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Exercise 1 : Give the primitive functions of the following functions :

i x—a, forxr— x, f3i$l—>5, fa:xr— cosux, fs:xr—sinx
1
fo : x+——coshz, fr;:xr+——sinha, fs:o— ¥, fo:x+— 22, f10:x|—>m

Exercise 2 : Prove the validity of the following integrals :

n 2
1)/\"/azmdm_ - S, 2) /(\/§+1) (x—ﬁ+1)dx—g(\/_)5+x+c2,
VT + 2Pe” + 2 -2 . 1+ cos? (z) 1
3) / 3 dr = 31’\/5‘{'6 —i—ln(x)—i—c:;, 4) /H—TS(Q)d zatanx+§c4x+c5,

1
5) /arctan () dz = x arctan (x) — 3 In (2 4+ 1) + cg,

where c1, ¢9, 3, ¢4, ¢5 and cg are real constants.
Exercise 3 : 1) Calculate the following integrals :

VB

1

2 1
1 1
d I, = T+ —)dx, I3= i de, Iy = | ——=d
/ x? +3: x, Iy = /(e +:c) x, I3 /(cosx—i—smx) x, Iy /1+x2 x,
1 0 0

0

Jus

sin® (z) cos (z) dz, I — /

0

cos ()
sinz +cosx

1
[5:/ Va2 + ldr,, Is=
0

o\
el

2) Using integration by parts, calculate the following integrals :

2 1 1

Iy = /x2 In(x)dz,, Iy= /ln (1+2%)dz, Ip= /arctan (x) dx.

1 0 0

Exercise 4 : Calculate the integrals of the following rational functions :

2

1 3
>+ z+1 T+ 2
I = — d I, =
! /x2+2x+1 o /:z:2—|—m+1 /J:(a:—l
2

0 1



1 + tan? 1+ cosx
0 -3
1 \/_ V2
x x
7 /1 + \/5 X, 8 /1,4 + 4 xr
0 0
3
Exercise 5 : We consider the integral I,, = [ 2™ sin (z) dz, for every natural number n

=]

of N.
1) Calculate Iy and 1.
2) Using integration by parts, find a recurring relation between I,, and I,,, 2, then deduce

]2 and ]3.
Exercise 6 : 1) Calculate the following two integrals ([-] denotes the integer part) :

1

I = /4 2] dz, I = / [327] da.

0

n2+x2

2) Prove that : lim, . /Sin(m) dr = 0.
0

1
Exercise 7 : Using the Riemann sum, calculate the following integral : / x2da.
0

Reminder : Z k2 = w'
k=1
Exercise 8 : Using the Cauchy-Schwarz inequality, prove that for b > a > 0 then :

b

/lda:<b_a
x Vab

a

Exercise 9 : Let n be from N and [, = [ tan” (z) dx.

o\
ISE

1- Prove that : Vn € N; I, > 0.

2- Determine the relationship between [, and I,,.».

3- Prove that the sequence (I,,) is convergent, then calculate its limit.
4- Calculate (/1) and then conclude (I3) .
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Exercise 3 : Calculate de definite integrals :

I :2, L=e2+In02)—e, =2, 14:%,
1 1 us
I, — —<2 2-1), Iy=—, I ==
5 3 V2 6= 16 =7
2) Using integration by parts, calculate the following integrals :
8 7 7r T 1
I8: gln(2)—§, [gzln(2)+§—2, IIO:Z_§IH<2)

Exercise 4 : Calculate the integrals of the following rational functions :

1
) + —= arctan(

V3

T T
— Ii=—+1
+87 5 2+7

1
Il = ].—IH(Q), ]2: §ln(

w3

[3 = 5111(2) - 2111(3), I4 =

IO,

4
16:§<3\/§—2\/§), L=2m@2) -1, fs=1

Exercise 5 :
].) Iozlandh:l.
2) The reccuring relation between I,, and [, is given by :

Lo = (n+2) (g)"“ —(n+1)(n+2)I,.

Ifn=0weget:,=m—2.
Ifnzlweget:[g,:%— .
Exercise 6 : 1) Calculate the following two integrals (]-] denotes the integer part) :

4 1

11:/[x]dx:5, [2:/[3952}0[:16:2\/__\/_\3/5_1.

-1 0
2

2) Prove that : lim,, / sin(ne) = 0. (we use the squeeze theorem)

n24x2

0



1

1

Exercise 7 : Using the Riemann sum, we get : / r?dr = 3

0

Exercise 9 : Let n be from N and [, = [ tan” (z) dx.

o"\
E}

1- Prove that : Vn € N; I,, > 0.
2- The reccuring relation between [, and I, is given by :

1
I, I, =——.
+2 1
3- The sequence (I,,) is convergent, and
lim [, =0.

n—---+oo

4- If n = 1 we use integral, we get : [y = In V2,

2
Ifnzlwegetzlgzé—lng. .



