Math 241: Homework 5 Solutions

Graded Problems:

Section 3.5: 10, 30

Section 3.7: 23, 78
Section 3.6: 23

Section 3.8: 6

Section 3.5

2
Problem 10. Find d—(secx).
dx?

Solution

secx) =secxta
dx( ) rtanx

2
3—x(sec x) = %(sec xrtanm)

= (i(secx)) tanx +secx (i tanx)
~\dx dx

= (secxtanx) tanz + sec x(sec? x
( ) ( )

=[secztan?z + sec z |

4
Problem 26. Find the derivative of the following function: y =sinx + oS T

T

Solution

z (L (4cosx)) —4cosz (L)
2

— =COSX +

dx

z(4(-sinx)) —4cosz(1)

=COoSsT +

—4xsinx —4coszx
=|cosx +

T2




Problem 30. Find the derivative of the following function: y = T+ cosa imx
CoS T

Solution

dy _ (1+cosx) (d%(sin:c)) —sinx(%(l + cosx))

dx (1+cosx)?

_ (I +cosz)(cosx) —sinz(-sinx)
- (1+ cosx)?

cosx + cos?x +sin’ x
(1+ cosx)?

_cosz+1
" (1+cosz)?

1
1+cosx

Problem 44. Find the derivative of the following function: y = secxtanx

Solution

dy

= (i(secx))taner :secx(i tanm)
dr \dx d

T

= (secztanz)tanz + sec x(sec’
( ) ( )

3

=|secztanz + sec x|




Problem 52. Verify the following derivative formula using the Quotient Rule.

—(cotx) = —csc?x
dz

Solution
d

d
%(COtZE) =0 (

coszT )
sinx

sinx(%(cosx)) —cosx(%(sinx))

sin®x

sinx(—sinx) — cosx cosx

sin®
—sin“x — cos?x

sin’ z

~(sin® z + cos?x
2

sin“
-1
sin’z
=—csclzr



Section 3.6

Problem 16. Suppose the position of an object moving horizontally along a line after t

seconds is given by the following functions s = f(t), where s is measured in feet, with s >0
corresponding to positions right of the origin.

(a) Graph the position function.

(b) Find and graph the velocity function. When is the object stationary, moving to the
right, and moving to the left?

(c) Determine the velocity and acceleration of the object at t = 1.
(d) Determine the acceleration of the object when its velocity is zero.
(e) On what intervals is the speed increasing?

ft)=-t*+4t-3; 0<t<5H

Solution

(a) Not assigned
(b) Graphing not assigned

o(t) = (1) =

The object is stationary when v(t) = 0, moving to the right when v(¢) > 0, and moving
to the left when v(t) < 0.

v(t)=0=>-2t+4-0=>1t=2

Testing the intervals we have

This gives that the object is stationary at 2 sec, moving to the right on (0,2) and
moving to the left on (2, 00).

a(t) =v'(t) = -2

v'(1)=-2+4=|2ft/s|and a/(1) =| -2 ft/s*

(d)

a'(2) =] -2 ft /52

(e) The speed is increasing when velocity and acceleration have the same sign, so | (2, o)




Problem 23. Suppose a stone is thrown vertically upward from the edge of a cliff on Earth

with an initial velocity of 32 ft/s from a height of 48 ft above the ground. The height (in
feet) of the stone above the ground t seconds after it is thrown is s(t) = =162 + 32t + 48.

(a) Determine the velocity v of the stone after t seconds.
(b) When does the stone reach its highest point?

(¢) What is the height of the stone at the highest point?
(d) When does the stone strike the ground?

(e) With what velocity does the stone strike the ground?
(f) On what intervals is the speed increasing?

Solution

(a)
v(t) =5'(t) =

(b) It reaches its highest point when v(t) =0

v(t)=0= -32t+32=0=[t =1 sec]
()
s(1) = —16+32 + 48 =[ 64 ft
(d) The stone strikes the ground when s(t) =0

s(t) =0« -16t* +32t +48 =0
< -16(t* -2t +3) =0
< -16(t-3)(t+1)=0
=>t=-1,3

You can’t have negative time so [t = 3 sec|
(e)

v(3) = -32(3) + 32 =| 64 ft/sec

(f) Not assigned



Section 3.7

Problem 23. Let h(z) = f(g(x)) andp(z) = g(f(x)). Use the table to compute the following

