
 

 
(23)   3.7    Implicit Differentiation (A) 

 

Example 1 
29    July 25th, 2002

Let ݔ = ݔ + ݕݔ + ଶݕ2 Find ݕ at ݔ݀ݕ݀ = 1  

Solution ݔ = ݔ + ݕݔ + ଶݕ2   1 = ଶ൫1ݕ + ݕ + ൯\ݕݔ − ሺݔ + ݕݔ + 2ሻ2ݕ\ݕݕସ   at     ݕ = ݔ 1 = ݔ  + ݔ + 21 ݔ    = ݔ2 + ݔ  2 =  −2 1 = ൫2 − ൯\ݕ2 − ሺ−2 − 2 + 2ሻ 21\ݕ   1 = 2 − \ݕ2 + \ݕ2 \ݕ4  = \ݕ 1−  =  − 12 
 

Example 2 
40   May 3, 2007

Use implicit  differential to find ݕ\\  if   ݔଶ + ସݕ = 16 

Solution ݔଶ + ସݕ = ݔ2  16 + \ݕ ଷݕ4  = \ݕ  0 = ଷݕ4ݔ2−  \\ݕ   = ଷሺ−2ሻݕ4  + ∙ ݔ2 ଺ݕ 16 \ݕଶݕ12   
\\ݕ = ଷݕ 8−  + ଶݕ ݔ 24  ∙ ଺ݕ ଷ16ݕ4ݔ2−  = ଷݕ 8− + ∙  ݔ 24 ଺ݕ 16ݕ4ݔ2−  = ଷݕ 8−  − ଺ݕ ଵ16ିݕݔ12   
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Homework 
 

Find   ݕ\          Find    
ௗ௬݀ݔ 

ଶݔ 1 + ଶݕ = 4  

2 ሺݔ − ሻଶݕ − ݕ = 0  

3 ሺݕ + ሻଶݔ3 − ݔ4 = 0  

4 ሺݔଶ + ଶሻଷହݕ3 =   ݔ

ଷݔ 5 + ଷݕ − ݕݔ3 = 0  

ݕݔ 6 + ሺݔ + ሻଷݕ = 1 26   May 10, 2001 

7 Find  ݀ݔ݀ݕ at ݔ = 0  if    ݕݔ + ሺݔ + ሻଷݕ = 1  

              

1 Find the equation of the tangent line to the graph of 5ݔଶ + ଶݕ4 = 56 at the point ሺ−2 , 3ሻ 

2 
16  July 30,   1998 
Find the equation of the tangent line to the curve ௫మଽ + ௬మସ = 1  at the point ܲሺ 0 , −2 ሻ 

3 
17  August  4, 1998 
Find the equation of the normal line to the curve ௫మସ + ௬మଽ = 1  at the point ܲሺ 2 , 0 ሻ 

4 
41   July 19, 2007 
Show that the curves ݔଶ + ଶݕ = ݕ  ଶ  andݎ =  are orthogonal  (meet at right angles) ݔ݉
for all constants ݎ ≠ 0 , ݉ ≠ 0 

5 Find the point(s) at which the tangent line to the 
graph of 3ݔଶ − ଶݕ2 = 1 is perpendicular to the line 2ݔ + ݕ3 + 1 = 0 

6 Find all the point on the graph of  ݔଶݕଶ + ݕݔ = 2  
where the slope of the tangent line is −1 

7 
23   April 27,2000 
Let  f  and ݃ be functions for which ݂\ሺݔሻ = ݃ሺݔሻ and ݃\ሺݔሻ = ݂ሺݔሻ 
 for all x . Show that ݂ଶሺݔሻ − ݃ଶሺݔሻ is a constant function 

8 
27   August  2, 2001 
Find an equation of the normal line to the curve ݔଷ + ݕଶݔ2 + ଶݕ = 1  at the point ܲሺ 1 , 0 ሻ 
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Homework 
 

9 
6  January 6,  1993 
Let y be a function of x implicitly defined by 3ݔଶ − ଶݕݔ + ݕ2 = 12 Find the equation of 
normal line to the graph of y at the point  ( 2 , 0) 

10 
9  January 9,  1994 
Let y be a function of x defined implicitly by   ݕݔ)ݕݔ + ݔ + (ݕ = 1  
Find the equation of the normal line to the graph of y at ݔ = 1 

11 
1  November  1987 
Assuming that the equation  ݔଷݕଷ + ଶݔݕ + ݕ + ଶݕݔ = 3  determines implicitly a  
differentiable  function   ݂  such that  ݕ =   Find an equation for the normal to .(ݔ)݂
the curve at ( 0 , 3)  

12 
4  May 19, 1992 
Find the equation of the tangent line to the graph of ݔଷ + ଷݕ − ݕݔ4 = 0  
at the point ( 2 , 2) 

13 
Assuming that the equation  ݔଷݕଷ + ଶݔݕ + ݕ + ଶݕݔ = 5  determines implicitly a  
differentiable  function   f  such that  ݕ =   Find an equation for the normal to the .(ݔ)݂
curve at ( 0 , 5)  

14 
5  July 13,  1992 
Find an equation of the normal line to the graph of  ݕଷ + ଶݕݔ + ଶݔ + 3 = 0 
at the point ( 1 , −2) 

15 30    May 15th, 2003 
Find an equation of the normal line to the graph of ݕݔ + ݔ) + ଷ(ݕ + 1 = 0 at ݔ = 0 

16 
14  December 18,  1997 
Find the equation of the tangent line to the graph of (ݔଶ + ଶ)ଶݕ =    ݕݔ4
at the point ܲ( 1 , 1 ) 

17 Use implicit  differential to find ݀ݔ݀ݕ if ଶݔ = ݔ + ݔݕ −  ݕ

18 Use implicit  differential to find ݀ݔ݀ݕ if ݔ√ + ඥݕ = 4 

19 
23   April 27,2000 

Find ݀ݐ݀ݕ  at ݐ = 9    given that ݕ = ݑ + ݑ2 − ݑ 1 =  ൫3√ݐ − 7൯ଶ
 

20 Find the equation of the normal line to the graph of the equation   √ݔ + ඥݕ = 3  at the  
 point where ݔ = 1 
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