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ALGEBRA (Q 2 & 3, PAPER 1)

LessoN No. 4: Cusic EQUATIONS

2007
3 (c) Let f(x)=2x®+11x? + 4x—5.
(i) Verify that f(~1)=0.

(if) Solve the equation
2x° +11x* +4x-5=0.
SoLuTION
3(c) (i)
f(x)=2x*+11x* +4x-5
s (=D =2(-1)° +11(-1)? + 4(-1) -5=2(-1) +11()) - 4-5
=-2+11-4-5=0
3 (C) (ii) STEPS

1. Guess at a root (unless a root is given) by substituting in
numbers 0, 1, -1, 2, —2,.... until you get zero.

2. Using the factor theorem, form a factor from the root.
3. Divide the cubic by the factor to get the quadratic.
4. Solve the quadratic by factorising or using formula 2.
5. Write down the three roots.
1. f(-1)=0=-1 isaroot.
2. ..(x+1) isa factor.
3. Divide the factor into the cubic as shown to the ,
' x+1[ 2x®+11x* +4x-5
52X +11X% +4x 5= (x+1)(2x* +9x—5) =0 X
2% F 2X?
4. The resulting quadratic can be factorised. 9x2 +4x—5
2x% +9x -5 = (2x—1)(x +5) FIX* F9x
—-5x-5
5. 2x*+11x° +4x-5=(x+1)(2x-1)(x+5) =0 +5x+5
Set each factor equal to zero and solve for x. 0

s X=-5-17
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3 (c) Let f(x)=2x>-3x*-11x+6.
(i) Verify that f (3) = 0.

(ii) Solve the equation
2x* —3x* —11x+6 =0.
SOLUTION
3(c) (i)
f(x)=2x*-3x*-11x+6

- F(3)=2(3)°-3(3)2-11(3) +6=54—27-33+6=0

3(c) (i)
STEPS
1. Guess at a root (unless a root is given) by substituting in
numbers 0,1, -1, 2, —2,.... until you get zero.
2. Using the factor theorem, form a factor from the root.
3. Divide the cubic by the factor to get the quadratic.
4. Solve the quadratic by factorising or using formula 2.
5. Write down the three roots.
1. f(3)=0=3 isaroot.
2. .'._(>f—3) IS afact(_)r. _ 9% +3x D
3. Divide the factor into the cubic as > >
shown on the right. X=3| 2x°-3x" -11x+6
s a o ) F2x° £ 6X°
52X =3 -11x+ 6= (x—-3)(2x" +3x—-2) =0 _—
3x* —11x+6
—n2
4. Factorise the quadratic. B X
2x2 +3x—2=(2x=1)(x +2) —2x+6
+2XF6
5. Write down the three roots. 0
5 2x3=3x% —11x+ 6= (x=3)(2x—1)(x+2) =0
x=-2,4,3

151

2004
2 (b) (ii) Show that x—2 is a factor of x* —3x* —x+6.

SOLUTION The factor theorem states that:

If (x—K) is a factor of f (x) then k is a root of f (x) =0,
i.e. f (k) = 0 and vice versa.

If x—2 isafactor = 2 is aroot. Substitute 2 in for x.
f(x)=x*-3x*—x+6= f(2)=(2)°-3(2)°-(2)+6
=8-12-2+6=0

Because f(2)=0= 2 isaroot. Therefore, x—2 is a factor.
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3 (b) (i) Show that x + 2 is a factor of x*+3x* —4x—-12.

SOLUTION

3 (b) (i)

If (x + 2) is a factor = —2 is a root. Substitute —2 in for x.
=-8+12+8-12=0

3 (b) (ii)

F(X)=X*+3x2 —4x—12 = f(-2) = (-2)° +3(=2)? — 4(-2) ~12

Because f(-2)=0= -2 isaroot. Therefore, (x + 2) is a factor.

(ii) Hence, or otherwise, solve the equation x* +3x* —4x—-12=0.

STEPS

gk own

Write down the three roots.

