MARKING GUIDE FOR SEMINAR MATHEMATICS

QUESTIONS 2022
N

logx9+10gx23:2.Szlogxz?):%logx3:logx\/§

1 (a) 3
log, 9+log v2=2.5
logX%:2.52>9\/§:x2'5
loglo%ZZ.510g’l(oz>logi’35:2.510gio
2.5log},=2.5log},
=>x=3
(b) ~ logs=m,  logy'=n =75=9"
21=5" =25%3=3""
7X2=5" —25=32""1
) 252:32n—1
3:52,1,1 2n—1
=5=3°
2 m— 2
7X52n—1:5m27:5 2n-1
m(2n—1|-2
5 2n-1
:log;:m(Zn—l)—Zz 1 (2mn—m—2|
2n—1 2n—1
1( 3 3 1
3. 3 pa==|p*+q*+1=—(4/+1=3
(c) p+q =4 2 2

1 1

New roots, P6 and q6

1,1 p°+q° _p*+q*l2—2(pqP?

Sum of roots P’ q (:PQ)G \pql°
_[4P-2(3P
3)°
.—38
6_

729



1_1 _1_1
- =

1
Product of roots P6 q (PCI)

x2+38 i L —05709x2438+1=0

Equation 729 729

(@) =7, a+n=1]d=70=7+[n-1)d=70=(n+1)d=63.
sn:g(20+(n—l)d) 385:>2(14+63) 385

77n=770
n=10
(In—1/d=63=9d=63, d=7

(b) Let the firstterm be a and the common ration r=0.9

a+0.9a+/0.9%a+(0.9Pa=20
al1+0.9+0.92+0.9%)=20
2.439a=20=a=5.82

__a _ 5.82

= =58.2m
He will walk 1-r 1-0.9

1 _ 1 1
@ ) =9 x2-3lle3] [x—vallxri3)x+3)
:>1 :A +B +cx+D

=9 x—=V3 x+/3 x*+3

Alx+3][x*+3)+Blx—3 x*+3)+[cx+D|[x—3][x++/3]=1

1
— 12V3A=12A=——
Put X:\/3 , 12\/§
33,1433 3poqLp=_l
put x=0 12@ 1203 6
1+\/§ (1 \/—) 20+—_1:>c 0
Put x=1 ) 4 4 3




1 1 1 1
= = — — 4+ —
X*=9 12+3[x—3

23(x+3]  6x%+3]
V3 3 1

36/x—+3] 36[x+/3] 6(x%+3]

x3—x2—3x+5_Jx3—xz—x+1y—2x+4
(ii) (x—1)(x*~1] X P—x+1
4-2x
(x—lﬂf—l)
4-2x _ A B C
-= + + .
Consider (x+1)(x=1]* x+1 (x=1] " [x—1]

=1+

4-2x=Alx—1]+B[x—1/+C|x+1]
Put x=1 2C=2=C=1

_ 4A:6=>A:?/
x=-1 2

x=0 _Bzié:B:_;é

. X=X =3 x+5 3 3 1
=1+ - +

Clx=1llx=1) 20kl 20x=1) (x—1P

(b) ncr:an—rbr
12 (2}’)n_r (—)r—y
y y12—r.y—2r:y0
=212—-3r=0 =>r=4
2-if(3i-1]
(a) i+3
,_[2-iP(=1430) _[5-4i]-143]
Vet 3+ 3+i



7+19i _[3—i] 21—7i+57i+19 _40+50i _ )
= =4+5]

3+i [3—i] 10 10
z=4+51,r=|z|=v16+25=+41

L =57.3°

. . 1|5
0=Arg|z|=tan A
z=r|cos@+isin8)=+41(cos51.3%+isin51.3)

2—6i _ x+[y—6Ji _ (x+(y—6)i] [[2x—1)-2yi]
2z—1 2x—1+2yi [[2x—1+2yi|[[2x—1]-2yi]

(b)
:x(2x—1]—xyi+(2x—l](y—G)i+2y(y—6)
2x—1]+y?

