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UNIT # 6  

 
ALGEBRAIC MANIPULATIONS 

 

 Ex # 6.1  Ex # 6.1 

 Highest Common Factor (H.C.F)  Now also 15𝑎(𝑥2 − 4) = 3 × 5. 𝑎[(𝑥)2 − (2)2] 15𝑎(𝑥2 − 4) = 3 × 5. 𝑎(𝑥 + 2)(𝑥 − 2) 

Here 𝑎(𝑥 + 2) is common in given three expressions. H. C. F = a(𝑥 + 2) 

       The highest number of factors common to all 

given expressions or polynomials is called 

Highest Common Factor (H.C.F) 

      In other words, H.C.F of two or more 

polynomials is a polynomial of the highest degree, 

which divides exactly the given polynomials. 

 

  

  

  

  Note: 

 There are two methods for finding H.C.F.  The H. C. F a(𝑥 + 2) exactly divides all the given 

three expression (i) H.C.F by Factorization  

(ii) H.C.F by Division   

 H.C.F by Factorization  H.C.F by Division Method 

 In this method, first factorize all the given 

expressions 

 Dividend 

   

 Then we take all possible common factors which 

is the H.C.F of the given expression. 

 𝑥2 − 𝑥 − 6     𝑥2 − 2𝑥 − 3 1 

 ±𝑥2 ∓   𝑥 ∓ 6  −𝑥 + 3 

  

 Example # 1  

 Find H.C.F of 𝑥2 − 𝑦2,  𝑥2 − 𝑥𝑦  Remainder 

 Solution:    Divisor Quotient 

 𝑥2 − 𝑦2,  𝑥2 − 𝑥𝑦  Steps 

 𝑥2 − 𝑦2 = (𝑥 + 𝑦)(𝑥 − 𝑦) 1 Write the expressions in descending order 

 And 2 Take the common from the expressions if any.  

 𝑥2 − 𝑥𝑦 = 𝑥(𝑥 − 𝑦) 3 Divide higher degree polynomial by the  

polynomial of lower degree  Here 𝑥 − 𝑦 is a common factor. Thus   

 H. C. F = x − y 4 Divide to that time till the degree of remainder is 

 less than the degree of divisor.    

 Example # 2 5 Now bring down the divisor and divide by 

remainder BUT before this take the common from 

the remainder if any. 

 Find H.C.F of  𝑎𝑥2 + 5𝑎𝑥 + 6𝑎,    𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥   𝑎𝑛𝑑   15𝑎(𝑥2 − 4) 

Solution: 𝑎𝑥2 + 5𝑎𝑥 + 6𝑎,   𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥 𝑎𝑛𝑑 15𝑎(𝑥2 − 4) 𝑎𝑥2 + 5𝑎𝑥 + 6𝑎 = 𝑎(𝑥2 + 5𝑥 + 6) 𝑎𝑥2 + 5𝑎𝑥 + 6𝑎 = 𝑎(𝑥2 + 2𝑥 + 3𝑥 + 6) 𝑎𝑥2 + 5𝑎𝑥 + 6𝑎 = 𝑎[𝑥(𝑥 + 2) + 3(𝑥 + 2)] 𝑎𝑥2 + 5𝑎𝑥 + 6𝑎 = 𝑎(𝑥 + 2)(𝑥 + 3) 

And 𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥 = 𝑎𝑥(𝑥2 + 9𝑥 + 14) 𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥 = 𝑎𝑥(𝑥2 + 2𝑥 + 7𝑥 + 14) 𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥 = 𝑎𝑥[𝑥(𝑥 + 2) + 7(𝑥 + 2)] 𝑎𝑥3 + 9𝑎𝑥2 + 14𝑎𝑥 = 𝑎𝑥(𝑥 + 2)(𝑥 + 7) 

 

  

 6 Repeat the above steps till the remainder is zero. 

 7 Last divisor is the H.C.F of the given polynomials. 

  Note: 

 1 In H.C.F by division, if required, multiply the 

expression by a suitable integer to avoid fraction.   

 2 To find the H.C.F of three polynomials, first find 

H.C.F of any two of them, then find H.C.F of this 

H.C.F and the third polynomial. 
  

  

 (𝑥2)(6) = 6𝑥2 (𝑥2)(14) = 14𝑥2 

 Add Multiply Add Multiply 

 +2𝑥 +2𝑥 +2𝑥 +2𝑥 

 +3𝑥 +3𝑥 +7𝑥 +7𝑥 

 +𝟓𝒙 𝟔𝒙𝟐 +𝟗𝒙 𝟏𝟒𝒙𝟐 
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 Ex # 6.1 

 H.C.F by Division method in Urdu    

 1. میں لکھیں گے۔ descending order کو variables تمام 

ولینگے۔  commonہو تو پہلے   commonاگر کئی   .2 

 3. کریں گے۔ divide پر expression ک چھوٹے  expression ب  ڑے 

و  ت تت و divide اس ک اس وقت ارے ساتھ power میں remainder کرتے رہیں گے ج   تت  4. نہ آئے کم سے  power کے divisor ہم

 5. ا گر ہو۔ لیں گے common میں remainder کریں گے لیکن اس سے پہلے divide پر remainder ک نیچے لائیں گے اور divisor پھر 

ت تت کرو گے ج   تت    stepsان   ونہ آئے۔   zeroمیں    remainderک اس وقت .6 

ڑیو  ارے ساتھ divisor آخ   6. ہوگا۔ H.C.F ہم

 Example # 3 

 Find H.C.F of 2𝑥3 + 7𝑥2 + 4𝑥 − 4  and  2𝑥3 + 9𝑥2 + 11𝑥 + 2 

 Solution: 

 2𝑥3 + 7𝑥2 + 4𝑥 − 4  and  2𝑥3 + 9𝑥2 + 11𝑥 + 2 

  

 

2𝑥3 + 7𝑥2 + 4𝑥 − 4 2𝑥3 + 9𝑥2 + 11𝑥 + 2 1  

    ±2𝑥3 ± 7𝑥2 ±  4𝑥 ∓ 4  

  2𝑥2 + 7𝑥 + 6 2𝑥3 + 7𝑥2 + 4𝑥 − 4 𝑥 

   ±2𝑥3 ± 7𝑥2 ± 6𝑥  

  −2 −2𝑥 − 4 Dividing by −𝟐 

    𝑥 + 2 2𝑥2 + 7𝑥 + 6 2𝑥 + 3 

   ±2𝑥2 ± 4𝑥  

       3𝑥 + 6  

   ±3𝑥 ± 6  

   ×  
 

 Hence H.C.F= 𝑥 + 2 

  

 Note: 

 H.C.F by Factorization 

 H.C.F of 24 and 32 

 Factors of 24 = 1, 2, 3, 4, 6, 8, 12, 24 

 Factors of 24 = 1, 2, 4, 8, 16, 32 

 Common factors = 1, 2, 4, 8 

 H. C. F = 8 
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 Ex # 6.1 

 Example # 4 

 Find H.C.F of 𝒙𝟑 − 𝟔𝒙𝟐 + 𝟏𝟏𝒙 − 𝟔 , 𝟑𝒙𝟑 − 𝟓𝒙𝟐 + 𝟔𝒙 − 𝟒  and  𝟐𝒙𝟑 + 𝟗𝒙𝟐 + 𝟏𝟏𝒙 + 𝟐 

 Solution: 

 𝑥3 − 6𝑥2 + 11𝑥 − 6 , 3𝑥3 − 5𝑥2 + 6𝑥 − 4  and  2𝑥3 + 9𝑥2 + 11𝑥 + 2 

  

 

3𝑥3 − 5𝑥2 + 6𝑥 − 4 3𝑥3 + 5𝑥2 − 6𝑥 − 2 1   

    ±3𝑥3 ∓ 5𝑥2 ± 6𝑥 ∓ 4   

 2    10𝑥2 − 12𝑥 + 2 Dividing by 2 

  5𝑥2 − 6𝑥 + 1 3𝑥3 − 5𝑥2 + 6𝑥 − 4 3𝑥 − 7 

    × 5                                    Multiplying by 5 

      15𝑥3 − 25𝑥2 + 30𝑥 − 20  

  ±15𝑥3 ∓ 18𝑥2 ± 3𝑥  

  −7𝑥2 + 27𝑥 − 20  

            × 5                             Multiplying by 5 

         −35𝑥2 + 135𝑥 − 100  

         ∓35𝑥2  ±  42𝑥 ∓  7  

  93   93𝑥 − 93 Dividing by 93 

    𝑥 − 1 5𝑥2 − 6𝑥 + 1 5𝑥 − 1 

   ±5𝑥2 ∓ 5𝑥  

   −𝑥 + 1  

   ∓𝑥 ± 1  

   ×  
 

 Hence H.C.F= 𝑥 − 1 

 Now find the H.C.F of  𝑥 − 1  and 𝑥3 − 6𝑥2 + 11𝑥 − 6 

  

 

𝑥 − 1 𝑥3 − 6𝑥2 + 11𝑥 − 6 𝑥2 − 5𝑥 + 6 

    ±𝑥3  ∓ 𝑥2  

            −5𝑥2 + 11𝑥 − 6  

            ∓5𝑥2 ± 5𝑥  

      6𝑥 − 6  

  ±6𝑥 ∓ 6  

         ×  
 

 Hence the required H.C.F of 𝑥3 − 6𝑥2 + 11𝑥 − 6 , 3𝑥3 − 5𝑥2 + 6𝑥 − 4  and  2𝑥3 + 9𝑥2 + 11𝑥 + 2 is 𝒙 − 𝟏 

  

 Least Common Multiple (L.C.M) 

   The polynomial of least degree which is divisible by the given polynomials. 

 There are two methods of finding L.C.M 

(a) L.C.M by factorization 

(b) L.C.M by formula 
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 Ex # 6.1  Ex # 6.1 

(a) L.C.M by factorization  L.C.M Theorem: 

 In this method, first factorize all the given 

expressions 

 If A and B are given polynomials and their H.C.F and 

L.C.M are represented by H and L respectively, then   

 Then find the L.C.M by given formula.  𝐴 × 𝐵 = 𝐻 × 𝐿 

 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓  Proof: 

 Example # 5  Since H is common factor of polynomial of A and 

B, then it divides exactly A and B. So 𝐴𝐻 = 𝑎 𝐴 = 𝐻𝑎… equ(i) 
and 𝐵𝐻 = 𝑏 𝐵 = 𝐻𝑏… equ(ii) 
As a and b have no common factor. 

As we know that: 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 𝐿 = 𝐻 × 𝑎 × 𝑏 

Multiply B.S by H 𝐿 × 𝐻 = 𝐻 × 𝑎 × 𝑏 × 𝐻 𝐿 × 𝐻 = (𝐻𝑎) × (𝐻𝑏) 

Put equ(i) and equ(ii), we get 𝐿 × 𝐻 = 𝐴 × 𝐵 

Or 𝐻 × 𝐿 = 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡𝑤𝑜 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠 

 Find L.C.M of 𝒙𝟐 + 𝟒𝒙 + 𝟒  and  𝒙𝟐 + 𝟓𝒙 + 𝟔  

 Solution:  

 𝑥2 + 4𝑥 + 4  and  𝑥2 + 5𝑥 + 6  

 𝑥2 + 4𝑥 + 4 = (𝑥)2 + 2(𝑥)(2) + (2)2  

 𝑥2 + 4𝑥 + 4 = (𝑥 + 2)2  

 𝑥2 + 4𝑥 + 4 = (𝑥 + 2)(𝑥 + 2)  

 Now  

 𝑥2 + 5𝑥 + 6 = 𝑥2 + 2𝑥 + 3𝑥 + 6  

 𝑥2 + 5𝑥 + 6 = 𝑥(𝑥 + 2) + 3(𝑥 + 2)  

 𝑥2 + 5𝑥 + 6 = (𝑥 + 2)(𝑥 + 3)  

 𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑥 + 2  

 𝑁𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = (𝑥 + 2)(𝑥 + 3)  

 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓  

 𝐿. 𝐶. 𝑀 = (𝑥 + 2)(𝑥 + 2)(𝑥 + 3)  

 𝐿. 𝐶. 𝑀 = (𝑥 + 2)2(𝑥 + 3)  

 Example # 6  

 Find L.C.M of 𝒙𝟐 − 𝟒𝒙 + 𝟑 , 𝒙𝟐 − 𝟑𝒙 + 𝟐  and  

 𝒙𝟐 − 𝟓𝒙 + 𝟔 

Solution: 𝑥2 − 4𝑥 + 3 ,  𝑥2 − 3𝑥 + 2  and  𝑥2 − 5𝑥 + 6 𝑥2 − 4𝑥 + 3 = 𝑥2 − 𝑥 − 3𝑥 + 3 𝑥2 − 4𝑥 + 3 = 𝑥(𝑥 − 1) − 3(𝑥 − 1) 𝑥2 − 4𝑥 + 3 = (𝑥 − 1)(𝑥 − 3)….. (i) 
Now 𝑥2 − 3𝑥 + 2 = 𝑥2 − 𝑥 − 2𝑥 + 3 𝑥2 − 3𝑥 + 2 = 𝑥(𝑥 − 1) − 2(𝑥 − 1) 𝑥2 − 3𝑥 + 2 = (𝑥 − 1)(𝑥 − 2)….. (ii) 
Now 𝑥2 − 5𝑥 + 6 = 𝑥2 − 2𝑥 − 3𝑥 + 6 𝑥2 − 5𝑥 + 6 = 𝑥(𝑥 − 2) − 3(𝑥 + 2) 𝑥2 − 5𝑥 + 6 = (𝑥 − 2)(𝑥 − 3)….. (iii) 𝑥 − 1  in expression (i)& (ii) 𝑥 − 2  in expression (ii)& (iii) 𝑥 − 3  in expression (i)& (iii) 

Therefore: 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 𝐿. 𝐶. 𝑀 = (𝑥 − 1)(𝑥 − 2)(𝑥 − 3) × 1 𝐿. 𝐶. 𝑀 = (𝑥 − 1)(𝑥 − 2)(𝑥 − 3) 

 

  

  Formula for L.C.M As  𝐿 × 𝐻 = 𝐴 × 𝐵 𝐿 = 𝐴 × 𝐵𝐻  𝐿. 𝐶. 𝑀 = 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡𝑤𝑜 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠𝐻. 𝐶. 𝐹  
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 Ex # 6.1 

 Example # 7 

 Find L.C.M of  𝒙𝟑 − 𝟔𝒙𝟐 + 𝟏𝟏𝒙 − 𝟔  and  𝒙𝟑 − 𝟒𝒙 + 𝟑 

 𝑥3 − 6𝑥2 + 11𝑥 − 6  and  𝑥3 − 4𝑥 + 3 

Solution:  𝐿𝑒𝑡 𝐴 = 𝑥3 − 6𝑥2 + 11𝑥 − 6  𝑎𝑛𝑑 𝐵 = 𝑥3 − 4𝑥 + 3 

As we have: 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 

First we find H.C.F 𝑥3 − 4𝑥 + 3 𝑥3 − 6𝑥2 + 11𝑥 − 6 1   

    ±𝑥3             ∓  4𝑥 ± 3   

 −3 −6𝑥2 + 15𝑥 − 9   

  2𝑥2 − 5𝑥 + 3 𝑥3 − 4𝑥 + 3 𝑥 + 5 

  × 2  

     2𝑥3 − 8𝑥 + 6  

  ±2𝑥3 ± 3𝑥       ∓ 5𝑥2  

    5𝑥2 − 11𝑥 + 6  

     × 2  

      10𝑥2 − 22𝑥 + 12  

  ±10𝑥2 ∓ 25𝑥 ± 15  

  3   3𝑥 − 3  

    𝑥 − 1  2𝑥2 − 5𝑥 + 3 2𝑥 − 3 

   ±2𝑥2 ∓ 2𝑥  

   −3𝑥 + 3  

   ∓3𝑥 ± 3  

   ×  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝐻. 𝐶. 𝐹 = 𝑥 − 1 

 Now put the values in equ (i) 

 𝐿. 𝐶. 𝑀 = (𝑥3 − 6𝑥2 + 11𝑥 − 6 )(𝑥3 − 4𝑥 + 3)𝑥 − 1  

 Now by Simple Division 

 

 𝑥2 − 5𝑥 + 6  𝑥 − 1 𝑥3 − 6𝑥2 + 11𝑥 − 6  

    ±𝑥3  ∓ 𝑥2  

            −5𝑥2 + 11𝑥 − 6  

            ∓5𝑥2 ± 5𝑥  

      6𝑥 − 6  

  ±6𝑥 ∓ 6  

         ×  𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥2 − 5𝑥 + 6)(𝑥3 − 4𝑥 + 3) 

P
e
rf
e
ct
2
4
u
.c
o
m

https://www.perfect24u.com/


Chapter # 6 

6 

 Ex # 6.1 

 Example # 8 

 Find H.C.F and L.C.M of  𝟑𝒙𝟑 − 𝟐𝒙𝟐 − 𝟑𝒙 + 𝟐  and  𝟔𝒙𝟑 − 𝟕𝒙𝟐 − 𝒙 + 𝟐 

 

 3𝑥3 − 2𝑥2 − 3𝑥 + 2  and  6𝑥3 − 7𝑥2 − 𝑥 + 2 

Solution:  𝐿𝑒𝑡 𝐴 = 3𝑥3 − 2𝑥2 − 3𝑥 + 2  𝑎𝑛𝑑 𝐵 = 6𝑥3 − 7𝑥2 − 𝑥 + 2 

As we have: 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 

First we find H.C.F 

 

 3𝑥3 − 2𝑥2 − 3𝑥 + 2 6𝑥3 − 7𝑥2 −  𝑥 +  2 2   

   ±6𝑥3 ∓ 4𝑥2 ∓  6𝑥 ± 4   

 −1 −3𝑥2 + 5𝑥 − 2   

     3𝑥2 − 5𝑥 + 2 3𝑥3 − 2𝑥2 − 3𝑥 + 2 𝑥 + 1 

  ±3𝑥3 ∓ 5𝑥2 ± 2𝑥  

               3𝑥2 − 5𝑥 + 2  

           ±3𝑥2 ∓ 5𝑥 ± 2  

  ×   
 

 𝐻. 𝐶. 𝐹 =  3𝑥2 − 5𝑥 + 2 

 Now put the values in equ (i) 

 𝐿. 𝐶. 𝑀 = (3𝑥3 − 2𝑥2 − 3𝑥 + 2 )(6𝑥3 − 7𝑥2 − 𝑥 + 2) 3𝑥2 − 5𝑥 + 2  

 Now by Simple Division 

 

  𝑥 + 1  3𝑥2 − 5𝑥 + 2  3𝑥3 − 2𝑥2 − 3𝑥 + 2  
  ±3𝑥3 ∓ 5𝑥2 ± 2𝑥  

                3𝑥2 − 5𝑥 + 2 

             ±3𝑥2 ∓ 5𝑥 ± 2 

          ×  
 

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥 + 1)(6𝑥3 − 7𝑥2 − 𝑥 + 2) 

 Example # 9 

 If H.C.F and L.C.M of two polynomials are 𝒙 − 𝟑 and 𝒙𝟑 − 𝟗𝒙𝟐 + 𝟐𝟔𝒙 − 𝟐𝟒 respectively. Find the second 

polynomial when one polynomial is 𝒙𝟐 − 𝟓𝒙 + 𝟔.  

