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(17) 3.2 Definition of Derivative (A)

fAx) = lim

fx+h) —fx)

h—>0

h

Example 1
52 April 9, | Statethedefinition of the derivative of the function f at x = a.
2009 A
Solution
o @b fx) = f(a)
x—-a X —a
f(h +a) - f(a)
\
f (Cl) h—>0 h
Exarn[)le 2 | Showthat if f isdifferentiableat x = a . Then f iscontinuousat x = a
Solution
ﬂm—ﬂ@—ﬂllﬂl(—w
fx) =f(a HM( —a)
llrnf(x)— llrn f(a )+M( —a)
f |sd|fferent|able
lim ) = f@ + tim T IO i (g
,}Laf( x) — f(a) B4
lim f(x) —f(a)+f\(X) 0

lim £() = £(@)

Then f iscontinuousat x = a




(17) 3.2 Definition of differentiation (A)

AiflGRE {2)
Example 3 | Evaluate: }gg}% If f\M2)=4
x2 — 22
Solution
NGO f2)e o @eGERIIHE R R LA A r OnaREIN ¢
S I R R O O R LR e A
= A2 - (V2+V2) =4 (2v2)=8V2
3@l .3
Example 4 | Find thelimit if it exists  [im (Hh})l 2 25 January 12 .2003
h—0
Solution
 (x+h)3—x8
L=]lm—
h—-0 h
Let e 3 v flx+h) =(x+h)3 & f\Mx) =3x?

fGr+h) - fix)

i }li_r)r(l) h = D347
%ag‘t | be D | Write the definition of the derivative of £ at 1. Then useit to find £\(1) if it
ctober ; Ul Wimsanr i
25, 2001 A exists, where f(x) = Vx2 — 2x + 1 Justify your answer.
Solution
x) — f(1)
) f(
)= 1lm ——=
f(x) =+/x2—-2x+1
fA)=Vi—2+1=0
SISO = 1701) SISO 2l () =5 e 118 lx — 1]
f\(1) = lim ———= = lim = lim =
x—1 x—1 x—1 x—1 x—1 x—1 -1 x—1
1 lx—1] i (x—1) _ 4
PR Y — 2T~ x —adi
R ¥ k] L ekl |1
2 _xlgl— x—l_xl—gl_ x—1 =1
_x—1]
« lim D.N.E
-1 x— 1
f\(1) D.N.E
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(17) 3.2 Definition of differentiation (A) P3

Example 6 1
13 November | Usethedefinition of derivativeto find f\(x), where  f(x) = £hi where x # 1
x —_—

1995

Solution
Flx+h) - f(x)

fA@) = lim

h
1 1 1
_ o EFR=T1 x—1_ ,  FTD&th- D (rr=1—=1)
h—0 h h—0 (x—1D((x+h—-1h
) x—-1)—-(x+h-1) i x—1—-x—h+1 _ —h
="“1im = lim = lim
h-0 h(x—1Dx+h—-1) -0 h(x—1(x+h—-1) r0 h(x—1Dx+h-1)
-1 -1 -1 -1

T GoDaAr-D B GoDGF0-D B G-Da-D -2

Example 7
60 October 31, | (4 points) Let f(x) = vx + 1. Usethe definition of derivativeto find f(3).
2011
Solution
fx) =vx+1
fA)=v3+1=2
f\(3)=}{i§§%:hm—w_l- (EFI-2)(FFi+2) | il _g

= IIm = 11m
x=3 X —3 =3 (x—=3)(Vx+1+2) =3 (x —3)(Vx + 1+ 2)
x—3 _ 1 1 1

lim = lim = =
=3 (x—3)(Vx+1+2) *»3yx+1+2 3+1+2 4

l/ K
lHossam
\ X hanem,

e/

HOSSAM GHANEM 65168855 ale alua




(27) 3.2 Definition of differentiation (A) P4

Homework

1

47 November
10, 2007 A

If £\(2) = —8thenfind lim

X2 X

f&) -f(2)
3-8

2

50 November
17, 2008 A

fx) = fQ@)

x2—1

Let f beafunction suchthat £\(1) = 3. Find lim

201k

3

Let f(x) = 2x? — 5x +1 Using the definition of the derivative, find £\(1)

4

25 De:cember
10, 2000

Let f(x) = x? + x — 2 .Use the definition of the derivative to find f\(1)

S

54 November
16, 2009 A

Use the definition of the derivativeto find £\(2) , where f(x) = vx + 2

6

34 March 23,
2002

Use the definition of derivativeto find f£\(1) where f(x) =+/5 — 4x

=

40 O=c:tober
28, 2004 A

Use the definition of derivativeto find f\(3) where f(x) =+x +1

8

35 O:ctober
31, 2002 A

Let f(x) =7 —3x Usethe definition of derivativeto find f\(1)

9

45 March 28,
2007

1

Use the definition of the derivative to find £\(0)if -
X

fx) =

]

10
53 July 18,
2009 A

1
Use the definition of the derivativeto find £\ (1) , where f (x) = T +1
X

il

1

X #+1
X+ 2

Use the definition of derivativeto find £\ (x), where

f&x) =
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(27) 3.2 Definition of differentiation (A)

Homework

1
48 March 25, | Usethe definition of derivativetofind f\(2) where f(x) =Vx+2—1
2008 A
Q Use the definition of derivativetofind — | wheres =t2+1
14 March 1996
14
18 May 24 |Usethedéfinition of the derivativeto find f'(1), where f(x) = v3x + 1
,2000
[ 3 pts.] The following limit represents f\(a) for afunction f and
15 anumber a. ldentify fand a , and use this information to compute the limit .

