
 

 
(17)   3.2   Definition of Derivative (A) 

 

 
 
 

 
 
 
 
Example 1 

52   April 9, 
2009 A 

State the definition of the derivative of the function  f  at ݔ = ܽ. 

Solution 
 
 
 
 
 
 
 

Example 2 Show that if  f  is differentiable at  ݔ = ܽ . Then  f  is continuous at ݔ = ܽ 

Solution ݂ሺݔሻ − ݂ሺܽሻ = ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ ሺݔ − ܽሻ ݂ሺݔሻ = ݂ሺܽሻ + ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ ሺݔ − ܽሻ lim௫       ሱሮ ݂ሺݔሻ = lim௫       ሱሮ ݂ሺܽሻ + ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ ሺݔ − ܽሻ 
f  is differentiable lim௫       ሱሮ ݂ሺݔሻ = ݂ሺܽሻ + lim௫       ሱሮ ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ ∙ lim௫       ሱሮሺݔ − ܽሻ lim௫       ሱሮ ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ = ݂\ሺݔሻ lim௫       ሱሮ ݂ሺݔሻ = ݂ሺܽሻ + ݂\ሺݔሻ ∙ 0 lim௫       ሱሮ ݂ሺݔሻ = ݂ሺܽሻ 
Then  f  is continuous at ݔ = ܽ  
 
 

݂\ሺܽሻ = lim௫→ ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ
݂\ሺܽሻ = lim→ ݂ሺℎ + ܽሻ − ݂ሺܽሻℎ

 

  

 

݂\ሺݔሻ = lim→ ݂ሺݔ + ℎሻ − ݂ሺݔሻℎ  
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ܮ =  ௫     =  
Ex

ܮ =  Let     ܮ =  
 
Ex

33
25

݂ሺݔሻ݂ሺ1ሻ݂\ሺ1ሻ ܮଵ ଶܮ =    =          
         
 
 

HOS 

xample 

lim௫→ଶ    ݂ሺݔሻ√ݔ ݂\ሺ2ሻ  ∙  ൫√
xample 

lim→ ሺݔ + ℎሻℎ      ݂ሺݔሻ  = lim→    ݂ሺݔ
xample 

   October
5, 2001 A 

= ඥݔଶ − 2= √1 − 2 +ሻ =  lim௫→ଵ    ݂=   lim௫→ଵశ =ݔݔ|      lim௫→ଵష ∴   ݔݔ|      lim௫→ଵ ݔݔ|
   ݂\ሺ1ሻ   ܦ

(17)   3.2 

SSAM   G

3 Evalu

− ݂ሺ2ሻ− √2  =  √2 + √2൯ =
4 Find 

ሻଷ − ଷℎݔ  = ଷݔ              + ℎሻ − ݂ሺݔℎ
5 
r  

Write
exists

ݔ2 + 1 + 1 = 0 ݂ሺݔሻ − ݂ሺ1ሻݔ − ݔ1 − ݔ|1 − 1  =   ௫ݔ − ݔ|1 − 1 =  li௫→− 1|− 1 .ܦ    .ܦܰ ܰ.  ܧ

  Definition

GHANEM

uate: l௫
 lim௫→ଶ    ൫݂ሺݔ൫√= 4 ∙   ൫2√2
the limit i

        ∴   ݂ሺݔݔሻ   =   ݂\ሺݔ
e the defin
s, where ݂

݂
ሻ  =  lim௫→ଵ    √lim௫→ଵశ     ሺݔ ݔ− −im→ଵష     −ሺݔ ݔ− −ܰ.  ܧ

 

n of differen

              M

lim௫→ଶ ݂ሺݔሻ ଵଶݔ− −
Sݔሻ − ݂ሺ2ሻ൯൫√ݔ − √2൯൫√2൯ = 8 √2

if it exists

S

ݔ + ℎሻ = ሺݔݔሻ  = ଶݔ3 
nition of th݂ሺݔሻ = ݔ√

S\ሺ1ሻ =  ௫
ଶݔ√ − ݔ2 ݔ+ − 1− 1ሻ− 1  = 1 − 1ሻ− 1  = −1

ntiation (A)

6516       

− ݂ሺ2ሻ− 2ଵଶ  

Solution൫√ݔ + √2൯√ݔ + √2൯
 lim→ ሺݔ

Solution

ݔ + ℎሻଷ       
he derivatiݔଶ − ݔ2 +
Solutionlim௫→ଵ    ݂ሺݔ
+ 1 − 01  =
1 
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If   ݂\ሺ2
n   =  lim௫→ଶ    ݂
+ ℎሻଷ − ℎݔ
n 

