Infinitesimal Calculus 1 Integrals 6
Trigonometric functions Solutions exercises 1-6

1.— Solve the following integrals:

. . 1 1
a) /sm 3xsin 2z dx Sol: 3 sinz — 0 sinbx + C
1 1
b) /cos 4z cos 2z dx Sol: 1 sin 2z + B sin 6x + C'
. 1 1
c) /sm 3x cos bx dx Sol: 78 2x — 1 o8 8z +C
. 1 1
d) /COS 2z sin 3z dx Sol: —5 COST — 7, €08 Sx +C
2.— Find the following integrales:
) /cos4a: da Sol: iln 1—coszx +3cosac'—45cos?’x+c
sin® x 16 |1+cosx 8sin” z
. 1 2 1
b) / sin? x cos® x dx Sol: 3 sin® z — v sin® x + - sin x + C
1
c) / 55— dx Sol: tanz — cotanx + C
sin® x cos” x
1 1
d) /3 dx Sol: In |tanz| — —cotan®z + C
sin” x cos 2
3.— Obtain the primitives:
. R RV R
a) / dx Sol: —1In 32: +C
cosz — sinx V2 V2 -1—tans
2
6
b) / 5COS$_+ dx Sol: In|2cosz +sinx + 3|+ 2z +C
2cosx +sinx + 3
1
c) / +tanx Sol: —Injcosz —sinz|+ C
1-— tanx
3sinx + 2cosx 5 12
d d P —— ' —
) /2sin$+300sm x Sol 131n]281nx+3cosx\+13x+0
4.— Solve the following integrals:
a) / el dx Sol: In|2+secz|+C
14 cosx + cos 2z
t 1 2tan” +1
b) / - e dx Sol: — arctan stan t +C
1 +sin® z tan® z V3 V3
sin 2x . 9 4
c) dx Sol: In(24sinx)"+ ——+0C
2 + sinx) 24sinx
1 1 2
d —d : = - = - =
) /sinw—i—sian x Sol 61n]1 cos x| + 1n|1—|—cos:v| 31n|1+2cosx]—|—0
e) / cos T Sol: 1 1—|—\f2$1nx LC
Ccos 237 2\/ —V2sinx
1 1-s 1 1 2si
) /dm Sol: ﬂJr—lnMJrc
COS X COS 2% 2 1+sinzx V2 1—V2sinz
cos® x 1 1 tan x
dr Sol: — [m — —arctan < >} +C
g) /4COS x +sin’z 3 2 2

h) / sin 2u Sol: In(1+sin*z) +C
1 +sin’x -



5.— Solve, depending on the values of parameter a € R, the following integrals:

1
a ——— dx
) /l—i—acost

1
b ——d
) /l—i-asinz:c *
1
c —— dx
) /2—asin2x
1
d ——d
) /3acos2x v

6.— Obtain the following primitives:

a) / sin® z /cosx dx

1
b) / S S
v sin® xcos5

T
COS

c) /sm

2

5) d

ok (‘7”) ZaN
sin ( = ) cos” (=
2 2

e) [ cotan®zcoseclz dx

f) /cotan?’xcosec?’x dx

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

Sol:

a= -1, I = —cotanzx

a>-—-1, 1=

v1+a

a<—1, I=

arctan

+C

vV—1—a+tanx

= In
2v—1—a

vV—1—a—tanzx

a=-1, I =tanz +C

+C

1
a>-—1, 1= arctan (v1+atanx) + C
ViTaeen )
1
a<—1, I = ———argth (V—1—atanz) + C
——argth (V )
1 1 l1+v—-1—atanx L
= n
2v—1—a l1—+v—-1—atanx
1
a=2, I:§tanx+C
1 V2 —atanx
a<2 |I=————arctan| ——— | + C
\/5\/2—a ( \@ >
1 va—2t
a>2, [ =———argth a ane +C
\@\/a—2 V2
1 \/§+\/a—2tanx
I= In e
\/gx/a—Q \[—\/a—2tan:c
1
a=3, I:§cotan$+0
1 \/gtanx
a<3, I =———arctan | — C
V3vV3—a (\/3—@)
—1 \/gtanx
a>3, | =————argth | —— | +C
V3va -3 (\/a—?))
7 —1 | \/a—3—|—\/§tanx L C
= n
V12vVa — 3 va— —\/gtanx
cos5x cos’z  cosx
—3\/(3053:( 3 + 1 >+C
2 2
“Vtandx — +C
3 Vtanzx
1 g 1 6T
1 08 §—§cos 5—1—0
2ln‘tang‘+tanzg+0

1 1
4

—cosec?
3

—cosectr — écosec bz 4+ C

1
T — gcosec 4+ C



