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[image: image1.wmf]Exercise Questions and Solutions

 

Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.
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Exercise-2
[image: image86.wmf][image: image87.wmf]After completing the chapter, the students will be able to(
1.
explain the concept of a polynomial.
[image: image88.wmf]2.
explain with example the concept of a polynomial with one variable.
3.
explain multiplication and division of polynomials.
4.
explain the remainder theorem and the factor theorem and apply to factorize a polynomial.

5.
explain homogeneous expressions, symmetric expressions and cyclic expressions.

6.
factorize homogeneous expression, symmetric expressions and cyclic expression.

7.
resolve rational fractions into partial fractions.
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1.
Which one of the following expression is symmetric?

(a)
a2 + b + c  
(b) xy + yz + zx  


(c)
x2 ( y2 + z2 
(d) 2a2 ( 5bc ( c2
eq \o((,b) 

      Explanation: The expression xy + yz + zx remains unchanged when any two of its variables are interchanged.
2.
(i)
If a + b + c = 0 then a3 + b3 + c3 = 3abc


(ii)
The expression P (x, y, z) =  eq \f(x,y) + \f(y,z) + \f(z,x)  is cyclic.


(iii)
The simplified form of   eq \f(1,1 + x) + \f(2,1 + x2) + \f(4,x4 ( 1)  is   eq \f(1,x ( 1) .


Which one of the following statements is correct?

(a)
i and ii
(b)
ii and iii


(c) 
i and iii
(d) 
i, ii and iii
eq \o((,d)

Explanation: 


(i) Given, a + b + c = 0 or, a + b = – c


L.S. = a3 + b3 + c3  = (a + b)3 – 3ab (a + b) + c3


= (–c)3 – 3ab. (–c) + c3 



= (c3 + 3abc + c3 



= 3abc.


(ii) P (x, y, z) =  eq \f(x,y)  +  eq \f(y,z) +   eq \f(z,x) .


Replacing x, y, z by y, z, x successively, we get,


P(y, z, x) =   eq \f(y,z)  +  eq \f(z,x)  +   eq \f(x,y) = P (x, y, z).


(iii)   eq \f(1,1 + x) +  eq \f(2,1 + x2) +  eq \f(4,x2 + 1)

=  eq \f(1,1 + x) +  eq \f(1,1 ( x) +  eq \f(2,1 + x2) (  eq \f(4,1 ( x2)  +  eq \f(1,1 ( x)

=  eq \f(2,1 ( x2) +  eq \f(2,1 + x2) (  eq \f(4,1 ( x2) +  eq \f(1,1 ( x)

=  eq \f(4,1 ( x4) (  eq \f(4,1 ( x4) +  eq \f(1,1 ( x)  


=  eq \f(1,1 ( x)


Given that x + 7 is a factor of the polynomial 

x3 + px2 ( x ( 7. 

Answer the following questions 3 and 4 below:
3.
What is the value of P?

(a) (7
(b) 7
(c)  eq \f(54,7) 
(d) 477
eq \o((,b)

Explanation: Let, Q (x) = x3 + px2 – x –7


x + 7 is a factor of Q(x) then, Q (–7) = 0


or, (–7)3 + p. (–7)2 ( (–7) – 7 = 0.


or, –343 + 49p + 7 – 7 = 0 
or, 49p = 343


or, p =  eq \f(343, 49)  ( p = 7.

4.
What is the product of the other factors of the polynomial?


(a) (x ( 1) (x ( 1)
(b) (x + 1) (x ( 2)


(c) (x ( 1) (x + 3)
(d) (x + 1) (x ( 1)
eq \o((,d)

Explanation: 


Q(x) = x3 + 7x2 – x – 7 



= x2 (x + 7) –1 (x + 7)



= (x + 7) (x2 –1)  



= (x + 7) (x + 1) (x –1)


( Product of the other factors = (x + 1) (x –1)

5. If x – 2 is a factor of the polynomial 

x4 – 5x3 + 7x2 – a, show that, a = 4
Solution: Let, P(x) = x4 – 5x3 + 7x2 – a


If x – 2 is a factor of P(x), P (2) = 0 holds.

or,
(2)4 – 5(2)3 + 7(2)2 – a = 0


or,
16 – 40 + 28 – a = 0

(
a = 4  (Shown)

6. 
Let P(x) = xn – an, where n is a positive integer and a is a constant.

(i) 
Show that, (x − a) is a factor of the polynomial and find Q(x) such that P(x) = (x − a)Q(x) holds.

(ii) 
If n is an even number, show that (x + a) is a factor of the polynomial and find Q(x) such that P(x) = (x + a) Q(x) holds. 

Solution: 

(a)
Given, P(x) = xn – an 

According to the factor theorem,

 If P(a) = 0 holds, (x – a) will be a factor of the given polynomial.
P(a) = an – an = 0

( (x – a) is a factor of P(x) = xn – an (Shown)

Given that, P(x) = (x – a) Q(x) ... ... ... (i)

Here, the degree of the variable x in P(x) is n

and the degree of the variable x in (x – a) is 1

( The degree of the variable x in Q(x) is n – 1

Now, P(x) = xn ( an
= (x ( a)(xn –1 + axn–2 + a2xn(3 + ... ... + an(2x + an–1) .... (ii) 

[( xn ( yn = (x ( y) (xn(1 + xn(2y 

+ xn(3y2 + ... ... + xyn(2 + yn(1)]

Equating the equations no.(i) and no.(ii), we get,
( Q(x) = xn–1 + axn–2 + a2 xn–3 + a3xn(4 + ... ... ...+ an–1
Ans. Q(x) = xn–1 + axn–2 + a2 xn–3 + a3xn(4 +...... + an(1
(b)
According to the factor theorem, (x +a) will be a factor of P(x) = xn – an (where n is even) if P ( – a) = 0 holds.

Now, P( –a)
 = (– a)n – an

= (–1)n an – an


= an – an   [( n is even ( (–1)n = 1]


= 0

( (x + a) is a factor of P(x). (Shown)
Given, P(x) = (x + a) Q(x) .......... (i)

Here, the degree of the variable x in P(x) is n

The degree of the variable x in (x + a) is 1


( The degree of the variable x in Q(x) is n ( 1

Now, P(x) = xn ( an

= (x + a) [xn(1 ( axn(2 + a2xn(3 ( ....... + ((1)n(2  an–2 x + ((1)n(1an(1] .......... (ii)

[( xn – yn = (x + y) {xn(1 ( xn(2 y + xn(3 y2 ( .... + ((1)n(2 xyn(2 + ((1)n(1yn(1}]

Equating the equations no.(i) and no.(ii), we get,
( Q(x) = xn(1 ( axn(2 + a2xn(3 ( a3xn(4 + ..... + ((1)n(1 an(1

Ans. Q(x) = xn(1 ( axn(2 + a2xn(3 ( a3xn(4 + ... + ((1)n(1 an(1
7. 
Let P(x) = xn + an, where n is a positive integer and a is a constant. If n is an odd number, show that (x + a) is a factor of the polynomial and find Q(x) such that P(x) = (x + a)Q(x) holds.

Solution: Given, P(x) = xn + an
Where n is a positive integer and a is a constants.

Here, P((a) = ((a)n + an

= ((1)n an + an

= (an + an  [(n is odd then ((1)n = (1]


= 0

( {x ( (( a)} 

That is, (x + a) is a factor of P(x). (Shown)

Given, P(x) = (x + a) Q(x) ... ... ... (i)

Here, the degree of the variable x in P(x) is n

The degree of the variable x in (x + a) is 1

( The degree of the variable x in Q(x) is n ( 1

Again, P(x) = xn + an  

= (x + a) [xn(1 ( a xn(2 + a2xn(3 ( ... + ((1)n(2. an(2. x + ((1)n(1 an(1]  ...........(ii)

[( xn + yn = (x + y) {xn(1 ( xn(2 y + xn(3 y2 ( .... + ((1)n(2 xyn(2 + ((1)n(1yn(1}]

Equating the equations no.(i) and no.(ii), we get,
( Q(x) = xn(1 ( a xn(2 + a2xn(3 ( a3xn(4 + .... + ((1)n(1 an(1
Ans. Q(x) = xn(1 ( a xn(2 + a2xn(3 ( a3xn(4 + ... + ((1)n(1 an(1
8. Let P(x) = ax5 + bx4 + cx3 + cx2 + bx + a where a, b, c are constants and a ≠ 0. If (x − r) is a factor of P(x) , show that (rx −1) too will be a factor of P(x).
Solution: Given,

P(x) = ax5 + bx4 + cx3 + cx2 + bx + a ............. (i)

 [where a, b, c are constants and a ( 0]

 Since (x ( r) is a factor of P(x), So, P(r) = 0.

Now, P(r) = ar5 + br4 + cr3 + cr2 + br + a

( ar5 + br4 + cr3 + cr2 + br + a = 0 ............ (ii)

Let, rx ( 1 = 0

or, rx = 1

( x =  eq \f(1,r)
Now, putting x =  eq \f(1,r) in the polynomial no.(i) if the value of the polynomial becomes zero (0), then (rx ( 1) will be a factor of the polynomial.

( P  eq \b(\f(1,r)) = a eq \b(\f(1,r))5 + b eq \b(\f(1,r))4 + c eq \b(\f(1,r))3 + c eq \b(\f(1,r))2 + b eq \b(\f(1,r)) + a


=  eq \f(a,r5) +  eq \f(b,r4) +  eq \f(c,r3) +  eq \f(c,r2) +  eq \f(b,r) + a


=  eq \f(a + br + cr2 + cr3 + br4 + ar5,r5)

=  eq \f(ar5 + br4 + cr3 + cr2 + br + a,r5)

=  eq \f(0,r5)   [putting value from no.(ii)] = 0

 Since, putting x =  eq \f(1,r) in the polynomial no.(i) the value becomes zero (0), So (rx ( 1) is a factor of the polynomial.

( (rx ( 1) is a factor of P(x). (Shown)

9. Resolve into factors:

(i) x4 + 7x3 + 17x2 +17x + 6
Solution: Let, ((x) = x4 + 7x3 + 17x2 +17x + 6.
 Here, the constant term of ((x) is 6, and the set of its factors is F1= {1, (1, 2, (2, 3, (3, 6, (6}

The set of factors of the leading coefficient 1 is 

F2 = {1, (1}

Now, consider f(a), where a =  eq \f(r,s) and r ( F1​, s ( F2 

a = 1, then ((1) = 1 + 7 + 17 + 17 + 6 ( 0

a = (1, then (((1) = 1 ( 7 + 17 ( 17 + 6 = 0

a = 2, then f(2) = 16+56+68+34+6 ( 0

a= (2, then f((2) = 16(56+68(34+6 = 0

Therefore, (x+1) and (x+2) are the  factor of f(x).

Now, x4 + 7x3 + 17x2 +17x + 6


= x4 + x3 + 6x3 + 6x2 + 11x2 + 11x + 6x + 6


= x3(x +1) + 6x2(x + 1) + 11x (x + 1) + 6(x + 1)


= (x + 1) (x3 + 6x2 + 11x + 6)

Now,  x3 + 6x2 + 11x + 6


= x3 + 2x2 + 4x2 + 8x + 3x + 6


= x2 (x +2) + 4x (x + 2) + 3 (x + 2)


= (x +2) (x2 + 4x + 3)


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


= (x + 2) {x(x +3) + 1 (x + 3)}


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


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

( x4 + 7x3 + 7x2 + 17x + 6



=  (x + 1) (x3 + 6x2 + 11x + 6)


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


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

Ans. (x + 1)2 (x + 2) (x + 3)
 (ii)
4a4 + 12a3 + 7a2 – 3a – 2

Solution: Let, P(a) = 4a4 + 12a3 + 7a2 ( 3a ( 2

Here, the constant term of P(a) is -2, and the set of its factors is,

F1 = {1, (1, 2, (2}

The set of factors of the leading coefficient 4 is, 

F2 = {1, (1, 2, (2, 4, ( 4}

Now, consider P(a), where, a =  eq \f(r,s) and r ( F1, s ( F2.
a = 1, then P(1) = 4 + 12 + 7 ( 3 ( 2 ( 0

a = (1, then P((1) = 4 ( 12 + 7 + 3 ( 2 = 0

a = 2, then P(2) = 64 + 96 + 28 ( 6 (2 ( 0

a = (2, then P((2) = 64(96 + 28 + 6 ( 2 = 0

Therefore, (a+1) and (a+2) are the  factor of P(a).

Now, 4a4 + 12a3 + 7a2 – 3a – 2


= 4a4 + 4a3 + 8a3 + 8a2 ( a2 ( a ( 2a ( 2


= 4a3(a + 1) + 8a2(a + 1) – a(a + 1) – 2(a + 1)


= (a + 1) (4a3 + 8a2 – a ( 2)

Again, 4a3 + 8a2 – a – 2 = 4a2(a + 2) – 1(a + 2)


= (a + 2) (4a2 – 1)


= (a + 2){(2a)2 – (1)2}


= (a + 2) (2a – 1) (2a + 1)

( 4a4 + 12a3 + 7a2 – 3a – 2 


= (a + 1) (4a3 + 8a2 – a – 2)

= (a + 1) (a + 2) (2a – 1) (2a + 1)

Ans. (a + 1) (a + 2) (2a – 1) (2a + 1) 
(iii)
x3 + 2x2 + 2x + 1
Solution: Let, P(x) = x3 + 2x2 + 2x + 1

Here, the constant term of P(x) is 1, and the set of its factors is, F1 = {1, (1}

The set of factors of the leading coefficient 1 is, 

F2 = {1, (1}

Now, consider P(a), where, a =  eq \f(r,s) and r ( F1, s ( F2​,

a = 1 then, P(1) = 1 + 2 + 2 + 1 ( 0

a = (1 then, P((1) = (1 + 2 ( 2 + 1 = 0

( {x ( ((1)} i.e.  (x + 1) is a factor of  ((x).

Now, x3 + 2x2 + 2x + 1


= x3 + x2 + x2 + x + x + 1


= x2(x + 1) + x(x + 1) +1(x + 1)


= (x + 1) (x2 + x + 1)
Ans. (x + 1) (x2 + x + 1)
 (iv)
x(y2 + z2) + y(z2 + x2) + z(x2 + y2) + 3xyz


Solution: x(y2 + z2) + y(z2 + x2) + z(x2 + y2) + 3xyz



=  xy2 + z2x + yz2 + x2y + zx2 + y2z + 3xyz



= (xy2 + x2y + xyz) + (y2z + yz2 + xyz) + 

                (zx2 + z2x + xyz)



= xy(y + x + z) + yz(y + z + x) + zx(x + z + y)



=  (x + y + z) (xy + yz + zx)

Ans. (x + y + z) (xy + yz + zx)

(v)
(x +1)2 (y – z) + (y +1)2 (z – x) + (z +1)2 (x – y)

Solution: (x +1)2 (y – z) + (y +1)2 (z – x) + (z +1)2 (x – y)


=
(x2 + 2x +1)(y – z) + (y2 + 2y +1)(z – x) + 


    (z2 + 2z +1)(x – y)


=
x2(y – z) + 2x (y – z) + (y – z) + y2 (z – x) + 2y (z – x) + (z – x) + z2(x – y) + 2z(x – y) + (x – y)


=
x2(y – z) + y2(z – x) + z2(x – y) + 2xy – 2zx + 2yz 
– 2xy + 2zx – 2yz + y – z + z ( x + x – y


=
x2y – zx2 + y2z – xy2 + z2(x – y)


=
x2y – xy2 – zx2 + y2z + z2(x – y)


=
xy(x – y) – z(x2 – y2) + z2(x – y)


=
(x – y) {xy – z(x + y) + z2}


=
(x – y) (xy – zx – yz + z2)


=
(x – y) {x(y – z) – z(y – z)}


=
(x – y) (y – z) (x – z)


=
( (x ( y) (y ( z) (z ( x)

Ans.( (x ( y) (y ( z) (z ( x)

(vi)
b2c2 (b2 – c2) + c2a2(c2 – a2) + a2b2(a2 – b2)


Solution: b2c2(b2 – c2) + c2a2(c2 – a2) + a2b2(a2 – b2)

= b4c2 – b2c4 + c4a2 – c2a4 + a2b2(a2 – b2)


= c4a2 – b2c4 – c2a4 + b4c2 + a2b2(a2 – b2)


= c4(a2 – b2) – c2(a4 – b4) + a2b2(a2 – b2)


= (a2 – b2) {c4 – c2(a2 + b2) + a2b2}


= (a2 – b2) (c4 – c2a2 – b2c2 + a2b2)


= (a2 – b2) {c2(c2 – a2) – b2(c2 – a2)}


= (a2 – b2) (c2 – a2) (c2 – b2)


= – (a2 – b2) (b2 – c2) (c2 – a2)


= – (a – b) (b – c) (c – a) (a + b) (b + c) (c + a)

Ans. – (a – b) (b – c) (c – a) (a + b) (b + c) (c + a)

10. If 
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, show that, 

bc + ca + ab = 0  or, a = b = c


Solution:
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or, 
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or,  eq \f(1,2) 
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[( x3 + y3 + z3 – 3xyz = 
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1

(x + y + z) {(x – y)2 + (y – z)2  + (z – x)2 }]

( Either 
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or,  eq \f(bc + ca + ab,abc)  = 0

( bc + ca + ab = 0

or, 
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But if the sum of squares of two or more expression be zero then their values will be zero individually. 

	so,
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or,
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or,  eq \f(1,b) ( eq \f(1,c) = 0

or, 
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So, if 
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 then bc + ca + ab = 0 or, a = b = c  

(Shown)

11. If x = b + c – a, y = c + a – b and z = a + b – c, show that, x3 + y3 + z3 – 3xyz = 4(a3 + b3 + c3 – 3abc)


Solution:

L.S. = x3 + y3 + z3 – 3xyz


=  eq \f(1,2) (x + y + z) {(x – y)2 + (y – z)2 + (z – x)2}


= 
 eq \f(1,2)  (b + c – a + c + a – b + a + b – c) 

{(b + c – a – c – a + b)2 + (c + a – b – a – b + c)2 


+ (a + b – c – b – c + a)2}
 [Putting the values of x, y, z]

=  eq \f(1,2) (a + b + c) {(2b – 2a)2 + (2c – 2b)2 + (2a – 2c)2}


=  eq \f(1,2) (a + b + c) {4(a – b)2 + 4(b – c)2 + 4(c – a)2}


= 4· eq \f(1,2) (a + b + c) {(a – b)2 + (b – c)2 + (c – a)2}


=   4(a3 + b3 + c3 – 3abc)

      [(  eq \f(1,2) (a + b + c) {(a – b)2 + (b – c)2 + (c – a)2}

=  a3 + b3 + c3 – 3abc ]


= R.S. 


