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Powers and roots

ct=d = 3PoLol

ai =vVab = 43 =P =23=38

a’ - a¢ =a’tc = 22.23=2213 =2°=32

) =abe = (22)3 =27 — 26 — ¢4
2—b=(a—b)la+b) = 9-—2°=0B-12)(3+2)



Plotting exponent function
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Ex1: Simplify
[10* — (8- 10% — 73-10%)]”

Ex2: Change to the power with base 9
8190 . 3300 [9330]

Ex3: Simplify fora>0

3 2\ —3 3
% - (2) <
Ex4: Simplify ford >0
V2d3 - /18d [6d°]

(9 - 10°]



21 Vypoditejte: = Compute

a) V238 c) (3v16+ 2v/54) - V4 e) (2v18+ 3¥12) : V6
b) V16: V2  d) (V3+ /2)- (V27 — ¥/3) f) (V20+ v4): V4

22 Castetné odmocnéte: = Partially remove root

a) V12 — 48 + 2/T5 d) V98 + /200 + /128

b) 2v8 — V8+ 11V/72 e) V75 — /300 + /243

¢) 8V50 + 4v32 — 6v/162 f) 21/108 — 227 + 12/12
23 Casteéné odmocnéte: = Partially remove root

a) V16 — /54 + 2/250 ¢) V128 4+ 2v16 — Y1024

b) 5v/625 — ¢/5 — 10v/40 d) v/32+ 24 - Y500
Solutions:

21 a) 2; b)2; c)24; d)1+ VHa— V24, e)2V3+392 1) V5+1.
22 a) 8v3; b)68V2;, <) 2v2; d)25v2; e) 4/3; 1) 3043
23 2) 9V2; b)4VE ) 0; d)-VA. 24 2) T3 b) 45



26 Odstraite odmocninu ze jmenovatele zlomku (zlomky usméméte): =Remove root from the denominator

a) 2 e) g i) 2+ V8
V3 3-5 6 — 3v/2
12 1 V3T =1

b) E f) 1+ V7 i) W

) V3= Vid g 1 & 36 - 53

Ve 2\/_ 3 3v/5 + 53

2//3 y 2 Jﬁ—u’ﬁ N W

—— o om

26 a) %3: b) 2v6; <) 1\;@ lﬂ; d) 5+ 2v5; e) E*ijﬁ; f) 'ﬁﬁ_‘; g} 10v/3 + 15
h) V2, i) 3+*u'"_r 1) L8 5"&. k) V15— 4; 1) LE—E_



1 Vypoditejte: | o
R = Simplify

a) V26 —4-vV2V6+4 b) V7T+V22-Y7-22
32 Umocnéte:
a) (1+V2)? d) (1 =2v3)° g) (2-v5)2
b) (5V3 - V6)? e) (V2+2)° h) (V3+2)~2
¢) (3V5+2V10)° f) (V6+v2)? i) (V2-1)?
33 Odmocnéte (a, b, x, y, z, m € R):
‘ a) Va? ¢) Va2 + 2ab+ b? e) Va2 —6x+9
b) V10026 - /y2z* d) Va? + b f) /0,25m? + m + 1
31 a) 2, b)3.

32 a) 3+ 2v2; b) 81 —30v2; c)85+60v2; d)37-30V3; e) 20+ 14v/2;
f) 20v2 4+ 12v6; g) 9+ 4v5; h) T—4v3; i) 7T+5V2
33 a) |ef; b) 1023|123y, <) la+b[; d) nelze odmocnit; e) |z =3|; f) |0,5m + 1|.
not possible



Simplify and indicate conditions on x and y

45 Zjednoduste ng o BUTT LGRS f3—m
Jednoduste nasledujici vyrazy a urcete, kdy maji smysl:
L LI R § : h
8y = (z" 6 - yn) (16h3a—1)~3 (2773511
9. yin . (5.2, ,6)2 b) ’ L7 )
Y T -1y } {‘ﬂ.’ib—ﬂ ! 4}1? c (3?-3—2]3&-5*1
46 7; % L TG T
6 Zicdnoduste nasledujici vyrazy a urcete, kdy maji smysl:
ATt T v ¥
e"=1 4 Ggn-2 ) a+1 c) d) — v
‘ Yy + y:':: as* —- 9 el myﬂ.