If it's purely imaginary, then the real part = 0
=x[2x—1/+2y[y—6/=0
2x'=2x+2y* =12 y=0=x*+y*~x—6 y=0

2, .2
Comparing with X +Y +2gx+2fy+c=0
-1
g=— _ 1 )
2, =3, ¢=0 | centre (/2 3) and radius =
1_1:J£
4 3 2
z—3 |_n 2 _TT
A = A -3/-A —2i|=
I AL Lt/
Arg[(x—3]+iy]—Arg(x+(y—2)i):n4
tan [ Y tan ! y=2 27
x—3 X 3
tan”'| —£— :AtanA:}/
Let x—3 x—3
tan | L= :B=>tanB:y_2
X X




tanA—tanB

>A-B=2, tan[A-B|=1> 220 _
4 1—tan Atan B

tan A—tan B=1—tan Atan B

y o _y=2_, yly=2_ yx—[y=2|ix-3]
x—3 X x(x—3| x|x—3]
x|x=3]+yly-2|
= x|x=3|

yx—yx+3y+2x—6:x2—3x+y2—2y
:>x2+y2—5x—5y+6:0

55
This is a circle with centre 22 and radius,
4 2
ANALYSIS
2 2 d—y:2 d :d—y
(a) IOSXV1+X dx let U = 14, dx X, Y= |
1 1 3
2du_5 5. 55
f5><u dx_2u du 3u
3
2 3 5 2,252 5
= [ 5xl1edx=2 1+ 13=2 (5P 2
5, —
==|5y5-1
2551
dy 2
x—=1-
(b) dx Y ) y2/=0
Separating variables
12dy:ldx 12: 1‘ :A+B
-2 x 1-y? [1=yl[ley] 1=y L4y

All+y+Bl1-y|=1



2B:1:>B:l
2

A iEiacd kv

:>§—In(1—y)+;—ln(1+y):1nx+c,when x=2,y=0=>c=-In

y:f%dx

By
2 1-y
1+y

:>In1 y

1
Tty lh_x _x
-y 2 y-1 4

X +4
_4—x2
¢*" cos 2x u=e>*cos2x
(c) Let = In|1-x| ' V:In(l—x)
11
u'=5¢"sin2 x ’ T

dx _ [eSXIn{l—x){5cos2x—251n2x}+e5xcos 2x
dx [In[1—x|]

d_y_esx{l—X)In[l—XHSCOS 2x—2sin2x +e°*cos2 x

dx In[1-x]
. d_y:Anenx d_);:AnZenx
(a) y=Ae" = dx oodx
dzy dy nx nx nx —
—2 42 43y= An’e™—4 Ane™ +3 Ae™ =0
dx?  dx

Ae™|n*~4n+3|=0

6



(b)

n*—4n+3=0 = (”‘3)(”‘1]:0 ,

n=3 or1l

M— y:1—c0593—z:cos(9, %:sine

do_d o1
a0 tangcos@ =sec’ 0

dy
dx

dx> db

213

3_ dy

1+
dx

— :sec69:>(1+tan29)

4(4x|+4(x|+4]y)=60
A 20x+4y=60
4 y=60-20x
y=15-5x=5(3-x]

ax

V=LXWxh=4xlx/[15

dv _ a2
dx—12OX 60x°=0, GOX(Z—X):O, x=0

S.x=2cm

Max V=60(2-20(2]=640-160=80cm’

fl—X_A dx=
0(X+1/[3X+1
X-A _ P Q

(x+1)(3x+1)_x+1+3x+1
X—-A=P[3x+1+Q[x+1]



(b)

(b)

—1—A:2p:>p:ﬂ

Put x=-1 = 2

1+3A
2

-1 1 2
- s-———A== =-—
X=gmTyTASR=0

J"l 1+A _J‘1+3A =

02(x+1)dx “ 2(3x+1]

?—A In(x+1)13—(61+—3A)1n(3x+1)13:0
1+A In2—(13—A)In4:O

2 6

LA | o 143410 g

2 3

(;—+A 134 ) mo=0=3+3A-(2+6 A)=0

1
1=3A=>A==
3

8

f2x21nxdx:gx31nx—fgx2dx: 3
3 3

(2,52, 2
3 9 9

32 2 2_34 2
e |\ ———|——= =e |—<|——=<
3 9/ 9 9/ 9

gx31nx—gx
3 9

1

(x2—1)3—i}+2xy:x:>d—iy(x2—1):x
y(xz—l):fxdx
X X
y_x2—1 X1

Let P be the number of people affected

dp 9P _ Ly
ac P P fp J

8



10.

