
 

 

Indices and Surds Solutions 
1) 

 6
3

 = 6 3
3 3

 

  = 6 3
3

 

  = 2 3  
 a   = 2 
2) 

 3
6

 = 3 6
6 6

 

  = 3 6
6

 

  = 6
2

 

  
3) 
 3 2y − 3 y + 2 − 3 y + 9 = 0 
 (3 y)2 − 3 y × 3 2 − 3 y + 9 = 0 
 (3 y)2 − 9 × 3 y  − 3 y + 9 = 0 
 (3 y)2 − 10 × 3 y  + 9 = 0 
Let  x = 3 y 

⇒ x 2 − 10x + 9 = 0 
 (x − 1)(x − 9) = 0 
 x − 1 = 0  or  x − 9 = 0 
 x = 1  or  x = 9 
 3 y = 1  or  3 y = 9 
 3 y = 3 0  or  3 y = 3 2 

 y = 0  or   y = 2 
 
4) 
 2 2y − 2 y + 3 − 2 y + 2 + 32 = 0 
 (2y)2 − 2 y  × 2 3 − 2 y × 2 2  + 32 = 0 
 (2y)2 −8 × 2 y  − 4 × 2 y  + 32 = 0 
 (2y)2 −12 × 2 y  + 32 = 0 
Let  x = 2 y 

 x 2 − 12x + 32 = 0 
 (x − 8)(x − 4) = 0 
 x − 8 = 0  or  x − 4 = 0 
 x = 8  or  x = 4 
⇒ 2 y = 8  or  2 y = 4 
 2 y = 2 3  or  2 y = 2 2 

⇒ y = 3  or  y = 2 
 



 

 

5) 

 162
2

y
y+  = 17 

×2 y (2 y)2 + 16 = 17 × 2 y 
 (2 y) 2 − 17 × 2 y + 16 = 0 
Let x = 2 y 
 x 2 − 17x + 16 = 0 
 (x − 1)(x − 16) = 0 
 x − 1 = 0  or  x − 16 = 0 
 x = 1  or  x = 16 
 2 y = 1  or  2 y = 16 
 2 y = 2 0  or  2 y = 2 4 

⇒ y = 0  or  y = 4 
 
6) 

 
1
32x  = 

2
3x

−
= 2

3

1

x
 

Multiply both sides by 
2
3x  

 
1 2
3 32x x  = x 0 

 2x = 1 

 x = 1
2

 

 
7)  

 
1 3
4 412 27x x

−
−  = 

5
4x  

 
1
4

3
4

2712 −x
x

 = 
5
4x  

 

Multiply both sides by 
3
4x  

 
1 3

04 412 27x x x−  = 
5 3
4 4x x  

 12x − 27 = x 2 

 x 2 − 12x + 27 = 0 
 (x − 3)(x − 9) = 0 
 x − 3 = 0  or  x − 9 = 0 
 x = 3  or  x = 9 
 



 

 

8) 

 
1 1
3 312y y

−
+  = 7 

 
1
3

1
3

12+y
y

 = 7 

Multiply both sides by 
1
3y  

 
2

03 12y y+  = 
1
37y  

 
21 1

3 37 12y y
 

− + 
 

 = 0 

Let 
1
3x y=  

 x 2 − 7x + 12 = 0 
 (x – 4)(x − 3) = 0 
 x − 4 = 0  or  x − 3 = 0 
 x = 4  or  x = 3 

 
1
3y  = 4  or  

1
3y  = 3 

 y = 4 3  or  y = 3 3 
 y = 64  or  y = 27 
 
9) x 3(x 3 − 26) = 27 
 x 6 − 26x 3 = 27 
 x 6 − 26x 3 − 27 = 0 
 (x 3) 2 − 26x 3 − 27 = 0 
Let  y = x 3 

 y 2 − 26y  − 27 = 0 
 (y – 27)(y + 1) = 0 
 y − 27 = 0  or  y + 1 = 0 
 y = 27  or  y = −1 
 x 3 = 27  or  x 3 = −1 
 x = 3 27   or  x = 3 1−  
 x = 3  or  x = −1 
10) 
 

 10 15 6 5
5 5

+ − +  = ( )
( )510 5 15 6 5

5 5 55
+ − × + ×  

  = 10 5 55 6 5
5 5

+ − +  

  = 55 6 5 2 5
5

+ − +  

 10 15 6 5
5 5

+ − +  = 215 5
5

+  

             



 

 

 