 Solution: 

 𝐻. 𝐶. 𝐹 = 𝑥 − 3 𝐿. 𝐶. 𝑀 = 𝑥3 − 9𝑥2_26𝑥 − 24  𝐿𝑒𝑡 𝐹𝑖𝑟𝑠𝑡 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐴 = 𝑥2 − 5𝑥 + 6 𝑆𝑒𝑐𝑜𝑛𝑑 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐵 =? 

As we have: 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 𝐴 × 𝐵 = 𝐿. 𝐶. 𝑀 × 𝐻. 𝐶. 𝐹 
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 Ex # 6.1 Ex # 6.1 

 𝐵 = 𝐿. 𝐶. 𝑀 × 𝐻. 𝐶. 𝐹𝐴  

Put the values 𝐵 = (𝑥3 − 9𝑥2_26𝑥 − 24)(𝑥 − 3)𝑥2 − 5𝑥 + 6  

Now by simple Division 

 𝑥 − 4 𝑥2 − 5𝑥 + 6 𝑥3 − 9𝑥2 + 26 𝑥 − 24 

   ±𝑥3  ∓ 5𝑥2 ± 6𝑥 

            −4𝑥2 + 20𝑥 − 24 

            ∓4𝑥2 ± 20𝑥 ∓ 24 

  × 

 𝑆𝑜 𝐵 = (𝑥 − 4)(𝑥 − 3) 𝐵 = 𝑥2 − 3𝑥 − 4𝑥 + 12 𝐵 = 𝑥2 − 7𝑥 + 12 Hence the second polynomial is 𝑥2 − 7𝑥 + 12 

Example # 10 

If H.C.F and L.C.M of two polynomials are  𝒙 − 𝟏 and 𝒙𝟑 + 𝟒𝒙𝟐 + 𝒙 − 𝟔 respectively. Find 

the polynomials of degree 2. 

Solution: 𝐻. 𝐶. 𝐹 = 𝑥 − 1 𝐿. 𝐶. 𝑀 = 𝑥3 + 4𝑥2 + 𝑥 − 6  𝐹𝑖𝑟𝑠𝑡 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐴 =? 𝑆𝑒𝑐𝑜𝑛𝑑 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐵 =? 𝐴𝑠 𝐻. 𝐶. 𝐹 = 𝑥 − 1  𝑡ℎ𝑒𝑛 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑡ℎ𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝐿. 𝐶. 𝑀 

Now 

      𝑥2 + 5𝑥 + 6 𝑥 − 1 𝑥3 + 4𝑥2 + 𝑥 − 6 

 ±𝑥3  ∓  𝑥2 

          5𝑥2 + 𝑥 − 6 

      ±5𝑥2 ∓ 5𝑥 

 6𝑥 − 6 

                  ±6𝑥 ∓ 6 

 × 𝐿. 𝐶. 𝑀 = 𝑥3 + 4𝑥2 + 𝑥 − 6 𝐿. 𝐶. 𝑀 = (𝑥 − 1)(𝑥2 + 5𝑥 + 6) 𝐿. 𝐶. 𝑀 = (𝑥 − 1)(𝑥2 + 3𝑥 + 2𝑥 + 6) 𝐿. 𝐶. 𝑀 = (𝑥 − 1)[𝑥(𝑥 + 3) + 2(𝑥 + 3)] 𝐿. 𝐶. 𝑀 = (𝑥 − 1)(𝑥 + 3)(𝑥 + 2) 𝐴𝑠 𝑥 − 1 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟. 𝑆𝑜 𝐴 = (𝑥 − 1)(𝑥 + 3) 

 

𝐴 = 𝑥2 + 2𝑥 − 3 

And 𝐵 = (𝑥 − 1)(𝑥 + 2) 𝐵 = 𝑥2 + 2𝑥 − 1𝑥 − 2 𝐵 = 𝑥2 + 𝑥 − 2 

 

Example # 11 

The sum of two numbers is 120 and their H.C.F is 12. 

Find the numbers. 

Solution: 

Let 𝑥 and 𝑦 be the two numbers. 

As H.C.F is 12, means 12 is common factor. 

So, it becomes 12𝑥 + 12𝑦 = 120 12(𝑥 + 𝑦) = 120 

Divide B.S by 12, we get 𝑥 + 𝑦 = 12 

As the sum of two numbers is 10, so the possible pairs of 

numbers are (1,9), (2,8), (3,7), (4,6), (5,5) 

As (1,9), (3,7) are non commo factors 

Then the required numbers are: 1 × 12 = 12 and 9 × 12 = 108 

OR 3 × 12 = 36 and 7 × 12 = 84 
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Exercise# 6.1 

 Ex # 6.1 

   

 Page # 159-160   

Q1: Find H.C.F of the following expression by 

factorization method. 

(ii) 𝒙𝟒 − 𝒚𝟒 and 𝒙𝟒 + 𝟐𝒙𝟐𝒚𝟐 + 𝒚𝟒 

159  Solution: 

(i) (𝒙 + 𝒚)𝟐 and 𝒙𝟐 − 𝟑𝟔  𝑥4 − 𝑦4 and 𝑥4 + 2𝑥2𝑦2 + 𝑦4 

 Solution:  𝑥4 − 𝑦4 = (𝑥2)2 − (𝑦2)2 

 (𝑥 + 𝑦)2 and 𝑥2 − 36   = (𝑥2 + 𝑦2)(𝑥2 − 𝑦2) 

 (𝑥 + 𝑦)2 = (𝑥 + 𝑦)(𝑥 + 𝑦)   = (𝑥2 + 𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦) 

 And  And 

 𝑥2 − 36 = (𝑥)2 − (6)2  𝑥4 + 2𝑥2𝑦2 + 𝑦4 = (𝑥2)2 + 2(𝑥2)(𝑦2) + (𝑦2)2 

  = (𝑥 + 6)(𝑥 − 6)   = (𝑥2 + 𝑦2)2 

 𝐻. 𝐶. 𝐹 = 𝑥 − 6   = (𝑥2 + 𝑦2)(𝑥2 + 𝑦2) 

   𝐻. 𝐶. 𝐹 = 𝑥2 + 𝑦2 

(iii) 𝒙 − 𝟑, 𝒙𝟐 − 𝟗, (𝒙 − 𝟑)𝟐   

 Solution: (v) 𝟐𝒙𝟒 − 𝟐𝒚𝟒, 𝟔𝒙𝟐 + 𝟏𝟐𝒙𝒚 + 𝟔𝒚𝟐, 𝟗𝒙𝟑 + 𝟗𝒚𝟑 

 𝑥 − 3, 𝑥2 − 9, (𝑥 − 3)2  Solution: 

 𝑥 − 3 = 𝑥 − 3  2𝑥4 − 2𝑦4, 6𝑥2 + 12𝑥𝑦 + 6𝑦2, 9𝑥3 + 9𝑦3 

 And  2𝑥4 − 2𝑦4 = 2[(𝑥2)2 − (𝑦2)2] 
 𝑥2 − 9 = (𝑥)2 − (3)2   = 2(𝑥2 + 𝑦2)(𝑥2 − 𝑦2) 

  = (𝑥 + 3)(𝑥 − 3)   = 2(𝑥2 + 𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦) 

 And  And 

 (𝑥 − 3)2 = (𝑥 − 3)(𝑥 − 3)  6𝑥2 + 12𝑥𝑦 + 6𝑦2 = 6(𝑥2 + 2𝑥𝑦 + 𝑦2) 

 𝐻. 𝐶. 𝐹 =  𝑥 − 3   = 2 × 3(𝑥 + 𝑦)2 

    = 2 × 3(𝑥 + 𝑦)(𝑥 + 𝑦) 

   And 

   9𝑥3 + 9𝑦3 = 9(𝑥3 + 𝑦3) 

    = 9(𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2) 

   𝐻. 𝐶. 𝐹 = 𝑥 + 𝑦 

    

(iv) 𝟐𝟑𝟑𝟐(𝒙 − 𝒚)𝟑(𝒙 + 𝟐𝒚)𝟐, 𝟐𝟑𝟑𝟐(𝒙 − 𝒚)𝟐(𝒙 + 𝟐𝒚)𝟑, 𝟑𝟐(𝒙 − 𝒚)𝟐(𝒙 + 𝟐𝒚) 

 Solution:   

 2332(𝑥 − 𝑦)3(𝑥 + 2𝑦)2, 2332(𝑥 − 𝑦)2(𝑥 + 2𝑦)3, 32(𝑥 − 𝑦)2(𝑥 + 2𝑦) 

 2332(𝑥 − 𝑦)3(𝑥 + 2𝑦)2 = 2.2.2.3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 2332(𝑥 − 𝑦)2(𝑥 + 2𝑦)3 = 2.2.2.3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 32(𝑥 − 𝑦)2(𝑥 + 2𝑦) = 3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦) 

 𝐻. 𝐶. 𝐹 = 3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦)   

 𝐻. 𝐶. 𝐹 = 32(𝑥 − 𝑦)2(𝑥 + 2𝑦)   
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 Ex # 6.1 

Q2: Find H.C.F by division method.   

160    

(i) 𝒙𝟐 − 𝒙 − 𝟔 and 𝒙𝟐 − 𝟐𝒙 − 𝟑   

 Solution:   

 𝑥2 − 𝑥 − 6 and 𝑥2 − 2𝑥 − 3   

    

 

𝑥2 − 𝑥 − 6     𝑥2 − 2𝑥 − 3 1  

 ±𝑥2 ∓    𝑥 ∓ 6   

 −1    − 𝑥 + 3   

    𝑥 − 3     𝑥2 − 𝑥 − 6 𝑥 + 2 

  ±𝑥2 ∓ 3𝑥  

     2𝑥 − 6  

  ±2𝑥 ∓ 6  

  ×  
 

 𝐻. 𝐶. 𝐹 = 𝑥 − 3   

    

(ii) 𝒚𝟑 − 𝟑𝒚 + 𝟐 and 𝒚𝟑 − 𝟓𝒚𝟐 + 𝟕𝒚 − 𝟑   

 Solution:   

 𝑦3 − 3𝑦 + 2 and 𝑦3 − 5𝑦2 + 7𝑦 − 3   

    

 

𝑦3 − 3𝑦 + 2  𝑦3 − 5𝑦2 + 7𝑦 − 3 1  

 ±𝑦3               ∓ 3𝑦 ± 2   

 −5   −5𝑦2 + 10𝑦 − 5   

     𝑦2 − 2𝑦 + 1 𝑦3 − 3𝑦 + 2 𝑦 + 2 

  ±𝑦3 ± 1𝑦       ∓2𝑦2  

   2𝑦2 − 4𝑦 + 2   

   ±2𝑦2 ∓ 4𝑦 ± 2   

  ×  
 

 𝐻. 𝐶. 𝐹 =   𝑦2 − 2𝑦 + 1   
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Ex # 6.1 

(iii) 𝟐𝒙𝟓 − 𝟒𝒙𝟒 − 𝟔𝒙 and 𝒙𝟓 + 𝒙𝟒 − 𝟑𝒙𝟑 − 𝟑𝒙𝟐   

 Solution:   

 2𝑥5 − 4𝑥4 − 6𝑥 and 𝑥5 + 𝑥4 − 3𝑥3 − 3𝑥2   

 2𝑥5 − 4𝑥4 − 6𝑥 = 2𝑥(𝑥4 − 2𝑥3 − 3)   

 𝑥5 + 𝑥4 − 3𝑥3 − 3𝑥2 = 𝑥2(𝑥3 + 𝑥2 − 3𝑥 − 3)   

                                   = 𝑥. 𝑥(𝑥3 + 𝑥2 − 3𝑥 − 3)   

    

 

𝑥3 + 𝑥2 − 3𝑥 − 3 𝑥4 − 2𝑥3 − 3 𝑥    

  ±𝑥4 ± 𝑥3       ∓ 3𝑥2 ∓ 3𝑥    

 −3 −3𝑥3 + 3𝑥2 + 3𝑥 − 3     

  𝑥3 − 𝑥2 − 𝑥 + 1 𝑥3 + 𝑥2 − 3𝑥 − 3 1   

  ±𝑥3 ∓ 𝑥2 ∓ 𝑥 ± 1    

  2 2𝑥2 − 2𝑥 − 4    

  𝑥2 − 𝑥 − 2 
𝑥3 − 𝑥2 − 𝑥+ 1 

𝑥  

   ±𝑥3 ∓ 𝑥2 ∓ 2𝑥   

   𝑥 + 1 𝑥2 − 𝑥 − 2 𝑥 − 2 

    ±𝑥2 ± 𝑥  

    −2𝑥 − 2  

    ∓2𝑥 ∓ 2  

    ×  
 

 𝐻. 𝐶. 𝐹 = 𝑥(𝑥 + 1)   

    

(iv) 𝟐𝒙𝟑 + 𝟏𝟎𝒙𝟐 + 𝟓𝒙 + 𝟐𝟓 and 𝒙𝟑 + 𝟓𝒙𝟐 − 𝒙 − 𝟓   

 Solution:   

 2𝑥3 + 10𝑥2 + 5𝑥 + 25 and 𝑥3 + 5𝑥2 − 𝑥 − 5   

    

 

𝑥3 + 5𝑥2 − 𝑥 − 5 2𝑥3 + 10𝑥2 + 5𝑥 + 25 2  

 ±2𝑥3 ± 10𝑥2 ∓ 2𝑥 ∓ 10   

 7    7𝑥 + 35   

        𝑥 + 5 𝑥3 + 5𝑥2 − 𝑥 − 5 𝑥2 − 1 

  ±𝑥3 ∓ 5𝑥2  

    −𝑥 − 5  

    ∓𝑥 ∓ 5  

  ×  
 

 𝐻. 𝐶. 𝐹 = 𝑥 + 5   
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 Ex # 6.1 Ex # 6.1 

Q3: Find L.C.M by factorization. (iii) 𝒙𝟓 − 𝒙, 𝒙𝟓 − 𝒙𝟐 𝒂𝒏𝒅 𝒙𝟓 − 𝒙𝟑 

(i) 𝒙 + 𝒚, 𝒙𝟐 − 𝒚𝟐  Solution: 

 Solution:  𝑥5 − 𝑥, 𝑥5 − 𝑥2 𝑎𝑛𝑑 𝑥5 − 𝑥3 

 𝑥 + 𝑦, 𝑥2 − 𝑦2  𝑥5 − 𝑥 = 𝑥(𝑥4 − 1) 

 𝑥 + 𝑦 = 𝑥 + 𝑦   = 𝑥[(𝑥2)2 − (1)1] 

 And   = 𝑥(𝑥2 + 1)(𝑥2 − 1) 

