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8.

s & : Wy )
(B Gy If y=x"+ (am:c} . where 0> 0, k>0, k#1, show that ¥ has & stngle
‘:ﬂmmnafy valle between x =0 and x =¢, and show that this stationary value
ig & maximue if & <1 and a mivimum il & =],
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(ii) Hence show thatif a>0, b>0, awb, then

at +5% PR AL § bk
5 = (“‘—J ir O<k<l, ad 2 b =
2 w2 5

(

a+b

2

:
) i
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8.
(a) (i) Giventhat y=x — Inf{secx+tanx), 0= x < Z, show that 9 1 —seck.
T odx

(if) Hence show that x < In{secx+tanx) for 0< x < &,
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8.

(@) ® For all real, positive numbers a and b, where a > b show that
C poa? <2fab(b-a)
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(i)  Hence deduce that ¢ > ¢ given that ¢ is a positive real number and

Jalp-a)+elc-b)> 622:[;2
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8.
_— . - at+htc _ s
(¢) Itis given that if a, b, ¢ are any three positive real numbers, then 3 2 Jabe .

If >0, b>0 and ¢> 0 arereal numbers such that a+b+c=1, use the given result
to show that ' .

1
iy — =227
O -

(iD)

2
e
+

o [—
3%
O

o

(iii) (1-a)(1~B)(L—c) = 8abc
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6.
(b) i o Differentiate y = log,(1+x), and hence draw y = x and y = log.(1 +.x) 1
on one set of axis.
B.  Using this graph, explain why

log, (1 +x)<x,forall x>0.
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(i) o Differentiate y = T—“—i— , and hence draw y = 1
X

one set of axis,

B.  Using this graph, explain why

X <log,(l +.x),forall x>0.
|l +x

X

+.X

and y = log, (1 +x) on

1
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(iii) Use the inequalities of parts (i) and (ii) to show that 4

1
log (1 +.x} ]

= —=lpg,2< | —=—dr<=log,2.

3 4 |+ x? 2"
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7.
(¢)  You may assume that, for all positive real numbers a and b,
at+h
Jab < o
(i} Show that for all positive integers 1, 1

n n n -— N
Co+ Ci+.a+ C, =27,

™~

(ii) Prove that for all positive integers i,

2.
(./"Cl +J'Cat ot C) <n(2n-1).

" You may use the identity

2, .2 2
(et xy bt X, )7 = (X7 X+ x,) E 2x.x;.

i<j
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SOLUTIONS
CSSA 2000 O8
b)) |
e x} +f¢} . ,:;)'k {b:]{jlh N
d_ - : Let c=atl, a»0, b>0, awd
e Kxi =k (e~ x) Consider y=x"4{c-x)', k=0, kel
& " g From (33, for G2y =e,
eg—ﬂ = ' lsle-"" = J =1
b t 1 ox okl = 3 hesa maxinum vafie of
_ -1 i & ] &
fr_“",,) =1 k#] = < e ] =3 (i“) +e-ge) :2‘(%‘¢} when ¥ = e,
s E
ssince o0, ji’“() = %23 kel xtfomn)! (%':) for v 3¢
a* A (c—a)* (;— } {a;&}?a}

Jence y hus a single stationary valus at g = ;(‘ .

’ ok H
fO<k<l = LEEL (’ f)

z—f»"—“kx““—k('c:ax}"“' 2
%E%___k{gc_ Dt (- Ife~x)*? .i;::-lkm ¥ hasaminimum value of
. [:‘%C) ( —"! } 1117( ) when x = L¢,
s -
mde = 82 =28 (k-1 (1)
Z ﬂ;‘r! :I 1(") i & P
g k5l = xtfo~x) :s?(%—c} for x s be
. By
o 3 3 = i
chelm —2<0 =y has max, at x=ho . ak_l_(ﬂmﬂ}k}g{%{;)k {r[,éit)
d?
R d—:}}-ﬁ =y has min at x=dc aksl o aTtB! (uﬂ}-)k
X A i,
CSSA 2001 O8
(i} y=5~In{secs +tans), 0gs<E ) (i) 5=0= y=0-Ix{140)=0
- i
E{}L—Qfm r=0, and ﬂ{n forBax <k
dy _ . secximxdsec’s (et
o P —— ! ;qu:jz ym_:;u;-ln{m,x 4 hm x) is adr:c;msmg
A e ¢ 7
senx {scex 4 e 2) ‘ itehicn, and bence y <0, Torlex <8
=l : - r<lnlgecy + tan x) for dexxcd,

