
Math 106 Final Exam Spring 2025
7

I(a)
d In xs · tanley First use Log Algebra to simplifydX 1 - eX7

- 4x
e

S
>

> >

= In xs · tanley) - In (1 - ex) 2. e 4x

>
- 4X

- 4X minuses cancel

=**n(8-xS(
*
+ Mn +an(ex) - "en())-eX() + ene on last term

Prepxt(n(8 - XS) + lu +an(ex) - T&n(1 - ex) = 4x

= Egys5x* + tanjexysece*. e - T , ex
- * + 4

1(b) Let y = 54

eny =En Sx = X . InS

eny- lu5 = constant

= 145

SX

* = y
: 245 = 54 . lu5

(c) f(x) = x2 - eX +

f(x) = x
= ex+ e*(2x) = e(x +

+ 2x)= ex - x(x +2)
1

+ 0
=> X= 0 or X+ 2= 0

Sign Testing into f'(X) ↳ X = -2 Critical Numbers

X X I X
- 3 - I I

- 2 O

f'( - 3)= e

=
3(3))-5+2) = +

f(x) +
7 Local

-

Local

t

7

Note e
*

Always +
-(=((+ 2) = -

3 f(x) >
MAX Min

f()= x4[z) = +

f(x) has Local Maximum Value of f(-2) =He occuring when x=-

f(x) has Local Minimum Value of f(0) = 0 occuring when X=



(d) y = [en(x+4)]2

y = z(en(x+y))s+ 0 = (n(x+ 4) = 0

X + 4

=> gen(x+4)
o

X+ 4 = 1

x = - 3 = y = (en(- 3 + 4))= [en4]2= 0

Finally
, point (x ,Y) = - 3

,
0

2(a) f(x) = z sin(5x) + Sin(6x) - Scos(2x) - Sin (3x)

f'(x) = 10cos(5x) + 6cos(bx)710sin(2x) - 3cos(3X)

- - I · O

T T

+ () = 10() + 6cos + 10 sin 2 - 3cs3
3. 2

=

- 10(b) - 6 + 10() - 0 = - 6 Match !

2(b) f(x) = cos2(3x) + +anx = cos(x)
*

+ tanx

f(x) = 2 cos(3x) · ( sin (3x)) . 3 + seex see()
20 I (2 E

f'() = 2 cos(3)) · (sin(3()) . 3 + sec()
I

= o + 1= Match

2(c) f(x) = cos(e
**

- 1) + sin (ln(1 + bx))

f(x) = - sin(eX- 1) . Se + cos(en(1 + 6x)) : itox'
18118 110

fla = -sin(e-1) . Se + cos(en(i+9)to
= 0 + 6 = 6 Match !

2(d) + (x)= eSin(3x) - (n() + sin(5x)

f(x) = esin(3x)cos(3x) . 3 - itsin(sx) cos(5X) · 5
- 11
70 I +

f'(0) = esino · cost . 3- 1
Itsino

cosO . 5

↳

= 3-5 = - 2 Match !



3(a))x = J- 6-=-ex - en(x) +c

split

Algebra

3(3))dx=b)ydu= -+(n(u) + c =
--(n)b- x9+c

u-sub

u= 6 - x8

du= - 8xdX

-du = XYdX

3(c))1l+FXSpit+x

Algebra
3X

= (e + 2 + edx= + 2x + e + c

3

=- yesx + 2x + ex + c

1 rule : Se*dx=+CK* 0 constant

3X

3()](exynx=
u-sub

u = 1 + e3x

du = 3e3dX

tan = edX



4 (a) ensdx = jdu = Inla = enlol iS
u= 4- e

-Y
I

= enlelip
X = 0 = u= 4-2= 3

du = - e-X (1)dx -

- In3
X = lu3 = u= 4- e

= e-YdX
= 4 - en(3-

= In) ) Match !

du = tdX = 4- t = 1/a

4(3)(ex(hex2x =-
2

u= 1 + lux
=- =

-3 +2 =1 Match !

du= + dx
I

7
X = e = u = 1 + lue = 1 + 1 = 2

2

x= 2= u = 1 + (ne= 1 + 2 = 3

us 9
9

4(4)x=- 4
4

32

u= 1+ 1
7

= 4 F-F = 4(3 - 2) = 4 Match !
an=
2du= dX

3>

x = 9 = u= 1+ 4
g

x = 64 = u = 1+ = 9



- 3

Et

4(a)=x =-
du= -sinxdx
u = coSX

-- du = sinxax

X= T U= cos=E 4

x = # = u= cost = t = z(t - -) = t( = - Match !

