
Answer on Question #52055-Physics-Other 

The Earth reflects approximately 38.0% of the incident sunlight from its clouds and surface. a. Given that 

the intensity of solar radiation at the top of the atmosphere is 1 370 W/m^2, find the radiation pressure on 

the Earth, in pascals, at the location where the Sun is straight overhead. b. State how this quantity 

compares with normal atmospheric pressure at the Earth;s surface, which is 101 kPa. 

Solution 

Of the intensity 𝑆 = 1370
𝑊

𝑚2 the 38.0% that is reflected exerts a pressure 

𝑃1 =
2𝑆𝑟

𝑐
=

2(0.38)𝑆

𝑐
. 

The absorbed light exerts pressure 

𝑃2 =
𝑆𝑎

𝑐
=

0.62𝑆

𝑐
. 

Altogether the pressure at the subsolar point on Earth is 

a. 

𝑃𝑡𝑜𝑡𝑎𝑙 = 𝑃1 + 𝑃2 =
1.38𝑆

𝑐
=

1.38 (1370
𝑊
𝑚2)

3.00 ∙ 108 𝑚
𝑠

= 6.16 ∙ 10−6𝑃𝑎. 

b.  

𝑃𝑎

𝑃𝑡𝑜𝑡𝑎𝑙
=

1.01 ∙ 105𝑃𝑎

6.16 ∙ 10−6𝑃𝑎
= 1.64 ∙ 1010 𝑡𝑖𝑚𝑒𝑠 𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑡ℎ𝑎𝑛 𝑎𝑡𝑚𝑜𝑠𝑝ℎ𝑒𝑟𝑖𝑐 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒. 

 

 

                                                 http://www.AssignmentExpert.com/ 


