Unit III: Calculus - Indefinite Integrals
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Solutions

1. Solution: Divide by z%: I%d.ﬁ = f% Let t = o + 1/z. Result:
+1/a—1
% log ’iﬂﬁﬂ’ +C.

2

2. Solution: cos® x+sin®z =1—3sin?xcos?x =1— % sin? 2z. Divide numerator and denom-

inator by cos®z or use tan  substitution. Result: tan_l(%) + C (after simplification).

3. Solution: Put x +1 = 1/t. dz = —1/t?dt. Radical becomes /(1/t —1)2 — 1. Result:
—1
e O
4. Solution: Put tanxz = ¢, do = m(dt Integral becomes [ mdt Split into 34% + g;—}

.1 —1/tanx—1 tanz—+v2tanx+1
and solve. Result: 5 tan (TM)JF 2\[1 I tMmﬂ/erJ +C.

. . _ _ COs T _ —1 .
5. Solution: Use parts. u = x/cosz,dv = o atcos 2)? dr. v = giireoss: Result:
sinx—x cosx + C

x sin x+cos x

6. Solution: Multiply and divide by "~ 1: [ dz. Put 2" =t. Result: |+C.

xn( x”—i—l) +1

7. Solution: Multiply by —1: [ —=CSSZ=SIn® __ g, Tett = sin x+cosz. Result: —sin™! (sinz+

v/ 1—(sin z+cos x)2

cosx) + C.
8. Solution: Put z = tanf,dz = sec?0do. fsggigde = [cos?0df. Result: f[tan~'z +
1+12] +C.
9. Solution: [e* [:p}rz (w+2) z]dz. Matches e”(f(z) + f'(z)). Result: ;55 + C.
s Ty 2. . - 1-1/2? _ .
10. Solution: Divide by x* inside and outside: [ Ve Ny dx. Put t =z 4 1/x. Result:

% secil(xt}/m) +C.

11. Solution: Use 2cos A cos B identities and simplify numerator to —(1 — 2 cos 3z)(cos 2z +
cosz). Result: —(222 +sina) + C.

12. Solution: Multiply by :E&Z:Z; Use sin((x — b) — (r — a)) in numerator. Result:
1 log|s1nm a)‘+C

sin(a—b) sin(z—b)

13. Solution: Write 2z + 3 = (2 + 1) + 2. Result: log|z? + = + 1| + % tan~ (21751) +C.

14. Solution: Put logz =t =z = e!. [ = (i 2dt [etls z]dt. Result: +C.

1+t (1+t) 1+10g2

Result:

15. Solution' Write 1 = 4[(22 4+ 1) — (22 — 1)]. Integral splits into [ %ZI—% and [ £

z2—1 1 2 —\/2x+1
it (5 T g loel Sl + C

x4+1

16. Solution: sin3z = 3sinz — 4sinz. | mdaﬁ = f%dw Let tanz = ¢.

r—4 tan
Result: M\ +C.

1
Tx/g IOg ’ V3—tanx
17. Solution: Put tan(z/2) = t. Result: 2 tan~'(3 tan(z/2)) + C.

18. Solution: f%“j“log( +1/2%)dz = [ 5/1+1/2%log(1 + 1/2?)dz. Put 1+ 1/2% = 2.
Result: —3(1+ 1/22)3/2[log(1 + 1/2?) — 2/3] + C.
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19. Solution: Put 2 = acos?d + bsin? 0. Result: 2sin~! ,/H +C.

20. Solution: fetan_lz[l—l—ﬁ]dx. This is e/ @) (¢/ () +g(x) f'(2)) form. Result: zet ' 4.
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