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𝑎𝑚

𝑎𝑛
=  𝑎𝑚−𝑛

(𝑎𝑚)𝑛 =  𝑎𝑚𝑛

(𝑎𝑏) =  𝑎𝑥 𝑏𝑥

(
𝑎

𝑏
)
𝑥
=  

𝑎𝑥

𝑏𝑥

𝑎
1

𝑥 =  𝑥√𝑎

𝑥 +
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥2 +

1

𝑥2
=  𝑎2 − 2

𝑥2 +
1

𝑥2
=  𝑎,  𝑡ℎ𝑒𝑛 𝑥 +

1

𝑥
= √(𝑎 + 2)

𝑥 −
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥2 −

1

𝑥2
=  𝑎2 + 2
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𝑥2 −
1

𝑥2
=  𝑎,  𝑡ℎ𝑒𝑛 𝑥 +

1

𝑥
= √(𝑎 − 2)

𝑥 +
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥 −

1

𝑥
=  √(𝑎2 − 4)

𝑥 −
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥 +

1

𝑥
=  √(𝑎2 + 4)

𝑥2 +
1

𝑥2
=   (𝑥 +

1

𝑥
)  𝑋  (𝑥 −

1

𝑥
)

𝑥 +
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥3 +

1

𝑥3
=  𝑎3 − 3𝑎

𝑥 −
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥3 −

1

𝑥3
=  𝑎3 + 3𝑎

𝑥 +
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥4 +

1

𝑥4
=  (𝑎2)2 − 2

𝑥 −
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥4 −

1

𝑥4
=  (𝑎2)2 + 2

𝑥 +
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥5 +

1

𝑥5
=  𝑎5 − 5𝑎3 + 𝑎(5)

𝑥 −
1

𝑥
= 𝑎 ,  𝑡ℎ𝑒𝑛 𝑥5 −

1

𝑥5
=  𝑎5 + 5𝑎3 − 𝑎(5)

𝑥2 +
1

𝑥2
= 𝑎 ,  𝑥3 +

1

𝑥3
= 𝑎3 − 3𝑎

𝑥2 +
1

𝑥2
= 23

√(5√(5√(5√5……)))… . .
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√(6 +√(6 + √(6 + √6……)))… . .

𝑥√(𝑦√(𝑧√𝑎))   =  𝑥𝑦𝑧√𝑎
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999
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 √𝑦  =  6𝑥
𝑥2

𝑦

√𝑦  =  6𝑥

𝑦  =  36𝑥2

𝑥2

𝑦
  =  

1

36

 ∆  𝑎∆𝑏  = √(𝑎2 + 𝑏2)  𝑎, 𝑏 ℇ 𝑁

(3∆4)∆5

2√2

5√2

2√5

5√5

𝑎∆𝑏  = √(𝑎2 + 𝑏2)

√(𝑎2 + 𝑏2) =  √(32 + 42)

=  √(9 + 16)

=  √(25)

5∆5  = √(52 + 52)
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= √(25 + 25)

= √(50)

= √(2 𝑋25)

= 5√2
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𝑥3

(𝑥 − 3)
+

27

3 − 𝑥

𝑥3 − 27

(𝑥 − 3)
  =  

(𝑥 − 3)(𝑥2 + 3𝑥  + 9)

(𝑥 − 3)

 999
991

999
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𝑥

𝑦
=  
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13
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17
+  

3𝑦−𝑥

3𝑦+𝑥

14

17
+  

3(13) − 12

3(13) + 12

14

17
+  

39 − 12

39 + 12

14

17
+  

27

51

 
42 + 27

51
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(9+9+9+9)÷9

7+7+7+7÷7

 
36 ÷ 9
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4

7 + 7 + 7 + 1

 
4
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2

11

 (6561)
5

4

=   (√(6561)
4

)
5

=   (√(81 𝑋 81 𝑋 81 𝑋 81)
4

)
5

=  (81 )5

=  59049

 
𝑥

𝑎−𝑥
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𝑥
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𝑥
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𝑥(𝑏 − 𝑥) + 𝑥(𝑎 − 𝑥)

(𝑎 − 𝑥)(𝑏 − 𝑥)

=
𝑏𝑥 − 𝑥2 + 𝑎𝑥 − 𝑥2

(𝑎 − 𝑥)(𝑏 − 𝑥)

=
𝑥(𝑏−𝑥+𝑎−𝑥)

(𝑎−𝑥)(𝑏−𝑥)

𝑥(2𝑥 − 2𝑥)

(𝑎 − 𝑥)(𝑏 − 𝑥)
  =  0

 √(7√7 (√7(√7)))

√(7)

√(7√7 (√7(√7)))

(√(7√7(√7(√7))))

2

  =  𝑥2

(7√7 (√7(√7)))
 