   &       ݂\ሺ
ive of ݂ at+ 1   Justif

n ݔሻ − ݂ሺ1ݔ − 1
lim௫→ଵ    ඥሺݔݔ −

                  

              

2ሻ = 4 

݂ሺݔሻ − ݂ሺ2ሻሺݔ − 2ሻ
ଷݔ

 

ሻݔ  =  ଶݔ3

t 1. Then u
fy your an

1ሻ  
− 1ሻଶ− 1  =   l௫

            P2 

 غانم        

ሻ  ∙  lim௫→ଶ √ݔ
25   Jan

use it to fi
swer. 

lim௫→ଵ ݔ|     ݔ− −

حسام

+ 2 

nuary 12 .

ind ݂\ሺ1ሻ

1|1   

.2003

if it 
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݂\ሺݔሻ
                             =
 

Ex
60   

݂ሺݔሻ݂ሺ3ሻ݂\ሺ3ሻ= lim௫→ଷ
 

HOS 

xample 
 Novemb

1995 

ሻ =  lim→    ݂
 =   lim→ =ݔ       lim→     ሺ݄=  lim→     ሺݔ

xample 
October 3

2011 

= ݔ√ + 1 = √3 + 1 =ሻ = lim௫→ଷ ݂ሺݔ
mଷ ݔሺݔ − 3ሻ൫√
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6 
er  Use 

݂ሺݔ + ݄ሻ ݔ1݄− + ݄ − 1 ݔ݄− − 1ሻ − ሺ݄ݔሺݔ − 1ሻሺݔ1−ݔ − 1ሻሺݔ +
7 

31 ,  ( 4 p

= ሻݔ 2 − ݂ሺ3ሻݔ − 3 =− ݔ√3 + 1 + 2൯

  Definition

GHANEM

the definitio

݂ሺݔሻ   − ݔ1 − 1 = ݔ   + ݄ − 1ሻݔ + ݄ − 1ሻ  
݄ − 1ሻ =  l

points ) Let ݂

= lim௫→ଷ ݔ√ ݔ+ −
൯ = lim௫→ଷ ݔ√

 

n of differen

              M

on of deriva

S

lim→     ሺݔ −
 = lim→     ݄lim→     ሺݔ −

݂ሺݔሻ = ݔ√
S

1 − 2− 3 = lim௫→1+ 1 + 2 =

ntiation (A)
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ative to find

Solution

− 1ሻሺݔ + ݄ −ሺݔ ݔ− − 1 − ݔሺ݄ݔ − 1ሻሺ11−ݔሻሺݔ + 0 −
+ 1 . Use t

Solution

m→ଷ ൫√ݔ + 1ሺݔ − 31√3 + 1 +
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d ݂\ሺݔሻ, wh

n 

− 1ሻ ቀ ݔ1 + ݄1ሻሺݔ + ݄ −− ݄ + 1+ ݄ − 1ሻ  =
− 1ሻ =  lim→
the definitio

n 

− 2൯൫√ݔ +3ሻ൫√ݔ + 12 = 14 

                  

              

here  ݂ሺݔ
1݄ − 1 − ݔ1 −− 1ሻ݄= lim→     ݄ሺ1−   ݔሺݔ − 1ሻሺݔ
on of deriva

+ 1 + 2൯+ 2൯ =

            P3 

 غانم        

ሻݔ = ݔ1 − 1
1− 1ቁ

ݔ݄−  − 1ሻሺݔ ݔ1+ − 1ሻ =   
ative to find 

lim௫→ଷ ݔሺݔ − 3ሻ

حسام

1 where 

݄ − 1ሻ  −1ሺݔ − 1ሻଶ  
݂′ሺ3ሻ. 

+ 1 − 4ሻ൫√ݔ + 1 +

ݔ ≠ 1

+ 2൯ 
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Homework 
 

1 
47   November  

10, 2007 A 
If  ݂\ሺ2ሻ = −8 then find    lim௫→ଶ ݂ሺݔሻ − ݂ሺ2ሻݔଷ − 8  

2 
50   November 

17, 2008 A 
Let  f  be a function such that ݂\ሺ1ሻ = 3. Find lim௫→ଵ ݂ሺݔሻ −  ݂ሺ1ሻݔଶ − 1  

3 Let ݂ሺݔሻ = ଶݔ2 − ݔ5 +1  Using the definition of the derivative, find  ݂\ሺ1ሻ 

4 
25   December 

10,  2000 
Let ݂ሺݔሻ = ଶݔ + ݔ − 2 .Use the definition of the derivative to find f \(1) 

5 
54   November 

16, 2009 A 
Use  the definition of the derivative to find ݂\ሺ2ሻ , where   ݂ሺݔሻ = ݔ√ + 2 

