MATH 200
Name: April 7, 2022

1. Consider f(z) = x + sin(z) on [0,27]. Find all numbers ¢ in (0,27) guaranteed by the mean value
theorem.

We seek all values z for which

f2m) = f(0)
/ p—
) = 2r —0
1+ cos(a) = (27 + sin(2m)) — (0 4 sin(0))
2m
(2r +0) — (0+0)
1 pu—
+ cos(z) o
1 + cos(x) = 21
= 2T
cos(x) =0
. . m 3T
The values of x in (0, 27) for which cos(z) = 0 are x = 5 and © = -
A eeTande= 2T
nswer: |c= o and ¢ =

3
2. Find the linear approximation L(x) for the function f(z) =2+ — at x = 3.
x

3

The derivative is f'(z) =1 — —.
T

L(z) = fB)+ )z —-3)

2
= 4+ —-(x—3
+2(z-3)
2
= —x+2

Answer: | L(z) = —x + 2




QUIZ 19 MATH 200
Name: April 7, 2022

1. Consider f(z) = 2+ cos(z) on [0,27]. Find all numbers ¢ in (0,27) guaranteed by the mean value
theorem.

We seek all values z for which

f@2m) = £(0)
! —_—
) 2 —0
0 — sin(a) = (2 + cos(2m)) — (2 + cos(0))
2m
0

—sin(z) = o

—sin(z) =0
The only value of z in (0, 27) for which —sin(z) =0is x = 7. Answer:

2. Find the linear approximation L(x) for the function f(z) = 2e¢” — x at = In(3).

The derivative is f/(x) = 2¢* — 1.

L(z) = f(In(3)) + f'(In(3))(x — 0)
= 261“ 9 —1In(3) + (2¢"3) —1)(z — In(3))
= In(3)+ (2-3—1)(z —In(3))
G- In() + 5(r — In(3)
= 6—1In(3)+ 5z —51In(3)
= 5z +6—61In(3)

Answer: | L(x) =52+ 6 — 61n(3)




