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GENERAL INSTRUCTIONS TO MARKERS

It is very important that all markers should adhere as closely as possible to the marking scheme. In many cases,
however, candidates would use alternative methods not specified in the marking scheme. Markers should be
patient in marking these alternative solutions. In general, a correct alternative solution merits all_the marks
allocated to that part, unless a particular method is specified in the question.

In the marking scheme, marks are classified as follows :

‘M’ marks —  awarded for knowing a correct method of solution and attempting to apply it;

A’ marks ~ awarded for the accuracy of the answer;

Marks without ‘M’ or ‘A’ — awarded for correctly completing a proof or arriving at an answer given in the
question.

In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.

The symbol should be use d to denote marks deducted for poor presentation (p.p.). Note the following
points:

(a) At most deduct 1 mark for p.p. in each question, up to a maximum of 3 marks for the whole paper.

(b) For similar p.p., deduct only 1 mark for the first time that it occurs, i.e. do not penalise candidates twice
in the whole paper for the same p.p.

(c) In any case, do not deduct any marks for p.p. in those steps where candidates could not score any marks.

d) Some cases in which marks should be deducted for p.p. are specified in the marking scheme. However,
the lists are by no means exhaustive. Markers should exercise their professional judgement to give p.p.s
in other situations.

The symbol @ should be used to denote marks deducted for wrong/no units in the final answers (if applicable).

Note the following points:

(a) At most deduct 1 mark for wrong/no units for the whole paper.
(b) Do not deduct any marks for wrong/no units in case candidate’s answer was already wrong.
Marks entered in the Page Total Box should be the net total score on that page.

]
In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles ! : :

whereas alternative answers are enclosed by solid rectangles l::l .

(a) Unless otherwise specified in the question, numerical answers not given in exact values should not be
accepted.
b) In case a certain degree of accuracy had been specified in the question, answers not accurate up to that

degree should not be accepted. For answers with an excess degree of accuracy, deduct 1 mark for the
first time if happened. In any case, do not deduct any marks for excess degree of accuracy in those steps
where candidates could not score any marks.

Unless otherwise specified in the question, use of notations different from those in the marking scheme should not
be penalised.

Unless the form of answer is specified in the question, alternative simplified forms of answers different from those
in the marking scheme should be accepted if they were correct.
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Solution Marks Remarks
1 1 >1
x
1
—=i>0 M
x
=X S0 1A
X .
P i t<o
o l
Vo x(x-1)<0
O<x<l1 1A
l - ution (1
1 >1
x
Multiply both side by »?,
x>x? M
x2-x<0 1A
x(x-1)<0
0<x<l 1A
Consider the following cases : (i) x > 0, (i) x < 0. IM Accept including equality sign

Casel: x>0
The inequality becomes
1>x
Since x>0, .0<x<l.
Case2 : x<0 — 1A Both are correct
The inequality becomes
x>1
.. there is no solution.
Combining the 2 cases, 0 <x<1. 1A
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Solution Marks Remarks
d
2 a —sin?
(a) P sin” x
:'= — (sin 2 x)—(sin x) : . .
¢ dsinx . IM For chain rule (can be omitted)
L :
=2sinxcosx [ OR = sin 2x l 1A
1v ion
isin2 x
dx
= %[—;—(l —c0s2x)]
_La,
= sin x(2) M For chain rule
=sin 2x 1A
d .,
(b) —[sin“(3x+1)]
dx
F‘_"""'""""’"'""'"“""““""“"""_"
: d :
S ——— T P sin(3x+1) ;
: dsin(3x +1) d@Gx+1) H
: '
E :’jd—(3x +1) | M For chain rule (can be omitted)
1 . X :
E OR =2sin(3x+l)cos(3x+l)di(3x+l) (using (a)) |i
| x X
=2sin(Bx+1)cos(3x+1)-3
=6sin(3x+1)cos(3x+1) | OR = 3sin[2(3x +1)] 1A
] - i
~d—[sin2(3x+l)]
dx
d 1
=—[=(1- 6x+2
. [2( cos(6x +2))]
1.
= 55111(6" +2).6 M For chain rule
= 3sin(6x +2) 1A
4

