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Paper 2
Structured question
 1 (a) (i) 1.98 × 1020 N

 (ii) 3.46 × 108 m
 (iii) Newton’s Universal Law of Gravitation

(b) (i) ρ = 
3g

4πGr
 (ii) 3 332.36 kg m−3

 2 (a) (i) a = 
v2

R

 (ii) F = 
mv2

R

   = 
m
R 2πR

T 
2

   = 
4 mπ2R

T2

(b) (i) Towards the centre of the circle
 (ii) 3 395.06 N
 (iii) Road surface friction

 3 (a) v = GM
R + h

(b)  
1
2 mv2

escape = 
GMm

R

  vescape = 2GM
R

(c) There is no other gravitational force than the Earth’s gravitational 
force

(d) (i)  
mv2

r  = G
Mm
r2

  M = 
v2r
G  ——①

  v = 
2πR

T  ——②

  ② → ①:

  M = 2πr
T 
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r
G

  M = 
4π2

G  r3

T2 
 (ii) m = 

4π2

G  r3

T2 
   = 

4π2

6.67 × 10–11   (50 000 × 103)3

(8 × 60 × 60)2 
   = 8.92 × 1025 kg

Answer




