PHY1014
Week 5
Read chapter 6.5




This handout contains selected problems with 
· step-by-step solutions 
and 
· the demonstration of the thinking process involved in problem-solving.



#33
(a) 

Calculate Earth’s mass given the acceleration due to gravity at the North Pole is and the radius of the Earth at the pole is 6371 km. (b) Compare this with the accepted value of .
Step 1
Read the problem again and highlight the important information.
(a) 
Calculate Earth’s mass given the acceleration due to gravity at the North Pole is and the radius of the Earth at the pole is 6371 km. 
(b) 
 Compare this with the accepted value of .
Known: radius of Earth, acceleration due to gravity on Earth
Unknown:  the mass of Earth
Note: all physics quantities in the problem are in SI units. 
Step 2
Decide what formula to use.
Acceleration due to gravity can be found using this formula
,
  Nm2/kg2 is gravitational constant
 is acceleration due to gravity on a planet
 is the mass of a planet
If we rearrange it for mass, then we will have
Mass of a planet
,
 is the mass of a planet
 is acceleration due to gravity on a planet
 is radius of a planet
  Nm2/kg2 is gravitational constant
Step 3
Substitute numbers into formula and calculate.
(a) 


(b) This is identical to the best value to three significant figures.


#40




The existence of the dwarf planet Pluto was proposed based on irregularities in Neptune’s orbit. Pluto was subsequently discovered near its predicted position. But it now appears that the discovery was fortuitous, because Pluto is small and the irregularities in Neptune’s orbit were not well known. To illustrate that Pluto has a minor effect on the orbit of Neptune compared with the closest planet to Neptune: (a) Calculate the acceleration due to gravity at Neptune due to Pluto when they are  apart, as they are at present. The mass of Pluto is . (b) Calculate the acceleration due to gravity at Neptune due to Uranus, presently about  apart and compare it with that due to Pluto. The mass of Uranus is .
Step 1
Read the problem again and highlight the important information.
The existence of the dwarf planet Pluto was proposed based on irregularities in Neptune’s orbit. Pluto was subsequently discovered near its predicted position. But it now appears that the discovery was fortuitous, because Pluto is small and the irregularities in Neptune’s orbit were not well known. 
To illustrate that Pluto has a minor effect on the orbit of Neptune compared with the closest planet to Neptune: 


(a) Calculate the acceleration due to gravity at Neptune due to Pluto when they are  apart, as they are at present. The mass of Pluto is . 

(b) Calculate the acceleration due to gravity at Neptune due to Uranus, presently about  apart and compare it with that due to Pluto. 

The mass of Uranus is .
Known: 
(a) mass of Pluto, distance between Neptune and Pluto
(b) mass of Uranus, distance between Neptune and Uranus
Unknown:  acceleration due to gravity
Note: all physics quantities in the problem are in SI units. 

Step 2
Decide what formula to use.
To calculate acceleration due to gravity, we can use this formula
,
  Nm2/kg2 is gravitational constant
 is acceleration due to gravity on a planet
 is the mass of a planet

Step 3
Substitute numbers into formula and calculate.

(a) 
In this case  mass of Pluto.


(b) 

In this case  mass of Uranus.

The effect of Uranus on Neptune’s gravity is 20,000 times stronger than the effect of Pluto.

2

image2.wmf
kg

10

979

.

5

24

´


oleObject2.bin

oleObject3.bin

oleObject4.bin

image3.wmf
(

)

(

)

2

32

2

24

21122

637110 m9.830 ms

5.97910 kg

6.67410 Nmkg

GMrg

gM

rG

-

´

=Þ===´

´×


oleObject5.bin

image4.wmf
m

10

50

.

4

12

´


oleObject6.bin

image5.wmf
kg

10

4

.

1

22

´


oleObject7.bin

image6.wmf
m

10

50

.

2

12

´


oleObject8.bin

image7.wmf
kg

 

10

 

8.62

25

´


oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

oleObject13.bin

image8.wmf
(

)

(

)

(

)

112222

142

P

NP

2

2

12

6.67410 N mkg 1.410 kg

4.610 ms

4.5010 m

Gm

g

r

-

-

´×´

===´

´


oleObject14.bin

image9.wmf
(

)

(

)

(

)

112225

102

U

NU

2

2

12

102

4

NU

-142

NP

6.67410 N mkg8.6210 kg

 9.2010 ms

2.5010 m

9.2010 ms

2.010

4.610 ms

Gm

g

r

g

g

-

-

-

´×´

===´

´

´

==´

´


oleObject15.bin

image1.wmf
2

m/s

830

.

9


oleObject1.bin