2000-CE-A MATH 1-4

CIPR#ETELA  FOR TEACHERS' USE ONLY



QR ETERE FOR TEACHERS’ USE ONLY

Solution Marks

Remarks
1 1
3 _—
@ x+Ax J;
_\/;—Jx+Ax
,/x+Ax(s/;)
B J;—,/x+Ax (s/;+,/x+Ax) M
- w/;(,’x+Ax) \/;+"x+Ax
_ x—{x+Ax)
w/;(‘/x+Ax)(\/;+‘/x+Ax)
-Ax
= 1
Vx(Jx+Ax) (x +fx+Ax)
o Ly im0 1A Withhold this mark if i
) e (\/—;)_Ax—-)OAx m J;) ithhold this mark i Ax_)owasommed
_ lim L[ i J{using (a))
Ax >0 Ax [x(Jx+Ax) (Vx +x+Ax)
_ lim -1 A
Ax =0 Jx(Jx+Ax) (Vx +x+Ax)
-1
C@W2vn)
_-Jx | OR =“_‘,-l,‘%, -1 1A
T2 3 2 2xVx
2x
—
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Solution Marks Remarks
(a) (x+2)(y+3)=5
LA d d
A2 AN+ (4D == 05) M (can be omitted)
(y+3)+(x+2)d—y=0 1A
dx
xy+3x+2y+1=0
dy dy
yrxo43+2--=0 IM+1A | |IM for product rule
dy
+3)+(x+2)—=0
dx
N - ution (2
5
)= -3
’ x+2
b___ 5 4
dx (x+2)? IM+1A 1M quotient rule
Substitute x =1, y=2 :
(2+3)+(_1+2)$v_=0
dx
d_y-_-_s 1A
dx
(b) Equation of tangent is
y-2_ s M
x+1
S5x+y+3=0. 1A Accept equivalent forms
Al - I
Using the formula %(xy, + xly)+%(x+x1)+(y+y|)+l =Y,
the equation of the tangent is
-;—(2x—y)+%(x—l)+(y+2)+1=0 M
Sx+y+3=0 1A
e I
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Solution Marks Remarks

5. (@ |1-x|=2

l-x=2 or l-x=-2 IM
x=-1lor 3 1A
N ive solution (1]

Casel: x21

The equation becomes
—(1-x)=2
x=3
Case2: x<l1

The equation becomes

1-x=2 M For |1-x |=—(1-x) when x>1
andll—xlzl—xwhen x<l

x=-1

Sx=-lor 3 1A

l - lution (2)

|1—x‘=2

|1—XI2=4 IM

x2-2x-3=0

x=-1or3 1A

(b) Casel: x<I
[1-x|=1-x

The equation becomes
l-x=x-1

x=1 1A

Case2: x>1

|l—x|=x—l
The equation becomes
x-1=x-1
which is true for all x (>1). 1A
Combining the 2 cases, the solution is x>1. 1A
Al - Tution (1 :
[1-x|=x-1
| x-1]=x-1] IM For | 1-x | =x-1] (can be omitted)
L e mve o or e = e 1
The solution is
x-120 1A
x21 1A
Al - ufion (2)
|1-x|=x-1
|Squaring both sides, :
F(1-x)? = (x-1)? Y For squaring both sides (can be
i The equation is true for all x. : omitted)
tAs |1-x|20, the expression on the RHS should be |
] [}
! non-negative. '
I________________________’___________________l
x—-120 1A
x21
.. the solutionis x21. 1A

2000-CE-A MATH 1-7
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Solution Marks Remarks
Alternative solution (3)
l"""""'"““"""'-"""""‘.
E I-x=x-1or l-x=—(x-1) ' M
E x=1 or (true for all x)

