Alternate Definition of Derivative ... Practice Set 1

1. Use the limit definition of the derivative to find g'(x) if g(x) = 3x2.
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1. Find g'(x) if g(x) = 3x7.

gx+h) —g(x)

g'(x) = lim

h—0 h
o) = i 3(x + h)? — 3x*?
g'(x) = Jim n
, . 3(x*+ 2hx + h?) — 3x?
R

3x? + 6hx + 3h* — 3x7

) = i

h
) = | 6hx + 3h*
960 = Jim = —
- h(6x+3h)
o6 =

g'(x) = }lin})(6x + 3h)

Answer: g'(x) = 6x
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2. The alternate definition of the derivative at a poiht x=ais

oy )= f(a)
f(ﬂ.)—}cl_]:}é >

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

(@ = i (D =@
4y = i [T ®
P = tim (8x — 7))(—_(2 4-7)
P =1im 8x — 7x—_(i 2-7)
P =1im 8x —;_—4(2 5)
-
8(x — 4)

fr@) = }:1—1}}1 x —4
f'(4)= 11'128

Answer: f'(4) = 8
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3. Use the limit definition of the derivative to find h'(x) if h(x) = 2x% + 8x — 5.
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3. Find h'(x) if h(x) = 2x* + 8x — 5.
h(x + h) — h(x)

h'(x) = lim

h—0 h
. 2(x4+h)*+8(x+h)—5—(2x* 4+ 8x —5)
h'(x) = lim
h—0 h
- 2(x*4+2hx+h*)+8x+8h—5—2x*—8x+5
h'(x) = lim
h—0 h
2x* + 4hx + 2h* +8x+8h—5—2x>—8x+5
h'(x) = lim
h—0 h
, __4hx + 2h* + 8h
9@ =l
h(4x +2h + 8

h'(x) = }Ii_r)%@x + 2h + 8)

Answer: h'(x) = 4x + 8
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4. The alternate definition of the derivative ata pointx = a is

fOo) = f(a)
e —

a

f'(a) = lim

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

oy e SO = f(a)
f'(a) = lim —a

X—a

, . ox3 =13

f(l)_i:l—l}} x—1

I S

f(l)_}cl—rgx—l

.. Practice Set 1

(x—1D)(x*+x+1)

f(1)=}\}_r}} x—1

(1) = Li_g}(xz +x+1)
ffA=1"+1+1
ff(H=1+1+1

Answer: f'(1) =3
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5. Use the limit definition of the derivative to find g'(3) if g(x) = x* + 9x + 7.
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5. Findg'(3)if g(x) = x*+9x + 7.

g(3+h)—g(3)

g®=lm=—
, . 3+h)?*4+9B+h)+7—-(32+9-3+7)
g'(3) = lim
h—0 h
. . 9+ 6h+h*)+274+9r+7—-(9+27+7)
g'(3) = lim
h—0 h
94+ 6h+h*>+274+9h+7—-9—-27-7
g'(3) = lim
h—0 h
'(3) = i 6h + h* + 9h
g'(3) = Jim h
) .. h(6+h+9)
§'8) = hm=—

g'(3) = }in%((j +h+9)
1—

Answer: g'(3) = 15

10
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6. The alternate definition of the derivative at a point x = a is

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

x—=a X—a

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

11
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6. Find h'(2) if h(x) = x3 + x* — x using

B (a) = lim 1D = 1@
x—a X —Q
h'(2) = lim h) ~ @)

x—2 x =2

x3+x?—x—(2%+2%2-2)
x =2

h'(2) = lim

P+ xt—x—(84+4-2)

h'(2) = lim

x—2 xX—2
x3 4+ x* —x—(10)
h'(2) = 1i
() xl_l‘)l% x—2
34+ x?—=x—-10
h'(2) = lim
x—2 x—2
x—2)(x*+3x+5
n(2) = lim &2 )
x—2 x—2

h'(2) = 1in%()c2 + 3x + 5)
h'(2)=22+3-2+5
h'(2)=44+6+5

Answer: h'(2) = 15

12
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7. Use the limit definition of the derivative to find g'(x) if g(x) = x*.

13
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7. Find g'(x) if g(x) = x*.

glx+h)—g(x)

g'(x) = lim

h—0 h
r . (JC + h)4 - X'4
Y (XD B Ilzll:[(]] h
) = 1i (x* + 4x>h + 6x2h% + 4xh3 + h*) — x*
g (X) B .’11—1?(]5 h
. x* 4+ 4x3h + 6x*h* + 4xh’ + h* — x*
g'(x) = lim -

Ax3h + 6x*h? + 4xh3 + h*
h

() = i

h(4x> + 6x°h + 4xh* + h®)
h

50 = i
g'(x) = }ir%(4x3 + 6x%h + 4xh* + h?)

