Oliver Murphy: Discovering Maths 4: EXERCISE 3A

1.
X} +4x*+x—-6=0 Factorsof —6:+1,+2,+3,+86.

(1)’ +4(1)° +(1)-6=0= x=1is aroot = x 1 is a factor.

x* +5x+6

x-1 [X®+4x*+x—6
X =x
5X% + X
5x* —5x
6x—6
6Xx—6
0
X*+5x+6=(Xx+2)(x+3)=0=>x=-20rx=-3

Ans. x=1x=-20rx=-3

2.
2x3 —x?—-2x+1=0 Factorsof +1:+1..

2(1)3 —(1)2 -2(1)+1=0=x=1isaroot = x—1is a factor.

2x% +x-1

x—1 [2x*—x?—2x+1
2x° —2x°
x® —2X
X° =X
-X+1
=x+1
0

2x* +x-1=(2x-1)(x+1)=0= x:% orx=-1

Ans.x:l,x=—1orx:%
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3.
x}+3x°—4x-12=0 Factorsof +12:+1+2,+3,+4,+6,+12.

(—2)° +3(-2)" ~4(-2)~12=0=> x =2 is aroot = x+2 is a factor.

X2+ x—6

X+2 X +3x2—4x—12
x>+ 2x°
x? —4x
X% +2x
—-6x-12
—6x-12
0
X*+X—-6=(x+3)(x-2)=0=>x=-30rx=2
Ans. x=-2,x=-30rx=2

4,
x*+x>-5x+3=0 Factorsof +3:+1, +3.

(1)3 +(1)2 -5(1)+3=0= x=1isaroot = x—11is a factor.

X2 +2x-3
x-1 [X*+x*-5x+3
x*—x?
2x? —5x
2x> = 2x
—-3x+3
—3x+3
0
X +2x—3=(x+3)(x-1)=0=>x=-3orx=1
Ans.x=1,x=-3o0orx=1
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5.
3x®—11x* + x+15=0 Factors of +15:+1,+3,+5,+15.

3(-1)° -11(-1)° +(~1)+15=0=> x=—1is a root = x+1 is a factor.

3x* —14x+15
x+1  [3x°—11x° + x+15
3x° +3x°
—14x% + X
—14x* —14x
15x+15
15x+15
0

3x* —14x+15=(3x-5)(x-3)=0= x:% orx=3
3)
Ans. x=-1,x=3 orx:5

6.(i)
x> +5x*—4x—20=0 Factors of —20:+1,+2,+4,+5,+10,+ 20.

(—2)3 +5(—2)2 —-4(-2)-20=0= x=-2isaroot = x+2 is a factor.

x* +3x-10
x+2 |X*+5x%—4x—20
x> + 2%
3% —4x
3x% +6X
-10x-20
—-10x—-20
0
x> +3x—10=(x+5)(x-2)=0
Ans. X° +5x* —4x—20 = (x+2)(x+5)(x—2)
(i)
X° +5x* —4x—20=(x+2)(x+5)(x-2)=0
=>X=-2,X=-5X=2.
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7.
Xx—2isafactor = x=2 is aroot.

(2) +2(2)° -5(2)+k=0=6+k=0=k =6
x> +4x+3

x—2 [x*+2x*—5x—6
x*—2x°
4x* —5x
4x* —8x
3x—6
3x—6
0
X +4x+3=(x+1)(x+3)

2+ 2%7 =5x—6=(x—2)(x+1)(x+3)
8.
x—3is afactor = x =3 is aroot.

3(3) -2(3)" +k(3)-6=0=>57+3k =0=k =19
3K +7X+2

x—3 [3x°—2x*—19x—6
3x® —9x?
7x* —19x
7x* = 21x
2X—6
2x—6
0
32 +7x+2=(3x+1)(x+2)

3% = 2x2 —19x—6 = (x—3)(3x+1)(x+2)
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9.
X+ 2 isafactor = x=-2is aroot.