i As the RHS must be non-negative,

x-1>0 1A
x21 A
5
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Solution Marks Remarks
6 1+J§i
. ﬁ +1i
:l‘/if(.‘/_g) IM
\/-3- +1i \/E -1
_J?:—i+3i+ﬁ
- 4
_ﬁ+i
T2
E V3o 1, 5
! 1 x ; M (can be omitted)
¢ tanf=-—r @G=— '
T BS
" 1+‘[?:i=cos£+zsm—- 1A Accept degrees
J§ +i 6
I - i
Consider 1+J§i
E "=\/12 +(ﬁ)2 = i M (can be omitted)
| tand =3 o-%
1+J§i=2(cos%+isin§)
Consider ~/5+i
b r= (B 412 =2 E
; 1 F 4 E
\ tanf=— O== '
S s ORI
Jf+ i=2(cos%+isin-’é—)
1+J§i_2(cos%+isin§)
V3+i 2(cos-’£+isin£)
6 6
Tz, .. T X
= cos(?—g) +i sm(? - Z) M
T ..
= °°5'6‘ +isin s 1A Accept degrees
2000-CE-A MATH 1-9 y
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Solution Marks Remarks
x2+(p-Dx+p=0
(@ a+p=2-p 1A
aff=p 1A
b)) a’+p%=11
(@+p) —2ap =11 1A
2-p)-2p=11 1M For substitution
pl-6p-7=0
p=-lor 7 1A
Put p=-1, the equation becomes
x2-3x-1=0
Discriminant = (-3)2 —4(-=1)>0 M ‘
.. the equation has real roots. For checking
Put p =7, the equation becomes
x2+5x+7=0
Discriminant =(5)> -4(7)<0 (rejected)
sop=-1. 1A No mark if checking was omitted
2
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Solution Marks Remarks
I}Cl 2000 (cos—-6—+ isin 6)2000
= c0s 2000(X) + i sin 2000(%) M OR arg (°Y3¢ + 31 )29 _ 2000(%)
S - IS 6 ... 3+i 6
é =c0s(334r ——) +isin(3347 ——) i M For =2nrta(lai|<2x)
E 4 E (can be omitted)
+ OR  =cos(3327 +—)+isin(3327 +—) |
Argument of (I—J?‘E;) 2000 _ _ %’5 1A Accept degrees
+i
Alternative solution
lj_{:: 2000 _ (cos%+ isin %)2000
=cos 2000(%) +isin 2000(%) M
1 43
T2 2 IM
3+ —1 /2
s
3 1A
6
2000-CE-A MATH 1-10 7
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Solution Marks Remarks
8. 8
D
o } c
A
@ OC=(1+k)7
55 = £~;2_OB. M For division formula
_(l+k)7+2j 1 1+k - E-
3 3 3
emive sol
OD = 0B+ BD
-0B+1BC
3
=51§+%(5E—6§) M
=j+3la+bi-J1
§(1+k)1 +§_/ 1
® @ [oD]-1
RALICIN +G) =1 IM
3
k*+2k-4=0
k=145 or =1-+/5 (rejected -+ & > 0)
k=451 1A
(ii) 51}-575=|5§||&5|cos4300
j. [”3" T+2 J]—|013||0mc054300 M
—i-—l(l)coséBOD ¢ oD is a unit vector) 1M For j-i=0 andj.j =
ZBOD = 48° (correct to the nearest degree) 1A
2000-CE-A MATH 1-12 | ,
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Solution Marks Remarks
Al : o P 8
— - - D
Put k=+5-1, OD=Y>F+27.
3 3
tan ZBOD = ﬁf—i 2M
2/3 C
5 ©
2
ZBOD = 48° (correct to the nearest degree) 1A Omit vector sign in most cases (pp-1)
Omit dot product sign more than once
(pp-1)
1
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SREEEA

Solution Marks Remarks
(a) d
E
C B D :
o
() op=2+° 1A
2
—  0A4+20C — 2&1&5&‘
iy 0B =24+20C |oR P
1+2 2+1
b= a+§OC a+b - 2a+0C IM For a correct method to express
- 1 3 - 2 3 55 in terms of[z,l;
C=——a+=b 1
2 2
Al - o
OC = OB+ BC
= OB+ DB
= OB+0B-0D
~ - G+b
=b+b- > IM Same as above
=—16+}-5 1
2 2
(iii) EF =OF -OE
=20D-kOB
=2(“’2“b)—k5 M
=a+(1-k)b 1A
.
®) () @-b=|a|lb|cos£40B
=3 Zi)EB;-GE):’-: IM (can be omitted)
= 1A
b-b=|b|*=4 1A
2000-CE-A MATH 1-14
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Solution Marks Remarks
(i) (1) OE.EF =0 OR OB-EF =0
kb-[a+(1-k)b]=0 M
ki-b+k(1-k)b-b=0 M For distributive law
3k+4k(1-k)=0 IM For substitution
Thk-4k? =0
{ k=0 (rejected)! or k :%
.k :%. 1A
7

