Oliver Murphy: Discovering Maths 4: EXERCISE 3E
1.

(x+a)2 +bh=x"+8x+11

= X’ +2ax+a’ +b=x*+8x+11

Now x* +2ax+a’ +b = x*+8x+11
=2a=8=>a=4
anda’+b=11=4"+b=11=b=11-16=-5

2.

(x+ p)2 —q=x"-4x-10

= X" +2px+p°—g=x°-4x-10

Now x> +2px+ p° —q=x>—4x-10
=>2p=-~4A=p=-2

and p’ —q=-10=(-2)" ~q=-10=4+10=14=q

3.
p(x+8)2+k =3x% +qgx+200

= p(x2+16x+64)+k =3x% +x+ 200

= px> +16 px+64p +k =3x* + gx + 200
Thusp=3

q=16p=16x3=48

64p+k =200 =k =200-64x3=8

4,
q(x— p)2+r55x2—20x+11

= q(x* —2px+ p*)+r =5x" - 20x+11

= qx* —2pgx+qgp” +r=5x"-20x+11
Thusq=5

-2pq=-20= pq=10=5p=10=p=2
qp° +r=11=r=11-5x2*=-9

5.
2x° +7x+10= p(x+q)2 +r
= 2x* +7x+10= p(X* +20x+q° ) +r

= 2X* +7Xx+10= px>+2pgx+ pg’° +r
=>p=2

:>2pq=7:>4q:7:>q:£

7 2 7 2
= pq2+r:10:>2(ZJ +r=10:>r:10—2(zj =
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6.

(x+a)3 = x>+ px* +3gx +1

= x*+3ax’ +3a’x+a’ = x>+ px* +30x +1
—a’=l=a=3=1

=3g=3a"=>q=a’=1"=1

= p=3a=3x1=3

7.
a b _(n+2)a+(n+l)b  8n+11

nil n+2 (n)(n+2)  (n+1)(n+2)
= (n+2)a+(n+1)b=8n+11

= an+2a+bn+b=8n+11

= (a+b)n+2a+b=8n+11

A a+b=8

B 2a+b=11

-2A  —2a-2b=-16

Add -b=-5=b=5

Substitute in A: a+(5)=8=>a=3
8.

a b _(n+2)a+nb 6

n o ne2 n(n+2)  n(n+2)

=(n+2)a+nb=6

= an+2a+nb=6

= (a+b)n+2a=(0)n+6

2a=6=>a=3
a+b=0=3+b=0=b=-3

9.

p(x+a)2+bz5x2—30x

= p(x*+2ax+a’)+b=5x"—30x

= px* +2apx + pa’ +b =5x* - 30x

Now px* + 2apx + pa’ +b =5x* —30x+0
=>p=5
=>23p=-30=ap=-15=5a=-15=a=-3
and pa®+b=0=>5x(-3)" +b=0=b=—45
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10.

(x+a)’ +bx* +cx=x* -8

= x*+3ax’ +3a’°x+a’+bx* +cx=x>-8

= x°+3ax’ +3a’x+a’ +bx’ +cx=x>+(0)x* +(0)x—8
—a’=-8=a=%-8=-2
—3a+b=0=3(-2)+b=0=b=6
=3a’+c=0=>c=0-3(-2) =12

11.
x+(a-p)

X2+ pX+q ‘X+ax2+bx+c
X+ px? +gx
W+(b—q)x+c
a=pJx° +p(a-p)x+q(a-p)

0

Remainder =0

= (b—q)x+c=p(a—p)x+q(a—p)
= () b-gq=p(a-p)

(i) c=q(a-p)

12.
3x+(a+3)

X2 —x-2 ‘?X{+ax2—10x+b
e —3x% - 6x
W—4x+b
(a+3)%" —(a+3)x—2(a+3)

0

Remainder =0

= —4x+b=—-(a+3)x—-2(a+3)
= at+3=4=a=1
=>b=-2(a+3)=-2(1+3)=-8
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13.
x> + px+q is a factor of x* + ax* +b

X+a-p

X* + px+q ‘)(6/+ax2+0x+b
X+ px2+qx
(@=p)x’ —ax+b
(@=p)x’ +p(a-p)x+(a—p)q

0

Remainder =0=
() b=q(a-p)
(ii)-q=p(a-p)=q=p(p-a)

(i) qq+bp =gp(p—-a)+q(a—p)p=q b’ - gpd + gpd — Gp°. =0
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