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Exam 2 Review
Todd Schrader

Problem Statements

1. Find the derivative of the following flmctioIV s

. 1 =
(a) f(z)= 5" —logs(sin(5z + 5)) + ——= + arcsin(bz”) — arctan(5)
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(b) g(x) = arctan (In (e72<B2)))
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2. Find f_y for the following equations. <S’“ x)
o

(a) e2v’

T cos?(y) = sin?(z) + arcsin(y)
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X~ Values 1 . T
3. Find all s on the curve f(z) = —a° 2 4 —x — 2024 where the tangent line to the

curve is parallel to the line r(f) = {1?' .
—
m =<~ 5

= Ax, A

’?l(x) = X+ *%—

X7’+7X+Z;‘§ YVI:-éQ:E_
4 (7‘ Ax ’Lf

)(L-I’[%x-}'%-}'; =
? CX&&)(X*I)::,O
"+ + T =0 T
[ e
%L+%<*5 =0

4. Find the equation of both tangent lines to the ci]'clat pass th h the point Zs on
(0,2). l/ Cinle
Xtz )=
Slope s Y= 2 y-2 /-4
= —— _ t ﬁ (’(,3)
X -©o X X= "=
oo J f\‘)
Derivtive 2x * 25 j‘)‘( = O
Zj ? = ’Z)( __i = 3 -z
I Y %
f‘j_ - —_—x— x?. _ 37— 2
IR L b - -
x= | -(3) o J J
N NE) > _ —()_ 1.) =gt
K %7 dj = z//L = —d3 O . J 4
o - =y -2
- {3 J&-1l=y Y
X= —= e
2 Ci'i g’_/':> - ﬁ vy _ ,|
= 1/ —l=-24 3=z
dp
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5. Find the {—values corresponding to all points where the curve x = 213 —6t,y = (!.2 41— 6) 1
has a horizontal or vertical tangent.

g : dy - 4 : dx —
Iqlor-;y!/\%’ —C;:t = O Ver‘}"uyl —;—t = O

d 2 e
2o gy (el - (zee) 20

Y [(‘Z‘ +3)Q&—1)]IL<2;HA> -0

E+) =0 #D)*z0  2¢H-=0

£+3 =0 t-2 =0 2t=-)|
Jt=-3 *‘Z\f;:l&
x J 2,3
’):s(ﬂ 54—3‘& 4—3&7‘
6. Find the points where the curve z = In tWhas a horizontal tangent line.
Uor/:em-/'ql: g_z = O Dom= In (+) > €>0
o -
-{3-4 2t7+bt =0 /No jz.lwfs ""/ Horizan 4= | [/‘W‘VM/J“ G
dt

2+ (£+3) =0

Ft
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7. Find a nnitto the curve r(t) = <vt2 + 5, t> when t =

=

) =< L@, 1) ey = <3
Unvt (3_;,1-

00 ")/Z —
NCERGICI R CI NN /ﬂm

SOy

8. The height in meters of projectile shot vertically upward from a point 2 m above ground
level with an initial velocity of 24.5 m/s is h = 2 + 24.5¢t — 4.9¢? after ¢ seconds. Potentially
useful information for this question: h(2.5) = 32.625, h(4) = 21.6 and h(—0.08) = h(5.08) =0
(approximately). o Velasdy = Q

(a) What is the maximum height of the projectile? tzlou'-ly L veloo 4_7

Voloeky * v(®)= h'(4)= 245- 9.8t =0 S hamt = O

jI@'{) = 232,625 m

-8t = -2¢4¢

— Y43t » 24st+2 = O

L= —2is £ [2e) - y(Cye )
z (-49)

v E98)= 245 - 7.8(s508)

(¢) What is the total distance covered by the object after 4 seconds?

h(e) = 2, { B t | h®)

h)= 2Uslo o/ 2 > 30,628,
2.5 | 32,625
Y | 216
965w (
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9. Consider the piecewise function below.

2+x+2 if

r< -1

-z+1 if -1<z<0

f@ =3 —s+5 if

v +7 if

(a) Determine f’(x) for all z—values other than 2 = —

O<z<?2
2Lz

Zx +]| & X 4 -
J}’ -1 §  —lex <0
) = '
-1 S O x ¢ L
—IL (x-r'?)‘,h‘ S 2 4K

(b) Is f(x) differentiable at x = —17

'Q()b) Coml’mwows @ X=-2

(X-P))\/L

l,z=0, and z = 2.

Riexy Contimaoes @

X==7

)M 1~ ¥(x = L‘,-Td’ X“rxez = |-1+2 =2 'm’:'\- 'Q’(")" 1.“1-2""’\ = -]
Lim lwg | ) _
)6-&’1* (16‘) X(v}-'""x*) =D+ =+ = 2 i £(,) Xs-1" b=l
(c¢) Is f(x) differentiable at x = 07
for @ xo o]
LHL ' ) Qéﬂ) n‘kl @W*«WuOS . \
RHL * - @ %xX=9
(d) Is f(x) differentiable at @ = 27
—p'éc) @ x=1 {3'@) @ x=1
LAt : 5 / LHL =i
X
RNL: 3 RiHL: <
(e) Draw a rough sketch of f(z).
) [
‘l X=7
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10. A population grows at a rate proportional to its size. If the population is 8000 in 1990 and
20000 in 2001, ?n what year will the population reach 400007

e R D NGy
= @0 nmz)
4= Qoe o ik - 700 = 80De
20
k() 2= e do + (D -t
8000 = 50 S @ =

s e - <
nil=z )< //
= $OOO (%)< 1k T h(g) ¢

p)

fo= 8090 ()

k= 77 ()

\!

t
5 = ’joek

11. The half life of a substance is' 60 years.

(a) How long will it take the substance to decay to 20% of its original amount?

, b (oo) on o ¢

- = o e.a ‘ (-} = -

7 5,1 i_ 3 (J;’Qe’:) ,,L<//f) = /n (s ’)
| ol ’/_ _ o -t = -/n(S')
7 e s - &

()= bok

- b (72>
R .

/h(l/'l-)c —-/m(‘?—)
(/)= B

@O (s )

—————

/n C/ 7_) / ”(7-)

) ,
e T 3 2 ;
(b) How long will it take the substance to decaﬂ to 16 of its original amount?

) |

N 1’; —> % — T Same  Aproach
(o (oo s

bOrms 0 geor> Laie bo In () _ Lo InC)

_

In (1) In(2)

bo I (27) 6o - Y /lx)
/’l(‘l—) - /n(7-)

Sz [200 yof
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12. During a low tide, a boat is being towed to the ¢

lock bya rope. The rope is pulled from a
position that is 7-ft above the water level at a rate r@ How fast is the boat approaching
the ladder at the base of the dock when the boat is 2 rom the ladder?

- .
2 z OI?: SZ
+ = > - - -}r.

1 d ~ = .
Z’k&”%]c av (7] x=2d &
A A

Z)c'g‘—’S = 22""% \/\/l

£XT pr Z2=25 (L

X
24%4nt =2 2=2%

13. A street light is mounted at the top of a 20-ft pole

. A 6-ft man walks away from the pole
with a speed of 5 ft/s. How fast is the tip of his shadow moving when he is 30 ft from the
pole? Note: This question is trickier than it seems.

Y _ X+y

- Slf—, s B/ )
(o 20 d+
70
2*03 = 6X +(°ff

/My = bx

Skqd ow
dy _

e

—

%

- att fe= s+ =
2 Lo/ 2
7 7
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—
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