Simple exercises

Equalities and inequalities:

Decide for which = € R the following holds true:

(1) 22 > 1,

2z

x—3 2z+3
(2) z+5 < r—4°
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G e

©) ||z — 1| —2z| =3,

(7) |z + 1]+ |22 — 3| = |22 — 1| + 4,

@) |jz+3]—2[>1,

) |z +2|— |2z —2| > =38,
(10) |22 + 3|z + 1| — 1| =2,
(11) az®? +2x +2=a,a € R,
(12) 1 < |ax + 1| < 2,a € R,
(13) |z|z — 3ax +5 > 0,a € R,
(14) 2% 4 3. 2%l _g =
(15) 3= 4 3172 < 10,

(16) 3(3)" = 327",

(17) 4° — 3. 27+1 1 8 > [,

(18) (Z’;)zl > 3,

(19) (1)" <4-8°,

(20) [2°72 +a| €< —1,3 >, a € R,
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(22) log (2% — 3z — 4) > log (—2? + 2z + 15),

(23) logs (22 =32 +3) >0,

(24) log3(x) = log, (%) — log, (x°),
(25) 210g%(|x| -1 < log s
(26) log% (22 4 3z + 2) > -3,
Q27) log (2— 15— 2 — z||) <0,
(28) log, (22 + ¢ —3) €< 1,3),
(29) sin(2z) = sin(x),
(30) 2sin(z) + cos(x) = 1,
(31) 2 — cos(2x) — 3sin(z) < 0,
(32) arccos (—a* +4x — 1) > £,
(33) cos?(z) + 2sin(z) <a+2,a € R,
(34) 2sin*(|z| — 1) 4+ 3cos(|z] — 1) =0,
(35) sin*(x) + 2sin(z) — cos?(x) < 0,
(36) 1 —|sin(z)| = cos?(x),
(37) log%(l + sin(x)) > —1,
(38) tg(bx — 1) < /3,
()
(39) (W) <3,
(40) logg x — 3log, x + logg 4 = é,
(41) log, 3 — 6logsxz > 1,
(42) |2sin(x) — 1| — |3sin(z) + 1] > 1,
(43) tg? (z? —4x +1) < 3,

44) (a+1)z* + (a—3)x — 2a+2 > 0,

(45) 13 cos? (”CTJ“S) + 8 cos (””TJFS) — 3sin? (”CTJ“S) > 0.

(22 — T + 12),



Sketching a graph:

Sketch the graph of the following functions:
46) ||z —1]* = 1| = 3,
47) |(arctg(|z] — 1),

(48) |(sin|z +Z| -1

(51) |2cos(x) — 1],

(53) [log |z — 1] = 2|,
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@9 |(3)" " 1 (54) Je =1,
: 1
(50) log||z] (55) sin (Jz| — ) — 1.
Results:

(1) (4,6 >, (26) (=252, —2) U (-1, =242,

2) (—00,-10 - \ﬁ>U (=5, —10 +v/97) U (4, +00), @7) (=5, —4>U< —-2,-1)U (5,6 > U < 8,9),

3) (—3,-1) U (2,+00), (28) Forc < 5: (=11 —¢,—V5—c)U (V5 —¢,v/IIT —¢);

@ ( o f>u< 2), ce<5,11): (=11 —¢, V11 —¢);c > 11:0,

8" .
(5) (=00, —1)U < 0,1) U (5, -+00) 29) {k7r, 5+ 2km, 2 + 2km; k € Z}
©) { 2’2} ’ ’ 30) {2k7r wfarcsm( )+2k7r kEZ}
3 B

) {35}, B Upez ((2km + Z,2km + 37) \ {2k7 + 5 }),

8) (—00,—6 > U< —4,-2> U < 0, +00), (2 (0.2-/3)u(2+/3.4),

) <—4,12 >, B33 For a > 0 : R a < —4 : 0 a €

3-/33
a0 {2=¢=,0},
(11) Fora=0:—1;a #0: —Ee=1
(12) Fora=0:R;

a0 (=2 -t f)u(-E+ B -+ ).

(13) For a < @ :<_3a_v 2+207+oo a > ¥ .

( 3a— \/9a2+20 3a— \/9a2 20> (3a+ 9a2— 20,+oo>,

(14) {0},

15 (-1,1),

(16) {231,

(17) (—o0,1 > U < 2,+00),
(18) (=2,2)\ {0},

(19) (=00, —2) U (—1, +00),

(20) Fora > 3 : 0;a €< —3,3) : (—o0,logy(—a + 3) — 2);

a < —3: (logy(—a —3) — 2,logy(—a + 3) — 2),

@ (-5,1- >u<1+\f8),

@) (=3,% (5~ VITD)) U (L (5+ VITT) ,5),
(23) <1,2>,
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(25) <11 3) U (4, +00),

(=4,0 >: Upey 27+ (=7 — a,a)), where o =
arcsin (1 — v/—a),
(34) {2km + 2T +sign(k); k€ Z\ {0}y U {= (EF +1)},

35) Urez (QIW + (—7r — arcsin (’1;‘/5) ,arcsin (%\/5)))

(36) {&kez},

(37) R\ {5 + km; k € Z},

38 Urez (5 + (55 57)):
(39) (00, —3) U (BT, 4o0),
“0) {2,v2},

@n (0,5 )u (1, ¥3),

42) Uyey (2km + (=7 + arcsin (1), —aresin (2)) \ {=2}).

43) Putzf =2+ /3+kr — 3,k € No and
y;t_zi,/3+lm+ ,k € NoU {—1}. Then

& (=01) U Uk, ((-27) U (o 7)),

(44) Fora < —1: (2 20 1) a=—1:(-00,1);

a+1?
€ (-1,3) : (=00, 1)U (2;_&“7-1-00);
‘12%'(0072a+1) (1,+00),

45) Upez (4k7r -3+ (72 arccos (%) , 2 arccos (%))) U
Ugez (4km — 3+ (2arccos (—32) , 47 — 2arccos (—%))).



