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FORM V

MATHEMATICS EXTENSION 1

Examination date
Thursday 18th October 2007

" Time allowed
3 hours

Instructions A
All nine questions may be attempted. ’
All nine questions are of equal value.
All necessary working must be shown.
Marks may not be awarded for careless or badly arranged work.

Approved calculators and templates may be used.
A list of standard integrals is provided at the end of the examination paper.

Collection

‘Write your name, class and master clearly on each booklet.

Hand in the pine questions in a single well-ordered pile. -
Hand in a booklet for each guestion, even if it has not been attempted.
If you_use a second booklet for a question, place it inside the first.

Keep the printed examination paper and bring it to your next Mathem‘atics lesson.
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Folded A3 booklets: 9 per boy. A total of 1500 booklets should be sufficient.
Candidature: 134 boys
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QUESTION ONE (15 marks) Use a separate writing booklet.

(a) Factorise z° — y°.

with a rational denominator.

(b) Express

1
VE+1
(c) Consider the arithmetic series 175 + 168 + 1614 -~

(i) Find the 300th term.
(ii) Find the sum of the first 300 terms.

(d) Differentiate 2° — 3z.

(€) Find a primitive of 7 — 2z.

(f) Express 140° in radians as a multiple of .

(g) Find the exact value tan 2%

(h) Write down the period and amplitude of y = sin2z.

(i) Solve v/2cosf = —1, for 0 <0 < 2.

Exam continues next page ...
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QUESTION TWO (15 marks) Usea separate writing booklet.

(a) Differentiate with respect to'z:

() V4—q?
2T
@) 70
(b) Find a primitive function of each of the following:
~ 3
@ —=
(i) z(2—zx)

3
{e) Evaluate./ 423 dz.
-1

@

0]
In the diagram above, AB is an arc of a circle with centre O and radius 5 centimetres
and LAOB = 120°.
(i) Find the length of the arc AB.
(i) Find the area of the sector AOB

Exam continues overleaf ...
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QUESTION THREE (15 marks) Use a separate writing booklet.

(a) Find a quadratic equation with roots 2 + V5 and 2 — /5. (Give your answer ini the
form az® + bz +c=0).

(b) For what values of k does the equation 22% — (k ~ 8)z + 8 = 0 have equal roots?

(€) If & and B are the roots of the equation 22 4+ 32 45 = 0, find:

@) a+p
#) of
oy 101
(i) po B
(iv) the quadratic equation with integer coefficients and with roots > and 7

(d) Find the exact value of cos75°. .

QUESTION FOUR (15 marks) Use a separate writing booklet.

(a) Find the equation of the curve passing through the point (2,3) with gradient function

dy
T 20— 1. 7 |
(b) Consider the function f(z) = g—i_Ti‘

() Show that f(z) is an even function.

(ii) Find any intercepts with the coordinate axes.

e 4z
(iii) Show that the first derivative is — T ..
(iv) Find the co-ordinates of the stationary point. ’
. _ d%y 4322 1)
(v) Given that pa3 = W‘, e o

{) determine the nature of the stationary point, and
(8) show that (—“{,)3, £) is a point of inflexion.
(vi) Evaluate lim f(z). , e
T—r00 /

(vii) On about one-third of a page, sketch the graph of y = f(z), clearly indicating all
features found in parts (i)-(vi).

Exam continues next page ...
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QUESTION FIVE (15 marks) Use a separate writing booklet.
(2) Find:

o) / xi/‘;"‘ dz

() /(3 —5z)° dzx

® =)

S
Q

b%c x

In the diagram above, the graph of y = f(z) intersects the z-axis at the points
(a,0),(b,0) and (c,0). The shaded area above the z-axis has magnitude 4 square
units and the shaded area below the z-axis has magnitude 5 square units.

Write down the value of:

o [ " fw)dn

@ [ re)ds
k
(¢) Find the value of & if / dz=09.
0

(d) Find the area bounded by the graph of y = 2% — 2z and the z-axis, between z = 1
and z = 3.