 𝑥2 − 𝑦2 = (𝑥 + 𝑦)(𝑥 − 𝑦)   = 𝑥(𝑥2 + 1)(𝑥 + 1)(𝑥 − 1) 

 𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑥 + 𝑦  And 

 𝑁𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 𝑥 − 𝑦  𝑥5 − 𝑥2 = 𝑥2(𝑥3 − 1) 

 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓   = 𝑥. 𝑥[(𝑥)3 − (1)3] 

 𝐿. 𝐶. 𝑀 = (𝑥 + 𝑦)(𝑥 − 𝑦)   = 𝑥. 𝑥(𝑥 − 1)(𝑥2 + (𝑥)(1) + 12) 

 𝐿. 𝐶. 𝑀 = 𝑥2 − 𝑦2   = 𝑥. 𝑥(𝑥 − 1)(𝑥2 + 𝑥 + 1) 

   And 

(ii)  𝒙𝟑 − 𝒚𝟑, 𝒙 − 𝒚  𝑥5 − 𝑥3 = 𝑥3(𝑥2 − 1) 

 Solution:   = 𝑥. 𝑥. 𝑥[(𝑥)2 − (1)2] 
 𝑥3 − 𝑦3, 𝑥 − 𝑦   = 𝑥. 𝑥. 𝑥(𝑥 + 1)(𝑥 − 1) 

 𝑥3 − 𝑦3 = (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)  𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑥(𝑥 − 1) 

 And 𝑁𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 =  𝑥. 𝑥(𝑥2 + 1)(𝑥 + 1)(𝑥2 + 𝑥 + 1) 

 𝑥 − 𝑦 = 𝑥 − 𝑦  𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 

 𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 𝑥 − 𝑦 𝐿. 𝐶. 𝑀 = 𝑥(𝑥 − 1) × 𝑥. 𝑥(𝑥2 + 1)(𝑥 + 1)(𝑥2 + 𝑥 + 1) 

 𝑁𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 𝑥2 + 𝑥𝑦 + 𝑦2 𝐿. 𝐶. 𝑀 = 𝑥3(𝑥 − 1)(𝑥 + 1)(𝑥2 + 1)(𝑥2 + 𝑥 + 1) 

 𝑳. 𝑪. 𝑴 = 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 × 𝒏𝒐𝒏 − 𝒄𝒐𝒎𝒎𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓   

 𝐿. 𝐶. 𝑀 = (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)   

 𝐿. 𝐶. 𝑀 = 𝑥3 − 𝑦3   

    

(iv) 𝟐𝟑𝟑𝟐(𝒙 − 𝒚)𝟑(𝒙 + 𝟐𝒚)𝟐, 𝟐𝟑𝟑𝟐(𝒙 − 𝒚)𝟐(𝒙 + 𝟐𝒚)𝟑, 𝟑𝟐(𝒙 − 𝒚)𝟐(𝒙 + 𝟐𝒚) 

 Solution:   

 2332(𝑥 − 𝑦)3(𝑥 + 2𝑦)2, 2332(𝑥 − 𝑦)2(𝑥 + 2𝑦)3, 32(𝑥 − 𝑦)2(𝑥 + 2𝑦) 

 2332(𝑥 − 𝑦)3(𝑥 + 2𝑦)2 = 2.2.2.3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 2332(𝑥 − 𝑦)2(𝑥 + 2𝑦)3 = 2.2.2.3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 32(𝑥 − 𝑦)2(𝑥 + 2𝑦) = 3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦) 

 𝐶𝑜𝑚𝑚𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 = 3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦) 

 𝑁𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 2.2.2. (𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 𝐿. 𝐶. 𝑀 = 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 × 𝑛𝑜𝑛 − 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 

 𝐿. 𝐶. 𝑀 = 3.3(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 2𝑦) × 2.2.2. (𝑥 − 𝑦)(𝑥 + 2𝑦)(𝑥 + 2𝑦) 

 𝐿. 𝐶. 𝑀 = 2332(𝑥 − 𝑦)3(𝑥 + 2𝑦)3 
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Ex # 6.1 

Q4: Find H.C.F and L.C.M of the following 

expression. 

  

160   

(i) 𝒙𝟑 − 𝟐𝒙𝟐 − 𝟏𝟑𝒙 − 𝟏𝟎 and 𝒙𝟑 − 𝒙𝟐 − 𝟏𝟎𝒙 − 𝟖   

 Solution:   

 𝑥3 − 2𝑥2 − 13𝑥 − 10 and 𝑥3 − 𝑥2 − 10𝑥 − 8   

  𝐿𝑒𝑡 𝐴 = 𝑥3 − 2𝑥2 − 13𝑥 − 10   

 𝑎𝑛𝑑 𝐵 = 𝑥3 − 𝑥2 − 10𝑥 − 8   

 As we have:   

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 
  

   

 First we find H.C.F   

    

 

𝑥3 − 𝑥2 − 10𝑥 − 8 𝑥3 − 2𝑥2 − 13𝑥 − 10 1  

 ±𝑥3 ∓   𝑥2 ∓ 10𝑥 ∓ 8   

 −1    −𝑥2 − 3𝑥 − 2   

  𝑥2 + 3𝑥 + 2 𝑥3 − 𝑥2 − 10𝑥 − 8 𝑥 − 4 

  ±𝑥3 ± 3𝑥2 ± 2𝑥  

  −4𝑥2 − 12𝑥 − 8  

  ∓4𝑥2 ∓ 12𝑥 ∓ 8  

  ×  
 

 𝐻. 𝐶. 𝐹 = 𝑥2 + 3𝑥 + 2   

 Now put the values in equ (i)   

 𝐿. 𝐶. 𝑀 = (𝑥3 − 2𝑥2 − 13𝑥 − 10)(𝑥3 − 𝑥2 − 10𝑥 − 8)𝑥2 + 3𝑥 + 2  
 

 Now by Simple Division   

    

 

 𝑥 − 5 𝑥2 + 3𝑥 + 2 𝑥3 − 2𝑥2 − 13𝑥 − 10 

 ±𝑥3 ± 3𝑥2 ± 2𝑥 

  −5𝑥2 − 15𝑥 − 10 

 ∓5𝑥2 ∓ 15𝑥 ∓ 10 

 × 
 

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥 − 5)(𝑥3 − 𝑥2 − 10𝑥 − 8)  
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Ex # 6.1 

(ii) 𝟐𝒙𝟒 − 𝟐𝒙𝟑 + 𝒙𝟐 + 𝟑𝒙 − 𝟔 and 𝟒𝒙𝟒 − 𝟐𝒙𝟑 + 𝟑𝒙 − 𝟗 

 Solution:   

 2𝑥4 − 2𝑥3 + 𝑥2 + 3𝑥 − 6 and 4𝑥4 − 2𝑥3 + 3𝑥 − 9  

  𝐿𝑒𝑡 𝐴 = 2𝑥4 − 2𝑥3 + 𝑥2 + 3𝑥 − 6   

 𝑎𝑛𝑑 𝐵 = 4𝑥4 − 2𝑥3 + 3𝑥 − 9   

 As we have:   

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 
  

   

 First we find H.C.F   

    

 

2𝑥4 − 2𝑥3 + 𝑥2 + 3𝑥 − 6 4𝑥4 − 2𝑥3 + 3𝑥 − 9 2   

   ±4𝑥4 ∓ 4𝑥3 ± 6𝑥 ∓ 12 ± 2𝑥2   

  2𝑥3 − 2𝑥2 − 3𝑥 + 3 2𝑥4 − 2𝑥3 + 𝑥2 + 3𝑥 − 6 𝑥  

  ±2𝑥4 ∓ 2𝑥3 ∓ 3𝑥2 ± 3𝑥   

  2 4𝑥2 − 6   

  2𝑥2 − 3 2𝑥3 − 2𝑥2 − 3𝑥 + 3 𝑥 − 1 

   ±2𝑥3              ∓ 3𝑥  

   −2𝑥2 + 3  

   ∓2𝑥2 ± 3  

   ×  
 

 𝐻. 𝐶. 𝐹 = 2𝑥2 − 3   

 Now put the values in equ (i)   

 𝐿. 𝐶. 𝑀 = (2𝑥4 − 2𝑥3 + 𝑥2 + 3𝑥 − 6)(4𝑥4 − 2𝑥3 + 3𝑥 − 9)2𝑥2 − 3  
 

 Now by Simple Division   

    

 

 𝑥2 − 𝑥 + 2 2𝑥2 − 3 2𝑥4 − 2𝑥3 +  𝑥2 + 3𝑥 − 6  

 ±2𝑥4             ∓ 3𝑥2 

  −2𝑥3 + 4𝑥2 + 3𝑥 − 6 

 ∓2𝑥3              ± 3𝑥 

 4𝑥2 − 6 

 ±4𝑥2 ∓ 6 

 ×  
 

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥2 − 𝑥 + 2)(4𝑥4 − 2𝑥3 + 3𝑥 − 9) 
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Ex # 6.1 

(iii) 𝒂𝟒 − 𝒂𝟑 − 𝒂 + 𝟏 and 𝒂𝟒 + 𝒂𝟐 + 𝟏   

 Solution:   

 𝑎4 − 𝑎3 − 𝑎 + 1 and 𝑎4 + 𝑎2 + 1   

  𝐿𝑒𝑡 𝐴 = 𝑎4 − 𝑎3 − 𝑎 + 1   

 𝑎𝑛𝑑 𝐵 = 𝑎4 + 𝑎2 + 1   

 As we have:   

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 
  

   

 First we find H.C.F   

    

 

𝑎4 + 𝑎2 + 1 𝑎4 − 𝑎3 − 𝑎 + 1 1   

   ±𝑎4                    ± 1 ±  𝑎2   

 −𝑎 −𝑎3 − 𝑎2 − 𝑎    

  𝑎2 + 𝑎 + 1 𝑎4 + 𝑎2 + 1 𝑎2 − 𝑎 + 1  

   ±𝑎4 ± 𝑎2            ± 𝑎3   

  −𝑎3 + 1  

  ∓𝑎3         ∓ 𝑎2 ∓ 𝑎  

           𝑎2 + 𝑎 + 1  

         ±𝑎2 ± 𝑎 ± 1  

          ×   
 

 𝐻. 𝐶. 𝐹 = 𝑎2 + 𝑎 + 1   

 Now put the values in equ (i)   

 𝐿. 𝐶. 𝑀 = (𝑎4 − 𝑎3 − 𝑎 + 1)(𝑎4 + 𝑎2 + 1)𝑎2 + 𝑎 + 1  

 Now by Simple Division   

    

 

 𝑎2 − 2𝑎 + 1 𝑎2 + 𝑎 + 1 𝑎4 − 𝑎3 − 𝑎 + 1  

 ±𝑎4±𝑎3            ±𝑎2 

  −2𝑎3 − 𝑎2 −  𝑎 + 1 

 ∓2𝑎3 ∓ 2𝑎2 ∓ 2𝑎 

 𝑎2 + 𝑎 + 1 

        ±𝑎2 ± 𝑎 ± 1 

 ×  
 

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑎2 − 2𝑎 + 1)(𝑎4 + 𝑎2 + 1)   
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Ex # 6.1 

(iv) 𝟏 − 𝒙𝟐 − 𝒙𝟒 + 𝒙𝟓 and 𝟏 + 𝟐𝒙 + 𝒙𝟐 − 𝒙𝟒 − 𝒙𝟓   

 Solution:   

 1 − 𝑥2 − 𝑥4 + 𝑥5 and 1 + 2𝑥 + 𝑥2 − 𝑥4 − 𝑥5   

 𝑥5 − 𝑥4 − 𝑥2 + 1 and −𝑥5 − 𝑥4 + 𝑥2 + 2𝑥 + 1   

  𝐿𝑒𝑡 𝐴 = 𝑥5 − 𝑥4 − 𝑥2 + 1    

 𝑎𝑛𝑑 𝐵 = −𝑥5 − 𝑥4 + 𝑥2 + 2𝑥 + 1   

 As we have:   

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖)   

    

 First we find H.C.F   

    

 

𝑥5 − 𝑥4 − 𝑥2 + 1 −𝑥5 − 𝑥4 + 𝑥2 + 2𝑥 + 1 −1  

     ∓𝑥5 ± 𝑥4 ± 𝑥2           ∓ 1   

 −2 −2𝑥4 + 2𝑥 + 2   

      𝑥4 − 𝑥 − 1 𝑥5 − 𝑥4 − 𝑥2 + 1 𝑥 − 1 

  ±𝑥5           ∓ 𝑥2        ∓ 𝑥  

  −𝑥4 + 𝑥 + 1  

  ∓𝑥4 ± 𝑥 ± 1  

  ×  
 

 𝐻. 𝐶. 𝐹 =     𝑥4 − 𝑥 − 1   

 Now put the values in equ (i)   

 𝐿. 𝐶. 𝑀 = (𝑥5 − 𝑥4 − 𝑥2 + 1)(−𝑥5 − 𝑥4 + 𝑥2 + 2𝑥 + 1)    𝑥4 − 𝑥 − 1  

 Now by Simple Division   

    

 

 𝑥 − 1     𝑥4 − 𝑥 − 1 𝑥5 − 𝑥4 − 𝑥2 + 1  

 ±𝑥5           ∓ 𝑥2          ∓ 𝑥 

     −𝑥4 + 𝑥 + 1 

    ∓𝑥4 ± 𝑥 ± 1 

 ×  
 

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥 + 2)(−𝑥5 − 𝑥4 + 𝑥2 + 2𝑥 + 1)   

 𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥 + 2)(1 + 2𝑥 + 𝑥2 − 𝑥4 − 𝑥5)   
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Q5: H.C.F and L.C.M of two polynomials are 𝒙 − 𝟐 

and 𝒙𝟑 + 𝟑𝒙𝟐 − 𝟔𝒙 − 𝟖 respectively. If one 

polynomial is 𝒙𝟐 + 𝟐𝒙 − 𝟖, find the second 

polynomial. 

 
 𝑥3 + 7𝑥2 + 8𝑥 + 14 𝑥 − 2 𝑥4 + 5𝑥3 − 6𝑥2 − 2𝑥 − 28 

 ±𝑥4 ∓ 2𝑥3 

       7𝑥3 − 6𝑥2 − 2𝑥 − 28 

   ±7𝑥3 ∓ 14𝑥2 

 8𝑥2 − 2𝑥 − 28 

         ±8𝑥2 ∓ 16𝑥 

    14𝑥 − 28  

 ±14 ∓ 28    

 ×  𝐿. 𝐶. 𝑀 = 𝑥3 + 7𝑥2 + 8𝑥 + 14 

160  

  

 Solution:  

 𝐻. 𝐶. 𝐹 = 𝑥 − 2  

 𝐿. 𝐶. 𝑀 = 𝑥3 + 3𝑥2 − 6𝑥 − 8   

 𝐹𝑖𝑟𝑠𝑡 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐴 = 𝑥2 + 2𝑥 − 8  

 𝑆𝑒𝑐𝑜𝑛𝑑 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐵 =?  

 As we have:  

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 
 

  

 𝐿. 𝐶. 𝑀 × 𝐻. 𝐶. 𝐹 = 𝐴 × 𝐵  

 𝐿. 𝐶. 𝑀 × 𝐻. 𝐶. 𝐹𝐴 = 𝐵 
 

 Q7: H.C.F and L.C.M of two polynomials are 𝒙 + 𝟓 

and 𝟐𝒙𝟑 + 𝟏𝟏𝒙𝟐 + 𝟐𝒙 − 𝟏𝟓 respectively. Find 

the polynomials of degree 2. 

