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Tutorial exercises set 3: Analysis 1

Exercise 01:

Determine the domain of definition of the following functions:

QW gl s w5 () Ol e

3. f(x):eﬁ x?—1
4. f(z)=(1+Inz)=
5. 1) =
v—92, ifz>1
0 f(x):{ln(erQ), ife<l1

Exercise 02:

Calculate the limits of the following functions:

L I = lim zsin (3)

2. 1y = mgrilmxsin (%)

s z—sin(2z)
3. 13 = ill% z+sin(3z)

4. 1y = lim tanz
z—0 %

5 l5 = lim sinx—cosx

z—n l—tanz
_ 1:. sin(zlnz)
7= lim SR
8. ls= lim (1+2)°
r—+00
9. lyg =

T——+00

10. lho = lim (1 — ) tan (%)

lim (sinyz + 1 — sin/z)
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Exercise 03:

Using the definition of the limit of a function, show that

ol on Ay L iy Jleatil

1. lim(2e—-1)=7

r—4
: 3z—1 __ 3
2. wl)—&-oo 2z+1 — 2

3. lim Inz =400
r——+00

. 4 _
4. r_l)u_n3+ 743 = too

Exercise 04:
1. Demonstrate that the function:

~Jasin(d), if z#£0
f(x)_{?,, if 2=0

continuous at x = 0 (As § olus ).

2. What is the redefinition of f(0) that makes f(z) continuous at z = 07
T 2=0 2= §otun f(2) Jax sV f(0) oy jmi Bols] 9 Lo .2

Exercise 05:

Demonstrate that the function f(z) = 22 is:

2 flx) =22 YW J\ Ry

continuous atX=3 ( X B elus )

Exercise 06:

s s

Prove that, if f(x) has a derivative at = xg, then f(x) must be continuous at z.
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Exercise 07:

Considering the function: (: d1W} )

~Jasin(2), if 2#£0
f(x)_{o, if 2 =0

1. Study the continuity of f(z) at 2 =0. (z =0 s f(z) ) e) U"J;‘)

2. Is the function f(z) differentiable at z = 07(f z =0 ae Sl &6 f(x

Exercise 08:

Considering the function: (: W) )

B $QSin(%), if x#0
f(x)_{o, it 2=0

L. Is the function f(z) differentiable at = 0?(? 2 =0 as Sl A6 f(x

2. Study the continuity of f/(z) at 2 =0. (z =0 K= f'(2) 1) e] U.'J.vi)

Exercise 09:

Differentiate the function f where f(x) is:

6. sin(Inx)

7. In (=)

COS T

eT_e~®

2

. 2 .
Q. sz where sinh =

2
9. cosh"z where cosh =

10.
11.

12.

e®

arctan

cos(arcsin z)

2x
arctan (m)

e+e "
2
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