
 

 

Exercise 1.2 

Q.1 Rationalize the denominator of following： 

（i） 134+√3 

Solution： 134 + √3 

Multiplying and dividing by 4 − √3 = 13(4 + √3) × (4 − √3)(4 − √3) 

= 13(4 − √3)(4)2 − (√3)2 

= 13(4 − √3)16 − 3  = 13(4 − √3)13  = 4 − √3 

 

（ii）√2+√5√3  √2 + √5√3  

Multiplying and dividing by √3 = (√2 + √5)√3 × √3√3 = √2 × √3 + √5 × √3(√3)2  

= √6 + √153  

 

（iii）√2−1√5  

Solution：     

 
√2−1√5  



 

 

Multiplying and dividing by √5＂ = (√2 − 1)√5 × √5√5 = (√2−1)√5(√5)2           = √5(√2 − 1)5  

 = √10 − √55  

(iv) 
6−4√26+4√2 

Solution: 

=
6−4√26+4√2 

Multiplying and divided by (6 − 4√2) = (6 − 4√2)(6 + 4√2) 𝑋 (6 − 4√2)6 − 4√2  

= (6 − 4√2)2(6)2 − (4√2)2                                         |  (𝑎 − 𝑏)2 = 𝑎2 + 𝑏2 − 2𝑎𝑏] 

= (6)2 + (4√2)2 − 2(6)(4√2)36 − 16(2)  

=
36+16(2)−48√236−32  = 36 + 32 − 48√24  = 68 − 48√24  

=
4(17−12√2)4  = 17 −  12√2 

 

(v) 
√3−√2√3+√2 

Selverion: √3 − √2√3 + √2 

Multrplying and dividing by (√3 − √2) 



 

 

= (√3 − √2)√3 + √2 × (√3 − √2)√3 − √2  = (√3 − √2)2    ( √3)2  − (√2)2                                     |       (𝑎 − 𝑏)2 = 𝑎2 + 𝑏2 − 2𝑎𝑏) 

=
(√3)2+(√2)2−2(√3)(√2)3−2  = 3 + 2 − 2√61  = 3 + 2 − 2√61  

=
5−2√61  = 5 − 2√6 

vi) 
4√3√7+√5 

Solution: 4√3√7 + √5 × √7 − √5√7 − √5 = 4√3(√7 − √3)(√7)2 − (√5)2  

= 4√3(√7 − √5)7 − 5  = 4√3(√7 − √5)2  = 2√3(√7 − √5) 

Q. 2 Simplify the following 

(i) (8116)−34
 

Solution: =(8116)− 34
 ∵ (𝑎𝑏)−𝑚 = (𝑏𝑎)𝑚 



 

 

= (1681)34
 = (2434)34
 = 243434×34 = 2333 = 2 × 2 × 23 × 3 × 3 = 827

 

 

(ii) (34)−2 ÷ (49)3 × 1627 

Solution: =(34)−2 ÷ (49)3 × 1627=(43)2 × (94)3 × 2433=(223 )2 × (3222)3 × 2433=2432 × 3626 × 2433=24+4 × 3626 × 32+3=28 × 3626 × 35=28 × 36 × 2−6 × 3−5=28−6 × 36−5=22 × 31=4 × 3=12

 

2 16 

2 8 

2 4 

2 2 



 

 

 1 
 

3 27 

3 9 

3 3 

 1 
 

(iii) (0.027)−13 
Solution: =(0.027)−13=( 271000)13
=(100027 )13 ∵ (𝑎𝑏)−𝑚 = (𝑏𝑎)𝑚
=(10333 )13
=103×1333×13=103 = 3 13

 

(iv) √𝑥14×𝑦21×𝑧35𝑦14𝑧77
 

=√𝑥14 × 𝑦21 × 𝑧35𝑦14𝑧77
=√𝑥14 × 𝑦21 × 𝑧35 × 𝑦−14 × 𝑧−77=(𝑥14 × 𝑦14 × 𝑦21−14 × 𝑧35−7=𝑥14×17 × 𝑦7×17 × 𝑧28×17=𝑥2𝑦𝑧4

 

(v) 
5×(25)n+1−25×(5)2n5×(5)2n+3−(25)n+1  09301056 

Solution: 



 

 

=5 × (25)𝑛+1 − 25 × (5)2𝑛5 × (5)2𝑛+3 − (25)𝑛+1 = 5 ⋅ (52)𝑛+1 − (52)(52𝑛)5 ⋅ (5)2𝑛+3 − (52)𝑛+1  