Solution: 𝐻. 𝐶. 𝐹 = 𝑥 + 5 𝐿. 𝐶. 𝑀 = 2𝑥3 + 11𝑥2 + 2𝑥 − 15  𝐹𝑖𝑟𝑠𝑡 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐴 =? 𝑆𝑒𝑐𝑜𝑛𝑑 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙 = 𝐵 =? 𝐴𝑠 𝐻. 𝐶. 𝐹 = 𝑥 + 5  𝑡ℎ𝑒𝑛 𝑖𝑡 𝑖𝑠 𝑎𝑙𝑠𝑜 𝑡ℎ𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝐿. 𝐶. 𝑀 

Now 

 2𝑥2 + 𝑥 − 3 𝑥 + 5 2𝑥3 + 11𝑥2 + 2𝑥 − 15 

 ±2𝑥3 ± 10𝑥2 

            𝑥2 + 2𝑥 − 15 

        ±𝑥2 ± 5𝑥 

 −3𝑥 − 15 

                  ∓3𝑥 ∓ 15 

 ×  𝐿. 𝐶. 𝑀 = 2𝑥3 + 11𝑥2 + 2𝑥 − 15 𝐿. 𝐶. 𝑀 = (𝑥 + 5)(2𝑥2 + 𝑥 − 3) 𝐿. 𝐶. 𝑀 = (𝑥 + 5)(2𝑥2 + 3𝑥 − 2𝑥 − 3) 𝐿. 𝐶. 𝑀 = (𝑥 + 5)[𝑥(2𝑥 + 3) − 1(2𝑥 + 3)] 𝐿. 𝐶. 𝑀 = (𝑥 + 5)(2𝑥 + 3)(𝑥 − 1) 𝐴𝑠 𝑥 + 5 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟. 𝑆𝑜 𝐴 = (𝑥 + 5)(2𝑥 + 3) 𝐴 = 2𝑥2 + 3𝑥 + 10𝑥 + 15 𝐴 = 2𝑥2 + 13𝑥 + 15 

And 𝐵 = (𝑥 + 5)(𝑥 − 1) 𝐵 = 𝑥2 − 1𝑥 + 5𝑥 − 5 𝐵 = 𝑥2 + 4𝑥 − 5 

 𝐵 = 𝐿. 𝐶. 𝑀 × 𝐻. 𝐶. 𝐹𝐴  
160 

  

 Put the values  

 𝐵 = (𝑥3 + 3𝑥2 − 6𝑥 − 8)(𝑥 − 2)𝑥2 + 2𝑥 − 8  
 

  

 Now by simple Division  

  𝑥 + 1 𝑥2 + 2𝑥 − 8, 𝑥3 + 3𝑥2 − 6𝑥 − 8 

 ±𝑥3 ± 2𝑥2 ∓ 8𝑥 

          𝑥2 + 2𝑥 − 8 

      ±𝑥2 ± 2𝑥 ∓ 8 

 ×  
 

 

  

  

  

  

  

  

 𝑆𝑜 𝐵 = (𝑥 + 1)(𝑥 − 2)  

 𝐵 = 𝑥2 − 2𝑥 + 1𝑥 − 2  

 𝐵 = 𝑥2 − 𝑥 − 2  

   

Q6: If product of two polynomials is 𝒙𝟒 + 𝟓𝒙𝟑 − 𝟔𝒙𝟐 − 𝟐𝒙 − 𝟐𝟖 

and their H.C.F is 𝒙 − 𝟐. Find their L.C.M. 160 

 Solution:  

 Let Product of two polynomials = 𝐴 × 𝐵  

 𝑇ℎ𝑒𝑛 𝐴 × 𝐵 = 𝑥4 + 5𝑥3 − 6𝑥2 − 2𝑥 − 28  

 𝐻. 𝐶. 𝐹 = 𝑥 − 2  

 𝐿. 𝐶. 𝑀 =?   

 As we have:  

 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 
 

  

 Put the values  

 𝐿. 𝐶. 𝑀 = 𝑥4 + 5𝑥3 − 6𝑥2 − 2𝑥 − 28𝑥 − 2  
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 Ex # 6.1  Ex # 6.2 

Q8: If product of two polynomials is 

 𝒙𝟒 + 𝟔𝒙𝟑 − 𝟑𝒙𝟐 − 𝟓𝟔𝒙 − 𝟒𝟖 and their L.C.M is 𝒙𝟑 + 𝟐𝒙𝟐 − 𝟏𝟏𝒙 − 𝟏𝟐. Find their H.C.F. 

Solution: Let Product of two polynomials = 𝐴 × 𝐵 𝑇ℎ𝑒𝑛 𝐴 × 𝐵 = 𝑥4 + 6𝑥3 − 3𝑥2 − 56𝑥 − 48 𝐿. 𝐶. 𝑀 = 𝑥3 + 2𝑥2 − 11𝑥 − 12  𝐻. 𝐶. 𝐹 = ?  

As we have: 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 𝐻. 𝐶. 𝐹 = 𝐴 × 𝐵𝐿. 𝐶. 𝑀 

Put the values 𝐻. 𝐶. 𝐹 = 𝑥4 + 6𝑥3 − 3𝑥2 − 56𝑥 − 48𝑥3 + 2𝑥2 − 11𝑥 − 12  

Now by Simple Division 
 𝑥 + 4 𝑥3 + 2𝑥2 − 11𝑥 − 12 𝑥4 + 6𝑥3 −  3𝑥2 −  56𝑥 − 48 

 ±𝑥4 ± 2𝑥3 ∓ 11𝑥2 ∓ 12𝑥 

          4𝑥3+ 8𝑥2 − 44𝑥 − 48 

   ± 4𝑥3± 8𝑥2 ∓ 44𝑥 ∓ 48   
 ×  

 

 Algebraic fractions 

160  An algebraic fraction is the quotient of two 

algebraic expressions.   

  Example: 

  𝑥 − 𝑦𝑦2 − 4𝑥2 
  

  Example # 12 𝐒𝐢𝐦𝐩𝐥𝐢𝐟𝐲 𝒙 + 𝒚𝟑𝒙 + 𝟐𝒚 + 𝒙 − 𝒚𝟑𝒙 + 𝟐𝒚 

Solution: 𝑥 + 𝑦3𝑥 + 2𝑦 + 𝑥 − 𝑦3𝑥 + 2𝑦 = 𝑥 + 𝑦 + 𝑥 − 𝑦3𝑥 + 2𝑦  = 𝑥 + 𝑥 + 𝑦 − 𝑦3𝑥 + 2𝑦  = 2𝑥3𝑥 + 2𝑦 

  

  

  

  

  

  

  

  

  

  

 

 

  

 
Example # 13 𝐒𝐢𝐦𝐩𝐥𝐢𝐟𝐲 𝒙 − 𝒚𝒙 + 𝒚 − 𝒙𝟐 − 𝟐𝒚𝟐𝒙𝟐 − 𝒚𝟐  

Solution: 𝑥 − 𝑦𝑥 + 𝑦 − 𝑥2 − 2𝑦2𝑥2 − 𝑦2  = 𝑥 − 𝑦𝑥 + 𝑦 − 𝑥2 − 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦) = (𝑥 − 𝑦)(𝑥 − 𝑦) − (𝑥2 − 2𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦)  = (𝑥 − 𝑦)2 − 𝑥2 + 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦)  = 𝑥2 + 𝑦2 − 2𝑥𝑦 − 𝑥2 + 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦)  = 𝑥2 − 𝑥2 + 2𝑦2 + 𝑦2 − 2𝑥𝑦(𝑥 + 𝑦)(𝑥 − 𝑦)  = 3𝑦2 − 2𝑥𝑦𝑥2 − 𝑦2  

 

 

 𝑆𝑜 𝐻. 𝐶. 𝐹 = 𝑥 + 4  

Q9: Waqar wishes to distribute 128 bananas and also 

176 apples equally among certain number of 

children. Find the highest number of children who 

can get the fruit in this way. 

Solution: 

Bananas = 128 

Apples = 176 

Highest number of children = ? 

Now 

 

160  

  

  

  

  

 
 

 

 

2 128 

2 64 

2 32 

2 16 

2 8 

2 4 

2 2 

 1 
 

2 176 

2 88 

2 44 

2 22 

11 11 

 1 

 

 

 

 

 

 

 

 

 128 = 2 × 2 × 2 × 2 × 2 × 2 × 2 176 = 2 × 2 × 2 × 2 × 11  𝐻. 𝐶. 𝐹 = 2 × 2 × 2 × 2 = 16 

So highest number of children = 16 

  

   

   

   

   

    

    

P
e
rf
e
ct
2
4
u
.c
o
m

https://www.perfect24u.com/


Chapter # 6 

18 

Ex # 6.2 Ex # 6.2 

Example # 14 𝐒𝐢𝐦𝐩𝐥𝐢𝐟𝐲 𝒙𝟐 − 𝒙𝒚 + 𝒚𝟐𝒙𝟑 + 𝒚𝟑 + 𝒙𝟐 + 𝒙𝒚 + 𝒚𝟐𝒙𝟑 − 𝒚𝟑 − 𝟏𝒙𝟐 − 𝒚𝟐 

Solution: 𝑥2 − 𝑥𝑦 + 𝑦2𝑥3 + 𝑦3 + 𝑥2 + 𝑥𝑦 + 𝑦2𝑥3 − 𝑦3 − 1𝑥2 − 𝑦2 

= 𝑥2 − 𝑥𝑦 + 𝑦2(𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2) + 𝑥2 + 𝑥𝑦 + 𝑦2(𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2) − 1(𝑥 + 𝑦)(𝑥 − 𝑦) = 1𝑥 + 𝑦 + 1𝑥 − 𝑦 − 1(𝑥 + 𝑦)(𝑥 − 𝑦) = 1(𝑥 − 𝑦) + 1(𝑥 + 𝑦) − 1(𝑥 + 𝑦)(𝑥 − 𝑦)  = 𝑥 − 𝑦 + 𝑥 + 𝑦 − 1(𝑥 + 𝑦)(𝑥 − 𝑦)  = 𝑥 + 𝑥 − 𝑦 + 𝑦 − 1𝑥2 − 𝑦2  = 2𝑥 − 1𝑥2 − 𝑦2 

 

Example # 15 𝐒𝐢𝐦𝐩𝐥𝐢𝐟𝐲 𝒚𝒚𝟐 − 𝒚 − 𝟐 − 𝟏𝒚𝟐 + 𝟓𝒚 − 𝟏𝟒 − 𝟐𝒚𝟐 + 𝟖𝒚 + 𝟕 

Solution: 𝑦𝑦2 − 𝑦 − 2 − 1𝑦2 + 5𝑦 − 14 − 2𝑦2 + 8𝑦 + 7 

= 𝑦𝑦2 − 2𝑦 + 𝑦 − 2 − 1𝑦2 − 2𝑦 + 7𝑦 − 14 − 2𝑦2 + 1𝑦 + 7𝑦 + 7 = 𝑦𝑦(𝑦 − 2) + 1(𝑦 − 2) − 1𝑦(𝑦 − 2) + 7(𝑦 − 2) − 2𝑦(𝑦 + 1) + 7(𝑦 + 1) = 𝑦(𝑦 − 2)(𝑦 + 1) − 1(𝑦 − 2)(𝑦 + 7) − 2(𝑦 + 1)(𝑦 + 7) 

= 𝑦(𝑦 + 7) − 1(𝑦 + 1) − 2(𝑦 − 2)(𝑦 − 2)(𝑦 + 1)(𝑦 + 7)  

= 𝑦2 + 7𝑦 − 1𝑦 − 1 − 2𝑦 + 4(𝑦 − 2)(𝑦 + 1)(𝑦 + 7)  

= 𝑦2 + 6𝑦 − 2𝑦 − 1 + 4(𝑦 − 2)(𝑦 + 1)(𝑦 + 7) 

= 𝑦2 + 4𝑦 + 3(𝑦 − 2)(𝑦 + 1)(𝑦 + 7) 

= 𝑦2 + 1𝑦 + 3𝑦 + 3(𝑦 − 2)(𝑦 + 1)(𝑦 + 7) 

= 𝑦(𝑦 + 1) + 3(𝑦 + 1)(𝑦 − 2)(𝑦 + 1)(𝑦 + 7) 

= (𝑦 + 1)(𝑦 + 3)(𝑦 − 2)(𝑦 + 1)(𝑦 + 7) 

= 𝑦 + 3(𝑦 − 2)(𝑦 + 7) 

Example # 16 𝑺𝒊𝒎𝒑𝒍𝒊𝒇𝒚 𝒙 + 𝟒𝒙 − 𝟑 × 𝒙𝟐 − 𝟗𝒙𝟐 − 𝒙 − 𝟐 

Solution: 𝑥 + 4𝑥 − 3 × 𝑥2 − 9𝑥2 − 𝑥 − 2 = 𝑥 + 4𝑥 − 3 × 𝑥2 − 32𝑥2 − 2𝑥 + 1𝑥 − 2 = 𝑥 + 4𝑥 − 3 × (𝑥 + 3)(𝑥 − 3)𝑥(𝑥 − 2) + 1(𝑥 − 2) = 𝑥 + 4𝑥 − 3 × (𝑥 + 3)(𝑥 − 3)(𝑥 − 2)(𝑥 + 1) = 𝑥 + 41 × (𝑥 + 3)(𝑥 − 2)(𝑥 + 1) = (𝑥 + 4)(𝑥 + 3)(𝑥 − 2)(𝑥 + 1) 

 

Example # 17 𝐌𝐮𝐥𝐭𝐢𝐩𝐥𝐲 𝒙𝟐 − 𝟐𝒙𝟐𝒙𝟐 + 𝟓𝒙 + 𝟑  𝐛𝐲 𝟐𝒙𝟐 − 𝟑𝒙 − 𝟗𝒙𝟐 − 𝟗  

Solution: 𝑥2 − 2𝑥2𝑥2 + 5𝑥 + 3 ×  2𝑥2 − 3𝑥 − 9𝑥2 − 9  = 𝑥(𝑥 − 2)2𝑥2 + 2𝑥 + 3𝑥 + 3 ×  2𝑥2 + 3𝑥 − 6𝑥 − 9𝑥2 − 92  = 𝑥(𝑥 − 2)2𝑥(𝑥 + 1) + 3(𝑥 + 1)  × 𝑥(2𝑥 + 3) − 3(2𝑥 + 3)(𝑥 + 3)(𝑥 − 3)  = 𝑥(𝑥 − 2)(𝑥 + 1)(2𝑥 + 3) × (2𝑥 + 3)(𝑥 − 3)(𝑥 + 3)(𝑥 − 3)  = 𝑥(𝑥 − 2)(𝑥 + 1)  × 1(𝑥 + 3) = 𝑥(𝑥 − 2)(𝑥 + 1)(𝑥 + 3) 

 

Example # 18 (𝒙𝟑 − 𝒚𝟑𝒚𝟑 × 𝒚𝒙 − 𝒚) ÷ 𝒙𝟐 + 𝒙𝒚 + 𝒚𝟐𝒚𝟐  

Solution: (𝑥3 − 𝑦3𝑦3 × 𝑦𝑥 − 𝑦) ÷ 𝑥2 + 𝑥𝑦 + 𝑦2𝑦2  

= 𝑥3 − 𝑦3𝑦3 × 𝑦𝑥 − 𝑦 × 𝑦2𝑥2 + 𝑥𝑦 + 𝑦2 

= (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)𝑦. 𝑦. 𝑦 × 𝑦𝑥 − 𝑦 × 𝑦. 𝑦𝑥2 + 𝑥𝑦 + 𝑦2 = 1 
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 Ex # 6.2 Ex # 6.2 

 Q1: Simplify: (𝒊)  𝒙𝒙 + 𝒚 + 𝟐𝒚𝒙 + 𝒚 

Solution: 𝑥𝑥 + 𝑦 + 2𝑦𝑥 + 𝑦 = 𝑥 + 2𝑦𝑥 + 𝑦  

= 𝑥 − 𝑦𝑥 + 𝑦 − 𝑥2 − 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦) 

= (𝑥 − 𝑦)(𝑥 − 𝑦) − (𝑥2 − 2𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦)  

= (𝑥 − 𝑦)2 − 𝑥2 + 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦)  

= 𝑥2 + 𝑦2 − 2𝑥𝑦 − 𝑥2 + 2𝑦2(𝑥 + 𝑦)(𝑥 − 𝑦)  

= 𝑥2 − 𝑥2 + 2𝑦2 + 𝑦2 − 2𝑥𝑦(𝑥 + 𝑦)(𝑥 − 𝑦)  

= 3𝑦2 − 2𝑥𝑦𝑥2 − 𝑦2  

 

 

 

 

 

 

 

  

 (𝒊𝒊)  𝒙 + 𝒚𝟑𝒙 + 𝟐𝒚 + 𝒙 − 𝒚𝟑𝒙 + 𝟐𝒚 

Solution: 𝑥 + 𝑦3𝑥 + 2𝑦 + 𝑥 − 𝑦3𝑥 + 2𝑦 = 𝑥 + 𝑦 + 𝑥 − 𝑦3𝑥 + 2𝑦  = 𝑥 + 𝑥 + 𝑦 − 𝑦3𝑥 + 2𝑦  = 2𝑥3𝑥 + 2𝑦 

 

 

 

 

 

 (𝒗)  𝒙𝟐𝒙𝟐 + 𝟑𝒙𝒚 + 𝒚𝟐 − 𝒙 − 𝒚𝒚𝟐 − 𝟒𝒙𝟐 + 𝒚𝟐𝒙𝟐 + 𝒙𝒚 − 𝒚𝟐 

Solution: 𝑥2𝑥2 + 3𝑥𝑦 + 𝑦2 − 𝑥 − 𝑦𝑦2 − 4𝑥2 + 𝑦2𝑥2 + 𝑥𝑦 − 𝑦2 

= 𝑥2𝑥2 + 2𝑥𝑦 + 1𝑥𝑦 + 𝑦2 − 𝑥 − 𝑦−4𝑥2 + 𝑦2 + 𝑦2𝑥2 + 2𝑥𝑦 − 1𝑥𝑦 − 𝑦2 

= 𝑥2𝑥(𝑥 + 𝑦) + 𝑦(𝑥 + 𝑦) − 𝑥 − 𝑦−(4𝑥2 − 𝑦2) + 𝑦2𝑥(𝑥 + 𝑦) − 𝑦(𝑥 + 𝑦) = 𝑥(𝑥 + 𝑦)(2𝑥 + 𝑦) + 𝑥 − 𝑦(2𝑥)2 − 𝑦2 + 𝑦(𝑥 + 𝑦)(2𝑥 − 𝑦) 