2)Put k=—:

@) Pu 2
— - 7 —- - 3 - . —
EF = a+(l—z)b = a—zb IM For finding EF

CE = OE-OC
=I5 15435
4 27 2

-

“laclp
2 4

Since &tﬂfﬁ,

So C, E, F are not collinear. The student is incorrect.

} IM
} IM+1

For finding CE (OR CF)
CF = OF - OC
=35_lg
2 2

OC is not perpendicular to CE.

o C, E, F are not collinear. The student is incorrect. 1

IM

M

Same as above

OR OB-CE

3
2

il

Omit vector sign in most cases (pp—1)
Omit dot product sign more than once (pp-1)

2000-CE-A MATH 1-15
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Solution Marks Remarks
0. f=12X
x°+2
. 7 . .7 . 7
(a) (i) Put x=0,y= 3 .". the y~intercept is 3 A (pp-1) for intercept =(0, 5)
7 . .7 . 7
Put y=0,x= 1 .". the x-intercept is 7 1A (pp-1) for intercept = (Z ,0)
. . . . dy
(ii) f(x)is decreasing when f'(x)<0. or ix <0
x
2
f'(x)= A"+ 22) —~ (72— 4x)2x IM+iA 1M for quotient rule or product rule
(x°+2)
_Ax?-14x-8
(x2+2)?
2 —_— —
4x 14x2 8 <0 IM
x2+2)
2x+1D)(x-4)<0
1 1
__2_st4 1A Q[—E<x<4
(iii) f(x) is increasing when f'(x) >0,
ie. x24 or xs—-l—.
2
f'(x)=0 when x=4 or—%. OR
As f'(x) changes from positive to negative as -2<x< —-;— x= —% I —% <x<4
x increases through —%,so f(x) attains a 1M f'(x)>0 I 0 I f'(x)<0

. 1
maximum at x = —5 .

1
At x=—-—,y=4
D) y

.. the maximum value of f(x)is 4.
As f'(x)changes from negative to positive as

x increases through 4, so f(x) attains a
minimum at x=4.

1
At x=4,y=——
=73

.. the minimum value of f(x) is —%.

Not awarded if justification was omitted

Not awarded if justification was omitted

l - ot
2
~14x-
f,(x)=4_x_2l_x2§
(x°+2)
_ 22x+1) (x-4)
x2+2)?

f'(x)=0 at x=—% or 4

2000-CE-A MATH 1-16
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Solution Marks Remarks
£r(x) = (x? +2)* (8x—14)— (4x* —14x-8)2 (x* +2) Ix)
______ =*+2)* .
! [ IM For checking
32,
= T
f"(—%) .90 <0
.. f(x) attains a maximum at x = —% .
1
f(--)=4
( 2)
So the maximum value of f(x) is 4. 1 Not awarded if
fm—————— (i) checking was omitted,
i | E (i) f"(x)is wrong
"4) i=— !>
re C18 0
s '
.. f(x) attains a minimum at x = 4.
1
f(4)=-—
4 )
.. .1
So the minimum value of f(x) is - > 1 Not awarded if
(i) checking was omitted,
(ii) f"(x) is wrong
L
(b) y
A
(Awarded even if checking in (a) (iii) was
incomplete or omitted)
1A For shape
y = flx)
7 1A For intercepts and turning points
4
x
1A for end-points
1
4, ——
( > )
13
S, ——
( > )
or (5,-0.48)
3
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Solution Marks Remarks
(©  Put x=sind f(sing) = L9 _
sin“8 +2
The range of possible value of sind is -1<sin@ <1. IM

From the graph in (b), the greatest value of f(x) in the

range ~-1<x<1 is 4.

