b Let u=3zx—4 x:—%orG

4 d . = i
x:u—;— and d_u:& o x_%+2 {since x € Z}
xu+4 and so y=— =4
f:v\/3:c—4d$:% 3 Vu(3) dz R . L
) 2 OX is perpendicular to OY if OX e OY =0
=+ [ ((u+4)u)du 34 i
=1 [(u} +aud) du ool 2 )ef1=38u]=0
i ; 1 2 — 1
—1(2,5 L 8,%
*9(5“”3“2)“ S 2(1 = 3p) + (2u—1) =0
5 3
:4—25(39:—4)2 —}—%(33}—4)2 +c o3t —4u+1=0
30 x4 2 A B oo Bu=D(k—-1)=0
a = .
(z—1)(z+3) z—1 =z+3 s if uz%or w=1
:A(x+3)1+B(:n—1) 3 a fis y=2+4c —oco<z<—2
(1‘_ )(x+3) SO f71 is z:y2+4y, —00 <y < —2
_(A+B)z+3A—-B ) 0
@—1)@+3) Loyt mr=
—4+/16+4
A+B=1 ... () R o SR/ prupe

2

3A—B=2 ... 2
@ But y< -2, so y=-2—+V4+=x

From (1), B=1—-A

Substituting into (2), 3A — (1 — A) = 2 b (gof)(=3)=yg (f(_32))
14=3 =9 ((=3)” +4(-3))
A3 =9(=3)
i = /3—2(=3)
B =7 = \/m =3
z+2 3 :
=4 4 4 4 Let P(x) =x" + ax® — 6. From the remainder theorem
(z—=1)(z+3) =zz—1 z+3
s L P(1)=—-3s0o 1+a—6=—3
2 n n . —
b/de—/( 4 44 )d:r, Sooa=2
=iz —1[+ ;Infz+3[ +c 50 P(=3)=(—=3)"+2x9—6

= (=3)" + 12

SOLUTIONS TO EXAMINATION PRACTICE SET 1 o (734 12= =15 {given)
S (—3)"=—-27 andso n=3

_ .3 2
1 a Si=—4 and Syg—=188 —4 — 184 P(z) = 2" +22° — 6

n in 26 in 0
But S, = —[2u; + (n — 1)d] 5 By the sine rule, gner =
. 2 B 5 3
52w +7d] = —4 3cm /20 . 3sin20 =5sinéd
S 2up+Td=—1 (6] A 0 c ;. 6sinfcosf = 5sind
16
and ?[2’&1 + 15d] =184 5cm sm9(6 cos @ — 5) =0
8[2u1 + 15d] =184 - as sin 75 0, cosh = %
2uy +15d =23 ... @ As 360 < 180°, 6 < 60°. So, 0 is acute.

@) — (1) gives 8d=23——1=24 - d=3
andin (1), 2u; +21=—1 .~ u =—11 Am o sing =Yg
5

Now u, =wu; + (n—1)d

up = =114 (n—1)3 Let BAC = a° then a+30=rm
u, = 3n — 14 coa=7m—30
b 9, z, y are geometric = Ty @) sin a = sin(7 — 30)
] ] 9 = = sin 7 cos 30 — cos 7 sin 30
z, y, 2 are arithmetic = y—zx=2—y ... 2 = (0) cos 30 — (—1)sin 30
z+2 — sin 3¢
From 2) 2y=2z+2 . y= = sin
s z = sin(20 + 0)
xT
So, in (1), 5 = :1:2 = sin 26 cos 0 + cos 26 sin 6
) v = 25in 6 cos® 0 + (cos® @ — sin” 0) sin O
2z =92 4+ 18
_ Vi1 25 25 11 Vi1
227 — 9z — 18 = 0 —2 () (2)+ (2- 1) (F)
(22 +3)(z — 6) = 0 = Vil
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X 3 X5 Xsina
<2;87\/11) cm?
= (%\/11) cm?