Exam continues overleaf ...
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QUESTION SIX (15 marks) Use a separate writing booklet.
(2) Find the equation of the parabola with focus (1,—3) and vertex (1,0).

(b) The parabola P has equation 7° = 6(y + 4).
(i) Write down the coordinates of the vertex of P.
(ii) Find the coordinates of the focus of P.
(i1} Find the equation of the directrix of P.

(iv) On about one-third of a page, sketch the graph of P. On your diagram include
and label all the features found in parts (i} to (iii).

(0) )
Y X =day

P (2ap,ap?)

, 5 x
M

JR

Tn the diagram above, P(2ap, ap?) is a variable point on the parabola z° = 4ay. The
tangent at P meets the z-axis at @ and the y-axis at R, and M is the midpoint of
QR. ‘

(i) Show that the gradient of the tangent at P is p.

(i) Show that the equation of the tangent at P is y = px — ap®.
(iii) Find the coordinates of  and E.
(iv) Find the Cartesian equation of the locus of M.

Exam continues next page ...
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QUESTION SEVEN (15 marks) Use a separate writing booklet.

(a) (i) Copy and complete the table for the function y = 27%.

x —2 -1 0 1 2

Y

2

(i) Use Simpson’s rule with five function values to approximate / 277 dx.
~2

(b)

In the diagram above, AD L BC and AD =h.
(i) Write down expressions for cosa and cos .
(ii) Use the areas of triangles ABD, ADC and ABC to show that, for o and § acute,

sin{a + ) = sinacos B + cosasin 8.

QUESTION SEVEN CONTINUES ON THE NEXT PAGE

Exam continues overleaf ...
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(©)

h

2x—y+3=0

In the diagram above, A(—1,1) and B(3,9) are the points of intersection of the
parabola y = z? and the line 2z —y + 3 = 0. The point P(p,p?) is a variable
point on the parabola between A and B.

(i) Find the area of the region enclosed between the parabola and the line.
(ii) Find the length of AB.
(iii) Find the perpendicular distance from P to the line 2z —~y +3=0.

(iv) Show that the maximum area of the triangle APB is three-quarters of the area
found in part (i).

QUESTION EIGHT IS ON THE NEXT PAGE

Exam continues next page ...
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QUESTION EIGHT (15 marks) “Use a separate writing booklet.

(@)

In the diagragm above, AB is an arc of a circle with centre O and radius T centimetres.

The angle AOB is 0 radians. The radius is increasing at the rate of = cm/ s, while the

5
perimeter of the sector AOB remains constant at 50 centimetres.

(i) Show that 8 = 57(2 —2. . B

(i) At what rate is # decreasing when the radius is 20 centimetres?

.
(b) .2
y=2x
O x
In the didgram above, the point P(%,2¢2) lies on the parabola y = 2z°.
(i) Show that the equation of the tangent at P is y = 4tz — 2t2. .

(i) Find the equations of the two tangents to the parabola y = 22° passing through
the point {—1,0).

QUESTION EIGHT CONTINUES ON THE NEXT PAGE

Exam continues overleaf ...
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In the disgram above, 0 < a < 3 and the shaded region is bounded by the z-axis, the
line = = 3 and an arc of the circle with centre (0,a) and radius 3. Find the volume
of ‘the solid-formed when the shaded region is rotated about the y-axis. Give your
answer exactly in terms of .

(Note: The equation of the circle is 2 4 (y — a)® = 9.)

QUESTION NINE (15 marks) Use a separate writing booklet.

(a) Consider the equation

z T
+—==1+g
z—a z-—b

where a,b and ¢ are constants, ¢ and b are non-zero and |a] # [b]. Suppose that the
equation has exactly one real solution. !

(i) Rewrite the equation in the form oxz? + /3:1: +y=0.
(i1) Find the discriminant of the quadratic.
(iii) Explain why ¢ # 0.
(iv) Find the maximum possible value of ¢. (You must fully justify your answer).

