Definition of Derivative (... set 4)

1. Use the limit definition of the derivative to find g'(x) if g(x) = 3x>.



Definition of Derivative (... set 4)

Answers

1. Find g'(x) if g(x) = 3x=.

: _gx+h)—g(x)
g'(x) = lim
h—0 h

3(x + h)? — 3x*2
g'(x) = lim
h—0 h

3(x? + 2hx + h?) — 3x*?

g'(x) = 1111
h

3x% + 6hx + 3h?% — 3x*°

g'(x) = lim

h—0 h
; ~ 6hx + 3h*
g =T
h(6x + 3h)

g =T
g'(x) = }liné(tix + 3h)
1—

Answer: g'(x) = 6x




Definition of Derivative (... set 4)

2. The alternate definition of the derivative at a pointx = a is

(@) = lim fx) = f(a)

X—a X—a

Use the alternate definition to find f'(4) if f(x) = 8x — 7.



Definition of Derivative (... set 4)

Answers

2. Find f'(4) if f(x) = 8x — 7 using

@) = i [ =@

re x—a
f'(4) = lim (Bx ~ ?)x__(j 47
) = iiﬂgx - ?x—_(j:z —7

. - Bx—7-—(25)
f(4)_3c1531 x —4

8x — 32
f'(4) = lim

x—=4 x —4

T4 = 8(x —4)
f(4) = lim —

f'(4) =1im8
x—4

Answer: f'(4) = 8




Definition of Derivative (... set 4)

3. Use the limit definition of the derivative to find h'(x) if h(x) = 2x* + 8x — 5.



Definition of Derivative (... set 4)
Answers

3. Find h'(x) if h(x) = 2x% + 8x — 5.

h(x+ h) — h(x

2(x + h)? +8(x+h)—5—(2x? + 8x —5)
h'(x) = }ina }
1— 1

) 2(x%>+2hx+ h*)+8x+8h—5—2x*—8x+5
h(x) = flim

1—0 h_

2x% + 4hx + 2h* +8x+8h—5—-2x2—-8x+5
h

h'(x) = ;131}%,

4hx + 2h* + 8h

g/ =y

h

h(4x +2h + 8

h'(x) = lim ( )
h—0 h

h'(x) = }111'2{1}(4:( + 2h + 8)

Answer: h'(x) = 4x + 8




Definition of Derivative (... set 4)

4. The alternate definition of the derivative at a pointx = a is

f'(a) = lim ) ~ f(a)

X—a X —a

Use the alternate definition to find f'(1) if f(x) = x3.



Definition of Derivative (... set 4)

4. Find f'(1) if f(x) = x3 using

Answer: (1) =3

Answers
f'(a) = lim f() — 7@
x—a X—a
x3 = (1%)

f'(1) = lim

x—1 x—1

3
x° —1
f'(1) = lim
x—=1 x —

£(1) = lim (x — 1)(.1:2 +x+1)

x—1 x—1
(1) = lin}(xz +x+1)
—
ff(H=1*+1+1

Ffl(l)=1+1+1



Definition of Derivative (... set 4)

5. Use the limit definition of the derivative to find g'(3) if g(x) = x* + 9x + 7.



Definition of Derivative (... set 4)

Answers

5. Find g'(3) if g(x) = x* + 9x + 7.

g(3+h)—g(3)
h

9’3 = i

(34+h)*+9(B3+h)+7—(32+9:3+7)
g'(3) = }1111
1

—0 h

(O9+6h+h?)+27+9h+7— (9427 +7)

93 =i i

, 94+ 6h+h*+27+90+7—-9—-27-7
g(3)=}i11(1] F
1— 1

6h + h* + 9h

g'3) =

h(6+h+9)

93) =iy
g'(3) = JIlil‘%(t’j +h+9)
I—)

Answer: g'(3) = 15

10



Definition of Derivative (... set 4)
6. The alternate definition of the derivative at a pointx = a is

f'(a) = lim f(x) ~ /@)

x—=a X —a

Use the alternate definition to find h'(2) if h(x) = x® + x* — x.

11



Definition of Derivative (... set 4)

Answers

6. Find h'(2) if h(x) = x> + x* — x using

h'(a) = lim h(x) — @)
x=a x—a
h(x) — h(2)

h'(2) = }Eé —

3 2 3 2
X" +x —x—(2"+2--2
h'(2) = lim ( )

x—2 .1:'—2

x?+xt—x—(8+4-2
h'(2) = lim ( )

x—2 x — 2

3 2 ,
x°+x<—x—(10
h'(2) = lim (19)
x—2 x—2

3 2 ,
x°+x—x—10
h'(2) = lim
x—2 x —2

x—2)(x*+3x+5
h'(2) = liné( ) > >)
x— X —

h'(2) = liné(;!c?:2 + 3x + 5)
do—
h'(2)=2*+3-2+5
h(2)=44+6+5

Answer: h'(2) = 15

12



Definition of Derivative (... set 4)

7. Use the limit definition of the derivative to find g(x) if g(x) = x*.

13



Definition of Derivative (... set 4)

Answers

7. Find g'(x) if g(x) = x*.

glx+h)=g(x)

9°00 = iy

h
(x + h)* — x*
g'(x) = lim
h—0 h

(x* + 4x3h + 6x*h? + 4xh® + h*) — x*

g1 = h

x¥ +4x3h + 6x%h% + 4xh3 + h* — x*
h

9'6) = fim

~ 4x3h + 6x2h* + 4xh® + h*
g'(x) = J!1111
I—)

0 h

h(4x3 + 6x2h + 4xh® + h3)
g'(x) = }im
[

—0 h

g (x) = }ing}(4x3 + 6x%h + 4xh* + h3)
l—)

Answer: g’ (x) = 4x°

14



Definition of Derivative (... set 4)
8. The alternate definition of the derivative at a pointx = a is

f'(a) = lim ()~ 1@

X—a X —da

Use the alternate definition to find f'(6) if f(x) = 9x + 18.