=  𝑥2

(7𝑥)  =  𝑥2

𝑥 = 7
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9

14
)
9
 𝑋  (

9

14
)
3𝑥
  =   (

9

14
)
12

 
3.25 𝑋 3.25 + 2 𝑋 3.25 𝑋 1.25 +1.25 𝑋 1.25 

3.25 𝑋 3.25 −1.25 𝑋 1.25

𝑎2 + 2𝑎𝑏  + 𝑏2

𝑎2 − 𝑏2
=  

(𝑎 + 𝑏)2

(𝑎 + 𝑏)(𝑎 − 𝑏)

=  
(𝑎 + 𝑏)

(𝑎 − 𝑏)

=  
(3.25 + 1.25)

(3.25 − 1.25)

=  
4.50
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  =  2.25
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 (−2
3

9
) + (5

7

9
) + (−7

11

9
)

=   (
−21

9
) + (

52

9
) + (

−74

9
)

=  
−21 + 52 − 74

9

=  
−43

9

  𝑎 −
1

𝑎
= 5  𝑎3 −

1

𝑎3

  (𝑎 −
1

𝑎
)
3

=  𝑎3 − (
1

𝑎
)
3

− 3(𝑎 𝑋 
1

𝑎
) (𝑎 −

1

𝑎
)

53 =  𝑎3 − (
1

𝑎3
) − 3 𝑋5

125 =  𝑎3 − (
1

𝑎3
) − 15
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 𝑎3 −
1

𝑎3
= 140

 
(34)−2 𝑋 (23)−4

(24)−2 𝑋 (3−5) 𝑋 4−3

3−8 𝑋 2−12

(2−8 𝑋 3−5 𝑋 4−3)

=  3−8 𝑋 2−12 𝑋 28 𝑋 35 𝑋 26

=  3−8+5 𝑋  2−12+8+6

=  3−3 𝑋  22

=
22

33

=
4

27

 8√(√𝑥4
3

)

𝑥
1

6

𝑥
1

4

𝑥
1

2

𝑥
1

8

√𝑥4
3

  =  (𝑥4)
1
3 = (𝑥

4
3)
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8√(𝑥
4
3)   =   (𝑥

4
3)

1
8

  =  𝑥
4
3 𝑋 

1
8

  =  𝑥
1
6

  
2𝑥2−4𝑥

2𝑥2+4𝑥
 𝑋 

4𝑥+8

𝑥−2

 
𝑥 − 𝑥

𝑥 + 𝑥
 𝑋 

𝑥+

𝑥−

  𝑦
3

2:  25  =  36:  √𝑦

 𝑦
3
2 𝑋 𝑦

1
2  =  25 𝑋 36

 𝑦
4
2  =  25 𝑋 36

 𝑦  =  √(25𝑋36)
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 𝑦  =  5 𝑋 6  =  30 

 5
3

4
  +

3

4
𝑜𝑓 

8

9

3

4
 𝑋 
8

9
=  

2

3

5
3

4
  +  

2

3
  =  

23

4
+
2

3

=
77

12
  =  6

5

12

 
𝑚

𝑚−1
−  

1

𝑚−1
  −

𝑚

𝑚2+1

𝑚2

𝑚2−1

𝑚3

𝑚2−1

𝑚2

𝑚2+1

𝑚3

𝑚2+1

𝑚

𝑚 − 1
−  

1

𝑚 − 1
  −

𝑚

𝑚2 + 1

𝑚

𝑚 − 1
−  

1

𝑚 − 1
  =  

𝑚 − 1

𝑚 − 1

1  −
𝑚

𝑚2 + 1
=  

𝑚2 + 1 − 1

𝑚2 + 1
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𝑚2 + 1
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 𝑎𝐽 = 𝑏,  𝑏𝐾 = 𝑐,  𝑐𝐿 = 𝑎

𝑎𝐽 = 𝑏,  𝑏𝐾 = 𝑐

 𝑏𝐾 = (𝑎𝐽)𝑘

= 𝑎𝐽𝐾   =  𝐶1

 𝐶𝐿 = 𝑎  ⇒ 𝑎
1
2

𝑎𝐽𝐾   =  𝑎
1
2

𝐽𝐾  =  
1

2

𝐽𝐾𝐿  =  1 
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1.2.3
+

2

2.3.4
+

2

3.4.5
+

2

4.5.6

2 𝑋 20

6 𝑋 20
+
2 𝑋 5

24 𝑋 5
+
2 𝑋 2

60 𝑋 2
+  

2

120

40

120
+
10

120
+

4
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+  

2

120

56

120
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=
7

15

 

√
  
  
  
  
  
 

(

  
 
58 +

√
  
  
  
  
  

(

 
 
31 + √(21 + √(11 + √(21 + √(31 + √(9)))))

)

 
 

)

  
 

√9  =  3  ≫  √(13 + 3)  =  √16  =  4

√(21 + 4)  =  √25  =  5  ≫  √(11 + 5)  =  √16  =  4

√(21 + 4)  =  √25  =  5  ≫  √(31 + 5)  =  √36  =  6

√(58 + 6)  = √64  =  8
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 (−
1

