad (180)/60

ķ

In all honesty, this question was

mostly

testing unit skills (although

the

ring

calculation

was important too).

(143") = 10.049"
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Planck's

Constant

hi

2

)

E

=4.908770-2

m

1
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m
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(6) i Just a friendly reminderi we're ignoring

relatione

effects.

KE: Ź mu? KE 3 1904w0-3kg 0.994-3800 mys) -4.05x60'y

2--

hc (6.626 X0-34 J:s) ( 3'108 m/s)

(4.05x70-145)

4.908710-12 100 mm 2. 41.908810 nm

Seen in X-Ray

2900000 2900000

15.90900k

I peak

4.9084/03 nm

First, approximate the hotspot to be

a sphere. And

thermal equilibnium. Use small-angle to determine

radius, and use stefan- boltzmann to determine

luminosity.

0=206265) des 2062650 - do-D

1050 Apc (104) (3.0920'km) (20m) = 3.2454015m

Mac

(3.2458/09m 0.285")

=4.48381019m

23:44/?pT! - 44(2.2428094

, ()Y

+44(5.026 408 m, ')(5.67x10 2x4) (1.21941035 K")

-14.365 41067 W
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Remember this from (a).ii?

(

IGM

(6.67'10"(3.708709 ) -12.742x10^m

(3408 / 

v=ve

12. GM

r = GM

ii. Does the point fall within the Schwartschild radius?

2 () - 2r = 5.484 40"'m

2GM

C

Twice the

radius of

the orbiting

particle

2 points for stating within", Remaining points for justifying

answer using Schwartzchill rading Equation could be solved

either subotically to get 2 oz numerically to get

5.484 462 m for full credit,
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