= 𝑥(𝑥 + 𝑦)(2𝑥 + 𝑦) + 𝑥 − 𝑦(2𝑥 + 𝑦)(2𝑥 − 𝑦) + 𝑦(𝑥 + 𝑦)(2𝑥 − 𝑦) 

= 𝑥(2𝑥 − 𝑦) + (𝑥 − 𝑦)(𝑥 + 𝑦) + 𝑦(2𝑥 + 𝑦)(𝑥 + 𝑦)(2𝑥 + 𝑦)(2𝑥 − 𝑦)  

= 2𝑥2 − 𝑥𝑦 + 𝑥2 − 𝑦2 + 2𝑥𝑦 + 𝑦2(𝑥 + 𝑦)(2𝑥 + 𝑦)(2𝑥 − 𝑦)  

= 2𝑥2 + 𝑥2 − 𝑥𝑦 + 2𝑥𝑦 − 𝑦2 + 𝑦2(𝑥 + 𝑦)((2𝑥)2 − 𝑦2)  

= 3𝑥2 + 𝑥𝑦(𝑥 + 𝑦)(4𝑥2 − 𝑦2) 

 

 

 

 

 (𝒊𝒊𝒊)  𝟑𝒚 − 𝟐 − 𝟐𝒚 + 𝟐 − 𝒚𝒚𝟐 − 𝟒 

Solution: 3𝑦 − 2 − 2𝑦 + 2 − 𝑦𝑦2 − 4 = 3𝑦 − 2 − 2𝑦 + 2 − 𝑦𝑦2 − (2)2 = 3𝑦 − 2 − 2𝑦 + 2 − 𝑦(𝑦 + 2)(𝑦 − 2) = 3(𝑦 + 2) − 2(𝑦 − 2) − 𝑦(𝑦 + 2)(𝑦 − 2)  = 3𝑦 + 6 − 2𝑦 + 4 − 𝑦(𝑦 + 2)(𝑦 − 2)  = 3𝑦 − 2𝑦 − 𝑦 + 6 + 4(𝑦 + 2)(𝑦 − 2)  = 3𝑦 − 3𝑦 + 10𝑦2 − (2)2  = 10𝑦2 − 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (𝒗𝒊)  𝒂𝟑𝒙 − 𝒚 + 𝒂𝟑𝒙 + 𝒚 − 𝟔𝒂𝒙𝟗𝒙𝟐 − 𝒚𝟐 

Solution: 𝑎3𝑥 − 𝑦 + 𝑎3𝑥 + 𝑦 − 6𝑎𝑥9𝑥2 − 𝑦2 = 𝑎3𝑥 − 𝑦 + 𝑎3𝑥 + 𝑦 − 6𝑎𝑥(3𝑥)2 − 𝑦2 

 (𝒊𝒗)  𝒙 − 𝒚𝒙 + 𝒚 − 𝒙𝟐 − 𝟐𝒚𝟐𝒙𝟐 − 𝒚𝟐  

Solution: 𝑥 − 𝑦𝑥 + 𝑦 − 𝑥2 − 2𝑦2𝑥2 − 𝑦2  
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Ex # 6.2 Ex # 6.2 = 𝑎3𝑥 − 𝑦 + 𝑎3𝑥 + 𝑦 − 6𝑎𝑥(3𝑥 + 𝑦)(3𝑥 − 𝑦) 

= 𝑎(3𝑥 + 𝑦) + 𝑎(3𝑥 − 𝑦) − 6𝑎𝑥(3𝑥 + 𝑦)(3𝑥 − 𝑦)  

= 3𝑎𝑥 + 𝑎𝑦 + 3𝑎𝑥 − 𝑎𝑦 − 6𝑎𝑥(3𝑥 + 𝑦)(3𝑥 − 𝑦)  

= 3𝑎𝑥 + 3𝑎𝑥 − 6𝑎𝑥 + 𝑎𝑦 − 𝑎𝑦(3𝑥 + 𝑦)(3𝑥 − 𝑦)  

= 6𝑎𝑥 − 6𝑎𝑥(3𝑥 + 𝑦)(3𝑥 − 𝑦) 

= 0(3𝑥 + 𝑦)(3𝑥 − 𝑦) = 0 

= 4𝑥7𝑦 + 4𝑥3𝑦5 + 4𝑥7𝑦 − 4𝑥3𝑦5(𝑥4)2 − (𝑦4)2  

= 4𝑥7𝑦 + 4𝑥7𝑦 + 4𝑥3𝑦5 − 4𝑥3𝑦5𝑥8 − 𝑦8  

= 8𝑥7𝑦𝑥8 − 𝑦8 

(𝒗𝒊𝒊𝒊)  𝟏𝒂𝟐 + 𝟕𝒂 + 𝟏𝟎 + 𝟏𝒂𝟐 + 𝟏𝟎𝒂 + 𝟏𝟔 

Solution: 1𝑎2 + 7𝑎 + 10 + 1𝑎2 + 10𝑎 + 16 

= 1𝑎2 + 2𝑎 + 5𝑎 + 10 + 1𝑎2 + 2𝑎 + 8𝑎 + 16 

= 1𝑎(𝑎 + 2) + 5(𝑎 + 2) + 1𝑎(𝑎 + 2) + 8(𝑎 + 2) 

= 1(𝑎 + 2)(𝑎 + 5) + 1(𝑎 + 2)(𝑎 + 8) 

= 1(𝑎 + 8) + 1(𝑎 + 5)(𝑎 + 2)(𝑎 + 5)(𝑎 + 8) 

= 𝑎 + 8 + 𝑎 + 5(𝑎 + 2)(𝑎 + 5)(𝑎 + 8) 

= 𝑎 + 𝑎 + 8 + 5(𝑎 + 2)(𝑎 + 5)(𝑎 + 8) 

= 2𝑎 + 13(𝑎 + 2)(𝑎 + 5)(𝑎 + 8) 

 (𝒗𝒊𝒊)  𝒚𝒙 − 𝒚 + 𝒚𝒙 + 𝒚 + 𝟐𝒙𝒚𝒙𝟐 + 𝒚𝟐 + 𝟒𝒙𝟑𝒚𝒙𝟒 + 𝒚𝟒 

Solution: 𝑦𝑥 − 𝑦 + 𝑦𝑥 + 𝑦 + 2𝑥𝑦𝑥2 + 𝑦2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 𝑦(𝑥 + 𝑦) + 𝑦(𝑥 − 𝑦)(𝑥 − 𝑦)(𝑥 + 𝑦) + 2𝑥𝑦𝑥2 + 𝑦2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 𝑥𝑦 + 𝑦2 + 𝑥𝑦 − 𝑦2(𝑥 − 𝑦)(𝑥 + 𝑦) + 2𝑥𝑦𝑥2 + 𝑦2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 𝑥𝑦 + 𝑥𝑦 + 𝑦2 − 𝑦2𝑥2 − 𝑦2 + 2𝑥𝑦𝑥2 + 𝑦2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 2𝑥𝑦𝑥2 − 𝑦2 + 2𝑥𝑦𝑥2 + 𝑦2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 2𝑥𝑦(𝑥2 + 𝑦2) + 2𝑥𝑦(𝑥2 − 𝑦2)(𝑥2 − 𝑦2)(𝑥2 + 𝑦2) + 4𝑥3𝑦𝑥4 + 𝑦4 

= 2𝑥3𝑦 + 2𝑥𝑦3 + 2𝑥3𝑦 − 2𝑥𝑦3(𝑥2)2 − (𝑦2)2 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 2𝑥3𝑦 + 2𝑥3𝑦 + 2𝑥𝑦3 − 2𝑥𝑦3𝑥4 − 𝑦4 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 4𝑥3𝑦𝑥4 − 𝑦4 + 4𝑥3𝑦𝑥4 + 𝑦4 

= 4𝑥3𝑦(𝑥4 + 𝑦4) + 4𝑥3𝑦(𝑥4 − 𝑦4)(𝑥4 − 𝑦4)(𝑥4 + 𝑦4)  

 

 

(𝒊𝐱)  𝟏𝒂 − 𝒃 + 𝟏𝒂 + 𝒃 + 𝟐𝒂𝒂𝟐 + 𝒃𝟐 + 𝟒𝒂𝟑𝒂𝟒 + 𝒃𝟒 

Solution: 1𝑎 − 𝑏 + 1𝑎 + 𝑏 + 2𝑎𝑎2 + 𝑏2 + 4𝑎3𝑎4 + 𝑏4 

= 1(𝑎 + 𝑏) + 1(𝑎 − 𝑏)(𝑎 − 𝑏)(𝑎 + 𝑏) + 2𝑎𝑎2 + 𝑏2 + 4𝑎3𝑎4 + 𝑏4 

= 𝑎 + 𝑏 + 𝑎 − 𝑏(𝑎 − 𝑏)(𝑎 + 𝑏) + 2𝑎𝑎2 + 𝑏2 + 4𝑎3𝑎4 + 𝑏4 

= 𝑎 + 𝑎 + 𝑏 − 𝑏𝑎2 − 𝑏2 + 2𝑎𝑎2 + 𝑏2 + 4𝑎3𝑎4 + 𝑏4 

= 2𝑎𝑎2 − 𝑏2 + 2𝑎𝑎2 + 𝑏2 + 4𝑎3𝑎4 + 𝑏4 
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Ex # 6.2 Ex # 6.2 = 2𝑎(𝑎2 + 𝑏2) + 2𝑎(𝑎2 − 𝑏2)(𝑎2 − 𝑏2)(𝑎2 + 𝑏2) + 4𝑎3𝑎4 + 𝑏4 

= 2𝑎3 + 2𝑎𝑏2 + 2𝑎3 − 2𝑎𝑏2(𝑎2)2 − (𝑏2)2 + 4𝑎3𝑎4 + 𝑏4 

= 2𝑎3 + 2𝑎3 + 2𝑎𝑏2 − 2𝑎𝑏2𝑎4 − 𝑏4 + 4𝑎3𝑎4 + 𝑏4 

= 4𝑎3𝑎4 − 𝑏4 + 4𝑎3𝑎4 + 𝑏4 

= 4𝑎3(𝑎4 + 𝑏4) + 4𝑎3(𝑎4 − 𝑏4)(𝑎4 − 𝑏4)(𝑎4 + 𝑏4)  

= 4𝑎7 + 4𝑎3𝑏4 + 4𝑎7 − 4𝑎3𝑏4(𝑎4)2 − (𝑏4)2  

= 4𝑎7 + 4𝑎7 + 4𝑎3𝑏4 − 4𝑎3𝑏4𝑎8 − 𝑏8  

= 8𝑎7𝑎8 − 𝑏8 

Q2: Simplify (𝒊)  𝒙𝟐 − 𝟐𝟓𝟓 − 𝒙  

Solution: 𝑥2 − 255 − 𝑥  

= 𝑥2 − (5)2−𝑥 + 5  

= (𝑥 + 5)(𝑥 − 5)−(𝑥 − 5)  = −(𝑥 + 5) (𝒊𝒊)  𝒙𝟐 + 𝟓𝒙 + 𝟒𝟒𝒚𝟑 × 𝟐𝒚𝟐𝒙𝟐 + 𝟑𝒙 + 𝟐 

Solution: 𝑥2 + 5𝑥 + 44𝑦3 × 2𝑦2𝑥2 + 3𝑥 + 2 

= 𝑥2 + 4𝑥 + 1𝑥 + 44𝑦. 𝑦. 𝑦 × 2𝑦. 𝑦𝑥2 + 2𝑥 + 1𝑥 + 2 

= 𝑥(𝑥 + 4) + 1(𝑥 + 4)2𝑦 × 1𝑥(𝑥 + 2) + 1(𝑥 + 2) 

= (𝑥 + 4)(𝑥 + 1)2𝑦 × 1(𝑥 + 2)(𝑥 + 1) 

= 𝑥 + 42𝑦 × 1𝑥 + 2 

= 𝑥 + 42𝑦(𝑥 + 2) 

(𝐱)  𝒙𝟐 − 𝒙𝒚 + 𝒚𝟐𝒙𝟑 + 𝒚𝟑 + 𝒙𝟐 + 𝒙𝒚 + 𝒚𝟐𝒙𝟑 − 𝒚𝟑 − 𝟏𝒙𝟐 − 𝒚𝟐 

Solution: 𝑥2 − 𝑥𝑦 + 𝑦2𝑥3 + 𝑦3 + 𝑥2 + 𝑥𝑦 + 𝑦2𝑥3 − 𝑦3 − 1𝑥2 − 𝑦2 

= 𝑥2 − 𝑥𝑦 + 𝑦2(𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2) + 𝑥2 + 𝑥𝑦 + 𝑦2(𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2) − 1(𝑥 + 𝑦)(𝑥 − 𝑦) = 1𝑥 + 𝑦 + 1𝑥 − 𝑦 − 1(𝑥 + 𝑦)(𝑥 − 𝑦) 

= 1(𝑥 − 𝑦) + 1(𝑥 + 𝑦) − 1(𝑥 + 𝑦)(𝑥 − 𝑦)  

= 𝑥 − 𝑦 + 𝑥 + 𝑦 − 1(𝑥 + 𝑦)(𝑥 − 𝑦)  

= 𝑥 + 𝑥 − 𝑦 + 𝑦 − 1𝑥2 − 𝑦2  

= 2𝑥 − 1𝑥2 − 𝑦2 

(𝒊𝒊𝒊)  𝒙𝟐 − 𝟓𝒙 + 𝟒𝒙𝟑 − 𝟑𝒙 − 𝟒 ÷ 𝒙𝟑 − 𝟒𝒙𝟐 + 𝒙 − 𝟒𝟐𝒙 − 𝟏  

Solution: 𝑥2 − 5𝑥 + 4𝑥2 − 3𝑥 − 4 ÷ 𝑥3 − 4𝑥2 + 𝑥 − 42𝑥 − 1  

= 𝑥2 − 5𝑥 + 4𝑥2 − 3𝑥 − 4 × 2𝑥 − 1𝑥3 − 4𝑥2 + 𝑥 − 4 

= 𝑥2 − 4𝑥 − 1𝑥 + 4𝑥2 − 4𝑥 + 1𝑥 − 4 × 2𝑥 − 1𝑥3 − 4𝑥2 + 𝑥 − 4 

= 𝑥(𝑥 − 4) − 1(𝑥 − 4)𝑥(𝑥 − 4) + 1(𝑥 − 4) × 2𝑥 − 1𝑥2(𝑥 − 4) + 1(𝑥 − 4) 

= (𝑥 − 4)(𝑥 − 1)(𝑥 − 4)(𝑥 + 1) × 2𝑥 − 1(𝑥 − 4)(𝑥2 + 1) 
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Ex # 6.2 Ex # 6.2 = (𝑥 − 1)(𝑥 + 1) × 2𝑥 − 1(𝑥 − 4)(𝑥2 + 1) 

= (𝑥 − 1)(2𝑥 − 1)(𝑥 + 1)(𝑥 − 4)(𝑥2 + 1) 

= (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2)(𝑎2 + 𝑏2)(𝑎 + 𝑏)(𝑎 − 𝑏) × 𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 

= 1(𝑎 + 𝑏) × 11 

= 1(𝑎 + 𝑏) (𝒊𝒗)  𝒂(𝒂 + 𝒃)𝒂𝟑 − 𝒃𝟑 × 𝒂𝟐 + 𝒂𝒃 + 𝒃𝟐𝒂𝟐 + 𝒃𝟐  

Solution: 𝑎(𝑎 + 𝑏)𝑎3 − 𝑏3 × 𝑎2 + 𝑎𝑏 + 𝑏2𝑎2 + 𝑏2  

= 𝑎(𝑎 + 𝑏)(𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2) × 𝑎2 + 𝑎𝑏 + 𝑏2𝑎2 + 𝑏2  

= 𝑎(𝑎 + 𝑏)(𝑎 − 𝑏) × 1𝑎2 + 𝑏2 

= 𝑎(𝑎 + 𝑏)(𝑎 − 𝑏)(𝑎2 + 𝑏2) 

(𝒗𝒊𝒊)  𝟐𝒙𝟑𝒙 − 𝟏𝟐 ÷ 𝒙𝟐 − 𝟐𝒙𝒙𝟐 − 𝟔𝒙 + 𝟖 

Solution: 2𝑥3𝑥 − 12 ÷ 𝑥2 − 2𝑥𝑥2 − 6𝑥 + 8 

= 2𝑥3𝑥 − 12 × 𝑥2 − 6𝑥 + 8𝑥2 − 2𝑥  

= 2𝑥3(𝑥 − 4) × 𝑥2 − 2𝑥 − 4𝑥 + 8𝑥(𝑥 − 2)  

= 2𝑥3(𝑥 − 4) × 𝑥(𝑥 − 2) − 4(𝑥 − 2)𝑥(𝑥 − 2)  

