Kutztown University MAT 181-050 — Calculus 1

Instructions: All solutions should be prepared carefully and neatly. All solution sets shall
be completed on this packet and submitted by uploading a scan or picture of your written
work to D2L by 11:59 PM on the due date below. Submit only a single pdf file of your
entire packet. Desmos graphs can be submitted separately. The mobile app called
Genius Scan works well. Use a PENCIL and if you make a mistake, use an eraser. This

assignment is graded on effort, completeness, and neatness for a total of 5 points. Careless
presentation (e.g. bad handwriting, pen scribbles, doodles, wasted space, etc) will result in
a deduction of points at my discretion. Submitted work that does not demonstrate clearly
the process by which one arrived at the answer may result in a loss of points. Any parts to
any questions that are not answered will also result in a loss of points. Academic dishonesty

will not be tolerated.

PROBLEM SET IV
MAT 181-050 — CALcuLus 1

DUE: MONDAY, MARCH 4 BY 11:59 PM oN D2L

READ: SECTIONS 3.2, 3.3, AND 3.4
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Problem Set IV MAT 181-050

1. Using the appropriate rules of differentiation, find the derivative of the following functions:
(a) f(z)=1
=0
(b) u(z) =% +12
( -
ulx) =0
(c) g(t) =17

q'le)= of2070 et

(d) p(t) = 42070

/>’(t 1= Rulf2670) 42070°

(e) y(w) = 4w’ + 14y/w — 2*, where w > 0.

¥
s 24w’ + 2 —Hal2)2

Y

s5 — 252

(f) q(s) = o where s # 0.

%(sb 2 — z'ZS) =3s* ‘ where S¥O.

() Fla) =S — 112"

Finr= € - 2x*

(h) h(t) = (t —t3)(t* — 1) 2
W)= € -t -+t
ule) s = +2-t  — W) =Stret -
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2. (This problem spans two pages.) Differentiate the following functions and simplify the expression as
much as possible:

(a) flz) =2"Va
o= 9% +(12)-2
Plx) = L0V 241X + 22
= Gl = 2 (M) +37)

[\ ~% zfub)x+t>
AP

> p)s Zklres)

100m
() =
I,\. |0Ox-100—/Rx
ﬁ(ﬂ- (x ()(Idox) = (x4 (160x) 70‘)’ (=)
b
(x-1) (- roo
ra (x)= i
o (x)= (x-)(iov) - loox
i (x-1)*
VT +x
@ o) =2 , U AR~ AR X —E H R HR X
HT- (L) = (YT X W)= -
l/"(’(‘ < (’I)—L _x)a- (’/2 -X)
- AxX
<) \/\‘()(\': (= °XB(#‘H)_U§+X)(#: ‘) 2 (Ll = (ﬁ -x)*
(X =%
(L#1X -3 ~)~ (z +3ARX %)
- (
PN GE3E
2+ 1
(d) k) = ==
r3e® _ qx__gsx_5zx
' d X € X E
( (’(}Cx)[z"“) - (2‘“)(’(3‘2’ k’(X)= & 2%
k(x\: 3 X\& X €
(x*¢) peket S
3 X 2,3 x)‘ K= —X€ (Zf 24;5‘)4 )
Kl xet-z = (aat)(3e rxe ¥'e
? yee* Lo = ~ (2x*+$%13)
N TAE

} &
~ Pe*- 2x\e - -k

23
=) lC'(X)-' e )("62"
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1 —sin(z)
—Cosly) Fl08t6i)y ~Stalx) +304°(0)

1 — cos(x)
( |—cos(x)Y}-smm) (i-st)(I-co 560) kb= (I-cost)*

K (x)= (1—wostny / m' I—fm
(- tostx)

|- tostar Y cosr) = (1-s0abe)(srx1)
kbo= ( (1~ ostn)*

() f(x) = €+ tan(y/7)
Fly- (CW)'(@(W)} & (kb)) ) /10(,(3 542 LanlZ) + sﬂq

2 ‘G(X\ A ( S‘rﬂ) (&,4(4"))4. g«f@‘) (,{—) [egm)

