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Exercise 3.1

Determine the domain of the following functions:

x+1 1
x) = () = ——
filx 11 _e% 2 i () o 1
fa(x) = eT=x/x2 — 1 fa(x) = (1 +1In (x))*

Exercise 3.2 (*)
Using the definition, prove the following limits:
I. lim2x+1=3

x—1

2. limx%=4

x—2
3. limVx =2

x4

. 1
4, }CI_I)I} o + o0
Exercise 3.3

Calculate the following limits:

1. limxsin(l) 2. lim xsin(l) 3. lim 22X 4. lim 2xi3xdl
x—0 x x—+00 X x->0 X X—400 XZ+x+1
. Inx . Inx * . Inx 8 lim x Inx (*
o O - o dm SO A ()
9. lim & (¥ 10. lim 222 >0 1. Jim x [1+1
X—+4o00 X x—-a X—a X—+00 x
Exercise 3.4

Let a € R, b € R. We define the function fsuch as:

ax+b ifx<0
f={ 3

i >0
1+x if x

1. Determine b so that fis continuous on R.
2. Determine a and b so that f is differentiable on R.

Exercise 3.5
Calculate the derivatives of the following functions:

1. fi(x) = In(3 + sin(x))

* Done in lecture.
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2. fob(x)=Inx + V1 + x2

s 00 =22
4. fo(x) = sin ((e¥)?)
Exercise 3.6

Study the differentiability of the following function and then, calculate the derivative when
it exists.

x2+xifx<0
f){sin(x)if0<x<m
l+cosxifx>m

Exercise 3.7

Using the Hospital formula, calculate the following limits.

1. lim 1 - cos (x)
x50 e*-1
x* -1
2. lim
x—0 Inx—x+1
3. lim 22&)

x—0 x2-m?

Exercise 3.8 (*)
Prove that:

Vx €R (tanx)' = 1+ tan®x
_ w1
Vx € |-1,1[ (arcsinx)’ = —

1
1—x2

1
2
3. vVx €]-1,1[ (arccosx)' = —
4

[ A—
Vx € R (arctanx)’ = o

Exercise 3.9
Prove that:

1. Vx € R:coshx + sinhx = e*
2. Vx € R:coshx —sinhx = e*
3. VxER: cosh?x—sinh?x=1

* Done in lecture.



