Core Pure Mathematics Book 1/AS SolutionBank

Roots of polynomials 4E

1 a x*-7x*+6x+5=0 b Remember:
a=1b=-7,c=6and d=5 a+p+y=171
Method 1: aff+ Py +yra=6
__b_ afly =-5
=—==7
arhry a Method 1:
aﬂ+ﬁ}/+7/a:%:6 Sum:2a+2ﬁ+2}/
=2(0{+ﬂ+7/)
__d__
apy==g="5 =14
sum =(a+1)+(B+1)+(r+1) Pair sum =(2)(28)+(28)(2y)
=a+f+y+3 +(27/)(2a)
=10
_ =4(af+ By +ya)
Pair sum =(a+1)(S+1)+(B+1)(y+1) >y
+(r+1)(a+1) Product = (2a)(28)(2y) =8By =—40
:aﬁ+,8y+ya+2(a+ﬂ+7)+3 Hence the new equation is:
=6+2(7)+3 W’ —14wW +24w+40=0
Method 2:
=23 w
Product = (e +1)(B+1)(y +1) W=2X,50 x=-
=aﬂy+(aﬂ+ﬂy+m) Substitute x = into
+(a+p+y)+1 ., 2
= 5+6+7+1 X I ox+5=0
-9 o (Wj _7(ﬂ) +6[Wj+5=o
Hence the new equation is: 2 2 2
W —10W? +23w—9=0 w7,
Method 2: ?_ZW +3w+5=0
Let w=Xx+1,s0 x=w-1 |V|U|tip|y by 8:

Substitute X =w-1into

X —7x*+6x+5=0

(W—l)3 —7(w—1)2 +6(w—1)+5= 0

W —3w? +3w—1—7(w2 —2w+1)
+6w—-6+5=0

WP —3w? +3w—1—7wW +14w—7
+6w—-6+5=0

Simplify to obtain:

W —10W? +23w—9=0

W —14W* +24w+40 =0
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2 a 3x’—4x*-5x+1=0 3 X*-3x*+4x-7=0
= = —_ — :1 J—
a=3b=-4,c=-5and d Letw:2x+1,sox=W 1
a+ﬁ+y=—%=% 2
c 5 substitute x =Y —Linto x° —3x? +4x—7 =0
af+pPy+ya=>=-3 2
a 3 . ,

__d__1 w-ly fw-1 w-1l) _
opy=-d=-1 (_2 j 3(_2 j+4(_2 } 7-0
sum =(a-3)+(8-3)+(r-3) Multiply through by 2° =8 to remove

=a+f+y-9 fractions:

__23 (w—1)3—6(w—1)2+16(w—1)—56=0

3
pair sum = (cr—3)(f-3)+(f—3)(7~3) W — 3w +3W—1—6(W2—2W+1)
-3V -3 +16w—-16-56=0
(r-3)(a-3) W —3W +3w—1—6W? +12wW—6
=af+py+ya +16w—16-56=0
—6(a+pB+y)+27 W —9wW* +31w—79=0
__9 4
__§_G(§)+27 4 X*+4x*—4x+2=0
5 24 81 w+1
=—5~%5 T3 Let w=2Xx-1,50 X=——
3733 2
_92
-3 Substitute x=WT+1into X} +4x* —4x+2=0
Product =(a—3)(5-3)(y -3
roaue (a )(ﬂ )(7 ) w+1) 4 w+1) 4 w+1 5-0
=apy=3(ap+ fy+ya) 2 ) ) e )
+9(a+pB+y)-27 Multiply through by 2° =8 to remove
1 (_5) (4)_ fractions:
= 3 +9 27
3 "\L3/ 713 (W+1)’ +8(w+1)" ~16(w+1)+16=0
=—%+5+12—27 WP +3W° + 3w -+1+8(W +2w+1)
__31 -16w-16+16=0
3 o W +3W +3W+1+8wW? +16W+8—16w=0
HenceZ:t)’he nev;zequatécin is: W11 +3W-+9 — 0
=Y 2 M&e M —
W+ 3 W W 0
Multiply by 3:

3w’ + 23w +52w+31=0

b Wzg , S0 X =2W

Substitute x =2w into

3x® —4x? -5x+1=0
3(2w)’—4(2w)" -5(2w)+1=0
3(8w*)—4(4w’)-10w+1=0
24wW° —16W° —10w+1=0
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5 3x®—x*+2x-5=0 7 a x*+2x*-3x*+4x+5=0