(b) (i) Find, and fully simplify,

/1 dz
J1 V14 20z + a2t

where a is a constant.

) 1
ii) For what values of a is ~—l—- defined?
(i)
‘ -1 V1+2az +a2

END OF EXAMINATION




SOLUTIONS - 70 SYI, GkAMM»;& —~ ¥R 1/~ 2007 - 3E

()]
@ - e gy (X221 04) S
¥ J 7 J 7
o 1 G- g~ . A5/
B+l NEo 5 ¢ ¥
© A-P 5+ 165 +16] +--.
(5 _a=115 = 7] S, 5+ (48 +16] - 2268
T2 04 (M0 Ths  £=268
LT = 5= (n~1)-7] S.= anla+<)
T = 05+72n-1) / = o (ns+2268) Y
‘ - Swe = 366 450
2 Toos = 15 fp20)” [ . et 4
=2763 A ol
- o M\y%fw — . <
’oU 1$—~_7>7( -

(2 =2+

("’D +O./\ 3N = +eun 37( I3 :71%/‘ SL#O
"] q 7 7
5 A = Fan 1357
4> _
: = - +Qn 5#5
VA
<
S
hen  Han 'gl— = ~]
(W] _y= sin2x -2
anuapltuge is |
: A 2 = éf = J
pared s o S «sj?-;:‘t@.&-m;-m-m_ _
(H JTeoso = ~ 0% ©% 3o
o C(osB = il relotoct £ is  45°
N

O /

E()s 2= 26 4 ¢
z

= 7%—;"-&<,\/

7
< 7

£ | 46 in raduans

>

T racians= (g by =7
1°= 42
fed=  Fyxiuo 40T
13‘5 1fo
= v rao%'am:\
b
-l
2-
(o ¢y Né-x - (4—)4‘*),é ( 15 / ——
dﬁ(-”- = )T x ~2%
X ~ B
s/ 3
2\ Z R 3
= =X (¢-x) vV () //il 42 dy
2 2.
, - —% =3
() —(w) u=2x u'=2 = [f;i'!' = Cl :}ﬁ,
[-x ) = =% ylz ~2x = A
= - (=i
— I -
. oAy :“"—‘/u,-:'::!(ﬂ«‘f,ﬂ-;.m—:z‘“—-i»‘?'fvvZ((~xj ._(7_7( X -11) \/\/ z %l - 'n.mvé{\;
A VT ' Y = §o
[ 1=% )
= 21~ +ax* -
() () (",ﬁ- —
2 92y +ux? ] f== 0Oz ko = 77
=) \/ id= 5y 20 = 07 45 VY
. _ 3
232, . 2(1+%*) A 1%
(I~X2)™ (1-x*)* (A= =2 T
N =5 =25 = 5
3 -z _
IOD N (1) )L" - 3)‘- 5 A: 7—_['7( 25% v%i
=)
s B Y —
~ s 3x g 7/ )
—, IV 2 287 st VY
Y 2
(1) x(2-x) = 2x-x*
FY) = 2x" - 3
' = 3 [/
G A

- 4~

-3<




3)

