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IB Math 3: Integral Test Name: ée;t Period: @

Part I: Consider ZS and _f 57dx .
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1. Setup the area under the curve, f(x) =5, in the interval [1,n—1] using sigma notation and left rectangle as
shown.
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3. Express the exact area under the curve, f(x) =57, in the interval [1,n].

4. Compare the areas of circumscribed rectangles from (1), inscribed rectangles from (2), and the exact
area from (3) by filling up the boxes.
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5. Assume the infinite sum, » —» 0, of the area from (1) converges to S, What can you conclude for the infinite

sum of the area from (2)‘7 Consequently, what can you conclude for the area of j f(x)dx?
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IB Math 3: Summary Notes: Integral Test
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Ifa,=f(n) forn=1, 2, 3, 4.

for some number N,

k=1

n—>o0 N~y

where f(x) is a positive, continuous, and decreasing function of x for x > N,

then Z a, and j f (x)dx either both converge or both diverge.

o j F()dx =0 = th =o0 where S, = Z f(n) : Diverges

n=]

hm I S(xX)dx=L=1imS, =L where S, z S (n): Converges
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Example) Test the series Z— for convergence.
k=1

Notes: Z—l-=l+~l—-+~l—+—1- ......... +~—l-
k=1k 2 3 4 e 8]

is known as Harmonic Series (V ibrating String)
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6. Assume the infinite sum, n —» o0, of the area from (1) diverges to 0. What can you conclude for the infinite

sum of the area from (2)? Consequently, what can you conclude for the area of J f(x)dx?
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Part II: Consider P-Series: Z{ = F+—27+ §;+-47- .........
| =P P A
1. Evaluate hmf—-——dx -ﬂp‘ — 1 J = Q; [ 1-p A - P}
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2. For what values of p, the above limit will convcrse'? And For what values of p, the above limit will dxvcrge'
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3 Evaluate the foﬂ'o'evm anﬁ conﬁrm 1f our answers from (2) are correct. And discuss the results
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4. " Consider convergence of the P-Series , ZE— And then complete the p-serie‘sfﬂieorem.;’
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The p-series converges if pé L.
The p-series dxvcrgcs if F i

5. Describe the characteristics of P-series in general?
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6. Determme if the followu?g series eonverges or dxverges b est. ¢
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