= 2𝑥3(𝑥 − 4) × (𝑥 − 2)(𝑥 − 4)𝑥(𝑥 − 2)  

= 23 × 11 

= 23 

(𝒗)  𝟕𝒙𝟐 − 𝟒 ÷ 𝒙𝒚𝒙 + 𝟐 

Solution: 7𝑥2 − 4 ÷ 𝑥𝑦𝑥 + 2 

= 7𝑥2 − 22 × 𝑥 + 2𝑥𝑦  

= 7(𝑥 + 2)(𝑥 − 2) × 𝑥 + 2𝑥𝑦  

= 7𝑥 − 2 × 1𝑥𝑦 

= 7𝑥𝑦(𝑥 − 2) 

(𝒗𝒊𝒊𝒊)  𝒂𝟒 − 𝟖𝒂𝟐𝒂𝟐 + 𝟓𝒂 − 𝟑 × 𝟐𝒂 − 𝟏𝒂𝟐 + 𝟐𝒂 + 𝟒 ÷ 𝒂𝟐 − 𝟐𝒂𝒂 + 𝟑  

Solution: 𝑎4 − 8𝑎2𝑎2 + 5𝑎 − 3 × 2𝑎 − 1𝑎2 + 2𝑎 + 4 ÷ 𝑎2 − 2𝑎𝑎 + 3  

= 𝑎4 − 8𝑎2𝑎2 + 5𝑎 − 3 × 2𝑎 − 1𝑎2 + 2𝑎 + 4 × 𝑎 + 3𝑎2 − 2𝑎 

= 𝑎(𝑎3 − 8)2𝑎2 + 6𝑎 − 1𝑎 − 3 × 2𝑎 − 1𝑎2 + 2𝑎 + 4 × 𝑎 + 3𝑎(𝑎 − 2) 

= 𝑎(𝑎3 − 23)2𝑎(𝑎 + 3) − 1(𝑎 + 3) × 2𝑎 − 1𝑎2 + 2𝑎 + 4 × 𝑎 + 3𝑎(𝑎 − 2) 

= 𝑎(𝑎 − 2)(𝑎2 + 2𝑎 + 4)(𝑎 + 3)(2𝑎 − 1) × 2𝑎 − 1𝑎2 + 2𝑎 + 4 × 𝑎 + 3𝑎(𝑎 − 2) = 1 

(𝒗𝒊)  𝒂𝟑 − 𝒃𝟑𝒂𝟒 − 𝒃𝟒 ÷ 𝒂𝟐 + 𝒂𝒃 + 𝒃𝟐𝒂𝟐 + 𝒃𝟐  

Solution: 𝑎3 − 𝑏3𝑎4 − 𝑏4 ÷ 𝑎2 + 𝑎𝑏 + 𝑏2𝑎2 + 𝑏2  

= 𝑎3 − 𝑏3𝑎4 − 𝑏4 × 𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 

= (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2)(𝑎2 + 𝑏2)(𝑎2 − 𝑏2) × 𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 
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Ex # 6.2 Ex # 6.3 (𝒊𝐱)  𝟗 − 𝒙𝟐𝒙𝟒 + 𝟔𝒙𝟑 ÷ 𝒙𝟑 − 𝟐𝒙𝟐 − 𝟑𝒙𝒙𝟐 + 𝟕𝒙 + 𝟔  

Solution: 9 − 𝑥2𝑥4 + 6𝑥3 ÷ 𝑥3 − 2𝑥2 − 3𝑥𝑥2 + 7𝑥 + 6  

= −𝑥2 + 9𝑥4 + 6𝑥3 × 𝑥2 + 7𝑥 + 6𝑥3 − 2𝑥2 − 3𝑥 

= −(𝑥2 − 9)𝑥3(𝑥 + 6) × 𝑥2 + 1𝑥 + 6𝑥 + 6𝑥(𝑥2 − 2𝑥 − 3)  

= −(𝑥2 − 32)𝑥3(𝑥 + 6) × 𝑥(𝑥 + 1) + 6(𝑥 + 1)𝑥(𝑥2 − 3𝑥 + 1𝑥 − 3) 

= −(𝑥 + 3)(𝑥 − 3)𝑥3(𝑥 + 6) × (𝑥 + 1)(𝑥 + 6)𝑥[𝑥(𝑥 − 3) + 1(𝑥 − 3)] 

= −(𝑥 + 3)(𝑥 − 3)𝑥3(𝑥 + 6) × (𝑥 + 1)(𝑥 + 6)𝑥[(𝑥 − 3)(𝑥 + 1)] 

= −(𝑥 + 3)𝑥3 × 1𝑥 

= −(𝑥 + 3)𝑥4  

Square root 

Square root of a number is a number that can be multiplied by 

itself to produce the original  

Square root of an algebraic expression can be found out by the 

following two methods. 

(i) Factorization Method 

(ii) Division Method 

Square root by Factorization 

In this method make the expression a perfect square then finds 

square root. 

Example # 20 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒙𝟐 + 𝒂𝒙 + 𝟏𝟒 𝒂𝟐  𝐛𝐲 𝐟𝐚𝐜𝐭𝐨𝐫𝐢𝐳𝐚𝐭𝐢𝐨𝐧 

Solution: 𝑥2 + 𝑎𝑥 + 14 𝑎2 𝑥2 + 𝑎𝑥 + 14 𝑎2 = (𝑥)2 + 2(𝑥) (12 𝑎) + (12 𝑎)2
 𝑥2 + 𝑎𝑥 + 14 𝑎2 = (𝑥 + 12 𝑎)2

 

Now take square root on B.S √𝑥2 + 𝑎𝑥 + 14 𝑎2 = √(𝑥 + 12 𝑎)2
 

√𝑥2 + 𝑎𝑥 + 14 𝑎2 = ± (𝑥 + 12 𝑎) 

 

(𝐱)  𝒂𝒙 + 𝒂𝒃 + 𝒄𝒙 + 𝒃𝒄𝒂𝟐 − 𝒙𝟐 × 𝒙𝟐 − 𝟐𝒂𝒙 + 𝒂𝟐𝒙𝟐 + (𝒃 + 𝒂)𝒙 + 𝒂𝒃 

Solution: 𝑎𝑥 + 𝑎𝑏 + 𝑐𝑥 + 𝑏𝑐𝑎2 − 𝑥2 × 𝑥2 − 2𝑎𝑥 + 𝑎2𝑥2 + (𝑏 + 𝑎)𝑥 + 𝑎𝑏 

= 𝑎𝑥 + 𝑎𝑏 + 𝑐𝑥 + 𝑏𝑐−𝑥2 + 𝑎2 × 𝑥2 − 2𝑎𝑥 + 𝑎2𝑥2 + 𝑏𝑥 + 𝑎𝑥 + 𝑎𝑏 

= 𝑎(𝑥 + 𝑏) + 𝑐(𝑥 + 𝑏)−(𝑥2 − 𝑎2) × (𝑥 − 𝑎)2𝑥(𝑥 + 𝑏) + 𝑎(𝑥 + 𝑏) 

= − (𝑥 + 𝑏)(𝑎 + 𝑐)(𝑥 + 𝑎)(𝑥 − 𝑎) × (𝑥 − 𝑎)(𝑥 − 𝑎)(𝑥 + 𝑏)(𝑥 + 𝑎) 

= − (𝑎 + 𝑐)(𝑥 + 𝑎) × (𝑥 − 𝑎)(𝑥 + 𝑎) 

= − (𝑎 + 𝑐)(𝑥 − 𝑎)(𝑥 + 𝑎)2  

Example # 21 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒔𝒒𝒖𝒂𝒓𝒆 𝒓𝒐𝒐𝒕 𝒐𝒇 𝒙𝟐 + 𝟏𝒙𝟐 − 𝟏𝟎 (𝒙 + 𝟏𝒙) + 𝟐𝟕 

Solution: 𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 

𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = 𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 25 + 2 

𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = 𝑥2 + 1𝑥2 + 2 − 10 (𝑥 + 1𝑥) + 25 

𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = (𝑥 + 1𝑥)2 − 2 (𝑥 + 1𝑥) (5) + (5)2 

𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = (𝑥 + 1𝑥 − 5)2
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Ex # 6.3 Divide the 2nd expression by this divisor then write 

that term in quotient and with this divisor. −24𝑥38𝑥2 = −3𝑥 

             4𝑥2 − 3𝑥 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

Multiply this quotient with entire divisor −3𝑥(8𝑥2 − 3𝑥) = −24𝑥3 + 9𝑥2 

Write −24𝑥3 + 9𝑥2  under given expression then subtract it. 

             4𝑥2 − 3𝑥 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

          ∓24𝑥3 ± 9𝑥2 

                          16𝑥2 − 12𝑥 + 4 

Now twice the 2nd term of the divisor 

             4𝑥2 − 3𝑥 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

          ∓24𝑥3 ± 9𝑥2 8𝑥2 − 6𝑥                          16𝑥2 − 12𝑥 + 4 

Repeat the above procedure. 

Divide 16𝑥2 by divisor 8𝑥2 then write that term in 

quotient and with this divisor. 16𝑥28𝑥2 = 2 

             4𝑥2 − 3𝑥 + 2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

          ∓24𝑥3 ± 9𝑥2 8𝑥2 − 6𝑥 + 2                          16𝑥2 − 12𝑥 + 4 

Multiply this quotient with entire divisor 2(8𝑥2 − 6𝑥 + 2) = 16𝑥2 − 12𝑥 + 4 

Write  16𝑥2 − 12𝑥 + 4  under given expression then subtract it. 

             4𝑥2 − 3𝑥 + 2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

          ∓24𝑥3 ± 9𝑥2 8𝑥2 − 6𝑥 + 2                          16𝑥2 − 12𝑥 + 4 

            ±16𝑥2 ∓ 12𝑥 ± 4 

           0 
 

Taking square root on B.S √𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = √(𝑥 + 1𝑥 − 5)2
 

√𝑥2 + 1𝑥2 − 10 (𝑥 + 1𝑥) + 27 = ± (𝑥 + 1𝑥 − 5) 

Square root by Division 

وطریقہ:و
Expression   کDescending  ڑتیب میں لکھیں۔ وبت

میں  Quotientاور  Divisorپھر  لینگے  Square rootکا   expressionپہلے 
ولکھیں گے۔
Divisor  اورQuotient  ک اپٓس میںMultiply  کریں اور پہلےexpression  کے

وحاصل ہو جا ئے گا Remainderکریں تو  Subtractلکھیں پھر نیچے
Divisor   ک ڈب  کر دے اورRemainder  ک اس پرDivide کر دے اور جوTerm     
ومیں اس ک لکھیں۔ Quotientاور Divisorآئے گا تو 
کرے پھر  Multiplyکے ساتھ  Divisor          ک پورے   Quotientاب اس 

Subtract وکرے
وک ڈب  کرے اور اوپر کا طریقہ دوب ارہ کریں۔ Termکے دوسرے  Divisorاب 

Find the square root of 𝟏𝟔𝒙𝟒 − 𝟐𝟒𝒙𝟑 + 𝟐𝟓𝒙𝟐 − 𝟏𝟐𝒙 + 𝟒 

Solution: 

Write the expression in descending order  16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

Take the square root of first element of expression. √16𝑥4 = 4𝑥2 

Write 4𝑥2 in divisor and quotient 

             4𝑥2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

Multiply the divisor and quotient and write it under first 

expression then subtract from given expression to get the 

remainder. 

             4𝑥2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 

          −24𝑥3 + 25𝑥2 − 12𝑥 + 4  

Now twice the divisor 

             4𝑥2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2          −24𝑥3 + 25𝑥2 − 12𝑥 + 4  
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Ex # 6.3 Ex # 6.3 

Example # 22 Example # 24 

What should be added to 

What should be subtracted from 

For what value of 𝒙 𝐓𝐡𝐞 𝐞𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧  𝟗𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟏𝟎𝒙𝟐 − 𝟑𝒙 − 𝟑  𝐭𝐨 𝐦𝐚𝐤𝐞 𝐭𝐡𝐞 𝐩𝐞𝐫𝐟𝐞𝐜𝐭 𝐬𝐪𝐮𝐚𝐫𝐞 

Find the square root of 𝟏𝟔𝒙𝟒 − 𝟐𝟒𝒙𝟑 + 𝟐𝟓𝒙𝟐 − 𝟏𝟐𝒙 + 𝟒 

Solution: 

Now 

             4𝑥2 − 3𝑥 + 2 4𝑥2    16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 

 ±16𝑥4 8𝑥2 − 3𝑥          −24𝑥3 + 25𝑥2 − 12𝑥 + 4 

          ∓24𝑥3 ± 9𝑥2 8𝑥2 − 6𝑥 + 2                          16𝑥2 − 12𝑥 + 4 

            ±16𝑥2 ∓ 12𝑥 ± 4 

           0 
 

Solution: 9𝑥4 − 12𝑥3 + 10𝑥2 − 3𝑥 − 3 

             3𝑥2 − 2𝑥 + 1 3𝑥2  9𝑥4 − 12𝑥3 + 10𝑥2 − 3𝑥 − 3 

 ±9𝑥4 6𝑥2 − 2𝑥          −12𝑥3 + 10𝑥2 − 3𝑥 − 3 

          ∓12𝑥3 ± 4𝑥2 6𝑥2 − 4𝑥 + 1                            6𝑥2 − 3𝑥 − 3 

               ±6𝑥2 ∓ 4𝑥 ± 1 

                           𝑥 − 4 As for perfect square, Remainder =  0 −𝑥 + 4  should be Added to  9𝑥4 − 12𝑥3 + 10𝑥2 − 3𝑥 − 3  will become perfect square. −𝑥 + 4 + (𝑥 − 4) = −𝑥 + 4 + 𝑥 − 4 −𝑥 + 4 + (𝑥 − 4) = 0 𝑥 − 4  should be Subtracted to  9𝑥4 − 12𝑥3 + 10𝑥2 − 3𝑥 − 3  will become perfect square. 𝑥 − 4 − (𝑥 − 4) = 𝑥 − 4 − 𝑥 + 4 𝑥 − 4 − (𝑥 − 4) = 0 𝐹𝑜𝑟 𝑥 𝑥 − 4 = 0 𝑥 = 4 

So √16𝑥4 − 24𝑥3 + 25𝑥2 − 12𝑥 + 4 = ±(4𝑥2 − 3𝑥 + 2) 

 

Example # 20 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐬𝐪𝐮𝐚𝐫𝐞 𝐫𝐨𝐨𝐭 𝐨𝐟 𝒙𝟐𝟒 + 𝟒𝒙𝟐 + 𝒂𝒙𝟐𝟑 + 𝒂𝟐𝟗 − 𝟐𝒙𝟑 − 𝟒𝒂𝒙𝟑  

Solution: 𝑥24 + 4𝑥2 + 𝑎𝑥23 + 𝑎29 − 2𝑥3 − 4𝑎𝑥3  

The descending order of the expression are: 𝑥24 − 2𝑥3 + 4𝑥2 + 𝑎𝑥23 − 4𝑎𝑥3 + 𝑎29  

Now 

             𝑥22 − 2𝑥 + 𝑎3 𝑥22     𝑥44 − 2𝑥3 + 4𝑥2 + 𝑎𝑥23 − 4𝑎𝑥3 + 𝑎29  

 ± 𝑥44  𝑥2 − 2𝑥          −2𝑥3 + 4𝑥2 + 𝑎𝑥23 − 4𝑎𝑥3 + 𝑎29  

          ∓2𝑥3 ± 4𝑥2 𝑥2 − 4𝑥 + 𝑎3                                      𝑎𝑥23 − 4𝑎𝑥3 + 𝑎29  

                    ± 𝑎𝑥23 ∓ 4𝑎𝑥3 𝑥 ± 𝑎29  

           0 

So √   𝑥44 − 2𝑥3 + 4𝑥2 + 𝑎𝑥23 − 4𝑎𝑥3 + 𝑎29 = ± (𝑥22 − 2𝑥 + 𝑎3) 
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Exercise# 6.3 
Ex # 6.3 

Now 𝑥2 + 1𝑥2 − 8 (𝑥 + 1𝑥) + 18 = (𝑥 − 1𝑥 + 4)2
 

Taking Square on B.S 

√𝑥2 + 1𝑥2 − 8 (𝑥 + 1𝑥) + 18 = ±√(𝑥 − 1𝑥 + 4)2
 

√𝑥2 + 1𝑥2 − 8 (𝑥 + 1𝑥) + 18 = ± (𝑥 − 1𝑥 + 4) 

Page # 169 

Q1: Find the square root by factorization method. (𝒊)  𝒙𝟐 + 𝟒𝒙 + 𝟒 

Solution: 𝑥2 + 4𝑥 + 4 𝑥2 + 4𝑥 + 4 = 𝑥2 + 2(𝑥)(2) + 22 𝑥2 + 4𝑥 + 4 = (𝑥 + 2)2 

Taking Square on B.S √𝑥2 + 4𝑥 + 4 = ±√(𝑥 + 2)2 √𝑥2 + 4𝑥 + 4 = ±(𝑥 + 2) (𝒊𝒊)  (𝒙 − 𝒚)𝟐 + 𝟔(𝒙 − 𝒚) + 𝟗 