So, area AABC =

1

2

15
2

6 sin?x + cosx =
1—c032x+cosx—%:O
cos2x7cosx+i =0
dcos’z —4cosz+1=0
(2cosz —1)*> =0
Ccos T :%

xz:l:%

7 2% 4 2%t _15=0
Let m =2° m? = (2%)% = 2%
So, m*+2m—15=0
(m—3)(m+5)=0
m =3 or —5

2 =3or =5
27 =3 {2” > 0 for all =}
log 2* = log 3
zlog2 =log3
T = loi?) (or log, 3)
log 2
p(z) ar +b
8 a z(2z — 3) = (az+b)+ z(2z — 3)
_ (az +b)z(2z — 3) + (az + b)
B z(2z — 3)
p(z) = (ax + b)z(2z — 3) + (axz + b)

p(z)

p(z)

(z — 1) are factors of p(x

c p(0)=7 = b-1(-1)=7
Lob=7
p(2)=39 = (2a+7M4-1)(2-1)=39
(2a+7)3 =139
2a+7=13
2a =6
a=3

p(z) =Bz +7)(2z —1)(z — 1)
=62> + 522 — 18z + 7

AABC and ABD are equilateral
CBD = 120° = 2£°

Thus, total area = 2 X shaded area

=( )
= (az + b) [z(2x — 3) + 1]
p(z) = (az + b)(22° — 3z + 1)
= (az +b)(2z — 1)(z — 1)
b Since p (%) =0 and p(l) =0, both (2z —1) and
).

N
ol

1

13

But = >0, so

Area of segment = %(rzé? —7%sin )

. 2 2 .
required area = 7“0 — r”~ sin 0
@2 (2n _ ( 27 ) )
=6 (—3 sin (5

(i (4))

= 247 — 18V/3 cm?

10 By the cosine rule, 7> = z? 4+ 5% — 2 X 2 X 5 X cos 60°

49 = 2° + 25 — 10z (3)
22 — 5z —24=0
(z—8)(z+3)=0

r=8 or —3

=28

a Since this is a probability distribution,
then P(X=12)=1
+2k+tk+3+2k=1

I=

6

I+ (2+E+ k=1

s+ 2k=1

k=4

b P(0< X <4)=P(X=12,3)
=2+ tk+3

- (4 1) 5 +3

11 5 1
=(3)(5) + 3
59
78

. dy
y =sinxz has — =coszx
dx

dy W
dz = Cos (E) = @
2

normal has slope 7

When z = %,

is y—3=2A@@-%)

The normal meets the x-axis when y = 0

L= (e 5)

=[5 = Sl
=[%

+ % coordinates are (
f(z) = az® + ba® + cx +d
f'(z) = 3az® + 2bz + ¢

Now f(0) =1, f () =0
f=2)=-2.  f(=2)=0

Using f(0) =1 wehave d=1.

Using f'(0) =0 we have 3a(0) + 2b(0) + ¢ = 0.

So, ¢=0, d=1

f(=2)= -2 a(—8) +b(4) +0(—2)+1= -2
—8a+4b+1=-2
—8a + 4ba = —3
f(—=2)=0 3a(4) +26(—2)+0=0
12a —4b =10
b=3a .. (2)
Substituting (2) into (1), —8a + 12a = —3
4a = —3
a:—% and so b:—%
Thus a=-32, b=-2 ¢=0, d=1

+,0).

and so the equation of the normal

. (D
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14

5cm

0 is decreasing

here
d_@ _ —lrev —27¢ _ e
dt 10rs  107s 5
N
PAB = 7 {angle at centre theorem}
A:lmm@m

[10 cos( )] [IOsm (g)]

A = 50sin (5) cos (%)

. A =25sin6
dA df
— = 25cos 6 —
dt dt
Particular case:
0 _ 27
When 7 = 3> 0 = 3
dA 27 1
35225“$(?J(—3)=‘5(—5)—25

at this instant the area is increasing at 2.5 cm? per second.

x
15 / (sin 3z cos 2z + cos 3z sin 2z) dx
0

x
:/ sin(5z) d
0
= % [— cos(5z)] ¢
= —% (cos (‘%T) — cosO)
— 1 (=3 _
- 5( 2 1)
_ 3 1
=7 T3
5 2
16 V=mn z” dy
A
4 z
3 2
:7r/ cos” ydy
y =arccosx z z
S.Xx=C0Sy k3 z
,3[ :77/ 14 Leos2ydy
B s, , %
h X =
v :W[%y—&—isinQy];
6
_ s 1 . 21
=7 (& + sin (F)
™ 1 s
—%5 — 15 (§))
m(35)
2 3
_Eumts
17 Let x =sinu, — = cosu

u

1 i
3 5
/ \/1—m2dm:/ /1 —sin?u cosu du
0

cos® u du

A
0

Mathematics HL — Exam Preparation & Practice Guide (2" edition)