) 1 For explaining why ‘Greatest value = 4’
. the greatest value of p is 4 and the student is correct
is correct.

From the graph in (b), f{x) attains its least value at one
of the end-points. 1

e ity T 1 for explaining why least value = -_°

! 11 +
=14 f(-D) = —. | A 2

1

is wrong
1A for least value =1

.. the least value of p is 1 and the student is
incorrect.

From the graph, f(x) = -% when x = 4.

As 4 lies outside the range of possible values of p, 1
the least value of p is not —%.

Al - It
From the graph, f(x) is greatest when (x) = _%
. . 1
i.e. pis greatest at sing = —~

p1s gr sin 5 IM
. the greatest value of p = 4 and the student is correct] 1
From the graph, p = _% when sind = 4, which is

impossible.

.. the least value of p = —%. 1

2000-CE-A MATH 1-18
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Solution Marks Remarks
11.  (a) w=cosf +isin @
w? =cos 20 +isin 20 1A OR =cos? @~sin? @ +2sinGcos Qi
i T
w

=cos@ —isin@ 1A
w? +i—2

w
=€0526 +isin 20+ 5(cos@ - isin ) -2
=¢€0520 +5¢0s0 — 2 + i(sin 20 — 5sin )

2

Since w +i—2 is purely imaginary,
w
cos20 +5cos6-2=0 IM For equating real part = 0
(2cos? @ -1)+5c0s6-2=0 IM Forcos20 =2cos? 8 —1or
sin2@=1-cos? @
2cos>@+5c0s6-3=0 1
l ______________________
cosd =5 ?or cosd =-3 (rejected) | 1A
0= (:0<0<n) 1A
PR
« Imaginary part E
E =sin£r—-55in~—¢0 :'
w=cosZ4i sin% R=1,¥3; 1A | Accept degrees
- 2 2
-8
®) @ H:;m M For using -2 = w
Zl Z]
=1 1A
Z2
arg(—=) = arg(w)
Z)
=z 1A _
3 Imaginary
A
Giy 122 =121 B(z)
2l 1z
Slzy =1z | Az)
i.e. O4=0B. 1A .
ZAOB = arg(z,) —-arg(z,) ‘ IM o Real
z
:arg(.i
4|
=z 1A
3

2000-CE-A MATH 1-19
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Solution Marks Remarks
Al - oG
Since z; =wz; and |w|=1, z, is formed by rotatirig
V4
zy by 3 IM (pp-1) if omitting this step
3
Since OA = OB, AOAB is isosceles.
LOAB=20BA=t(z-%)=-% 1A
2 37" 3
. AOAB is equilateral. 1A
] - "
Let OA=0B=¢.
ABY =£2 402 _2(0) (Z)cos%
=¢?
AB=1¢ 1A
OA=0B = AB.
.. AOAB is equilateral. 1A
-8
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Remarks

Solution Marks
12 (@ f(x)=x*-4mx-(5m* -6m+1)
Discriminant A =(—4m)? + 4(5m? —6m+1) 1M
=36m* -24m+4
=409m? —6m+1)
=4@Bm-1> >0 1 IM+1
3
.. the equation f(x)=0 has distinct real roots.
3
® O x= :*z“;_@ IM
=2m+t(3m-1)
=(5m-1) or (-m+1) 1A
Since a < 8,
a=2m-(3m-1)=-m+1 } 1A
pf=2m+(Bm-1)=5m-1
(ii) (1) Since 4< B <5,
4<5m-1<5 M
5<5m<6
l<m< s 1
5
(2) Sketch 4 :
Since the coefficient of x in f(x) is positive, the
graph of y = f(x) should open upwards.
However, the graph in sketch 4 opens
downwards, so sketch A is incorrect. 1
Sketch B :
Since a =1-m and 1<m<%,
Fi5T 1em>1-8 M
...... [} 5
f=-ne 1
10>!'a>—— 1A
5
In sketch B, a is less than 1.
1
[ OR a does not lie within the above range. | }
So sketch B is incorrect.
Sketch C':
y=x2 —4mx—(5m? —6m +1)
y=-1
—1=x*—4mx—(5m? —6m+1) M
x2 —4mx-(5m* -6m)=0 ———— (%)
Discriminant A = (—4m)? +4(5m* —6m) M
=36m> —24m
=12m(3m-2)
2000-CE-A MATH 1-21
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For A=b2-4ac