(—2)° +t(-2)" +3(-2)-10=0=> 24+ 4t =0=1t =6
X’ +4x-5
x+2  [x*+6X°+3x—10
x> +2x°
4X% +3x
4x* +8x
-5x-10
—5x-10
0
X* +4x-5=(x+5)(x-1)=x=-50rx=1
Ans.x=-2o0orx=-50rx=1

10.
Xx—2isafactor = x=2 is aroot.

(2)°+7(2)" +a(2)+b=0=36+2a+b=0

A 2a+b=-36

X+ 2 is afactor = x=-2 isaroot.

(—2) +7(-2)" +a(-2)+b=0=>20-2a+h=0

B: —2a+b=-20

A+B: 2b=-56=>b=-28

Substitute in A: 2a+(-28)=-36=2a=-8=a=—4

X -2, x+2 are factors = (x—2)( x+2) = x* —4 is a factor
X+7

X2 -4 [x*+7x24x 28
X% 4
7x*-28
7x*—28
0
S HTXE—4x—28=(x—2)(x+2)(x+7)
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11.
X} —2x*>—29x-42=0

(7)3 —2(7)2 —29(7)-42=0=x="T7 isaroot = x—7 is a factor.

X2 +5x+6
X—7 |x®—2x*—29x—42
X} —7x?
5x? — 29X
5x° —35x
6x—42
6x—42
0

x2+5x+6=(x+2)(x+3)=0:>x=—2 orx=-3
Ans. x=7,x=-20rx=-3

-140

12.
X} —-7x-6=0

(—1)3—7(—1)—6=0:> x =-11is aroot = x+1is a factor.

x> —x—-6
x+1 [X*-7x-6
X +x
—x*=7x
—x* —1x
—-6Xx—6
—6x-6
0
X’ =x-6=(x+2)(x-3)=0=>x=-20rx=3
Ans. x=-1,Xx=-20rx=3
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| :
S N

13.

x:lzo :>x—£:0 = 2x-1=0
2 2

x* —9x+20
2x—1 |2x° —19x2 +49x— 20
2x° —x*
—18x* +49x
—18x° +9x
40x—20
40x—20
0

x* —9x+20=(x—4)(x-5)
. 2%° —19x% +49x— 20 = (2x—1)(x—4)(x-5)

The roots arex=1,x=4,x:5.

14.(i)
-1,2,5 roots = (x+1)(x-2)(x-5)=0

= (x+1)(x* =7x+10)=0

= X(x* = 7x+10)+1(x* = 7x+10) =0

= x> - 7x* +10x+Xx* = 7x+10=0

= x*-6x*+3x+10=0

14.(i) (Alternative method)

p,q,r roots = (x—p)(x—q)(x-r)=0

= (x=p)(X* —gx—rx+qr)=0

= x(¥* —gx—rx+qr) - p(X* —gx—rx+qr)=0

= x> —gx* — x> + qrx— px* + pgx+ prx— pgr =0
=X —(p+q+r)x*+(pg+qgr+pr)x—pgr=0
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(i)
1 1
3,5,—7 roots :>(x—3)(x—5)(x+7)=0
= (x-3)(2x-1)(x+7)=0
= (x=3)(2x* +13x-7)=0
:>x(2x2+13x—7)—3(2x2+13x—7):0
= 2x* +13x* = 7x—6x*—-39x+21=0
=23 +7x* —46x+21=0
(iii)

1 1
1,—1,—5 roots :>(x—1)(x+1)[x+§j:0
= (x-1)(x+1)(3x+1)=0
:>(x—1)(3x2+4x+1):0
:>x(3x2+4x+1)—1(3x2+4x+1)=0
=3 +4x% +x-3x*—4x-1=0
=3 +x*=3x-1=0