6 
34   March 23, 

2002 
Use the definition of derivative to find   ݂\ሺ1ሻ where   ݂ሺݔሻ = √5 −  ݔ4

7 
40   October  
28, 2004 A 

Use the definition of derivative to find   ݂\ሺ3ሻ where   ݂ሺݔሻ = ݔ√ + 1 

8 
35   October  
31,  2002 A 

Let  ݂ሺݔሻ = √7 −  Use the definition of derivative to find   ݂\ሺ1ሻ     ݔ3

9 
45    March 28, 

2007 
Use the definition of the derivative to find ݂\ሺ0ሻif ݂ሺݔሻ = ݔ√1 + 1 

10 
53   July 18, 

2009 A 
Use the definition of the derivative to find ݂\ ሺ1ሻ , where ݂ ሺݔሻ = ݔ√1 + 1 

11 Use the definition of derivative to find ݂\ሺݔሻ, where   ݂ሺݔሻ = ݔ1 + ݔ , 2 ≠ 1
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Homework 
 
 

12 
48   March 25, 

2008 A 
Use the definition of derivative to find   ݂\ሺ2ሻ where   ݂ሺݔሻ = ݔ√ + 2 − 1     

13 
14  March 1996 Use the definition of derivative to find ݏ where , ݐ݀ݏ݀ = ଶݐ + 1  

14 
18   May   24 

,2000 
Use the definition of the derivative to find ݂′ሺ1ሻ, where  ݂ሺݔሻ = ݔ3√ + 1 

15 
58   7April 2011 

[ 3 pts. ] The following limit represents f \ሺaሻ for a function f and  
a number a.  Identify fand a , and use this information to compute the limit . lim௫→ିଵ ଵݔ − ݔ1 + 1  

16 
55 April 8, 2010 

(3pts)   Use  the definition of the derivative to evaluate  ݂\ሺ−1ሻ , for    ݂ሺݔሻ = √1 −  ݔ

17 
56   July 10, 

2010 
Use the definition of the derivative to find ݂\ሺݔሻ if   ݂ሺݔሻ = ݔ√ + 5   
  (3 points) 

18 
57   November 

8, 2010 

Use  the definition of the derivative to show that ݂ is differentiable at −1, 
where 

                           ݂ሺݔሻ = ൝−2ݔ − 1 , if ݔ ≤ ଶݔ1− , if ݔ > −1                          (3 pts.) 

19 
26   May 10, 

2001 
Use the definition of derivative to find ݂\ሺ1ሻ if   ݂ሺݔሻ = యݔ√  
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20 
2  November  

1989 
Let   ݂ሺݔሻ = ଶݔ + ݔ3 + 4  Using the definition of the derivative, find  ݂\ሺ1ሻ 

Solution ݂ሺݔሻ = ଶݔ + ݔ3 + 4 ݂ሺ1ሻ = 1 + 3 + 4  = 8 ݂\ሺܽሻ =  lim→    ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ   ݂\ሺ1ሻ = lim௫→ଵ ଶݔ    + ݔ3 + 4 − ݔ8 − 1  =   lim௫→ଵ ଶݔ     + ݔ3 − ݔ4 − 1 =   lim௫→ଵ     ሺݔ − 1ሻሺݔ + 4ሻݔ − 1   =  lim௫→ଵ    ሺݔ + 4ሻ = 5 
 

21 
32    August  02, 

2008 
Use the definition of derivative to find   ݂\ሺ1ሻ where   ݂ሺݔሻ = ݔ + ݔ√ − 1     

Solution ݂ሺݔሻ = ݔ + ݔ√ − 1 ݂ሺ1ሻ = 1 + 1 − 1 = 1 ݂\ሺܽሻ =  lim→    ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ   ݂\ሺ1ሻ =  lim௫→ଵ    ݂ሺݔሻ − ݂ሺ1ሻݔ − 1   =  lim௫→ଵ ݔ    + ݔ√ − 1 − ݔ1 − 1  =   lim௫→ଵ ݔ     + ݔ√ − ݔ2 − 1 = lim௫→ଵ     ሺݔ − 2ሻ + ݔݔ√ − 1              = lim௫→ଵ     ൣሺݔ − 2ሻ + ݔ൧ൣሺݔ√ − 2ሻ − ݔ൧ሺݔ√ − 1ሻൣሺݔ − 2ሻ − ൧ݔ√ = lim௫→ଵ ሺݔ − 2ሻଶ − ݔሺݔ − 1ሻൣሺݔ − 2ሻ − ൧ݔ√ =  lim௫→ଵ ݔଶ − ݔ4 + 4 − ݔሺݔ − 1ሻൣሺݔ − 2ሻ − =              ൧ݔ√ lim௫→ଵ ݔଶ − ݔ5 + 4ሺݔ − 1ሻൣሺݔ − 2ሻ − ൧ݔ√ = lim௫→ଵ ሺݔ − 4ሻሺݔ − 1ሻሺݔ − 1ሻൣሺݔ − 2ሻ − ൧ݔ√ =   lim௫→ଵ ሺݔ − 4ሻሺݔ − 2ሻ − ݔ√  =  −3−1 − 1  =  32 

