Oliver Murphy: Discovering Maths 4: EXERCISE 3F

1. (a)
2" =50
= log,, (2*) = log,, (50)
log,, (50)
= xlog,,(2)=log,,(50) = x=—~—2=5.64
o(2)=log, (50)= x= el

(b)
X —X X 1
2°+27=2=>2 +?=2

Mt =22 m? +1=2m
m

—=m?-2m+1=0
=(m-1)(m-1)=0=>m=1
=2"=1=x=0

()

log, (x+1)+2log, (y)=1logg (x—1)

= 2log, (y) =logs (x—1)—log (x+1)

x—1 x—1
= |096(y2)= IOQS(mj: y2 :m

=Yy :i,/X—_i but for log, (y) to be definedy >0
X+

2
NI _g_ﬁ_\ﬁ_z
37 8 V8 V4 2
3
2. (a)

(x+ p)2+q = x* —12x+50

= X +2px+ p°+q=x*—12x+50
Now x* + 2 px+ p” +q = x* —12x+50
=2p=-12=p=-6

and p> +q=50=>(-6)" +q=50=q=50-36=14
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(b)

6x> +37x* —34x+7=0

6(~7)'+37(~7)° —34(~7)+7=0=>x=-T isaroot = x+7 is a factor.

6x2 —5x+1

x+7 16X°+37x2 —34x+7
6x° +42x°
—5x% —34x
—5x* —35x
X+7

X+7
0

6x* —5x+1=(3x-1)(2x-1)=0= x:% orx:%
(©)

log, (x+3)=log, (x-1)+1

= log, (x+3)—log, (x-1)=1

= Iogz(%):l

:>X—+3:21:x+3:2x—2
x-1

2+3=2X-X=>5=X

3.(a)

log, (3x-1)=3

=3x-1=2°=8
=>3X=8+1=9=x=3

(b)

p(x+a)2+b56x2—24x+33

= p(x*+2ax+a’)+b=6x"—24x+33
= px’ +2pax+ pa® +b=6x*>—-24x+33
Thusp=6
2pa=-2d=2xbxa=-24=>a=-24+12=-2

pa? +b=33=6x(-2)" +b=33=b=33-6x(-2)" =9
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(c)
x =3 is aroot.
(3] +k(3)" =(3)+21=0=>9k +45=0=>k =5
X? —2x—7
x—3 Ix*-5x?—x+21
X’ =3x
—2x* =X
—2x% + 6X
—-7x+21
—7x+21
0

{ax2+bx+c=0

a=1 b=-2c=-7
x?—2x-7=0

byb? —dac _ ~(-2)%(-2)" ~4(1)(-7)

X =
2a 2(1)
. 21@:21@\/5: 2i4*/§:1i2ﬁ
2 2 2
4. (a)

X* +7x* —4x-28=0
(2)+7(2)° —4(2)-28=0= x =2 isaroot = x—2 is a factor.

x> +9x+14

x—2 |X+7x*—4x-28
x> —2x
Ox? —4x
9x* —18x
14x-28
14x—28
0
X?+9x+14 = (x+2)(x+7)=0=>x=-20rx=—7

(b) (i)
log, (7x+2)—log, (x+2)=2

7X+2
= log, N =2

:>7X+2:22=4:>7x+2:4(x+2)=4x+8
X+2

= TIX—4X=8-2=3Xx=6=>x%x=2
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(ii)

22
2% 427 =4:>2X+?=4

om+ 2 a4 w4 4= 4m
m

=>m?’-4m+4=0
=(m-2)(m-2)=0=>m=2

=2"=2=x=1

(©)

x* +ax+b is a factor of x> + cx +d
X—a

X’ +ax+b ‘x{+0x2+cx+d
X& +ax? +bx
>axz\+(c—b)x+d
ax2 —a’x—ab

0

Remainder =0 =
(i) d=—ab=d+ab=0
(i) —a’=c-b=a’=b-c

5. (a)
3 =1000
= logy, (3") = log,, (1000)
log,, (1000)
= xlog,,(3)=10g9,,(1000) > x=———~-=6-29
(3)=106,(1000) = x= PO =

(b)

1.
3x+1afactor = x=—§ IS a root

40f 6



Oliver Murphy: Discovering Maths 4: EXERCISE 3F

x> —2x-8

3x+1 ‘}x’{—sz—26x—8
3 4 X2
Bx2 — 26X
>b\xz\—ZX
—24%x—-8

—24%—8

0
x> —2x—8=(x—4)(x+2)

(c) (i)
x3+1000 = x> +10°

:(x+10)(x2—10x+102)
=(x+10)(x2—10x+100)

(i)

x* +1000 = (x+10)(x* ~10x+100)
ax*+bx+c=0
x* —10x+100=0

b? —4ac = (~10)" - 4(1)(100) =-300 < 0

thus the roots of the quadratic are unreal.

Thus x° +1000 = (x+10)(x* —~10x+100) has only one real root, x = -10.

6. (a)

log, (10x+2)—log, (x-1)=4

|092(10X+2)=4310X+2 16

x—-1
=10x+2=16x-16 =16+2 =16x—-10x
=18=6x=3=X

(b) (1)

Given f(x)=ax’+bx*+cx+d and f(k)=0.
= f(X)=f(xX)-0=f(x)- f(k)
=ax’ +bx” +cx+d —(ak® +bk® +ck +d)
=a(x’ k) +b(x* —k*)+c(x-k)+d —d
=a(x—Kk)(x* + xk +k?) +b(x = k)(x + k) +c(x = k)
Thus since (x —k) is a common factor for each term,
(x—K) is a factor of f (x).

} a=1 b=-10, c=100
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(ii)

g(x)=(x+1)(x-3)(x—k) by the factor theorem
79(0)+3g(2)=0
=7(1)(-3)(-k)+3(3)(-1)(2-k)=0

= 21k-9(2-k)=0=21k-18+9k =0

:>30k—18:0:>k:E:0-6
30

(c) ()
(x+a)2 = x? +2ax+a*

X—2a

x> +2ax+a’ ‘X+Ox2+6px+k
X +2ax? +a’x
?Zﬂf{+(6p—a2)x+k
—2ax’ —4a’x—2a’
0

Remainder =0 =
(Y k=-2a’=k+2a’=0
(i)6p—a’=—4a’ = 4a’°+6p+a’*=0=3a°+6p=0=a’+2p=0
(i)  Kk*=(-2a°) =42’
a’ a’ Y a°
a’+2p=0= pz—?:>32p3:32(—?j =32(——J=—4a6

=k?+32p°=4a°-4a°=0
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