derivatives.
a) h'(3) b) h'(2) c) p'(4) ) p'(2) e) h'(5)
T 1123 | 4 5
fx) [0 3|5 |1 0
f'(x)|5]2|-5|-8|-10
g(x) 14|51 ]3] 2
g'(x)|2]10]20 |15 20
Solution
(a)
h'(3) = f'(9(3))g'(3) = f'(1)(20) = 5(20) =
(b)
W(2) = f'(9(2))g'(2) = f(5)(10) = (-10)(10) =
(c)
p'(4)=g'(f(4))f(4) =g (1)(-8) = (2)(-8) =
(d)

P'(2)=g'(f(2))'(2) =9'(3)(2) = (20)(2) =

K'(5) = f'(9(5))g'(5) = £'(2)(20) = (2)(20) =

[
Problem 28. Calculate the derivative of the following function: y = /a2 +9
Solution
dy d , 1
-~ - 9)1/3
dr dx (@7+9)
d
= %(x2 +9)73. %(xz +9)
= (2% +9) " (20)
= 2:)3($2 +9)7%3
3
[



Problem 40. Calculate the derivative of the following function: y = cos* @ + sin* §

Solution

d 4 VAN 5, d 3, A
dQ(COS 0 +sin* @) = 4cos’ 0 d00089+481n 0 dasm@

=4 cos®0(~sinf) + 4sin® 0 cos 6

:‘—4cos3951n0+4sin39(:0s9‘

—1\8
Problem 58. Culculate the derivative of the following function: y = (x )

r+1
Solution

d (x—l)S (x—1)7 d (.:1:—1)

—_ =8 C—

de\z+1 r+1 dr\z+1
_S(x—1)7.(x+1)(1)—(x—1)(1)
S \z+1 (z+1)?
_8(:5—1)7 r+1-z+1
S \r+1 (z+1)2
_8(:;;—1)7 2
S \z+1) (z+1)2




Problem 78.
(a) Calculate di(alj2 +x)? using the Chain Rule. Simplify your answer.
T

(b) Ezpand (x%+x)? first then calculate the derivative. Verify that your answer agrees with
part (a).

Solution
(a)

L2 ia? oo ra) La? e )
dx dz
=2(2* +2) (22 + 1)
=2(22% + 2* + 22° + 1)

=‘4x3+6x2+2x‘

=423 + 622 + 22| v




Section 3.8

Problem 4. Identify and correct the error in the following argument:
Suppose y? + 2y = 223 — 7. Differentiating both sides with respect to x to find g—i, we have

2y + 2% = 622, which implies that j—z =322 —y.

Solution Differentiating both sides should give

dy dy 2
2y—+2—==56
ydas " dx v
Which implies
dy _ 6z 322
de  2y+2 y+1

d
Problem 6. Calculate d—y using implicit differentiation.
x

3r+4y3=7

Solution
3 2d3/
3r+4y° =7=>3+12y*"— =0
dz

< 12y2;l—y =-3
x

dy 3
= = =-
dx 1292

. -

dx 492




d
Problem 32. Use implicit differentiation to find d—y
x

tan(x +y) =2y

Solution

tan(z +y) = 2y = sec?(x + y)di(x +y) = 2%

x x

= sec?(x + ) (1 + %) = 2%
dy _,dy

2 2

29—t
< sec’(r +y) +sec (m+y)dx =
< sec’(r+y) = 2d_y —sec?(x + y)d—y
dx dx

< sec?(z+y) = %(2 —sec’(z +y))
T

@ _ sec?(z +y)
dr 2 -sec?(x +y)

d
Problem 38. Use implicit differentiation to find d—y
x

sinxcosy =sinx + cosy

Solution

. . . . dy . dy
SN cosy = Sin & + cosy = coST cosy + sinx (—smyd— = cosz —siny—
x x

) . dy . dy
<> COSl’COS:y— smxsmy% =COSXT — smy—

dx
dy

) . ody .
<> COST COSY — COST = sm:csmyd— - smyd—
X xr

dy , . . .
<> COST COSY — COST = E(smxsmy—smy)

d . . o
<:>_y: SImrsmy —Ssimy

dr | cosxcosy— cosx

10



Common Mistakes

e Read instructions carefully.
e Make sure all work is clear and readable.
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