Pure 7 — Algebraic Division and the Factor Theorem
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Section 2

1. a)

x—10 '/

(x+9)]x"—x—90
xX*+9x

—~10x-90 /

—10x—90

Jx+2 /
(x—7))3x*~19x—14
Jxt—21x
2x— 14
2x— 14

b)

c)

4x-3 /

(2x +5]]15:x2 +14x-15
8x*+20x

—bx—15

-6x-15 -

d)
¥*+x-1 7

(x—l]}f +0x*—2x+1

xI— y2
f—zxv//
X*—x

—x+1
—x+1

e)
x°+x+1
{x—u})f—mf—mx—ll
x'—11x*
x*—10x
x*—1lx
x—11
x—11

-

f) /
2x"—7x+3
(3x+4]]6x3—13f —19x+12
Bx’ + 8x°
—21x*—19x /
—21x*—28x
9x+12
9x+ 12

3x —5x +4x-7 /

(2x— sj}ﬁx‘ —19x° +23x°— 26x+21
Bt — 9x?
— 10x° + 23x2
—10x% + 1547 g
8x*—26x
8x2— 12x
—l4x+21
—14x+21

g)

/

h)
2x° +7x" —10x—1
{E.x—l}]lﬂx‘ +33%° —57x° +5x+1

10x!— 2x°
35x% — 57x2 /
35x°— Tx*
-50x*+5x
— 50x* + 10x

e,

a)

If (x +6) is a factor of x* + 4x*— 9x + 18,

then f(—6) willbe 0 ,_—

f(—6) = (—6)* + 4(—6)*— 9(—6) + 18 r/
= 216+144+54+18=0

b)

If (x—8) is a factor of 2x°—

then f(8) will be 0

f(8) = 2(8)°— 13(8)*— 20(8) - 32 .~
— 1024 — 832 — 160— 32=0

13x7 - 20x— 32,

e



c)
If (3x—1) is a factor of 3x% + 11x*— 25x+ 7,

then f(%)will be 0 /
1 1y 1Yy 1
fl =|=3| = +11| = | —=25| = |+7
[3] (3]+ (3] (_3)+ ~
1 11 25
——t———+7=0
9 9 3 \/
d)

If (5x+ 2] is a factor of 10x* + 19x* — 39x— 18,

thenf[ ]wﬂlbe[}/
i 52) 10 52)119( 2]2_39[ =

=16 76 T8
—_—t et ——18=0
a)

X'+3x*—16x+12
f(1)= (1) +3(1)— 16(1) + 12=
s0 (x—1)is a factor. '-/
Hence X +4x-12 /
{x—]]]x3—3x2—15x+12
xt—x*
4x*— 16x
4x:—4x
—12x+12
—12x+12
However x*+4x—12=(x+6)(x—2)

Hence x* +3x*— 16x+ 12
=({x+6)(x-1)(x—2) (/

b)
— bx*—bhbhx+ 252

f(1) = (1)*— 6(1)2— 55(1) + 252
=1-6-565+252=0
So (x—1)is NOT a factor.
f(2) = (2)° - 6(2)?— 55(2) + 252
=8-24-110+252=0
So (x—2)is NOT a factor.
f(3) = (3)°— 6(3)2— 55(3) + 252
=27—-04—-160+252 =10
So (x—3)is NOT a factor.
f(4) = (4)° — 6(4)?— 55(4) + 252
=64-96—-220+252=0
So (x— 4) 1S a factor.

Hence x*—2x—63 L
{x—4})x3—6x3—55x+252
x'—4x*
—2x*—5bhx
—2x* + 8x
—63x+ 252
—63x+ 252

However x2— 2x—63=(x+7)(x—9)

Hence x*— 6x* — bhx + 252

=(x+7)x-9)(x—4) (/



c)
6x*+19x* +x—-6
f(1)=6(1)+19(1)2+(1) -6
=6+19+1-6=0
So (x—1)is NOT a factor.
f(—1)=6(~1)"+ 19(=1)* + (~1) -6
=—6+19-1-6=0
So (x+1)is NOT a factor.
f(2) = 6(2) + 19(2) +(2) - 6
=48+7T6+2-6=0
So (x— 2) is NOT a factor.
f(~2) = 6(—2)* + 19(~2)* + (=2) - 6
=—48+76-2-6=0
So (x+p) is NOT a factor.
f(3) = 6(3)° + 19(3)2 + (3) - 6
=162+171+3-6=0
So (x—3)is NOT a factor.
f(~3) = 6(=3)* + 19(=3)* + (-3) -6
=-162+171-3-6=10