That is, x3 + y3 + z3 ( 3xyz = 4(a3 + b3 + c3 (3abc) 
  (Shown)
12. Simplify: (i)  eq \f(a2,(a –b) (a – c))  +   eq \f(b2 ,(b –c) (b –a))  +  eq \f(c2, (c –a) (c –b)) 
Solution: Given expression =  eq \f(a2,(a –b) (a – c)) +  eq \f(b2 ,(b –c) (b –a))  

+  eq \f(c2, (c –a) (c –b)) 
=  eq \f(a2 , – (a – b) (c –a))  +  eq \f(b2 , – (b –c) (a – b))  +  eq \f(c2 , – (c – a) ( b –c)) 
=  eq \f(a2 (b – c) + b2 (c –a) + c2 (a –b),–  (a –b) (b –c) (c –a)) 
But, a2 (b – c) + b2 (c – a) + c2 (a – b) = – (a – b) (b –c) (c –a)

( Given expression  =  eq \f(– (a – b) (b – c) (c – a), – (a – b) (b–c) (c –a))  = 1 

Ans. 1

(ii) 
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Solution: Given expression = 
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But its numerator, a(b – c) + b(c – a) + c(a – b) = ab – ca + bc – ab + ca – bc = 0

Similarly, a (b – c) (b + c) + b(c + a) (c – a) +c(a + b) (a – b)


= a (b2 – c2) + b(c2 – a2) + c(a2 – b2) = – (a – b) (b – c) (c – a)

and abc{(b – c) + (c – a) + (a – b)} = abc × 0 = 0

( Given expression =
[image: image21.wmf])
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Ans.  eq \f(x, (x – a) (x – b) (x – c))
(iii) 
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Solution: Given expression 
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=  eq \f((a ( b){(a + b)2 ( ab} + (b ( c) {(b + c)2 ( bc} + (c ( a){(c + a)2 ( ca},((a ( b)(b ( c)(c ( a)) 
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Ans. 0

(iv) 
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Solution: Given expression = 


[image: image31.wmf]1

x

16

x

1

8

x

1

4

x

1

2

x

1

1

16

8

4

2

-

+

+

+

+

+

+

+

+


= 
[image: image32.wmf])

1

x

)(

1

x

(

16

x

1

8

x

1

4

x

1

2

x

1

1

8

8

8

4

2

-

+

+

+

+

+

+

+

+

+


= 
[image: image33.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

-

+

+

+

+

+

+

)

1

x

)(

1

x

(

16

)

1

x

(

8

x

1

4

x

1

2

x

1

1

8

8

8

4

2


= 
[image: image34.wmf])

1

x

)(

1

x

(

)

1

x

(

8

x

1

4

x

1

2

x

1

1

8

8

8

4

2

-

+

+

+

+

+

+

+

+


= 
[image: image35.wmf]1

x

8

x

1

4

x

1

2

x

1

1

8

4

2

-

+

+

+

+

+

+


= 
[image: image36.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

-

+

+

+

+

)

1

x

)(

1

x

(

8

)

1

x

(

4

x

1

2

x

1

1

4

4

4

2


= 
[image: image37.wmf])

1

x

)(

1

x

(

)

1

x

(

4

x

1

2

x

1

1

4

4

4

2

-

+

+

+

+

+

+


=
[image: image38.wmf]1

x

4

x

1

2

x

1

1

4

2

-

+

+

+

+


= 
[image: image39.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

-

+

+

)

1

x

)(

1

x

(

4

)

1

x

(

2

x

1

1

2

2

2


= 
[image: image40.wmf])

1

x

)(

1

x

(

)

1

x

(

2

x

1

1

2

2

2

+

-

+

+

+


=
[image: image41.wmf]1

x

2

x

1

1

2

-

+

+


= 
[image: image42.wmf])

1

x

)(

1

x

(

2

1

x

-

+

+

-


= 
[image: image43.wmf])

1

x

)(

1

x

(

1

x

-

+

+

 = 
[image: image44.wmf]1

x

1

-



Ans.  eq \f(1,x – 1)
13. Express as a sum of partial fractions: 

(a)
[image: image45.wmf])
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Solution: Let, 
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Multiplying both sides of (1) with x(x +2) we get, 

5x + 4 ( A(x + 2) + Bx .................(2)

Which is true for all values of x.
Putting x = 0 in both sides of (2) we get,



     0 + 4 = 2A + 0


( A = 2

Again, putting x = -2 in both sides of (2) we get, 

            – 10 + 4 = 0 – 2B


or,  – 6 = – 2B


(  B = 3 
Putting the values of A and B in (1), we get,
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( This is the desired expression of the given fraction as a sum of partial fractions.
Ans.
[image: image50.wmf]2
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(b)
 eq \f(x+2, x2(7x+12) 
Solution: Here, x2 – 7x + 12 = x2 – 3x – 4x + 12


= (x – 3) (x – 4)

So,   eq \f(x + 2,x2 ( 7x + 12)  ​=  eq \f(x + 2,(x (3) (x (4)) 
Let,
[image: image51.wmf])

4

x

)(

3

x

(

2

x

-

-

+

( 
[image: image52.wmf]4

x

B

3

x

A

-

+

-

.............. (1)

Multiplying both sides of (1) with (x – 3) (x – 4) we get,

x + 2 ( A(x – 4) + B(x – 3)........................ (2)


Which is true for all values of x.
Now, putting x = 3 in both sides of (2) we get,  


      3 + 2 = A(3 – 4) + B(3 – 3)


or, 5 = ( A


( A = – 5

Again, putting x = 4 in both sides of (2) we get,



    4 + 2 = A(4 – 4) + B(4 – 3) 

or, 6 = 0 + B

( B = 6  

Putting the values of A and B in (1), we get,
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( This is the desired expression of the given fraction as a sum of partial fractions.
Ans.
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(c) 
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Solution: 

Let, 
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Multiplying both sides of (1) with x(x – 2) (x + 3) we get,

x2 – 9x – 6 ( A (x – 2) (x + 3) + Bx(x + 3) + Cx(x – 2) 

.............(2)

Which is true for all values of x. 

Now, putting x = 0 in both sides of (2), we get,
  ( 6 = A(– 2)(3) + 0 + 0    

( A = 1

Again, putting x = 2 in both sides of (2), we get,  

4 – 18 – 6 = 0 + B ·2 (5) + 0

or, – 20 = 10B   

( B = – 2

Putting x = – 3 in both sides of (2), we get,  

9 + 27 – 6 = 0 + 0 + C(–3)(–5)

or, 30 = 15C     

( C = 2

Putting the values of A, B and C in (1), we get,
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=  eq \f(1,x) –  eq \f(2,x – 2) +  eq \f(2,x + 3) 
( This is the desired expression of the given fraction as a sum of partial fractions.
Ans.  eq \f(1,x) –  eq \f(2,x – 2) +  eq \f(2,x + 3) 
(d)
 eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4)) 

Solution: Let,  eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4))  (  eq \f(A,x + 1)  +  eq \f(Bx + C,x2 + 4) 
................ (1)


Multiplying both sides of (1) with (x + 1) (x2 + 4) we get,


x2 ( 4x ( 7 ( A (x2 + 4) + (Bx + c) (x + 1) ........ (2)


Which is true for all values of x.

Now putting x = – 1 in both sides of (2) we get,


(( 1)2 ( 4. (( 1) ( 7 = A (1 + 4)


or,
1 + 4 ( 7 = 5A


or,
5A = ( 2


(
A =  eq ( \f(2,5) 

Again, equating the coefficients of x2, x of (2), we get,


A + B = 1


or,
 eq ( \f(2,5) + B = 1 

or,
B =  eq 1 + \f(2,5) 

(
B =  eq \f(7,5) 

and B + C = (4


or,
 eq \f(7,5)  + C = ( 4


or,
C = ( 4 (  eq \f(7,5) 

(
C = (  eq \f(27,5) 

Putting the values of A, B and C in (1), we get,

 eq \f(x2 ( 4x ( 7,(x + 1) (x2 + 4))  =  eq \f((\f(2,5),x+1) + \f(\f(7,5)x ( \f(27,5), x2 + 4) 




=  eq \f(1,5) \b(( \f(2,x + 1) + \f(7x ( 27,x2 + 4)) 

( This is the desired expression of the given fraction as a sum of partial fractions.

Ans.  eq \f(1,5) \b(( \f(2,x + 1) + \f(7x ( 27,x2 + 4)) 
(e)
 eq \f(x2,(2x + 1) (x + 3)2)  


Solution: Let,

  eq \f(x2,(2x + 1) (x + 3)2)  (  eq \f(A,2x + 1) + \f(B,x + 3) + \f(C,(x + 3)2) ...... (1)


Multiplying both sides of (1) with (2x + 1) (x + 3)2 we get,


x2 ( A (x + 3)2 + B (2x + 1) (x + 3) + C (2x + 1) ... (2)


Which is true for all values of x.

Now, putting x = – 3 in both sides of (2) we get,


((3)2 = C{2. ((3)  + 1}


or,
9 = C ((6 + 1)


or,
(5C = 9


(
C = (  eq \f(9,5) 

Again, putting x = (  eq \f(1,2) in both sides of (2) we get,


 eq \b(( \f(1,2))2 = A  eq \b((\f(1,2) + 3)2 

or,
 eq \f(1,4)  = A  eq \b(\f((1 + 6,2))2 

or,
 eq \f(1,4) = A .  eq \b(\f(5,2))2 

or,
 eq \f(1,4) = A .  eq \f(25,4) 

or,
25A = 1


(
A =  eq \f(1,25) 

Again, equating the coefficients of x2 of (2), we get,


A + 2B = 1


or,
 eq \f(1,25)  + 2B = 1


or,
2B =  eq 1 ( \f(1,25) 

or,
2B =  eq \f(25 ( 1,25) 

or,
2B =  eq \f(24,25)

or,
B =  eq \f(24,25 ( 2) 


(
B =  eq \f(12,25)

Putting the values of A, B and C in (1), we get,

 eq \f(x2,(2x + 1) (x + 3)2) =  eq \f(\f(1,25),2x + 1) +  eq \f(\f(12,25),x + 3) +  eq \f(\f((9,5),(x + 3)2)



=  eq \f(1,25(2x + 1)) + \f(12,25(x + 3)) ( \f(9,5(x + 3)2)
( This is the desired expression of the given fraction as a sum of partial fractions.

Ans.  eq \f(1,25(2x + 1)) + \f(12,25(x + 3)) ( \f(9,5(x + 3)2)
14. The polynomial of the variable x is 


P(x) = 7x2 – 3x + 4x4 – a + 12x3.

a.  Write down the standard form of P(x) and give an example of a reverse polynomial of third degree.
b.
Find the value of a if (x + 2) is a factor of the polynomial P(x) .
c.   If Q (x) = 6x3 – x2 ( 5x + 2  and Q eq \b(\f(1,2)) = 0, find the two common factors of P(x) and Q(x) .
Solution to the question no. 14
eq \o((,a)
Given, P(x) = 7x2 ( 3x + 4x4 ( a + 12x3
 
The standard form of polynomial:


P(x) = 4x4 + 12x3 + 7x2 ( 3x ( a and the example of reverse polynomial of third degree: 4x ( 3x2 + 4x3
eq \o((,b) 
From 'a', we get, P(x) = 4x4 + 12x3 + 7x2 ( 3x ( a


x + 2 is a factor of P(x) then, P((2) = 0


or,
4. ((2)4 + 12 . ((2)3 + 7. ((2)2 ( 3. ((2) ( a = 0


or,
4.16 + 12 . ((8) + 7.4 + 6 ( a = 0


or,
64 ( 96 + 28 + 6 ( a = 0


or,
2 ( a = 0


(
a = 2.


( Required value is 2

eq \o((,c)
Putting a = 2 in (i), we get,

P(x) = 4x4 + 12x3 + 7x2 ( 3x ( 2


Here, the constant term of P(x) is -2, and the set of its factors is, F1 = {1, (1, 2, (2}


The set of factors of the leading coefficient 4 of P(x) is, F2 = {1, (1, 2, (2, 4, (4}


Now, consider P(a), where a =  eq \f(r,S) and r ( F1, S ( F2

a =  eq \f(1,2)  then, P eq \b(\f(1,2)) = 4.  eq \b(\f(1,2)) 4 + 12.  eq \b(\f(1,2)) 3 + 7.  eq \b(\f(1,2)) 2 ( 3.  eq \b(\f(1,2)) ( 2



= 4.  eq \f(1,16) + 12.  eq \f(1,8) +7.  eq \f(1,4) ( eq \f(3,2) (2



=  eq \f(1,4) +  eq \f(3,2) +  eq \f(7,4) (  eq \f(3,2) ( 2



=  eq \f(1 + 7 ( 8,4)  =  eq \f(8 ( 8,4)  = 0


So, (2x ( 1) is a factor of P(x).

a = (  eq \f(1,2) then, P eq \b(( \f(1,2)) = 4.  eq \b(– \f(1,2)) 4 + 

12.  eq \b(– \f(1,2)) 3 + 7.  eq \b(– \f(1,2)) 2 ( 3.  eq \b(– \f(1,2)) (2


= 4.  eq \f(1,16) ( 12.  eq \f(1,8) + 7.  eq \f(1,4) +  eq \f(3,2) ( 2


=  eq \f(1,4) (  eq \f(3,2) +  eq \f(7,4) +  eq \f(3,2) ( 2


=  eq \f(1 + 7 ( 8,4)  =  eq \f(8 ( 8,4)  = 0


That is, (2x + 1) is a factor of P(x).

If a = ( 1 then, P((1) 


  = 4((1)4 + 12.((1)3 + 7.((1)2 ( 3.((1) ( 2


  = 4 ( 12 + 7 + 3 ( 2


  = 14 ( 14 = 0


That is, (x + 1) is a factor of P(x) and given that, 


(x + 2) is a factor of P(x). The degree of P(x) is 4 and we have got four factors of degree one.


So, consider k as constant factor of P(x).

( 
P(x) = K(x + 1) (2x + 1) (2x ( 1) (x + 2)


Comparing the coefficients of the leading term on both sides, we see that, k = 1


So, P(x) = (x + 1) (2x + 1) (2x ( 1) (x + 2)


Again, Q(x) = 6x3 ( x2 + 5x + 2 and Q eq \b(\f(1,2)) = 0


That is, (2x ( 1) is a factor of Q(x).
( 
Q(x) = 6x3 ( x2 + 5x + 2



= 6x3 ( 3x2 + 2x2 ( x ( 4x + 2



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


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



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



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


So, (2x ( 1) and (x + 1) are the two common factors of P(x) and Q(x) . (Ans.)

15. The polynomial of x, y, z is 

F(x, y, z) = x3 + y3 + z3 – 3xyz.
a.
Show that, F (x, y, z) is a cyclic expression.
b.
Factorize F (x, y, z) and show that if F (x, y, z) = 0, 


x + y + z ( 0 so, (x2 + y2 + z2) = (xy + yz + zx)
c.
If x = b + c ( a, y = c + a – b and z = a + b – c, show that,  F (a, b, c) : F (x, y, z) = 1 : 4
Solution to the question no.-15
eq \o((,a)
Given, F(x, y, z) = x3 + y3 + z3 ( 3xyz.


Given expression is the polynomial of the variables of x, y, z.

Then writing y in place of x, z in place of y, x in place of z, we get,

F (y, z, x) = y3 + z3 + x3 ( 3.y.z.x




= x3 + y3 + z3 ( 3xyz


It is seen that, the expression remain unchanged when variables are interchanged.

That is, F (x, y, z) = F (y, z, x)


So, F (x, y, z) is a cyclic expression. (Shown)
eq \o((,b)
Given,

F (x, y, z) = x3 + y3 + z3 ( 3xyz



= (x + y)3 ( 3xy (x + y) + z3 ( 3xyz



= (x + y)3 + z3 ( 3xy (x + y + z)



= (x + y + z) {(x + y)2 ( (x + y).z + z2} 





(3xy (x + y + z)



= (x + y + z) (x2 + 2xy + y2 ( zx ( yz + z2) 

( 3xy (x + y + z)


= (x + y + z) (x2 + 2xy + y2 ( zx ( yz + z2 ( 3xy)


= (x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx) 

(Ans.)


According to the question, F (x, y, z) = 0


or,
(x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx) = 0


or,
x2 + y2 + z2 ( xy ( yz ( zx = 0 [( x + y + z ( 0]


(
x2 + y2 + z2 = xy + yz + zx  (Shown)
eq \o((,c)
Given,


x = b + c ( a



y = c + a ( b


and
z = a + b ( c


From 'b', we get that 


   F (x, y, z)


= (x + y + z) (x2 + y2 + z2 – xy – yz – zx)


=  eq \f(1,2) (x + y + z) (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)


=  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2}


= 
 eq \f(1,2) (b + c ( a + c + a ( b + a + b ( c) {(b + c ( a ( c ( a + b)2 + (c + a ( b ( a ( b + c)2 + ( a + b ( c ( b ( c + a)2}  
[Putting the values of x, y, z]


=  eq \f(1,2) (a + b + c) {(2b ( 2a)2 + (2c ( 2b)2 + (2a ( 2c)2}


=  eq \f(1,2) (a + b + c) {4(a ( b)2 + 4(b ( c)2 + 4 (c ( a)2}


= 4.  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}


= 4(a3 + b3 + c3 ( 3abc) [(  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2  
+ (c ( a)2} = a3 + b3 + c3 ( 3abc]


= 4. F(a, b, c).


or, F (x, y, z) = 4 F(a, b, c)


or,  eq \f(F (x, y, z),F (a, b, c)) = 4 



or,  eq \f(F (a, b, c),F (x, y, z)) = \f(1,4)  [Inversing]


( F (a, b, c) : F (x, y, z) = 1 : 4  (Shown)
16. The four expressions of the variable x are (x + 3), (x2 ( 9), (x3 + 27) and (x4 ( 81).

a.  Form a proper rational fraction and an improper rational fraction from the above expressions.
b.
Express  eq \f(x3 + 27,x2 ( 9)  as a sum of partial fractions.
c. 
Simplify the sum of the reciprocals (multiplicative inverses) of the first, second and fourth of the above expressions.
Solution to the question no. 16
eq \o((,a) A rational fraction  eq \f(N(x),D(x)) will be proper rational fraction if the degree of D(x) is greater than N(x) and will be improper rational fraction if the degree of N(x) is greater than D(x).

Given four expressions of the variable x are, (x  + 3), (x2 ( 9), (x3 + 27) and (x4 ( 81)

 Proper rational fraction =  eq \f(x + 3,x2 ( 9)
[ ( Degree of the numerator x + 3 is smaller than the degree of the denominator x2 ( 9]

and improper rational fraction =   eq \f(x4 ( 81,x3 + 27) 

[(Degree of the numerator x4 ( 81 is greater than the degree of the denominator x3 + 27]

eq \o((,b) Given fraction
=  eq \f(x3 + 27,x2 ( 9)  =  eq \f(x3 + 33,x2 ( 32) 



=  eq \f((x + 3) (x2 ( x. 3+ 32),(x + 3) (x ( 3)) 



=  eq \f(x2 ( 3x + 9,x ( 3) 



=  eq \f(x(x ( 3) + 9,x ( 3) =  eq x + \f(9,x ( 3) 

(  eq \f(x3 + 27,x – 9) =  eq x + \f(9,x ( 3)  (Ans.)
eq \o((,c) Here, first expression = x + 3



  Second expression = x2 ( 9 and fourth expression = x4 ( 81


(
Multiplicative inverses of the given expressions are  eq \f(1,x + 3) ,  eq \f(1,x2 ( 9) and  eq \f(1,x4 ( 81) respectively.


( The sum of the reciprocals


            
=  eq \f(1,x + 3)  +  eq \f(1,x2 ( 9)  +  eq \f(1,x4 ( 81) 


=  eq \f(1,x + 3) +  eq \f(1,(x + 3 )(x ( 3)) +  eq \f(1,x4 ( 81) 


=  eq \f(x ( 3 + 1,(x + 3) (x ( 3)) +  eq \f(1,(x2)2 ( 92) 


=  eq \f(x ( 2,x2 ( 9)  +  eq \f(1,(x2 + 9) (x2 ( 9)) 


=  eq \f((x ( 2) (x2 + 9) + 1,(x2 + 9) (x2 ( 9)) 


=  eq \f(x3 + 9x ( 2x2 ( 18 + 1,x4 ( 81) 


=  eq \f(x3 ( 2x2 + 9x ( 17,x4 ( 81) 

Ans.  eq \f(x3 ( 2x2 + 9x ( 17,x4 ( 81) 
17. (x + 1)3y + (y + 1)2 is an algebraic expression.
a.   Express it as a polynomial of the variable x in its standard form, and find its degree, leading coefficient and constant term (term independent of x)
b.  Express it as a polynomial of the variable y in its standard form, and find its degree, leading coefficient and constant term.

c. 
Find its degree as a polynomial of the variables x and y.
Solution to the question no. 17 

eq \o((,a)
Given expression = (x +1)3 y + (y +1)2 



= (x3 + 3x2 + 3x +1) y + y2 + 2y + 1



= x3y + 3x2y +3xy + y2 + 3y + 1
Here, considering x as variable and y as constant it is a standard form of polynomial.
Here,
Degree of the variable x = 3 


Leading coefficient = y


and constant term = y2 + 3y + 1

eq \o((,b)
In this case, we have to consider all the symbols as constant excluding y.

