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#6)  Find:

#7)  Consider the function graphed below.

#7 Part A)
#7 Part B)
#7 Part C)

#7 Part D)

#7 Part E)

Find: lim_, f(x)
Find: lim__, f(x)
Find: lim__,. f(x)
Find: lim_, f(X)

Find: f(2)
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#8)

#9)

#10)

#11)

#12)

#13)

#14)
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X+1

Name the intervals of continuity for the function: f(x) = —————.
X°—3x+2

f(x+h)—

Use the definition of a derivative, f'(x)=Ilim, f(x) ,tofindf' (X)

for f(x)=x*+x.

5

Find ' (x) if f(x)=4x4.
Findf' (x)if f(x)=8x"+6x>-12x*—20x+3.

Find the equation of the line tangent to the graph of f (x) =3x* —x+1 whenx=1.

Find the equation of the line tangent to g(x) =1- x* at x =—1.

Explainwhy r(x) = X2+ 11 does not have atangent lineat x = —1.
X —_




#15)

#16)

#17)

#18

#19

#20

Given f(x)=2xInx, find f'(x).

Given y(x) = e*, find y'(x).

Given g(x) = % find g'(x).

Given p(x) = (5x2 + 2, find p'(x).

Given h(x) = 4x?(6x+ 7)°, find h'(x).

Given y(X) = 9%, find y"(x).
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SOLUTIONS

x*+10 (2°+10 14

#1)  Find: lim,_, —=
X—4 2-4 =2

X*—4x-5 (x+D)(x=H _x+1_5+1_6 _
X +2x-35  (X+7)(x=B) x+7 5+7 12

#2)  Find: lim

N

5°-4.5-5 25-20-5 _0 |pdeterminant
5242.5-35 25+10-35 0

J25—h% -4 +25—-h% +4 Rationalize the numerator. Use
X33 ~ : > the difference of squaresrule:
3-h  J25-n"+4 i pa-b)=a’-b>.

V25-h? -4 25-h% +4
" 3-h x/ﬂ+4
25—h*-16
* (3-h)25-h? + 4]
25-16—h?
* (3-h)V25-h? + 4]
9-h?
" (3-h)25-h? + 4]
(3+h)(3-h)
7 (3-h)25-h? +4)

(3+h) 3+3 6 6

6
B h 44 [o5_(3 +4 VI6+4 4+4 8

#3)  Find: lim

lim

lim

lim

lim

lim

lim

Alw

4x* +8

#4) Find: Iimx_mz—.
8x° +2x-1

4X2+£ 4+E
8 2x 1 8+g_i 8+0+0 8

X< X° X X X

N =
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#5)  Find: lim

#06)  Find: lim

lim

lim

X—>—oo 2

lim




#7)  Consider the function graphed below.

#7 Part A)
#7 Part B)
#7 Part C)

#7 Part D)

#7 Part E)

A

Find: lim, , f(x)=1
Find: lim _,_ f(x)=0
Find: lim . f(x)=2
Find: lim

f (X) = does not exist

x—4

Find: f(2) =2
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#8)

#9)

Name the intervals of continuity for the function:

The function will be discontinuous if the denominator
equals zero. To find the x-values where the function is
discontinuous, set the denominator equa to zero and solve
for x.

Intervals of continuity: (- co,1) U LZ)U

Use the definition of aderivative, f'(x)=Ilim,_,

for f(x)=x*+x.

f(x+h)—f(x)

h—0 h

lim

(x+h)? +x+h=[x2+x]

lim
h—0 h

(x+h)x+h)+x+h-x*-x

lim
h—0 h

x>+ xh+xh+h?>+x+h-—x>-x

IImh—)O h

x> +2xh+h?>+x+h-x*-x
h—)O h

lim

x> =x?+2xh+h*+x—x+h
h—)O h

2xh+h?+h

h—0 h

(2x+h+1)

lim

lim

h—>0

lim,_,2x+h+1

2x+0+1

f'(x)=2x+1

F(x) =

+1

X2 —3x+2

x> =3x+2=0
(x-1)(x-2)=0

X—-1=

x=1

f(x+h)—

0 x-2=0
X=2

1) tofind £ (x)

h
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5

#10) Findf' (x)if f(x)=4x4.