Inp=kt+c

In 2020 when t=0,P=200 =¢=1n2000

Inp=kt+In2000= In

= P=2000¢"
In 2021, when

= 4000=2000¢"™"

Hence P=2000¢™"

In 2030 when t=0

B |-k
2000

t=1, p=4000

k

=>2=¢ k=In2

p:2000 e 10In12

= p=2048000
o X2 3
y=In|e"|—= )4
(a) x+2
_3 | x[x=2
—4In +2

Z,?T(Inex+1n(x—2]—1n(x+2])

L?Tx+3l In(x—Z)—%In (x+2)

4
y_3.3 1 3

1

dx 4 4 x=2 4 x+2

3 3

3
==+
4

4(x=2] 4/x+2]

Given S=mr*+my h+x?



s—nr2
nr

:\/h2+r2

2\2
S—nr

nr

h’+r?

S—nr?
r

2

h2

hz_sz—anr2+n2r4—n2r4

n’r?
’12_52—27rsr2
n2r?

V:lnrzh

Volume,

Squaring both sides;

2- 1 240 o sP=2msr’
Vi==n"r"h hf=————
9 but nr?
9V2:r2(52—2nrzs)
9Vd—v:252r—8nsr3
dr
(Vmax)—ZO
for max dr
0=2s'r—8m’ . 2rsls—d4mr?
s . s
rr=—- =
r=0 4n 2\/71
s*=21s i)
S 4
Vmax==nq|—|——
4m s \/s
2\

10



11. (a)

Let p:1—u2 du , —2u

2ucm__ 7
f\m 2u f b
-1
=—2p2 +c
1
L—2(1—u%2+c
1
i—2(1—e*P+c

12x°+5x

-aX
(b) x*2x+1| ?“iiiiglgg§'0x2+5x

—Av245y

5x—6x°

6+
x2[2x+1]

dx

|

5x—6x> A B ¢

2x+1] x  x2 2x+1
5x—6x2=Ax|2 x+1]+B[2x+1+cx?

x=0,0=B

=y )

Coeff.of x  9=A+2B, A=5

12x345 16
f d =/ A 2 |™

2x+1
=6x+5Inx—8In2x+1]+c

c=—-6

11



y=In X =Inx—In[1+x]
12. (a) (i) Let +X
dy_1_ 1
dx x 1+x
Cx#1l)-x 1

~ x[14x] _x(:1+x)

1 1
(i) Let y:In (X+].)2+(X_].)2l

d 1 1 .1 5
—':: 1 1 E(X+1)2+E[X—1)2]
(x+1)2+(x—1]?
1 1
_ 1 1| [x=1P2+[x+1?
h 1 1172 1
(><+1)2+(x—1)2 (‘x—l)(‘x+1)2
_ 1 _ 1
- 1 1
2(x+1)(x—1)? 2(x2—1)2
—2 X
(b) y=e “"cos4x
Y e cosdx—4e Vsindx
dx
.'.d—y:—2y—4e_2xsin4x
dx
2
d—g}:idy—4 —2e *sindx+de **cos4x
dx dx
d'y,  dy
LY a0 y=
dx2+ dx+ 0y=0
[
13. 2 —x+] using splitting numerator method.
x=Al4x-1+B
a1
.. A=, B-A=0 _p_l
4 A=B=),

12



14.

Also

(b)

x 1
xP—Z4=

2x2—x+1=2
p)

let

x=2secl

dx=2secH tan 6d0

f 1 1 .2secHtan6do

2secOP [v2sechl’,

fl tan 6d6
(259(:0)2 '2tan9

fécos20d9
11
§f2—[1+C0526}d9

1
16

9+1—sin29
2

-1 X
—SEC1

+;—2cos fsinf

—|sec —+—.—.
16 | 2 2 x X

1 o 1X V(x2-4)