= 5 × (52𝑛+2) − 52𝑛+25 × (52𝑛+2 × 51) − 52𝑛+2 = 5 × 52𝑛+2 − 52𝑛+252𝑛+2 × 25 − 52𝑛+2 = 52𝑛+2(5 − 1)52𝑛+2 × 25 − 52𝑛+2 = 52𝑛+2(4)52𝑛+2(25 − 1) = 424 = 16

 

(vi) 
(16)𝑥+1+20(42𝑥)2𝑥−3×8𝑥+2  

Solution: = (24)𝑥+1 + (5 × 22)(22)2𝑥2𝑥−3 × (23)𝑥+2 = 24𝑥+4 + (5 × 22)(24𝑥)2𝑥−3 × 23𝑥+6 = 24𝑥+4 + 5 × 24𝑥+223𝑥+6+𝑥−3 = 24𝑥+4 + 5 × 24𝑥+224𝑥+3 = 24𝑥+2 × 22 + 5 × 24𝑥+224𝑥+2 × 21 = 24𝑥+2 × (22 + 5)24𝑥+2 × (2) = 4 + 52 . = 92

 

(vii) (64−23 ÷ (9)−32 ) 



 

 

Solution: =(64)−23 ÷ (9)−32 = (64)−23(9)−32 = 9326423  (∵ 𝑎−𝑚𝑏−𝑛 = 𝑏𝑛𝑎𝑚)
 = (32)32(26)23 = 32×3226×23 = 3322×2 = 2724 = 2716

 

(viii) 
3𝑛×9𝑛+13𝑛−1×9𝑛−1 

Solution: = 3𝑛 × 9𝑛+13𝑛−1 × 9𝑛−1= 3𝑛 × (32)𝑛+13𝑛−1 × (32)𝑛−1= 3𝑛 × 32𝑛+23𝑛−1 × 32𝑛−2= 3𝑛+2𝑛+23𝑛−1+2𝑛−2=33𝑛+233𝑛−3=33𝑛+2 × 3−3𝑛+3

 



 

 

= 33𝑛+2−3𝑛+3  (∵ 𝑎𝑚𝑎𝑛 = 𝑎𝑚−𝑛) = 35 = 3 × 3 × 3 × 3 × 3 = 243  

(ix) 
5𝑛+3−6.5𝑛+19×5𝑛−4×5𝑛  

Solution: = 5𝑛+3 − 6.5𝑛+19 × 5𝑛 − 4 × 5𝑛=5𝑛 × 53 − 6.5𝑛. 519 × 5𝑛 − 4 × 5𝑛=5𝑛(53 − 6 × 5)5𝑛(9 − 4)=53 − 6 × 59 − 4=125 − 309 − 4=955

 

   =19 

Q. 3 If 𝑥 = 3 + √8 then find the value of 

(i) 𝑥 + 1𝑥 (ii) 𝑥 − 1𝑥 (iii) 𝑥2 + 1𝑥2 (iv) 𝑥2 − 1𝑥2 (v) 𝑥4 + 1𝑥4 (vi) (𝑥 − 1𝑥)2
 

Solution: 𝑥 = 3 + √8   − − − − − − − − − (𝑖)1𝑥 = 13 + √81𝑥 = 1(3 + √8) × (3 − √8)(3 − √8)1𝑥 = 3 − √8(3)2 − (√8)2
 



 

 

1𝑥 = 3 − √89 − 81𝑥 = 3 − √811𝑥 = 3 − √8  − − − − − − − − − (𝑖𝑖) 

(i) Finding 𝑥 + 1𝑥 

Adding eq. (i) and (ii) 𝑥 + 1𝑥 = 3 + √8 + 3 − √8𝑥 + 1𝑥 = 6  

(ii) Finding 𝑥 − 1𝑥 

Subtracting eq.(i) from (ii) 𝑥 − 1𝑥 = (3 + √8) − (3 − √8)𝑥 − 1𝑥 = 3 + √8 − 3 + √8𝑥 − 1𝑥 = 2√8  

(iii) Finding 𝑥2 + 1𝑥2 
Taking square of eq. (iii) (𝑥 + 1𝑥)2 = (6)2

 (𝑥)2 + (1𝑥)2 + 2(𝑥) (1𝑥) = 36𝑥2 + 1𝑥2 = 36 − 2𝑥2 + 1𝑥2 = 34 … (𝑣)
 