Given expression = (x +1)3 y + (y +1)2 



= (x +1)3 y + y2 + 2y +1 



= y2 + {2 + (x +1)3}y +1 



= y2 + ( x3 + 3x2 + 3x +3)y +1


[Here, y is considered as variable and x is considered as constant]


It is standard form of the polynomial.

Here, degree of the variable y = 2


Leading coefficient = 1


and constant term = 1

eq \o((,c)
Given expression = (x +1)3y + (y +1)2 



= (x3 + 3x2 + 3x +1)y + y2 +2y +1 



= x3y +3x2y + 3xy + y2 + 3y +1 


Here, the highest value of the sum of powers of x and y is obtained 4.

(Considering the expression as the polynomial of the variables x and y, the degree of the polynomial is 4.
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1.
If (x + 1) is a factor of x3 + 2x2 + 2x + a, then a = ?  [Dhaka Board-'15]

a
(5
b
(1
c
1
d
5
 eq \o((,c)
2.
What is the leading coefficient of the polynomial x6 + 3x5 ( 2x4 ( 5?  [Dhaka Board-'15]

a
(5
b
1
c
3
d
6
 eq \o((,b)
3.
If p(x, y) = x2 + y2 ( 2xy then p(1, (2)? [Dhaka Board-'15]

a
9
b
1
c
(1
d
(9
 eq \o((,a)
4.
Which of the following is symmetric? [Dhaka Board-'15]

a
2a2 ( 5ab + c2
b
xy + yz ( zx

c
x2 ( y2 + z2
d
a + b + c
 eq \o((,d)
5.
If y = eq \f(1,x) then, what will be the constant term? [Dhaka Board-'15]

a
(20
b
1
c
4
d
20
 eq \o((,a)
6.
If P(x) is a non-negative polynomial and a ( 0 then what will be the remainder after dividing P(x) by (ax + b)? [Rajshahi Board-'15]

a
P eq \b(– \f(b,a))
b
P eq \b(– \f(a,b))
c
P eq \b(\f(b,a))
d
P eq \b(\f(a,b))
 eq \o((,a)
7.
If a factor of the polynomial 2x3 + x2 + ax + 18 is (x + 2), then, a = ? [Rajshahi Board-'15]

a
–15
b
–3
c
3
d
15
 eq \o((,c)
8.
If a + b + c = 0 then a3 + b3 + c3 =? [Rajshahi Board-'15]

a
0
b
(a – b) (b – c) (c – a)


c
3abc
d
abc
 eq \o((,c)
9.
x4 + x3 + 7x2 − a is a polynomial and (x − 2) is a factor of it. Then a = ? [Dinajpur Board-'15]

a
44
b
48
c
50
d
52
 eq \o((,d)
10.
 eq \f(x3,x2 − 16)

What is the equal value to the fraction? [Dinajpur Board-'15]

a
x +  eq \f(16,x2 − 16)
b
x +  eq \f(16,x3 − 16)

c
x +  eq \f(16x,x2 − 16)
d
1 +  eq \f(16x,x2 − 16)
 eq \o((,c)
11.
If p(x) = 3x3 + 2x2 – 7x + 8, then  p eq \b(\f(1,2)) =? [Comilla Board-'15]

a
 eq \f(21,8)
b
 eq \f(43,8)
c
 eq \f(53,8)
d
 eq \f(63,4)
 eq \o((,b)
12.
 eq \f(x3,x2 – 9) =? [Comilla Board-'15]

a
x +  eq \f(9,x2 – 9)
b
x +  eq \f(x,x2 – 9)

c
x +  eq \f(9x,x2 – 9)
d
x +  eq \f(1,x2 – 9)
 eq \o((,c)
13.
(a – b)3 + (b –c)3 + (c – a)3 =? [Comilla Board-'15]

a
(a – b) (b – c) (c – a)


b
2 (a – b) (b – c) (c – a)


c
3 (a – b) (b – c) (c – a)


d
–3 (a – b) (b – c) (c – a)

 eq \o((,c)
14.
What will be the remainder if the polynomial P(x) = 2x2 − 9x + 6 is divided by (x − 4)? [Chittagong Board-'15]

a
4
b
2
c
1
d
−2
 eq \o((,b)
15.
If ((x) = x2 – 7x + 12 then for what values of x, ((x) will be zero? [Sylhet Board-'15]

a
–3, – 4
b
–3, 4
c
3, 4
d
3, – 4
 eq \o((,c)
16.
If a + b + c = 0 the ( [Sylhet Board-'15]

i. 
a3 + b3 + c3 = 3abc
ii.
 eq \f(1,a) =  eq \f(1,b) =  eq \f(1,c)

iii.
(a + b)3 + 3abc = – c3

Which of the following is true?

a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
 eq \o((,a)
17.
Which is the polynomial of x? [Sylhet Board-'15]

a
4x4 – 5x3y2 + 7
b
5x3 +  eq \f(3,x) + 8


c
 eq \f(1,3)x3 +  eq \f(2,x2) + 9
d
4x–4 – 2x2 + 12
 eq \o((,a)
p(x) = 2x3 – 5x2 + 6x – 3

Answer (18 - 19)

18.
What will be the remainder dividing P(x) by (x – 3)? [Sylhet Board-'15]

a
–120
b
–30
c
–24
d
24
 eq \o((,d)
19.
Which one is the factor of p(x)? [Sylhet Board-'15]

a
x – 3
b
x + 1
c
x ( 2
d
x – 1
 eq \o((,d)
Answer to the question 20 − 22 considering the following information:

(x + 3) is a factor of the polynomial x3 + 2x2 − ax − 6. 

20.
Which one is the leading co-efficient of the polynomial? [Jessore Board-'15]

a
−6
b
1
c
2
d
3
 eq \o((,b)
21.
What is the value of 'a'? [Jessore Board-'15]

a
13
b
5
c
−5
d
−17
 eq \o((,b)
22.
What are the other factors of the polynomial? [Jessore Board-'15]

a
(x + 1) and (x − 2)
b
(x + 1) and (x + 2) 


c
(x − 1) and (x + 2)
d
(x − 1) and (x − 2) 
 eq \o((,a)
23.
Which one of the following expression is cyclic? [Jessore Board-'15]

a
a2 − b2 + c2
b
a2b + ab2 + b2c


c
xy + yz − zx
d
x2y + y2z + z2x
 eq \o((,d)
24.
Which one is improper fraction? [Jessore Board-'15]

a
 eq \f(x + 2,(x − 2) (x + 1))
b
 eq \f(2x2,(x − 1) (x − 2) (x + 3))

c
 eq \f(1,1 − x3)
d
 eq \f(x5,x4 + 2x2 + 1)
 eq \o((,d)
25.
y5 − 3y6+ 5y4 − 7 is a polynomial of y. [Barisal Board-'15]

i.
the polynomial is of degree 6 

ii.
the leading term of the polynomial is 3y6


iii.
the constant term of the polynomial is − 7 


Which one of the following is correct?

a
i & ii 
b
i & iii
c
ii & iii
d
i, ii & iii
 eq \o((,b)
26.
If ((x) = 2x3 + 6x2 − 6x + a is divisible by x − 1. What is the value of a? [Barisal Board-'15]

a
−2
b
−1
c
1
d
2
 eq \o((,a)
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27.
What will be the remainder if the polynomial P(x) = 36x2 ( 8x + 5 is divided by (2x ( 1)? [Mirzapur Cadet-15]

a
10
b
8 
c
5
d
2 
eq \o((,a)

Given that x + 7 is a factor of the polynomial x3 + px2 – x – 7. Answer the following questions 5 and 6

28.
What is the value of P? 
[Mymensingh Girls' Cadet-15]

a
–7
b
7 
c
 eq \f(54,7) 
d
477 
eq \o((,b)
29.
What is the product of the other factors of the polynomial? 
[Mymensingh Girls' Cadet-15]

a
(x – 1(x – 4)
b
(x – 1)(x – 2) 


c
(x – 1) (x – 3) 
d
(x – 1)(x + 1) 
eq \o((,d)
30.
For the expression a2 + b2 + c2 + ab + bc + ca which of the following correct?[Mymensingh Girls' Cadet-15]

a
The expression is neither homogeneous nor circle


b
The expression is cyclic but not homogeneous. 


c
The expression is homogeneous but not cyclic

 
d
The expression is homogeneous and cyclic 
eq \o((,d)
31.
If 
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, (Where A and B are rational number).Find the value of A? [Rajshahi Cadet-15]

a
(3
b
(2
c
1
d
2
eq \o((,d)
32.
Which one is the factor of p(x) = 7x3 – 8x2 + 6x – 36? [Pabna Cadet-15]


a
(x + 2) 
b
(x – 2) 


c
(2x + 1) 
d
(2x – 1) 
eq \o((,b)
33.
One partial fraction of the fraction  eq \f(1,(x + 1)(x + 2)) is –  [Joypurhat Girls' Cadet-15]

a
 eq \f(–1,x + 1)
b
 eq \f(–2,x + 1) 
c
 eq \f(–1,x + 2)
d
 eq \f(–2,x + 2) 
eq \o((,c)
34.
If ((x) = x3 + 5x2 + 6x + a and (((4) = 0, what is the value of a? [Rangpur Cadet-15]

a
(1
b
2 
c
4 
d
8 
eq \o((,d)
35.
If P (x, y, z) = x4 + y4 + z4 ( x2yz ( xy2z ( xyz2, then P (2, 0, 2) = ? [Rangpur Cadet-15]

a
12
b
22 
c
32 
d
62 
eq \o((,c)
36.
If the polynomial of P(x) = x3 ( 8x2 + 6x + 60 is divided by x + 2, what will be the remainder? [Rangpur Cadet-15]

a
6
b
8 
c
10 
d
182 
eq \o((,b)
37.
The remainder of P(x) = 5x3 + 6x2 ( ax + 6 upon division by x ( 2 is 6, what is the value of a? [Rangpur Cadet-15]

a
30
b
31
c
32 
d
34 
eq \o((,c)
38.
If P(x) is a reciprocal polynomial of degree n ( 2 and if x = 5 is a root of P(x) = 0, then at least one value of x is ( [Rangpur Cadet-15]

a
(  eq \f(1,5)
b
(5 
c
 eq \f(1,5)
d
5 
eq \o((,d)
39.
The expression may not necessarilly be a polynomial when it is obtained from two polynomials by( [Rangpur Cadet-15]

a
Addition
b
Subtraction 


c
Multiplication 
d
Division 
eq \o((,d)
40.
What is the value of (a ( b)3 + (b ( c)3 + (c ( a)3 ( 3(a ( b) (b ( c) (c ( a)? [Rangpur Cadet-15]

a
(1
b
0 
c
1 
d
2 
eq \o((,b)
41.
If x ( 2 is a factor of the polynomial x4 ( 5x3 + 7x2 ( a, what is the value of a? [Comilla Cadet-15]

a
1
b
2 


c
3
d
4 
eq \o((,d)
42.
If P(x) = x2 – 5x + 6, then what will be the remainder when we divide P(x) by (x – 4)?  [Feni Girls' Cadet-15]

a
1
b
2 
c
3 
d
x + 2 
eq \o((,b)
43.
How many way the sets is expressed? [Feni Girls' Cadet-15]

a
2
b
3

 
c
4
d
5 
eq \o((,a)
44.
If P(x) = 7x3 – 8x2 + 6x – 36. For which value of x, P(x) will be zero? [Feni Girls' Cadet-15]

a
1
b
–1 


c
2 
d
–2 
eq \o((,c)
45.
If  eq \f(5x + 2,(x + 2)(3x – 2)) (  eq \f(A,x + 2) + \f(B,3x – 2) Partial fraction = ? [Feni Girls' Cadet-15]

a
 eq \f(2,x + 2) + \f(1,3x – 2)
b
 eq \f(2,x + 2) –  eq \f(1,3x – 2) 


c
 eq \f(1,x + 2) + \f(2,3x – 2)
d
 eq \f(2,x + 2) + \f(1,3x + 2) 
eq \o((,c)
46.
If x2 – 5x + 6 divided by x – 4, then remainder will be – [Faujdarhat Cadet-15]

a
2
b
–2 


c
4 
d
–4 
eq \o((,a)
47.
If a3 + b3 + c3 = 3abc then a + b + c = ? [Sylhet Cadet-15]

a
3
b
1 


c
0 
d
2 
eq \o((,c)
48.
If 2x4 – 6x3 + 5x – 2 is divided by x – 1, what will be the degree of the quotient?  [Jhenidah Cadet-15]

a
4
b
3 


c
2 
d
1 
eq \o((,b)
49.
Which one is the factor of a2 –  eq \f(8,3)ab – b2? [Jhenidah Cadet-15]

a
(a – 3b) eq \b(a + \f(b,3))
b
(a + 3b)  eq \b(a + \f(b,3)) 


c
(a – 3b) eq \b(a – \f(b,3))
d
(a – 3b) eq \b(a + \f(3,b)) 
eq \o((,a)
50.
Which one is homnogeneous polynomial of degree two? [Jhenidah Cadet-15]

a
P(x, y) = x2 + y2 + 2gx + 2fy + c


b
P(x, y) = x2 + y2 + 2xy 


c
P(x, y) = x2 + y2 + 2rx

 
d
P(x, y) = x2 + y2 + 2ry 


eq \o((,b)
51.
What will be the remainder when p(x) = x2 – 7x + 3 is divided by (x – 3)? [Barisal Cadet-15]

a
7
b
9 


c
–9 
d
–7 
eq \o((,c)
52.
If P(x) = 2x3 + 3x2 – 7x + 8 what is the value of P(–1)?  


[Mirzapur Cadet-14]

a
8
b
13


c
16
d
20

eq \o((,c)
53.
What will be the remainder if the polynomial P(x) = 9x2 – 6x + 5 is divided by (3x – 1)? 


[Mymensingh Girls' Cadet-14]

a
4
b
5


c
6
d
7
eq \o((,a)
54.
Which of the following is homogenious polynomial?

[Mymensingh Girls' Cadet-14]

a
x2y + 2xy2 + 2xy 
b
2x2 + 2xy2 + 2xy 


c
x2y + 2y2 + 2xy
d
x2y + 2xy2 
eq \o((,d)
55.
Which expression is not symmetric?  

[Mymensingh Girls' Cadet-14]

a
xy + yz + zx 
b
x2 + y2 + z2 


c
–x2 – y2 – z2 
d
x3 –y3 – z3 
eq \o((,d)
56.
A cyclic expression is an expression with ....variables.  

[Mymensingh Girls' Cadet-14]

a
one 
b
two 


c
three 
d
more than three 

eq \o((,c)
57.
If a + b + c = 0, then a3 + b3 + c3 = what? 


[Rajshahi Cadet-14]

a
3abc
b
3ab
c
abc
d
3
eq \o((,a)
58.
Which one of the following polynomial is symmetric and homogenous of degree? 


[Rajshahi Cadet-14]

a
a + b + c
b
ax2 + 2xy + by


c
a2 + b2 + c2
d
ax + 2xy + by2

eq \o((,c)
59.
If P(x) = x2 ( 5x + 6, then what will be the remainder when we divide P(x) by (x ( 4)? 


[Pabna Cadet-14]


a
1
b
2


c
3
d
x + 2

eq \o((,b)
60.
(x ( y ( z)2 = ? 


[Joypurhat Girls' Cadet-14]

a
x2 + y2 + z2 ( 2xy ( 2yz ( 2zx


b
x2 + y2 + z2 ( 2xy ( 2yz + 2zx


c
x2 + y2 + z2 ( 2xy + 2yz ( 2zx


d
x2 + y2 + z2 + 2xy ( 2yz ( 2zx

eq \o((,c)
61.
If P(x, y, z) = x4 + y4 + z4 – x2yz – xy2z – xyz2, then P(–1, 0, 1) = ?


[Rangpur Cadet-14]

a
–1
b
0
c
1
d
2
eq \o((,d)
62.
Which one of the following expression is symmetric?   

[Comilla Cadet-14]

a
a + b + c  
b
xy + yz + zx 


c
x2 – y2 + z2 
d
2a2 – 5bc – c2 

eq \o((,a)
63.
If  x – 2 is a factor of polynomial p(x) = x4 – 5x3 + 7x2 – a then what will be the value of a?
[Comilla Cadet-14]

a
2
b
4


c
5
d
7

eq \o((,b)
64.
Dividend = ?


[Faujdarhat Cadet-14]

a
Devisor ( Quotient + Remainder


b
Devisor ( Remainder + Quotient 


c
Devisor ( Quotient ( Remainder


d
Devisor ( Quotient ( Remainder 

eq \o((,a)
65.
If x2 ( 5x + 6 is divided by x ( 4 then the remainder is (


[Faujdarhat Cadet-14]

a
4
b
(4


c
2
d
(2

eq \o((,c)
66.
Which one is the homogeneous polynomial of degree 2? 


[Sylhet Cadet-14]

a
x2 + 2xy + y2
b
ax2 + 2y + by2 


c
xy2 + 2xy2 + y3 
d
x2 + 2x + y2 

eq \o((,a)
67.
Which one is the improper fraction?  
[Sylhet Cadet-14]

a
 eq \f(1,x2 + 1)  
b
 eq \f(x + 1,x3 + 1)  
c
 eq \f(x4 + 1,x3 + 1)  
d
 eq \f(x,x2 + 1) 
eq \o((,c)
68.
Which is the symmetric expression?  
[Sylhet Cadet-14]

a
a2 + b + c2 
b
xy + yz + zx 


c
x2 – y2 + z2 
d
None 

eq \o((,b)
69.
The polynomial x2 + y2 + z2 + xy + yz + zx, is–

[Jhenidah Cadet-14]  


a
Homogenious 
b
Symmetric 


c
Cyclic 
d
All of the above.

eq \o((,d)
70.
If P(x) = 18x3 + 15x2 ( x ( 2 then which one is the factor?


[Barisal Cadet-14]



a
(x ( 1)
b
(x ( 2)


c
(2x + 1)
d
(2x + 2)

eq \o((,c)
71.
If a3 + b3 + c3 = 3abc then which of the following is true? 


[Barisal Cadet-14]

a
a +b + c = 0
b
a = b = c 


c
none of them
d
both 

eq \o((,d)
72.
 eq \f(5x ( 7,(x ( 1) (x ( 2)) = eq \f(A,(x ( 1)) + eq \f(B,(x ( 2)) then 
A = ?, B = ? 


[Barisal Cadet-14]

a
A = 1, B = 2
b
A = 2, B = 3


c
A = 2, B = 2
d
A = 5, B = 2

eq \o((,b)
73.
If P(x) = 32x4 – 16x2 + 8x + 7( [Pabna Cadet-15]
 


i.
P(0) = 7 
ii.
P(1) = 31 


iii.
P(–1) = 15


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,d)
74.
The subjects are – [Joypurhat Girls' Cadet-15]

i.
x2y + y2z + z2x + xyz is a homogeneous polynomial of x, y, z 

ii.
bc(b + c) + ca(c + a) + ab(a + b) ( 



(a + b)(b + c)(c + a) 


iii.
 eq \f(x2,y2) + \f(y2,z2) + \f(z2,y2) is a cyclic expression 


Which one is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
75.
The degree of zero polynomial is ( [Rangpur Cadet-15]

i.
0

ii.
not possible to obtain


iii.
undefined. 


