CALCULUS
PROBLEMS LIST 7
15.11.11

(1) Sketch the graph of the function f(x) given by the formula

([...] denotes the integer part, and {...} denotes the fractional part):

(a) f(x)=|2* = 1] —[a* — 4], (b) f(z) = [a* — 8z +15],

() flx)=2>+2+2— |22 —2—2|, (d) f(x) = {cosz},

(e) f(x)=[2arctana], (f) f(z) =2{sinz} — {2sinz}.

(2) Solve the following equations and inequalities:

(a) sinz > 3, (b) Jcosz| < \/75,
(c) [sinz] =0, (d) {cosz} =3,
(e) {Zarctanz} =0, (f) {2 arctan x} <1
(g) (22 —4) cosx >0, (h) (% +sinz)™" =1
(3) Compute the limits:
. x—yT . x . log =
(a)  lim ———=, (b)  lim , (¢) lim —————,
s—+o0 T 4+ /T z——00 /22 + 1 @—0+ 1 4 logx
(d) :L‘li%l-&— 2—1/x — ]_, (e) :cll>r(l)1— 2_1/55 — ]_’ (f) :cEI—iI—loo 2_1/3C —+ 1 )

(4) Determine the domain of the function f(x), and verify at which points it is conti-
nuous and at which discontinuous (sgnx is the sign of z: for x > 0 sgnz = 1, for
r < 0sgnz=—1, and for v =0 sgnz = 0):

(a) f(x) = sgn(sinz), (b) f(z) =A{z} — ({=})%,
0 <0
B x 0 <1 B x CoxF#2
(c) Jl@) = —2? 44 -2  1<x<3 (@) fla) = {sgnx o =2,
4—x x> 3,
@ fo)="—, (0) f(x) = sem (s” — ),
(8) flz)=l[z] - [\3/15], (h) f(z) =2"sgn (x),
) 1) = o ) )=
(k) f(z) = {logy x}, 1) flz)= oy

(m) fl@)=|[e+3] -]
(5) For which values of the parameters a and b the function f(z) is continuous? Sketch
the graph of f(z) for such a and b.
ar+b <l x tr <l
(a) flr)y=< 22 :1<x<2 (b) flz)=qx?’+ar+b : 1<z<?2
ar—b : 2<uz. z+3 2< .