So (x+3) IS a factor. l/
6x* +x—2 ,/

Hence
(x+ 3]]!3353 +19x* +x—6
6x’ + 18x°
X*+x
X+ 3x
—2x—6

—2x—6
However 6x* +x—2=(3x+2)(2x—1) l/

Hence 6x*+19x* +x—-6
=(x+3)(2x—1)(3x+2)
d)
x'—13x*— 48

= (2 +3)(x2—16)

— (x+ ) (- A)(x2+3) @

4.

a
2)[]}‘+p{1}3— 6(1)2+g(1)+6=0"
p+gq+2=0 v
2[—3]‘+p[—3}3—ﬁ[—3]2+q{—3}+ﬁ=ﬂ| v
—27p—-3g+114=0
—9p—qg+38=0
c)

(p+G+2)+(-9p-g+38)=0—"

—-8p+40=0
p=>5 @
g=p-2=-7 "

a)

f(2)=0,502(2)* + a(2)?—4(2) +1=0 =
16+4a—-8+1=0

4da=-9;a :_?9 "

b)

f(—5) = (-5)*+ (b* + 1)(-5) + b(-5)*
+7(-5)-15=0

18+b-5b"=0

b=2or-1.8 /

ﬂil]i(]}‘+{b2 AP +b(1P+7(1)-15_

x*+2x—3=(x—1)(x+3)sof(1)and f(—3)
are both 0

Hence 2(1)*+ p(1)*— 6(1)2 + (1) + 6=0 "
p+g=—2and

2(=3)" + p(=3)°— 6(-3)* + g(~3) +6=0
27p+3g=114

Hence 27p+3(—2—-p)=114

24p=120

/
Sop=5andg=—2-5=-7 /
'L



2 +3x—10=(x—2)(x+5) "/

X

x*—9x+14=(x-2)(x-7)
x'—4x?—31x+70=(x—2)(x— 7)(x+5) v
Hence the common factoris = (x— 2) /

(5x—4)(x+3)=5x2+11x—12 o~

Hence a=154nd h=-36 "
8. a)

1
= (15x*+ 33x— 36) et

©

4x?— 12x+9=1> v~
A 12x+9=(2x—37 o~

Sor=(2x—3)m /

b)

| (26— B — 24x+ 53]E§{2I+ e L

Hence 6x" — 15x*— 72x+ 189 = (2x + 7)5s*

3x°—18x+27 _—
{2x+?]]6x3—15x!—?2x+139
Bx®+21x°
—36x%— T2x
—36x°— 126x
54x+ 189
54x + 189

Hence s°=3x*—18x+27=3(x*— 6x+9) \/
v

So the side of the square, s, is (x— 3)\/3 cm.

9. a)

= 3(x—3)

The body is stationary when v=0,
o2k 19F 571510 |
f(f)=2F — 19 + 57t — 54
f(1)=2(1)"—19(1)*+57(1) — 54
=2-19+57-54=0s0(x—1)isNOTa
factor.

f(—=1)=2(=1)*- 19(=1)2+57(-1) — 54
=—2—-19-57-54=05s0 {.x,— 1)is NOT
a factor.

f(2)=2(2) — 19(2) + 57(2) — 54
=16—76+114—54=0s0(x—2) IS afactor.

Hence 2 — 19 + 57t — 54

=(t—2)(AF +Bt+C)

©

v

vd

Comparing coefficients of ' and the
constant term: A=2 —2C=-54

soC=27_—
Comparing coetficients of £
(B—2A)=-19;B-4=-19s0B=-15 _—

Hence 21°— 19 + 571 — 54

= (t—2)(2f— 15t + 27)

= (1—2)(2t-9)(1—3) -

Hence the body is stationary when =2,
3and4.5s .~

b)
i a=6+-38t+57
So when t= 2 the acceleration is
6(2)2—38(2) +57=5 /n
When f= 3 the acceleration is
6(3)?—38(3) +57=-3

And when t= 4.5 the acceleration is
6(4.5)2- 38(4.5)+57=7.5 .~

il When the acceleration is 0
6F—38t+57=0

t= 38438’ 4x6x57 38+76

12 12
19+4/19 /
6
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Section 3

1.
X3+ 7x2—53x—-315= (x+5)(x—-7)(x+9)
and x*+21x* + 143x+ 315=(x+5)(x+ 7)
(x+9)

LCM (x+5)(x—T)(x+7)(x+9),
HCF (x+5)(x+9)

o I%@: 20+ () - 24 b

QC2)= 0 = 8+4{at2) —Utb=0 > -
QC-(J\) =0 = —q3 - Cq+z£uﬁz[-q) +o=o T

B+da+8 -4 +b =0 )
3/ 2 = C)
/“0//\’*20« t%+b =0©
b= —la—2 - SR
e _%7 = —4a- =~2*_7q
2" _2a ~lp=0
Oflsla -l
@ +=2)a-3)=o
EE MRS

T

b= —4x3 12

b:y
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