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,b)
76.
If P(x) and Q(x) are polynomials of the variable x and N (x) =  eq \f(P(x),Q(x)) exists, then ( [Rangpur Cadet-15]

i.
Degree of N(x) = Degree of 



P (x) ( Degree of Q(x)

ii.
Principal coefficient of N (x) 



=  eq \f(Principal coefficient of P(x),Principal coefficient of Q(x))

iii.
N(x) =  eq \f(P(x),Q(x)) is a polynomial. 


Which one is correct?


a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,a)
77.
The expression  eq \f(x,y) +  eq \f(y,z) +  eq \f(z,x) is ( [Rangpur Cadet-15]

i.
Cyclic 
ii.
Asymmetric


iii.
a polynomial


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,a)
78.
The following subjects are ( 
[Joypurhat Girls' Cadet-14]

i.
x(y ( z) + y(z ( x) + z(x ( y) = 0

ii.
(x ( 1) is the factor of x4 + x3 + x ( 3 


iii.
x3 + y3 + z3 ( 3xyz = 0, then x = y = z 


Find the correct answer (

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,d)
79.
If N(x) = D(x) Q(x) + R(x)  holds for all x, then (
[Rangpur Cadet-14]

i.
degree of Q(x) = degree of N(x) – degree of D(x)  

ii.
R(x) = 0 or degree of R(x) > degree of D(x)


iii.
degree of N(x) = degree of D(x). degree of Q(x). 


Which one is correct?


a i


b i and ii


c i and iii

d i, ii and iii

eq \o((,a)
80.




[Comilla Cadet-14]

i.
If a + b + c = 0 then a3 + b3 + c3 = 3abc 

ii.
The expression P(x, y, z) = x/y + y/z + z/x is cyclic  


iii.
The simplified form of 
eq \f(1,1+x) + \f(2,1+x2) + \f(4,x4–1) = \f(1,x–1)

Which one of the following statements is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,d)
81.
Read the following statement :  
[Jhenidah Cadet-14]

i.
Addition of two polynomial is a polynomial 



ii.
Multiplication of two polynomial is a polynomial  


iii.
Division of two polynomial is a polynomial.  


Which of the following is correct?

a
i and ii  
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,a)
P(x) = 3x3 + 2x2 ( 7x + 8? With P(x) answer question (2 ( 4)

82.
The leading co-efficient of P (x) is ( [Comilla Cadet-15]

a
3x
b
3 


c
x
d
2 
eq \o((,b)
83.
8 is known as ( [Comilla Cadet-15]

a
Variable
b
Constant 


c
function
d
relation 
eq \o((,b)
84.
What is the value of P ((1)? [Comilla Cadet-15]

a
8
b
13 
c
14
d
20
eq \o((,c)
Answer the question (85-86) 

considering information below?

P(x) = 7x3 ( 8x2 + 6x ( 36

85.
For which value of x, P(x) will be zero?
[Pabna Cadet-14]


a
1
b
(1
c
2
d
(2
eq \o((,c)
86.
Which one is the factor of P(x) 
[Pabna Cadet-14]


a
(x + 2)
b
(x ( 2)


c
(2x + 1)
d
(2x ( 1)

eq \o((,b)

[image: image68.wmf] 

Pay your earnest attention to the topic

-

related information for 

 

          making your concept clear

 

Topicwise MCQs with Answer

s

 



	((( Polynomial( Text page-39


( 
A polynomial is a special type of algebraic expression. In such an expression there are one or more terms.
(   Each term in a polynomial expression is a product of a constant and a non-negative integral power of one or more variables.

(
A polynomial which has only one variable is called a polynomial with one variable.

(
If x is a variable the expressions of the form of ax0, ax + b, ax2 + bx + c etc. are called the polynomial of x.  

(  Generally, the terms of a polynomial of the variable x have the form CxP, where C (independent of x ) is a fixed number (which may be zero) and p is a non-negative integer. 

(
If p is zero, the term becomes C , and if C is zero, the term is suppressed in the polynomial. C is called the coefficient of xp in the term CxP and p is called the degree of the term.
(
The degree of the polynomial ax3 + bx2 + cx + d is 3, leading term is ax3, leading coefficient is a and constant term is d.

(
A polynomial which has two variables is called a polynomial with two variables. 

(    In the term Cxpyq where C is coefficient and the degree of the term is p + q , provided C ≠ 0.

(   In the mentioned terms of the polynomial, the largest of the degrees is called the degree of the polynomial.

(
Polynomial is denoted in the form P(x, y).

(
A polynomial may be of the form Cxpyqzr.

(
( p + q + r) is the degree of the term Cxpyqzr.
87.
How many terms are there in the expression 


5y ( 3y + 2y ( 3x ( 4? (easy)

a
5
b
4


c 3
d
2
eq \o((,c)
88.
What is the constant term of the polynomial 


x(x5 ( 2x + 2 ( x)?  (easy)

a
0

b 2

c 5
d
6
eq \o((,b)
89.
Which of the following is the constant term of the polynomial P(x) = x3 ( 6x2 + 11x ( 6? (easy)

a
(6
b
1


c 6
d
11
eq \o((,a)
90.
In which of the following terms the degree of the variable x is zero? (easy) 


a
4x2

b 4x

c  eq \f(3,x)
d
2
eq \o((,d)
91.
What is the degree of the polynomial 3 ( x3 ( x4 + x6 ( 2 ( x5 + x2? (medium)

a
2

b 3

c 4
d
6
eq \o((,a)
92.
 If x3y + 5xy3 + x2y5 + 3xy2 + 2 is an expression of the variables of x and y, what is the degree of the polynomial? (medium) 

a 3

b 4

c 5
d 7
eq \o((,d)
93.
What is the value of the leading coefficient of the polynomial x2 (3 ( 2x ( x3)? (easy) 


a
( 3

b ( 1

c 1
d
3
eq \o((,b)
94.
What is the leading coefficient of the polynomial 2 (1 + 2x) (1 ( 2x)? (medium) 


a
( 8

b 2 

c 4
d
8
eq \o((,a)
95.
What is the leading term of the polynomial x3 ( x7 ( 2 ( x6 ( 2? (easy)

a
x3

b ( x7

c x6
d
( x
eq \o((,a)
96.
Which of the following is the standard form of polynomial of the variable x? (medium) 

a 3x2 ( y2 + x ( 3
b 
( x6 + x4 + x2 + 3y ( 1

c 5x2y ( 4x4y4 ( 2
d
3x3y + 2xyz ( x4
eq \o((,b)
97.
How many variables are there in the polynomial x2 ( 4xy + y2 ( 5x + 7y + 1? (easy)

a
1

b 2

c 3
d
4
eq \o((,b)
98.
Which of the following is / are the variable(s) of the polynomial 2x + 3y ( 1? (easy)

a
x

b y

c x and y
d
z
eq \o((,c)
99.
Which of the following is the polynomial of two variables? (easy)

a
x2 ( 1
b
x2 ( 2
c
x + y
d
x ( 4
eq \o((,c)
100.What is the degree of the polynomial 8x3 + y3 ( 2xy of two variables? (easy) 


a
8

b 3

c 2
d
( 2
eq \o((,b)
101.
Which of the following is the three degree polynomial of two variables? (easy)

a
x4 + y3 ( y
b
x3 ( x ( y3 ( y2

c
x4 ( x ( y4 ( y
d
x6 ( x3 ( y6 ( y2
eq \o((,c)
102.
Which of the following is a polynomial of three variables? (easy)  

a
x + y + 1
b
2 + y + z

c
3 + x + z
d
4x + 2y + 3z
eq \o((,d)
103.
If P(x) = 3x3 + 2x2 ( 7x + 8, what is the value of P(0)? (medium) 


a
8

b 3

c 2
d
(7
eq \o((,a)
104.
If P(x) = 3x3 + 2x2 ( 7x + 8, what is the value of P eq \b(\f(1,2)) ? (medium)

a
 eq \f(21,8) 

b  eq \f(43,8) 

c  eq \f(53,8) 
d
 eq \f(63,4) 
eq \o((,b)
105.
If P(x) = 2x2 ( 3x + 5, P((1) = what? (medium)

a
5

b 10

c 15
d
25
eq \o((,b)
106.
If P(x, y) = 8x3 + y3 ( 4x2 + 7xy + 2y ( 5, what is the value of P(1, 0)? (medium)

a
(2

b (1

c 1
d
2
eq \o((,b)
107.
If P(x, y, z) = x3 + y3 + z3 ( 3xyz, p(1, 1, (2) = what? (medium) 


a
(1

b 0

c 1
d
2
eq \o((,b)
108.
Considering x, y, a, b, p as variables which of the following is the polynomial of three degree? (medium)

a
ax2 + 2pxy + by2
b
(ax + by)2

c
p(ax + b2y)
d
x(ap + byp)
eq \o((,a)
109.
Which of the following is the leading coefficient of 18x3 + 15x2 ( x ( 2? (easy)

a
(2

b (1

c 15
d
18
eq \o((,d)
110.
Which of the following is equal to the polynomial (m3 ( m) ((m2 + m)? (easy) 


a
m + 1
b
m ( 1


c
 eq \f(1,m + 1)
d
 eq \f(1,m ( 1)
eq \o((,b)
111.
In the expression y ( y + 2y ( 2 ( 5 ( 5 ( 


i.
number of terms is 3
ii.
constant term is ( 1


iii.
coefficient of y is 4.


Which of the following is correct? (easy) 


a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
112.
In the polynomial x5 ( x2 + x5 ( x2 ( (medium)

i.
degree is 5
ii.
coefficient of x3 is 1


iii.
constant term does not exist

Which of the following is correct? 

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,c)
113.
If the expression x3 ( 4x2 + 4x ( 3 is a polynomial of the variable of x then( 


i.
(x ( 3) is a factor of the expression.

ii.
constant term is 3.
iii.
leading term is x3.


Which of the following is correct? (medium)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,b)
According to the following information answer to the questions (114-116):

P(x) = 3x3 + 2x2 ( 7x + 8.

114.
If x = 0 then P(x) = what? (easy)

a
8

b 6

c (6
d
(8
eq \o((,a)
115.
For which two values of the variable x the value of P(x) will be zero? (easy)

a
0 and 1
b
1 and 2
c
1 and ( 2
d
(1 and 2
eq \o((,c)
116.
If p(x) = 3x3 ( 4x2 + 4x ( 3, which of the following will be the remainder of p(x) when divided by (x ( 2)? (easy)

a
p(1)

b p(2)

c p(3)
d
p(4)
eq \o((,b)
	((
	¡ Division Algorithm and Equality of Polynomials( Text page-42


( 
If` both D(x) and N(x) are the polynomials of the variable x and if degree of D(x) ≤ (degree of N(x)) , we can divide N(x) by D(x) in usual manner and we obtain a quotient Q(x) and a remainder R(x) where, 


(1) both Q(x) and R(x) are the polynomial of the variable x.

(2) degree of Q(x) = degree of N(x) ( degree of D(x)


(3) R(x) = 0 or, degree of R(x) < degree of D(x)


(4) N(x) = D(x) Q(x) + R(x) holds for all.
(
 If a0xn + a1xn(1 + a2xn(2 + .... an(1x + an = P0xn + P1xn(1 + ... + Pn(1x + Pn holds for all x, so, a0, = P0,a1 = P1 , ......, an(1 = Pn(1 an = Pn that is, the two coefficients of x with the same power are equal in both sides of an equal sign.
117.
If a0xn + a1xn(1 + a2xn(2 + ...... + an(1x + an

= p0xn + P1xn(1 + ...... + Pn ( 1x + Pn , what is the value of Pn? (easy)

a
a0

b a1

c a2
d
an
eq \o((,d)
118.
Comparing the coefficients of the polynomial 


5x2 ( 3x ( 2 = px2 + qx + r of one variable what will be the value of r? (easy) 


a
( 2

b ( 1
c
2
d
5
eq \o((,a)
119.
According to the division algorithm if the remainder of the polynomial (x2 ( 2) (x2 + 2) + 4, what is the dividend? (medium)

a
x4 ( 4
b
x4
c 
x4 + 4
d
x4 + 8
eq \o((,b)
120.
If x2 ( 1 = (x + 1) (x ( 1) ( 1, what is called (( 1)? (easy)

a
Divisor
b
Quotient

c
Remainder
d
Dividend
eq \o((,c)
121.
If ax2 + bx + c = x2 + 2x + 1 then(

i.
a = 1
ii.
b = 2


iii.
a + b + c = 4

Which of the following is correct?(easy)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
	(((
	¡Remainder and Factor Theorems ( 

Text page-43


(    
If P(x) is a polynomial of positive degree and a is any definite number, the remainder of the division of P(x) by x − a will be P(a) . 

(  
If P(x) is a polynomial of positive degree and a ≠ 0, the remainder of the division of P(x) by b ax + will be P  eq \b((\f(b,a)) .
(
If P(a) = 0 then (x ( a) is a factor of P(x).
(
x ( a will be a factor of the polynomial P(x) if P(a) = 0.
122.
If (2x + 1) be a factor of P(x) = 4x4 ( 12x3 + 7x2 + 3x ( 2 then P eq \b(( \f(1,2)) = what? (easy) 

a
0

b  eq \f(1,2)

c 4
d
12
eq \o((,a)
123.
Which of the following is the set of factors of the constant term of the polynomial 18x3 + 15x2 ( x ( 2? (medium) 


a
{ ( 2, 2}
b
{( 2}

c
{1, (1, 2, ( 2}
d
{1, ( 1}
eq \o((,c)
124.
If p(x) = 3x3 ( 4x2 + 4x ( 3, which of the following is the remainder of p(x) when divided by (x ( 2)? (easy)

a
p(1)

b p(2)

c p(3)
d
p(4)
eq \o((,b)
125.
If (x ( 1) is a factor of P(x) = ax3 + bx2 + cx + d, which of the following is correct? (medium) 


a
a + b ( c ( d = 0
b
a + b + c ( d = 0

c
a + b + c + d = 0
d
a ( b + c ( d = 0
eq \o((,c)
126.
If (x ( 1) is a factor of Q(x) = ax2 + 2bx + c, which of the following is correct? (easy)

a
a2 + 2b + c = 0
b
a + b + c = 0

c
2a + b + c = 0
d
a + 2b  + c = 0
eq \o((,d)
127.
If (x ( 2) is a factor of x4 ( 5x3 + 7x2 ( a then 


a = what? (medium) 


a
6

b 4

c 3
d
( 4
eq \o((,b)
128.
If Q(y) = y2 ( 5y + 6 is a polynomial for which value of y, Q(y) =2? (medium)

a
2

b 4
c
5
d
6
eq \o((,b)
129.
If A(x) = x3 ( 4x2 + 4x ( 4 , what will be the remainder of A(x) when divided by (x ( 3)? (easy)

a
2

b 1
c
0
d
( 1
eq \o((,d)
130.
If the remainder of Q(x) = 5x3 + 6x2 ( ax + 6 when divided by (x ( 2) is 6 , what is the value of a? (hard) 


a
30

b 32

c 34
d
36
eq \o((,b)
131.
If P(x) = x3 ( 6x2 + 11x ( 6 , which of the following is the factor of  P(x)? (easy) 

a
(x + 3)
b
(x + 2)
c
(x + 1)
d
(x – 1)
eq \o((,d)
132.
If P(x) = x2 ( x ( 2 then( (medium)

i.
(x + 1) is a factor of the expression.

ii.
for x = 2 the value of the expression will be zero.

iii.
the remainder will be 10 when divided by (x ( 4).

Which of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
133.
If P(x) = x2 ( 5x + 4 then( (medium)

i.
P(4) = 0

ii.
(x ( 4) is a factor of P(x).

iii. remainder will be 2 when divided by (x ( 4).


Which of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
134.
If P(x) = x2 ( a2 and P(a) = 0 then( (easy)

i.
(x ( a) is a factor of P(x)

ii.
(x + a) is a factor of P(x)


iii.
the quotient of P(x) will be zero when divided by x2 ( a2.

Which of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,a)
According to the following information answer to the questions (135-136):
5x3 + 6x2 ( ax + 6 is a polynomial.
135.
What will be the remainder of the given polynomial when divided by (x ( 2)? (medium)

a
70 ( 2a
b
70 + 2a
c
80 ( a
d
80 + a
eq \o((,a)
136.
If the value of remainder of the polynomial is 6 then a = what? (easy)

a
30

b 31

c 32
d
33
eq \o((,c)
According to the following information answer to the questions (137-138):
P(x) = 32x4 ( 16x2 + 8x + 7 is an algebraic expression.
137.
What is the value of P(1)? (easy)

a
63

b 47

c 31
d
1
eq \o((,c)
138.
What will be the remainder of P(x) when divided by 2x(1? (medium) 

a
9

b 11

c 13
d
19
eq \o((,a)
According to the following information answer to the questions (139-140):

 (x + 3) and (x ( 3) are two expressions.
139.
If one is divisor and another is quotient, what is the dividend? (easy)

a
x2 ( 3
b
x2 ( 9
c
x ( 9
d
x2 + 9
eq \o((,b)
140.
If the 1st expression is divisor, 2nd expression is quotient and the dividend is x2 ( 11 , what is the remainder?(medium)

a
( 2

b 2

c 9
d
11
eq \o((,a)
	(((
	 Homogeneous, Symmetric and Cyclic Expressions ( Text page-49


(  If each term of any polynomial has same degree, it is called homogeneous polynomial. 

(  A symmetric expression is an expression with more than one variable, which remains unchanged when any two of its variables are interchanged.
(  The expression a + b + c is symmetric expression of the variables, a, b, c because the expression remains unchanged when any two of the variables are interchanged. Similarly, ab + bc + ca of the variables a, b, c and x2 + y2 + z2 + xy + yz + zx are symmetric expression of the variables x, y, z .
(  
A cyclic expression is an expression with three variables, which remain unchanged when the first variable is replaced by the second, the second variable is replaced by the third and the third variable is replaced by the first variable.

(   Clearly, every symmetric expression in three variables is cyclic. But not every cyclic expression is symmetric.
141.
Which of the following is a homogeneous polynomial? (easy) 


a
2x + xy + y2
b
x2 + x + y2

c
x2 + y2 + y
d
x2 + xy + y2
eq \o((,d)
142.
If the expression 2x2y + y2z + 9z2x ( 5xyz is a homogeneous polynomial , what is the degree of each term? (medium)

a
2

b 3

c 9
d
10
eq \o((,b)
143.
Which of the following expressions is homogeneous? (medium)

a
a2 + b + c
b xy + yz + zx  


c x2 ( y2 + z2
d 2a2 ( 5bc ( c2
eq \o((,b) 

144.
Which of the following expressions is out of the rule of homogeneity? (easy)

a
(x + y)2
b
(x ( y)2
c
(x + y)3
d
(x ( y)3
eq \o((,d)
145.
Which of the following expressions is homogeneous? (easy)


a
2x2 + 3xy + y2
b
2x2 + 2xy + 2y2

c
x2 + 3xy + 2y2
d
4x2 + xy + 3y2
eq \o((,b)
146.
 Which type of expression is 2x2 + 5xy + 6y2 with respect to x and y? (medium) 


a Homogeneous
b
Equivalent

c Non-equivalent
d
Non-homogeneous
eq \o((,d)
147.
 For the expression x2 + y2 + z2 + xy + yz + zx which of the following is correct? (medium)


a The expression is cyclic but not homogeneous.

b
The expression is homogeneous but not cyclic.

c The expression is homogeneous and cyclic.

d The expression is neither homogeneous nor cyclic.
eq \o((,c)
148.
Which of the following expression is cyclic of the polynomial x2y + y2z + z2x? (easy)


a
y2z – z2x + x2y
b
y2z + z2x ( x2y

c
( y2x + z2x + x2y
d
y2z + z2x + x2y
eq \o((,d)
149.
Which of the following expression is cyclic of the polynomial x2(y ( z) + y2(z ( x) + z2(x ( y)? (medium)

a
x2(y ( z) + z2(z ( x) + y2(y ( z)


b
y2(x ( z) + x2 (z ( y) + z2(y ( x)

c
z2(x ( y) + y2(z ( x) + x2(y ( z)


d
x2(y + z) + y2(z + x) + z2 (x + y)
eq \o((,c)
150.
The expression x2(y ( z) + y2(z ( x) + z2(x ( y) is (  

(medium)

i.
algebraic
ii.
cyclic


iii.
homogeneous

Which of the following is correct? 

