MATHEMATICS GRADE 12 POLYNOMIALS 2020

SOLUTIONS
EXERCISE 1 (Remainder and Factor theorems)
1.1 f(x) =x3+x%? — 1isdivided by 2x + 3

Remainder: f (— %) = (— E)3 + (— 5)2 -1 (use your calculator)

2 2

1.2 g(x) = x3 + 4x? — 11x — 31 is divided by x + 5
Remainder:  g(—5) = (—5)3+4(—5)? — 11(—5) — 31 (use your calculator)
=-1
1.3 p(x) = 2x3 — x? + 3x — 8 is divided by s(x) = x — 2
Remainder:  p(2) = 2(2)3—(2)2 +3(2) —8  (use your calculator)
=10
14  h(x) = 8x* — 4x? — 5 is divided by (2x — 1)

Remainder: h G) =8 (%)4 —4 (%)2 — 5 (use your calculator)

2.1.1. Remainder: f(—-1) = (-1)3-2(-1)2-4(-1)+3
=4
2.1.2 Remainder: f(3) =(3)3-2(3)?—-4(3)+3
=0

2.2  (x—3)isafactor of f(x), and (x + 1) is not a factor.

3. f(x) =x3+5x2—17x — 21, dividedby x + 1

ff(=1) = (13 +5(-1)% - 17(-1) — 21
=0

The remainder = 0, therefore x + 1 is a factor of f.
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4. gx)=x3+px+6; (2—x)isafactor. 2—x=0; = 2

Il
=
N—r

~g(2)=0
2P +p2)+6=0
8+2p+6=0

2p =—14

p=-7

51 pkx)=x3+ax?+bx+6 ; x—2isafactor.
222 +a)?2+b(2)+6=0
8+4a+2b+6=0
4a + 2b = —-14
52  p(x) = x3 +ax? + bx + 6 ; divided by x — 3 gives a remainder of 48
~ (33 +a3)*+b(3)+6=48
27 +9a+3b+ 6 =48
9a + 3b =15
Subst. (1) b = -7 — 2a into (2)

3a+(—7—-2a)=5
3a—2a=5+4+7

a=12 into b =-7-2a
b=-7-2(12)
b=-31

EXERCISE 2: (Factorise cubic expressions and functions)

1 a 27x* —8=(3x—2)(9x*+ 6x+ 4)
b 5x3 + 40 =5(x3+8) = 5(x + 2)(x2 — 2x + 4)
c x4+ 3x2+2x+6
=x3(x+3N+2(x+ 3

= (x + 3)(x2 + 2)
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d 4x3 — x? — 16x + 4
= x2(4x — 1) — 4(4x — 1)
= (4x — 1)(x2 — 4)
= (4x — 1)(x — 2)(x + 2)
e 4x3 — 2x* +10x -5
=2x*(2x—1)+502x—1)
= (2x — 1)(2%% + 5)
f x*+2x%+2x+1
=(x*+ 1)+ (2x* + 2x)
=(x+Dx*—x+1D+2x(x+1)
=(x+Dx*+x+1)
g x¥ —x% —22x + 40
= (x — 2)(x? + x — 20)
= (x— 2)(x +5)(x — 4)
h x*+2x*—5x—6
= (x —2)(x% + 4x + 3)

=(x—2)x+3)(x+1)

i 3x3 —7x2 + 4
= (x — 1)(3x% — 4x — 4)
=(x—1)(3x+2)(x —2)
j x* — 19x + 30
=(x—2)(x* +2x—15)
=(x—2)(x +5)(x — 3)
k X3 —x2—x—2

=(x—2)(x*+x+1
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2 a ¥(x?+2x—4) =0
x=0 or x=—1+45
b (x—2)(x2—x-3)=0

1443

x=2 or x=
c (2x* —12x) —(x—6) =0
2x2(x—6)—(x—6)=0

(x—6)2x*—-1)=0

xr=6 or x:iJg

d (2x* —x?)—(Bx—4)=0
P22x -1 —-42x—-1D =0
(x?—4)2x—1) =0

1
r=2 orx=-2 m‘x:;

e (x—Dx*+2x+2)=0
x=1

f (x+2)(x*—2x—8)=0
x+2D(x—4)(x+2)=0
x=-2 orx=4%

g (x3 —20x) + (3x2—60) = 0
x(x2 —20) +3(x2—20) =0
(x2—20)(x+3)=0

x:iZ\E orx=-—3
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3 f(3)=3*—32-5(3)-3
=27—-9-15-3=10
(x — 3) is a factor
(x—3)(x*+2x+1)=0
(x—3)(x+1)*=0

x=3 orx=-1

FCRIORTOEE

-1 2 1+2—D
=3 3 =

(2x —1)(2x*—3x—2) =0

(2x—D2x+1D(x—-2)=0
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