constant
T

8 constant X
e

S(a) f(x) = 81nx- +en8 + en8 +

ex

L

= flux-8
84

+ 8 - 8x+ 2n8 + e
-7x

f(x) = 8( - se
-*

( 8) + 0F8x + 0 + e

-7 (7)

= + -x

S(b) g(x) = 8e* + Ex - en(e) -To - y + e8x . ex

= sex + e
-x

- x - x= + + 29X

(g(x)dx = Sex + c-- - M (x)+ C

= sex-- - en(x)+ +



L

6 . (2-3x-xdx = Ef(x).X = lim Always write For a
n-> 0

<

a =

= 1
= lim

Ax= -

2-(1) =
nen 2- 3(1 +zi)-H

b = 2

-

Xi = a + iSx = -Hi)) =
- 1 + 2 = lim-i-

lin

-in pull all non-i values
out of Series sums

=limia

N

7

=lim--
i- Formulas

repartner

=lim -nnt) - untila6
I I

=12-

= lim12-g(1) (n + +) - =(1)( +-)( +m)
n-> 0

8 0
D

T

= lim12--+N
Finallyn Let n-> g

= 12 - E -

z(1)(2) = 12 - 1 -1
= 12 - - - 9 = 3 - q = b - q =

-- Match !



Pilot

DroneFlight path
7. Diagram X Label All Parts

Tgiven
M OL

&
20 Z

Variables

Let X = Distance the drone has travelled horizontally
z = Distance between drone and pilot

E = Angle at the drone corner

Given =10 feet/sec

Find ? When z = 40

Equation tant=

Differentiate

tant = 20x

secf

2

- sect · A = -20X2*

Extra Solvable Information

? M20= 1600- 400 = 1200 zot

⑦

20

40 self-
Substitute ?

2
v

40

Too
PO =-l
-

>

(40)2

Inool2

Solve

=20 10 · 100 Minus makes Sense since Angle shrinking1600 as drone flies

=

-200 Radiansen

Answer

The Angle at the drone corner is decreasing of
Radians

every second at that 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)

-
Washer Method

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

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

lu3

= T(2315 - ex - 2edx = π(5x - 2 zeX

8

32 >
S

= (115223- e-zeens-10-ee
- 4

= i (152n3 - y - 6 + z + 2) = π(en3 - 8)
-

2 = - 4



y= ex

O(d) y= lux

.....
- - -

- EX= ...
Washer Method

Old

VolumeteRadinner
Radisa

STOP

max height
9. v(t) = 0 v(0) = + 64 f+ /se

S(0) = ?

Vimpact = -96 ft/sea

vs(t) = 0 alt) = - 32

impact
-64

v(t) = - 32t + v(0) = - 32t + 64

-64 1
? T

80

S(t) = - 16t2+ v(d)t + s(0) = - 16t2+ 64t + S(0)

1

Set

Impact : Solve v(t) = -32t + 64 = - 96
The object hits the ground

160 = 32t after 5 seconds
.

timpact = 5 seconds

Plug in s(5) = - 16 . (5) + 64 · (5) + s(0) 0
- 16(25)+ 320 + S(0) = 0 Impact< Position = O

- 400 + 320 + s(0)= 0

- 80
> S(0) = 80 The height of the building is 80 feet

set
Max Height : Solve v(t) = -32t + 64 = 0

32t = 64 Max Height occurs

xtmax
= 2 second at time t= 2 seconds

s(tmax) = S(z) =
- 16(2)2+ 64(2) + 80 Max Height is 144 feet

4)
when t = 2 seconds

=

- 64 + 128 + 80 = 144 feet
-4



10
T

kt
10 . Solution y(t) = y(0) et = 10e

esk = 8

Given Y(0) = 10

In (esk) = ens

y(3) = 80 y(3)= 103 = 80

10 10 3k = lu8

k =
1n8

3

ORyk = tln8 = 2n(83) = enz

Plug back in K ↑ Hernate Formula

Yht) =10/08 10 .85y(t) = 10183)5= 10 .
2t

y(1) = 10 . 85 = 1020 or
, y(1) = 10 . 2 = 20

After 1 hour
,
there were 20 cells.

4096

12

y (12) = 10 :
8

= 10 .
8" = 10 . 1096) = 40960 OR

, y (12)
= 10 . 2 = 40

,
968

After 12 hours ,
there were 40

,
960 cells.

y(t) = 10 .
8 240 or

, y(t)= 10 . 2
+

set 240
10 10 2t = 24

85
= 24 lu(zt) = lu 24

en(85) = 2n(24) tlnz = In24

Eln8 = (n(24) =
t =
32(24) t = lu(24)
In S In 2

1

There were 240 cells after t =

3en(24)
hours

en8

Note 32n(24) =
31n (24) SAME

en(23) 31nz