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,a)
151.
If a = 2, b = 3 and c = 2 then( (hard)

i.
ax2 + bx + c is an algebraic expression.

ii.
ax2 + bcxy + cy2 is a homogeneous expression.

iii.
ax2 + by2 + cz2 is a cyclic expression.

Which of the following is correct? 


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
152.
x2 + y2 + z2 is a (  (easy)


i.
symmetric expression

ii.
homogeneous polynomial

iii.
cyclic expression

Which of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
According to the following information answer to the questions (153-154)
P(a) = (b + c) (c + a) (a + b) + abc is a three degree homogeneous cyclic polynomial.
153.
P{((b + c)} = what? (medium)

a
(a

b 0

c a
d
b + c
eq \o((,b)
154.
Which of the following is a factor of the given polynomial? (easy)

a
a ( b
b
b ( c
c
c ( a
d
a + b + c
eq \o((,d)
According to the following information answer to the questions (155-157):
P(a) = a3 + b3 + c3 ( 3abc = (a + b + c) {k(a2 + b2 + c2) + m{ab + bc + ca)} is a three degree homogeneous cyclic polynomial.
155.
P{((b + c)} = what? (easy)

a
0
b
1
c
b + c
d
a + b + c
eq \o((,a)
156.
If a = 1, b = 0, c = 0 , what is the value of k? (medium)

a
( 1

b 0

c1
d
2
eq \o((,c)
157.
If a = 1, b = 1, c = 1 , what is the value of m? (medium)

a
( 1

b 0

c 1
d
b + c
eq \o((,a)
	((
	 Resolve into factors of cyclic polynomials (
 Text page-50


(    If (a −b) is the factor of a cyclic polynomial, (b − c) and c − a will be factor of that polynomial.

(   k(a + b + c) and k(a2 + b2 + c2) + m(ab + bc + ca) are the homogeneous and cyclic polynomial of degree 1 and 2 where k and m are constants.
(   If the values of two polynomials are equal for all values of the variables, the coefficient of the corresponding two terms of the polynomial where k and m are the constants is equal.
158.
Which of the following will be obtained if bc(b ( c) + ca(c ( a) + ab(a ( b) is resolved into factor? (medium)

a
(a ( b) (b ( c) (c ( a)
b
(a + b) (b + c) (c + a)

c
((a ( b) (b ( c) (c ( a)
d
((a + b)(b + c)(c + a)
eq \o((,c)
159.
Which of the following will be obtained if (a ( b)3 + (b ( c)3 + (c ( a)3 is resolved into factor? (medium)

a
(a ( b)(b ( c)(c ( a)
b
2(a ( b)(b ( c)(c ( a)

c
3(a ( b)(b ( c)(c ( a)
d
(3(a ( b)(b ( c)(c ( a)
eq \o((,c)
160.
If (a ( b) is a factor of any polynomial of the variables a, b, c , what are the other factors? (easy)

a
(a + b) and (b ( c)
b
(b ( c) and (c ( a)

c
(c ( a) and (b + c)
d
(b + c) and (c + a)
eq \o((,b)
	(((
	¡Rational fraction ( Text page-54


(  
Fraction formed with a polynomial as 


denominator and a polynomial as numerator is called the rational fraction. For example, 


 eq \f(x,(x ( 1)(x ( 5)) and  eq \f(x2 + 1,(x + 8) (x2 + 5x + 7)) are rational fractions. 

161.
What type of fraction is  eq \f(a2 + a + 1,(a ( b)(a ( c)) ? (medium)

a
Proper
b
Improper

c
Rational
d
Irrational
eq \o((,c)
162.
Which of the following is an improper fraction? (easy)

a
 eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) 
b
 eq \f(5x + 2,x(x + 1)) 

c
 eq \f(x2 + 1,(x + 1)(x + 2)(x + 3)) 
d
 eq \f(x,x2 + 1) 
eq \o((,a)
163.
Which of the following is equal to the fraction  eq \f(x3,x2 ( 9)? (medium) 


a
x +  eq \f(9,x2 ( 9)
b
x +  eq \f(x,x2 ( 9)

c
x +  eq \f(9x,x2 ( 9)
d
x +  eq \f(1,x2 ( 9)
eq \o((,c)
164.
Which type of fraction is  eq \f(9x2, (x2 + 5)( x – 5)) ? (easy)

a Proper 
b Improper

c Rational
d Irrational
eq \o((,a)
165.
If x2 ( 1 = (x + 1) (x ( 1) ( 1 , what is called (( 1)? (easy)

a
Divisor
b
Quotient

c
Remainder
d
Dividend
eq \o((,c)
166.
If  eq \f(1,(a ( b) (a ( c))  +  eq \f(a2 + a + 1,(a ( b) (a ( c))  then( 


i.
the 1st fraction is rational fraction.

ii.
the 2nd fraction is rational fraction.


iii.
simplified value is  eq \f(2a2 ( ab + bc ( ca + a + 1,(a ( b) (a ( c)) 

Which of the following is correct? (hard)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
According to the following information answer to the question no. (167-169):
 eq \f(a2 ( (b ( c)2,(a + c)2 ( b2)  +  eq \f(b2 ( (a ( c)2,(a + b)2 ( c2) +  eq \f(c + a ( b,a + b + c) 
167.
What is the simplified value of the 1st rational fraction? (medium)

a
 eq \f(a + b ( c,a + b + c) 
b
 eq \f(a + b ( c,a + b ( c) 

c
 eq \f(a ( b + c,a + b ( c) 
d
 eq \f(a ( b + c,a + b + c) 
eq \o((,a)
168.
What is the simplified value of the 2nd rational fraction? (medium)

a
 eq \f(b ( a + c,a ( b ( c) 
b
 eq \f(b ( a + c,a + b + c) 

c
 eq \f(a ( b + c,a ( b ( c) 
d
 eq \f(a ( b + c,a + b ( c) 
eq \o((,b)
169.
What is the simplified value of the given stem? (hard)

a
a + b + c
b
a + b ( c

c
0
d
1
eq \o((,d)
	((( Partial fraction( Text page-56


(  
If a given fraction is expressed as a sum of two or more fractions, each of the latter fractions is said to be a partial fraction of the given fraction.
170.
Which of the following is a proper fraction? (easy)

a
 eq \f(2,x2 + 3) 
b
 eq \f(x2 + 1,x + 1)

c
eq \f(x3,x2 ( 1)
d
 eq \f(x4,x3 ( 1) 
eq \o((,a)
171.
Which of the following is a improper fraction? (easy)

a
 eq \f(2,x2 + 3) 
b
 eq \f(1,x ( 3)

c
eq \f(x2 + 3,x + 2)
d
 eq \f(x + 2,x2 + 3) 
eq \o((,c)
172.
The fraction  eq \f(3x ( 8,x2 ( 5x + 8) ( 


i.
proper

ii.
rational


iii.
its value is  eq \f(2,x ( 2) +  eq \f(1, x ( 3) .


Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
173.
If A =  eq \f(x3 + 3x2 + 2,x + 2)  = (x2 + x ( 2) +  eq \f(6,x + 2)  then( 


i.
x2 + x ( 2 is the whole part.

ii.
 eq \f(6,x + 2) is a proper fraction.

iii.
the fraction A is an improper fraction.

Which of the following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
According to the following information answer to the questions (174-176):

 eq \f(5x + 2,(x + 2) (3x ( 2)) (  eq \f(A,x + 2) +  eq \f(B,3x ( 2)  where A and B are rational.
174.
What is the value of A? (hard) 


a
( 2

b –1

c 1
d
2
eq \o((,c)
175.What is the value of B? (hard) 


a
( 3

b ( 2

c 2
d
3
eq \o((,c)
176.What will be the partial fraction? (medium) 


a
 eq \f(2, x + 2) +  eq \f(1,3x – 2)
b
 eq \f(1,3x ( 2) +  eq \f(3,x + 2)

c
 eq \f(1,x + 2) +  eq \f(2,3x ( 2)
d
 eq \f(1,x + 2) (  eq \f(2,3x ( 2)
eq \o((,c)
According to the following information answer to the questions (177-179):
 eq \f(5x ( 7,(x ( 1)(x ( 2)) =  eq \f(A,x ( 1) +  eq \f(B,x ( 2) ; where A and B are rational.
177.A = what? (easy)

a
1

b 2

c 3
d
4
eq \o((,b)
178.B = what? (medium)

a
1

b 2

c 3
d
4
eq \o((,c)
179.What will be the partial fraction? (easy)


a
 eq \f(2,x ( 1) +  eq \f(3,x ( 2) 
b
 eq \f(2,x + 1) +  eq \f(3,x + 2) 

c
 eq \f(2,x ( 1) +  eq \f(3,x + 2) 
d
 eq \f(2,x + 1) +  eq \f(3,x ( 2) 
eq \o((,a)
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eq \o(((((,Ques(1) Polynomial of x, y, z is F(x,y,z) = x3 + y3 + z3 – 3xyz  [Dhaka Board-'15]
a.
Show that, F(x, y, z) is cyclic. 


b.
Resolve F(x, y, z) into factors and if F(x, y, z) = 0, x + y + z ( 0, then show that, x2 + y2 + z2 = xy + yz + zx.  


c.
If x = b + c – a, y = c + a – b and z = a + b – c, then show, F(a, b, c) : F(x, y, z) = 1 : 4.
Ans to the Ques. No-1

eq \o((,a) 
Given, F(x, y, z) = x3 + y3 + z3 ( 3xyz


Now, F(y, z, x) = y3 + z3 + x3 ( 3yzx




= x3 + y3 + z3 ( 3xyz




= F(x, y, z)


Again, F(z, x, y) = z3 + x3 + y3 ( 3zxy




= x3 + y3 + z3 ( 3xyz




= F(x, y, z)


(
F(x, y, z) = F(y, z, x) = F(z, x, y)


So, F(x, y, z) is cyclic (Showed)
eq \o((,b) 
Given,


F(x, y, z) = x3 + y3 + z3 ( 3xyz


= (x + y)3 ( 3xy (x + y) + z3 ( 3xyz


= (x + y)3 + z3 ( 3xy(x + y) ( 3xyz


= (x + y + z)3 ( 3(x + y) z (x + y + z) ( 3xy(x + y + z) 

= (x + y + z) {(x + y + z)2 ( 3z(x + y) ( 3xy}


= (x + y + z) {(x + y)2 + 2(x + y)z + z2 ( 3z(x + y) ( 3xy}


= (x + y + z) {x2 + 2xy + y2 + z2 ( z(x + y) ( 3xy}


= (x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx) (Ans.)


Again, F(x, y, z) = 0


( (x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx) = 0


As, x + y + z ( 0


So, x2 + y2 + z2 ( xy ( yz ( zx = 0


Or,
x2 + y2 + z2 = xy + yz + zx


(
x2 + y2 + z2 = xy + yz + zx  (Showed)

eq \o((,c)
Given,



x = b + c ( a



y = c + a ( b


and
z = a + b ( c


From 'b',


   F (x, y, z)


= (x + y + z) (x2 + y2 + z2 – xy – yz – zx)


=  eq \f(1,2) (x + y + z) (2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx)


=  eq \f(1,2) (x + y + z) {(x ( y)2 + (y ( z)2 + (z ( x)2}


= 
 eq \f(1,2)  (b + c ( a + c + a ( b + a + b ( c) {(b + c ( a ( c ( a +b)2 + (c + a ( b ( a ( b + c)2 

+ ( a + b ( c ( b ( c + a)2}  
[Putting values of x, y, z]


=  eq \f(1,2) (a + b + c) {(2b ( 2a)2 + (2c ( 2b)2 + (2a ( 2c)2}


=  eq \f(1,2) (a + b + c) {4(a ( b)2 + 4(b ( c)2 + 4 (c ( a)2}


= 4.  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}


= 4(a3 + b3 + c3 ( 3abc)
[(  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2} = a3 + b3 + c3 ( 3abc]


= 4. F(a, b, c).


Or, F (x, y, z) = 4 F(a, b, c)


Or,  eq \f(F (x, y, z),F (a, b, c)) = 4 



Or,  eq \f(F (a, b, c),F (x, y, z)) = \f(1,4)  [Inversing]


( F (a, b, c) : F (x, y, z) = 1 : 4  (Showed)

eq \o(((((,Ques(2) P(x) = – x2 + 15x + 10x3 + 9 and Q(x) = x3 + x2 – 6x. [Rajshahi Board-'15]
a.
Write the P(x) as the ideal /standard expression of x and find its leading coefficient.
2

b.
Factorize P(x).
4

c.
Express  eq \f(x2 + x – 1,Q(x)) in partial fraction. 
4
Ans to the Ques. No-2

eq \o((,a) 
P(x) in standard form 


10x3 − x2 + 15x + 9


( Leading co-eff = 10

eq \o((,b) 
P(x) = 10x3 + 15x − x2 + 9


P  eq \b(− \f(1,2)) = 0


(  eq \b(x + \f(1,2)) or, (2x + 1) is a factor of P(x)


P(x) = 5x2 (2x + 1) − 3x (2x + 1) + 9 (2x + 1)



= (2x + 1) (5x2 − 3x + 9)



= (2x + 1) (5x2 − 3x + 9)   [Here 5x2 − 3x + 9 can factorized in real numbers and further]   

eq \o((,c)
 eq \f(x2 + x − 1,x3 + x2 − 6x) =  eq \f(x2 + x − 1,x3 + 3x2 − 2x2 − 6x)


=  eq \f(x2 + x − 1,x2(x + 3) − 2x(x + 3))


=  eq \f(x2 + x − 1,(x + 3) x(x − 2))


=  eq \f(x2 + x − 1,x(x + 3) (x − 2))

Let,  eq \f(x2 + x − 1,x(x + 3) (x − 2)) (  eq \f(A,x) +  eq \f(B,x + 3) +  eq \f(C,x − 2)

( x2 + x − 1 = A(x + 3) (x − 2) + B.x(x − 2) + C.x(x + 3)


For x = 0, 


      − 1 = A.3 (−2)


( A =  eq \f(1,6)

For x = 2


       4 + 2 − 1 = C.2.5


( 5 = C.2.5


( C =  eq \f(1,2)

For, x = −3


     9 − 3 − 1 = B(−3) (−5)


( B =  eq \f(5,15) =  eq \f(1,3)

(  eq \f(x2 + x − 1,x(x + 3) (x − 2)) =  eq \f(1,6x) +  eq \f(1,3(x + 3)) +  eq \f(1,2(x − 2))
eq \o(((((,Ques(3) ((y) =  eq \f(y3 – 2y2 + 1,y2 – 2y – 3) [Dinajpur Board-'15]
a.
Find ( eq \b(– \f(1,3)).

b.
If ((y) = 0, Find the value of y.

c.
Express ((y) as partial fraction.

Ans to the Ques. No-3

eq \o((,a) 
Given, ((y) =  eq \f(y3 – 2y2 + 1,y2 – 2y – 3)
( ( eq \b(–\f(1,3)) =  eq \f(\b(–\f(1,3))3 – 2\b(–\f(1,3))2 + 1,\b(–\f(1,3))2 – 2\b(–\f(1,3)) – 3) 


= eq \f(–\f(1,27) – 2. \f(1,9) + 1,\f(1,9) + \f(2,3) – 3)  


=  eq \f(\f(–1 – 6 + 27,27),\f(1 + 6 – 27,9))
 
=  eq \f(20,27) ( \f(9,(–20))  = –  eq \f(1,3) 

( (  eq \b(–\f(1,3)) = –  eq \f(1,3)  (Ans.) 
eq \o((,b) 
If, ((y) = 0, 

(  eq \f(y3 – 2y2 + 1,y2 – 2y – 3) = 0 

Or, y3 – 2y2 + 1 = 0 

Let, g(y) = y3 – 2y2 + 1 

( g(1) = (1)3 – 2(1)2 + 1  = 1 – 2 + 1  = 0

( (y – 1), is a factor of g(y)

Now, y3 – 2y2 + 1 = 0 

Or, y3 – y2 – y2 + y ( y + 1 = 0 

Or, y2(y – 1) – y(y – 1) – 1(y – 1) = 0

Or, (y – 1) (y2 ( y ( 1) = 0   

	Either, y – 1 = 0

Or,  y = 1 
	Or, y2 – y – 1 = 0

Comparing this equation with ax2 + bx + c = 0 we get,

a = 1, b = –1, c = (1 

( y =  eq \f(–b ( \r(b2 – 4ac),2a) 

=  eq \f(–(–1) ( \r((–1)2 – 4.1(–1)),2.1)  

( y =  eq \f(1 ( \r(5),2) 


( the values of y are 1,  eq \f(1 + \r(5),2),  eq \f(1 – \r(5),2) (Ans.) 
eq \o((,c)  The expression is  eq \f(y3 – 2y2 + 1,y2 – 2y – 3) 

Now,  eq \f(y3 – 2y2 + 1,y2 – 2y – 3) =  eq \f(y(y2 – 2y – 3) + 3y + 1,y2 – 2y – 3) 

= y +  eq \f(3y + 1,(y – 3)(y + 1)) 

Now,  eq \f(3y + 1,(y – 3)(y + 1)) is a proper fraction.

Let,  eq \f(3y + 1,(y – 3)(y + 1)) (  eq \f(A,y – 3) + \f(B,y + 1).................(i) 

Multiplying (y – 3) (y + 1) to both sides of (i)

3y + 1 ( A(y + 1) + B(y – 3) ...........(ii) 

Putting  y = –1 to both sides of (ii)

3(–1) + 1 = A(–1 + 1) + B(–1 –3) 

Or, –3 + 1 = A.0 – 4B  

Or, –2 = –4B 

( B =  eq \f(2,4) = \f(1,2) 

Again, putting  y = 3 to both sides of (ii)

3.3 + 1 = A(3 + 1) + B(3 – 3) 

Or, 9 + 1 = 4.A + B.0 

Or, 10 = 4A 

( A =  eq \f(10,4) = \f(5,2) 

Putting values of A & B in (i)

 eq \f(3y + 1,(y – 3) (y + 1)) =  eq \f(\f(5,2),y – 3) + \f(\f(1,2),y + 1) 

( required partial fraction  



 eq \f(y3 – 2y2 + 1,y2 – 2y – 3)  = y +  eq \f(\f(5,2),y – 3) + \f(\f(1,2),y + 1)  


= y +  eq \f(5,2(y – 3)) +  eq \f(1,2(y + 1)) (Ans.) 

eq \o(((((,Ques(4) ((a) = a3 + 5a2 + 6a + 8 & 

P(x) =  eq \f(x + 3,x2 + 8x + 15) [Chittagong Board-'15]
a.
Find the value of ((–2).


b.
Express P(x) as partial fraction.


c.
If when f(a) is divided by (a – x) & (a – y), the remainder is same, then prove that,


x2 + y2 + xy + 5x + 5y + 6 = 0, where x ( y.

