Chapter 1

Primitive functions

1.1 Solved problems

1. problem
e Compute [ 23+ 2z + dz.

/x3+2z+gd:c:/x3dx+/2zdx+/de
T x

1
:Zm4 + 2?2 +17log|z|, = € (—00,0) V x € (0, +00).

Solution:

2. problem

e Compute [ sin’xcoszdz.

Solution: ) )
/sm7xcosmd$ 14)/ Tdy 5§y gsingac7 x €R.
sinx =y, cosxdx = dy. (1.1)
3. problem

e Compute [ze"dx

Solution:
/zewdx per partes pev _ /ewd:v < (z—1)e%, zeR.
4. problem
5e37 +13e%4+11e®*—2
e Compute (ZT+1)(:2,+265+2) dx.
Solution:

/563x+1362x+1161 -2 (1;2>/ 5y% + 13y + 11y — 2
(e +1)(e* +2ev+2) ~ ) (y+1)(2+2y+2)y
A B Cy+D
1t Pty
y—I—l Yy +2y 42

(1.3) / / y+5
y+1 y? +2y+2

<5log |y + 1| — log |y| + 3 log(y + 2y +2) + 4arctan(y + 1)



=blog(e” +1) —z + %log(egx +2¢” +2) + 4arctan(e® + 1), z € R.
e’ =y, e’dr =dy. (1.2)
Ay® +2y+2)y + B(y* + 2y +2)(y + 1)+
(Cy+ D)(y+ 1)y =5y* + 13y° + 11y — 2,

y:=0: 2B=—-2 = B=-1,
yi=—1: —A=-5 = A=5,
y=—1+1: (C(-1+4+i)+ D)i(-1+1i)=2C —-D —iD =-3—-5i =
D=5 C=1
(1.3)

y+5 1/ 2 / 1
YT == [yt 2dy 44 [ ———d
/y2+2y+2 L e e e R U E S e

c1
=3 log(y? + 2y + 2) + 4arctan(y + 1).

5. problem
dx.

&
e?+1

e Compute [

Solution:

e (1.4) 1 ¢
de = — dy=1 1| =1 T+1 R.
/ew+1l’ /y+1y ogly + 1| =log(e” + 1), z €

e’ =y, edx = dy. (1.4)

1.2 Unsolved problems

Compute following integrals:
(a) [ze ™ da,
(b) [18e® + 165" — L + 3cos adu,
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f fa:3—5a:2+6Id'r’

(&) [/ i72de,
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cos? z4sinta d
5 ainZ 5 AL
COS“ r—sIn“ x

dx
f 1+Vz2+22+2°
[ x? sin zdz,
| e* sinzdz,

L2
f sin“ z+1 d.’II,

sin z(cos z+1)

f cosx+1 dzr
)

sinx—2

)
)
)
)
)
)

(n) f 7log? x—2log® x+32log? z—14log x+41 dr
z(log? z+2log z+5)(log? z+3) (log z—1) ~*?

(0) [ =% on interval (0, 7).