C +— +C
167 2 gy

1l x 12 x2—4]
+C

X
sech==
But 2

.E x*sin 2(x3)dx

_ .3
4 let u=x

du=3x"du

13



[ sruts du

1§f sin2du:§f ;—[1—COS 2u|du

L u—l—sin2u
6| 2
:1— x3——sin(x3)2_
6 L
AffrP 1. ()Pl 1(n) 1
| —=sin2{—| |—-= || —=
6113 2 2 614/ 2
.7i_1_(0)_7t3 _ :2671_3_1
48 12 1296 1296
€0s2x
e
Y="x
15. (a) X Cos2y
Iny=Ine“***~ Inx*~Incos y
1—:(zosx
Yy
Iny cos2x—xIhx—Incos y
1_dy_ : 1
—=—==-2sin2x—|x.—+Inx|——
y dx X cos™ y
L gnox—1- In+25m2y dy
y dx cos2y dx
dl 1——2tan2y =2sin2x—1-1Inx
dx \y

. dl_y(—Zsin2x—1—11nx)
dx 1-2ytan2y

_ yl2sin2 x+1+Inx|

- 2ytan2 y—1

14



y=0-cos  d

x=sin0 ’ do

dy _dy df | 1+sin0
L == =1 6. =

dx df dx +sin cosf cos6
d’y _d [dy

dx> do\do

.%;uzhsine

d—y:cosﬂ d—V:—siHG

dx do

’

1
"cosf

d’y [cosf(cosB|—(1+sin6|(—sin0)

dx?
(.)cos3 0+sinO+sin’H _1+sinf

cos> 0 cos>0

cos’6

.'.V:lanhzl—n
3

~9
. dh_dv dh
dt dhdv

12
18 _12 r—ghzz/gh

3
4mh’

>/ 18 b

2..9:18
Anh®  4nh?

= z—zicm/s

15



16. (a) y=cos|Inx| Let

dy _dy du
dx dh dv
:—sinu.l b b

X dx_xdx

Y_ L | Inx|.=—x""sin(Inx|
dx x

2

d_Z:—X1M+XZSiH(InXJ

dx X

dzy_ -2

—=-=—x—2cos|Inx|+x *sin(Inx|

dx
cos (Inx| sin|Inx|

= +

x? X

dx?

dy
dx

X yt

2
2d_y+ d_y+ =0
X dx2 X dx Y

2x

(b) Y , yle+1]=e~1
yeZX_eZ)(:_l_y
e ly-1=—I14y,
o=ty
1=y
Take loge both sides

Ine2X:In(1+—y)
1=y

16

y=cosu.

u=Inx

du

sinu



Inx
Let y=e" , take loge both sides

Inx

Iny=1Ine
Iny=InxIne Ce™=x

Iny=Inx Sy=X

(”) eZInx:eInx—Z
Take In both sides
Iny:Inx_ZIne
Iny:Inx_2
=L

e—ZInx:

><N|r—\ S

sin3A — SinA

17. Show that 142c0s2 A
3sinA—4sin3A
1+2cos2A

. 13—4sin2 A cos2A=1-2sin A
1+2c0s2A put ~2sin? A=cos2 A-1
1+2c052A)

=sin A
1+2cos2 A

17



sin45
1+2co0s30 ) 3A=45 A=15

sin45 _ 2
1+2cos30 1+2.§

31—
2 "[1+4/3)|1-4/3|
:\/_E 1_@:(\/2)_(1—\/5):\/5—_1
2 1-3 2 24/2
8cos39c0529c059—1:5}n79
(b) sin 6
18. (a) sin(2sin”" x+cos ' x|
1
A/ A/ 1
Let A=2sin"'x SIHA—X ’ COSA—(J—XZ)Z
B=cos 'x cosB=x sinB=+1—x’

sin|A+B|=sin Acos B+cos Asin B

=2 sinécosA/cos B+|1-2 szA/
2 2 2

=2 x(l—x2)2f+(1—2x2)(1—x2)

=2 x2(1—1x2)5+(1—2x2)(1—xz)

sinB

NI~ N

N |

=[1-x2?[2x?+1- 2%

1

:(1—x2]2

sin(A+B|=(1-x" a5 required.