Ans to the Ques. No-4

eq \o((,a) 
Given, ((a) = a3 + 5a2 + 6a + 8


(
(((2) = ((2)3 + 5((2)2 + 6((2) + 8




= ( 8 + 20 ( 12 + 8




= 8 (Ans.)
eq \o((,b) 
Given, P(x) =  eq \f(x + 3,x2 + 8x + 15) 



=  eq \f(x + 3,x2 + 5x + 3x + 15) 




=  eq \f(x + 3,(x + 5) (x + 3))  =  eq \f(1,x + 5) 

Which is the required partial fraction.
eq \o((,c)
According to Remainder Theorem, 


Remainder when ((a) is divided by (a – x) is 


((x) = x3 + 5x2 + 6x + 8


& Remainder when ((a) is divided by (a – y) is 


((y) = y3 + 5y2 + 6y + 8


According to Question, ((x) = ((y)


Or,
x3 + 5x2 + 6x + 8 = y3 + 5y2 + 6y + 8


Or,
x3 ( y3 + 5(x2 ( y2) + 6(x ( y) = 0


Or,
(x ( y) (x2 + xy + y2) + 5(x + y) (x ( y) + 6(x (y) = 0


Or,
(x ( y) (x2 + xy + y2 + 5x + 5y + 6) = 0


Or,
(x ( y) (x2 + y2 + xy + 5x + 5y + 6) = 0


But, x ( y ( 0


( x2 + y2 + xy + 5x + 5y + 6 = 0  [Where x ( y] (Proved)

eq \o(((((,Ques(5) F(x) = x4 + 3x3 + 4x2 + 6x + 4 is a polynomial. [Jessore Board-'15]
a.
What is the remainder if F(x) is divided by (2x+1)?


b.
Find x if F(x) = 0.


c.
Express  eq \f(x,F(x)) as partial fraction.


Ans to the Ques. No-5

eq \o((,a) 
Given, F(x) = x4 + 3x3 + 4x2 + 6x + 4.


If F(x) is divided by (2x + 1) or, 2 eq \b(x + \f(1,2)) or, 2 eq \b\bc\{(x ( \b((\f(1,2))) 

then remainder will be F eq \b((\f(1,2)).


Now, F eq \b((\f(1,2)) =  eq \b((\f(1,2))4  + 3  eq \b((\f(1,2))3 + 4  eq \b((\f(1,2))2 + 6 eq \b((\f(1,2))  + 4


=  eq \f(1,16) (  eq \f(3,8) +  eq \f(4,4) (  eq \f(6,2) + 4



=  eq \f(1,16) (  eq \f(3,8) + 1 ( 3 + 4



=  eq \f(1 ( 6 + 16 ( 48 + 64,16) 


=  eq \f(27,16) (Ans.)
eq \o((,b) 
Given, F(x) = x4 + 3x3 + 4x2 + 6x + 4


Prime co-efficient of F(x) is 1 & constant term is 4.


Set of factors of constant term 4 of F(x).



= {(1, 1, (2, 2, (4, 4}


Now, F((1) = ((1)4 + 3.((1)3 + 4((1)2 + 6((1) + 4




= 1 ( 3 + 4 ( 6 + 4




= 0


(  {x ( ((1)},  or, (x + 1) is a factor of  F(x).


Again, F(1) = (1)4 + 3(1)3 + 4(1)2 + 6(1) + 4




= 1 + 3 + 4 + 6 + 4




= 18 ( 0


F((2) = ((2)4 + 3((2)3 + 4((2)2 + 6((2) + 4



= 16 ( 24 + 16 ( 12 + 4



= 0


(  {x ( ((2)} or (x + 2) is a factor of F(x).


Now, x4 + 3x3 + 4x2 + 6x + 4



= x4 + x3 + 2x3 + 2x2 + 2x2 + 2x + 4x + 4



= x3(x + 1) + 2x2(x + 1) + 2x(x + 1) + 4(x + 1)



= (x + 1) (x3 + 2x2 + 2x + 4)



= (x + 1) {x2(x + 2) + 2(x + 2)}



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


Given, F(x) = 0


Or,
x4 + 3x3 + 4x2 + 6x + 4 = 0


(
(x + 1) (x + 2) (x + 2) = 0


Either, x + 1 = 0  Or, x + 2 = 0  Or, x2 + 2 = 0


or, x = (1      or, x = (2, Or,  x2 = (2  (Not accepted)


(x = (1,  (2 (Ans.)
eq \o((,c)
 eq \f(x,F(x)) =  eq \f(x,(x + 1) (x + 2) (x2 + 2))   [Putting value of F(x)]


Let,  eq \f(x,(x + 1) (x + 2) (x2 + 2)) (  eq \f(A,x + 1) +  eq \f(B,x + 2) +  eq \f(Cx + D,x2 + 2) ..... (i)


Multiplying sides of (i) by (x + 1) (x + 2) (x2 + 2),


x = A(x + 2) (x2 + 2) + B(x + 1) (x2 + 2) + (Cx + D) (x + 1) (x + 2) ......... (ii)


Which is true for all values of x, 


Now, Putting x = ( 1 in (ii),



(1 = A{((1) + 2} {((1)2 + 2}


Or,
(1 = A(1.3)


Or,
(1 = 3A


(
A = (  eq \f(1,3) 

Putting x = ( 2 in (ii)


( 2 = B{((2) + 1} {((2)2 + 2}


Or,
( 2 = B((1) ( 6


Or,
( 2 = (6B


or, B =  eq \f(1,3) 

Equating the co-efficients of x3 & x3 from (ii),



A + B + C = 0


Or,
(  eq \f(1,3) +  eq \f(1,3)  + C = 0


(
C = 0


&  2A + B + 3C + D = 0


Or,
2 eq \b(( \f(1,3)) +  eq \f(1,3) + 3.0 + D = 0


Or,
 eq ( \f(2,3) +  eq \f(1,3) + D = 0


(
D =  eq \f(1,3) 

Putting values of A, B, C, D in (i)


 eq \f(x,(x + 1) (x + 2) (x2 + 2)) = (  eq \f(1,3(x + 1)) +  eq \f(1,3(x + 2)) +  eq \f(1,3(x2 + 2)) 



=  eq \f(1,3)  eq \b(( \f(1,x + 1) + \f(1,x + 2) + \f(1,x2 + 2)) 

Which is the required partial fraction. (Ans.)
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eq \o(((((,Ques(6) The polynomial of x, y, z are F(x, y, z) is x3 + y3 + z3 – 3xyz;  [Mirzapur Cadet-14]
a.
Show that F(x, y, z) is a cyclic expression. 
2

b.
Factorize F(x, y, z) and show that if F(x, y, z) = 0, x + y + z ( 0, so (x2 + y2 + z2) = (xy + yz + zx)
4

c.
If x = b + c –  a, y = c + a – b and z = a + b – c, Prove that 


F(a, b, c) t F(x, y, z) = 1 t 4 
4

Solution to the question no. 6
eq \o((,a)
Given that, 


F(x, y, z) = x2 + y2 + z2 ( 2xyz


( F(y, z, x) = y2 + z2 + x2 ( 2yzx


= x2 + y2 + z2 ( 2xyz


Similarly, we have, 


F(z, x, y) = z2 + x2 + y2 ( 2zyx


= x2 + y2 + z2 ( 2xyz


( F(x, y, z) is a cyclic express. (Showed) 

eq \o((,b)
If F(x, y, z) = 0


Then, x3 + y3 + z3 ( 3xy = 0


( (x + y + z) (x2 + y2 + z2 ( xy ( yz ( zx) = 0


(
(x + y + z) ( 0.


(
x2 + y2 + z2 ( xy ( yz ( zx = 0


(
x2 + y2 + z2 = xy + yz + zx. [proved]
eq \o((,c)
We have, F(x, y, z) = x3 + y3 + z3 ( 3xyz


=  eq \f(1,2) (x + y + z){(x ( y)2 + (y ( z)2 + (z ( x)2}


=  eq \f(1,2) (b + c ( a + c + a ( b +a + b ( c)[{(b + c ( a) ( {c + a ( b)}2 + {(c + a ( b) ( (a + b ( c)}2 + {(a + b ( c) ( (b + c ( a)2}]


=  eq \f(1,2) (a + b + c)


{(b + c ( a ( c ( a + b)2 + (c + a ( b ( a ( b + c)2 + (a + b ( c ( b ( c + a)2}


=  eq \f(1,2) (a + b + c){(2b ( 2a)2 + (2c ( 2b)2 + (2a ( 2c)2}


=  eq \f(1,2) (a + b + c){4(a ( b)2 + 4(b ( c)2 + 4(c ( a)2}


= 4. eq \f(1,2) (a + b + c){(a ( b)2 + (b ( c)2 + (c ( a)2}


= 4(a3 + b3 + c3 ( 3abc).


Again, F(a, b, c) = (a3 + b3 + c3 ( 3abc)


putting a, b, c in place of x, y, z in F(x, y, z)


( F(a, b, c) t F(x, y, z) = (a3 + b3 + c3  ( 3abc) t 4(a3 + b3 + c3 ( 3bc) = 1 t 4. (Showed) 
eq \o(((((,Ques(7)  Polynomial is a special type of Algebraic equation. Polynomials have one or more than one variables. The Algebraic equation can be expressed by partial fraction. [Rajshahi Cadet-14]
a.
Resolve in to factor x3 + 2x2 ( 5x ( 6
2

b.
Simply : x(y2 + z2) + y(z2 + x2) + z(x2 + y2) + 3xyz
4

c.
Express as partial fraction :  eq \f(x3,x4 + 3x2 + 2) 
4

Solution to the question no. 7
eq \o((,a)
x3 + 2x2 ( 5x ( 6


= x3 + 2x2 + 4x2 ( 8x + 3x ( 6


= x2(x ( 2) + 4x(x ( 2) + 3(x ( 2)


= (x ( 2)(x2 + 4x + 3)


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


= (x ( 2){x(x + 3) + 1(x + 3)


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


( x3 + 2x2 ( 5x ( 6 = (x ( 2)(x + 1)(x + 3)
eq \o((,b)
x(y2 + z2) + y(z2 + x2) + z(x2 + y2) + 3xyz.


= xy2 + xz2 + yz2 + yx2 + zx2 + zy2 + 3xyz.


= xy2 + xyz + yx2 + yz2 + xyz + y2z + z2x + zx2 + xyz

= xy(x + y + z) + yz(z + x + y) + zx(x + y +z)


= (x + y + z) (xy + yz + zx) Ans.

eq \o((,c)
Here, x4 + 3x2 + 2


= x4 + 2x2 + x2 + 2


= x2 (x2 + 2) + 1(x2 + 2)


= (x2 + 2)(x2 + 1)


(  eq \f(x3,x4 + 3x2 + 2)  =  eq \f(x3,(x2 + 2)(x2 + 1)) 

Let us suppose, 


 eq \f(x3,(x2 + 2)(x2 + 1)) =  eq \f(Ax + B,x2 + 2) +  eq \f(Cx + d,x2 + 1)  ........ (*)


or, x3 = (Ax + B)(x2 + 1) + (Cx + D)(x2 + 2) ....... (1)


Now equating co-efficients of x3, we get, from (1)


A + C = 1 ........................ (2)


Equating co-efficients of x2, we get, from (1)


B + 2D = 0 .............................. (3)


Equating co-fficients of x, we get from (1)


A + 2C = 0 ...................... (4)


Equating constant terms, we get from (1)


B + 2D = 0 ....................... (5)


Now from (2) and (4), we have, 


C = ( 1


A = 2, putting C = ( 1 in (2)


Since equations 3 and 5 are independent and inconsistant, they have no solution for B and D. 


( Putting the value of A and in (*), we get,


 eq \f(x3,(x2 + 1)(x2 + 2)) =  eq \f(2x,x2 + 2) (  eq \f(x,x2 + 1) 

or,  eq \f(x3,x4 + 3x2 + 2) =  eq \f(2x,x2 + 2) (  eq \f(x,x2 + 1) 
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eq \o(((((((,Question(8) ((x) = x + 2x2 + 3x3 + 2, x3 + x–2
P(x, y, z) = x3 + y3 + z3 + axyz. (a is constant)



(Activity; page-41
a.
Which of the above are polynomials? Write down separately the polynomials of one variable and three variables.
2
b.
Write down the standard form of the polynomial ((x) of one variable. Find ((–1) and resolve the expression ((x) into factors.
4
c.
If P (1, 1, – 2) = 0 , what is the value of a?
4
Solution to the question no. 8
eq \o((,a)
The polynomials are: ((x) = x + 2x2 + 3x3 + 2,


P(x, y, z) = x3 + y3 + z3 + axyz

Polynomial of one variable: ((x) = x + 2x2 + 3x3 + 2

Polynomial of three variables: P(x, y, z) = x3 + y3 + z3 + axyz.

eq \o((,b)
Standard form of a polynomial of one variable:

((x) = 3x3 + 2x2 + x + 2


( ((–1) = 3 (–1)3 + 2 (–1)2 + (–1) + 2



= – 3 + 2 – 1 + 2



= 4 – 4 = 0


( ((–1) = 0 


( (x + 1) is a factor ((x).

3x3 + 2x2 + x + 2 = 3x3 + 3x2 – x2 – x + 2x + 2



= 3x2 (x + 1) – x (x + 1) + 2 (x + 1)



= (x + 1) (3x2 – x + 2)

eq \o((,c) 
P(x, y, z) = x3 + y3 + z3 + axyz


( P(1, 1, – 2) = (1)3 + (1)3 + (–2)3 + a.1.1 ( –2)



= 1 + 1 – 8 – 2° = – 6 – 2a


But, P(1, 1, – 2) = 0

or, – 6 – 2a = 0 

or, – 2a = 6


( a = – 3

So, P (1, 1, – 2) = 0 then a = – 3.

eq \o(((((((,Question(9) P(x) = 5x – 6x3 – 2 + 2x4 is a polynomial of the variable x.
(Activity; page-48 and 49
a.
Write down the standard form of the polynomial and find its degree, leading coefficient and constant term.
2
b.
Find the remainder when P(x) is divided by (2x + 1) and verify the correctness of the remainder with the help of the remainder theorem.
4
c.
If Q(x) = 2x3 + x2 + ax – 9, R(x) = P(x) + k and the common factor of Q(x) and R(x) is (x + 3), find a t k.
4
Solution to the question no. 9
eq \o((,a)
Standard form of the polynomial, P(x) = 2x4 – 6x3 + 5x – 2, its degree is 4, leading term is 2 and constant term is –2.

eq \o((,b) 
2x + 1) 2x4 ( 6x3 + 5x ( 2(x3 (  eq \f(7,2) x2 +  eq \f(7x,4) +  eq \f(13,8) 


2x4 + x3


  ( 7x3 + 5x



  ( 7x3 (  eq \f(7,2) x2



 eq \f(7,2) x2 + 5x




 eq \f(7,2) x2 +  eq \f(7,4) x




 eq \f(13,4) x ( 2




 eq \f(13,4) x +  eq \f(13,8) 



(  eq \f(29,8) 
(Remainder = (  eq \f(29,8) 
Again, from the remainder theorem, 
Remainder, P eq \b(–\f(1,2)) = 2  eq \b(–\f(1,2))4 – 6  eq \b(–\f(1,2))3 + 5  eq \b(–\f(1,2)) – 2


= –  eq \f(29,8)
(The correctness of the remainder is been verified.
eq \o((,c)
Q(x) = 2x3 + x2 + ax – 9
and R(x) = P(x) + k = 2x4 – 6x3 + 5x – 2 + k
Since the common factor of Q(x) and R(x) is x + 3.

( Q (–3) = 0

or, 2(–3)3 + (–3)2 + a (–3) – 9 = 0
or, – 54 + 9 – 3a – 9 = 0
( a = – 18
and R(–3) = 0
or, 2 (–3)4 – 6 (–3)3 + 5 (–3) – 2 + k = 0
or, 162 + 162 – 15 – 2 + k = 0

( k = – 307

( a t k = – 18 t  – 307 = 18 t 307. (Ans.)
eq \o(((((((,Question(10) P(a) = a3 – a2 – 10a – 8 is a polynomial whose sets of factors of constant term and leading coefficient are F1 and F2 respectively, where the factors are integers. 
 [Sylhet Govt. Pilot High School, Sylhet]


(Activity; page-49
a.
Find F1 and F2.
2
b.
Find P(x) where x ( F2. Find a factor of P(x). 
4
c.
Resolve P(a) into factors and show that, the set F3 ( F1 of the values which satisfy P(a) = 0.
4
Solution to the question no. 10
eq \o((,a) 
The set of factors of the constant term -8 of P(a) is, 

F1 = {–1, 1, – 2, 2, – 4, 4, –8, 8}


The set of factors of the leading coefficient 1 of P(a) is, F2 = {–1, 1}

eq \o((,b)
Given that, P(a) = a3 – a2 – 10a – 8


( P(x) = x3 ( x2 ( 10x ( 8

x ( F2
If x = 1, P(1) = 1 – 1 – 10 – 8 ( 0

If x = – 1, P (–1)
= (– 1)3 – (–1)2 – 10 (–1) – 8

                 
= – 1 – 1 + 10 – 8 


= 0

So, (x + 1) is a factor of P(x).
eq \o((,c) 
Given that, P(a) = a3 ( a2 ( 10a ( 8


( P((1) = ((1)3 – ((1)2 ( 10((1) ( 8



= ( 1 ( 1 + 10 ( 8  = 0


( {(a ( ((1)} that is, (a + 1) is a factor of P(a).

Now,
a3 – a2 – 10a – 8



= a3 + a2 – 2a2 – 2a – 8a – 8



= a2 (a +1) – 2a (a +1) – 8 (a +1)



= (a +1) (a2 – 2a – 8)



= (a + 1) (a2 – 4a + 2a – 8)



= (a + 1) {a(a – 4) + 2(a – 4)}



= (a + 1) (a + 2) (a ( 4)


( P(a) = (a + 1) (a + 2) (a ( 4)


( P(a) = 0 is satisfied by a = ( 1, (2, 4.

( F3 = {–1, –2, 4}

According to the definition of subset, F3 ( F1. (Shown)
eq \o(((((((,Question(11) The expression x2 + x – 6 is a factor of the polynomial x3 + hx2 + kx – 6.
(Activity; page-49
a.
Resolve x2 + x – 6 into factors.
2
b.
Find the values of h and k. 
4
c.
Resolve the polynomial into factors.
4
Solution to the question no. 11
eq \o((,a)
x2 + x – 6
= x2 + 3x – 2x – 6



= x (x + 3) – 2 (x + 3)



= (x + 3) (x – 2)

eq \o((,b)
Let, P(x) = x3 + hx2 + kx – 6

Since, x2 + x – 6 is a factor of P(x).
So, (x + 3) and (x – 2) both are the factors of P(x).
[From 'a']

( P(–3) = 0 and P(2) = 0.
Now, P(–3)  = (–3)3 + h (–3)2 + k (–3) – 6


= – 27 + 9h – 3k – 6


= 9h – 3k – 33
and P(2) 
= (2)3 + h (2)2 + k.2 – 6


= 8 + 4h + 2k – 6


= 4h + 2k + 2

So, 9h – 3k – 33 = 0

or, 18h – 6k – 66 = 0........(i)

and 4h + 2k + 2 = 0

or, 12h + 6k + 6 = 0 ............ (ii)

Adding the equations no.(i) and (ii) we get,

30h – 60 = 0 

or, 30h = 60

( h = 2

Putting the value of h in the equation no.(ii), we get,
24 + 6k + 6 = 0
or, 30 + 6k = 0
or, 6k = – 30

( k = – 5

( h = 2, k = – 5 (Ans.)
eq \o((,c)
The polynomial = x3 + 2x2 – 5x – 6   [Putting value from 'b']


 ((x) = x3 + 2x2 ( 5x ( 6


The leading coefficient and constant term of 

((x) are 1 and ( 6


The set of factors of the constant term -6 of 

((x) = {1, (1, 2, (2, 3, ( 3, 6, ( 6}


( ((1) = 13 + 2.12 ( 5.1 ( 6 = ( 8 ( 0


( ((( 1)
= (( 1)3 + 2(( 1)2 ( 5 (( 1) ( 6 



= ( 1 + 2 + 5 ( 6  = 0


( {x ( (( 1)}, that is (x + 1) is a factor of ((x).

