Kutztown University MAT 181 — Calculus 1

Name: %@LS' E Meca l’L

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 V
MAT 181 — CALcuLus [

DUE: FRIDAY, MARCH 29, BY 11:59 PM onN D2L

READ: SECTIONS 3.5-3.7
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d
1. Differentiate the following relations implicitly to find d—y:
x

(a) 3z* 4 2y° = 10834
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(b) 1522 — 4% = 22243
o)~ 44)- decy)

> gor- M-t ¢ 2020

X -“h(f
< Z"{f"' (QXZ‘I

= A0x -“,xf : 243? é-?‘ + lpxzfé.l a@%

> zox-ef = (g oyt )

(c) cos(z +y) = y?e” + 69
d
d‘;'—((coixm) = j’)%(fe") *—5&/ )
> —sifun)- o) = 24"+ 1

= S A 2, X
> —gulxa)-(1r4Y) = 24’4 & €

. : 2%
= -—&%XM\*SMUM)%}f zjex%?‘ -

> —yu(xy) %fl _L:lex%'l = a;myfa"

> (s 25e) 4 = ah(xm)kjlex

Page 3 of 7



MAT 181

Problem Set V

5
2. Consider the curve defined by the equation 2® + y? = —xy>. Verify that (1,2) lies on this curve. Find
the equation of the tangent line to the curve at the point (1,2). Submit a Desmos graph of the curve

defined by the equation and the tangent line on the same plot
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. () (1) = 4347
Rk ’“J £
= Z‘J %:3( XtJ 337( 83 -
=) (Zj—%)(u7’>a—)7( = 835—5)(
St _ s34

S o-2y?
= —% = M 7) OQ% \ = _,——— o
dX Z‘l - _ng\i" -a_)k (\2) Z[z) -.—tdz) Ll -2

Page 4 of 7




Problem Set V MAT 181

(4 4 x)QIII(II;)

3. Find the equation of the line tangent to the graph of f(z) = 55
€T xr

not use any decimal approximations.

Yoe V) [0y 227 (62 = (002 2
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at the point (1, f(1)). Do

> L) 25 (4r0) Qa0 (1) - (440027 [ ¢ (78612
(2)"
5 () e semrle- Srlenbo]
L.‘
[\+ S}z - S [wt2lulv) )

=S Q‘( (\ = :

2+ ‘OQM()\ - L0 - \0“‘4(2)

2 Q‘(() s - 4

=) Q(((\‘ - ~’%"Tk ( V2 QM(O S
\tl = =

5§07 N L

N

Tyt b / .

pornk s (L) =(\, %) > Yy W XA \0:54--;:2
slgpt - M=Kl >- %;,7(()% [j '7X*j

Page 5 of 7




Problem Set V

MAT 181

4. For each of the following functions, find the derivative function f’(z) using derivative rules developed in

class. Simplify as much as humanly possible.

() f(z) = axcsin(2/7)
e —4—- %=
AV -eey &%

> b= =

(b)) f(z) =1In(z*® + 4z — 6)
) ——— . (X" +4)
J;M +‘¥x (e

—.?Z

+4
Q (X *‘4:4 (s
(c) f(x) = 2erctan(=+2)
! acl(142) . |
%( L2 [+{x2)*
P @4&)' q(chen (xt2 )
= R: /X ) = 2 _
| + (x+2)

(d) f(z) = log;(logs(logy(x)))
( l \ |
Plo)- . .
A= Qo) sl ) () bty Oul2)-x
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= {lm ) L)y X ﬁv,()() erq(%zlm)
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5. Application Problem: A boat is towed toward a dock by a cable attached to a winch that stands 10 feet
above the water level (see figure below). Let 6 be the angle of elevation of the winch and let ¢ be the
length of the cable as the boat is towed toward the dock.

(a) Find % in terms of ¢ only.

{:(-ow\ H/( PJ:TH(, we_ Wt
0 dé —1°

. _ 1o , dv
Ymle) = 3 Ly /{—’E’

= &= aesin(g)

5|de _—ro

»ode 1 (__lg) TR R TN
Jr -y e

—_—
-

do
(b) Compute ¥ when ¢ = 50, 20, and 11 ft. Explain what would happen as £ — 10T. Notice from the
figure that € is increasing as the boat is getting closer to the dock. Why, then, is df/d¢ negative?

—l0 .
%’% o " oAmee 0.0008 "5,
do —l0 _
2 —— = - ,02887 4w
Men ™ Sufzee0 0.0 %@“"
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