(b) 10sin+cosx+12c0s2x  in form  Sin(2x+a|

5.2sin xcos x+12cos?2 x

18



let  D5sin2x+12cosx=Rsin[2x+a]

5sin2x+12cosx=Rsin2xcosa+R cos2xsina

: 12
S~Rcosa=5  (j) Rsina=12  (jj) --tana:A
Squaring and add (i) to (ii)

R¥ cos?a+sin’ar|=5%+122=169

R=13 | i
C.5sin2x+12c0s2x=13sin[2x+0t | \where (/5)

Squaring and add (i) to (ii)
R, C052a+sini):52+122:169

R=13

A _1[12
S.5sin2x+12cos2x=13sin[2x+al, \wnere ™" (A)

..10sin x cos x+12 cos2 x+7=13sin(2 x+a|+7
S 13sin (2 x+a)+7=0

sin(2x+a):_7 =-0.585
13

2x+a=sin—1(%3).=—35.58, 237 .42
2x+67.38=-35.58 = 237.42
2x=-102.96 ) 170.04

x—57.48 _ 85.02

sin860cosf—sin66cos36 _
(c) cos26cosf—sin30sin40

Splitting using factor formula

A+B=166 A+Q=120(i)
+A-B=20 P-Q=64(ii)
2A=180  A_qp (i)-(ii) D=90
Subst. 2B=146"  B=76 (i)—(ii)Q:39

19



Then

A+B:49(i)
A-B=20ii) P+0=66-i)
P-Q=84(i)
(i) + (i) ~ A=30 (i)+(ii)P=79
@iy clii)  B=0 (i)-(ii)Q=-8

%(sin90+sin 79)—%(sin99+sin36)

%(c0539+cos(9)+%('cos79—cos(—0]t)

lsin7(9—lsin39
2 2

lcosBG—%cosw

2
_ 2;0559@26 —tan20—
—2sin56sin(-26)

19. (a) a=sinf+sinf
0+p 9—3)

2
= )
2

a=2sin Cos

2

COos

a’*=4sin g-l-—B

b=cos0+cos 3

0+p
2

b=2cos cos

G—B)
2

0+p
2

b*=4cos? cos?

Q:ﬁ)
2

0+p

1 M+4c052(9+ﬁ) 2[0—B)

Cos

cos’
2 2 2

.2
4sin

2 5211
7=

2

20



=cos’ il sin® 0+p +C0S° +_[’))]
2 2

{ cos? u)1
2

(b) Let  8cosx+6sinx=Rcos|x—a|

8cosx+6sin x=R cosxcosa+Rsin Xsina
. Rcosa=8—(i)
Rsina=6—ii

Eliminating «  R'=8"+6"=100,R=10

) R, tana:g, a=tan"' %):36.87O
.. 8cos x+6sin x=10 cos(x—36.870)
y:1
10cos|x—36.87 "+15 cos|x—36.8/=-1
S S §
Yms= 70415 5 x=36.87+180=216.87
Ymn=10+415 25 cos/x—36.87)=1
x=36.87
1,216.87),
“ main value
i,36.87)
Min value
(a) Line 2x—y+3=0 cl=4,5]
Radius = distance from [-4,5 toline 2x-y+3=0
21-4/51+3,_-10, . =
R0 g
24l-17 5

For x2+y2—2ax—20x—2by+C:0

21



c=a’*+b*-r?
(=4 P+(5P (215
-16+25-20=21

‘eqn  of circle x2+y2+8x—10y+21:0

(b) x2+y2—6x—12y+40:0 & x2+y2+4y—16:0
C,36] R,=3’+6"-40=5 C,[0,2|R,=6%+2"—(~16/=20
For CiCy =3-0/"+(6-2f
=9+16=25

For Orthogonal circle:
R *+R,=C,C;’

5+20=25
So they are orthogonal

d from
6 P (x,y)

/’/TA(Z,()) 0 d:|av1+by1+c|
o N IGZ+62

o

[IRN
o | wal

N

3x+4y-5=0

mZZWZ
x=2P+y =6/ =x’+y*—4 x—12y +4+36
PM=Rlv,y|from3x+4y—5=0

‘3x+4y 5 3x+4y 5

v

22



PA*=PM*

2
Vi y = 4x—12 y+40= gx-l-4—y5)

25(x%+y —4x—12y—40|=[3xP+2[3x)(4 y=5)+[y—5]
25/ X2+ Y —4x—12y+40/=9x%+24 xy—30 x+16 y*— 40 y+25
16 x*+9 y*~70x =260 y —24 xy+975=0

21. N
22.
RN and PM are altitudes
N
0
A
Q(-2,1)
R (3, -4/ M
Grade —6—2 —4 2 5ogradient RN=-2
y+4 _
RN=>+——=-2
Eqgn. of “x-3 o y+2x+4-6=0  y+2x-2=0=(i
Grad of -2-3 -5  grad PM=1
py Yo )
eqn  of x+6 So=y=x+5-(ii)