5

f (x) = 4x*

5 54
f'(X)=—=-4x* 4
="

1

f'(X) = 5x*

#11) Findf'(x)if f(x)=8x"+6x>-12x*—20x+3.
f (x) =8x* +6x° —12x* — 20x + 3
f'(x)=4-8x+3-6x* —2-12x- 20

f'(xX) = 32x° +18x* — 24x - 20

#12) Find the equation of the line tangent to the graph of f(x) =3x* —x+1 whenx=1.

f(x)= 3x%2 —x+1 Findthederivative, which isaformulafor the slope of a
tangent line at any given point.

f'(x)=6x-1
f')=6-1-1 Use the derivative to find the slope of the tangent line when x
f'@)=5 equals one.

2
f= 3(1) -1+1  Findthe point on the function that the tangent line passes
f()=3 through.

y—y, = m(x _ X1) Subgtitute the sl ope of the tangent line and the point of
1 tangency into the point-slope formulato find the equation of
y—-3=5(x-1) the tangent line.

y—-3=5x-5
y=5x-5+3
y=5x-2
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#13) Find the equation of the line tangent to g(x) =1— x* at x = —1.

2

g(x) =1-x Find the derivative, which isaformulafor the slope of a

g'(x) =-2x tangent line at any given point.

g'(-) = _2(_ 1) Use the derivative to find the slope of the tangent line
when x equals one.

9'(-)=2

g(-)=1- (_ 1)2 Find the point on the function that the tangent line passes
through.

9(-)=0

Y-V, = m(x - Xl) Substitute the slope of the tangent line and the point of
_ tangency into the point-slope formulato find the equation
y=0=2(x--1) of thetangent line.

y=2(x+1)
y =2X+2
. X+1 .
#14) Explainwhy r(x) = — 1doe@snot have atangent lineat x = -1.
X —_

The function i undefined when x equaly -1; therefore, o line
cannot be tangent to-the graph at some point where x ig -1 since the
graph does not exist there.

#15) Given f(x)=2xInx, find f ‘().
f(x) =2xInx
f'(x)=2x-ﬂlnx+lnx-ﬂ2x

dx dx
f'(x)=2x-l+2-lnx

X
f'(X)=2+2-Inx
f'(X)=2+Inx*

#16) Given y(x) = €, find y'(X).
y(x) =e”

] 2X dy
y'(x) =e” - —2x
dx

y'(X) = 2e™
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6X

#17) Given =
) Given g0 ==

, find g'(x).

6X
X2 +2

(x2 +2)-g§6x—[6x-gy(x2 +2)}

9(x) =

X

900= (x? +2f

(x? +2)-6—[6x-2x]
(x2 + 2)2
6x* +12 - [12x2]
(x2 + 2)2
, —6x*+12
g'(x) = W
—6(x* - 2)
(x2 + 2)2

g'(x) =

g'(x) =

g'(x) =

#18  Given p(x) = (5x* +2)°, find p'(x).
p(x) = (5x* +2f
' _ 2 8 ﬂ 2
p'(x) = 9(5x + 2) o (5x +2)
p'(X) = 9(5x2 + 2)8 -(20x)
p'(X) = 90x(5x2 + 2)8

#19  Given h(x) = 4x*(6x+7)°, find h'(x). #20  Giveny(x) = 9¢, find y"(x).
h(x) = 4x?(6x + 7)° y(x) = 9x°
dy . o dy y' (X) =18x
h'(x)=4x2-&(6x+7) +(6x+7) -&4x2 y'(x) =18

h'(x) = 4x? - 6(6x + 7)° % (6x+7)+(6x+7)°-8x
h'(x) = 24x%(6x+ 7)° - 6+ 8x(6x + 7)°

h'(x) = 144x%(6x + 7)° + 8x(6x + 7)°

h'(x) = 8x(6x + 7)°[18x + (6x + 7)]

h'(x) = 8x(6x + 7)°(24x + 7)

h'(x) = 8x(24x + 7)(6x+7)°



