Math 1571H, Fall 2005
Solution to Quiz 6 (November 10)

This quiz is based on our celebrated Fundamental Theorem of Calculus (FTC):

Question 1. [3 points] Given f(x) is a continuous function such that
/ F(t)dt = ¢ sin(x) + / (%' + 3) f(t)dt. (1)
0
By using FTC, differentiate equation (1) with respect to x,

fx) = 2z¢” sin(z) + ¢ cos(z) + (a2€” + 3) ().

Therefore,
(22 sin(x) + cos(x))e””
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Question 2. [4 points| Find a function f(z) and a number 3 such that
6+/ﬁ %dt = 3/z. (2)

Again by using FTC, differentiate equation (2) with respect to x
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To find 3, let x = 3 in equation (2), to obtain

B
6+/ﬁ %dt:?,\/ﬁ =6+0=30= B=4.

Question 3. [5 points| Again, we use FTC to evaluate the given expression:
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) — cos(x)4/1 + sin*(z).



We proved the following in the discussion:
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(3)
I used the substitution v = g(x), and v = h(x) to convert the two terms in equation (3)
to the standard form of FTC:
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