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Section 1.2 – Exponents and Radicals 

- A product of identical numbers is written in exponential notation 

  حاصل ضرب رقم Ņû نفسه يكتب عłĜ شكل أساس و أس 

 

 

𝑎௡ = 𝑎 ∙ 𝑎 ∙ … ∙ 𝑎 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 لاحظ

If 𝒂 ≠ 𝟎 is a real number and 𝒏 is a positive integer, then 

𝑎଴ = 1  and       𝑎ି௡ =
ଵ

௔೙ 

Solution 

 

Example 1 

Find the values of the following exponents. 

(a) ቀଵ

ଶ
ቁ

ହ

 

(b) (−3)ସ 

(c) −3ସ 

Exponent  الأس 

Base اسالأس  

 (عدد مرات التكرار)
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- Laws of exponents قوانين الأسس 

1. 𝑎௠𝑎௡ = 𝑎௠ା௡   3ଶ ∙ 3ହ = 3ଶାହ = 3଻ 

2. ௔
೘

௔೙ = 𝑎௠ି௡    ଷఱ

ଷమ = 3ହିଶ = 3ଷ 

3. (𝑎௠)௡ = 𝑎௠௡   (3ଶ)ହ = 3ଶ∙ହ = 3ଵ଴ 

4. (𝑎𝑏)௡ = 𝑎௡𝑏௡   (3 ∙ 4)ଶ = 3ଶ4ଶ 

5. ቀ௔

௕
ቁ

௡

=
௔೙

௕೙    ቀ
ଷ

ସ
ቁ

ଶ

=
ଷమ

ସమ 

6. ቀ௔

௕
ቁ

ି௡

= ቀ
௕

௔
ቁ

௡

   ቀ
ଷ

ସ
ቁ

ିଶ

= ቀ
ସ

ଷ
ቁ

ଶ

 

7. ௔ష೙

௕ష೘ =
௕೘

௔೙     ଷషమ

ସషఱ =
ସఱ

ଷమ 

 

 

 

 

Example 2 

Find the values of the following exponents. 

(a) ቀସ

଻
ቁ

଴

 

(b) (−2)ିଷ 

Solution 
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Example 3 

Simplify. 

(a) 𝑥ସ𝑥଻     (d) (𝑏ସ)ହ 

(b) 𝑦ସ𝑦ି଻     (e) (3𝑥)ଷ 

(c) ௖
వ

௖ఱ      (f) ቀ
௫

ଶ
ቁ

ହ

 

Solution 

 

Example 4 

Simplify (2𝑎ଷ𝑏ଶ)(3𝑎𝑏ସ)ଷ 

Solution 
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- If 𝑛 is a positive integer 

√𝑎
೙

= 𝑏 means  𝑏௡ = 𝑎 

  

  

  

√81
ర

= 3 because 3ସ = 81 

 
- Properties of 𝑛th roots الجذور خواص  

1. √𝑎𝑏
೙

= √𝑎
೙

√𝑏
೙    √−8 ∙ 27

య
= √−8

య
√27
య

= (−2)(3) = −6 

2. ට
௔

௕

೙
=

√௔
೙

√௕
೙     ට

ଵ଺

଼ଵ

ర
=

√ଵ଺
ర

√଼ଵ
ర =

ଶ

ଷ
 

3. ඥ √𝑎
೙೘

= √𝑎
೘೙    ඥ√729

య
= √729

ల
= 3 

4. √𝑎௡೙
= 𝑎 if 𝑛 is odd  ඥ(−5)ଷయ

= −5 , √2ହఱ
= 2 

5. √𝑎௡೙
= |𝑎| if 𝑛 is even  ඥ(−5)ସర

= |−5| = 5  

 

 

 

 

 

 مثال 

جدا كان  :مهم    n  إذا 

  عدد زوجي، لازم:

𝑎 ≥ 0 and 𝑏 ≥ 0 

 لاحظ

√𝑎 = 𝑏  means   𝑏ଶ = 𝑎 

𝑛 وقيمة ”square root“ جذر تÎبيعي =  و لا نحتاج أن نكتبها 2

Example 5 

Simplify ඥ81𝑥଼𝑦ସర  

Solution 
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- Rational exponents 

𝑎௠/௡ = ൫ √𝑎
೙

൯
௠

= √𝑎௠೙  

where 𝑚 and 𝑛 are integers and 𝑛 > 0 

Note: If 𝑛 is even عدد زوجي then 𝑎 must be ≥ 0 

 

 

 

 

 

 لاحظ

√𝒂 + 𝒃 ≠ √𝒂 + √𝒃 

Example 6 

Simplify √32 + √200 

Solution 

 

Example 7 

Solve. 

