POLYNOMIALS
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1.
Simplify  (x ( 2)(x2 + 3x ( 3).







[3]

2.
Simplify  
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3.
Simplify  
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4.
Use the factor theorem to find a factor of  x3 ( 6x2 ( x + 30.



[2]

Hence, or otherwise, factorise x3 ( 6x2 ( x + 30.




[5]
5.
The cubic polynomial 2x3 + ax2 + x ( 5  gives a remainder of 5 when divided by x ( 2.

Find the value of the constant a.






[3]

6.
The cubic polynomial f(x) = 4x3 + ax2 + bx + 6 has factor  (x ( 2) and gives a 

remainder of (15 when divided by (x + 1).

Find the values of the constants a and b.





[7] 

7.




The diagram shows the curve with equation y = 9 + 9x ( x2 ( x3.


Find the coordinates of the points where the curve crosses the x-axis.

[9]
Total = 37 marks

Solutions.
1.
Expand the brackets to get
    x3 + 3x2 ( 3x ( 2x2 ( 6x + 6


(2)





=  x3 + x2 ( 9x + 6.




(1)
2.
Uses long division correctly to obtain x3 ( 4x2 + 3x ( 1  =  (x2 ( 2x ( 1)(x ( 2) ( 3


(or equivalent).








(3)


Correct statement to the effect that 
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3.
Uses long division correctly to obtain 2x3 ( x2 + x + 3  =  (x2 ( x + 1)(2x + 1) + 2


(or equivalent).








(3)


Correct statement to the effect that  
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4.
Uses the factor theorem correctly to identify one of the three factors (x + 2), 

(x ( 3) or (x ( 5).








(2)

Uses long division, or continued use of the factor theorem etc. to correctly factorise as

(x + 2)(x ( 3)(x ( 5).








(5)
5.
Uses the remainder theorem (or long division!) with x = 2 to get




2 ( 23 + a ( 22 + 2 ( 5  =  5





(1)

(

16 + 4a ( 3  =  5


and thus
4a  =  (8


(

a  =  (2.







(2)
6.
Uses the factor theorem with x = 2 to get   4 ( 23 + a ( 22 + b ( 2 + 6 = 0


which simplifies to give 2a + b + 19 = 0.





(2)


Uses the remainder theorem with x = (1 to get  

4 ( ((1)3 + a ( ((1)2 + b ( ((1) + 6 = (15

which simplifies to give a ( b + 17 = 0.





(2)


Solve  2a + b + 19 = 0  and  a ( b + 17 = 0  simultaneously to get a = (12 and b = 5.













(3)
7.
Acknowledges that we are to solve the equation
9 + 9x ( x2 ( x3 = 0.

(1)


Rearrange
x3 + x2 ( 9x ( 9 = 0.


Uses the factor theorem to find a linear factor; (x ( 3), (x + 1) or (x + 3).

(2)
Uses long division, or continued use of the factor theorem etc. to correctly factorise as


(x ( 3)(x + 1)(x + 3). 








(4)


Curve crosses x-axis at the points given with coordinates ((3, 0), ((1, 0) and (3, 0).













(2)
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