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. Let:
—x x€][0,1)
flx)=4 -1 x€[1,2).
x—3 x€[24]
Check whether this function has an antiderivative. I so, find an antiderivative F', such that F(1) = —

The function f is continuous so it has an antiderivative. Thus,

—Z 4 C ze0,1)
Fx)=< —-x+D x €[1,2)
%—Bx—FE x € [2,4]

and F(1) = 5, so D = 1. Moreover, it has to be continuous, so C' =0 and E = 3, so finally:

z xz € [0,1)
Flx)=q-z+3% r€l1,2).
.2
L —3z+2 ze(2,4]

. Calculate:

a) [

2t — 23+ 42+ —3

dx,

22
4 _ 923 4 442 _3 3
/x —a dw:/(x2_2x+4+x_l—3ff2) dw:%—m2+4x+1nlx\+3x—1+o.
X

VT — 23e® + 22
b) [ e

_ 23T 2 —2
/dez/(xg—e$+xl) dr = — —¢” +Infz[+ C.
z 3x2

. Calculate f sin z cos z dz using the following hints:

a) by parts for f(x) =sinx,g(x) = cosx,

/sinxcosxda:: —COSQLE—/SiD,TCOS.’JSd.T,

$0
/sinxcosxdm = —cos?z/2+ C.

b) by parts for f(z) = cosz, g(x) = sinz,
/sinxcosxdm =sin’z — /sinaccosxdx,

S0
/sinxcosxdx =sin®z/2 4 C.



) by substitution y = sinz,
/sin:rcosxdx = /ydy,: y?/2+C =sin®z/2+C.

d) by substitution y = cosz,
/sinxcosxdw = —/ydy,z —y?/24+C = —cos®x/2 + C.

e) using double angle formula sinz cosz = 3 sin(2x)
. /.
/smxcosxdx =3 /3111(237) dx = ~1 cos(2x)

4. Calculate by parts:

) [ In|z|dz,
(@) = 2,9(@) = In|z
/mwa Z ‘/f@MWMxﬂ@mm/}@w@Mx

—mln|x\—/gdlenm—/1da::x1n|x|—x+0

) [zcosxdr,

/xcosxdm ’ Jo) = Sinzx’g(x) — x‘/f/(x)g(aj

) [x?e ™ dx.
We use the method twice
fz) = —e " h(z) = z|
r=—xle "+ 2/.%61 dx

/xze*“" o ’ f(z) = —ez,g(:c) =2 ‘ /f’(x)g(x) ;
= —2%e" — 2z " + 2/6*1 dr =

+2/f

)dx —xsinx—/sinm-ldm =xsinz 4 cosz + C.

T 2pe”" — 27" 4+ C = —e "(x+1)*+C.
5. Calculate by substitution:
) [av1+2?de,
dt
t=1+2% — =22 3
e dx tdt 1 3 1+a?)>
/LL’ 1+ 22dx = /\[: *t%"f‘C:( LE) C
2 2 2 3
) [ xcosz?dx.
dt
t=a, dr 2 t nt 9
T .
/xcostdx = /&dt L= Lo
2 2 2
6. Calculate:



a) [arcsinz de,

First by parts:

/arcsinx dx = xrarcsinx — /
and by substitution ¢t = 1 — 22, so

rdx
V1— 22
. 1 [1,dt . .
:a:arcsma:—&—i 7 — garcsinz + Vit + C = zarcsinz + M—i—C
b) [cos®zvsinz dz,
We change the variables

/ cos® xVsinz dr =

/(1 — sin® z)Vsin x cos x dx

t =sinx, — = cosx

23 23
= /(1—t2)\/idt=—2— Ci0=
3 7
_ 2sin? 2sin% T
3
¢) [e"sinxdr,

C
7 +
We calculate by parts twice

/er sinx dx ’ = ew?i(x) — e ‘ /f’(x)g(x) dzx

e’sinx — e® cosx — /elsinxdx.

/ 3
d) [In®zdz,

e’sinxdr = 5(sinx7 cosx) + C

’f(x) =e" h(zx) = cosx‘
:emsinx—/ezcosmdﬂc

So

Again, twice by parts

/12 @ = agw) = s
n rdr

, . f(w) = z,h(z) =Inz|
= zln“z—-2 [ —lnzxdr = =
x
:mlnzx—2m1nx+2/§dm::Ulnzsc—2:1:1nx+2x+0:x(lnx—2lnx+2)+C.
x
e) [xv1—z2du.
We change the variable
dt
t=1-2 — =2z 3
" dx _ 1— z2)2
/z\/lfodx = / \fdt:,% §t§+C’:—( 333) C