Let w=3x+1,s0 XzWT_l wW=2X , S0 x:g

. w-1. 3 2 . W
Substitute x =——=into 3x* —x* +2x—-5=0 Substitute X_E into

13 _1\2 _ Xt +2x3 —3x% +4x+5=0
3(w 1} _[w 1) +2(W 1)_5:0 o S o

o )]
Multiply through by 3° =27 to remove 2 2 2
fractlonss: 2 +4(ﬂ)+5 _o
3(w—1) —3(W—l) +18(w—1)—135:O 2

4 2
3(W° —3W? + 3w—1) —3(w —2w+1) ;V_6+¥_3£+2W+5=0
+18w—-18-135=0 .
Multiply through by 16 to remove

3w —9wW? +9w—3—3w? +6w—3 fractions:

+18w-18-135=0
3w’ —12w* +33w—-159 =0
So W’ —4w’ +11w—53=0as all terms are b W=X-2 50 X=W+2

divisible by 3. Substitute X =w+2 into
X' +2x3 —3x* +4x+5=0
(w+2)" +2(w+2)’ —3(w+2)°
+4(W+2)+5=0
Substitute x =¥ into W+ 8w + 24w + 32w +16
3 +2(W3+6W2 +12w+8)

—3(w2 +4w+4)+4w+8+5:0

w! +4w? —12w* +32w+80=0

6 a 2x*+4x3—5x*>+2x—-1=0

w
w=23X, S0 x=§

2x* +4x3 —5x2 +2x-1=0

w ! w 3 w 2 w
2(5} +4(§j ‘5(§j +2(§j‘1:° W +8WF + 2402 + 32w+ 16
ow' an® 5wd 2w +2W° +12W° + 24w +16
8l 27 9 +?—1=0 —3wW? —12w—12+4w+8+5=0
Multiply through by 81 to remove W' +10W” +33w” +48w+33
fractions:
2W' +12W — 457 +54w—81=0 8 a 3+ —4x’ —3x+1=0

w

W=3X,S0 X=—

b w=x-1,s0 x=w+1 3
Substitute x =w+1 into

Substitute x = w into
2x* +4x3 —5x2 +2x-1=0 3

4 3 2
2(w+1)" +4(w+1)’ —5(w+1)° O —ax —3x+1=0
+2(w+1)-1=0 3(%) +5(gj —4(%) —3(%}1: 0
2(w4 +4W? + 6w +4w+1) W 5w AW
+4(w3 +3wW +3w+1)—5(w2 +2w+1) a1 T 27 g ~w+1=0
+2W+2-1=0 Mult_iply through by 81 to remove
2W* +8W +12W° + 8w+ 2 fractions:
AW +1202 +12w -+ 4—5w? —10w—5 3w +15w" 36w —81w+81=0
oW+ 2-1=0 All terms are divisible by 3:

W' +120° +19W2 +12W+2 =0 W' +5w —12w" —27w+27 =0
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8 b w=x+1,s0 x=w-1 b
Substitute x =w-1 into Im 4
3x* +5x3 —4x* -3x+1=0
3(w-1)" +5(w-1)’ —4(w-1)°

—3(w-1)+1=0 .,
3(\/\/4 —4W® + 6W? —4w+1)

+5(w3 — 3w’ +3w—1)

—4(W —2w+1)-3w+3+1=0
3w* —12w® +18w? —12w+3

+5WP —15W? +15W—5

—AW? +8W—4-3w+3+1=0
3w —7wW —w? +8w—2=0

—

=
—

==

@

Challenge
a 2x*=3x°+x*-2x-6=0

w=2Xx+1,so x=WT_1

Substitute x:WT_l into
4 3 2
5 w-1 _3 w-1 N w-1
2 2 2

—Z(W—_lj—6=0
2

Multiply through by 8 to remove
fractions:

(w-1)" =3(w-1)’ +2(w-1)°
~8(w-1)-48=0
W' —4wW® +6W —4w+1
—3(\/\/3—3w2 +3w—1)
+2(W —2w+1)-8w+8-48=0
W —4w? + 6w —4w+1
—3w® +9wW? —9w+3

+2W° —4w+2—-8w+8-48=0
w —7wW? +17w? —25w—-34=0
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