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BC.Q101.EXAMINATION – FORM A  
Ch 2.4, 3.1, 3.2: Derivative Foundation 
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)RUPDOO\�SURYH�WKDW� ��xf LV�RU�LV�QRW�GLIIHUHQWLDEOH�DW� �=x ��

i ) k Cl ) = 2 G) t 4=6
ii ) Liz, +kex) -

- fig, + x
'

-4×+9 = 6

KIF, - kex) = IIT, - 2x
t 4 = 6

:O fits
,
kex ) -- 6

iii ) big, has -- ku)
• : he is continuous at X = 1

Does his fGthy exist ?
o f 't Ci ) = lim fcthlh-HI-nlizy.tl/th)-3--F]

h→ ot
h

= Lift ¥ = Lisa 2 = 2

of :c , ) = Lim fCHh)h = Ling!'thT-h]h→ o
-

=
l im l t 2 h t h 2 - 2 t l

h→o
-T = Lingo - Z th

= 2

.
: Lingo fC1th)h = z ( i. e

,
it exists)

so f is differentiable at x = I
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�>��@���/HW� ��xg EH�D�VPRRWK�DQG�FRQWLQXRXV�IXQFWLRQ�WKDW�LV�QRW�H[SOLFLWO\�GHILQHG��EXW�ZKRVH�
VHOHFW�YDOXHV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ���7KH�GRPDLQ�IRU� ��xg LV� [ ]���− ��
�
x � ��� ��� ��� �� �� �� �� ��
��xg � �� �� �� ��� �� �� ���� ����
��� xg � "� "� "� "� ���� "� "� "�

�
$���(VWLPDWH� ���� −g �� ������g ��6KRZ�ZRUN��
�
�
�
�
�
�
�
%���:ULWH�DQ�HTXDWLRQ�RI�WKH�OLQH�WDQJHQW�WR� ��xg DW� �=x ��
�
�
�
�
�
�
�
&���)LQG�WKH�DYHUDJH�UDWH�RI�FKDQJH�LQ�J�RQ� [ ]���− ��6KRZ�ZRUN�

Ave rated f- 2,3] = f¥I = [437+4]
- f-its]
-s = 's

gasses =
- i Ja;÷÷g

'

( 4. s) I 9 = -12,26 =
- 18 neighborhood

g
'
(33=1.8 Given g (3) = 4 given

Y-y=l.8(X-3#
= sina.IS#jD--

' '
=

-÷



��
�

�
�>��@���7KH�JUDSK�RI� ��xf �LV�JLYHQ�EHORZ�RQ�WKH�OHIW���'UDZ�WKH�IXQFWLRQ� ��� xf ��

�

�
�
�
�
�
�>��@���'UDZ�WKH�IXQFWLRQ� ��xg ZKLFK�LV�FRQWLQXRXV�IRU�DOO�SRLQWV�RQ�LWV�GRPDLQ���7KH�GRPDLQ�RI�� ��xg �

LV�>�����@�� ���� =g �DQG�
°
¯

°
®



>−
<<−

−<
=

���
����

���
���

x
x

x
xg ��

�
�
�
�
�
�

O-O

÷
'
w 0-8

m =O

V B-O
"

r

÷••

••!
A• e⑧

•

@

• ⑧Hoo
g



��
�

�>��@���7KH�JUDSK�RI�WKH�derivative�RI� ��xf LV�JLYHQ�EHORZ����

�
�
$���,I� ���� =f ��ZULWH�DQ�HTXDWLRQ�RI�WKH�WDQJHQW�WR�WKH�f�DW� �=x �
�
�
�
�
%���)RU�ZKDW�YDOXH�V��RI�x�ZLOO�f�KDYH�D�KRUL]RQWDO�WDQJHQW"�
�
�
�
�
&���)RU�ZKDW�YDOXH�V��RI��x�ZLOO�f�KDYH�D�WDQJHQW�OLQH�SDUDOOHO�WR� ��� −−= xy �
�
�

7KLV�LV�WKH�JUDSK�RI� ��� xf �

��Z/s�d/s��'Z�W,�

• f f
'

(2) = -4
-m=- b

f 42) = - 4 t This is a point on f-
'

Cx ) graph
y-3=-4Cx#T

where does fix) = O ?

graph off4×7=0 at X = 4 , X = 10

where does f-Ex) = - G
O→ m= - 6

This happens at x= I
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%���:ULWH�DQ�HTXDWLRQ�IRU�WKH�OLQH�WDQJHQW�WR� ��xf DW� �=x ��

fly = align H2thL- = thing = Lingo 337ns - 39¥73
T

= lim - h 1
.

- I -

h→ o
= n'Io 373in)

= T
@ R]

h

Hakim.
"

= fins
X - 2

it's = fine
x- 2

= king :*, , = at

H2) = I f Yz) =-Yg

y-I=-tcx
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To show f is differentiable
,
we must show

that thing fCxth)h) exists for all X .

f- '(x) = Iim fCXth)h-f =/;mfCXIfCh)h→o h→ o h

f-Ch ) - I
= dingo fax) . lim -h -70 h

-
we know
this exists
ble

f to)=tigmHothh

= him f-Ch ) - l

h-20I

= I (Guen)

= f- (x ) . f
'

( o) } exists .

'

.

differentiable

= f CX) . I

= f- Cx) Q . E. D
.


