
 

 

 
(24)   3.7    Implicit Differentiation(B) 

 
Example 1 

60   October 31 ,  2011 ( 4 points ) Let ݂ሺݔሻ = ଷݔ tanଶ ݔ + ඥsecሺ2ݔሻ . Find ݂′ሺݔሻ. 

Solution ݂ᇱሺݔሻ = ଶݔ3 tanଶ ݔ + ଷݔ ∙ 2 tan ݔ secଶ ݔ + 2 secሺ2ݔሻ tanሺ2ݔሻ2ඥsecሺ2ݔሻ  

 

Example 2 Find ݀ݔ݀ݕ if 
ଷ1ݕݔ + sec ݕ = 1 +  ସݕ

Solution ݕݔଷ1 + sec ݕ = 1 + ଷݕݔ  ସݕ  =  ሺ1 + ସሻሺ1ݕ + sec   ሻݕ
ଷݕݔ   = 1 + sec ݕ + ସݕ + ସݕ sec ଷݕ ݕ + ݔ ∙ \ݕଶݕ3 = sec tan ݕ \ݕ  ݕ + \ݕଷݕ4  + ଷݕ4  sec \ݕ ݕ + ସݕ sec ݕ tan ଶݕݔሾ3\ݕ \ݕ  ݕ − sec tan ݕ − ݕ ଷݕ4 − ଷݕ4  sec ݕ − ସݕ sec ݕ tan ሿ ݕ = \ݕ ଷݕ −  = ଶݕݔଷ3ݕ −  − sec tan ݕ − ݕ ଷݕ4 − ଷݕ4  sec ݕ − ସݕ sec ݕ tan    ݕ
 

Example 3 Find ݀ݔ݀ݕ if tanଷሺݕݔଶ + ሻݕ =  ݔ

Solution tanଷሺݕݔଶ + ሻݕ = ଶݕݔ3tanଶሺ ݔ + ሻݕ secଶሺݕݔଶ + ሻݕ ∙ ଶݕൣ + ݔ ∙ \ݕݕ2 + ൧\ݕ = ଶݕ 1 + ݔሺ2\ݕ + 1ሻ = 13tanଶሺݕݔଶ + ሻݕ secଶሺݕݔଶ + ݔሺ2\ݕ ሻݕ + 1ሻ = 13 cotଶሺݕݔଶ + ଶݕݔሻ cosଶሺݕ + ሻݕ −  ଶݕ 

\ݕ =  13 cotଶሺݕݔଶ + ଶݕݔሻ cosଶሺݕ + ሻݕ − ݔଶሺ2ݕ  + 1ሻ    
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Homework 
 

Find   ݕ\          Find    
ௗ௬݀ݔ 

1 sinሺݔଶݕଶሻ =   ݔ

2 cosሺݔ + ሻݕ2 = 0  

ݔ 3 = sinଶݕ  

ଶݔ 4 = cos 1ݕ + csc   ݕ

5 ݂ሺݔሻ = ݔ2√ + 1 secଷሺ5 − ଶሻݔ 41   July 19, 2007 

6 ඥ1 + sinଷሺݕݔଷሻ =   ݕ
 

1 
9  December 12,  1996  
If ݕ is a function of ݔ defined implicitly by  cosሺݕݔሻ + ݕ2 + ଶݕ tan ݔ = 3  
then find the equation of the tangent line to the graph of   ݕ  when  ݔ = 0 

2 6  9   May  1996 
Find an equation of tangent line to the graph of  ݕ + ଶݕ sin ݔ + sinሺݕݔሻ = 1 at ݔ = 0

3 Find an equation of tangent lines to the graph of   ݔ sin ݕ + cos ݔ + ଶݕ = 5  
when  ݔ = 0 

4 
4  15   December  1994 
Find the equation of the normal line (lines) to the graph  ݕݔ + tan ݔ + ଶݕ = 9  
at the points  on the graph where ݔ = 0 