Now, x3 + 2x2 – 5x – 6


= x3 + x2 + x2 + x – 6x – 6


= x2(x + 1) + x(x + 1) – 6 (x + 1)


= (x + 1) (x2 + x  – 6)


= (x + 1) (x – 2) (x + 3)


The factors of the polynomial: (x + 1), (x ( 2), (x + 3)


Ans. (x + 1) (x – 2) (x + 3)

eq \o(((((((,Question(12) a3(b ( c) + b3(c ( a) + c3(a ( b) is an algebraic expression. 
( Activity; page-54
a.
Considering the given expression P(a) as a polynomial of a and find P(b).
2
b.
Resolve the expression into factors using normal rules.
4
c.
Find the type of the expression and resolve the expression into factors by using the factor theorem.
4
Solution to the question no. 12
eq \o((,a)
Given expression = a3(b ( c) + b3(c ( a) + c3(a ( b)

According to the question, 

P(a) = a3(b ( c) + b3(c ( a) + c3(a ( b)


( P(b)
= b3(b ( c) + b3(c ( b) + c3(b ( b)



= b3(b ( c) ( b3(b ( c)



= 0 (Ans.)
eq \o((,b)
Here, a3 (b ( c) + b3(c ( a) + c3(a ( b)


= a3(b ( c) + b3c( ab3 + c3a ( bc3

= a3 (b ( c) + b3c(bc3 ( ab3 + c3a


= a3(b ( c) + bc(b2 ( c2) ( a(b3 ( c3)


= (b ( c) (a3 + b2c + bc2 ( ab2 ( abc ( c2a)


= (b ( c) (b2c ( ab2 + bc2 ( abc ( c2a + a3)


= (b ( c) {b2(c ( a) + bc(c ( a) ( a(c2 ( a2)}


= (b ( c) (c ( a) (b2 + bc ( ca ( a2)


= (b ( c) (c ( a) ((a2 + b2 ( ca + bc)


= (b ( c) (c ( a) {( (a2 ( b2) ( c(a ( b)}


= (b ( c) (c ( a) (a ( b) (( a ( b ( c)


= ( (a ( b) (b ( c) (c ( a) (a + b + c) (Ans.)
eq \o((,c)
Since, P(b) = 0   [From 'a']

(  (a ( b) is a factor of the given expression.

Here, given expression is cyclic. So, (b ( c) and (c ( a) are also the factors of the given expression. Again the given expression is a homogeneous expression of degree three and (a ( b) (b ( c) (c ( a) is a homogeneous expression of degree three. So, another factor of the given expression must be cyclic and will be a homogeneous expression of degree one.

That is, it will be k(a + b + c) where k is a constant.

( a3 (b ( c) + b3(c ( a) + c3(a ( b) 

= k(a ( b) (b ( c) (c ( a) (a + b + c) ..... (i)


It is true for all values of a, b, c.

( Putting a = 0, b = 1, c = 2 in equation no.(i), we get,

2 + 8 (–1) = k (–1) (–1) (2) (3)


or,,  – 6 = 6k


( k = – 1


Putting k = –1 in equation no.(i), we get,


a3 (b ( c) + b3(c ( a) + c3 (a ( b) 


= ( (a ( b) (b ( c) (c ( a) (a + b + c) (Ans.)
eq \o(((((((,Question(13) a3 (b – c) + b3 (c – a) + c3 (a – b) is an algebraic expression and  eq \f(a3 + a2 +1,(a – b) (a – c)),  eq \f(b3 + b2 + 1,(b – c) (b – a)) and  eq \f(c3 + c2 + 1,(c – a) (c – b)) are three rational fractions.


(Activity; page-54
a.
Show that, the algebraic expression is not symmetric.
2
b.
Resolve algebraic expression into factors. 
4
c.
What is the simplified value of the sum of  rational fractions?
4
Solution to the question no. 13
eq \o((,a)
The algebraic expression is 

a3 (b – c) + b3 (c – a) + c3 (a – b)

Interchanging the positions of a and b in the expression we get,


b3 (a – c) + a3 (c – b) + c3 (b – a) which is different from the original expression.

( The algebraic expression is not symmetric. (Shown)
eq \o((,b) 
Given expression = a3(b – c) + b3 (c – a) + c3 (a – b)


= 
a3b – ca3 + b3c – ab3 + c3 (a – b)


= 
a3b – ab3 – ca3 + b3c + c3 (a – b)


= 
ab (a2 – b2) – c(a3 – b3) + c3 (a – b)


= 
(a – b) {ab (a + b) – c(a2 + ab + b2) + c3}


= 
(a – b) (a2b + ab2 – ca2 – abc – b2c + c3)


= 
(a – b) {a2(b – c) + ab (b – c) – c(b2 – c2)}


= 
(a – b) (b – c) (a2 + ab – bc – c2)


= 
(a – b) (b – c) (a2 – c2 + ab – bc)


= 
(a – b) (b – c) {(a + c) (a – c) + b(a – c)}


= 
(a – b) (b – c) (a – c) (a + c + b)


= 
– (a – b) (b – c) (c – a) (a + b + c)

Ans. – (a – b) (b – c) (c – a) (a + b + c)

eq \o((,c) Sum of the rational fractions
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But its numerator, a3(b – c) + b3(c – a) + c3(a – b)  

= – (a – b) (b – c) ( (c – a) (a + b + c); [From 'b']

Moreover, a2(b – c) + b2(c – a) + c2(a – b)  = – (a – b) (b – c) (c – a) and b – c + c – a + a – b = 0 
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=  a + b + c + 1
Ans. a + b + c + 1
eq \o(((((((,Question(14) x3 + x2 – 6x, x2 + x – 1 and x2 (x2 + 1)2 are three expressions of the variable x. (Activity; page-61
a.
Form a proper rational fraction with the help of 1st two expressions and form an improper rational fraction with the help of the last two expressions.
2
b.
Convert the proper rational fraction obtained from 'b' as a sum of partial fractions.
4
c.
Express the multiplicative inverse of the third expression as a sum of partial fraction.
4
Solution to the question no. 14
eq \o((,a)
The proper rational fraction formed with the help of 1st two expressions is:
 eq \f(x2 + x – 1,x3 + x2 – 6x)
The proper rational fraction formed with the help of last two expressions is: 
 eq \f(x2 (x2 + 1)2,x2 + x – 1).

eq \o((,b)
From 'a', we get,
 eq \f(x2 + x – 1, x3 + x2 – 6x) =  eq \f(x2 + x – 1, x (x2 + x – 6)) =  eq \f(x2 + x –1, x (x2 – 2x + 3x –6)) 

=  eq \f(x2 + x –1, x (x –2) (x + 3)) 
Let,  eq \f(x2 + x – 1, x (x –2) (x + 3))   (   eq \f(A,x) +  eq \f(B, x –2)  +   eq \f(C,x + 3)  .....  (1)

Multiplying both sides of (1) with x (x – 2) (x + 3) we get,
x2 + x –1 ( A (x –2) (x + 3) + Bx (x + 3) + Cx (x –2) 

.......... (2)

Which is true for all values of x.
Putting x = 0 in both sides of (2) we get,
–1 = A. (–2). 3.

or,  – 6A  = –1

( A =   eq \f(1,6) 
Again, putting x = 2 in both sides of (2) we get, 
22 + 2 –1 = A (2 –2) (2 + 3) + B. 2. (2 + 3) + C. 2 (2–2)

or,  4 + 2 –1 = B. 2. 5

or,  10B= 5

( B =  eq \f(1,2) 
and putting x = -3 in both sides of (2) we get,
(–3)2 + (–3) –1 = A (–3 –2) (–3+ 3) + B. (–3) (–3+ 3) 

+ C. (–3) (–3–2) 

or,  9 –3 –1 = C. (–3) (–5).

or,  15C = 5

( C =   eq \f(1,3) 
Now, putting the values of A, B and C in (1), we get,
 eq \f(x2 + x –1, x (x –2) (x + 3))  = eq \f(\f(1,6),x) + eq \f(\f(1,2),x ( 2) + eq \f(\f(1,3),x + 3)

=  eq \f(1,6x)  +  eq \f(1,2 (x –2))  +  eq \f(1,3 (x + 3)) 
( This is the desired expression of the given fraction as a sum of partial fractions.
eq \o((,c)
The multiplicative inverse of the third expression:  eq \f(1,x2 (x2 + 1)2)
Let,  eq \f(1,x2(x2 + 1)2) (  eq \f(A,x) +  eq \f(B,x2) +  eq \f(Cx + D,x2 + 1) +  eq \f(Ex + F,(x2 + 1)2) .......(1)

Now, multiplying both sides of (1) with x2 (x2 + 1)2 we get,
1 ( Ax (x2 + 1)2 + B (x2 + 1)2 + (Cx + D) x2 (x2 + 1) 

+ (Ex + F) x2 .............. (2)

Which is true for all values of x.
Equating the coefficients of x5, x4, x3, x2, x and the constant term of (2), we get,
A + C = 0,

B + D = 0

2A + C + E = 0

2B + D + F = 0

A = 0

B = 1

Putting A = 0 in A + C = 0 we get, C = 0

Putting B = 1 in B + D = 0 we get, D = – 1

Putting A = 0, C = 0 in 2A + C + E = 0 we get,  E = 0

Again, putting D = – 1, B = 1 in 2B + D + F = 0 we get,
2 – 1 + F = 0 (( F = – 1

( Putting A = 0, B = 1, C = 0, D = – 1, E = 0, F = – 1

in (1) we get, 
 eq \f(1,x2(x2 + 1)2)   =  eq \f(1,x2) +  eq \f(0 – 1,x2 + 1) +  eq \f(0 – 1,(x2 + 1)2) 

=  eq \f(1,x2) –  eq \f(1,x2 + 1) –  eq \f(1,(x2 + 1)2) Which is the required presentation of partial fraction.
eq \o(((((((,Question(15) Two expressions of the variable x are: 

{(x3 – 3x2 + 4x – 1) (x – 2) + 2x}, (x – 1)3 (x – 2)



( Activity; page-61
a.
Considering the 1st expression as numerator and the 2nd expression as denominator, form a rational fraction and determine its type.
2
b.
Express the fraction obtained from 'a' as the sum of proper fractions.
4
c.
Express the obtained proper fraction as a sum of partial fractions.
4
Solution to the question no. 15
eq \o((,a)
The rational fraction is: 

 eq \f((x3 – 3x2 + 4x – 1) (x – 2) + 2x,(x – 1)3 (x – 2))

The obtained fraction is an improper fraction.

Because, the largest degrees of the numerator and denominator are equal.
eq \o((,b)
From 'a', the obtained fraction,
 eq \f((x3 – 3x2 + 4x – 1) (x – 2) + 2x,(x – 1)3 (x – 2))
=  eq \f((x3 – 3x2 + 3x – 1 + x) (x – 2) + 2x,(x – 1)3 (x – 2))
=  eq \f((x3 – 3x2 + 3x – 1) (x – 2) + x (x – 2) + 2x,(x– 1)3 (x – 2))
=  eq \f((x – 1)3 (x – 2) + x2 – 2x + 2x,(x – 1)3 (x – 2))
=  eq \f((x – 1)3 (x – 2),(x – 1)3 (x – 2)) +  eq \f(x2,(x – 1)3 (x – 2))
= 1 +  eq \f(x2,(x – 1)3 (x – 2))
where,  eq \f(x2,(x – 1)3 (x – 2)) is a proper fraction.
eq \o((,c)
Let,   eq \f(x2, (x –1)3 (x – 2)) (  eq \f(A, x – 1) +  eq \f(B,(x ( 1)2) +  eq \f(C, (x –1)3)  

    +  eq \f(D, x –2)  ......... (1)

Multiplying both sides of (1) with (x –1)3 (x –2) we get,
x2 ( A (x –1)2 (x –2) + B (x –1) (x –2) + C (x –2) + D (x –1)3 ........ (2) 

Which is true for all values of x.
Putting x = 1 in both sides of (2) we get,
1 = C (1 –2)

or, – C = 1

( C = –1

Putting x = 2 in both sides of (2) we get,
4 = D (2 – 1)3
or, 4 = D

( D = 4

Equating the coefficients of x3 and x2 of (2), we get,
A + D = 0

and – 4A + B – 3D = 1

Now, A + D = 0

or, A + 4 = 0  [(D = 4]

( A = – 4    

– 4. (– 4) + B – 3.4 = 1.

or, 16 + B –12 = 1

or, 4 + B = 1

or, B = 1 – 4

( B = – 3

Putting the values of A, B, C and D in (1), we get,
 eq \f(x2, (x – 1)3 (x – 2)) =   eq \f(– 4,x – 1)  +  eq \f(– 3,(x – 1)2)  +  eq \f(– 1,(x – 1)3)  +   eq \f(4, x – 2) 
= –   eq \f(4, x – 1)  –  eq \f(3,(x – 1)2)  –  eq \f(1,(x – 1)3)  +   eq \f(4,x – 2) 
This is the desired expression of the given fraction as a sum of partial fractions.
Ans. –  eq \f(4, x – 1)  –  eq \f(3, (x – 1)2)  –  eq \f(1, (x – 1)3) +  eq \f(4,x – 2) .
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eq \o(((((((,Question(16) A polynomial of x, y and z is, 

F(x, y, z) = x3 + y3 + z3 ( 3xyz. [Ispahani Public School & College, Chittagong; Bidyamyee Govt. Girls’ High School, Mymensingh; Jamalpur Govt. Girls’ High School, Jamalpur]

a.
Find F(a, b, c) and show that, it is a cyclic and symmetric expression.
2 

b.
Show that, F(a, b, c) =  eq \f(1,2) (a + b + c) {(a(b)2 + (b(c)2 + (c(a)2}

4
c.
If a = y + z ( x, b = z + x ( y, c = x + y ( z, show that, F(a, b, c) = 4F(x, y, z)
4
Solution to the question no. 16
eq \o((,a) 
Given, F(x, y, z) = x3 + y3 + z3 ( 3xyz


( F(a, b, c) = a3 + b3 + c3 ( 3abc


Now, F(b, c, a) = b3 + c3 + a3 ( 3bca = a3 + b3 + c3 ( 3abc


F(b, a, c) = b3 + a3 + c3 ( 3bac = a3 + b3 + c3 ( 3abc


(
F(a, b, c) = F(b, c, a) = F(b, a, c)


That is, F(a, b, c) is a cyclic and symmetric expression. (Shown)
eq \o((,b) 
From 'a', we get, F(a, b, c) = a3 + b3 + c3 ( 3abc



= (a + b)3 ( 3ab(a + b) + c3 ( 3abc



= (a + b)3 + c3 ( 3ab(a + b + c)



= (a + b + c) {(a + b)2 ( (a + b)c + c2} 

                             ( 3ab(a + b + c)



= (a + b + c) (a2 + 2ab + b2 ( ac ( bc + c2) 

                             ( 3ab(a + b + c)



= (a + b + c) (a2 + 2ab + b2 ( ac ( bc + c2 ( 3ab)



= (a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca)



=  eq \f(1,2) (a + b + c) (2a2 + 2b2 + 2c2 ( 2ab ( 2bc ( 2ca)



=  eq \f(1,2) (a + b + c) (a2 ( 2ab + b2 + b2 ( 2bc + c2 

                           + c2 ( 2ca + a2)



=  eq \f(1,2) (a + b + c) {(a ( b)2 + (b(c)2 + (c(a)2} 

( F(a, b, c) =  eq \f(1,2) (a + b + c) {(a(b)2 + (b(c)2 + (c(a)2} 

(Shown)

eq \o((,c) 
From 'b', we get,

F(a, b, c) =  eq \f(1,2) (a + b + c) {(a ( b)2 + (b(c)2 + (c(a)2}


Given that, a = y + z ( x, b = z + x ( y, c = x + y ( z


( a + b + c = y + z ( x + z + x ( y + x + y ( z = x + y + z


Now, (a ( b)2 = (y + z ( x ( z ( x + y)2



= (2y ( 2x)2



= {(2(x(y)}2



= 4(x(y)2

(b ( c)2 = (z + x ( y ( x ( y + z)2



= (2z ( 2y)2



= {(2(y(z)}2



= 4(y ( z)2

and (c ( a)2 = (x + y ( z ( y ( z + x)2



= (2x ( 2z)2



= {(2(z(x)}2



= 4(z(x)2

( F(a, b, c) =  eq \f(1,2) (a + b + c) {(a ( b)2 + (b(c)2 + (c(a)2}



=  eq \f(1,2) (x + y + z) {4(x ( y)2 + 4(y(z)2 

+ 4(z(x)2}



= 4 (  eq \f(1,2) (x + y + z) {(x(y)2 + (y(z)2 

+ (z(x)2}



= 4(x3 + y3 + z3 ( 3xyz)



= 4F(x, y, z)


That is, F(a, b, c) = 4F(x, y, z)  (Shown)
eq \o(((((((,Question(17) If F(a, b, c) = (a + b) (b + c) (c + a) 

and (a + b + c) (ab + bc + ca) = abc then,

a.
show that, F(a, b, c) is a cyclic expression.
2 

b.
prove that, F(a, b, c) = 0
4
c.
show that, (a + b + c)5 = a5 + b5 + c5 
4
Solution to the question no. 17
eq \o((,a) 
Given, 



F(a, b, c) = (a + b) (b + c) (c + a)


Now, F(b, c, a) = (b + c) (c + a) (a + b) = F(a, b, c)


That is, F(a, b, c) is a cyclic expression. (Shown)
eq \o((,b) 
L.S. = F(a, b, c)


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


= (ab + ac + b2 + bc) (c + a)


= abc + a2b + ac2 + a2c + b2c + b2a + bc2 + abc + abc ( abc

= a2b + abc + a2c + ab2 + abc + b2c + abc + bc2 + c2a ( abc


= a(ab + bc + ca) + b(ab + bc + ca) + c(ab + bc + ca) ( abc


= (a + b + c) (ab + bc + ca) ( abc


= abc ( abc  [((a + b + c) (ab + bc + ca) = abc]


= 0


= R.S.

(
F(a, b, c) = 0 (Proved)
eq \o((,c) 
From 'b', we get,


F(a, b, c) = 0


(
(a + b) (b + c) (c + a) = 0


( a + b = 0 or, (b + c) (c + a) = 0


( a = (b or, b + c = 0 or, c + a = 0


( a = (b or, b = (c or, c = (a


It is to be shown that, (a + b + c)5 = a5 + b5 + c5 


a = (b then, 


L.S. = ((b + b + c)5 = c5

and R.S. = ((b)5 + b5 + c5 = c5

Again, b = ( c then,


L.S. = (a ( c + c)5 = a5

and R.S. = a5 + ((c)5 + c5 = a5

and c = (a then, 


L.S. = (a + b ( a)5 = b5

and R.S. = a5 + b5 + ((a)5 = b5

That is, (a + b + c)5 = a5 + b5 + c5 (Shown)
eq \o(((((((,Question(18)  eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) is an algebraic fraction.
[Natore Govt. High School, Natore; Chittagong City Corporation Inter School, Chittagong]
a.
Determine the type of the fraction.
2 

b.
Resolve the denominator of the fraction into factors and separate a proper fraction from the fraction.
4
c.
Express the fraction as a sum of partial fractions.
4
Solution to the question no. 18
eq \o((,a) 
Given that,  eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) 

Given fraction is an improper fraction.

Since the degree of the numerator 3 is greater than the degree of the denominator which is 2.
eq \o((,b) 
Here, x2 + 2x ( 3



= x2 + 3x ( x ( 3



= x(x + 3) ( 1(x + 3)



= (x + 3) (x ( 1)  (Ans.)

Now,  eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) 



=  eq \f(x(x2 + 2x ( 3) + 3x + 1,x2 + 2x ( 3) 



=  eq \f(x(x2 + 2x ( 3),(x2 + 2x ( 3)) +  eq \f(3x + 1,x2 + 2x ( 3) 



= x +  eq \f(3x + 1,x2 + 2x ( 3)



= x +  eq \f(3x + 1,(x + 3) (x(1))  (Ans.)