(e) k(z) =

> flne SeboltE) + sty (Y€
(8) g(x) = (22" +132° + Yz — 5)2°

i

ar(’(\ =20 (quo"'(}x MR -s)- (2x"°+!}x‘+3r§__g)'
>> j'(iF Zo(lx"°+l}x‘+‘a—s)'7. (80X + X" +4 /*> l

(h) h(z) = cos (5sin(z))

W oy = -sin(ssa): (s
5 W) ~Sh (Ssd.&l)- S toslx)

z,

- " l/\l(y\; - € ws(x) Sn;l(f.s:hblﬂ

(i) k(z) = /23 + sin(225 — 3)
! LI s e '
= -S-(X + &V\(ZX?’32) . (Xi_‘_ 5"\(2)( _5))

RN ‘HX S (ZX';-})S“/? (sz + Cos(2x®-3)- (zm)’)

;|
- 0 loxX cos(25-3)
> [k S (x* sim (Zx"—s))":‘
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3. In each problem below, find the equation of the tangent line to the curve at the given point. For each
problem, submit a Desmos graph that shows the function and the tangent line on the same

plot.

. 2z° :
(a) Consider f(x) = at the point (1, f(1)).

3x—1
&(\;\W‘h\k 'En(/“kh;z .
L= (@D i) _ () - @) | b odx 2xo2)
] (J(\' [;x-l)" - = (SX"\)L (3x-1) (2x—1)

. (= //—\7» ~f0y=FHy=1>

zm z

Koy 7 T A
20020072 2__,1”(”-%»- N
- Ho=f = = ">

(+0-1)" 5 Tqbxt |

(b) Consider f(z) = 2csc(x) — sin(z) at the point (3,

[{

m\:!
~
—~
SIE]
SN—
SN—

Den}oaﬂk 'E:vb"l‘h;;
iy = = 2esdld k) = G0

Yo

—l—' —saf3) = L -\ = 272-1=
Uor: o) = 2By s = & s.s,(vv.\S sa(¥) = 2 () \ = 2-(=|
- $ley= ¥(Ma)= 2 ese( ) oMo — tos (3 = - Z( _S:‘(E))(C‘%‘Z: —aslh) = 2(2Y)-0 -o
? RN §(%) ()
) "3-\ =0 (X'“/W)

=) =\
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and the point (—=7,1). This point does not lie on the graph of

4. Consider the function f(x) = 5 v 1
v _
y = f(x). Suppose (¢, f(c)) is a point on the graph of y = f(z) such that the tangent line to f at ¢ goes
through the point (—7,1). Show that two possible values for ¢ exist and find them.

“L 8\0?( A Ne TU ot (L,{'(c\)l whih we by s 'Ql(f/) LTS ™ q(,aql h
o sbpe o fle lie  comecry He porby (¢ f0) ad (1), whih we

\(UAM (s -L—-’Lﬂ ﬂm«ﬁ«,

—7-¢C
pe-ye) = ol | @ =xf) - =l—
Q‘(X\; L (Z«X")v (ZX")" llx-l)“

Gty fle cbprs Q%u.al b e Sfher ak (F@) quies
|— K>

3 =V (7-¢): |- —5—
(- -\
=2 (@[ (9-9)\=[1- &= \@c1D)

5 THC = ()= ()

2 T+HC = dit-det -2+
> 254k =0

=) 2(c~-3)=0

=) 2 (¢c-3Xem) =0

>) c-3=0 c+| =0
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5. Application Problem: The position function for damped harmonic motion of an object of mass m is

y(t) = Ae~ it cos(wt)

where A is the amplitude, and k and w are constants specific to the motion. Find the velocity and
acceleration functions for this motlon

Rﬁ_ﬁm \3%3 )48 (‘/o&/m)

kg vyl
(Ae & ws/wk\S
y &6“‘“ \(ms ) (A %Xm/w%)'
- A-E)e }w‘\e [~silut))o
- e *v"’%%m = Dol Fanfub)
\ () = \ g7 (L () + wsw@@

D doccon: akE\= @”@a

( 7 (L m (k) + wswﬁwD\

(v <&L (b)) + 0 5 M\B Aa 3( (olab) -0 55 wk\>
: M. (J@méw%)msm/wk\) ot |- ol vu® ol
- Y (A ) b)) e M«k\>

12
\ aley = /Jc[(“w Yoo k) 55 M}Z
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