Calculus MA1001-A Final Exam Sample
National Central University, Jan. 7, 2018
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Problem 1. Show that f (Inx)"dr = e Z(—l)kﬁ + (=1)""'n!. (Integration by parts and
1 = n—k)!
induction)
Problem 2. For positive integer n, let P,(x) = 2”1n' Cij—n(ﬁ — 1)™. Prove that
1 0 it m#mn,
J_l P,(x)P,(x)de = 1 Fm— (Integration by parts)
2n+1

Problem 3. Compute the indefinite integral f tan* x dz using the following methods:

1. Obtain a recurrence relation for the integral of J tan” x dr using integration by parts and find

the integral. (Integration by parts and induction)

2. Use the substitution © = tanz and the technique of partial fractions to find the integral.

(Integration by substitution and partial fractions)

sinx — cosx
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Problem 4. Find the indefinite integral f ( ) dx. (Techniques of integrations)

sinx + cosx

Problem 5. Find the indefinite integral f&:3 arcsin x dz using integration by parts with v = 23 and
dv = arcsin z dz. (Techniques of integrations)

23+ 222 + 32— 2

(@® 21 4 202 dx. (Partial fractions)

Problem 6. Find the indefinite integral j
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Problem 7. Use the substitution u® = % and the technique of partial fractions to find the
x
1
indefinite integral f1—3)1dx (Integration by substitution and partial fractions)
+ x°)3

s

Problem 8. Evaluate J4 du

—— . (Integration by substitution and partial fractions
. 2—|—Sln(2x) (Il gI‘ 1011 )y SuDSTt1Itution anc p I'T1 I 1 Ilb)