5
) − {1 ÷ (

2

3
 𝑋 

5

7
) + 8 − (5 −

1

2 
−

1

4
)}

(−
1

5
) − {1 ÷ (

2

3
 𝑋 
5

7
) + 8 − (5 −

1

2 
−
1

4
)}

(−
1

5
) − {1 ÷ (

10

21
) + 8 − (5 −

1

4
)}

(−
1

5
) − {(

10

21
) + 8 − (

19

4
)}

 √(1 +
𝑥

961
)   =  

32

31
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√(1 +
𝑥

961
)   =  

32

31

 √(30 − √(30 − √(30 − √(30……))))   = ∞

√(30 − √(30 − √(30 − √(30……))))   = ∞

 
1414
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𝑎𝑚

𝑎𝑛
=  𝑎𝑚−𝑛

=  1414−12

=  142

 𝑥 +
1

𝑥
=  7 𝑥2 +

1

𝑥2

(𝑥 +
1

𝑥
)
2

=  72

𝑥2 +
1

𝑥2
+  2(𝑥) (

1

𝑥
) =  49

𝑥2 +
1

𝑥2
=  49  −  2

𝑥2 +
1

𝑥2
=  47

 √6561  =  81 √(6561)  + √65.65  + √0. 006561
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√6561  =  81

√65.61  =  8.1

√0.006561  =  0.081

√(6561)  + √65.65  + √0. 006561  =  89.181

 

 2 + √7 & 2 − √7

𝛼  =  2 + √7 & 𝛽  =  2 − √7
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= 𝑥2  −  (2 + √7  +  2 − √7)𝑥  +  (2 + √7 )( 2 − √7)

= 𝑥2  − 4𝑥 +  (4 + 2√7  −  2√7 − 7)

= 𝑥2  − 4𝑥 +  (4 − 7)

= 𝑥2  − 4𝑥 − 3

 
𝟏

𝟏+√𝟐
+  

𝟏

√𝟐 +√𝟑
+⋯……+

𝟏

√𝟗𝟗 +√𝟏𝟎𝟎

√9

√99

√100 − 1  =  10 − 1  =  9

 𝑥 +
1

𝑥
= 3  𝑥5 +

1

𝑥5
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𝑎−𝑏

𝑎+𝑏

(𝑎 − 𝑏)2

(𝑎 + 𝑏)2
=
𝑎2 + 𝑏2 − 2𝑎𝑏

𝑎2 + 𝑏2 + 2𝑎𝑏

(𝑎 − 𝑏)2

(𝑎 + 𝑏)2
=
𝑎2 + 𝑏2 − 2𝑎𝑏

𝑎2 + 𝑏2 + 2𝑎𝑏
=
117 − 2(54)

117 + 2(54)

=
117 − 108

117 + 108

=
9

225

(𝑎 − 𝑏)

(𝑎 + 𝑏)
= √(

9

225
)

(𝑎 − 𝑏)

(𝑎 + 𝑏)
=

3

15
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 {4  −  
5

1+
1

3 +
1

2+
1
4

}

𝑡ℎ

4  −  
5

1 +
1

27  + 4
9

  =  4 −
5

1 +
9
31
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=  4 −
5

40
31

=  4 − (5 𝑋 
31

40
)

=  4 −  
31

8

=
32 − 31

8

=
1

8

 

√32145  >  179
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10𝑥2 + 𝑥2

100
= 3636

101𝑥2 = 363600

𝑥2 =
363600

101
= 3600

𝑥2 = 3600

𝑥 = √3600
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 (2 −
1

𝑛+1
) + (2 −

2

𝑛+1
) + (2 −

3

𝑛+1
) + ⋯…+ (2 −

𝑛

𝑛+1
)

2𝑛  −   (
1

𝑛 + 1
+

2

𝑛 + 1
+

3

𝑛 + 1
+⋯+

𝑛

𝑛 + 1
)

2𝑛  −  
1 + 2 + 3 +⋯+ 𝑛

𝑛 + 1
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=  2𝑛  −  
𝑛(𝑛 + 1)

2(𝑛 + 1)

=  2𝑛  −  
𝑛

2

=   
4𝑛 − 𝑛

2

=   
3𝑛

2

 𝑥  =  1 +
1

1+
1

1+
1

1+⋯∞

 

 √(10 + √(25 + √(108 + √(154 + √(225)))))
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 1 ÷ (
5

7
𝑜𝑓6

3

10
) −

2

9
 𝑖𝑠

 
133+73

169 + 49 − 𝑥
=  20

 (
−1

216
)

2

3
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9

115
)

 

 

 

 

 

 

 √48  −  3√108  + 2√27  +  √192

√3

2√3

3√3
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 (147 +
1

42
)
2
− (147 −

1

42
)
2

 (√2  +  1)
5
+ (√2 − 1)

5

52√2

50√2

56√2

58√2

 √8
4
1  +  √2

3
16  + 5√32  =?

 39852 ÷ √ ?   =  81 𝑋 12
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(9.8)3−(6.8)3

(9.8)2+9.8 𝑋 6.8+(6.8)2

 

 
√7
3

29 −  √2
3

7

√5
3

12 +  √3
3

43
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2+√3

2−√3
= 𝑎 + 𝑏√3
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