18SP MAT 271 Section 2.4-2.5 Lab Name:

All work on this lab should be the collective effort of all group members. Technology allowed
on this lab includes: Desmos (https://www.desmos.com/calculator]) and an approved TI
calculator. This lab has 3 questions for a total of 55 points.

1. For each of the following, find the derivative as indicated.
d ~10
(a) (5 points) e [(\/75 - 1> ]

Solution:

(b) (5 points) dii“ <\3/m>

Solution: J .
— <\3/ or — r3> =3 (27" — 7“3)7§ (2 — 37“2)
r
o 2=3
3¢/ (2r — 7’3)2
1
(c) (5 points) Find ¢ if y = 927 £ 3m

Solution:
y= (22" + 3x)_1
y'=— (22" + 3z) - (142° 4 3)
142° + 3
V22T + 3z
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https://www.desmos.com/calculator

(d) (5 points) dd (log (32® — 4z + 1))

X

Solution:
d d (In(32® —4x+1)
— (! 24 1)) = — =
dx (log (32 7 +1) dx < In(10) )
1
- 4
327 — 4o+ 1)n(10) 0¥ ~ Y
6z — 4

(322 — 4z + 1) In(10)

(e) (5 points) di@ ((94 — mf + 59)

Solution:

d% ((04 - m>8+50)

8 (94 - my (493 — %(3 — 49)—%(—4)> +5

- (94 Ny 40)7 (493 +2(3 - 49)—%) +5

(f) (5 points) Find &, if z(t) = e+ — log(2t) + t2

Solution: ,
x(t) = "3 —log(2t) + t*

B(t) = e (2t 4+ 3) — .24 2t

In(10)¢

= eI t(2t 4 3) — + 2t

In(10)¢
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2. Consider the implicitly defined curve: y* — 4y* = 2* — 92°.
(a) (5 points) Find 2.

Solution: p
4
% (y — 4y2 = $4 — 9$2)
dy dy
4o =2 — 8y—= =42 — 1
v Sydx x 8z
d
d—y (4y3 — 8y) = 42° — 18z
x
dy 423 — 18x
de  4y3 — 8y
d
(b) (2 points) What is the value of YW
)
Solution:
dy _ 4(4)% — 18(4) _ 23
d
(c) (2 points) What is the value of Y
Tl
Solution:
dy _ 4(2)3 — 18(2) _ 1
dz | (49 4(4)3 — 8(4) 56

(d) (8 points) Find the equation of the lines tangent to the implicit curve when z = —3. You will

have exactly three lines for this problem.

Solution: To begin solving this problem, first the points where x = —3 must be found.
By substituting x = —3 into the implicit function, the equation becomes y* — 4y* = 0.
Solving this equation, we get the solutions y = —2,0,2. This means the function has the
following points when x = —3: (—=3,-2),(-3,0),(—3,2). Now the slopes at each of the
points must be found using Z_Z‘

j—y = 27 @ = undefined @ = 21
x

8 dx (—3,0) dx (—3.2)

(~3.-2) 8

Using these three slopes and the given points, we have the following lines

27
—— 27
27 65 27 65
= — _— = ——r — —
ITRETY YTTRTTR
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3. If you drop a pebble into a large lake, you will cause a circle of ripples to expand outward. The
area A = A(t) and radius r = r(t) are both function of ¢ (they change over time) and are related
by the formula A = 7r?.

dA
(a) (4 points) If r is measured in inches and ¢ is measured in seconds, what are the units of E?

What are the units of Cfi—A?

r
Solution:
dA  in? dA  in® .
bl — = —=1in
dt  sec dt in
dA
(b) (4 points) Find = and explain in pratical terms the meaning of =
t=2
Solution: Using implicit differentiation, we can find that % o = 27T %| +_o- This means

that at t = 2, the change in the area, with respect to time, is increasing at a rate of
271 (2) %’t:Q‘

Additionally, we can interpret % ., as the direct proportional relationship between the

radius and change in the radius with respect to time 2 seconds after the pebble was dropped
into the water.
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