1
5 COS 2u) du

19

20

[ 78

:[%quimQu]
™ 1 - s
=& +sin(3)—0-0
_ = 143
BETRE)
_ . \3
=1ty
/(mu — 5 >0
. T _
[m] :
P! 15
i _70—_
13 4
pt+2p* =15
pt+2p2 —15=0
(P*+5)(p*—3)=0
p?>=—5 or 3

But p is real and positive, so p = V3.

a iy
2 (42)
— =)
AN Y y=lf()
1 3 X
\
Note that f(z) and |f(x)| coincide for f(z) > 0.
b Since f(0) =2 is the y-intercept of f(z),
1 1
—— = 0.5 is the y-intercept of ——.
7(0) f(@)
4
e H
2 N S V)8
Y — =)
0 ., 1
. o mmmmee— y = *
1 3 X S
v
a The two lines will be coplanar if they have a point in
common.
. I ‘1 y—k z—1
rom : =—= =
2 T 9 D) H
wehave z=pu—1, y=2pu+k 2z=—-2u+1
So, the lines have a point in common if:
AA+4=p—1
A+4=2u+k
20 —1=-2pu+1
SA\—p=-5
A—2u—k=-—4
22 +2u =2
This system has solution A\ = —1, p =2, k= —
The lines are coplanar if £k = —1 and the point of
intersection is (1, 3, —3).
3 1
b L has direction 1 and L, has direction 2
2 —2

) |



3 1
p=|(1]X 2 is perpendicular to both L; and Lo
2 —2
k
2

i
and p=1|3 1 = —6i 4+ 8j + 5k.
1 2

-2

¢ Since the point (1, 3, —3) is on the line L, an equation of

the plane normal to p is

(£)-(2)-(5)-(3)

—6x +8y+5z=3

klnx
21 f(z) = , k>0, z>0
x
k
— |z —klnz(1)
, x k—klnx
k(1 —Ilnz)
==

f'(x) =0 when Inz =1 andso z =e.

Sign diagram of f’(z): * 2 e

k
There is a local maximum at (e, —).
e

k <_—1> z? — k(1 —Inz)2z

xT

b [(x) = =

—kx — 2kx + 2kzInx
o

—3k +2klnx

3

z
k(=3 +2Inx)
3

T

which is 0 when 2Inz = 3 and so = e3.

+ —
|—|—>x
3

0 ¢

Sign diagram of f'(z):

There is a point of inflection at (e ,

/e2 klnx
c dx
1 x

2
€ 1
k/ (Inz)—dz =10
1

T

e
[\}
) w
woke| T
v

=10

Let u=Inz,
2

< d d 1
k/ u—u dxr = 10 SO o« —.
1 dx

2
k/ udu = 10
0

When z = €%, u=2
k30 = 10
k(2 —0) =10
2k =10
k=5
d We integrate by parts with w = (Inz)? o =z~>
o 2Inzx Y 1
x x

22

(79

[,
~ o (<2) - [ (3

—(Inz)? Inz
x x
We integrate by parts with «w =1Inz v =272
, 1 1
u = - v=—=
x x

T T
—(lnz)?> 2lnz 22!
= — +c
x T —1
—(lnz)> 2lnz 2
= —— ——+c
T x T
e _ Inx
Ay VT
Volume
? 1L X
:’/T/ v dx f h
1 R 3 o ez
¢ (lnz)?
=7 5 dx
; T
2
—(Inz)?> 2lnz 2]°
=T _—_— =
x T x|,
4 4 2
(g a-2)
10 3
=7|2— — | units
ﬂy C
>—a
A 2
B
1
) =B P(1,0)
D X
a In AODB:
OD OD
e cosff=—=—
OB 1 v
OD = cos 3
, BD BD
o sinff=—=—
OB 1
BD = sin 3
oD OD
b In AODC, cosa = —, so OC =
ocC cos o
cos B
ocC = {from a}
cos
¢ tana = — DC = OD tana = cos ftan
OD
Thus BC = DC — BD = cos S tan o — sin 8

d By the sine rule in AOBC,

sin(a — ) _ sin (% — a)

BC 1
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sin(aw — B) = BCsin (g — a)
= BCcos o
= (cos ftan o — sin 3) cosa {from ¢}

sin av .
= | cosp —sinf | cosa
cos

= cos Bsina — sin B cos

= sina cos 3 — cos asin 3
e sin15° = sin(45° — 307)

= sin 45° cos 30° — cos 45° sin 30°

-(#H)(5)-He

{from d}

V3—1 (%5 %)

