INEQUALITIES

1 Show thatif @2 0 and b > 0 then ab(a’ + b°) 2 2a°b".
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INEQUALITIES

3 (a) For positive x and y, prove that -;‘—,+% 22 (b) Hence prove that x’ — xy + y’ > xy.

(c) Factorise x* + y' and show that x* + y’ 2 xyz X+ L forx,y, 2> 0.
Y zayz| 42 y

(d) Write similar expressions for y’ + 2’ and z* + x'.
(e) Using results from parts (c) and (d), prove that X+ y3 +2° 2 3xyz.

(f) Ifa,b,c, dare positive, deduce that:
() a+b+c>3Yabe (i) (a+b+c)a+b+da+c+d)(b+c+d)28labcd

9 X AL Y2 s x+g>,2_x<_,> 544y 2xy ©
J X J -—(j >,Ow‘£tcato

l’) Fron © %'F(j »2.1; lax/j g >’lﬁ
) 1>+ (0 +y) (X2 +
Aa ojwi 3>o 3 %gj > xy 4= (z? (z ’%VJ”@/UJ
=D 13+ 3”? ?4— > 5
o I,3+93>7Lj Jﬁ+i_
4 Lkowe: y2+z>*> =% 303 S Tz
)[ﬂm 34- >xg (_gki- ) z>+ >1§ 3_;.51,)@

C}A{%@‘M@mojﬂ’w ]
8(,

+33+Z >xgz[’ﬁ +ﬁ- i j—
Bl w dofralid oF o) fuk 3—+g_> /:o.-
(uz +i+3+3+%)>’9 (7_+z+2_)

" .,.53 L 22 xJz x 6 or 2(34—(75-6-23) 3zyz

C/[) lof Q=1 b:g wd =2z A0 a+b+c>37;1b31c

of a+b+e » 3Yabc
";) [{fevice: at+b+4 )SSW
atctd ¥ fm Btox /\\U\Qﬁ/yma % 4 (MC\\&JJ@
wd Bt +d >,3>{bca— w o

Section 3 - Page 2 of 10

(otbd+c) (ot b+4) (a_+c+_(ﬂ [b‘{'C+d) Y 81 abcd



INEQUALITIES

4 (a) Show thata’+b*+ ¢ = ab+ bc + ca for real a, b, c.
(b) Hence show that (a + b+ ¢)* 2 3(ab + bc + ca).

4) a@+t‘+c‘>,abl+bc+w. o
e Eaow (a-—B) >0 &= at - 2ab + b7 >0
(b C)z >0 <=0 pt- 2bc +c* >0

(&—C)Z>O = a}—z.a-c—-l-c’-),o
odding o 3 inopallfes Z(al+bl+cl)—2[ab+bc+@>,o
or GF +b* +c* > ab + bc + acC
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INEQUALITIES

6 (a) Prove that a;b

(b) Letd= &3’“_ Show that abc <

a)(ﬁ—\/gjz 270 o= &”bZJ;‘IZ+\£;>’O
> ot 4

o> at+b Sy ®
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> Jab . Hence prove that ﬂ;ﬁiﬁ > Yabcd for positive a, b, ¢, d.
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INEQUALITIES

, . 1,1, 4 tyly B
8 Ifx>0and y> 0, prove that: (@) x+y2x+y (b) x3+y32(x+y)2
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INEQUALITIES

9 (a) Ifaand b are real numbers, prove that 4a” — 6ab + 4b° > a’ + b’.
(b) Write the binomial expansion of (a — b)" and prove thata* + b' 2 a’b + ab’ ifa>0and b > 0.

% [ g* — Gab + Lh* S a*+ b2 ®

2.
g=> 5&.2 -—6&.‘5 ""'31) >,0
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INEQUALITIES

14 The area of a triangle is given by Heron’s formula as A = \/s(s —a)(s — b)(s — ¢) where a, b and ¢ are
the lengths of the sides and s = L (a+ b+ ¢). Given that Jab < g—%é andab+bc+ca<a + b+ ¢,

show that: A < a+b +c”

AL Alh-o) + (A-b)(a=c)
2.

AL A —oA + A% —ba - AC + BC

2;
AL Z/&-A[(L—Fb-l-c) + b
\ ; — [a+b+c)
Ag Iaz—nx 24 * bc o b=t
2.
o A< be
2
A ol
So M\ALA? He 3 mﬁwﬁiw, we  obtusa
5Aé&b+bc + acC
2
Bur ob + bc toc < ar+ bz +c* %nfo&_;
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2

of A & o tb* +c°
6
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INEQUALITIES

17 Letg(x)=sinx-x.

(@) Show that g(0)=0and g’(0)=0. (b) Show that =2 < ¢’(x) <0 for all x.
(c) Hence explain why g(x) <0 for x 2 0. (d) Explain why sinx < x for x> 0.
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INEQUALITIES

19 By lettingazi—and b:—;— in a;b > \Jab, prove that:

(a)
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INEQUALITIES

<1 _<1

1
20 If1 £x<4, show that: = <
37 1+4dx 2
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