APPM 1340 Exam 3 Solutions Fall 2022

d
1. (30 pts) Determine d—y for each of the following.
x

sinx
@ v= 5
Solution:
d . . . d
@ B (2x+1)- %[smx] —sinz - %[233 + 1] @z +1)cosa —2sinz
de (2x 4+ 1)2 N (2x 4+ 1)2

(b) z* —y* =bay
Solution:

d . 5 3, d

322 — 3y%y' = 5(xy’ +y)

322 — 5y = (5x + 3y?)y’

p_dy 3z% — 5y
Y= e 5z + 3y?

(c) y = 4cos® (22)

Solution:

y = 4cos® (2x) = 4[cos (2z)]°

dy d B , d
e (4)(5)[cos (2x)]* - %[cos (2z)] = 20 cos* (2z) | —sin (2z) - @[236}
dy _ A (22 s

e —40 cos* (2x) sin (22)




2. (25 pts) The position value of a particle is given by s(t) = t2 — 4¢!-5 4 4¢, where ¢ > 0 is in seconds and position
is in feet. For each of the following, be sure to include the correct unit of measurement.

(a) Find the particle’s velocity function v(t).

Solution:

v(t) = §'(t) = 4 [t% — "5 +4t] = 2t — (4)(1.5)t°° +4 = \ 2t — 6t%5 + 4 ft/s

. . 9
(b) Determine the particle’s speed at t = 1 seconds.

Solution:
(o) -0 @) o0 () 234

(c) Find the particle’s acceleration function a(t).

Solution:

a(t) =v'(t) = % [2t — 6t°° + 4] =2 — (6)(0.5)t 0 = \ 2 — 3t70 fi/s?

(d) Find all values of ¢ > 0 for which the particle’s acceleration is equal to 0.
Solution:
23795 =0

2=3t70°




3. (25 pts) Parts (a) and (b) are unrelated.

(a) Find the equations of the tangent and normal lines to the curve y = 23 — 222 + x + 10 at x = —1.
Solution:
y(-1)=(-1)3-2(-1)>+(-1)+10=-1-2-1+10=6

The point of tangency is (—1,6).

y'(z) = 322 —4x + 1
Y(-1)=@)(-1)? -4 (-1)+1=3+4+1=8

The slope of the tangent line at (—1,6) is 8.

The equation of the tangent lineisy — 6 = 8(x — (—1)) = ‘ y—6=38(x+1) ‘

1 1

The sl f th 1line is — =——.
© siope of the horma’ Hiie 13 slope of tangent line 8

1
The equation of the normal lineis|y — 6 = —g(x +1)

(b) Find all values of = on the interval [0, 7] for which the curve y = tan z — 42 has a horizontal tangent line.

Solution:

y'(r) =sec’z —4=0

sec’x =4
secx = £2
cosT = -
2
. . w27
The solutions on the interval [0, 7] are x = 33




4. (20 pts) Parts (a) and (b) are unrelated.

(a) Determine f'(x) for the function f(z) = v/z + 1 by using the definition of derivative. (You must obtain f
by evaluating the appropriate limit to earn credit.)

Solution:

v flath)—f@) . (@t h)+1-Vo+1
fz) = lim 7 = Jim n

o VrHh+1—Vr+1 Ve+h+1+Vz+1
= lim .
h—0 h Ve+h+1+Vr+1

(z+h+1)—(x+1) . h
= lim = lim
=0 h(vVr+h+1++Vor+1) r=0h(Vz+h+1+Vz+1)

1 1 1
=0V +h+1+vVe+1 Ve+0+1+Vz+1 |2V +1

. a2 4225 -3 . : : :
(b) hn% ——1 represents the derivative of a certain function f at a certain number a.
T— T —

i. Identify f and a.

Solution:

The definition of a derivative states that f’(a) = liin M.
a—a T —a

Since the given expression represents f’(a) for some f and a, we have

_ 84 9pd _
r—a €T a r—1 xT 1

Based on the structure of the terms in the preceding equation, we can hypothesize that @ = 1 and
f(z) = 2® + 225, in which case f(a) would have to equal 3.

Fora = 1 and f(x) = 2® + 22°, we have f(1) = 18 + (2)(1°) = 3, which confirms our hypothesis.

Therefore, | f(z) = 2® + 22° |and |a = 1]

ii. Use f’(a) to evaluate the given limit.

Solution:

flx) = fla) _ lim 28+ 225 — 3 — ().

Based on the work in part (i), lim
r—a T—a z—1 rz—1

fl(x) =82+ 10z* = f'(1) = (8)(17) + (10)(1*) =18 = lim ””84;2_””51_3 =



