Edexcel AS Mathematics Polynomials

Topic assessment

1.

)

(i) Add (x®+2x*—3x+1) to (2x* +5x—-3) [2]
(ii) Subtract 2x> —3x*+x—2 from (x* +x*—2x* +1) [2]
(iii) Multiply (x* +4x*—2x+3) by (2x-1) [3]
(iv) Multiply (x* +2x+3) by (xX* —x+1) [3]
(v) Divide (2x* —x*+3x—4) by (x-1) [3]
(x—3) is a factor of the polynomial x*+ax*—5x+6.
Find the value of a. [2]
(i) Solve the equation 2x* —x* -5x—2=0. [4]
(ii) Sketch the graph of y=2x*—-x*-5x—-2. [3]
(i) Show that (x—-3) is a factor of 6x° —17x* —5x+6. [1]
(i) Hence solve the equation 6x* —17x* —5x+6=0. [2]
(iii) Sketch the graph of y=6x*>-17x*—5x+6. [3]
f(x) = x®+ax® +bx+8.
(1) (x-1) and (x—2) are factors of f(x).

Find the values of a and b. [4]
(if) Factorise f(x) completely and hence solve the equation f(x)=0. [3]
(ii) Sketch the graph of y =f(x). [3]

(i) Sketch the curve y=(2x+1)(x—2)>.

Draw the line y = x+2 on your graph and show that it intersects with the

curve at the point x =1.

[5]

(iii) Show that the x-coordinates of the points where the line and the curve

intersect satisfy the equation 2x* —7x*+3x+2=0.

[3]

(iv) Find the x-coordinates of the other two points of intersection of the line and

the curve, giving your answers to 2 decimal places.
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Solutions to topic assessment

(i)

(iit)

(iv)

V)

X5 42x® —3x 1
2x° +5x -3
37 4247 +2x 2
[2]
x5 axt +1
- 2% =3x* +x =2
PAREEY S SIS I
[2]
(1 +4x7 —2x+3)(2x-1)=2x" +2x° —4x* +ox
—X*  —4x* +2x -3
2 +Fx® X7 +8x -3
[=]
(A +2x+3) (X —x+1)=x" 24 +34°
-x* 22X —3x
X 42x 43
Xt X 42X —x 43
[=]
2X° =) +3x—4=(x—1) (24" + x+4)
X7 - X" +3x—4 s
1 =2X" +tx+4
[=]
fX)=x*+ax* -5x+6
BY the factor theorem, (x ~ 3) s a factor = f(3) =0
=2+ 94-15+6=0
= 9a=-18
=a=-2
[2]
f(x)=2x>-x"-5x-2
f1)=2-1-5-2=-¢
f(-1)=—2-1+5-2=0
so by the factor theorem, (x + 1) is a factor,
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2xX°—x*-5x-2=0
(x+1)(2x*—3x-2)=0
(x+1)(x—2)(x+1)=0

X=—1L 0or X=2 or xX=—%
[41

ity  From (1), the graph of y =24 — x* —5 x —2 crosses the x-axis at

(-1/ 0)r (2/ 0) aV\«d (_%I O)'
Frov the equatiown, the graph crosses the y-axis at (0, -2).

-1

A

[31

4. (1) f=ex’-17x> -5x+e
f(z)=1e2-153-15+6=0

so by the factor theorem (x - 3) is a factor,
[x]

(i) oex*—1Fx°—-5x+6=0
(x=3)(ex*+x—-2)=0
(x—3)(2x-1)(3x+2)=0

1

X=3 0r x=% or x=—%

[2]
(i)  From (il), the graph crosses the x-axis at (3, 0), (5, 0) and (-2, 0),
From the equation, it crosses the y-axis at (0, &),

N /

2 1 3
3

3

[=]
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5 () O =x*+ax® +bx+2
(x—1) isafactor = f(1)=0
=>1+a+b+8=0
= a+b=-9
(x—2)is afactor = f(2)=0
=g+4a+220+8=0
=>2a+b=-%
Subtracting =>a=1,b=-10
[41

@ity  Two factors are (x—1) (x—2) so (x* —3x+2) is a quadvatic factor,
qQ
f(x)=x"+x*—10x+%8
=(X* —3x+2)(x+4)

=(x—1)(x-2)(x+4)
Roots of equation are x =1,2,—4

=]
(L) From (il), the graph cuts the x-axis at (2, 0), (1, 0) and (-4, 0).
From the equation, the graph cuts the 5—01)(1’,5 at (0, 8).
8 \
4 1 2
2]
6. (L)
2)?
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(i)

(iit)

when x =1, forthecurve y=(2x1+1)(1-2)* =3(-1)* =3
fortheline y=x+2=1+2=3.

So both the line and the curve pass through (1, 3) and therefore they

intersect when x =1,

[5]1
At intersections, (Rx+1)(x—2)°* =x+2
(x+1) (X —4x+4)=x+2
XA X —RXT —4x+8x+4=x+2
X —FX*+3x+2=0
3]
From above, x =1 is a voot, so (x —1) s a factor.
X —FxX*+3x+2=0
(x-1)(@@x*-5x-2)=0
The other two x-coordinates are the voots of 2x° —5x—2=0
e 5+J(-5)* —4x2x-2
2x2
=—0.35 and 2.85
[41
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