58 7April 2011

4100 21 4

x+1

x—>—1

16
55 April 8, 2010

(3pts) Use the definition of the derivative to evaluate f\(—1) , for
f) =vi-x

1r Use the definition of the derivativeto find f\(x) if f(x) =vVx +5
56 July 10, :
(3 points)
2010
Use the definition of the derivative to show that f is differentiable at —1,
18 where
57 November 20| 1| 5if 4x < =1
8, 2010 flx) = (3 pts.)
x? Jif x> —1
19
26 May 10, | Usethedefinition of derivativeto find f\(1) if f(x) = Vx
2001
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(17) 3.2 Definition of differentiation (A) P6

Homework

20
2 November |Let f(x) = x% + 3x + 4 Using the definition of the derivative, find £\(1)

1989
21

32 August 02, | Usethe definition of derivativetofind f\(1) where f(x) =x++Vx -1
2008
22 1

38 March 31, | Usethedefinition of derivativetofind f\(1) where  f(x) =
2004 1Fve
23

41 March 30, | Usethe definition of derivative to find f\N2) where f(x) =vVx3 +1
2005
24 Let f(x) = 2x + |x|

35 August 15, | (&) Find the points, if any , where f is discontinuous . Justify your answer.
2009 (b) Find the points,, if any ,where f isnot differentiable . Justify your answer
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(27) 3.2 Definition of differentiation (A) P7
20
2 November |Let f(x) =x%+ 3x + 4 Using the definition of the derivative, find f\(1)
1989
Solution
f(x) =x*+3x+4
il SIS B4 )8
@) = lim f(x) = f(a)
e xB_C-lI-4—8 x2+3x—4 (x—1D(x+4)
AW =l =25 = g g T = G =S
21
32 August 02, | Usethedefinition of derivativetofind f\(1) where f(x) =x++vx -1
2008
Solution
f)=x++x-1
il =Rt 1 =Y
@ = lim f(xJ)C:Z(a)
A = i fx) - f(1) m x+\i__—11—1 = 1y x+x\/}—2:x1£1} (x—xz_)ir\/}
LT [(x—2)+\/_][(x—2) Vx| ikl (x—2)>—x e x2—4x+4—x
x1 (x = D[(x = 2) = V] =1 (x = D[(x —2) =vx] 1 (x — D[(x = 2) — V]
G, x? —5x +4 0 x—4)(x-1) _ CR.) _ 3
T - D[ -2 -] # @-D[-2)-Va] i @-2)-vi -1-1 2
22 1
38 March 31 | Usethedefinition of derivativeto find f\(1) where f(x) =
’ 1+Vx
2004
Solution
1
f&x) = il
ay SR
f 1Jr\/_lf( ? f(a)
_ x)— f(a
MO T e i B :
(1) = lim f@) =) = fim *vx < x 2 = lim 2(1+\/_)(1 Vx 2)
x-1 x—1 x-1 x—1 x-1 2(1+\/_)(X—1)
0 2-(1+Vx) _ | 1-vx . —(Wx -1)
T 2(1+\/7)(x—1) T xo1 2(A4vx)x—1) =1 21 +vx)WE-D)(VE+1)
ey
" JGevr)y 2@ 8
HOSSAM GHANEM 65168855 PRIFFIIEN




(17) 3.2 Definition of differentiation (A) P8

23
41 March 30, | Usethe definition of derivativetofind f\(2) where f(x) =Vx3 +1
2005
Solution
fx)=+yx3+1
f2)=vV8+1=+v9 =3
f@= i BT
A@) = lim f)—f@) _ o4 Vi +1-3 . (Vx3+1-3)(Vx3+1+3)
 xo2 x—2  xo2 x—2  x2 (x—2)(Va® +1+3)
_ x3+1-9 _ x3-8
= lim = lim
=2 (x—2)(Va3+1+3) 2 (x—-2)(Vx®+1+3)
(x=2)(x*+2x+4) (x*+2x+4) 4+4+4 12

= = = = =2
2 -2V +1+3) *2 (AB+1+3) 3+3 6

24 Let f(x) = 2x + |x|

35 August 15, | (8) Find the points, if any , where f is discontinuous . Justify your answer.

2009 (b) Find the points,, if any ,where f is not differentiable . Justify your answer
Solution
2x+x If x>0 3x If x>0
) = 0 If x=0 - AR 0 Gl =0
2x—x If x<0 X <y @0
fx)=0

lim f(x) = lim x =0
x—0" X0~
lim f(x) = lim 3x =0
x—-0% x—-0t
» limf(x) =0= f(0)
x—
~ f is cont. on R
—f(0 -0
f\(O_) 1 lirgl_ Mz lim L
b |

-0 pe O =—10)

-8 QU5
o N0 = L e A
f0%) xllglJf x—0 lergL X 3

FN07) = £\0Y)

~ f is not differentiable at x =0
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