) K =2+8 f=2-45_ (o) 24 ¥ F5=20 a=2 b=3 ¢=§
-5 -3
. () A+R = 22 = == /
“u want (L-2)(X-p) = (x—/w@(x—(z-m) ’ § v
_—( ~2-a B ) (X -2 +,E) () Az o = =
= ii ?‘2‘7‘%‘ ZX"LL’L ’L( /WJ'ZE -5 ‘ R A v PR
= x* _4x _ \/ (H\’\ :)L + QI = r’Lf\ - 7
- / oc g V\l p(ﬂ
lonie  y*-bx—{ =0 Vo s T2
— 75
) 24~ (k=D +5.= : 2 [/
Wil hak EQUAL roots _’L(Z. whan A =0 = - 3_ JY
A- B-Yoe kS 2 . ,
a=2 b==(k3)’ c= (1) - )(x~5) =y - g - % —
wB= (3K -(4x2x8) <O s ~__7F
s fatogk-(pe0 NS N AL
= Jrk*-blk -¢% o *\ S A4
k*- bk -g5 =0 H-6) x(-%5) - ¥ X o TXIX-af = —X(4+p)
bt +5k ~ [k —S5 = O A f E 4 AR AR
ke +8) —li(kts) co 7\ / , ' '
(k1) (k#5) =D \ / “ pedrahe s 25 ~ x(a+p) 4 !
: i ‘ Tas T AR
) 1] P
. Y]
b k=l -5 ] < - x(F) 4, i
, 2 >
X TX(F) 4=
2 32+ 6y 4 2
1o [N
z XY= —+ _%_l + 2 .
5 S /]
- 5 43w+ Y
. -.quadiatic s 52 #3132 =0
By
4) .
(D | 0525 = cos(30+45) (® p(23) 4l =2x-]  (r=2)
' D #raww = 2{2) -]
where O5(A+8) = CC - SS z 4=l =3 A= [2x-1 an
cos(A+8) = COSAOSR ~ SmAS""g D atexre
. A Mx~X ) Af_t2,3)
han cos (30 +45°) £ (0530 (kS — SindD ein kS y-3= 3( ‘Z) gz 2mave
M-*Z > e

/.

P ,
. e
4

—,2{3+{> [e)

A /A
Y X X
N8

(N3, L] _ LY
o (e A
< AE ;
S — — 3 }L ‘1’_}
ie iy (5 f(x) e —
= AR~ 202 WL O s
N 5 ARPLIE X2 ) v
- = L)
. 2B (E) anef(X) = PO)  fonchionts EVEM -
1S = P
= (i) @ =
ANz (A-T/ xE+]
T/— ;s / ek whon o h-int _ When X=O
247 = 4 “ 3 <
/ /\/ 2%13=0 gl" — ~<
Ne 2 vV = =3 ’ /
/CIF/Q No x-interzpt exists (0,3) Is+He gy-fm“
() | LOY= X pz 273 u'=2x
x*+) v XE+] s 2
)= wl-wr! o Dxre) = (2 33) = 25 Flx I 4
—_— = 2
vz O ® (xZ +D*
0 = - 4x
[AN*® |
8-




2
ohen = A2 R = 9_5 2
(W) | stat pt (,01/:/\ £l =0 e XE Je_%%%%{ e
e =y Ly AT k¢
(x241)% o 3 =]
o = gi
.. *C\LL:O N W/ﬁ:;ﬁ/‘/v" \/ }L3
220 N a— PR,
Skat ot wken 2=0O 77 =5 5
’Mm = = v T A . , 2
hamc(: sé; ez‘?zsfggmt 5o bonce._pristof inf Is (15 5]
(vi G r= 3
W] ¢ = ¢(32*~) /i) 1—1\0 7
(x*+n3 o gt . 3 1+ i"
B i o —— = = X
(4) K whenx=0 i‘; "/ — L
hy's_tlo) S —
(o+1\3 74
——4(— e w y-—00 y-—. 1F0 -
j ki ()/ t v I +0 '
sinte. _(\”[x) <O it is a/ \ MAXIALIA. DoM/" =l isa, haﬁlo;\-#a/(uigym,m"ée -
" LA li [’T_ ot *
1= \/ - 3 in
/3 Pom*gﬁ’m&xﬁom wlhan f”()ﬂ)CO N V/ ) /\ /P‘L?‘P .
Ll 2 r / 133
{2 4y 7 \\
4(32%=) = O S s it
So 3 = . — X
x* = L z - ~ ¥ N3
3 N3 ,\]’3‘ N
N \-
= V
N o=
-G~
¢3) » -
@ ' (D[ s p_zr- Y ,
) Az _ - P ax @) P erde =9
= NOEN) (IR A 7
J =L x4 ,
VN S J xE T X% [ x’ ~—' =9
‘7“‘1\_\2&/ =//’ 2% 4 4x > L3 Jo
3 £ b
= 1.3 -
;i * i: FC {L7 X _}b 1
5_7 {_’ - iLk? - (7 // /n //
c X L Cyr ¢ / / - 3 \/\ /\/
é7_ i \//\/ 'E’%_ =1
- —53—1}:4 r* ¢ =7
3 i k=3
i) [ (3-5xYdi o (3-5x) _ - A [ ox® 20
4 =5 I/ (D | p= -2 = x(x-2) \ I
y [/ N/ /
= (3-5¢) 4+ ¢ C [ 2 X N/
~20 / 1o, Huis fsrf/n X1y dz{l+ /‘3 2 - 2% B
DI /; £f0)de = -5 Vv ; // } 5 7] ’ Iy
: =) [ X A \
G0 T Tade = o 7 N I A e e RSV
s NN L2 702 VANNY
=1 ¥ - X R ! - 3 27
S | [/;@\xﬁ)i MBS S
J[4-¢) /) (/RPN ( V]
ISR Ot e d
=l-25-(-2 Loy 228 ~
S I B SO Gl
= (2 + C*lj] % [(g-a-(4-1)]+ (4-9)-C4-4)
Iy ! ‘ i
; = |-+l
= 03 unk” = 2
-2