5 
11  May 15,  1997 &   13  May 15,  1997 
Find an equation of the normal line to the graph of the following equation  
ݔ  sin ݕ + ݕݔ + ݕ − ߨ = 0  at the point whose x-coordinate is 0 

6 Find the equation of the normal line to the graph  ݔଶݕ + sin ݕ =   ߨ2
at the point whose x-coordinate is   2ߨ 

7 
23  April 27 ,  2000 
Find ௗ௬ௗ௫ if ݕ is implicitly defined by  ݔ tan ቀ௬௫ቁ − 1 = 0 

8 Find an equation of the tangent line to the curve  3ݕଷ + ݕݔ4 − ଶݔ sin ݕ = 3   
at the point ܲሺ 0 , 1 ሻ 
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Homework 
 

9 22  December 7,  1999 
Find an equation of tangent line to the graph of  ݕ + ଶݕ tan ݔ + sinሺݕݔሻ = 1 at ݔ = 0 

10 
33   May 6, 2004 
Find an equation of tangent line to the graph of  tanଶሺݔሻ − cosሺ2ݔሻ − ଷݕ = 0 
     at the point whose x-coordinate is  ߨ 

11 
31    July 31st , 2003 
Find an equation of the normal line to the graph of  ݕ = ଶݔ + ݔ sin ݕ + గଶ  at ݔ = 0 

12 Find an equation of the normal line  
at ݔ = 0 to the graph of  ݕଷ + ݕ sinሺݔሻ − cosሺݕݔଶሻ = 0   

13 
28   Dec 20, 2001 
Find an equation of the tangent line to the graph of  ݔଶݕ + sinሺݕݔ + ଶሻݕ = ݔ + 2 
at the point whose y-coordinate is 0 

14 

 
Find an equation for tangent line to the graph of the function given by the equation 

ݔ cos ݕ + ݕ cos ݔ = at the point ቀ 2ߨ 2ߨ ,  2ቁߨ

15 
11  August 11,  1994 A 
Find the equation of the tangent line to the graph of the equation 
                                ඥݕݔ + tanሺ1 − ଶሻݔ = 1 at the point whose ݔ −coordinate is 1 

16 

7  June 17,  1993 
Let ݕ be a function of ݔ defined implicitly by  ݔ sin ݕ2 = ݕ cos  Find the equation  ݔ2
of  

the normal line to the graph of ݕ at  ቀ 4ߨ ,  2ቁߨ

17 
12  July 25,  1996,    1995  &    7  July 25,  1996 
Find the equation of the tangent line to curve 1 + ݕଶݔ16 = tanሺݔ − ሻ at the point ቀݕ2 4ߨ , 0ቁ 

18 
1  December  3,  1992 
Find an equation for tangent line to the graph of the function given by the equation 
ݔ        sin ݕ + cos ݔ + ଶݕ = 5 when ݔ = 0 
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Homework 
 

19 Find an equation of the tangent line to the graph of function ݂ሺݔሻ = sec ݔ tan ݔ + 1  
at ݔ = 0 

20 
3  December  30,   1991 
If 2ݕ + sinሺݕݔሻ = −1 + tan  Find the equation of the tangent line to the graph of y .ݔ
at ݔ = 0 

21 Find the equation of normal line to the graph of the function given by the equation 
ସݕ3       + ݔ4 − ଶݔ sin ݔ = 4 at the point ሺ 1 , 0ሻ 

22 

10  June 6,  1994 
Find an equation of the line normal to the graph of  cosሺݔ + ሻݕ + ଶݕଶݔ − ݔ = 0  

at the point ቀ 0 ,  2ቁߨ

23 
37   May 4, 2006 
Find an equation of the normal line at ݔ = 1, to the graph of  
ݕଶݔ                                    + sinሺݕݔ − ሻݕ = 2. 