 

22 
38   March 31, 

2004 
Use the definition of derivative to find   ݂\ሺ1ሻ where ݂ሺݔሻ = 11 + √ ݔ  

Solution ݂ሺݔሻ = 11 + ሺ1ሻ݂  ݔ √ = 11 + √ 1 = 12  ݂\ሺܽሻ =  lim→    ݂ሺݔሻ − ݂ሺܽሻݔ − ܽ   
݂\ሺ1ሻ =  lim௫→ଵ    ݂ሺݔሻ − ݂ሺ1ሻݔ − 1   =  lim௫→ଵ    11 + ݔ √ − ݔ12 − 1  =  lim௫→ଵ    2൫1 + ൯ݔ √ ൬ 11 + ݔ √ − 12൰2൫1 + ݔ൯ሺݔ √ − 1ሻ   
            =   lim௫→ଵ     2 − ൫1 + ൯2൫1 ݔ √ + ݔ൯ሺ ݔ √ − 1ሻ  =  lim௫→ଵ     1 − 2൫1 ݔ √ + ݔ൯ሺ ݔ √ − 1ሻ  =   lim௫→ଵ     −൫√ ݔ − 1൯2൫1 + ݔ√൯൫ ݔ √ − 1൯൫√ݔ + 1൯               = lim௫→ଵ     −12൫1 + ൯ଶ ݔ √  = −12ሺ2ሻଶ = −18   
  



 

41  

݂ሺݔሻ݂ሺ2ሻ݂\ሺܽሻ݂\ሺ2ሻ
          
          
 
 

35   

݂ሺݔሻ݂ሺݔሻlim௫→ష ݂lim௫→శ ݂∴   lim௫→∴   ݂  ∴  ݂\∴  ݂\݂\ሺ0ି∴   ݂  

HOS 

23 
 March 30
2005 

= ඥݔଷ + 1= √8 + 1 =ሻ =  lim→    ݂ሻ =  lim௫→ଶ    ݂
   =   lim௫→ଶ    
   = lim௫→ଶ     ሺሺ

24 
 August 1
2009 

=  ൝2ݔ + ݔ02ݔ − =ݔ 0 ݂ሺݔሻ =  lim௫→݂ሺݔሻ =  lim௫→m→ ݂ሺݔሻ  = 0is  cont.   oሺ0ିሻ =  lim௫→ሺ0ାሻ =  lim௫→ିሻ ് ݂\ሺ0ା݅ݏ  not diff
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0, Use t

1 = √9  = 3 ݂ሺݔሻ − ݂ሺܽሻݔ − ݂ܽሺݔሻ − ݂ሺ2ሻݔ − ଷݔ 2 +ሺݔ − 2ሻ൫√ሺݔ − 2ሻሺݔଶሺݔ − 2ሻ൫√ݔ
15, 

Let ݂
(a) Fi
(b) Fi

ݔ If ݔ If ݔ ݔ= If ݔ ൏mష ݔ  = 0 mశ ݔ3  = 0 0 =   ݂ሺ0ሻ on  ܴ  mష   ݂ሺݔሻ ݔ− −mశ   ݂ሺݔሻ ݔ− −ାሻ ferentiable 
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S
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൯  =  lim௫→ଶ   
=  lim௫→ଶ     ሺ൫

ݔ +   |ݔ|
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S             ݂ሺݔ

m→ష ݔ   − ݔ0 − 0  m→శ ݔݔ3    = 3

ntiation (A)
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Solution

3 =   lim௫→ଶ  
ݔଷሺݔ  − 2ሻ൫√ሺݔଶ + ݔ2 ଷݔ√+ + 1 +

ny , where
ny ,where 

Solutionሻ =  ൝3ݔ0ݔ

= 1 3 
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find   ݂\ሺ
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  ൫√ݔଷ + 1ሺݔ − 2− ଷݔ√8 + 1 + 34ሻ3൯  = 4 +3 +
e ݂ is disco݂ is not d

n If ݔ  0If ݔ = 0If ݔ ൏ 0 

                  

              

ሺ2ሻ where 

− 3൯൫√ݔଷ2ሻ൫√ݔଷ + 1
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2  = 2 

. Justify y
ble . Justif
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