Solving simultaneously (1) & (2)

23



y+2-2=0

Y=X+5
X+5+2x—-2=0
3x=-3,x=-1
y=1+45=4

Ortho centre [_1,4J

(b) 2 2
X +y —4x-3y-36=0
23]
Centre 2
Radius, -
2
r2=24(2 —(—36]
.13
L r=—
2
Diagonal =2r=13units
Therefore Area of square = LXL
p=l9-1
But 2L°=13° 2 2
13 13 169 _
A=—=.—=~—-=84.5squnits
2727 2 qun
_2 2
(c) 2x-3y-4=0 y—/éx—4. m—/é
0=tain—1 M+, gtan 0= my+m,
Using —mym, 1=m,m,

24



y—"2 4 L7 y+2)=4(x-3]

M3 )7 0 Ty—4x+26=0

QL

dy_2-x

X
23, @ APyl de y-3
Sy =2)dy=[2—x|dx

l)/2—3y:2x—1x2+B
Integrating 2 2

%(y2+x2)—2x—3y+B:O

Hence X2+y2—4X—6y+C:O

But centre C=2°+3'-4’=-3
LxHy = 4x—6y—3=0

(b) x—y—1=0,x=0,y=-1(0,—1]

For 4X_3y+4:0

y=0 x=4

25



4P-3|p—1/+4 |:4p—3p+3+4 _p+7 (i)
V42437 5 5
R,=p-

ButR,—R,

R1=|

P
Then O
p+7=5p—>5

12=4p p=3

Centre 32 and R=p-1=2
For X2+y2—2ax—2by+c:0
c=a*+b*—r?

032422 -2°=9

2, .2
" Equation of circle: X +y —6x-4y+9=0

3 1 2
24. (a) a= _2) =|-3|c=| 1
5 —4
3 2
a.c=(-21.| 1 |=6—2—4=0
1) \—4

. . o1 .
is perpendicularto ¢ andalso a+Ac or aok§=>A triangle.

Hence area
d=¢  V3%4[=2P+[1)2=114
c| :\/?+12+(4)2:\/ﬁ

%xmxm:%.@.mw

Area =
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7/ /6
= 6
/2 sg. units

()  2x#3y-z=4li] g x—y+22=5-(2)

Eliminate z

i
‘2X+3y—z:4_(l')l. Eliminate y
[x=y+22=5-(ii (i)43(2)
2x+3y-z1=4
3x-3y+6z=15
(i)+ii) S.5x+52=19
5X+5y:13 X:ég—SZ
5x=13-5y
(=1375)
5
13
y=% 19
= : x:%
-1 and -1
13 19
x:y_ AZZ—A

Cartesian eqn.
0
17 1
= 5/+A|—1
17 _1
Or 5

The vector equation of the line
0

13

r=é A +A
19
/s

1
—1
—1

(c)




RB=1p PHZEBAZE(
5 5 5

(L2443
5

OQ=k OA={(+uRP but RP=RB+BP

ka:£b+y lb+za—gb)

5 5 5 5

Comparing both sides

4 1
~ =0
5 5F
p=4
o1 _2X4 8
U= 2U=——==

5 5 5
. 8
..00=—

Q o

X=5_y—7 _z+3 _
(@) 4 4 5
z=—34+5

x—8_y—4_z+5_A
7 7.3 ie.

At point intersection

5+4 =847
7+4pu=4+A

a—bl=2a+3b
5975

e X=o0+du

x=8+7A

SoAp=73=3—(i)

y=4+A

y=7+4u

z7=—5+3A

4p—A=-3=(ii)
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—-34+5pu=—5+31A ; S 5p—-3A=-8—(iii

S (i)-(ii)-61=46
A=—1
Sox=8-7=1 y=4-1=3 z=—5-3=-8
(1)3’_8)

X=2_y—2_2z-3

(b) 1 2 2 2x+y+47=9
Line . (24 2A)i+[2+2 ) j+(3+2
(X,”y,z] 2++y+47=9
PN; x=2+)  y=242%F  z=3+22

At X=3, 24A=3 A=l
SO P[3;4a5]

NP=( npormal to plane 2xty+4z=9

OP—-ON = x=1,y=3,z=1

2
1
4

L3
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