&)
'a) £(1,=3)  verkx((,0) =
: o (b 7 =tay
Yany = 2%
lj): X = L kl
. 3 Uq [
- _ 9.
. (1,3 yl= %
am— T
v v - = Ll-xm = [/
]
50 7 (-)(___1,‘)1:-((_& (9'1{) U’\/l'\) :(IIO) Ty P . zq
(\7L’*|)1-" *4*3(3' o) / Se a+ 2 V\?VFIL )LaZQ'P
77
(== -ng, VT gedient s %qﬁﬁ = o liquind .
: 4 v
4
) = =6(y+4a) ):/ 1) Point (Zap, alpl) ms= p
D E ; (0 —~4) (0-© iy, =AM~ X))
1> ﬂ~qptz F(;L—qum pa
un, 4a=06 :
- £- 3 | D-ap"s px-Japh v
. o 1]20w: s ((3] /-Z,i) o wu= p)L»qu,’L +a,p4_
5 - —
(1) - Qichie (s y= =53 L7 A Ao p s
Y - -
) " - (i) R _is int & Y= px—APT Locth x-axis
,A\ ~ / / ‘-_e, g:o
| \ / 0=px ~ap* Wi
\ / " oge
C 7 " Gpz x & Qs (ap,0)
FO !_11 : __ ]
\ T = (o, 224 R is ind ot _p-axs /
pur?) i, k=0 (\//
______ - Lﬁ;o.«qlpl
[ﬁ"-sii_ 9: —q p* LR is (0; -Q’/JL)
i3 directiy
—i4-
)
(i nidpowt Q@ (4p,0) R(0, -ap) is M (@) | (o y= 27 xbal~lo |1 |2
, T |2
L= X H7ea = btz 4 ll- Z ! Ean /LlL I/'/
pa v 2 . /B ~X
, (1) L= 27" ax
X = Qrf y= ~ap o
2 4 2. b, ?S
Y “ J5 v - -
2% YETS - T :L" 'J’zll
if ap - x PeE o ge-3(%) Lo n> ¢
2 O [OTOT e S
~/;(p(%¢ “ —’—'—"’ I lf ] _
= 2% x* = -2 . i i
= dg. , hr Y 4lepen)
7 P 1 i 1 A: .3——[ (9,-}17,\)4-/_(120(01/#1'( }J}
Sub indy ljc —if_ i \ o Y- = -Z 0)"-(’ = ’/‘/A‘__r‘L\_;2/;\_Ll‘//'7+i\—,
= L /X /X = - 2 3 LA =27
Yz [72X) () r= 0 yz) (¢t + 2490 )
J \P/\]/ =1, .,:13:7,_ \S\nlf "L
2 x= =t = L By
s i &)
S Z2xp s —2xg = yx 2
J - T
P/ 7
5 / arfa, = =2 uiksy
/ [ / P
Sk VA
/[ ys -xp A
A" v
—i6 -
—[5'-
/