15



Definition of Derivative (... set 4)

Answers

8. Find f'(6) if f(x) = 9x + 18 using

f'(a) = lim J() ~ 7 (@)
x—a X —a
f(x) —1(6)

f'(6) = lim o

O9x+18—(9-6+ 18
f'(6) = lim ( )

X—0 x—6
ey =y DX 18— (54 +18)
Fo =%

, _ 9x+18—(72)

f(ﬁj_ilgé xX—6
) = iy X T 1872
FO = s

6 Y 9x — 54

f(6) = lim ———

o . 9(x—6)

f16) = lim—=—2=

f'(6) =1lim(9)

x—b6

Answer: f'(6) =9

16



Definition of Derivative (... set 4)

9. Use the limit definition of the derivative to find k'(x) if k(x) = 5x* + 3x.

17



Definition of Derivative (... set 4)
Answers

9. Find k'(4) if k(x) = 5x* + 3x.

k(4+h)—k(4)
h

k'(4) = }}EE}

5(4+h)2+3(4+h)—(5-42+3-4
) = }m%( ) +3( ;) ( )
1— 1

5(4+h)*+3(4+h)—(80+ 12
k'(4)=}il11( )7 3¢+ R~ ( )

1—0 h

5(16 + 8h + h*) + 12+ 3h—80 — 12

=i h

, 80 + 40h +5h*+ 12+ 3h—80— 12
k'(4) = }iné }
1— 1

40h + 5h% + 3h
k'(4) = lim
h—0 h

h(40 + 5h + 3)

h

o =
k'(4) = }1113)(43 + 5h)
1—

Answer: k'(4) = 43

18



Definition of Derivative (... set 4)

10. The alternate definition of the derivative at a pointx = a is

f'(a) = lim UCRVAC)

X—a X —d

Use the alternate definition to find f'(—=5) if f(x) = —2x% + 4x + 1.

19



Definition of Derivative (... set 4)

Answers
10. Find f'(=5) if f(x) = —2x* + 4x + 1 using

f'(a) = lim f&) = /(@)
x—=a x—a
f(x) = f(=5)

x — (=5)

f'(=5) = lim
x——5

—2x*+4x+1 — (=2 (=5)*+4(-5) +1)

(=5) = lim
/ ( J) x——5 x+5

—2x*+4x+1 —(-50—-20+1)
x+5

f'(=5) = lim
x—=5

—2x*+4x+1 — (—-69)

x+5

f'(=5) = lim
x——5

—2x*+4x+1+69

f'(=5) = lim
x—-5

x+5

(=8) = 1 —2x% 4+ 4x 4+ 70
F=5 ~ ols x+5

—2(x—=7)(x+5

f'(=5) = lim ( ) )
x——5 x+5

F'(=5) = lim [~2(x = 7)]
f'(=5) = xlEt[_ls(—Zx + 14)
f'(=5) = —2(=5) + 14

Answer: ['(—5) = 24

20



Definition of Derivative (... set 4)

11. Use the limit definition of the derivative to find f'(x) if

f(x) = 5x% — 14x + 12

21



Definition of Derivative (... set 4)
Answers

11. Find f'(x) if f(x) = 5x% — 14x + 12.

FOe+h) = f(x)
h

r1to = jiny

 5(x+h)?2—-14(x+h)+12 — (5x% — 14x + 12)

f'(x) = lim
h—=0 h

5(x%+ 2hx + h*) — 14x — 14h + 12 — 5x% + 14x — 12
h

F1e0 =i

5x2 4+ 10hx + 5h% — 14x — 14h + 12 — 5x% + 14x — 12

flla)=ln h

10hx + 5h* — 14h
h

h(10x + 5h — 14)
h

A

fl =i
f'(x) = }lin}}(l[]x + 5h — 14)

Answer: f'(x) = 10x — 14
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Definition of Derivative (... set 4)

12. The alternate definition of the derivative ata pointx = a is

f'(a) = lim fx) ~ f(@)

X—=a X —dad

Use the alternate definition to find g'(—2) if g(x) = 6x* — 8x + 3.

23



Definition of Derivative (... set 4)

Answers

12. Find g'(—2) if g(x) = 6x* — 8x + 3 using

7'(@) = alciﬂég(xi : i(a_)
2 e o
g'(=2) = x“jl_lz 6x< —8x + 3 (; +(2 2)2 —8(=2) +3)

6x—8x+3 —(24+ 16+ 3)
x+ 2

g'(—=2) = lim
x——2

6x* — 8x + 3 — (43)

'"(-=2) = lim
g'(=2) = lim_ s
=2y = 1 6x% —8x +3—43
- = 111
Y x——2 x+ 2
, 6x% —8x — 40
g'(—=2) = lim

x——2 x+ 2

2(3x —10)(x + 2)
x+ 2

g'(=2) = lim
x——2
g'(=2) = 1i1112[2 (3x —10)]
oo
g'(=2) = xlg]_lz({)x — 20)
g'(=2) = 6(=2) — 20

Answer: g'(—2) = —32

24



