
Math 106 Final Exam Spring 2023

1(a) y
= lux

lux

Anx

eny = "en lux

Any = (nx . (n(lnx)

& luy = G(nx . (n(nx)

1 . dy = Max .
1

. 1 + du(lux) - t
Y Jy enx X

7

lux)lux
T

* = Y * Inlnx)

= (nx(
***

+ + 2n(enx)

7

1(b) In
16-x4)8 . etanx

First use Log AlgebraFyz - bx

7

= en 16-xy)8 etaux - In Nx bx
77 17

- 6X

=**n(16 - xY)9 + Metaux - Ena-x++ + en(e *4)

= * 82n(b - xY) + tanx - -en(9 - x2)= 6x

= 8 . 6'x4 74x3) + secx-Eqyz(-2x) + 6

OR
=- Ex + sex -X + 3

9 - x2



11) f(x)=
fix = e (4x3 - x* e =x X

=
x( -x)

(eX)a ext

=> x3 = 0 or 4 -X = 0

↳ G
X = y X = 4 Critical Numbers

Sign Testing into First Derivative

Local

'Y' Yo
f(a)= = q = 0 Minimum Value

+

-(4) = E= Local

7 Max Maximum Value
f & &

Min

I(d) Let y = lux

InverteY = glux

eY = X

Differentiate

(eY= (x)

e" * = 1

Solve

**** *
E
7

2(a) f(x) = cos(ix) + cos(bx) + sin() + sin(3x) + sin(4x)
constant

f(x) = - 7 sin(ix) - Gsin(6x) + 0 + 3cos(3x) + 4cos(4X)
-E ii 10 - 2π

7 E 5

f()=Tsin()-bsin(.) + 3 cos() + 4 cos
= E - 0 + o -1 = 2 Match !



O

2(b) f(x) = cos((n(1 + 4x)) - (n)" - (n(1 +cos(5x)) - etan(6x) - sin(ex- 1)

f(x)= - sin(n(1 + 4x)):x" - itcos(sy
· +sin(5x)) · S - etan(bx) . Seclbx) · 6-cosle*He*.

16 e

T

O it 7 -
! 1011

77

1 70 11
tano. seco : 6-cos(e"- 1) e0 . 7fla = -sinkull" 4 - iossi sind . 5-e

= 0 - 0 - 6 - 7 = - 13

3(a) (Secdx = 2Jsecndu = 2 tanu += ztanx

u= rx

du= x
2du= 1dX

X

3(b))***X = /X =-1)=-
invert

u= 9 - x2 = x= 9 -u =
--(an

2
- -du = -t(q - (n(n)) +c

du= - 2xdx

-Edu= XdX = -E(- - en(u)) + c

=

- E -q - (n(9 - xy + c

FOIL

31 Je+x=Je
= je4x +e+ e

*

+ edx

-2x -X - 7X
= e
*
+ e + e + e + c

4 -2
- I - 7

= e-zex-ex-iex + c



3 (d) /Sinoxax = - /yudu = - Jean =- + c = t + c
= ex + c

C

u= CoSX

du= -sinxdx

- du= sinxdX

15

"(a) peexx =du =nu
In 2 3/4

u= 1- e-
2x = Int

↓

du= 22dX

Edu=exax =In =en=en match

x= (n2 = u= 1-+en
-
-2ln4

x = 24 = 4= 1-e = 1 -gen(% = 1 -+ 4

7 nz
g

413) jeeXEenx aX =od =o
C

4

u= 2+lnX x= et = u= 2+ Ine= 4 = 16/Y = 16 Match

du= +dx x = e = u = 2+xe= 9

4( ( sin(dx = -sinudu = ---cosu)
T

z - I

1

u=
X= 1 = u = π = COS-cos

du = - IdX
X2 x= 3 = u= = = 2

#du = +dx 2π



E E

4(d)[sex=x=
# It I I

u = tanx x=T =u= tan = 1
=

-t5 - 1 = - [(z) = 5
du = secxdX v =[ u= tanI = 53 Match !

z t

4() taxd=d =l

Es E

u= COSX x =[ +u= cost = - (lu(z)- en() = en()- entz)
du-sinxdx
-du= sinxdx

X= + u= cosz=
= In -

In 5 = En(3) = tl3
Match !

5
. f(x) = ex + + ge+ x + 2n(ene) + z- + 2e+ex

constant constant

el
-7XeEx-e + e + x + lu7 + 7x+ - e

- x
+ Tex + e

- bx

constant constant

L

- bX

(a) f'(x) = Tex =Te x + 0 + ex
"

+ 0 -7xFe-Y +Te *- be

v

t el 6X

(b)(f(x)dy = ex -
-xe
C
+e x + x

**

+ (m)x + 1(x) -E +ex+ + 2
7 - 7 e + 1

or
en en(e)) - x

6(a)( -2 - 2x - x-dx = 2x - x*-X = 4 - 4- - (2)
- I

- I

Definite Integral
= - + 3 -t = 3-q= 0 Match !



