Calculus 1, Practise Course

6th week

I. Limits at infinity

1. Determine the following limits.
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2. ** The function f is defined by the following limit

|

f(z) = lim

_t—>oox2t—|—1'

Investigate this function and graph it.

IT. Asymptotes (horizontal, vertical and slant)

1. Determine lim, ., f(z) and lim,_, ., f(z) for the following functions. Then give
the horizontal asymptotes of f if they exist.

(a) f(o) = et

(b) flz) = 2

(©) 1) = s

(d) f(@) = sri—vi=m

(e) flx) =2 —+Va?—9z

(f) f(z) =423z — V922 + 1)

2. Find the vertical asymptotes of the following functions. For each vertical asymptote
x = a, analyze lim,_,,. f(x) and lim,_,,_ f(z).

(6) flz) = VT es?
_ z%2-9
(b) f(x) = 2z-3)
() fla) = 5=
a2
(@) fla) = L=l
(e) flx) =37
() f(z) =37
3. Find the slant (oblique) asymptotes of the following functions if they exist.
72—
(a) flz) =2
(b) flw) = =52
(C) f(x) _ 4x3+i§iﬁ7x+4
(d) * f(z) = A5



ITI. Continuity

1. Determine whether the following functions are continous at the given x( point.
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2. Determine the interval(s) on which the following functions are continous. At which
finite endpoints of the intervals of continuity is the function continous from the left
or from the right?

(a) flz) = Lottt

(b) glx)2riest

(¢) f(z) =227 =16
(d) f(z) = (22 —3)*3
(e) g(z) = Va? -2z —3
() *h(z) = eV

(8) *f(t) = eviT

(h) f(z) = 1%

(i) f(z) = &=



(1) flo) =15

3. Classify the discontinuities (removable, jump or infinite discontinuities) in the fol-
lowing functions.

(a) f(¥) = sy

(b) flz) = =0
(c) fla)=o+ £
(d) f(z) = 2=

(e) *f(w) = Sq=tth=r]
() **f(z) =3+

14+31-=
(8) f(x) = 2=
(h) f(z) = =5
(i) *f(z) =37

4. Give the value of parameter(s) (a,b) to make the functions continous.

(a)

ax’+1 haz >0,
fl@) = {—x ha z < 0.

(x—1)> haz <0,
flx)=Rar+b halO<ux<l,

N3 ha z > 1.
()
x ha |z] <1,
fl) = {mQ +ax+0b halz|>1.



