
HomeWork	#	4	
	

Submitted	by:	Zeeshan	Ahmad	
Submitted	To:	Prof.	Viviana	Vladutescu	
EET-3132	Remote	Sensing	

	
Chapter	#	4	

	
Q1:	-	Calculate	the	angular	velocity	with	respect	to	the	center	of	the	Earth	for	a	
Geosynchronous	orbit	in	rad/s?	

ANS:	-	ω=V/R,	Also	 𝜔 = #$
%
= #$

&',)**+
= 7.27 ∗ 1023rad/sec	or	85urad/sec	

Q2:	-	Calculate	the	period	for	a	circular	orbit	at	an	altitude	of	one	Earth	radius.	
ANS:	-	 R:;<=> = 6380km	

τ =
2π

R:;<=>
𝑟G

𝑔𝑜		 =
2𝜋

6380𝑘𝑚 ∗
2 ∗ 6380𝑘𝑚 G

9.8𝑚/𝑠# 		 = 14339 sec 𝑜𝑟	𝑎𝑏𝑜𝑢𝑡	4	ℎ𝑜𝑢𝑟𝑠	

Q3:	-	Calculate	the	period	for	a	circular	orbit	at	the	surface	of	the	Earth.	What	is	the	
	 velocity?	This	is	a	“Herget”	orbit,	and	is	considered	undesirable	for	a	satellite.	
ANS:	-	 R:;<=> = 6380km	
	 	 	 Period	=	 τ	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

τ =
2π

R:;<=>
𝑟G

𝑔𝑜		 =
2𝜋

6380𝑘𝑚 ∗
(6380𝑘𝑚)G

9.8𝑚/𝑠# 		 = 5076𝑠𝑒𝑐	

Velocity	=	v	

v = g_
<
		R:;<=> =

9.8m/s#

6380𝑘𝑚 ∗ 6380km = 7907m/s	

Q5:	-	Derive	the	radius	of	the	orbit	for	a	geosynchronous	orbit.	
ANS:	-	We	know	that	

	 	 τ = #$
`abcde

fg

hi
			 Implies	that	𝑟3 = (𝑅𝐸𝑎𝑟𝑡ℎ∗𝜏2𝜋 )

2
∗ 	𝑔𝑜	

r	=	 (mnopqr∗s
#t

)# ∗ 	𝑔𝑜g
	 =	 ('G&****∗&')**

#t
)# ∗ 	9.8g

	 =	41883.685km	

	
	 	 	

Q6:	-	Can	you	see	Antarctica	from	geosynchronous	orbit?	
ANS:	-	No,	Antarctica	cannot	be	seen	from	geosynchronous	orbit	because	
	 geostationary	satellites	does	not	cover	that	region.	
	



Q7:	-	A	satellite	is	in	an	elliptical	orbit,	with	perigee	of	1.5	Earth	radii	(geocentric),	
	 and	apogee	of	three	Earth	radii	(geocentric).	If	the	velocity	is	3.73	km/s	at	
	 apogee,	what	is	the	velocity	at	perigee	(what	is	the	semi-major	axis)?	Hint:	Use	
	 conservation	of	angular	momentum:	L	=	mv	 ×	 r	=	constant.	
ANS:	-	 	 	 	 𝐿v	 =	mVa	X	Ra	and	 𝐿𝑝	 =	mVa	X	Ra	

	 	 	 	 	 mVa	X	Ra	=	mVa	X	Ra	
Vyz<{|zzRyz<{|zz = 	V;y_|zz𝑅}~ih�� 	

	 	 	 	 	 Vyz<{|zz	 =	
𝑉}~ih��𝑅}~ih��

𝑅~�f�h��	

Vyz<{|zz =
3.73 𝑘𝑚𝑠 ∗ 19.14𝑋10'	𝑚

9.57X10'	𝑚 	

Vyz<{|zz = 7.46km/s	
Q4:	-	Look	up	the	orbits	for	the	nine	planets	and	plot	the	period	vs.	the	semi-major	
	 axis.	Do	they	obey	Kepler’s	third	law?	This	is	best	done	by	using	a	log-log	plot.	
	 Even	better,	plot	the	two-thirds	root	of	the	period	vs.	the	semi-major	axis	(or	
	 mean	radius).	
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