Here, eq \f(3x + 1,(x + 3) (x + 1)) is a proper fraction.

eq \o((,c) 
From 'b', we get,  eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) = x +  eq \f(3x + 1,(x + 3) (x(1)) 

Here,  eq \f(3x + 1,(x + 3) (x(1))  is a proper fraction.

Let,  eq \f(3x + 1,(x + 3) (x ( 1)) (  eq \f(A,x + 3) +  eq \f(B,x ( 1) ................ (1)


Multiplying both sides of (1) with (x + 3) (x ( 1) we get,


3x + 1 ( A(x ( 1) + B(x + 3) ................. (2)


Which is true for all values of x.

Putting x = 1 in both sides of (2) we get,


3.1 + 1 = A(1 ( 1) + B(1 + 3)


or,
3 + 1 = A ( 0 + B.4


or,
4 = 4B


(
B = 1


Again, putting x = – 3 in both sides of (2) we get,


3((3) + 1 = A((3 ( 1) + B((3 + 3)


or,
( 9 + 1 = A(( 4) + B ( 0


or,
( 8 = (4A


(
A = 2


Putting the values of A and B in (1), we get,


 eq \f(3x + 1,(x + 3) (x(1)) =  eq \f(2,x + 3) +  eq \f(1,x(1) 

(
Required partial fraction,



 eq \f(x3 + 2x2 + 1,x2 + 2x ( 3) = x +  eq \f(1,x ( 1) +  eq \f(2,x + 3)  (Ans.)

eq \o(((((((,Question(19) P(x) = x3 + 2x2 ( 5x ( 6 and 

Q(x) = (6x3 ( 5x2 + 2x + 1 are two polynomials whose variable is x.

a. 
Find P eq \b(\f(1,r)) (when r ( 0).
2 
b. 
Find the common factor of P(x) and Q(x).
4 

c. 
If (x ( r) is a factor of Q(x), show that  eq \b(x ( \f(1,r))  will be a factor of P(x). 
4 

Solution to the question no. 19
eq \o((,a) 
Given that, P(x) = x3 + 2x2 ( 5x ( 6

( 
P eq \b(\f(1,r))  =  eq \b(\f(1,r))3 + 2 eq \b(\f(1,r))2( 5  eq \b(\f(1,r)) ( 6



=  eq \f(1,r3) +  eq \f(2,r2)  (  eq \f(5,r) ( 6



=  eq \f(1 + 2r ( 5r2 ( 6r3,r3) 


=  eq \f((6r3 ( 5r2 + 2r + 1,r3)  

eq \o((,b) 
P(2) = 23 + 2.22 ( 5.2 ( 6 = 0.

( 
According to the remainder theorem, (x ( 2) will be a factor of P(x).

(
x3 + 2x2 ( 5x ( 6


=
x3 ( 2x2 + 4x2 ( 8x + 3x ( 6


=
x2(x ( 2) + 4x(x ( 2) + 3 (x ( 2)


= 
(x ( 2) (x2 + 4x + 3)


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


=
(x ( 2) {x(x +1) + 3 (x + 1)}


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


Now Q((1) = ( 6((1)3 ( 5 ((1)2 + 2((1) + 1



= 6 ( 5 ( 2 + 1 = 0

( 
(x + 1) will be a factor of Q(x). 

( 
(6x3 ( 5x2 + 2x + 1


= 
(6x3 ( 6x2 + x2 + x + x + 1


=
(6x2(x + 1) + x (x + 1) + 1 (x + 1)


=
(x + 1) ( (6x2 + x + 1)

( 
Resolved expression of P(x) into factors is (x ( 2) (x + 1) (x + 3) and resolved expression of Q(x) into factors is: (x + 1) ((6x2 + x + 1)

( The common factor of P(x) and Q(x) is (x + 1) (Ans.)
eq \o((,c) ((x ( r) is a factor of Q(x).
( 
According to the remainder theorem, Q(r) = 0


Q(r) = ( 6r3 ( 5r2 + 2r + 1


According to the question, (6r3 ( 5r2 + 2r + 1 = 0....... (i)


Now,  eq \b(x ( \f(1,r))  will be a factor of P(x) if P eq \b(\f(1,r)) = 0.

Now, P eq \b(\f(1,r))  =  eq \f(1,r3) + 2.  eq \f(1,r2) ( 5. eq \f(1,r) ( 6



=  eq \f((6r3 ( 5r2 + 2r + 1,r3) 


=  eq \f(0,r3)    [Using the equation no.(i)]



= 0

(  P eq \b(\f(1,r)) = 0 So,  eq \b(x ( \f(1,r))  will be a factor of P(x) 

(Shown)
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Creative Questions with hints

 


eq \o(((((((,Question(20) a2 (b – c) + b2 (c – a) + c2 (a – b), 

 eq \f(a2 + bc,(a – b) (a – c)) +  eq \f(b2 + ca,(b – c) (b – a)) +  eq \f(c2 + ab,(c – a) (c – b)) are two algebraic expressions.
a.
Show that, the first algebraic expression is cyclic but not symmetric.
2
b.
Resolve the first algebraic expression into factors. 
4
c.
What is the simplified value of the second algebraic expression?
4
Ans. b.  ( (a – b) (b – c) (c – a); c. 2

eq \o(((((((,Question(21) bc (a + d), ca (b + d), ab (c + d), (a – b) (a – c), (b – c) (b – a), (c – a) (c – b), abc (b – c) + abc (c – a) + abc (a – b) and bc + a2 ( ab ( ac are algebraic expressions.


a.
Considering the 1st, 2nd and 3rd expressions as numerator and 4th, 5th and 6th expressions as denominator, form rational fractions and express them as a sum of ration fractions.
2
b.
Resolve the sum of last two algebraic expressions into factors. 
4
c.
What is the sum of the obtained rational fractions?
4
Ans. a.  eq \f(bc (a + d),(a – b) (a – c)) +  eq \f(ca (b + d),(b – c) (b – a)) +  eq \f(ab (c + d),(c – a) (c – b)).; b. (b ( a) (c ( a); c. d

eq \o(((((((,Question(22) Let, N(x) = (x ( 1) (x + 5), 

D(x) = (x(2) (x(4).
a.
Express  eq \f(N(x),D(x)) as rational fraction and explain the type of the fraction.
2 

b.
Separate a proper fraction from the fraction obtained from 'a'. 
4
c.
Express the fraction obtained from 'b' into partial fractions and show that, 


 eq \f((x ( 1) (x + 5),(x(2) (x(4)) = 1 (  eq \f(7,2(x(2)) (  eq \f(27,2(x(4)) 
4
eq \o(((((((,Question(23) N(x) = x4 + 2x2 – 2, D(x) = x4 + x2 – 2.


a.
Express  eq \f(N(x),D(x)) as rational fraction and explain the type of the fraction. 
2
b.
Seperate a proper fraction from the fraction obtained from 'a'.
4
c.
Express the fraction obtained from 'b' into partial fractions.
4
Ans. b.  eq \f(x2,x4 + x2 – 2); c. –  eq \f(1, 6 (x + 1))  +  eq \f(1,6 (x – 1))  +   eq \f(2, 3 (x2 + 2)) 
eq \o(((((((,Question(24) P(x) = 2x4 – 5x2 + 6x – 3 and 


Q(x) = 4x3 – 5x2 + 3x – 2
a. 
What will be the remainder if the polynomial P(x) is divided by x – 1?

b. 
Show that, the expression x – 1 is a common factor of the polynomials P(x) and Q(x).

c. 
Resolve the polynomials P(x) and Q(x) into factors.

Ans. a. 0; c. (x – 1) (2x3 + 2x2 – 3x +3), (x –1) (4x2 – x + 2)

eq \o(((((((,Question(25) P (x) = 4x3 – 7x2 + 5x – 2 and 

g(x) = x3 + 4x2 + x – 6 are two polynomials.
a.
Find g(1).
b.
Resolve the polynomial g(x) into factors.
c.
Show that, (x – 1) is a common factor of the polynomials P(x) and Q(x).
Ans. a. 0;  b. (x – 1) (x + 2) (x + 3)

eq \o(((((((,Question(26) P(x) = 2x2 + 3 and g(y) = y2 – 5y + 4.
a.
Find P(5).
2
b.
If the quotient of g(y) divided by (y – 4) is equal to P(5) , what is the value of y?
4
c.
Express  eq \f(P(x),g(x))  as partial fraction.
4
Ans. a. P(5) = 53.;  b. 54; c. 2 (  eq \f(5,3(x ( 1))  +  eq \f(35,3(x ( 4)) 
eq \o(((((((,Question(27) P(x) = x4 ( 5x3 + 7x2 ( a and 

Q(x) = x3 + 7x2 ( x ( 7 are two polynomials.
[SOS Hermann Gmeiner School And College, Dhaka]

a. 
Find the leading coefficients and constant terms of the polynomials P(x) and Q(x). 
2 
b. 
If one of the factors of the polynomial P(x) is x ( 2, show that, a = 4.
4 

c. 
Show that, x + 1 and x ( 1 are factors of the polynomial Q(x).
4 

Ans. a. 1, ( a and 1, (7 
eq \o(((((((,Question(28) P(a, b, c) = a3 + b3 + c3 ( 3abc and Q(x, y, z) = (x + y + z) (xy + yz + zx) ( xyz are two polynomials. 
[Govt. Girls School, Patuakhali]

a. 
Resolve P(a, b, c) into factors.
2 
b. 
If Q(x, y, z) = 0 then show that, 


(x + y + z)3 = x3 + y3 + z3
4 

c. 
Prove that, P(a, b, c) =  eq \f(1,2) (a + b + c) {(a ( b)2 + (b ( c)2 + (c ( a)2}
4 

Ans. a.
(a + b + c) (a2 + b2 + c2 ( ab ( bc ( ca)
eq \o(((((((,Question(29) P(x) = 8x3 ( x2 + 4x4 ( 8x ( 3 is a polynomial of variable x and P(y) = ay5 + by4 + cy3 + cy2 + by + a is a polynomial of variable y.



[Habiganj Govt. High School, Habiganj]

a. 
Expressing the polynomial P(x) in standard form, determine its degree and leading coefficient. 
2 
b. 
Resolve the polynomial P(x) into factors. 
4 

c. 
Show that, if y ( r is a factor of P(y) then (ry ( 1) will also be a factor of P(y).
4 

Ans. a. 4x4 + 8x3 ( x2 ( 8x ( 3, 4, 4; 

b. (x + 1) (x ( 1) (2x + 1) (2x + 3)
eq \o(((((((,Question(30) P(x) = xx ( ax, where x is positive integer and a is a constant.
[Annada Govt High School, Brahmanbaria]

a. 
Show that, (x ( a) is a factors of the polynomial.
2 
b. 
Find ((x) such that, P(x) = (x ( a)((x)
4 

c. 
If x is even, find ((x) such that, P(x) = (x + a)((x)
4 

Ans. b.
((x) = xx(1 + axx(2 + a2xx(3 + ...... + ax(1
eq \o(((((((,Question(31) P(x) = ax3 + bx2 + cx + d is a polynomial.


[Jhalakathi Govt. Harachandra Girl's High School, Jhalakathi]

a. 
If a = 0, b = 3, c = 5 and d = 2, then find P(x), also resolve it into factors.
2 
b. 
Show that, (x + 1) will be a factor of P(x) if 



and only if a + c = b + d.
4 

c. 
Find the set of the expressions upon division of P(x) by which the remainder will be 52.
4 

Ans. a.
(x + 1) (3x + 2);  c. {x + 5, 3x ( 10}
eq \o(((((((,Question(32) Remainders of the polynomial 

P(x) = mx3 + 5x2 ( nx + 60 upon division by x ( 1 and x ( 3 are 10 and 84.


[Mohammadpur Preparatory Higher Secondary (Girls’) School, Dhaka]

a. 
Write down the characteristics of the remainder theorem.
2 
b. 
Find the values of m and n.
4 

c. 
Write down the factors of the values of m and n. Considering the set of factors of m as B and that of n as C, write down the set B ( C by tabular method and then show in Venn diagram.
4 

Ans. b. m = 6, n = 61; c. B = {1, 2, 3, 6, 61} 

and C = {1, 61}; B ( C = {1, 2, 3, 6, 61}

eq \o(((((((,Question(33) F(x) = x16 ( 1 and G(x) =  eq \f(1,1 + x) +  eq \f(2,1 + x2) 
+  eq \f(4,1 + x4)  +  eq \f(8,1 + x8) 
[Agragami Govt. Girl's High School, Sylhet]
a. 
Show that, (x + 1) and (x ( 1) both are the factors of F(x).
2 
b. 
Resolve the polynomial F(x) into factors.
4 

c. 
Show that, G(x) +  eq \f(16,F(x)) =  eq \f(1,1 ( x) 
4 

Ans. b.
(x + 1) (x ( 1) (x2 + 1) (x2 +  eq \r(3) x + 1) (x2 (  eq \r(3) x + 1) (x2 + x + 1) (x2 ( x + 1)
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  Polynomials:

(
A polynomial is a special type of algebraic expression. In such an expression there are one or more terms.
(
Each term in a polynomial expression is a product of a constant and a non-negative integral power of one or more variables.

(
A polynomial which has only one variable is called a polynomial with one variable.
(
If x is a variable, the expressions of the form of ax0, ax + b, ax2 + bx + c etc. are called the polynomial of x.

(
A polynomial which has two variables is called a polynomial with two variables. 
(
2x + 5y + 6, x2 + 6xy + y2 ( 5x + 6y + 8 etc. are the polynomials of two variables where x and y are variables.
(
Since there are three variables x, y and z in the expression p (x, y, z) = x3 + y3 + z3 ( 3xyz, it is a polynomial of three variables.
(
In the polynomial 2x6 ( 3x5 ( x4 + 2x ( 5 variable is x, degree of the polynomial is 6, leading term is 2x6, leading coefficient is 2, constant term is ( 5.

(
Summation, subtraction and product of two polynomials are always a polynomial. But division may be polynomial or not.
Equality of Polynomials: 

(
If ax + b = px + q, a = p, b = q [equating the coefficients on both sides]

(
If ax2 + bx + c = px2 + qx + r then a = p, b = q, c = r [equating the coefficients on both sides]

(
The two coefficients of x with the same power are equal in both sides of an equal sign.
(    If the two polynomials P(x), Q(x) for all x are equal, their equality is called the referred to as identity of the polynomials; sometimes this is indicated by writing P(x) ( Q(x).

Remainder and Factor Theorems:

(
If P(x) is a polynomial of positive degree and a is any definite number, the remainder of the division of P(x) by x − a will be P(a) .
(
If P(x) is a polynomial of positive degree and a ≠ 0, the remainder of the division of P(x) by b ax + will be P eq \b((\f(b,a)) .
(
If P(a) = 0 then (x ( a) is a factor of P(x).

(
x ( a will be a factor of the polynomial P(x) if P(a) = 0.
Homogeneous, Symmetric and Cyclic Expressions: 
(
If each term of any polynomial has same degree, it is called homogeneous polynomial.
(
A symmetric expression is an expression with more than one variable, which remains unchanged when any two of its variables are interchanged.
(
The expression a + b + c is symmetric expression of the variables, a, b, c because the expression remains unchanged when any two of the variables are interchanged. Similarly, ab + bc + ca of the variables a, b, c and x2 + y2 + z2 + xy + yz + zx are symmetric expression of the variables x, y, z.
(
A cyclic expression is an expression with three variables, which remain unchanged when the first variable is replaced by the second, the second variable is replaced by the third and the third variable is replaced by the first variable.
(
Every symmetric expression in three variables is cyclic. But not every cyclic expression is symmetric.
(
x2 + y2 + z2 is cyclic expression because if we put y in place of x, z in place of y, x in place of z, the expression remain unchanged.
Resolve into factors of cyclic polynomials:
(a)
If (a −b) be the factor of a cyclic polynomial, (b − c) and c − a will be factor of that polynomial.
(b)
k(a + b + c) and k(a2 + b2 + c2) + m(ab + bc + ca) are the homogeneous and cyclic polynomial of degree 1 and 2 where k and m are constant
(c) 
If the values of two polynomials are equal for all values of the variables, the coefficient of the corresponding two terms of the polynomial where k and m are the constants is equal.
Formulae (a): In application of this formula if the degree of the given expression be one more than the number of factors of one degree, the other factor will be of the form k(a + b + c) and if two more, the other factor will be of the form k(a2 + b2 + c2) + m(ab + bc + ca).
(
At a glance the formulae used in this chapter: 

(
bc(b ( c) + ca (c ( a) + ab ( a ( b) = ((b ( c) (c ( a) (a ( b)
(
a2(b ( c) + b2(c ( a) + c2(a ( b) = ( (b ( c) (c ( a)(a ( b)
(
a(b2 ( c2) + b(c2 ( a2) + c(a2 ( b2) = (b ( c) (c ( a) (a ( b)
(
a3(b ( c) + b3(c ( a) + c3(a ( b) = ((b ( c) (c ( a) (a ( b) (a + b + c)
(
b2c2(b2 ( c2) + c2a2(c2 ( a2) + a2b2(a2 ( b2) = ((b ( c) (c ( a) (a ( b) (b + c) (c + a) (a + b)
(
(ab + bc + ca) (a + b + c) ( abc = (a + b) (b + c) (c + a)
(
(b + c) (c + a) (a + b) + abc = (a + b + c) (ab + bc + ca)
(
(a + b + c)3 ( a3 ( b3 ( c3 = 3(a + b) (b + c) (c + a)
(
Rational fraction

Fraction formed with a polynomial as denominator and a polynomial as numerator is called the rational fraction. For example, 


 eq \f(x,(x ( 1) (x ( 5)) and  eq \f(x2 + 1,(x + 8) (x2 + 5x + 7)) are rational fractions.

(
Partial fraction:

If a given fraction is expressed as a sum of two or more fractions, each of the latter fractions is said to be a partial fraction of the given fraction
(   If both N(x) and D(x) are the polynomials of the variable x, the fraction of the form  eq \f(N(x),D(x))  is called proper fraction if the degree of the numerator N(x) is less that of the denominator D(x). If the degree of the numerator N(x) is greater than or equal to that of the denominator D(x) , the fraction is called an improper fraction.
(
Determination of partial fraction:
(
If  eq \f(N(x),D(x)) is a proper fraction and D(x) can be resolved into different factors of one degree, for every factor P(x) of one degree of D(x) we can write it in the form of   eq \f(N(x),D(x)) = \f(A,P(x)) + \f(B,Q(x)) + \f(C,R(x)) + ... ... ... (i) 


Here D(x) = P(x) Q(x) R(x) ...... and A, B, C are constants. Now, multiplying the both sides of (i), we get an identity of two polynomials which is true for all values of x. In this identity putting the convenient values of x we get the values of A, B, C and putting these values in equation no.(i) we get the required partial fraction.
(
If   eq \f(N(x),D(x))  be an improper fraction and D(x) can be resolved into different factors of one degree, at first  eq \f(N(x),D(x))  is to be converted into proper fraction and then we have to proceed as the way described in the previous step.

That is, if  eq \f(N(x),D(x))  is improper, we have to divide N(x) by D(x) until the degree of the remainder R(x) become smaller than the degree of D(x). If the quotient is Q(x), we can write  eq \f(N(x),D(x)) = Q(x) +  eq \f(R(x),D(x)) . where  eq \b\bc\[(\f(R(x),D(x))) is a proper fraction.

We can convert the proper fraction obtained in this way into partial fraction using the same procedure described in previous steps.
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Greek mathematician Diophantus, (approximately 200–284) is sometimes called the father of algebra. He is the first man who defined the fraction and ratified the rational number as the solution and coefficient of equation.
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