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3. [9 points] Consider the following function:

sin(z) 1+ 2
F(x)=2 dt.
(z) * /_1 1+t4

a. [2 points] Find a value of a such that F(a) = 2.

1+t

Solution: Since ﬁ > 0 for all ¢, we must have F(z) > 2. Note that if sin(a) = —1, then
we have . )

14t

(a) +/1 T +
. 3T
So we want sin(a) = —1. We choose a = - but
a= —g + 2km
would work for any integer k.
Answer: a= 3m/2

b. [3 points] Calculate F'(z).

Solution: We can write F'(z) = G(sin(x)) where

T 142
G(z)=2 —dt
(z) +/11+t4

and we know from the Second Fundamental Theorem of Calculus that

- 1422

/ [
G(z) = 14 a4

Therefore, by the Chain Rule,

1 + sin?(z)

F'(z) = G'(sin(z))(sin(z)) = Cos(x)l—{—sin‘lgfc)'

cos(x)(1 + sin’(x))
Answer: F'(x)= (1 + sin’(z))

c. [4 points] Find a function f(¢) and constants a and C' so that we may rewrite F(z) in the form

x
/ f(t)dt + C. There may be more than one correct answer.
a

Solution: Given the expression of F’(z) we obtained in b. and that F(37/2) = 2 as calculated

in a., we may write:
Fz) =2+ /x (14 sin?(t)) cos(t) gt
sr2 L4sin(?) '

(1 4 sin?(t)) cos(t) B 3
1+ sint(¢) 2
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