< > PROOF Answers

aeg x=% = 3/}:%,%>%

[ any value of xintheinterval 0<x<1]

b eg n=7 = n*-n+7=7(49-1+1) whichisdivisibleby 7
[ many other examples]

assume /r isrational = \/E:E, p,qeZ

2
= n:%, p’, qe Z .. mrational
—  contradiction .. </r irrational

consider 15x°—11x+2<0
= 5x-2)(3x-1) <0

1 2
= 3 SX<3

eg. x=035 = 15%¥-1Ix+2=-0.0125 -0.0125<0
[ any valueof xintheinterval % <x< 2]

a n+2n=(2m+1)%+2(2m+ 1)
=4’ +4m+ 1+ 4m+2
=4’ + 8m+ 3

b assumen®+ 2n even and n odd, wheren e Z
nodd = n=2m+1 me”Z
= n+2n=4n+8m+3=2(2n"+4m+1)+1
2mf+4m+1e Z . n+2nodd
= contradiction .. neven

a kcosx—cosecx=0 = kcosxz_i
snx
= ksinxcosx=1

= 1ksn2x=1

= sin2x=g

k

|sin2x|$1 = |§|S1
= |k|22

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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assume X’ —y* =1, where x,ye Z"*

page 2

X¥-y'=1 = (x+yx-y=1
x,yeZ" = (X+y),x-y)eZ and (x+Yy)>0
x+y=1and x-y=1
adding = 2X=2
= x=1
= y=0
= contradiction .. no positive integer solutions

fadse eg. a=+/2,b=1-+2 = aandbirrationa
and a+b=1 whichisrational
[ many other examples]

true m, nconsecutiveodd integers = m=2a+1,n=2a+3, ae”/
= m+n=2a+l+2a+3=4a+4=4(a+1)
at+tle Z .. m+ndivisibleby4

cosx= 1 and 1+sinx=1—§, %>1—§

[ any value of x of theform 2nn +y, ne Z, -7 <y<O0]

fase eg. x=2 =

Iogz3:§ - 20=3
— (25)q23q
= 2=3

assumelog, 3isrational = log, 3= ap, p,ge Z, q#0

= =3
2 and 3 are co-prime = p=qg=0

= contradiction .. log, 3isirrational
eg. a=2b=+2 = arationa and b irrational

and log.b= 2 whichisrational
[ many other examples]

= X;Z - y-2
y 4x swap X 4y
Ixy=y—-2
y(4x—-1) =—
— 2
1-4x

f’%x)zﬁ, xeR, x#1

-1 X-2 _ 2
fx)=f"(x = I T
= (X—2)(1-4x)=8x
=  4¢-x+2=0
b?—4ac=1-32=-31
b’~4ac<0 = norea roots
. no rea values of x for which f(x) =f ~(x)
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