61b))22 - 2x - x2dx = limf(xixN

Limit Definition

a
=

- 1b = 2

=him >
>
7

>
&

- (l-Gi +9
1x = ba - 2-7=

=-2)
Yi = a + iAX

= - 1 + 3 = lim---T

77 >

= eim3
un · 2

=ein
N

=eim-
= lim Mon - n(utltib

n - n - n

= lim 9-2. ht 2nt split-spite
n +a

10 +
2

= lim 9-E . 1 . Ita
↳ Yo

9

=lim 9-1.2 = 9-9 = 0 Match

>



Station

TrainTrack P
7
. Diagram X Label All Parts

Tgiven
M OL

&
10 Z

Variables

Let X = Distance between train and Point &

z = Distance between train and station

- = Angle between track and line connecting the Train the Station

Given = 6+ /se

Find & = When z= 20

Equation tant=

Differentiate

tant =Glox
2

secf - sect · # = -10X2 *
Extra Solvable Information

OR

=11202(102 = 100 = 300 =5 = 105

⑦

10 20 sect
Substitute ↓

2

2050 =pic
L

Solve do
=
-60 .So

at 300 (20)2

=
Radians per Second

> negative , decreasing makes sense

Answer This angle is decreasing at a rate of

↳
28

Radians
every

second at this Moment.



8.

(a)
"

⑪ i
y = 4 Intersect ?

2
y = ex + 1 ex + 1 = 4

eX= 3
· lus T

In(et) = 1n3
> X = lu3

(b) Area = JensTop-Bottom dy
S

= (en3y - (ex + 1)dx = 1934 - ex - 1dx
= (9233-edx = 3x - eX(e = 31n3-

3
- 10 - ep

= 32n3 -3 1 = 32n3 - 2

(C)

-
Volume = 19Couter Radius)2- (Funer Radius)dy

> &

= T (24342-(ex + 1) dx = +(36 - (e2x + zex + 1)dx
lu3

= T(2315 - ex -2dX = π(5x - 2 -Ce
8

32 >
S I

= (115223-eu-
- 4

=

i (152n3 - y - b + z +2) = π(en3 - 8)
-

2 = - 4



y = lux
O(d)

F
.....

- - -

- Ex- .........
O(e) Volume = i) Conter Radius)"- (Inner Radius) dx

= π)(enx + 3)2 - (3)2dx STOP

max height
9. v(t) = 0

v(0) = + 32 f+/ses

S(0) = ?

Vimpact = -64 ft/sea
vs(t) = 0

impact a(t) = - 32

v(t) = - 32t + v(0)3 = - 32t + 32
48

32
1
? T

S(t) = - 16th+ v(ot + s(0) = - 16t2+ 32t+ s(0)
1

Set

Impact : Solve v(t) = -32t + 32
= - 64 The ball hits the round

9
at t = 3 seconds·

96 = 32t

timpact = 3 seconds

Plug in s(3) = - 16 . (3) + 32 . (3) + s(0) 0 Impact Position=

- 16 . 9 + 96 + S(0) = 0

- 144 + 96 + S(0) = 0 The Height of Building
/

is 48 feet.>
S(0) = 48 feet

set
Max Height : Solve v(t) = -32t + 32 = 0

32t = 32

xtmax
= I second The Maximum Height

is 64 feet when
s(tmax) = S(1) = - 16 + 32 + 48 = 64 feet

t =/ second
.



3

10 · Solution y(t) = ycoYet = zekt

Given y(0) = 3 e2k = 4
K . 2 set

y(z) = 12(y(z) = 3 = 12 en(e2k) = 1n4
3 3

2k = lut

k = 2 =Y = en(4"2)enz

Plug back in K
In 2) . t t . enz'

= 3 gen(2
+ )
= 3 . 2

+
3 . 4
*

y(t) = 3 = 3

After 6 hours there are 192 cells.

6 24 = 16

y(6) = 3 . 2 = 192 cells 25 = 32 ↳
23 = 64

19

0 = 3 . 4
%
= 3 . 43= 3 . 64 = 192

There are 999 cells after t=
In (333) hours
In 2

t set 304t/2 Set 999y(t) = 3 . 2 = 999

=> 2t = 3337 en(2t) = en(333) OR
,

y4z = 333

t . luz= en (333) t = 1333) now is en(4(2) = en (333)
Eln4= en(333)
t = 2ln(33)

Alternate
10 , 000 en 4

Answer

10(b) Solution y(t) = y Polekt = 10
,
000 ekt

Given y(0) = 10, 000

y (3)
= 8

,
000 < y(3) = 10 , 000est 8, 000 *

23k-800 =
1
-

In (e31) = en (5)
Note : 10 since

Y(t) = 10
,

000e + 3k= 2n () en20b/c

= 10
,
000 een()

*3)
= 10

,
000 ·( 17= In (t) # and ful=o

3 and Log increasing
↳ Decay

Y (9) = 10
,
000 .( = 10 , 000(e 3

,
120

After 9 years the car will be valued at $5 , 120 .


