The Fundamental Theorem of Calculus, part 2 — proof
and meaning

Lesson 62 - Module 3 — Integral Calculus - The Calculus Course - dailymaths.uk/course

Practice problems

1. Evaluate the definite integral f02(1:3 + 2z) dz.

2. Evaluate the definite integral ff m% dx.

3. Evaluate the definite integral [ sin(z) da.



Solutions

1. Evaluate the definite integral f02 (23 + 22) du.

e Find the antiderivative of 2% + 2x using the reverse power rule: F(z) = ix‘l + 22,
e Evaluate F at the upper limit z = 2: F(2) = 1(2)*+ (2)2 = +4=4+4=238.
e Evaluate F at the lower limit = 0: F(0) = £(0)* + (0)2 = 0.

e Subtract the lower limit from the upper limit: 8 — 0 = 8.

Answer: 8
2. Evaluate the definite integral ff 5 da.
e Rewrite the function as 272 to use the power rule.

e Find the antiderivative: F(z) = % =-1

=

e Evaluate at the upper limit x = 2: F(2) = —5.
e Evaluate at the lower limit x = 1: F(1) = —7 = —1.

e Subtract: —% —(-1) = _% +1= %

==

Answer: 1/2
3. Evaluate the definite integral [ sin(z) dz.

e Find the antiderivative of sin(x). Since the derivative of cos(x) is — sin(x), the antiderivative
is F(x) = — cos(z).

e Evaluate at the upper limit z = 7m: F(7) = —cos(m) = —(—1) = 1.

e Evaluate at the lower limit z = 0: F(0) = —cos(0) = —(1) = —1.

e Subtract: 1 — (—1) = 2.

Answer: 2
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