Solution: (𝑥 − 𝑦)2 + 6(𝑥 − 𝑦) + 9 (𝑥 − 𝑦)2 + 6(𝑥 − 𝑦) + 9 = (𝑥 − 𝑦)2 + 2(𝑥 − 𝑦)(3) + 32 (𝑥 − 𝑦)2 + 6(𝑥 − 𝑦) + 9 = (𝑥 − 𝑦 + 3)2 

Taking Square on B.S √(𝑥 − 𝑦)2 + 6(𝑥 − 𝑦) + 9 = ±√(𝑥 − 𝑦 + 3)2 √(𝑥 − 𝑦)2 + 6(𝑥 − 𝑦) + 9 = ±(𝑥 − 𝑦 + 3) 

(𝒗)  (𝒙 + 𝟏)(𝒙 + 𝟐)(𝒙 + 𝟑) + 𝟏 

Solution: 𝑥(𝑥 + 1)(𝑥 + 2)(𝑥 + 3) + 1 

Rearranging accordingly 0 + 3 = 1 + 2 = 𝑥(𝑥 + 3)(𝑥 + 1)(𝑥 + 2) + 1 = (𝑥2 + 3𝑥)(𝑥2 + 2𝑥 + 1𝑥 + 2) + 1 = (𝑥2 + 3𝑥)(𝑥2 + 3𝑥 + 2) + 1 𝐿𝑒𝑡  𝑥2 + 3𝑥 = 𝑦 = 𝑦2 + 2𝑦 + 1 = (𝑦)2 + 2(𝑦)(1) + (1)2 = (𝑦 + 1)2 But y = 𝑥2 + 3𝑥 = (𝑥2 + 3𝑥 + 1)2 

Now 𝑥(𝑥 + 1)(𝑥 + 2)(𝑥 + 3) + 1 = (𝑥2 + 3𝑥 + 1)2 

Taking Square on B.S √𝑥(𝑥 + 1)(𝑥 + 2)(𝑥 + 3) + 1 = ±√(𝑥2 + 3𝑥 + 1)2 √𝑥(𝑥 + 1)(𝑥 + 2)(𝑥 + 3) + 1 = ±(𝑥2 + 3𝑥 + 1) 

(𝒊𝒊𝒊)  𝒙𝟐𝒚𝟐 − 𝟖𝒙𝒚 + 𝟏𝟔 

Solution: 𝑥2𝑦2 − 8𝑥𝑦 + 16 𝑥2𝑦2 − 8𝑥𝑦 + 16 = (𝑥𝑦)2 + 2(𝑥𝑦)(4) + 42 𝑥2𝑦2 − 8𝑥𝑦 + 16 = (𝑥𝑦 + 4)2 

Taking Square on B.S √𝑥2𝑦2 − 8𝑥𝑦 + 16 = ±√(𝑥𝑦 + 4)2 √𝑥2𝑦2 − 8𝑥𝑦 + 16 = ±(𝑥𝑦 + 4) (𝒊𝒗)  𝒙𝟐 + 𝟏𝒙𝟐 − 𝟖 (𝒙 + 𝟏𝒙) + 𝟏𝟖 

Solution: 𝑥2 + 1𝑥2 − 8 (𝑥 + 1𝑥) + 18 

= 𝑥2 + 1𝑥2 − 8 (𝑥 + 1𝑥) + 2 + 16 

= 𝑥2 + 1𝑥2 + 2 − 8 (𝑥 + 1𝑥) + 16 

= (𝑥 + 1𝑥)2 − 2 (𝑥 + 1𝑥) (4) + (4)2 

= (𝑥 − 1𝑥 + 4)2
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Ex # 6.3 Ex # 6.3 (𝒗𝒊)  (𝒙 + 𝟏𝒙)𝟐 − 𝟓 (𝒙 − 𝟏𝒙) + 𝟗𝟒 

Solution: (𝑥 + 1𝑥)2 − 5 (𝑥 − 1𝑥) + 94 

= 𝑥2 + 1𝑥2 + 2 − 5 (𝑥 − 1𝑥) + 94 

Subtract and Add 2 = 𝑥2 + 1𝑥2 − 2 + 2 + 2 − 5 (𝑥 − 1𝑥) + 94 

= (𝑥 − 1𝑥)2 + 4 − 5 (𝑥 − 1𝑥) + 94 

= (𝑥 − 1𝑥)2 − 5 (𝑥 − 1𝑥) + 94 + 4 

= (𝑥 − 1𝑥)2 − 5 (𝑥 − 1𝑥) + 9 + 164  

= (𝑥 − 1𝑥)2 − 5 (𝑥 − 1𝑥) + 254  

= (𝑥 − 1𝑥)2 − 2 (𝑥 − 1𝑥) (52) + (52)2
 

= (𝑥 − 1𝑥 − 52)2
 

Now (𝑥 + 1𝑥)2 − 5 (𝑥 − 1𝑥) + 94 = (𝑥 − 1𝑥 − 52)2
 

Taking square root on B.S 

√(𝑥 + 1𝑥)2 − 5 (𝑥 − 1𝑥) + 94 = ±√(𝑥 − 1𝑥 − 52)2
 

√(𝑥 + 1𝑥)2 − 5 (𝑥 − 1𝑥) + 94 = ± (𝑥 − 1𝑥 − 52) 

= (𝑥2 + 1𝑥2)2 − 4𝑥2 − 4𝑥2 − 8 + 12 

= (𝑥2 + 1𝑥2)2 − 4 (𝑥2 + 1𝑥2) − 8 + 12 

= (𝑥2 + 1𝑥2)2 − 4 (𝑥2 + 1𝑥2) + 4 

= (𝑥2 + 1𝑥2)2 − 2 (𝑥2 + 1𝑥2) (2) + (4)2 

= (𝑥2 + 1𝑥2 − 2)2
 

Now (𝑥2 + 1𝑥2)2 − 4 (𝑥 + 1𝑥)2 + 12 = (𝑥2 + 1𝑥2 − 2)2
 

Taking square root on B.S 

√(𝑥2 + 1𝑥2)2 − 4 (𝑥 + 1𝑥)2 + 12 = ±√(𝑥2 + 1𝑥2 − 2)2
 

√(𝑥2 + 1𝑥2)2 − 4 (𝑥 + 1𝑥)2 + 12 = ± (𝑥2 + 1𝑥2 − 2) 

(𝒗𝒊𝒊𝒊)  𝟒𝒙𝟔 − 𝟏𝟐𝒙𝟑𝒚𝟑 + 𝟗𝒚𝟔𝟗𝒙𝟒 + 𝟐𝟒𝒙𝟐𝒚𝟐 + 𝟏𝟔𝒚𝟔 

Solution: 4𝑥6 − 12𝑥3𝑦3 + 9𝑦69𝑥4 + 24𝑥2𝑦2 + 16𝑦6 = (2𝑥3)2 − 2(2𝑥3)(3𝑦3) + (3𝑦3)2(3𝑥2)2 + 2(3𝑥2)(4𝑦2) + (4𝑦2)2 = (2𝑥3 − 3𝑦3)2(3𝑥2 + 4𝑦2)2 

= (2𝑥3 − 3𝑦33𝑥2 + 4𝑦2)2
 

Now 4𝑥6 − 12𝑥3𝑦3 + 9𝑦69𝑥4 + 24𝑥2𝑦2 + 16𝑦6 = (2𝑥3 − 3𝑦33𝑥2 + 4𝑦2)2
 

Taking square root on B.S √ 4𝑥6 − 12𝑥3𝑦3 + 9𝑦69𝑥4 + 24𝑥2𝑦2 + 16𝑦6 = ±√(2𝑥3 − 3𝑦33𝑥2 + 4𝑦2)2
 

√ 4𝑥6 − 12𝑥3𝑦3 + 9𝑦69𝑥4 + 24𝑥2𝑦2 + 16𝑦6 = ± (2𝑥3 − 3𝑦33𝑥2 + 4𝑦2) 

(𝒗𝒊𝒊)  (𝒙𝟐 + 𝟏𝒙𝟐)𝟐 − 𝟒 (𝒙 + 𝟏𝒙)𝟐 + 𝟏𝟐 

Solution: (𝑥2 + 1𝑥2)2 − 4 (𝑥 + 1𝑥)2 + 12 = (𝑥2 + 1𝑥2)2 − 4 (𝑥2 + 1𝑥2 + 2) + 12 
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Ex # 6.3 Ex # 6.3 

Q2: Find the square root of the following by Division 

method. 

            𝑥 − 1 + 𝑦 𝑥     𝑥2 − 2𝑥 + 1 + 2𝑥𝑦 − 2𝑦 + 𝑦2 

 ±𝑥2 2𝑥 − 1            −2𝑥 + 1 + 2𝑥𝑦 − 2𝑦 + 𝑦2 

            ∓2𝑥 ± 1 2𝑥 − 2 + 𝑦                            2𝑥𝑦 − 2𝑦 + 𝑦2 

                 ±2𝑥𝑦 ∓ 2𝑦 ± 𝑦2 

     0 

So √𝑥2 − 2𝑥 + 1 + 2𝑥𝑦 − 2𝑦 + 𝑦2 = ±(𝑥 − 1 + 𝑦) 

(𝒊)  𝟒𝒙𝟒 − 𝟒𝒙𝟑 + 𝟏𝟑𝒙𝟐 − 𝟔𝒙 + 𝟗 

Solution: 4𝑥4 − 4𝑥3 + 13𝑥2 − 6𝑥 + 9 

             2𝑥2 − 𝑥 + 3 2𝑥2  4𝑥4 − 4𝑥3 + 13𝑥2 − 6𝑥 + 9 

 ±4𝑥4 4𝑥2 − 𝑥          −4𝑥3 + 13𝑥2 − 6𝑥 + 9 

          ∓4𝑥3 ± 𝑥2 4𝑥2 − 2𝑥 + 3                        12𝑥2 − 6𝑥 + 9 

                ±12𝑥2 ∓ 6𝑥 ± 9 

           0 

So √ 4𝑥4 − 4𝑥3 + 13𝑥2 − 6𝑥 + 9 = ±(2𝑥2 − 𝑥 + 3) 

 (𝒊𝒗)  (𝒙𝟐 − 𝟏𝒙𝟐)𝟐 − 𝟏𝟐 (𝒙𝟐 − 𝟏𝒙𝟐) + 𝟑𝟔 

Solution: (𝑥2 − 1𝑥2)2 − 12 (𝑥2 − 1𝑥2) + 36 = (𝑥2)2 + ( 1𝑥2)2 − 2(𝑥2) ( 1𝑥2) − 12𝑥2 + 12𝑥2 + 36 = 𝑥4 + 1𝑥4 − 2 − 12𝑥2 + 12𝑥2 + 36 

Arrange it in ascending order = 𝑥4 − 12𝑥2 − 2 + 36 + 12𝑥2 + 1𝑥4 = 𝑥4 − 12𝑥2 + 34 + 12𝑥2 + 1𝑥4 

 

             𝑥2 − 6 − 1𝑥2 𝑥2     𝑥4 − 12𝑥2 + 34 + 12𝑥2 + 1𝑥4 

 ±𝑥4 2𝑥2 − 6          −12𝑥2 + 34 + 12𝑥2 + 1𝑥4 

          ∓12𝑥2 ± 36 2𝑥2 − 12 − 1𝑥2                           −2 + 12𝑥2 + 1𝑥4 

                   ∓2 ± 12𝑥2 ± 1𝑥4 

     0 

So √ (𝑥2 − 1𝑥2)2 − 12 (𝑥2 − 1𝑥2) + 36 = ± ( 𝑥2 − 6 − 1𝑥2) 

(𝒊𝒊)  𝒙𝟒 + 𝒙𝟑 − 𝟑𝟏𝟒 𝒙𝟐 − 𝟒𝒙 + 𝟏𝟔 

Solution: 𝑥4 + 𝑥3 − 314 𝑥2 − 4𝑥 + 16 

             𝑥2 + 𝑥2 − 4 𝑥2     𝑥4 + 𝑥3 − 314 𝑥2 − 4𝑥 + 16 

 ±𝑥4 2𝑥2 + 𝑥2              𝑥3 − 314 𝑥2 − 4𝑥 + 16 

          ±𝑥3 ± 𝑥24  2𝑥2 + 𝑥 − 4                       −8𝑥2 − 4𝑥 + 16 

                   ∓8𝑥2 ∓ 4𝑥 ± 16 

     0 

So √ 𝑥4 + 𝑥3 − 314 𝑥2 − 4𝑥 + 16 = ± (𝑥2 + 𝑥2 − 4) 

(𝒊𝒊𝒊)  𝒙𝟐 − 𝟐𝒙 + 𝟏 + 𝟐𝒙𝒚 − 𝟐𝒚 + 𝒚𝟐 

Solution: 𝑥2 − 2𝑥 + 1 + 2𝑥𝑦 − 2𝑦 + 𝑦2 
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Ex # 6.3 Ex # 6.3 𝐐𝟑 (𝐢):  𝐅𝐨𝐫 𝐰𝐡𝐚𝐭 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝒌 𝐭𝐡𝐞 𝐞𝐱𝐩𝐫𝐞𝐬𝐬𝐢𝐨𝐧   𝟒𝒙𝟒 + 𝟑𝟐𝒙𝟐 + 𝟗𝟔 + 𝟏𝟐𝟖𝒙𝟐 + 𝒌𝒙𝟒   𝐰𝐢𝐥𝐥 𝐛𝐞𝐜𝐨𝐦𝐞 𝐩𝐞𝐫𝐟𝐞𝐜𝐭 𝐬𝐪𝐮𝐚𝐫𝐞. 
Solution: 4𝑥4 + 32𝑥2 + 96 + 128𝑥2 + 𝑘𝑥4 

            2 𝑥2 + 8 + 8𝑥2 2𝑥2 4𝑥4 + 32𝑥2 + 96 + 128𝑥2 + 𝑘𝑥4 

 ±4𝑥4 4𝑥2 + 8             32𝑥2 + 96 + 128𝑥2 + 𝑘𝑥4 

          ±32𝑥2 ± 64 4𝑥2 + 16 + 8𝑥2                            32 + 128𝑥2 + 𝑘𝑥4 

                   ±32 ± 128𝑥2 ± 64𝑥4 

     𝑘𝑥4 − 64𝑥4 As for perfect square, Remainder =  0 𝑘𝑥4 − 64𝑥4 = 0 𝑘 − 64𝑥4 = 0 𝑘 − 64 = 0 × 𝑥4 𝑘 − 64 = 0 𝑘 = 64 

𝑥 − 2  should be Added to  4𝑥4 − 12𝑥3 + 17𝑥2 − 13𝑥 + 6  will become perfect square. −𝑥 + 2 + (𝑥 − 2) = −𝑥 + 2 + 𝑥 − 2 −𝑥 + 2 + (𝑥 − 2) = 0 −𝑥 + 2  should be Subtracted to  4𝑥4 − 12𝑥3 + 17𝑥2 − 13𝑥 + 6  will become perfect square. −𝑥 + 2 − (−𝑥 + 2) = −𝑥 + 2 + 𝑥 − 2 −𝑥 + 2 − (−𝑥 + 2) = 0 𝐹𝑜𝑟 𝑥 −𝑥 + 2 = 0 −𝑥 = −2 𝑥 = 2 𝐐𝟒:  What should be subtracted and added to the 

expression 𝒙𝟒 − 𝟒𝒙𝟑 + 𝟏𝟎𝒙 + 𝟕 so that the expression 

is made perfect square? 

