6.4: The fundamental Theorem aof Calculus

The tundamental Theorem of Caleulus :
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PART 11If f(2) is continuous on [a, b] then g(jz) = / f(t) dt is continuous on [a, b] and differentiable
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on (a.b) and ¢'(z) = f(x).
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EXAMPLE 2. Let u(r) be a differentiable function and f(x) be a continuous one. Prove that
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Let wu(x) and v(x) be differentiable functions and f(x) be a continuous one. Then
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Cundamental Theotem of) Calculus

PART II If f(x) is continuons on [a,b] and F'(x) isfany)antiderivative for§ f(x) then
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EXAM]:LE 4. Fvaluate S _241 5 : 5
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EXAMPLE 5. FEvaluate
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Applications of the Fundamental Theorem
If a particle is moving along a straight line then application of the Fundamental Theorem to s/(1)
vields:
]
[ v(t)dt = s(ta) — s(t1) = displacement.
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Show that
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total distance traveled = / [v(t)] dt.
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EXAMPLE 6. A particle moves along o line so that its velocity at time t is v(t) = t* — 2t — 8. Find the
displacement and the distance traveled by the particle during the time period 1 <t < 6.
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