MAC 2233 Derivatives Using Instr: Jamieson

Ch. 3 Sec. 4 the Definition
1. Using the definition, & = im (M) find £(x) if £(x) =
dX hso h

3
X—5
2. Using the definition, d—f= lim (wj find f'(x) if f(x) =i

dX h—0 h X—5

3. Using the limit of the difference quotient, find f(x) for f(x) = T for x # 2.

X—2
4. Using the limit of the difference quotient, find f'(x) for f(x) = % forx # 3.
X_
5. Using the definition,d—fz lim wj find f(x) for f (x) = 1 .
dX h-o0 h 2x—5
6. Using the definition, d—f: lim Mj find f(x) for f(x) = 1
dx h-o h 4x-3
7. Using the definition, d—f= lim f(x+h)—f(x)j find f(x) for  f(x)= .
dX h-o h 3x—-5
8. Using the definition,d—f: i [ TN =) 6 f(x) for f(x)=~/x—7.
dX h—0 h
9. Using the definition, d—f= lim flx+h)~f(x) find f'(x) for f(x)=+x+9.
dx h—0 h
10. Using the definition, 9 (1N =T09 ) g f(x) for f(x)=~/x—7.
dX h-0 h
11. Using the definition, d—f= lim fix+h)=1(x) find f'(x) for f(x) =7+/5x-3.
dx h—0 h
Answers:
3 3
1. x+h-5 x-5_3(x=5)-3(x+h-5) —3h
' h h(x+h-5)(x=5)  h(x+h—=5)(x-5)
_ -3
(x+h=5)(x-5)
. [ -3 j -3
lim = 5
h—0{ (x+h=5)(x=5) ) (x—5)
3 3
2_x+h—5_x—5::NX—5Y—NX+h—5): —3h _ -3

h h(x+h-5)(x-5)  h(x+h-5)(x-5) (x+h-5)(x—-5)
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lim [
h—0\ (Xx+h—=5)(x—5)

]: -3
(x—5)2
7 7

g, fx+h)—f(x) _ x+h-2 x-2 _7(x-2)-7(x+h-2)

B ~7h

h
-7
(x—2)(x+h—2)
-7

h h(x—=2)(x+h-2)  h(x—2)(x+h—2)

—7

lim [
h—0\ (Xx—=2)(x+h—-2)

]:(x—z)2

9 9
4 f(x+h)—f(X)  x+h-3 x-3 _9(x-3)-9(x+h-3) _ -9h
' h - h "~ h(x=3)(x+h-3)  h(x-3)(x+h-3)
-9
~ (x=3)(x+h-3)

-9

-9

lim [
h—0\ (Xx=3)(x+h—-3)

1 1

5. 2(x+h)-5 2x-5 _

j=(x—3)2

2% —5— (2(x + h) - 5) —2h ~2

h

h(2(x + h) — 5)(2x - 5)

h(2(x +h) = 5)(2x—5)  (2(x+h) —5)(2x - 5)

. -2 -2
| =
hEO((Z(X+h)—5)(2X—5)) x5

1 1

6. 4(x+h)—3 4x-3 _

4x—3—(4(x+h)—3) —4h —4

h

h(4(x + h) — 3)(4x — 3)

h(4(x +h) —3)(4x—3)  (4(x+h)—3)(4x—-3)

Iim( 4 j: —4
N0 A =3)ax=3) )~ 4 52

7 7

2 3(x+h)-5 3x—5 _ 7(3x—5)-7(3x+3n-5)

~7-3h ~ -7-3

h
-7-3

h(3x + 3h — 5)(3x — 5)
=73

h(3x +3h—5)(3x—5)  (3x + 3h—5)(3x — 5)

[im ( j_
h—0\ (3x+30=5)3x=5) ) (5, 52

8. lim —4

-4
h+0£(4(x+h) —3)(4x—3))  (4x—-3)2
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Jx+h 7 -x-7 Jx+h 7 -x-7 Jx+h 7 +x - 7  X+h-7-(x-7)
h h x+h-7+Vx-7 h(x+h—7+/x-7)
h 1

ThWX+h=T +X=7)  JX+h—T ++x=T7)

lim

1 1
h—>o[Jx+h 7+/x— 7)}2«/

Jx+h+5 Jx+5 Jx+h+5+Jx+5 (x+h+5)—(x+5)

h Jx+h+5+4x+5 h(x+th+5+x+5)
B h
h(vX+h+5 ++/x+5)

lim

1 1
h—>0(¢x+h+5+¢x+5] 2/x+5
Jx+h 7 -Ix-7 Jx+h 7 -Ix-7 Jx+h-7+x- 7 X+h-7-(x-7)
h h IXTh—T7 +x=7 h(x+h—7 +/x—7)
h

T h(X+h=T +x=7)

1 1
hlino(\/x+h 7 ++/x— 7) 2Jx-7
7y/5(x+h) -3 —7/5x=3 _7,/5(x+h)—3 —7/5x—3 7+/6x+5h—3+7/5x—3
h h 745X +50—3 +7+/5x—3
_ 7%(5x+5h—3)-7%(5x-3) _ 72 .5h ~ 72.5
h(7V5x+5h—3+745x—3) h(7+/5x+5n—3 +7+/5x—3) 7+/5x+5h—3+7+/5x—3

12.

i 72.5 7?5
h—0| 7+/5Xx+5h—3 +7+/5x— «/
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