Solution: 𝑥4 − 4𝑥3 + 10𝑥 + 7 

             𝑥2 − 2𝑥 − 2 𝑥2  𝑥4 − 4𝑥3 + 10𝑥 + 7 

 ±𝑥4 2𝑥2 − 2𝑥          −4𝑥3 + 10𝑥 + 7 

          ∓4𝑥3                    ± 4𝑥2 2𝑥2 − 4𝑥 − 2                       −4𝑥2 + 10𝑥 + 7 

               ∓4𝑥2 ± 8𝑥 ± 4 

 2𝑥 + 3 As for perfect square, Remainder =  0 −2𝑥 − 3  should be Added to  𝑥4 − 4𝑥3 + 10𝑥 + 7  will become perfect square. −2𝑥 − 3 + (2𝑥 + 3) = 2𝑥 + 3 − 2𝑥 − 3 −2𝑥 − 3 + (2𝑥 + 3) = 0 
 2𝑥 + 3  should be Subtracted to  𝑥4 − 4𝑥3 + 10𝑥 + 7  will become perfect square. 2𝑥 + 3 − (2𝑥 + 3) = 2𝑥 + 3 − 2𝑥 − 3 2𝑥 + 3 − (2𝑥 + 3) = 0 

𝐐𝟑 (𝐢𝐢):   
(i) What should be added to 

(ii) What should be subtracted to 

(iii) For what value of 𝒙 the expression  𝟒𝒙𝟒 − 𝟏𝟐𝒙𝟑 + 𝟏𝟕𝒙𝟐 − 𝟏𝟑𝒙 + 𝟔  𝐬𝐨 𝐭𝐡𝐚𝐭 𝐢𝐭  𝐛𝐞𝐜𝐨𝐦𝐞𝐬 𝐩𝐞𝐫𝐟𝐞𝐜𝐭 𝐬𝐪𝐮𝐚𝐫𝐞 

Solution: 4𝑥4 − 12𝑥3 + 17𝑥2 − 13𝑥 + 6 

             2𝑥2 − 3𝑥 + 2 2𝑥2  4𝑥4 − 12𝑥3 + 17𝑥2 − 13𝑥 + 6 

 ±4𝑥4 4𝑥2 − 3𝑥          −12𝑥3 + 17𝑥2 − 13𝑥 + 6 

          ∓12𝑥3 ± 9𝑥2 4𝑥2 − 6𝑥 + 2                           8𝑥2 − 13𝑥 + 6 

               ±8𝑥2 ∓ 12𝑥 ± 4 

 −𝑥 + 2 As for perfect square, Remainder =  0 
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Ex # 6.3 Ex # 6.3 

Q5 (i): Find the value of 𝒍 and 𝒎 for which 

expression will become perfect square   𝒙𝟒 + 𝟒𝒙𝟑 + 𝟏𝟔𝒙𝟐 + 𝒍𝒙 + 𝒎 

Solution: 𝑥4 + 4𝑥3 + 16𝑥2 + 𝑙𝑥 + 𝑚 

             𝑥2 + 2𝑥 + 6 𝑥2  𝑥4 + 4𝑥3 + 16𝑥2 + 𝑙𝑥 + 𝑚 

 ±𝑥4 2𝑥2 + 2𝑥           4𝑥3 + 16𝑥2 + 𝑙𝑥 + 𝑚 

       ±4𝑥3 ± 4𝑥2 2𝑥2 + 4𝑥 + 6                    12𝑥2 + 𝑙𝑥 + 𝑚 

   ±12𝑥2 ± 24𝑥 ± 36 

 𝑙𝑥 − 24𝑥 + 𝑚 − 36 

 As for perfect square, Remainder =  0 𝑙𝑥 − 24𝑥 + 𝑚 − 36 = 0 (𝑙 − 24)𝑥 + (𝑚 − 36) = 0 

This (𝑙 − 24)𝑥 + (𝑚 − 36) = 0 when  (𝑙 − 24)𝑥 + (𝑚 − 36) = 0𝑥 + 0 

By compare the co-efficient of 𝑥 and constant 𝑙 − 24 = 0 𝑙 = 24 

And 𝑚 − 36 = 0 𝑚 = 36 

Hence 𝑙 = 24  and 𝑚 = 36 

(𝑙 + 60)𝑥 + (−𝑚 − 36) = 0 

This (𝑙 + 60)𝑥 + (−𝑚 − 36) = 0 when  (𝑙 + 60)𝑥 + (−𝑚 − 36) = 0𝑥 + 0 

By compare the co-efficient of 𝑥 and constant 𝑙 + 60 = 0 𝑙 = −60 

And −𝑚 − 36 = 0 −𝑚 = 36 𝑚 = −36 

Hence 𝑙 = −60  and 𝑚 = −36 

Review Exercise # 6 

Page # 171 

Q2: Simplify the following. (𝐢):  𝟓𝟐𝒔 + 𝟒 − 𝟑𝒔𝟐 + 𝟑𝒔 + 𝟐 + 𝒔𝒔𝟐 − 𝒔 − 𝟐 

Solution: 52𝑠 + 4 − 3𝑠2 + 3𝑠 + 2 + 𝑠𝑠2 − 𝑠 − 2 

= 52(𝑠 + 2) − 3𝑠2 + 2𝑠 + 1𝑠 + 2 + 𝑠𝑠2 − 2𝑠 + 1𝑠 − 2 

= 52(𝑠 + 2) − 3𝑠(𝑠 + 2) + 1(𝑠 + 2) + 𝑠𝑠(𝑠 − 2) + 1(𝑠 − 2) 

= 52(𝑠 + 2) − 3(𝑠 + 2)(𝑠 + 1) + 𝑠(𝑠 − 2)(𝑠 + 1) 

= 5(𝑠 + 1)(𝑠 − 2) − 3 × 2(𝑠 − 2) + 𝑠 × 2(𝑠 + 2)2(𝑠 + 2)(𝑠 + 1)(𝑠 − 2)  

= 5(𝑠2 − 2𝑠 + 1𝑠 − 2) − 6(𝑠 − 2) + 2𝑠(𝑠 + 2)2(𝑠 + 2)(𝑠 + 1)(𝑠 − 2)  

= 5(𝑠2 − 1𝑠 − 2) − 6𝑠 + 12 + 2𝑠2 + 4𝑠2(𝑠 + 2)(𝑠 + 1)(𝑠 − 2)  

= 5𝑠2 − 5𝑠 − 10 − 6𝑠 + 12 + 2𝑠2 + 4𝑠2(𝑠 + 2)(𝑠 + 1)(𝑠 − 2)  

= 5𝑠2 + 2𝑠2 − 5𝑠 − 6𝑠 + 4𝑠 − 10 + 122(𝑠 + 2)(𝑠 + 1)(𝑠 − 2)  

= 7𝑠2 − 11𝑠 + 4𝑠 − 22(𝑠 + 2)(𝑠 + 1)(𝑠 − 2) 

= 7𝑠2 − 7𝑠 − 22(𝑠 + 2)(𝑠 + 1)(𝑠 − 2) 

Q5 (ii): Find the value of 𝒍 and 𝒎 for which expression 

will become perfect square   𝟒𝟗𝒙𝟒 − 𝟕𝟎𝒙𝟑 + 𝟏𝟎𝟗𝒙𝟐 + 𝒍𝒙 − 𝒎 

Solution: 49𝑥4 − 70𝑥3 + 109𝑥2 + 𝑙𝑥 − 𝑚 

             7𝑥2 − 5𝑥 + 6 7𝑥2   49𝑥4 − 70𝑥3 + 109𝑥2 + 𝑙𝑥 − 𝑚 

 ±49𝑥4 14𝑥2 − 5𝑥            −70𝑥3 + 109𝑥2 + 𝑙𝑥 − 𝑚 

          ∓70𝑥3 ± 25𝑥2 14𝑥2 − 10𝑥 + 6                    84𝑥2 + 𝑙𝑥 − 𝑚 

   ±84𝑥2 ∓ 60𝑥 ± 36 

 𝑙𝑥 + 60𝑥 − 𝑚 − 36 

 As for perfect square, Remainder =  0 𝑙𝑥 + 60𝑥 − 𝑚 − 36 = 0 
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Review Ex # 6 Review Ex # 6 (𝒊𝒊). 𝒂(𝒄 − 𝒂)(𝒂 − 𝒃) + 𝒃(𝒂 − 𝒃)(𝒃 − 𝒄) + 𝒄(𝒃 − 𝒄)(𝒄 − 𝒂) 

Solution: 𝑎(𝑐 − 𝑎)(𝑎 − 𝑏) + 𝑏(𝑎 − 𝑏)(𝑏 − 𝑐) + 𝑐(𝑏 − 𝑐)(𝑐 − 𝑎) 

= 𝑎(𝑏 − 𝑐) + 𝑏(𝑐 − 𝑎) + 𝑐(𝑎 − 𝑏)(𝑐 − 𝑎)(𝑎 − 𝑏)(𝑏 − 𝑐)  

= 𝑎𝑏 − 𝑎𝑐 + 𝑏𝑐 − 𝑎𝑏 + 𝑎𝑐 − 𝑏𝑐(𝑎 − 𝑏)(𝑏 − 𝑐)(𝑐 − 𝑎)  

= 𝑎𝑏 − 𝑎𝑏 − 𝑎𝑐 + 𝑎𝑐 + 𝑏𝑐 − 𝑏𝑐(𝑎 − 𝑏)(𝑏 − 𝑐)(𝑐 − 𝑎)  

= 0(𝑎 − 𝑏)(𝑏 − 𝑐)(𝑐 − 𝑎) = 0 

= (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2)(𝑎2 + 𝑏2)(𝑎2 − 𝑏2)  ×   𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 

= (𝑎 − 𝑏)(𝑎2 + 𝑎𝑏 + 𝑏2)(𝑎2 + 𝑏2)(𝑎 + 𝑏)(𝑎 − 𝑏) ×   𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 

= 1𝑎 + 𝑏  ×   11 

= 1𝑎 + 𝑏 

 

 

 

 

(𝐢𝐢𝐢):  𝒙𝟐 − 𝟒𝒙𝒚𝟐  .  𝟐𝒙𝒚𝒙𝟐 − 𝟒𝒙 + 𝟒 

Solution: 𝑥2 − 4𝑥𝑦2  .  2𝑥𝑦𝑥2 − 4𝑥 + 4 

= 𝑥2 − 22𝑥𝑦𝑦  .  2𝑥𝑦𝑥2 − 2(𝑥)(2) + 22 

= (𝑥 + 2)(𝑥 − 2)𝑥𝑦𝑦  .  2𝑥𝑦(𝑥 + 2)2 

= (𝑥 + 2)(𝑥 − 2)𝑥𝑦𝑦  .  2𝑥𝑦(𝑥 + 2)(𝑥 + 2) 

= (𝑥 − 2)𝑦  .  2(𝑥 + 2) 

= 2(𝑥 − 2)𝑦(𝑥 + 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (𝐢𝐯):  𝒂𝟑 − 𝒃𝟑𝒂𝟒 − 𝒃𝟒  ÷   𝒂𝟐 + 𝒂𝒃 + 𝒃𝟐𝒂𝟐 + 𝒃𝟐  

Solution: 𝑎3 − 𝑏3𝑎4 − 𝑏4  ÷   𝑎2 + 𝑎𝑏 + 𝑏2𝑎2 + 𝑏2  

= 𝑎3 − 𝑏3𝑎4 − 𝑏4  ×   𝑎2 + 𝑏2𝑎2 + 𝑎𝑏 + 𝑏2 
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 Review Ex # 6 

Q3: Find L.C.M of  𝒙𝟑 − 𝟔𝒙𝟐 + 𝟏𝟏𝒙 − 𝟔  and  𝒙𝟑 − 𝟒𝒙 + 𝟑 

 𝑥3 − 6𝑥2 + 11𝑥 − 6  and  𝑥3 − 4𝑥 + 3 

Solution:  𝐿𝑒𝑡 𝐴 = 𝑥3 − 6𝑥2 + 11𝑥 − 6  𝑎𝑛𝑑 𝐵 = 𝑥3 − 4𝑥 + 3 

As we have: 𝐿. 𝐶. 𝑀 = 𝐴 × 𝐵𝐻. 𝐶. 𝐹 − −𝑒𝑞𝑢 (𝑖) 

First we find H.C.F 𝑥3 − 4𝑥 + 3 𝑥3 − 6𝑥2 + 11𝑥 − 6 1   

    ±𝑥3             ∓  4𝑥 ± 3   

 −3 −6𝑥2 + 15𝑥 − 9   

  2𝑥2 − 5𝑥 + 3 𝑥3 − 4𝑥 + 3 𝑥 + 5 

  × 2  

     2𝑥3 − 8𝑥 + 6  

  ±2𝑥3 ± 3𝑥       ∓ 5𝑥2  

    5𝑥2 − 11𝑥 + 6  

     × 2  

      10𝑥2 − 22𝑥 + 12  

  ±10𝑥2 ∓ 25𝑥 ± 15  

  3   3𝑥 − 3  

    𝑥 − 1  2𝑥2 − 5𝑥 + 3 2𝑥 − 3 

   ±2𝑥2 ∓ 2𝑥  

   −3𝑥 + 3  

   ∓3𝑥 ± 3  

   ×  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝐻. 𝐶. 𝐹 = 𝑥 − 1 

 Now put the values in equ (i) 

 𝐿. 𝐶. 𝑀 = (𝑥3 − 6𝑥2 + 11𝑥 − 6 )(𝑥3 − 4𝑥 + 3)𝑥 − 1  

 Now by Simple Division 

 

 𝑥2 − 5𝑥 + 6  𝑥 − 1 𝑥3 − 6𝑥2 + 11𝑥 − 6  

    ±𝑥3  ∓ 𝑥2  

            −5𝑥2 + 11𝑥 − 6  

            ∓5𝑥2 ± 5𝑥  

      6𝑥 − 6  

  ±6𝑥 ∓ 6  

         ×  𝑆𝑜 𝐿. 𝐶. 𝑀 = (𝑥2 − 5𝑥 + 6)(𝑥3 − 4𝑥 + 3) 
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Review Ex # 6 Review Ex # 6 

Q4:  Find the square root of : (𝐢):  𝟒𝒙𝟐 − 𝟏𝟐𝒙 + 𝟗 

Solution: 4𝑥2 − 12𝑥 + 9 4𝑥2 − 12𝑥 + 9 = (2𝑥)2 − 2(2𝑥)(3) + (3)2 4𝑥2 − 12𝑥 + 9 = (2𝑥 − 3)2 

Taking Square on B.S √4𝑥2 − 12𝑥 + 9 = ±√(2𝑥 − 3)2 √4𝑥2 − 12𝑥 + 9 = ±(2𝑥 − 3) 

(𝐢𝐢):  𝒙𝟒 + 𝟒𝒙𝟑 + 𝟔𝒙𝟐 + 𝟒𝒙 + 𝟏 

Solution: 𝑥4 + 4𝑥3 + 6𝑥2 + 4𝑥 + 1 

             𝑥2 + 2𝑥 + 1 𝑥2     𝑥4 + 4𝑥3 + 6𝑥2 + 4𝑥 + 1 

 ±𝑥4 2𝑥2 + 2𝑥             4𝑥3 + 6𝑥2 + 4𝑥 + 1 

         ±4𝑥3 ± 4𝑥2 2𝑥2 + 4𝑥 + 1                        2𝑥2 + 4𝑥 + 1 

            ±2𝑥2 ± 4𝑥 ± 1 

 0 
 

So √ 𝑥4 + 4𝑥3 + 6𝑥2 + 4𝑥 + 1 = ±( 𝑥2 + 2𝑥 + 1) 

Think 𝑸𝟓: 𝐒𝐢𝐦𝐩𝐥𝐢𝐟𝐲  𝒙𝟑 − 𝒚𝟑𝒙𝟑 − 𝒛𝟑 × 𝒙𝟐 + 𝒙𝒚 + 𝒙𝒛 + 𝒚𝒛𝒙𝟒 + 𝒙𝟐𝒚𝟐 + 𝒚𝟒 × 𝒙𝟑 + 𝒚𝟑𝒙𝟐 − 𝒚𝟐 

Solution: 𝑥3 − 𝑦3𝑥3 + 𝑧3 × 𝑥2 + 𝑥𝑦 + 𝑥𝑧 + 𝑦𝑧𝑥4 + 𝑥2𝑦2 + 𝑦4 × 𝑥3 + 𝑦3𝑥2 − 𝑦2 

= (𝑥 − 𝑦)(𝑥2 + 𝑥𝑦 + 𝑦2)(𝑥 + 𝑧)(𝑥2 − 𝑥𝑧 + 𝑧2) × 𝑥(𝑥 + 𝑦) + 𝑧(𝑥 + 𝑦)𝑥4 + 𝑦4 + 𝑥2𝑦2 × (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥 + 𝑦)(𝑥 − 𝑦)  

= (𝑥2 + 𝑥𝑦 + 𝑦2)(𝑥2 − 𝑥𝑧 + 𝑧2) × (𝑥 + 𝑦)(𝑥2)2 + (𝑦2)2 + 2𝑥2𝑦2 − 2𝑥2𝑦2 + 𝑥2𝑦2 × (𝑥2 − 𝑥𝑦 + 𝑦2)1  

= (𝑥2 + 𝑥𝑦 + 𝑦2)(𝑥2 − 𝑥𝑧 + 𝑧2) × (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥2 + 𝑦2)2 − 𝑥2𝑦2  

= (𝑥2 + 𝑥𝑦 + 𝑦2)(𝑥2 − 𝑥𝑧 + 𝑧2) × (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥2 + 𝑦2)2 − (𝑥𝑦)2  

= (𝑥2 + 𝑥𝑦 + 𝑦2)(𝑥2 − 𝑥𝑧 + 𝑧2) × (𝑥 + 𝑦)(𝑥2 − 𝑥𝑦 + 𝑦2)(𝑥2 + 𝑦2 + 𝑥𝑦)(𝑥2 + 𝑦2 − 𝑥𝑦) 

= 1(𝑥2 − 𝑥𝑧 + 𝑧2) × (𝑥 + 𝑦)1  

= (𝑥 + 𝑦)(𝑥 − 𝑧)(𝑥2 + 𝑥𝑧 + 𝑧2) 
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