1. Guess at a root (unless a root is given) by substituting in
numbers 0, 1, -1, 2, —2,.... until you get zero.

Using the factor theorem, form a factor from the root.
Divide the cubic by the factor to get the quadratic.
Solve the quadratic by factorising or using formula 2.

Steps 1 and 2 already done in 3 (b) (i).
3. Divide the cubic by the factor as shown to the right.

X 43X —4x—12=(x+2)(X* +x—-6)=0

4. The resulting quadratic can be factorised.
X +X—6=(x+3)(x-2)

5. X3 4+3x5—4x-12=(x+2)(x+3)(x-2)=0

Set each factor equal to zero and solve for x.
x=-3,-2,2

X+2

X2 +X-6

X3 +3x% —4x-12

X3 F2x2

x* —4x—-12
T X2 F2x
—-6x-12
+6x+12
0
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2 (b) (i) Show that x + 2 is a factor of 2x>+7x* + x—10.

(ii) Hence, or otherwise, find the three roots of 2x° +7x?

SOLUTION

2 (b) (i)

The factor theorem states that:

+Xx-10=0.

i.e. f (k) = 0 and vice versa.

If (x—Kk) is a factor of f (x) then k is a root of f (x) =0,

If (x + 1) is a factor = -1 is a root. Substitute -1 in for x.
f(x)=x>-2x* +7x+10 = f(-1) = (-1)° - 2(-1)* + 7(-1) +10
=-1-2(1)-7+10=-1-2-7+10=0

Because f(-1)=0= -1 isaroot. Therefore, (x + 1) is a factor.

2 (b) (i)

STEPS
numbers 0, 1, -1, 2, —2,.... until you get zero.

Divide the cubic by the factor to get the quadratic.

gk~ wp

Write down the three roots.

1. Guess at a root (unless a root is given) by substituting in

Using the factor theorem, form a factor from the root.

Solve the quadratic by factorising or using formula 2.

Steps 1 and 2 are already done in 2 (b) (i).

3. Divide the factor into the cubic.
3 2 2 X+2
S2XT 47X +Xx=10=(x+2)(2x"+3x-5)=0

4. 2x* +3x-5=(2x+5)(x-1)

5. . 2X° +7x*+x-10=(x+2)(2x+5)(x-1) =0
Set each factor equal to zero and solve for Xx.
==, =21

2x> +3x-5

2x3 +7x* + x—10

72x° F4x°

3x* +x-10
F3x* F6X
-5x-10
+5x+10
0
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3 (b) (i) Show thatx=2isarootof 3x>+8x*-33x+10=0.

(i) Find the other roots of 3x* +8x* —33x+10=0.
SoLuTIoN
3 (b) (i)
f(x) =3x*+8x* —33x+10= f(2) =3(2)* +8(2)* —33(2) +10
=24+32-66+10=0

3 (b) (ii)
STEPS
1. Guess at a root (unless a root is given) by substituting in
numbers 0, 1, -1, 2, —2,.... until you get zero.
2. Using the factor theorem, form a factor from the root.
3. Divide the cubic by the factor to get the quadratic.
4. Solve the quadratic by factorising or using formula 2.
5. Write down the three roots.
1. 1(2)=0
- (x=2) is a factor. )
L . i . . 3X°+14x-5
3. Divide this factor into the cubic as shown to the right.
3 2
- 3X% 48X —33x+10 = (x=2)(3X% +14x—5) = 0 X=2] 3x"+8x"—33x+10
F3x® +6X°
4. Factorise the quadratic. 14x% —33x+10
3x* +14x-5=(3x—-1)(x+5) F14x% +28x
-5x+10
5. .~.3x*+8x*—33x+10=(x-2)(3x-1)(x+5)=0 +5x 710
Set each factor equal to zero and solve for x. 0

o _ 1
..X——5,§,
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3 (c) Show that 6x°+5x—4 is a factor of 6x> +17x° +6x—8.
Hence, or otherwise, find the roots of 6x°+17x* +6x—-8=0.