]

A3

(D&¥a = [ lne —pesaboladx

= by ,
(D ©sd = 7= sp= 7~ ()

b
D) - L
Liv) & A ABC, Grq = 2absine |
T Ty xbxCx Sin(a4s) ling is -y +3=0 pesaboll |5 y=x*
= Y= 2R
® besin (a4p) T .
2 : f 2243 ~x* dn ‘/= / ,Z’_‘E + 3% = 15\
ofa f&r & AR = L absing Qreg Lyr AADC = S absing K [ 2 3 I
21 xexhxSin :Jza«f«xbxs»nﬁ 4/
—L ST =(7L7‘+3)L~§L13J .
= Qfll = hbsnf = : ] (=
= [T () | = (5= (3] /
. OF8core, - areasg’DL\MD+A ADC - - /
/ s (lg=) —(=tg) T -(-15)/
beSin (o +£) Chsina hpsing / * v
A = —_— 7 ’ T % %
7 oA S 7 =0+ =103 anibs
LeSin(d+B) = Chhsink + ﬁ\bsinlg )\// U,’) (_Q,\_ﬁ,}[,, A("’/” 8(3,?)
Y - A -
Lons port (1) rosA = = cosg = - 4= OO -x )" 40 ~y)" = JEH) F(7-])
o h=cosAc s h=_beos v i _
= [0+ (g)"
Sub indo €guation, d
Auss jc_s"‘n(\&-i/s) _cheosgsind  OSAcbsing SN T’ 7 :A/FI
besin(atB) = he (Sine c0sB) 4 éc/<059<5in/3/f ~ 'Iu(
s G5 unds z 4 ="
<. Sn(a+R) = Sink oS3 + (OSASInR / / DY
/
/
an Mo(u/u%’ ) L7
-18 -
-7
) | ar @1104 = 4!0*2,67‘*(9
i - =
P(P/Pl) to 7JL"'UI-I-S O dE ; I =G77-
C e a2 ool €3 & bp —lizp)
f"(; /Q)L,-)J_-,,,, +C/ MEX AP Stat point Loken 42 -0 /
e ‘ A V4
/Va*+h*= TS eI :
= | 2p-p* 3] [2p=p"5] 431// - —
e a—LE L s ot Pl.0 . 2 e
= . 1 N
NP Ns§ Wl + o — /U mArimom .
Lol A ed st ) , R - :
A= %XABXP;( ;%X QAE, I’L/J*PH/);A -‘L\)LL.QV\'P’/M%’FQMO\XGI‘% tos A
7 NE @/‘/I/ﬁ 7 dasis 2 b 258 L S i) pa
= 4(2'1)*!’ 1"3) / ‘ f 1 /
2 WA D S ¢ 7
= 2(2-g) = 4,pv2/&ié [/
—l & < . ; .
bl 4 7 E
St Dt den 28 AN, 4 £ &N ) ; = 3 = ,
\ F \ \Z\IR\_:(}\ \(_2\" Sinc. _3—— x ,1 T 5 u? umdhs -
=\ N Ay :
IMEXADA a1 cokod p= D NN
A W W i
("QS":) PYo ”\}X 6\‘7 \ l/\ﬂu\\é,z \/ \\ 15\ MQWM
T S0 LA LN AT N
N\ NAAN