2v2 (3.3)
_<ﬁ—1)@ A :
\/— X

V2
\/_

4

S

23 2sin(w—|—%) =sinz
2 [sina:cos% + cos x sin %] =sinx
2s1nx(‘é_> +2003z(1) =sinx

\/gsinx—i—cos:z::sinm

sinx(\/g— 1) = —cosz
sinz -1

V-1
we=(75) (53)

3—1
3—1

=11 +3)

CoS T

1
24 f(z) =" f(z) = "o <1lnx+x<—)>
x
= g¥lne (lnx +1)
Since e*'m® > 0 forall z, f'(z) is zero only when Inz = —1.

f'(z) =0 when = =e "

1
So, the x-coordinate of the stationary point is —.
e

25 y=sinz(l+cosz), 0<z< 2w

d—y = cosz(1 + cosz) + sinz(— sin z)
T

= cosx + cos’ z — sin”’ x

= cosx + cos’ z — (1 — cos® z)
=2cos’z +cosz — 1

= (2cosz — 1)(cosz + 1)

So, Y 0 when cosx = % or —1.
dx

On the interval 0 < 27r

this means = = 3, 7, or ?

_ =z _ V3 1) _ 3v3
When = = %, yfT(l_FE)i_.
When z=m, y=0.
When :c:%’r, y:7§(1+%):7ﬂ_

The stationary points are (%, ﬁ), (m, 0) and (5?", u)

Mathematics HL — Exam Preparation & Practice Guide (2" edition)

26 Surface area, A = 27r? + 27rh
T A = 2mr® + 2mr(2r)
2r s A=6rr?
i dA dr
Thus, — = 127r— ... @9
e 7] dt ) dt
Volume V = nr°h
V = 7r?(2r)
V =218
d
Thus, — =6 rz—r ...... 2)
dt
) dV
Particular case: r=>5— =57
dt
d
5r = 67?(5)2—T
dt
57 B dr
6m X 25  dt
dr 1 1
E = 30 cms
dA _
E = 1271'( )(%) =27 Cl’l’l2S E

So, the surface area is increasing at a rate of 2 cm? per second
at that instant.

SOLUTIONS TO EXAMINATION PRACTICE SET 2

1 a % < r <1 so the series converges.
Uy =ur =6 and S =49
g9
1—r
6
- =49(1—r)
r
6 = 49r — 49r°

4972 —49r +6 =0

(7r = 1)(7r —6) =0

r:lo

6
7 7

=

But %<r<1, so r=

~|o

b uyr=6 so U1( )—6 and hence wu; = 7.

So, U, =u "t =7 (S)n_l.
2 a With no restrictions, there are 8! = 40320 different
orderings.

b The mathematics books can be in one block in 3! ways.
This block plus the other 5 blocks can be ordered in 6! ways.
total number is  3!6! = 4320 ways.

ElINEEREEE

—

*
3 Ma books other 6 books other 2 Ma books
there are 3 X 2 X 6! = 4320 ways.

Y1 1 1 —1 T
)G ()
Ys 3 —2 1 I3
2 3 -1 2
i 1><>
1 —6 7 Z3
" 1 1 -1 2 3 -1 2
so <y2>_<2 - 5><4 % 1><)
Y3 3 —2 1 1 —6 7 Z3

n




{ Yy = 521 +722 - 723

Yo = Dzy — 2225 + 3223
= —1211 + 7Z2 + 223

] a

glcm

b

So, if we let

So, the constant term is (2) X

7 -7 zZ1
—22 32 2
7 2 23

Perimeter
=2r+1

=2Xx7+7(53% %)

~ 20.5 cm

2)

fBz —2)=a+2 (given)

= f(3y — 2) letting y = 3z — 2

6 (fog)(x) = flg(x)) =
and f(9z — 8) = f(3(3z —2) —
=y+2
=3z

4+
7 Py=4+2 = y:—Qx providing = # 0
z

4+
The graph of y =

8 arccos(sin 3z + cos 2z)
—1<
The graph of y =
technology:

i

sin3z + cos2z

is defined where
sin3x + cos 2z < 1.

— 3x + 1 is shown.

