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Worksheet N° 1 & 2

Exercise 1

1. Calculate the following:

[ 2dx 2); [a?+ 2z — ldz; 3) J Gf/*g%i@;
[ xy? + 2 dy; 5) [+ I+ oheda 6) [ sin(f) — cos(0)d.

2. Find the real function f that satisfying the following conditions

1) fl(z)=3z>+e® and f(0)=1;|3) f'(z)=sin(z)—e 2, f(0)=2and f(0) =
2) fl@)=Va?— g and f(1) =3; [4) f'(x) = sin(z) - cos(x), f'(0)=0and f(3)=

Exercise 2 (by substitution) Find the antiderivatives of the following functions:

fl) =tan(@),  flo) =sin'()cost(e),  fa) = et gy — i,
a® —bT 2 .
f($) - #7 f(l') - $1r}(x)7 f(l’) = 22'(13:2, f(fE) = ( aa:gz) with a, b> 0.

[ sin**!(x) cos?(x)dz and [ sin®(x)cos® ! (z)dx, with p,q € N

i xlnl ) with n € Z*

Exercise 3 (by parts) Let n € N*. Calculate the following using integration by parts.

1. o [arctan(z)dx, e [arcsin(x)dr, ° f%\/%ﬁ)dm, ° fx?fj_t;;(x)dx
2. e [In(x)dz, o [zln(z)dr, o [(In(z))*dx, o [z"In(z)dx
3. e [a?e %dr, o [a"e "dz,

4. o [sin(x)e”dr, o [cos(fz)e* dz, o [sin(fz)e**dr,

5. e [a? — 2%dr, o [cos®(z)dx, o [sin'(z)dx

Exercise 4 (Rational and irrational functions)Calculate the following integrals

* fx2i+11+2 * fxﬁzl 2 ® f @— 316+glc Q)dx’ ® f @ 196);L1:c 2)

° fxi;risln +3x ldx ° fxi;rnggdl' f (xmi)1$ = f (1x:1$ =

o [EEGEE e [ e @ O o Jin(+ 20 = 3)de,
. fmdx, ° fmdx, o fﬁdm, ° fmdx

1



201/ + 3a/4 24'/% + 3213 ) dz ofT 1
[F e o [t [V« [ e [T

Exercise 5 Calculate the following integrals:

—+o00o —+o00o
1. [ e *drand [ a?e “dux.
0 0

e 2e
2. [In(z)dz and [ 2 In(x)dz.

1
27 %

3. [sin(z)cos?*(z)dx and [ sin(x)e*d.
0 0

Exercise 6 Let’s consider the function f defined by:

(D e >1

J(x) = { 0 else.

With « is a positive real number.
+oo

Question: Discuss the existence of the integral [ z"f(z)dx according to n with n € N*.
a

Exercise 7 (Leave the exercise to the students)
Using the definite integration, show that the surface delimited by a circle of radius R and center
(wo,1y0) is TR