24 
46   August  1 , 2009 
Find an equation of the normal line to the curve  secሺݔଶݕሻ + ඥݔଶ + ݕ − ݔ = 3  
        at ݔ = 0 

25 Find the equation of the normal line to the graph  ݕ + ඥ1 + ݕݔ + tanሺݕݔሻ = 1 at the point whose x-coordinate is 0 

26 
34   July 22, 2004 
Find an equation for the tangent line to the graph of  ݕଶ = ଶݕଷݔ − ݔ sin   ݕ
 at the point ܲሺ 1 ,  ሻ ߨ

27 
48   Sunday 9 May 2010 
Find an equation of the tangent line to the curve  ݔଶݕଶ − ݔ2 = 4 −  ݕ4
     at the point ሺ 2 , −2 ሻ.                                                                                   [4 marks] 

28 
49   July 24,  2010 
(3 Points) Find an equation of the normal line to the graph of the equation  ሺݔଶ + ଶሻଶݕ = ݕݔ5 + 15 
                     at the point ܲሺ 1 , 2 ሻ. 
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Homework 
 

29 
50   22 December 2010  
(3 pts.) Suppose a curve is given by   ݔଶݕ + 5 = − ଵଶ   ଷ.   Find the slopeݕݔ
     of the tangent line to the curve at the point ሺ 2 , −1 ሻ 

30 
51   8 May 2011 
[3 pts.] Find an equation of the tangent line to the curve  ݔଷ + ଷݕ2 = ݕݔ4 + 2. at the 
     point ܲሺ 2 , 1 ሻ 

31 
31    July 31st , 2003 
Find an equation of tangent line to the graph of  sinଷሺݕݔሻ + ߨ = ݕ +       ݔ
at the point whose y-coordinate is 0 

32 38    July 17, 2006 
Find an equation of the normal line to the curve :  tanሺݕݔሻ + ඥݔ + ݕ = 1  at ݔ = 0 

33 Find ݀ݔ݀ݕ if tan ݕݔ =  ݕݔ

 

31 
31    July 31st , 2003 
Find an equation of tangent line to the graph of  sinଷሺݕݔሻ + ߨ = ݕ +       ݔ
at the point whose y-coordinate is 0 

Solution  sinଷሺݕݔሻ + ߨ = ݕ + ݕ    at  ݔ = ݔ 0 = ,ߨሺ݌  ߨ  0ሻ 3 sinଶሺݕݔሻ ∙ cosሺݕݔሻ ∙ ݕൣ + ൧\ݕݔ = \ݕ  + ,ߨሺ݌ 1  0ሻ 0 = \ݕ  +  1                   ⇨ \ݕ   = ,ߨሺ݌  1−  0ሻ                    ݉ = ݕ 1−  ଵݕ − = ݉ ሺݔ − ݕ ଵ ሻݔ − 0 =  − ሺݔ − ݕ ሻߨ  + ݔ + ߨ  = 0 
  



tanሺݔat    0ݔ +  ඥsecଶሺ݌ሺ0 ,1 ∙  ሾ2 + ݕ, ሺ0݌1 ݕݕ − − ݕ13 ݕ3− −
 

tan \ݕݔsec ݕsecଶሺݕݔ sݕ\ =     =       =

HOS 

32 

ሻݕݔ + ඥݔ ݔ+ = 0 ඥݕ = 1       ሺݕݔሻ ∙ ݕൣ +1ሻ 1 + 0ሿ + 121 + \ݕ = 0  1ሻ        , ݉ ଵݕ= = ݉ ሺ1ݔ =  13 3  ݔ  = ݔ ݔ − 3 = 0 

33 

ݕ = ሻݕݔሺ  ݕݔ ∙ ݕൣ +cଶሺݕݔሻ + ሻݕݔecଶሺݕݔ ݕ − − ሺ1ݕݕݔsecଶሺ ݔsec ݕ − secଶݔሺsecଶሺݕݔ−  ௬ ௫    
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