e

45 a) 6.5 . 412 2 40 b)27 %% 13,a,6£0; ) 3 1510m-2 5 5 40,
a”+3

46 2) 2>, z # 0,z # -6, b)y— 1 y#0,y# -1; ¢) 553, 0" # 43, y # —1;
2"l op=lyn x££ 0 P £ 0.

d)




50 Zapiste jako mocninu s racionalnim exponentem (z € R7):

a) /T b) Vz? c) Va? d) %

51 Vysledky nasledujicich Gloh zapiSte jako mocninu &isla 2:

= write as power of x with exponent
2

= write as power of 2

a) 24 .23 c) {(2%)3] e) 2% -4% .85 - 16T
* T 1
b) 2% : 2k d) (2-21)" ;28 f) (28)1 . 2(H°
52 Zjednoduste nasledujici vyrazy a urfete, kdy maji smysl: = simplify

ﬂ] .'I'% ;% c} (y%}a : (?3]% E] (Iy}% . ETE?J_i

r y-y3 (zy?)~3

5 BT I 3.2 1,.~21—4%
b) Lo a) £ 1) 0 (5) L2

(ys)? (zz)% Yz (xy?)iv

50 a) :n%; h}r%; c}:r%: d}:?_%', e) 2275,

51 a) 213; b)2i; c)2%; d)2-F; e)2¥; 1) 2.

52a) z=1,2>0; b)yd,y>0 c)y%ryr:»ﬂ; d]m"sﬁg.x:-ﬂ; e) 21y3, 2,y > 0;

f) rﬁy{ﬁ, o,y > 0.



Ex5: Simplify and add when it makes sense

with variable € R..

. T —1
Ex6: There are two expressions T+1° 224x

Decide if the following statements are true or false.

- For x = -1 the first expression makes sense.

- For x = 1 the second expression makes sense.

- The common denominator can be x"2 + x.

- The sum of both expressions for positive values of x is equal to fLT_l

[ no, yes, yes, yes]



Ex7: Simplify and add when it makes sense

(= -2) (o-2n)  |#5] cAtla#z

Q(p+Q):(%,+$) pag,p # 0,9 # 0,p+q # 0]

Ex8: Solve the equations in field of real numbers

x+10 100 __ x+420 _
r ' 10z—z2 z—10 [:E = —10,z # 0, 10]
3  __ 5—u :
O+ 5795 = =4 [ no solution]



T , _ = Solve the equations in field of real numbers.
55 Relte rovnice s nezndimou o £ R:

a) z' =625 ¢) r3 = 0,4 e) Vi =8 g) vV VS =3
b) 64z° -1 =0 d) ¥z =9 f) 13 = 0.25 h) V12522 = 52\/5
56 Zjednoduste ndsledujici vyrazy a urtete, kdy maji sinysl: = Simplify

2) (S—ﬁ*g_-i-\/?)‘:}“‘?-—lﬁ
2—\Vr 2+ /T 4/«
2 14+ x+2
l+ye Vo-1 1-2
i k F

1 c+1  Jr- z

e) (\/_— +"/I ¥ 1),_\/'?
VT V-1 Jz+l1] w41

=4: f) == 10,125

§5 a) z =45, b)a==3; c)x=0064; d)z=6561; e)z=

g} = =27, h}:rERE:',
56 a) —3(z+4);z>0Aa#4; b)2-iz20Az#) )&az0Aa#l;

d] 1;,2Z20A2#£T; ) f-i:-lf;a:}{]hm#],



Ex9: Determine for which real numbers has 1;3%” -+ ] negative value.
i’:_

[z € (7, +00)]

Ex10: We created a solution by dissolving 2 grams of the active substance in water.
The weight of the active ingredient is 5% of the weight of the solution.
Calculate the mass of water used for the solution.

389

Ex11: Cleaning of the liquid takes place in three phases. The second phase lasts
a third longer than the first phase, and the third phase lasts twice as long as
the second phase. Calculate what percentage of the total cleaning time of the first phase.

20%)]

Ex12: One side of the rectangle is one-fifth shorter than the side of the square and
the contents of both of these shapes are the same. Let's denote the length of square side by a.
Express the length of the longer side of the rectangle depending on the quantity a. 5

[iﬁ]



