
Math 205 Final Exam Formula Sheet 
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2. Projection of u onto v:  = uvproj v
v

vu
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛ •
2  

3. Work formulas: W = F
PQ
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4. Parametric equations of a line in space: atxx += 1 , btyy += 1 , ctzz += 1  
5. Equation of a plane:  0)()()( 111 =−+−+− zzcyybxxa  

6. The distance between a plane and a point Q (not on the plane): D = proj  
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7. The distance between a point Q and line in space is given by where v is the direction vector for the  line 

 and P is a point on the line: D = 
v
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8. Cylindrical to rectangular: θcosrx = , θsinry = , zz =   

9. Rectangular to cylindrical:  , 222 yxr +=
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10. Spherical to rectangular: θφρ cossin=x , θφρ sinsin=y , φρ cos=z  
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12. Spherical to cylindrical: , φρ 222 sin=r θθ = , φρ cos=z  

13. Cylindrical to spherical: 22 zr +=ρ , θθ = , 
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14. The unit tangent vector:  T(t) =
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15. The principal unit normal vector:  N(t) = 
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16. a(t) =  T(t) +  N(t) , where  = Ta Na Ta
dt
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17.  = T Ta •a
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19. Arc length formula:  s = dtt
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20. Arc length function:  s(t) = duu
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23. The total differential: dyyxfdxyxfdz yx ),(),( +=  

24. Suppose that in the equation , y is defined implicitly as a    

 differentiable function of x.  If F is differentiable, then 
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25. If the equation  defines z implicitly as a differentiable function  0),,( =zyxF

  of x and y, then 
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26. The directional derivative: θθ sin),(cos),(),( yxfyxfyxfD yxu += . 

27. The gradient: i + j =∇ ),( yxf ),( yxf x ),( yxf y

28. Tangent plane:  0 0 0 0 0 0 0 0 0 0 0 0( , , )( ) ( , , )( ) ( , , )( ) 0x y zf x y z x x f x y z y y f x y z z z− + − + − =

29. Angle of inclination: 
n
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30. The Second Derivative Test: Suppose the second partials of f are continuous on an open region 
 containing  and 0 (i.e.  is a critical point). Let 
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 a) If 0>d  and , then  is a relative minimum. 0),( >bafxx ),( baf
 b) If 0>d  and , then  is a relative maximum. 0),( <bafxx ),( baf
 c) If 0<d , then  is neither a relative minimum nor a relative maximum. ),( baf
 d) The test is inconclusive if 0=d . 
  


