VIII. ANTIDERIVATIVES AND INTEGRALS
COMPUTE THE FOLLOWING ANTIDERIVATIVES ON MAXIMAL OPEN INTERVALS
1. [23+2z+Xds 2. [18¢" +16€% — L +3coswdz 3. [V1—-3wdz 4. fxe_xz dz
5. [tgxdx 6. [cotgzdr 7. [Vabdx f2£+110m51 “dr 9. [tg?xdr 10. [cotg®zdx
11. [sin*zdr 12. [coszdr 13. [ Cfsg?xxs) 14. [ mlogmloglogm 15. [arctgz dx
16. [arcsinzdz 17. [e“cosbrdr ,a,be R 18. [z*logzdzr, « € R
19. [2%log’xdz  20. [eVodx
COMPUTE THE FOLLOWING ANTIDERIVATIVES OF RATIONAL FUNCTIONS

dx x z'7-5 x —5 1‘3+1

26. [ Sipde 27 [ 28, [iidr 29 f z g_fll dz  30. fi(xqsx%)z

31. For which values a, b, c € R is an antiderivative of f a rational function,

if we have f(z) = 2z tbrtey

z3(z—1)2
COMPUTE THE FOLLOWING GENERALIZED RIEMANN INTEGRALS
2 1 dz
32. fo |1—.’13|d{13 33. f—l m’ (O’ﬂ-) 34. f l—|—€COS$’€€ [0 1)

35. fo o JH_b%oszm,abszéo 36. floowx/l—cos2xdx 37. flogz e " dx
38. f02 z?cosxdr  39. [i|logz|dr 40. fo\/g:varctga:dx 41. flogQ\/ex—lda:

a2, [{VE- P 43 [ USRS ar g, [ e 45 [ (eloge)de

va(l—x)
1 15 27 dz dz ™ 2
46. fo P14+ 328dx 47. fo GTes ) GTeossy 48 fo s 49 fo e* cos? x dx

50. f0+oo z"e*dx, n € NU{0}

ANSWERS AND HINTS. Antiderivatives are written ,up to a constant“. 1. ia:‘l + 22 + 16log|z|
on (—o00,0) and on (0,00); 2. 18e® + 2¢%¢ — log |z| + 3sinx on (—o0,0) and on (0,00); 3.
—i(l—Bx)g onR; 4.
k € Z; 6. log|sinz| on each of the intervals (km, (k + 1)m), k € Z; 7. f|z|-2® on R (note

—%e‘mQ onR; 5. —log|cosz| on each of the intervals (-5 +km, § +km),

that v26 = |23|; compute antiderivative separately on (—oo,0) and on (0, +00) and then glue the

—10-5 % log2+2~ % logh
8 5log5log2 on R

intervals (=% + km, 5 + km), k € Z; 10. —cotgz — x on each of the intervals (km, (k + 1)7),

keZ; 11.%2—Z1sin2zonR; 12.3z+3sinzcosz+:sinzcos®zonR; 13. 1tg(z®) on each

of the intervals ({/—% + km, ¢/5 +km), k € Z;  14. log|loglogz| on (1,e) and on (e,00);  15.

results to get a continuous function); 9. tgx — x on each of the

varctgz—1log(l+2?) onR; 16. zarcsinz++v1—22on (—1,1); 17. %(acosbx—f—bsinbx)
onRifa?2+b*#40;zonRifa=0b=0; 18. 11:: (logas—H_—a> on(O,oo)fora;él;%ln2x
n (0,00) for o« = —1; 19. %a:4ln2x sz*lnz + g52* on (0,00);  20. 2eV* . (/z — 1) on

(0, 400) (substitution ,y = /x“); 21. Larctg% on R; 22. %log(l +42%) on R;  23.

V6
( 17 I—) 4loglr—1],z € (—oo,1)orz € (1,400); 24. <2515 ﬁx2k>—2log\x—1\+3log\x+1\,
z € (—o0,—1)orz € (-1,1) or z € (1,400); 25. =+ £log|z| — Zlog|z — 2| + Zlog|z — 3|,
z € (—00,0) or z € (0,2) or z € (2,3) or z € (3,400); 26. %log x(zm;rlzrl - ‘/_arctg 2%1,
x € (—oo,1)orz € (1,+00); 27. g log % + % arctg(rv/2 + 1) + % arctg(zv2 — 1) on

R, (use Moivre theorem to decompose z* +1 = 2* — (cos 7 + isinm) = (z — (cos T + isin T))(z —

(cos 3w +isin 2m))(z — (cos 2m +isin 27))(z — (cos 2w +isin Z7))); 28. Larctg(z?) on R 29.



32 + ¢ log(1 + 2?) + @ log(2? —zv/3+1) — @ log(2? +zv/3 4+ 1) — 2= ‘/_ 3 arctg(2x — v/3) —

3+6—\/§ arctg(2z + v/3) on R (use Moivre theorem to decompose ¢ + 1 = x6 — (cosm +isinm) =
(z — (cos & +isin Z))(x — (cos 2 + isin 27))(z — (cos 37 + isin 37))(x — (cos Im +isin Im))(z —
11 2243 47

(cos gm+isin gm))(z — (cos Hm+isin Fm))); 30. 1. Taera T 19 arctg 2%3; 31. if and only

if a+2b+3c=0; 32.1 (decompose to fo +f12); 33. -~ 34. \/% (use substitution

2sina’

“t = cotg 5", i.e., x = 2arccotgt, t € R, express cosx using cotg 5);  35. ﬁ (use, for example,
substitution t = tgx);  36. 2001/2 (observe that the integral equals 100 foﬂ . 37, 1= 10g2 38.
4w 39.2—2 (decompose to fll +[7); 40. 27— \/5 41. 2— 7% (use substitution y = e —1, i.e.,

x=log(y+1)); 42. q5ma’ (;se substitution z = asint, t € (0, 5));  43. %2 (use substitution
y = arcsin/z); 44. %logS — ?W 45. 5627_2 46. % (use substitution y = 328 and then
y=2%—1); 47. Z(4V/3 — 3V2) (use the same substitution as in 33) 48. 27/2, (show that
the integral equals 4]0% and use substitution ¢ = tgz on (0,%)); 49. 2(e™ —1); 50. n! (use

integration by parts and induction).