26




®) :
- ] e 7 t s
() % _ 3’- anfs Perimoter = S0 —Q‘D (1> —y= ox Y 152
ot P(t, 22)  pradiend s ofdurgerd is M= G (4] < ¥
O __aic lerghn L= = Yy emfr-x)
ping fer oP diogram ts rtct L= 20+ y=-24* = ¢ £(nf) /v/
- =252 Gt - ¢
=2c+re 2S0wm_ | 4 = =
7 Y= Gfr —at” +2£
S re = 50 -2, v Y= ftx ~24" 15 v fa_fargentot P
©= 52 92 apreplired . & et
a : ) N yadias s
I %% T 20m \ |7 weBO),  \ ]
ot ; X / W q;\é_ boux Fﬁp)é@ﬁm ”Zf WN(, 07[)
F R, e do g N ets) onfacet” \/ v
df ar 7 at N 3:21
£ do ) ~ 5o , / \ Ao y ) -
e P
9-‘- 50("—’ -2 AN ] Lo arle
do =V
ar- - oY , [ghs i) Since e et powes Meough (1,0 ) o
= =50 x y’;’ and = 20cun , o+ w(~1) -2e*
z =50 he e 0.(_9_ = -0 ‘/ 2 gt~z
e &k T (2o* -
U Y 5 -2 (2+6)
= =0
oo 4 btan ‘;';J;"
= o Eg® e ace
- T s
fw]
so O isdecrusing ot gz fadiesss.
k-l 22~
| ‘H‘fl/l-'\ LS S S —
I R
. - . - o L K s K = |+
Q) I A dy X-a x-b
> 7 KD+ X8 -y
foicle 2% +(g-a)"= { (x-a)(x-b)
1. ?._. /‘,j._q')1
‘ ) -xb X"~z ((+<) (2 - xb-ax +ab)
_‘ﬁsxf(i./\o. x=3 7/_1- 7 ¥ X5 bt 34 - VA R Aol +¢’)¢7~-—x6cfac)c Jabe
volupe = T/ 1-(1- (q—a) ) Aﬁ’ 3" = gb ¥ O — bex _qeX fabc o
K O Fbe X tacX —Gb b = QO
M,}»%DCI(LLQ, Loth  —axds s when r.;,:o x"'(l——c) *K(éc +ac) ~('ab—l—qbc,) =0 [
i»?-/' X* -".(*‘Q)LC(‘:‘I .
x* +a* =9 Hus ([=<) 5 + (betac) X = (Obtabe] =©O
1'7- - 7 _azl A 7
: al=at’ (i) D=8"4ac e &z e bz bttac c=—(ab+q§<_)
- A = (bc_+qcrl N 4¢ ({—c)(—(aé—?-aé()‘)) . _

/ -9+ (/aa}‘?{

Yolume =

Jo

(¢ ¢y-a)* % '
Jb [4 =

»

[G-<)"]
L 73 1.

~Z5 —

L Peava) 4 (1)

b#ta #o,
a,b oe non-gere,

i) [f ¢ =o, 4 > 4eb.

> o0 Since
(meara 2 Foek )
bot #e Syuakion tae o/# ONE  real folahon

c £,

or mex vale 4 20

Civ)
(b ra)> + 4ab - dac’b= =

ot [cars)’ - 4as] = o — 4t

c* = _“_"L Noke : @ +2as v’ ~4ab
(a-6) = a?-2a6+4%
c*s> o if ap<o . Ca-2)”
re. ¢ =z q._‘lf"i.
) Ca~6)~
SR S

a—b




q) <> f’ Ix ,
2 (it zexrat)”

! b2
=L _/:?al (/ +2ax +a.“) de
2 Z,
Y /
. 1 [ (r+2ax+a’) by reveve chain rute
T o%a 2 -t

2

. 2 [ - ]
= ;f[(a»w}-(o.—/)]
- 2 [2]

s 2
=
! die. . 5
¢v) for j m fo be defrired
2, 1+ zaxra*

Jv2ax +a’ >0 (Feudve defake )
je. A <o
a (24'-4 <°
4x*-4 <o

(x#1)Crmt) <
gl x< | which it Frue for

all 4.