44 x

is obtained from

116 1.98

D 0.709 \ y2.43
_1 4 i

"N N\

=Y

AV

z=0, 0.709 < x <

T<x <2

1.16,

late

/N

4 clear<< .
5 on time

late

5

3
5
A

(S [V (RGN [V N

/\

on time

1.98 <

< 2.43,

P(Raining | Late)

5|© SIIS

P(Raining N Late)

P(Late)
X
+

[ A
(S S [3Y
S

10 X ~ B(7,p)

11

-1
-1 k 1 1
(20 [

13

If P(X =4)=025 then (])p*(1—p)®=025

Using technology p ~ 0.464 or 0.674

Consider sin(arcsina + arcsin b)

Let arcsina =6, arcsinb= ¢

sing =b

oy

sin(arcsin a + arcsin b) = sin(0 + ¢)

sinf = a and

= sin 0 cos ¢ + cos 0 sin ¢
=a(\/1—bz)+\/1—a2b
= aV1 =02 +b/1—a?

—k
—1
b —x+ky =2k

kx+y=1—k> can be written in matrix form as:

(+ 1) ()= (%)

T\ 1 1 —k 2k
y)‘—u+%>(%-4><1—ﬁ>
B 1 ( 2%k — k+ k° )
Tt \ 22— 14k

B 1 k+ k*
‘—u+k%<—1—ﬁ>
B 1 k(1 + k%)
) <—(1+k2)>

Since the vectors are perpendicular
(ANi+j—Ak)®(3i—4j+k) =0
BA—4—X=0 or A=2
The vector 2i + j — 2k has length V22112422 =3
A vector of unit length parallel to
2i+j—2k is 2i+3j— 2k

14 We assume the number of students in the school is large enough

15

16

to use the Binomial distribution.
If X is the number of students who travel by bike, then
7 4,543
X ~B(7,2) and P(X =4)=(])(®)*2)
~ 0.0850

Let X be the number of fish suitable for sale in 20 chosen from
the box. As these are selected from a box of 1000 (a large
number), we assume that X ~ B(20, 0.963).
a P(X =20)= () (0.963)%

~ 0.470

b If exactly one is not suitable for sale, 19 are.

P(X =19) = (27) (0.963)"°(0.037)
~ 0.362
For (ax+3)°, T,y = (f) (ax)> 73" = () a® 372"
the coefficient of z* is  (7) a*3".
For (ax+3)", Ty = (Z) (az)""3" = (Z) a3
the coefficient of 2° is () a®32,
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Thus (%) a*3' = (])a®3? andso 15a* =21 x 9a°
15 5

0, a= =2,
s a0 a=ge T w
17 a (go f)(4) b g is y=3zx
=g(f(4) g is x =3y
1
—9 <4_+5> y=2
—a(1 3
_9(9) 1 z
=3(%) g (2) =3
- L9 3
=3
¢ Domain of g7t is x € R.
18 a A is non-singular if detA # 0, and
1—-k =2 —1
detA = 1 -1 =2
1 k-1
-1 =2 1 -2 1 -1

=(1—k)(1+2k)+2(1) —1(k+1)
=1+2k—k—2"+2—k—1
=2— 2k’
=201+ k)(1 —k)

So, A is non-singular for k # £1.

1 -2 -1

b If k=0, A=(1 -1 =2
1 0 —1

1 3

7 13

Al = —% 0 % {using technology}
1 1
2 1 o3

rT—2y—z2=2 T 2
r—y— 2z = —1 we write A(y) = (—1).
rT—2z=2 Z 2
2
—1
()

—
=
o
w2
VR
[SERNSIER
v
Il
>
L
VR
[N} | \V]
=
v
Il
N = | N =
=
I o |
= =
NI= =N

19 a Let X be the measured speed of a car travelling at 60 kmh ™.
The error in reading the speed is £ = X — 60.
So, X =60+ E.

b Since E ~N(0,0%) X ~ N(60, 0?)
P(X > 65) = 0.01
P(X < 65) = 0.99
65 — 60

20 Since a+b+c=0
ax(a+b+c¢)=0
axb+axc=0 {since axa=0}
axb=—(axXec)

Also (a+b+c¢)Xc=0
aXc+bxe=0 {since ¢xc=0}
bXxc=—(axe) ... )
From (1) and (2) axXb=bXc¢

21 Let X be the diameter of a disc, then X ~ N(73, 1.1%)

Hence, P(X > 75) ~ 0.0345.

