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SOLUTIONS	/	FICHE	D’EXERCICES	2.		 LOGARITHME	/	FONCTION	EXPONENTIELLE	
	
EX.1)	
a)	RAPPEL:	Monotonie	et	signe	de	la	fonction	exponentielle	(ex)	
	

x	 	-∞																																																									0																																																						+∞	

ex	

	

	
Pour	tot	reel	x,	ex>0.	Ainsi,	ex+1>0,	par	croissance	de	la	fonction	affine	x	→x+1	sur	ℝ .	Comme	ex+1	≠	
0,	f	est	définie	sur	ℝ	.	
	
b)	

𝑓 𝑥 + 𝑓 −𝑥 =
2

𝑒! + 1+
2

𝑒!! + 1 = 2
1

𝑒! + 1+
1

𝑒!! + 1 = 2
𝑒!! + 1+ 𝑒! + 1
𝑒! + 1 𝑒!! + 1 	

	

= 2
𝑒!! + 𝑒! + 2

𝑒!𝑒!! + 𝑒!+𝑒!! + 1 =  2 
𝑒!! + 𝑒! + 2
1+ 𝑒!+𝑒!! + 1 =  2 

𝑒!! + 𝑒! + 2
𝑒!+𝑒!! + 2  = 2                    	

	
	
EX.2)		
a)		 ln2-ln6+ln12	=	ln[(2.12)/6)]	=	ln4	

	 ou	

	 ln2-ln6+ln12	=	ln2-(ln2+ln3)+ln3+ln4	=	ln2-ln2-ln3+ln3+ln4	=	ln4	

b)	 ln1+ln2+ln3+…..+ln(n-1)+ln(n)	=	ln[1.2.3…….(n-1).n)]	=	ln	(n!)	

c)	 ln25-ln10-ln15	=	ln[25/(10.15)]	=	ln	(25/150)	=	ln(1/6)	=	ln(6-1)	=	-ln6	

	 ou	

	 ln25-ln10-ln15	=	ln	52	-	(ln5+ln2)	–	(ln5+ln3)	=	2ln5-ln5-ln2-ln5-ln3	=	-(ln2+ln3)	

	 =-ln(2.3)	=	-ln6	

d)		 log220-log210+log360-log320	=	log2(20/10)+log3(60/20)	=	log22+log33	=	1+1	=	2	

e)	 log625-log610-log615	=	log6[25/(10.15)]	=	log6(25/150)	=	log	6(1/6)	=	log6(6-1)	

	 =	-log66	=	-1	

	

EX.3)		 logx+log2=1		=>		log(x.2)	=	1			=>				log(2x)	=	1			=>			2x=10			=>				x=5	
	
	
EX.4)	 log53	+	log5a	=	log5(3.a)	=	log5(3a)	=	1		=>		3a=5		=>		a=5/3	

	

EX.5)	 log2a	=	log1/2b	=	-log2b		=>	log2a	=	log2b-1		=>		a	=	b-1	=	1/b	

	 log10(ab)	=	log10[a.(1/a)]	=	log101	=	0	
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EX.6)	

a)	 	

𝑙𝑜𝑔! 𝑙𝑜𝑔! 5𝑥 + 6 = 2 =>   𝑙𝑜𝑔! 5𝑥 + 6 =  2!  =>   𝑙𝑜𝑔! 5𝑥 + 6 = 4         =>  5𝑥 + 6 =  3!  

=>   5𝑥 + 6 = 81  =>   5𝑥 = 75 =>   𝑥 = 15 	

	

    𝑙𝑜𝑔20− log 𝑥 − 1 = 1 =>  log
20
𝑥 − 1 = 1 =>  

20
𝑥 − 1 = 10!   =>  20 = 10𝑥 − 10         	

               =>   10𝑥 = 30 => 𝑥 = 3	

	

	c)	

 𝑙𝑜𝑔!" 𝑥 + 1 − 𝑙𝑜𝑔!"𝑥 = 3 =>   𝑙𝑜𝑔!"
𝑥 + 1
𝑥 = 3 =>  

𝑥 + 1
𝑥 = 10!  =>   𝑥 + 1 = 1000𝑥              

=>   999𝑥 = 1 =>   𝑥 =
1
999            	

	

	d)		

𝑙𝑜𝑔! 2𝑙𝑜𝑔! 3𝑙𝑜𝑔! 𝑥 + 2 = 1 =>   2𝑙𝑜𝑔! 3𝑙𝑜𝑔! 𝑥 + 2 = 2 =>   𝑙𝑜𝑔! 3𝑙𝑜𝑔! 𝑥 + 2 = 1         

=>  3𝑙𝑜𝑔! 𝑥 + 2 = 3 =>   𝑙𝑜𝑔! 𝑥 + 2 = 1 =>   𝑥 + 2 = 4 =>   𝑥 = 2 	

	

e)	