Answer: g'(x) = 4x3

14
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8. The alternate definition of the derivative at a pointx = a is

() - f(@)
X—a

(@ = iy

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

15
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8. Find f'(6) if f(x) = 9x + 18 using

9x+18—(9-6 + 18
f'6) = lim ( )
N

x—6
9x + 18 — (54 + 18)
x—6
9x + 18 — (72)
x—6

9x + 18 — 72
"(6) = 1i
f() xl—l}g xX—06

f'(6) = lim

£'(6) = lim

'6) = li 9x — 54
f _xl—I>]€1> xX—06

9(x — 6)
xX—06
f7(6) = 1im(9)

f(6)=lim

Answer: f'(6) =9

16
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9. Use the limit definition of the derivative to find k'(x) if k(x) = 5x* + 3x.

17



Alternate Definition of Derivative ... Practice Set 1

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

k(4 + h) — k(4)

k'(4) = lim A
5(4+h)*+3(4+h)—(5-4*+3-4
K'(4) = lim 5( ) ( )—(5 )
h—0 h
5(44+h)>+3(4+h)—(80+12
k'(4) = lim U+ R +3MU+R) —( )
h—0 h
5(16 + 8h + h?) + 12+ 3h — 80 — 12
k'(4) = lim
h—0 h
80 + 40h +5h* +12+3h—80—12
k'(4) = lim
h—0 h
, ~ 40h +5h* + 3h
k'(4) = lim h
h(40 + 5h + 3)

k'(4) = lim h
K'(4) = lim (43 + 5h)

Answer: k'(4) = 43

18
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10. The alternate definition of the derivative at a pointx = a is

f() = f(a)
xX—a

f'(a) = lim

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

19
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10. Find f'(=5) if f(x) = —2x?% + 4x + 1 using

oy FOO) = f(a)
[l =lm——
, _ o )= f(=5)
f1(=5) = lim = =5

—2x*+4x+1 —(-2-(-5)*+4(-5+1)

ey = T
f1(=3) x-llnjs x+5

—2x*+4x+1 —(-50-20+1)
ey =
f1(=5) xhjgs x+5
—2x*+4x+1 — (—69)
x+5

f'(=5) = lim_

—2x* 4+ 4x+1+69

f/(=5) = lim,

x+5
—2x%+4x + 70
(—EY = i
f1(=5) = lim p—
_ —2(x = 7)(x +5)
ey = i
f'(=5) x'llnjs x+5

f'(=5) = lim [-2(x = 7)]
f'(=5) = lim (=2x + 14)
f'(=5) = =2(=5) + 14

Answer: f'(—=5) = 24

20
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11. Use the limit definition of the derivative to find f'(x) if

f(x) =5x%— 14x + 12

21
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11. Find f'(x) if f (x) = 5x% — 14x + 12.

flx+h) —f(x)

f'(x) =lim

h—0 h
) =1 5(x+ h)* —14(x + h) + 12 — (5x* — 14x + 12)
fx) = jim h

5(x* 4+ 2hx + h?) —14x —14h + 12 — 5x% + 14x — 12

e = i

h
G0 = i 5x% + 10hx + 5h? — 14x — 14h + 12 — 5x% 4+ 14x — 12

f = hl—r% h

O = 1 10hx + 5h? — 14h
f X) = hl—r% h

h(10x + 5h — 14

f'(x) = lim ( )
h—0 h

f'(x) = lim(10x + 5h — 14)

Answer: f'(x) = 10x — 14
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12. The alternate definition of the derivative at a point x = a is

f(x) = f(a)
X—a

f'(a) = lim

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

23
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12. Find g'(—2) if g(x) = 6x* — 8x + 3 using

o g —g(a)
g = Im
, g —g(=2)
g'(=2) = lim, x —(—2)
, . 6x?=8x+3 —(6-(-2)2-8(-2)+3)
g'(=2) = lim, X + 2

6x>—8x+3 —(24+16+3)
X+ 2

g'(=2) = lim

6x% —8x+3 — (43)
x+2

g'(=2) = lim

6x2 —8x + 3 — 43

g'(=2) = lim
x——2

x+2
(=) = 1i 6x% — 8x — 40
g _erEZ ,‘(‘-|-2
2(3x — 10)(x + 2)
'(=2) = 1i
g'(=2) = lim s

g'(=2) = xllm [2(3x — 10)]

g'(=2) = le@q(th — 20)
g'(=2) = 6(=2) =20

Answer: g'(—2) = =32
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