Exercise on Integration

1.1 Substitution

Use a suitable substitution to evaluate the following integral.
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1.2 Trigonometric Integrals

Evaluate
1. /cos 6x sin 4xdx 12. /cot2 xdx
d
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8. /(sinaz + secz)?dx 19. /cos x cos 2x cos 3xdx
9. / sec? x tan® zdx 20. / cos® z sin® zdx
10. /secxtan3 xdx 21. /cos5a:sin4 xdx
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1.3 Integration By Parts
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1.4 Reduction Formula

Prove the following reduction formulas.
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1.5 Trigonometric Substitution

Evaluate the following integrals by trigonometric substitution.
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1.6 Rational Functions

Evaluate the following integrals of rational functions.
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1.7 t-method

Use t-substitution to evaluate the following integrals.
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1.8 Miscellaneous

Evaluate the following integrals.
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Section 1.1: Substitution
2
L —2v2 -5z + C
3. —V1I—-a24+C

4. Y1+ a¥5 40

no
N =

(ng) +C

6. 2In(1+ z) +C

7. cos% +C

e 4 C

9. s(Inz)*+C

10. In(2+¢€") 4+ C

11. =2¢/1 —sinz + C

12. 2y/1+tanz + C

13. 27 +2In|/z — 1| + C
14. tan~te® + C

15. 2sin+/z + C

Section 1.2: Trigonometric Integrals

1 1
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2. —cot%—i—C
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sin? () 2sin” () sin® (z) 1 5 : 1 3
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Section 1.3: Integration By Parts

I.zlnz—z+C 13. 2sin/x — 2\/xcos /x + C

2. %(lnx—%)—l—C 4. zln(zx +vV1+22) —V1+22+C
3. —3((lnz)*+2Inz+2)+C 15. %—%sian—écos%c%—C

4. —(z+ e ™+ C 16. S(sin(lnz) — cos(lnx)) + C

5.~ (227 + 2+ 1)+ C 17. {5 sindx — Jz cosdx + C

6. zsinx + cosz + C 18. x2°°§71x+51“;1x—5‘*/1ﬂ‘_7+0
7. — 2= cos 22 + Lsin 22 + O 19. ztan'z — Llog(z? + 1)+ C

8. %9336‘”3 —§e$3+0 20. “”51%—”2”—;—1—0

9. £sin2z — qacos2z + C 21. -z L4+ C

10. z(lnz)? —2zlnz + 22 + C 22. ztanz + In(cosz) + C

11. xsin™ 'z +1—224+C 23. 5 (3sin 3z + 2cos 3x) + C.
12. —%%—#tan*lquC’ 24. 2(x — 2)sin\/x + 4y/x cos \/x + C

Section 1.5: Trigonometric Substitution

1. z—tan 'z + C 7. In|z+ 4+ 22|+ C

2. s+ C 8. VI6—a? (5 — 20)+32sin! (3)+C
3. /A9 | 213y ¢ 9. —YZil | ¢

4. —\/1 =22 4sin'z+C 10. —\/E\/m-tan_l%—i—(?

5. \/HT +C 11. w(1—4a:2)7 + 3m(1—8x2)% + gsinfl r+C

6. §sin™' £ —2V/9—22+C 12. =L

Section 1.6: Rational Functions

2. Z 43z 42|z — 1| +C . x+ -2+ C
3. 9I—%$2+§x3—271n|x+3|+0 6. lln §+§|—|—C’



7. 225 +C 13, Ltan o+ 1 @G 4 ¢
1 a:—\f__ 1 a 14. 22 +21 + 1]+ 31 -3|+C
8. sl x+\[| tan™ 7= + C x n |z + 1| n |z — 3|
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10.z—+1—|—11n|x2—1|+0 16. (2+1+ln|x\ tIn(z*+1)+C
9 1
12, tan~'z + SIn ;zﬁw 18, bin () — tan ! (1-2) + C

Section 1.7: t-method

cos T 1 x an( &
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Section 1.8: Miscellaneous

1. _% vi—e? | o 13. —ex +C

2. 32*(lnz)? — s2’lnz + ;22 + C 14. secx +C

3. Infz+1|- 25+ C 15. xsecx —In|secz + tanz| + C
4. —Smx—smg,=+0 16. —§+xtanx+lncosx+6'
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11. fcos’z — s cos®z + C 23, =¥ _sin~' 2 4 C

12. —In(1 + cos?z) + C 24. x —tan"lax + C
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D 9y | 4 /22 + 9] + O
2@ OV | GIn(z + Va? +4) + C

In(l1+v1—22) —vV1I—22+C

sin™'x — @4—0

In|sinz|— $sin*z + C
r+17Injz — 3| - 12In|z - 2|+ C
r—2yr+2In(l+ x)+C

2z —2)2 +4(x—2)2 +C
z—2In(l+V1+e)+C

5(cos(Inz) +sin(Inx)) + C
r(1—2?)7 +30y/1T - 224 dsin o +-C

tan~'(z + 1) + s tan ' (z — 1) + C

N= =

2 zsinGe 4 coshe 4

2 4+ 1In|sinz + cosz| + C
—2sin"le 2 +C
—Vi=2 o

sin”' 1 4 C

.2 —2Injz|+2In|z - 1|+ C

44.
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99.
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secdx + C

tan®z —tanx + x + C

N= W= W=

secxtanz — 5 In|secz + tanz| + C

1222 4+ 1)2 — 2(2? +1)2 + C

— 35 cosbr — g cosz + C

sz —Infz|+ In(z?+ 1)+ C

La® +4)7 — 422+ C
}lln\x+1|—%‘1n|x—l\—m+6'
2v/x —2In(1 + /z) + C
2\/xsin/x + 2cos/x + C
—2r+zIn(l +2?) +2tan "tz + C
In|yz—1—In|y/z+ 1|+ C
r—g?+ (2 +1)+C
(x4 1) tan™'\/z —/z+C
sin'yz — 21—z +C

Wz + 1+In|yz—1|-In|yz+1|+C
2y +In|l+z|—2tan"! \/z + C

T —1vav/1—a(l—2z)+C

1 :..—1
ZSIH



