Question 1.
Domain and range of :
a) 

Domain
To get the positive values for logs: 
Solve for ,
· 
The functional domain:
 or


Range
The set of values for the dependent variable for which the function is defined.
Now, 





The function is defined at 

b) 

Domain
+ve values for radicals:
=> f(x)≥0

· 
) or  

Range = 
Max value at (



        Thus range is  
Question 2
a) If f and g are injective, the so is g0f,
Solution
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b) Solution
Let f(x)=y;. g(y)=z


Therefore: 


From (1) and (2); 











Question 3
a) Solution
If f is increasing, it means that: 
Also,






Now if f has inverse 
F increasing 







b) Solution
If the function is decreasing in the interval (a , b ) , for every x1,x2 ( a, b) , then
X1 < X2
F(x1)>f(x2)



·   
















Question 4
a) 

Solution
Since the absolute value of the sine is not greater than 1,



· 

By Squeeze theorem,





b) 
Solution
This can be written as:

Differentiating we have:







Since the limits are equal, then By squeeze theorem: 

Question 5

Solution



Solution
Direct replacing gives the form 
Using L’Hopitals rule:





Substituting x=0 we have:


























Question 6
Use the intermediate value theorem to that the equations have a solution
a) 
Solution

IVT state that if a function f(x) is continuous on the interval (a , b). Then the graph of y=f(x) intersects the line y=L at least once , provided that L lies between f(a) and f(b)

I.e. for each value between the least upper bound and greatest lower bound of the image of a continuous function there is at least one point in its domain that the function maps to that value.


Now , f(-1) =

Also, f(1)= =


Hence the equation has a solution in the given interval


b) )

Solution

At x=π,

=
=
Hence, f(x)>0 at x=

At x= 



Hence the equation has a solution in the given interval




Question 7
Solution
By definition of derivative, If functions f and g are differentiable at a point a, then so is f.g, and its derivative is given by:
(f(g)’(a)=f’(a)g(a)+f(a)g’(a)
Using the limit definition of a derivative,



=



Hence the prove
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Question 8

Prove that 


Solution
= 
Now,







)












image1.PNG
Given
/A =B amdg:B —C betwo functions
a. Given both f and g are one-to-one.
By defirition, a function f : A5 B is said to be

(). injective (one-to-one) if distinct elements in the domain A has distinet images
in the co-domain B

(). surjective (onto)if cach element in the co-domain B has a pre-image
in the domain 4 .o Range(D) = £(A) = B = Co- domain
(iid). bijective if it is both injective and surjective

s said to be one-one if, whenever £ (x)= /(») then x=.
Now suppose that

(g2) (%)= (/) ()
=e(f(@)=a(fON

= /(x)=F0) ( g is one-one)
= x=y( f is one-one)

= gof is one-one.