22 P(AUB)=P(A) + P(B) — P(AN B)
Since A and B are independent P(A N B) = P(A) X P(B)
Hence, letting P(B) =p, 0.75=0.35+p — 0.35p

So, 0.65p = 0.40
0 _ 8

P=% =13

23 Let X be the number of blonde children. Then X ~ B(5, %)

a E(X):np:5><%:§
5

Expected number of blonde children is 2

b P(X =3) < P(X > 3)
5) (13 (6)2 =1-
N ()3 ®) 1P <)
z 3 ~ 0.00184
Thus, the point of intersection is (5, 0, 3).
x4+ 3 =17 24 A tree diagram shows shop 1 shop 2
d The line has equations: — =y+4= = the situation. % .
1
+3 5+3 < T L
If e=5 —>=2""_4 SN <
2 2 0 SN
If y=0, y+4=14 6
If 2=3 217 — __4 —4 Probability she leaves it in shop 1 given it is missing is
-1 —1 o 1
P(shop 1 and missin =
So, (5, 0, 3) lies on the line. = (shop — & == 6 T = %
) P(missing) 3615
e Let 0 be the acute angle between the line and the normal to
the plane.
2 25 A 1
Now the direction vector of the line is 1 Y y= 42
—1
1
and the direction vector of the plane’s normal is -2 |.
1
o= 2721 1 g 08010
cos) = ————=— == and so 0 ~ 80.41°.
V616 - —
The required angle is 90° — 80.41° ~ 9.59°. ¥ X
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! 1
a Area:/ —dx
0 4—552

o (3)]

= arcsin (—) — arcsin(0)

1
1
b Volume =7 / dx
A4 _ 2
0

-z
~ 0.863 units® {using technology}
For the exact value

Let 1 A N B
e
4—22 242 2—=z
A2—-=z)+B@2+2)=1
If =2, 4B=1 .. B:i
f z=-2 44=1 - A=1
1 1 1
Volume:w/ A — dz
0 x+ 2 2—x
= ir[nfe+2) — |2 — 2]
=%(ln3—ln1—ln2+ln2)
T in
= units®
4
26 a Since —+ +—+_+ +y_1
— . 1
b E(X)

=1x2+2x243x L +ax L +5x2+6x1
:14(4+4+9+4+10+12):14

Var(X)
= E(X?) — (E(X))?
=1%(3) +2°(3) + 3%(F) + 4°(5p) +5°(3) +6°(3)
- (1)

_1rr (Q)Q __ 629
— 14 14) — 196

¢ If the die is tossed many times we expect the mean value of

629
196°

SOLUTIONS TO EXAMINATION PRACTICE SET 3

(2r+2") =

the tosses to be % with standard deviation of

Mw

(2+42) 4 (4+4)+ (6+8) =26

r=1

b Z 2r +27)
=1

=2+2"+4+2°+6+2°+8+2" + ... +2n + 2"
(24+44+6+8+ .. +2n)+(2+2°+2° + ... 27
202" — 1)

21

n

N—_——
arithmetic sum

=n(n+1)+2(2" - 1)

geometric sum

2 log, VT2 = loga(2332)%
3
= log,(273")
3
= S log, 2 +log, 3
= %b +c

3 /3 (cos2 x + tan? m) dr

z
= / (% + 5 cos(2z) + sec’ x — 1) dz

= (2 cos(2z) + sec” x %) dz
=
= [% sin(2z) + tanx — %m] g

_ 1 s
=Vi-35- %
4 a by
3 =X
x=3-)2 4
- —
' y=3fx2

b The inverse of y = f(z) is not a function since for one
value of = there may be more than one value of y.

For example, when = = 0, y has two values, y = —3 as
well as y = 3.
¢ The function f is y = —x?+3, = < 0, and so the function
f b T = 72/ + 3’ y X 0
2
Yy =3—z

y==+v3—=x

But y <0 andso y = —v/3 —x.

y
A I

5 f(z)=22>—2>—8x—5
f(—=1) =0 hence (x4 1) is a factor.
22 — 2 — 8z — 5 = (z + 1)(22% + az — 5)
Equating coefficients of 22, —1=2+a .. a=—3
So, 20 — 22 — 8z —5
= (z+1)(22° — 3z — 5)
=(x+1)(z+1)(2z —5)
= (z+ 1)*(2z — 5)
f() >0 if 2z —5> 0,2 # —1
{since (z+1)*> >0 forall z # —1}
L f@) >0 if 2> 3

6 sinf = 24ﬁ = @
Lo0=3
A; Area = %1’229 — %rz sin(20)
2/3cm :%sz (2377—811“12?‘”)
‘ =38 2?7’ — ‘f) cm?
= (IGT" — 4\/5) cm?
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