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Lecture 6 Practice

Solutions

Compute the derivative of the given function and find the slope of the line that is

tangent to its graph for the specified value of the independent variable.
f)=Tx* = Tx +12;x =0

f'(x)= ____ and the slope is m =

Solution:
If f(x) = 76> — Tx + 12, then f(x + h) = 7(x + h)> = T(x + h) + 12.
The difference quotient (DQ) is
fox +h) = fix) [7Ce+h)> = T(x+h)+12]  [Tx* = Tx + 12]
h h h

14xh + 7(h)> = Th
h

=14x+7h-"7

. h _
p= i SO g

The slope is m = f'(0) = 7.

Correct answer is: f' (x) = 14x — 7 and the slope is m = -7
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Compute the derivative of the given function and find the slope of the line

that is tangent to its graph for the specified value of the independent variable.

®= 2 st=
g\)= ; 3t= 6
g'()= ___ and the slopeis m =
Solution:

2 2
Ifg(r)= ,theng(t+h)= .
t t+h

The difference quotient (DQ) is

2 2
g+ —g®) e n) i
h B h
2 2
i (t+h)_t .t(t+h)
B L 1t +h)
_ 2t =2(t+ h)
T D+ h)
_ -2
C W+ h)

, lim g+ -g@® 2
g'®)= ==

h=0 h 2

1
Theslopeism=g'(6) =-72.

\ 2 -
Correct answer is: & () =~ 5 and the slope is m = — 72
t
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First compute the derivative of f(x) = Jx , then use it to find the equation
of the tangent line to the curve y = ﬂ/x at the point where x = 9.
y=__
Solution:

The derivative of y = ,Jx with respect to x is given by

d — lim fx+h) —f(x)  1lim JX+h —u&
dx('u!x)= -

h—=0 h T =0 h

_ lim (,Jx+h —,Jx_)(,\fx+h +,Jx_)
h=0 h(,Jx+h +,U'/x)
lim x+h—x lim h

h=0 h(,Jx+h +,Jx_) Y h(,Jx+h +,.~/x_)

m
h=0 Jx+h + ,\/rx ZJx

When x =9, the corresponding y coordinate on the graph of f(x) = ,k/(x is

ifx>0

y= ,,/9 = 3, so the point of tangency is P(9, 3).

1

2%

point P(9, 3) is given by

Since f'(x) = , the slope of the tangent line to the graph of f(x) at the

1
f'®) = — =

and by substituting into the point-slope formula, we find that the equation of the tangent

line at P is
3 : x-9
—_ e X —
y 6 )

or
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Correct answeris: y= _x + 5

Let f(x) = 2x” - 6x .

Find the average rate of change of f(x) with respect to x as x changes from x = 0
7

tox =

Solution:

If f(x) = 2x> — 6, then f(0) = 0, and

7) ) 7, ; 7 -112
fg) =2 =6()= o5
f(xz)_f(xl)

m__. =
sec
|
112
- -0
25 -16
- T s
-0
16
Correct answer i1s: m = — s
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Differentiate the given function.

y = 14x5
dy
dx h
Solution:
d d
6 6
14x%) = 14
dx( X") I (x7)
= 14(6x°)
= 84x°

) y 5
Correct answer is: = 84x
dx
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Differentiate the polynomial y = 23 —4x? + 13x - 1.

dy

dx

Solution:

Differentiate this sum term by term to get

dy d
3
2
dx dx[x]+

dx
=6x% - 8x! + 13+ 0
= 6x2 - 8x + 13

Correct answer is: dy = 6x2 - 8x+ 13
x

d d
2
—4x°1 + 13x] +
(4> dx[ d dx

[-1]

recall xo =1

50f 7
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Differentiate the given function.

y= S
dy
dx h
Solution:
d d d
4 9 4 9
5x7 -8 =5 -8
dx[x x ] dx[x] dx[x ]
= 5(4x°) — 8(—9x~10)
= 20x° + 72x 10
10

. dy 3 -
Correct answer is: p =20x" +72x
X
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Differentiate the given function.

y=85 /2

dy

dx

Solution:

y=852r =85 ,/2 + 412

dx

dy _ 85J2_ (;x1/2‘1)=85,v5 (;x—uz)
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Correct answer is: =
dx

85

«’I 2x
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