BetterGrades Calculus II

Integration by Parts Worksheet — Worked Answer Key

Twenty problems covering polynomial products, logarithms, inverse trigonometric functions, definite inte-
grals, and cyclic cases.
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1. Evaluate [ xe®dz.
Answer: e*(x —1)+C
a. Take u = x and dv = e®dx, so du = dx and v = e”.
b. Then [ze*dr = ze® — [e"dx = xe® —e* + C =e"(z — 1)+ C.
c. Therefore the result is e*(z — 1) + C.

2. Evaluate [z%e®dx.
Answer: e*(2? — 2z +2)+ C
a. Take u = 2% and dv = e%dz: I = 2%e® — 2 [ ze®dx.
b. Using [ze®dz = e®(z — 1), I = e®(2* — 22 +2) + C.
c. Therefore the result is e®(2? — 2z +2) + C.

3. Evaluate [ z3¢® dx.
Answer: e% (23 — 322 4+ 62 — 6) + C

a. Take u = 2% and dv = e®dx: I = x3e® — Sfa:zel"dx.

b. Substitute [ z?edx = e®(2* — 2z + 2) and collect terms to get e®(z® — 322 + 62 — 6) + C.

4. Evaluate f:ne% dx.
Answer: e**(2z —1)/4+C

a. Take u = z and dv = €?**dx, so du = dz and v = €27 /2.
b. Thus I = z€?*/2 — [€?*/2dx = 2e*® /2 — 2* /4 + C = €**(2x — 1) /4 + C.
c. Therefore the result is e2*(2x — 1)/4 + C.

5. Evaluate [zsinzdz.

Answer: —xcosx +sinz + C

a. Take u = x and dv = sinx dz, so du = dr and v = — cos .
b. Then I = —zcosz + [coszdr = —zcosz +sinz + C.

c. Therefore the result is —xcosx +sinx + C.

6. Evaluate [ zcoszdz.

Answer: zsinz + cosx + C

a. Take u = x and dv = cosx dx, so du = dx and v = sinx.
b. ThenI::rsin:v—fsinxdwzxsinx—i—cosx—i—C.

c. Therefore the result is x sinxz + cosz + C.
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Evaluate [ 22 sin z dz.

2

Answer: —z“cosx +2xsinz + 2cosz + C

200s:z:+2fa:cosa:dx.

2

a. Take u =22 and dv = sinzdx: [ = —x

b. Since [zcoszdr = xsinz + cosz, I = —z?cosx + 2z sinz + 2cosz + C.,

2cosz + 2xsinx +2cosx + C.

c. Therefore the result is —x
Evaluate [ 22 cosz dx.

2

Answer: z“sinz + 2z cosx — 2sinx + C

a. Take u = 22 and dv = coszdx: [ = xzsinx—2fxsin:vdw.

2

b. Since [zsinzdr = —zcosx +sinz, I = z*sinz + 2z cosz — 2sinz + C.

2

c. Therefore the result is z“sinz + 2z cosz — 2sinx + C.

Evaluate f Inzdz.

Answer: zlnzx —xz+C

a. Write the integrand as (Inx)(1); take v = Inx and dv = dx, so du = dx/x and v = =.

b. Then I =zlnz — [ldr =azlnz —z + C, for > 0.

c. Therefore the result is xInz — x + C.

Evaluate [zlnzdz.

2 2
Answer: T-Inz — 4 +C

a. Take u = Inx and dv = x dx, so du = dz/z and v = 22 /2.
b. Then I = (22/2)Inz — § [zdx = (2%/2)Inz — 2?/4+ C, for z > 0.

c. Therefore the result is %2 Inx — % + C.

Evaluate [(Inx)?dx.
Answer: z[(Inz)? —2Inz + 2]+ C

a. Take u = (Inz)? and dv = da: I = z(Inz)? — 2 [Inx dz.

b. Substitute [Inzdr = zlnz — 2 to obtain z[(Inx)? — 2Inz + 2] + C, for z > 0.

Evaluate [ arctanz dz.

Answer: zarctanz — 3 In(1 4 22) + C

a. Take u = arctanz and dv = dz, so du = dz/(1 + z?) and v = z.
b. Then I = zarctanz — [ /(1 + 2%)dz = zarctanz — § In(1 + 2?) + C.

c. Therefore the result is z arctanz —  In(1 + 22) + C.

Evaluate [ arcsinz dx.
Answer: zarcsinz + V1 — 224+ C

a. Take u = arcsinz and dv = dz, so du = dz/v/1 — 22 and v = x.

b. Because [z/V1—a?dx = —1— 22, I = zarcsinz + V1 — 22+ C on (—1,1).

c. Therefore the result is z arcsinz + v1 — 22 + C.

Calculus II



BetterGrades Calculus II

14. Evaluate fol ze® dx.
Answer: 1
a. Using u = = and dv = e"dx, an antiderivative is e*(x — 1).
b. Evaluate the bounds: [e®(x —1)]} =0 — (-1) = 1.
c. Therefore the result is 1.

15. Evaluate fgrq:sinxdm.

Answer: 7

a. Using © = x and dv = sinx dz, an antiderivative is —z cosx + sin x.
b. Evaluate the bounds: [-zcosz +sinz]f =7 — 0= .

c. Therefore the result is 7.

16. Evaluate fex cosx dx.

Answer: %(sin x+cosx)+C

a. Let I = [e”coszdz. Two integrations by parts give I = e* cosz + e*sinz — I.
b. Therefore 21 = e*(sinz + cosz), so [ = %(sinm +cosz)+ C.

c. Therefore the result is %(Sinx +cosx) + C.

17. Evaluate [ e*sinzdz.

x .
Answer: 5 (sinz —cosxz) + C

a. Let I = f e’ sinx dx. Two integrations by parts give I = e sinx — e® cosx — I.
611/'

b. Therefore 21 = e*(sinx — cosx), so I = G (sinw — cosx) + C.

c. Therefore the result is %(sinx —cosz) + C.

18. Evaluate [ z'e® dx.
Answer: e®(z* — 423 4+ 1202 — 24z +24) + C

a. Repeatedly take the polynomial as u: I = z%e® — 4 fa:3e“”da:.
b. Substituting the three prior reductions gives I = e®(x? — 42% + 1222 — 242 + 24) + C.
c. Therefore the result is e*(z* — 423 + 1222 — 242 + 24) + C.

19. Evaluate fo lnxdz.
Answer: %3 Inx — % +C

a. Take u = Inx and dv = 2?dz, so du = dz/z and v = 23 /3.
b. Then I = (23/3)Inz — % [2%dx = (23/3)Inz — 23/9 + C, for x > 0.

c. Therefore the result is I—; Inx — % + C.
20. Evaluate fle Inzdzx.
Answer: 1

a. Using v = Inz and dv = dz, an antiderivative is zlnx — .
b. Evaluate the bounds: [zlnz —z|{ =0— (—1) = 1.

c. Therefore the result is 1.
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