ACMAT161 Summer 2024
Professor Manguba-Glover
Classwork 9 & 10 Name:

Complete as many of the following problems as you can with your table in the allotted time.
You do not have to go in order.

Classwork 9

1. Find the first and second derivative of the following functions:

(a) f(z)=-a"+3 () r(®)=2-%+k

Solution
(a)

f(x) =-22""1 40

=| -2z

" _i_m
fi@) = - (-22)




/ _i -1 _9p-3 -4
r'(0) = 5 (2071 =307 4607

=2(-1)071 1 —3(=3)073L + (—-4)p4!
=-2072+907 —467°

" d -2 -4 -5
- —(— — 4
r"'(0) d9( 207 + 96 07°)

=-2(-2)07% +9(-4)67° - 4(-5)07°

=14607% — 3607 + 20079 |




2. Find the derivatives of the following:

(a) f(x) = 422 (@) y=3

(b) f(z) = (22 +1) (:p+5+%)

(c) y=352 (€ y=(z-1)(z®+z+1)
Solution

(a) Quotient Rule:

(2x2)%(4x -2)- (4o - 2)%(29&)
(222)?

~222(4) - (4o - 2)(4z)

- 44

822 - 1622 + 8z
4t

f'(x) =

B 822 + 8z
4zt
_da(-2x+2)
- 44
—2x+2
23

Power Rule:

d [ 4z 2
, P — —_— e —
f(z) = dx (2x2 2562)
d
= %(233_1 )
=222 +2273

(b) Product Rule:
d d 1 d 1
ﬁ:(%(3}24-1))([B+5+;)+($2+1)(%(Z’+5+;
1 ) 1
=(2z)|z+5+ -]+ (2" +1)|1-— | « acceptable
x x

1
:2952+1090+2+$2—1+1——2
T

|2 1
=13z° + 10z —2+2
T




Distribution:

b (s

1
dr  dz \" + bz’ +$+$+5+_)

X

= 32° +10x+1+1_i
12

1
= 31’2+1OIL‘——2+2
x

dy (3z-2)(d/dx(2x +5)) - (2x +5)(d/dx(3x - 2))
dr (31 —2)2
_(Bz-2)(2) - (22+5)(3)
(3z—2)2

_BE-4-65-15
T (3z-2)2

B
(32 - 2)2

(d) Quotient Rule:

du _ 2/z(d]dx(5x +1)) — (5x + 1)(d/dx(2\/x))
dx (2Vz)?
_2Vx(5) - (5z + 1)(2(1/2)z71/2)
4x
10/z — (52 +1)z~1/2
4x
10\/z — 5y/x — x~1/?
4x
5/ — 271/
==
ox — 1
1w

Power Rule:

du _ i
dr dz x
_ 4 §x1/2 x—1/2
dz \ 2
= § : 1.%'_1/2 + 1 . __1.%'_3/2
2 2 2 9
= 51'_1/2 m—3/2
4 4



(e) Product Rule:

%:(%(m—l))(w2+$+1)+($_1)(%($2+$+1))
:(1)(x2+x+1)+(a:—1)(2m+1)

=22 +x+1+(x-1)(2z+1) « acceptable

=’ +r+1+222+2x-22 -1

= 322
Distribution:
;Z_y = di(x3+x2+a:—x2—x—1)
T €T
d
= %(333 -1)
= 322

[

3. Let f(z) = 223 - 1522 + 24x. For what values of 2 does the line tangent to the graph of f
have a slope of 67

Solution

f'(x) =6 = 2(32?) - 15(2x) + 24 =6
< 622-30r+24=6
<622 -30r-18=0

<22 -52+3=0

b D)=V -4)E)

2(1)
5+v25-12
>r=———
2
5++v13
= | = 2




Classwork 10

1. Find the derivative of the following:

(a) y=e (e) y=secxcscr
T _ l+sinz
(b) f(x) = xe 0 y= 15
(c) y=e"cosz (8) 355
(d) y=sinz —zcosz (h) 3¢ + 1023 Inz
Solution

(a)

dy d (1
_en(0) - (Ve
(e7)?

/() = o (")

_ d 1/3\ = 1/3d T
_dx(x )e¥ +x dx(e)

1 _
= Zz 2/3ear+x1/3ex

dy _ i(e“”) cosx + emi(cosaz)
dx

dr dx

:‘excosx—exsina:‘

d d d
ﬁ =CosT — (@(m)cosx+x£(cosm))
=cosx — (cosx — xsinx)

=CcosSx —Ccosx +xsinx

=|xzsinx



d d d
ﬁ = %(secw) csc T + sec x@(cscx)

= (secx tanx) cscx + sec z(— csc z cot x)

:]secxtanxcscx—secxcscaccotx\

dy (1 —sinx)%(1+sinx) -(1 +sinx)%(1—sinx)
dr (1-sinx)?

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

d ( 4xe® _(w2+1)%(4xe“)—4xe¢”%(:ﬁ2+1)
de\xz2+1) (22 +1)2

. (2% +1) (%(4@@:’3 + 4:6%(6’”)) —4xe”(2x)
- (22 +1)2

(22 + 1) (4€® + 4ze®) — 8x2e”
(z2+1)2

d d d
—(3€" +102° Inz) = 3¢* + —(102°) Inz + 102° — (In )
dr dx dx

1
=[3¢% + 3022 Inx + 102> (—)

x




2. Write an equation of the line tangent to the graph of f(x) =2z - % at (O, —%)

Solution First we can find the slope:

f(z) = % (21‘ - %e‘”)

=2—1€$
2
m = f'(0)
1
=2-=¢°
2
g1
2
3
2

Using point-slope form we have

3. Find the second derivative of y = cscx

Solution

y = —cscrcotx

d d
"= —(~cscx)cotx + (—cscx)—(cot x)
dx dx

=—(—-cscxcotx —cscx —CSC2IL'
( ( )

=‘cscxcotx+cse3$‘

4. Find the second derivative of y = 37

Solution
Yy =3%In3
=1n33"

y" =1n3(3%In3)
=[(In3)?3"