SOLUTION

To show 6x> +5x—4 is a factor of 6x° +17x* +6x —8, divide it in and show the remainder
is zero.

X+ 2
6x2+5x—4| 6x*+17x%+6x—8
76X F5x% +4x
12x* +10x—8
F12x* ¥10x+8
0

S 6X°+17Xx% +6x—8=(6X* +5x—4)(x+2)=0
Factorise the quadratic: 6x* +5x —4 = (3x+4)(2x-1)

S 6X°+17x% +6x—8=(3x+4)(2x-1)(x+2) =0
Set each factor is equal to zero and solve for x.

1998
3 (b) (i) If (x—2) isa factor of 3x* + x* + kx+6, find the value of k.

(i) Write down an equation which has three roots of value -3, 1 and 5.
SOLUTION
3 (b) (i) The factor theorem states that:

If (x—Kk) is a factor of f (x) then k is a root of f (x) = 0,
i.e. f (k) = 0 and vice versa.

If (x—2) isafactor of f(x)=3x*+x*+kx+6= f(2)=0.

S F(2)=302)°+(2° +k(2)+6=0

=24+4+2k+6=0=2k+34=0

=2k=-34=k=-17 CoONT...
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3 (b) (ii)

-3 isaroot = (x+3) is a factor.
lisaroot = (x-1) is a factor.

Sisaroot = (x-5) is a factor.

Cubic equation: = (x+3)(x-1)(x-5)=0
= (x+3)(x*-6x+5)=0

= x® —6x* +5x+3x* -18x+15=0

= x*-3x*-13x+15=0

1997
3 (b) Solve the equation
2x> +3x* —5x-6=0.
SoLUTION
Solving cubic equations:

STEPS
1. Guess at a root (unless a root is given) by substituting in

numbers 0, 1, -1, 2, —2,.... until you get zero.

2. Using the factor theorem, form a factor from the root.
3. Divide the cubic by the factor to get the quadratic.
4. Solve the quadratic by factorising or using formula 2.
5. Write down the three roots.
1. f(1)=2(1)°+3(1)°-5(1)-6=2+3-5-6=-6=0
f(-D=2(-1)+3(-1)*-5(-1)-6=-—2+3+5-6=0
2. .. (x+1) is afactor.
2 p—
3. Divide this factor into the cubic as shown on the right. 2x3 X 26
2X°+3X°—5x—-6
253 +3X% —5X—6 = (X+1)(2X2 + X—6) = 0 x+1 "
F2x° F 2x?
4. Factorise the quadratic. x* —5X—6
2X*+Xx—6=(2x-3)(x+2) FX FX
—6x—-6
5. ~2X +3x* =5x—6=(x+1)(2x-3)(x+2) =0 +6X+6
Set each factor equal to zero and solve for Xx. 0

St =2, =1l <
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3 (b) Find the roots of the equation

2x° —5x*+x+2=0.
SoLUTION

STEPS

1. Guess at a root (unless a root is given) by substituting in
numbers 0,1, -1, 2, —2,.... until you get zero.

Using the factor theorem, form a factor from the root.
Divide the cubic by the factor to get the quadratic.
Solve the quadratic by factorising or using formula 2.
Write down the three roots.

arowpd

1 f(x)=2x"-5x*+x+2= f(1)=2(1)°-5(1)°+ (@) +2
= f(1)=2-5+1+2=0

2. .. (x-1) is a factor. 2x* —3x-2

3. Divide this factor into the cubic as shown to the right.
S 2X =52+ x+2=(x-1(2x* =3x-2)=0

X—1 | 2x3=5x*+x+2

] ) F2x% +2%°
4. Factorise the quadratic. E——
—3X 4+ x+2
2x% —3x—2=(2x+1)(x-2) ,
F3X° F3x
5. . 2X° =5x%+x+2=(x-)(2x+1)(x-2)=0 T oxa2
Set each factor equal to zero and solve for x. _
+2XF2

SX==3,12

0