(iv) Finding 𝑥2 − 1𝑥2 
We know that 𝑥2 − 1𝑥2 = (𝑥)2 − (1𝑥)2

𝑥2 − 1𝑥2 = (𝑥 + 1𝑥) (𝑥 − 1𝑥) 



 

 

Putting the values from (iii) and (iv) 𝑥2 − 1𝑥2 = (6)(2√8) = 12√8 

(v) Finding 𝑥4 + 1𝑥4 
Taking square of equation (v) (𝑥2 + 1𝑥2)2 = (34)2

(𝑥2)2 + ( 1𝑥2)2 + 2(𝑥2) ( 1𝑥2) = 1156𝑥4 + 1𝑥4 + 2 = 1156𝑥4 + 1𝑥4 = 1156 − 2𝑥4 + 1𝑥4 = 1154
 

(vi) Finding (𝑥 − 1𝑥)2
 

Taking square of equation (iv) (𝑥 − 1𝑥)2 = (2√8)2
(𝑥 − 1𝑥)2 = (2)2(√8)2
(𝑥 − 1𝑥)2 = 4(8)(𝑥 − 1𝑥)2 = 32

 

Q. 4 Find the rational numbers p and q such that 
8−3√24+3√2 = 𝑝 + 𝑞√2 

Solution: 𝑝 + 𝑞√2 = 8 − 3√24 + 3√2𝑃 + 𝑞√2 = (8 − 3√2)(4 + 3√2) × (4 − 3√2)(4 − 3√2) 



 

 

= 32 − 24√2 − 12√2 + (3√2)2(4)2 − (3√2)2 = 32 − 36√2 + 9(2)16 − 9(2) = 32 − 36√2 + 1816 − 18 = 50 − 36√2−2 = 50−2 − 36√2−2
 

p + q√2 = −25 + 18√2 
By comparing both sides. ⇒ 𝑝 = −25, 𝑞 = 18 
Q. 5 Simplify the following: 

(i) 
(25)32×(243)35(16)54×(8)43  

Solution 



 

 

=(25)32 × (243)35(16)54 × (8)43=(52)32 × (35)35(24)54 × (23)43=52×32 × 35×3524×54 × 23×43=53 × 3325 × 24=(5 × 3)325+4=(15)329= 15 × 15 × 152 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2=3375512

 

3 243 

3 81 

3 27 

3 9 

3 3 

 1 
 
 

(ii) 
54× √(27)2𝑥39𝑥+1+216(32𝑥−1) 

Solution: 



 

 

54 × √(27)2𝑥39𝑥+1 + 216(32𝑥−1)= (2 × 33) × √(33)2𝑥3(32)𝑥+1 + 23 × 33(32𝑥−1)= (2 × 33) × √(32𝑥)3332𝑥+2 + 23 × 32𝑥−1+3= 2 × 33 × 32𝑥32𝑥+2 + 23 × 32𝑥+2= 2 × 32𝑥+332𝑥+2(1 + 23)
 

 = 2 × 32𝑥+3−2𝑥−2(1 + 8)  (∵ 𝑎𝑚𝑎𝑛 = 𝑎𝑚−𝑛) = 2 × 319 = 69 = 23
 

(iii) √(216)23×(25)12(0.04)−32  

Solution: 

= √(216)23 × (25)12(0.04)−32
=√(216)23 × (25)12 × (0.04)32

 

2 216 

2 108 

2 54 

3 27 

3 9 

3 3 

 1 



 

 

= √(23 × 33)23 × (52)12 × ( 4100)32
 = √23×23 × 33×23 × 52×12 × ( 125)32
 = √22 × 32 × 51 × 1(52)32
 = √(2 × 3)2 × 51 × 153
 = √(6)2 × 153−1
 = √6252
 = √(65)2
 = 65

 

(iv) (𝑎13 + 𝑏23) × (𝑎23 − 𝑎13𝑏23 + 𝑏43) 

Solution: (𝑎13 + 𝑏23) × (𝑎23 − 𝑎13𝑏23 + 𝑏43)=(𝑎13 + 𝑏23) × [(𝑎13)2 − (𝑎13) (𝑏23) + (𝑏23)2] ∵ (𝑥 + y)(𝑥2 − 𝑥y + y2) = 𝑥3 + y3∴ = (𝑎13)3 + (𝑏23)3
=𝑎13𝑋3 + 𝑏23×3=𝑎 + 𝑏2

 

 
 



 

 

 


