Lenarz - Math 121

16.
20.
27.
28.
Y
Iny

~

<R =R

~

<

~

<

y =

Review - §3.8,83.10

y = In(cschr)

4 (csc5x)

/ dzx

csc Hx
—b5csc bx cot b

cse bx
= —b5cotbx

y = In(a?e)
) o (a%em)
z2e®

x2e® + 2xe”
T2e®

xe*(x + 2)
r2e®

T+ 2

y = logs(1+ 2x)

. L1+ 2x)
(14 2z)(In5)
2

(14 2z)(In5)

(cosz)®
In(cos z)*
xIn(cos )

x (M) + In(cos x)

COS ™

x <_ smx) + In(cos x)

COS X

—xztanx + In(cos x)

y(—ztanz + In(cos x))

(cosx)*(—ztanx + In(cosx))

November 7, 2005



Math 121 - §3.8,§3.10

29.
30.
Y
Iny
v
Y
v
Y
v
Y
y/
33.

November 7, 2005 Page 2

y = Insinz — —sin’z
2
, d(sinz) 1, .
y = “——= — —(2sinzcosx)
sin
cosT .
= —— —sinzcosx
sin
= cotx —sinzcosx

(2z +1)3 (Sx - 1)

(22 +1)*
n
(2x 4+ 1)3(3x — 1)°
In(z? + 1)* — In(22 + 1)*(3z — 1)°

In(z? 4+ 1)* = In(2z +1)* — In(3z — 1)°
4In(z* +1) — 3In(22 + 1) — 51In(3z — 1)

) (%(xu 1)) ., (%(Qx—l— 1)) . (%(31;— 1))
2?2 +1 20 +1 3r—1

2z 2 3
4 _ _
(x2+1> 3(2x—|—1) 5<3x—1>

8z 6 15
2241 22+1 3r—1
8x 6 15
y<x2+1_2x+1_3x—1)
(z? +1)* ( 8z 6 15 )

e +1)3Bzr—1)5 \22+1 2z4+1 3z-1

In | sec 5z + tan 5z

;o L (sec 5z + tan 5z)

secbx + tan bz
5sec bx tan 5x + 5 sec? b

sec 5 + tan dx
5 sec 5z (tan 5z + sec 5x)

sec bx + tan dx
= Hsecdx




Math 121 - §3.8,§3.10

36.
41.
Iny =
v
Y
v
Y
v
Yy
y =
46.

November 7, 2005 Page 3

Vo +1(2—x)°
(x+3)7

In ((1‘ +1)2(2 - x)5>
(z+3)7

In(z + 1)%(2 —z)° —In(z +3)"
(

nx+1) +1In(2 — x)° — In(z + 3)7

1

51 n(zx+1)+5n(2—2z) — 7ln(z + 3)

1 E@+1) e 42— 1) . 4(x+3)

2 r+1 2—x x+3

1 1 —1 1

§(x+1>+5(2—x>_7(x+3>
15 7

2(x +1 2—r 43

7
( 2(x +1) 2—x x—l—S)

(x+1)5(2—2)° 1 5 7
(x+3)7 (2(z+1)_2—$_x+3)

x?—4
= In
y 2r+5
= In|2? — 4| — In|22 + 5|
;A4 AeetD)
y 12 —4 2x + 5
2z 2

2—4 2r4+5



Math 121 - §3.8,83.10 November 7, 2005

60.
y = xesinx
Iny = Inze”
= Inx + Inem®
= lnz+sinz
/
1
LA — +cosx
Y T
= (Grems)
y = y|— +tcoszx
T

. 1
= zet™® (— + cos x)
T

= 71+ zcosm)
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75. Find f’ in terms of ¢": f(z) = In|g(x)|

76. Find f’ in terms of ¢": f(z) = g(Inz)

@) = g ln) o (na) = L0

81. At what point on the curve y = [In(x + 4)]? is the tangent horizontal?
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y = [n(e+4)

y = 2[ln(x+4)]—[In(x +4)]

dx

= 2ln(z + 4) (a:—+4
(

2In(z + 4)
r+4

To find where the tangent is horizontal, set 3y = 0 and solve for x:

2In(z +4)
T +4
2In(x +4) =
In(x + 4)
eln(a:+4) _
x+4

r = -3

I
—_ o o o o

If x = —3, then
y = [In(=3+4)]*=[In(1)]* =0*=0
so the tangent is horizontal at the point (—3,0).

wr2h

88. The volume of a right circular cone is V' = , where r is the radius of the base and

h is the height.

1. Find the rate of change of the volume with respect to the height if the radius is constant.
av. 7r? dh
a3 dt

2. Find the rate of change of the volume with respect to the radius if the height is constant.

AV wh(2r)dr _ 2mrhdr
dt 3 dt 3 dt

91. The volume of a cube is increasing at a rate of 10 cm?®/min. How fast is the surface area
increasing when the length of the edge is 30 cm?

Let x=edge of the cube, V' =volume of the cube, A=surface area of the cube. We are told that
av

dA
i 10 cm?® /min. We want to find — when x = 30 cm. We also have the relationships

dt
V=3 A = 622
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We can use these two equations to relate V' and A. If we solve each equation for z, we have

A3
62
So we have the relationship
Vi — A_I%
62
which can be written as
6313 — A3
So we have
1 1dA 11 2 dV
-A"2— = 62=-V 35—
2 " ar 3V Tar
1. 1dA 6 2dV
AT = yTi_
2 " 5V

When z = 30 cm, we have V = 30% = 27000 cm?® and A = 6(30)? = 5400 cm?, so we have

1 _1dA

| (@)
NI

~(5400)"2 = = 27000)5 (10
2( )2 - 3( )73(10)
dA 10 - 62 .
22— =27 ) (2(5400)2
dt <3(27000)§> ( (5400 )
4
= gch/min

92. A paper cup has the shape of a cone with height 10 cm and radius 3 cm (at the top). If
water is poured into the cup at a rate of 2 cm?/s, how fast is the water level rising when the
water is 5 cm deep?

Let V=volume of water in the cup, h=height of water in the cup, and r=radius at the water

Vv dh
level. So we know that — = 2 cm?®/s and we want to find I when h = 5 cm. We can

relate V', h and r by

1
V= gm“zh

but we need to relate V' to h alone. We can find r in terms of h by using similar triangles

r_h
3 10
3h

sor = 10 and our relationship is now

1 (3h\*
Ty (L RN L
3"\ 10 100
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and so
AV _ Sndh _ On? dh
dt 1007 dt 100 dt
So we have
5 _ 97 (5)* dh
100 dt
5 _ dn
or  dt

93. A balloon is rising at a constant speed of 5 ft/s. A boy is cycling along a straight road
at a speed of 15 ft/s. When he passes under the balloon, it is 45 ft above him. How fast is
the distance between the boy and the balloon increasing 3 s later?

Let x=horizontal distance the boy has traveled, y=height of the balloon, and z=distance
between the boy and the balloon. We know that

dx dy
— =15f —Z =5f
o 5 ft/s o 5 ft/s
d
and we want to know d_j after 3 seconds, that is when = = 15(3) = 45 and y = 45+5(3) = 60
We know that
24yt = 22

so we have p p p
T Y z

20— + 2y—= = 22—

Ta TV T

When z = 45 and y = 60 we have 2? = 45% + 60? = 5625 so z = 75. That gives us

d
2(45)(15) + 2(60)(5) = 2(75)d—’§
1950 = 1502
dt
13 ft/s = dz

dt