(iv)
0,5,—2 roots = x(x—5)(x+2)=0

= x(x2 —3x—10)=0:> x3 —3x% —10x =0

V)
L11roots = (x-1)(x-1)(x-1)=0

:>(x—1)(x2 —2x+1):0
= x(x2 —2x+1)—1(x2 —2x+1):0
=X -2X"+x-x*+2x-1=0

=x}-3x*+3x-1=0
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15.(i)

x> +ax® +bx +c has root x = -3

= (-3)"+a(-3)" +b(-3)+c=0=-27+9a-3b+c=0
A:9a-3b+c=27

x =-1aroot :>(—1)3+a(—1)2+b(—1)+c:0
B:a-b+c=1

x=3aroot = (3)’ +a(3)’ +b(3)+c=0
C:9a+3b+c=-27

C-A:6b=-54=b=-9

A-B: 8a—2b:26:>8a—2(—9)=26:>8a=26—18:8:>a=1
B: (1)-(-9)+c=1=10+c=1=c=-9
Ans:a=1b=-9,c=-9.

15.(i) Alternative method.
-3,-1,3roots = y =(x+3)(x+1)(x-3)

= (x+3)(x* —2x-3)

= x(X* —2x-3)+3(x* —2x-3)
= x> - 2x* —3x+3x* - 6x-9
=x>+x*—-9x-9

=x*+ax’ +bx+c
Ans:a=1b=-9c=-9.

(—”2,4,4 roots = y =(x+1)(x—4)(x—4)
=(x+1)(x2 —8x+16)
= x(x2 —8x+16)+1(x2 —8x+16)
= x> —8x* +16x+ x> —8x+16
=x*-7x* +8x+16

=x}+ax’+bx+c
Ans:a=-7,b=8,c=16.

(—Illl,)—1,4 roots =y =(x+1)(x+1)(x—4)
:(x+l)(x2 —3x—4)
= x(x2 —3x—4)+1(x2 —3x—4)
=x*-3x* —4x+x*-3x—4
=x*-2x* ~Tx—4

=x*+ax’ +bx+c
Ans:a=-2,b=-7,c=-4.
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(iv)
-2,1,1roots = y=(x+2)(x-1)(x-1)

=(x+2)(x* = 2x+1)

= x(x2—2x+1)+2(x2—2x+1)
=X = 2X* + X+ 2X* —4X+2
=x*+0x*—3x+2
=x*+ax’+bx+c

Ans:a=0,b=-3,c=2.

16.
X' —(a+p)x+af=0= XZ—(3+\/§+3—\/§)X+(3+\/§)(3—\/§)=O

= X" —6x+9-5=0=x"-6x+4=0
(x—4)(X* —6x+4)=x(X* —6x+4)-4(X* —6x+4)

= x> —6X% +4x—4x* +24x-16
=x*-10x*+28x-16=0
17.
X*—(a+ ) x+af =0= % ~(1-v2+1+42) x+(1-+2)(1+42) =0
=x2-2x+1-2=0=x*-2x-1=0
x:1 a root :>x—1=0:>4x—1=0
4 4
(4x—1)(x2 —2x—1) :4x(x2 —2x—1)—1(x2 —2x—1)
=4x° —8x* —4Ax—x" +2x+1
=4x° —9x* —2x+1=0
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18.
x*-14x+8=0

(—4)3—14(—4)+8=—64+56+8:0:> X =—4 isaroot= X +4 is a factor.

X? —4x+2
x+4 |x*-14x+8
x> +4x°
—4x? -14x
—4x* —16x
2x+8
2x+8
0
{ax2 +bx+c=0

> 4xa 0} a=1 b=-4,c=2
X°—4X+2=

L brbi-gac (94 -4(1)(2)

- 2a - 2(1)
X:4ij§:4ii?J§:4i§J§=2i¢§
Ans. x=2++2 orx=2-+/2
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19.