(a) 4ଵ/ଶ 

(b) 8ିଶ/ଷ 

Solution 
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- Rationalizing the denominator المقام وعملية نقوم بيها للتخلص من الجذ Ņû ر  

1

√𝑎
=

1

√𝑎
∙

√𝑎

√𝑎
=

√𝑎

𝑎
 

 

1

√𝑎௠೙ =
1

√𝑎௠೙ ∙
√𝑎௡ି௠೙

√𝑎௡ି௠೙ =
√𝑎௡ି௠೙

𝑎
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  1 تساوي

Example 8 

Put each fractional expression into standard form by rationalizing the denominator. 

(a) ଶ

√ଷ
 

(b) ଵ

√ହ
య  

(c) ට
ଵ

௔మ

ళ
 

Solution 

 



Ch.1 – Fundamentals 

 Azha.education   

7 

Problems 

- Evaluate the expression −𝟐𝟔 

 

 

 

 

- Simplify, and eliminate any negative exponents. 

(a) 𝒙ି𝟓 ∙ 𝒙𝟑 

 

 

 

(b) 𝒘ି𝟐𝒘ି𝟒𝒘𝟓 

 

 

 

 

(c) 𝒙
𝟏𝟔

𝒙𝟏𝟎
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- Simplify, and eliminate any negative exponents. 

(a) (𝟑𝒙𝟑𝒚𝟐)(𝟐𝒚𝟑) 

 

 

 

 

 

 

 

(b) (𝟓𝒘𝟐𝒛ି𝟐)𝟐(𝒛𝟑) 

 

 

 

 

 

 

(c) 𝒂
𝟗𝒂ష𝟐

𝒂
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- Simplify the expression. 

(a) √𝟔𝟒𝒂𝟔𝒃𝟕𝟔
 

 

 

 

 

 

(b) √𝒂𝟐𝒃
𝟑

 √𝟔𝟒𝒂𝟒𝒃
𝟑

 

 

 

 

 

 

(c) √𝟑𝟐 + √𝟏𝟖 

 

 

 

 

(d) √𝟖𝟏𝒙𝟐 + 𝟖𝟏 
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- Evaluate each exression. 

(a) 𝟑𝟐𝟐/𝟓 

 

 

 

 

 

(b) ቀ
𝟒

𝟗
ቁ

ି𝟏/𝟐

 

 

 

 

 

 

 

(c) ቀ
𝟏𝟔

𝟖𝟏
ቁ

𝟑/𝟒
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- Simplify the expression, and eliminate any negative exponent(s). 

(a) (𝟖𝒔𝟑𝒕𝟑)𝟐/𝟑

(𝒔𝟒𝒕ష𝟖)𝟏/𝟒
 

 

 

 

 

 

 

 

 

(b) ቀ
𝒙𝟑/𝟐

𝒚ష𝟏/𝟐ቁ
𝟒

ቀ
𝒙ష𝟐

𝒚𝟑 ቁ 
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- Simplify the expression, and eliminate any negative exponent(s). 

(a) ඥ𝒚𝟓𝟔
 ඥ𝒚𝟐𝟑  

 

 

 

 

 

 

 

 

 

 

(b) ට𝒚ඥ𝒚
𝟔
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- Put each fractional expression into standard form by rationalizing the 
denominator. 

(a) 𝟏

√𝟔
 

 

 

 

 

 

(b) ට𝟑

𝟐
 

 

 

 

 

 

 

(c) 𝟗

√𝟐
𝟒  