𝑥. 𝑙𝑜𝑔!3− 𝑥 + 1 . 𝑙𝑜𝑔!3 = 0 =>   𝑥. 𝑙𝑜𝑔!3 = 𝑥 + 1 . 𝑙𝑜𝑔!3  =>   
𝑙𝑜𝑔!3
𝑙𝑜𝑔!3

=
𝑥 + 1
𝑥                   

=>        
𝑙𝑜𝑔!3
1
2 𝑙𝑜𝑔!3

=  
𝑥 + 1
𝑥  =>   2 =

𝑥 + 1
𝑥   =>   𝑥 = 1 	

	

f)		        9!!! + 3!!! − 6 = 0	=	9.9x+3.3x-6=0		 Soit		 t=3! .	

On	obtient:			9t2+3t-6	=	0		=>		(9t-6)(t+1)=0		=>		t=2		ou		t=-1	

3!=-1		(pas	de	solution)	

3!=6/9=2/3		=>	x	=	log3(2/3)		
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g)	

𝑙𝑜𝑔!3𝑥 + 𝑙𝑜𝑔!𝑥! = 2 =>   𝑙𝑜𝑔!3𝑥 + 𝑙𝑜𝑔!!𝑥! = 2 =>   𝑙𝑜𝑔!3𝑥 +
1
2 2𝑙𝑜𝑔!𝑥 =>   𝑙𝑜𝑔! 3𝑥. 𝑥 = 2	

                                𝑙𝑜𝑔! 3𝑥! = 2 =>   3𝑥! = 4 =>   𝑥! =
4
3  =>   𝑥 =

2
3
=
2 3
3 	

	

	

	

h)     𝑙𝑜𝑔! 𝑙𝑜𝑔! 𝑥 + 1 = − !
!

 =>   𝑙𝑜𝑔! 𝑥 + 1 = 8
!!
!  = (2!)(-2/3)	

𝑙𝑜𝑔! 𝑥 + 1 = 2!! =
1
4    =>   𝑥 + 1  = 9

!
!  =>   𝑥 + 1 = (3!)

!
!  =>   (𝑥 + 1)

!
! = 3 

!
!                       

=>   𝑥 + 1 = 3 =>   𝑥 = 2	

	

i)	

𝑙𝑜𝑔! 𝑙𝑜𝑔!32 = 𝑙𝑜𝑔!𝑥 =>   𝑙𝑜𝑔! 𝑙𝑜𝑔!2! = 𝑙𝑜𝑔!!𝑥  =>    𝑙𝑜𝑔! 𝑙𝑜𝑔!2! =
1
2 𝑙𝑜𝑔!𝑥	

	

=>   𝑙𝑜𝑔!5 = 𝑙𝑜𝑔!𝑥
!
!   =>   𝑥

!
!  = 5 =>   𝑥 = 25 	

	

j)	            𝑙𝑜𝑔𝑥 + 2 log(1 /𝑥)  = 𝑙𝑜𝑔8− 2𝑙𝑜𝑔𝑥 =>  𝑙𝑜𝑔𝑥 + 2 log( 𝑥!!)+ 2𝑙𝑜𝑔𝑥 = 𝑙𝑜𝑔8 	

=>   𝑙𝑜𝑔𝑥 − 2𝑙𝑜𝑔𝑥 + 2𝑙𝑜𝑔𝑥 = 𝑙𝑜𝑔8 =>   𝑙𝑜𝑔𝑥 = 𝑙𝑜𝑔8 =>   𝑥 = 8   	

	

EX.7	

           𝑙𝑜𝑔! 2𝑥 − 7 − 𝑙𝑜𝑔! 𝑥 − 2 = 0 =>   𝑙𝑜𝑔!
2𝑥 − 7
𝑥 − 2 = 0 =>   

2𝑥 − 7
𝑥 − 2 = 1 =>   𝑥 = 5	

	 	 	 	 	

Ou,			 𝑙𝑜𝑔! 2𝑥 − 7 − 𝑙𝑜𝑔! 𝑥 − 2 = 0 =>    𝑙𝑜𝑔! 2𝑥 − 7 = 𝑙𝑜𝑔! 𝑥 − 2  => 2𝑥 − 7 = 𝑥 − 2 	

=>   𝑥 = 5 	

Alors,          𝑙𝑜𝑔!𝑥 = 𝑙𝑜𝑔!5 = 1	

	

		

	

	

   	

	

	 	