5%+ 7x* —kx+3=0, x:g aroot =

3 2
5(§j +7(§j —k(§)+3:0:>§—%:0:k:11
5 5 5 3 5

Now, x:g aroot = x—g=0:>5x—3 is a factor

X2 +2x—-1

5x—3 [5x°+7x2 —11x +3
5x° —3x*
10x* —11x
10x* —6x
-5x+3
—5x+3
0
{ax2 +bx+c=0

a=1b=2c¢c=-1
x*+2x-1=0

_ —b++/b? —4ac _ —(Z)i\/(Z)2 -4(1)(-1)

” 2a 2(1)

(oT2:VB_-2:V4V2 2222 . 5
2 2 2

20.(i)

x3—4x:x(x2 —4):x(x—2)(x+2):0
=>x=0,x=20rx=-2

(i)

X —4x* =x*(x-4)=0
=x=0,x=00rx=4

(iii)

4x° - x = x(4x* —1) = x(2x-1)(2x+1) =0

1 1
=>Xx=0,X==o0orx=——
2 2
(iv)
X —2x* =x*(x-2)=0
=x=0,x=00rx=2

V)
X2 —2x*+x = x(x2 —2x+1): x(x-1)(x-1)=0

=x=0,x=1orx=1.
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21.

2x° —3x* +6x+4=0, x:—%

3 2
2 1 -3 1 +6 1 +4=—l—§—3+4=0
2 2 2 4 4

Now, x=—% aroot = x+%=0: 2x+1is a factor

x> —2x+4

2x+1 12x3—3x2 +6x+4

23 + X2

—4x* +6X
—4x* = 2x
8x+4
8x+4
0

ax’+bx+c=0
a=1 b=-2 c=4
X —2X+4=0
b? —4ac = (~2)" —4(1)(4) = -12 < 0 thus the roots are unreal.

22.(i)
x3—1:(x—1)(x2+x+1)
(i)
x3—1=(x—1)(x2+x+1)=0
=x-1=0iex=1
or x> +x+1=0

ax? +bx+c=0

a=1b=1 c=1

X +Xx+1=0
b® —4ac = (1)2 —4(1)(1) =-3<0 thus the roots of the quadratic are unreal.
Thus, x* —1=0 has only one real root, x =1,
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23.
f(x)=x*+ax+b

f(2)=(2)’+a(2)+b=0=2a+b=-8 A
f(3)=(3)’+a(3)+b=-20=3a+h=-47 B
B: 3a+b=-47
-A: -2a-b=8
a =-39
Substitute in A: 2(-39)+b=-8=b=-8+78=70
Now, x =2 isaroot = x—2 is a factor.
x* —2x—-35
x—2 [x*-39x+70
X2 —2x°
—2x* —39x
—2x° —4x
—-35x+70
—35x+70
0

x* —2x—35=(x—-7)(x+5)=0
Ans. the roots are x=2,x=7 and x =-5
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24.
f(x—)=x*+ax*+bx+c=0
f(3)=(3)’+a(3)" +b(3)+c=0
=9a+3b+c=-27 A
f(-2)=(-2) +a(-2)" +b(-2)+c=0
4a—-2b+c=8 B
f(1)=(1) +a(1)’ +b(1)+c=-36
a+b+c=-37 C
A 9a+3b+c=-27
-B -4a+2b-c=-8
5a+bb=-35=a+b=-7 D
B 4a-2b+c=8
-C  -a-b-c=37
3a-3b=45=a-b=15 E
D+E 2a=8=a=14
Substitute in D: (4)+b=-7=b=-11
Substitute in C: (4)+(-11)+c=-37=c=-30

3,—2roots = (x—3)(x+2)=x*—x—6 is a factor

X+5

x> —Xx—6 X% +4x% —11x—30
x> — x* —6x
5x* —5x—30
5x*> —5x—30
0
Thus, f (x) =0 has solutions x = -2, x=3 and x =5
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