<C3> PROOF Answers - Worksheet B

=1 Iy =1 L1
1 a eg x=g = U >y 7%

[ any value of x in the interval 0 <x <1 |
b eg n=7 = w-n+7=7(49 -1+ 1) which is divisible by 7

[ many other examples ]
2 assume /' isrational = Jn =2, p,geZ
q

2
= n=2%2, p’ ¢ eZ . mrational

S

= contradiction .. «/E irrational

3 consider 15x* = 11x+2<0
= 5x-2)3x-1)<0

1 2
1l < 2
= 3 x<5

eg. x=0.35 =  15x" - 11x+2=-0.0125, —0.0125<0
[ any value of x in the interval 1 <x< 2]

4 a n*+2n=0Cm+1’+22m+1)
=4m’ +4m+1+4m +2
=4m* + 8m +3

b assume n” + 2n even and n odd, where n € Z
nodd = n=2m+1, me”Z
= P +2n=4m*+8m+3=2Qm* +4m+1)+1
2m* +4m+1e 7 .. n’+2nodd
=  contradiction .. n even

5 a kcosx—cosecx=0 = kcosx= —
sin x
= ksinxcosx=1
=  Tksin2x=1
N2
= sin 2x = =
k
. 2
|sm2x|$1 = |;|S1
= |k| >2

b 3cosx—cosecx=0 = sin2x=2

2x = 41.810, 180 — 41.810, 360 + 41.810, 540 — 41.810
2x = 41.810, 138.190, 401.810, 498.190
x=20.9, 69.1,200.9, 249.1 (1dp)
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6 assume x° —)° =1, where x,ye Z"

X-y=1 = @+tyx-p=1

x,yeZ" = ((xx+y),x-y)eZ and (x+y)>0
s xty=land x-y=1

adding = 2x=2
= x=1
= y=0
=  contradiction .. no positive integer solutions

7 a false eg. a= V2 ,b=1- NG =  aand b irrational
and a-+b=1 which is rational
[ many other examples ]

b true m,n consecutive odd integers = m=2a+1,n=2a+3, ae”Z
= m+n=2a+1+2a+3=4a+4=4(a+1)
a+1leZ .. m+ndivisible by 4

| NI 3

= cosx=—and1+sinx=1—7, —>1—7

¢ false eg. x=3 > >

[ any value of x of the form 2nn+y, ne Z, -7 <y<0]

8§ a log3=2 = 2:=3
q
— (2§)q:3q
= 2=31

b assume log, 3 is rational = log,3=2, p,ge Z, q#0
q

= 2w=31
2 and 3 are co-prime = p=qg=0
= contradiction .. log, 3 is irrational

c eg a=2,b= V2 =  arational and b irrational

and log, b= 1 which is rational

[ many other examples ]

9 a y= x=2 swap  x= y=2
4x 4y

dxy=y-2
ylx-1)=-2
2
1-4x

y=

1N 2 1
f (x)—m,XGR,xiz

_ -l x=2 _ 2
b f)=f"(x) = ” -

=  (x—=2)(1-4x)=28«
= 4 -x+2=0
b —dac=1-32=-31
b*—4ac<0 =  noreal roots
. no real values of x for which f(x)=f~'(x)
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