SRGX 4 fanx

=] - geex
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Question §
(&) (i) ax=h
g—h=0

{ii}

fa—b) =0
at —3ah+ b =0

al +b* = 2gh {1 mark)
a® +Zab + 5 > 4ab

{@+bf =dab

a+b>2yfab {1 mark)
{a+ Xt —a)< 2Jablp-a) sinceb—a=0 (1 mark) for reversing

B gt =2 gg{;, ~a) inequality & stating why

¥
A i
Ayl -!h

So, 2fablh - a)e 2fbele - b= o —a?
So, ¢ —a® < 2fablh-alt 2fbe( - ) {1 mark)

We huve, alb—a}+felo-b)= -

From part (i) we know that @ = band &* —a® < 2Jablh—a) (A
Suppose that b = ¢, then, following the pattem, we have ‘
e - < 2 fhele - b) B}
(1 mark)

Adding (A} and (B) gives ¢* o < 2Jab{l - a)+ 2/bele - ) which was given,
50, we kiow now that & > o {1 mark)
S0 if & = o and & = b (fom part () thea & > cos vequired. (1 mark)
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Answer
(i} (i} {iif}
1(1 1 ) 3*1[ }[ ) (t—a)(t - b} —c)
slat otz ]
— a+bte 1 3la Vin =1—{a+ hte)+{be+oa+ab)—abe
3 3 1 1 1 R = {bc +ca +ab) —abe
be €k P 3 e
abe £ 55 a b ¢ U a2 be I 1 1 :
1 ) = abe ’(—-{-—»&-ﬁj - 1}
....}.'__:3 7 =357 [ b e
a i ; )
LR =abe (2 1)
a b ¢ A=t = b)) 28 abe

NEAP 2001 Q6

L I N N p=heg )+ o}
dy _ 1
dr 1+x
ji
_'yw_ng;,.i"'
.4""‘
Ve _‘_r

fff.ff Ea&lgg,,l,l +x)

;”Hy
_.1 . ?f .ﬂ E-;

L
t
I
i
i
i rd
!
1
i
i
)

oy .
B When x=0, d,;: = 1,50 y=y isamngent & (0, 0.

Fimee v = log (1 +x] is concave down, #t follows that its graph s below the line v= v for
=,
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oo p=-te
L+x

Lsing she quotiant rle, &2 % . ey
x lfl +a3

4

B Whew =0, g_-‘- = 1,50 y= ¢ 5 & tamgent to both curves ae (0, ).
.

But for x =0, the gradiear Tunuiion of y= | )

— s less thae Lbe gradient funcrion of

e=log 4k 4+.x) . bocause S =4},
fl'r\“ l""}f

Huneethe graphof 3 = r’f__ w5 abways helow the graplyof v=log gl ¢ a0y farx =,
+i

(i) From (i) and §ii), ——- <log (E+ hox forall v 0,
|+

: oo (] +.0) :
Hinea & = BEy 1. & .
() 1 Spap ortte=0
o " i
aned s E ﬂir«tj Mdy- E)  Foup Al 3
all vl =) T T E | g feralt et
'y i t
Nc'wj - rﬁ{—l{r (xT 4 T
all R Floged }‘0
]
:iiug,,;” v
L R "y :
Alsa, dy= {_.__m.. . [+x ) . :
all+ailexd ™ SIS 303, /" (rantl fractions)

{;i[ng,:(ﬁhrﬂ [[ogc(r. +“_[ {Jmf'ﬂ v

| ET-
=’“§]C‘3..-' +:§Jog,,.2 + Eum“J 1
= L

F ilo=#_

+xF

= dy = 1!0!_',2 farall x=0,
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(] tid  The numbers "Fﬂ“":}g i - "C’,r are definsd by {1 50 = E"f@ % “‘CQ.\: e NE}.’CQ e

Substituting x= 1, 27 ="Cu "C, 4+ "Ca b+ 70,

Cik o Elfsioge tlee given idesriny,

(15 276,47 476, TG,
i i
Usireg (iF amed the ARMMGM Incqualicy,
LHS <27 - L + Zz Jiefe v
el
=27 Lt {n - OO+t + 70
== L+ {m- 21

= i{2" - 1), o5 required.

s

O




