
Name:            Derivations Practice 
 
Part I – Algebra Review 
Directions: Solve the following equations for the given variable and conditions. Simplify if needed. 
 
Example: 2x + xy = z  Solve for x 
  x(2 + y) = z 
  x = 𝑧𝑧

2+𝑦𝑦
 

 
1. v1 + v2 = 0  Solve for v1 

 
 
 
 

2. 𝑣𝑣𝑓𝑓2 = 𝑣𝑣𝑖𝑖2 + 2𝑎𝑎𝑎𝑎   
a) Solve for vi     b) Solve for x 

 
 
 
 
 
 
3. 𝑥𝑥𝑓𝑓 =  𝑥𝑥𝑖𝑖 +  𝑣𝑣𝑜𝑜𝑡𝑡 +  1

2
 𝑎𝑎𝑡𝑡2 

a) Solve for vo     b) Solve for t if vo = 0 
 
 
 
 
 
 
 
c)    Solve for t if xo = xf  

 
 
 
 
 
 
 
 
4. 𝐹𝐹 = 𝑚𝑚 𝑣𝑣𝑓𝑓 − 𝑣𝑣𝑖𝑖

𝑡𝑡𝑓𝑓− 𝑡𝑡𝑖𝑖
 

a) Solve for vf if ti = 0    b) Solve for tf if vf = 0 and ti = 0 
 
 
 
 
 
 



5. 𝑎𝑎𝑐𝑐 =  𝑣𝑣
2

𝑟𝑟
    Solve for v 

 
 
 
 

6. 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 =  𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇𝜇   Solve for 𝜃𝜃 
 
 
 
 
 
 

7. 1
2

 𝑚𝑚𝑣𝑣𝑓𝑓2 + 𝑚𝑚𝑚𝑚ℎ𝑓𝑓 = 1
2

 𝑚𝑚𝑣𝑣𝑖𝑖2 + 𝑚𝑚𝑚𝑚ℎ𝑖𝑖 
a) Solve for hf if hi = 0 and vf = 0   b) Solve for vf if hf = 0 

 
 
 
 
 
 
 
 
 
8. Ft = mvf – mvi   Solve for vf 

 
 
 
 
 
 

9. m1vi,1 + m2vi,2 = (m1 + m2)vf  Solve for vi,2 
 
 
 
 
 
 
 

10. (𝐹𝐹1𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑟𝑟1 + (−𝐹𝐹2𝑠𝑠𝑠𝑠𝑠𝑠∅)𝑟𝑟2 = 0 Solve for r2 
 
 
 
 
 
 
 
 
 
 



11. 𝐹𝐹𝑔𝑔 = 𝐺𝐺 𝑚𝑚1𝑚𝑚2
𝑟𝑟2

   Solve for r 
 
 
 
 

12. 𝐿𝐿 − 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 =  𝑣𝑣
2

𝑟𝑟
   Solve for L 

 
 
 
 
 
 

13. 𝑚𝑚𝑚𝑚2

𝑅𝑅
= 𝐺𝐺 𝑀𝑀𝑀𝑀

𝑅𝑅2
   Solve for v 

 
 
 
 
 

14. 𝑇𝑇 = 2𝜋𝜋�𝐿𝐿
𝑔𝑔
    Solve for g 

 
 
 
 
 
 

15. 1
𝑅𝑅𝑇𝑇

=  1
𝑅𝑅1

+  1
𝑅𝑅2

   Solve for RT 

 
 
 
 
 
 
 

 
Part II – Algebra Review with Substitution 
Use the equations in each problem to solve for the specified variable in the given terms. Simplify. 
 
1. 𝐹𝐹𝑓𝑓 =  𝜇𝜇𝐹𝐹𝑁𝑁 and 𝐹𝐹𝑁𝑁 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  Solve for µ in terms of Ff, m, g, and 𝜃𝜃 

 
 
 
 
 
 
 
 
 



2. F1 + F2 = FT and F1d1 = F2d2  Solve for F1 in terms of FT, d1, and d2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Fc = mac and 𝑎𝑎𝑐𝑐 =  𝑣𝑣
2

𝑟𝑟
   Solve for r in terms of FC, m, and v 

 
 
 
 
 
 
 
 
 
 
 
 

4. 𝑇𝑇 = 2𝜋𝜋�𝐿𝐿
𝑔𝑔
 and T = 1

𝑓𝑓
   Solve for L in terms of π, g, and f 

 
 
  