IM for completing squares

OR f(x) =[x-(1-m)][x-(5m-1)]

For substitution

OR concave upwards, convex downwards

For using m to consider the range of
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Solution Marks Remarks
. 6
Since l<m<§,A>0.
As A >0, equation (*) has real roots,
i.e.y=f(x) and y =—1 always have intersecting| ¢ 1M+1 1M for attempting to show that A >0
points. However, the line and the graph in
sketch C do not intersect. So sketch C
is incorrect.
N - o
f(x)=x*-4mx-5m* +6m-1
_ (xz —4mx+4m2)—4m2 —5m? +6m—1 1M for considering the vertex
=(x —2m)2 -GBm- 1)2 IM+1M IM for finding the y-coordinate of the
vertex
.. the y-coordinate of the vertex of y = f{x) is
-(Gm-1?2. OR =-9m? +6m-1
IOR the coordinates of the vertex of y = f(x)
are (2m,-(3m-1)?).
Al - Tt
) )
f'(x)=2x-4m
f'(x)=0 at x=2m"
f(2m) = (2m)2 —4m(2m) - sm2 +6m—1 IM for considering the vertex
) } IM+1M IM for finding the y-coordinate of the
=-@3m-1)?
*. the y coordinate of the vertex of y = f(x) is
-3m-1)2. ),
As l<m<—,
S 1 2 2
-3 $9_ pu < -Gm-1)" <-@-1) M For finding the range of y-coordinate
oo S .1 ' of the vertex
| Attt ' 2
' 1 <-Bm-1)" <-4
12169 or ~ 676y < O™ D
25 :
.. the y-coordinate of the vertex lies within the
range ~169 <y<-4.
As the y-coordinate of the vertex in sketch C is
larger than —1,J0R does not lie within the above
range, 1
so sketch C is incorrect.
13
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Solution Marks Remarks
13. i
]
i I
' ym
NI i
+ |
1
!
! 100 m
v A ‘
i
- en
T ]
A\ 4:7"
M— 100 m——»
100-x
a tan ZARQ = 1A
@ A
tan 6} a0 (ZARG' 2085, 1A | eanbe omitiad
_ tan ZARQ +tan ZORB
1-(tan ZARQ) (tan LORB)
100—x+L
"0 M
1- 2
( 100 )(100)
100100 - x + )
= 1
10000100y + xy
4
. PQ Ce _
b)) ) At t=0,tan€=7(-Q—- M For considering r=0
10, 1A
100
Since ZARB remains unchanged,
100100 —x + y) =1 iM For “... = a constant”
10000100y + xy
10000 -100 x +100y = 10000 -100y + xy
200y — xy =100x
_ 100x 1
Y 200~-x
(iiy 92 = (200=x) 100) ~100x(-1) d= IM+1A | 1M for chain rule
dr (200-x)? d
_ 20000 dx
(200-x)? dr
=L.00_q__ 1M For putting d_x=2
(200-x)* dr
At t=40,x=40x2=80.
2000-CE-A MATH |~ , .
HiameEeR  FOR TEACHERS' USE ONLY




’
HPR¥ETZR  FOR TEACHERS’ USE ONLY
Solution Marks Remarks
d
X ——“Mz- M For putting x = 80
dr (200-380)
2 -
= ?S(m s 1A Omit/wrong units (u— 1)
, 25
.. the speed of boat B at £ =40 is —g‘ms .
N - i
200y - xy =100x
dy dy dx dx
200 = x g Ty g =00 IM+1A | |IM for chain rule
. dx
At t=40,—=2,x=80, 1M Forputtng=2
_ 100(80) _ 200
7 200-80 3
dy 200
(200-80) —--==(2)=100(2) 1M For putting x = 80
dy 25 -1
—=—(ms
a5 ™) 1A
(iti)  From (ii), d_y = —-40000 3
dt  (200-x)
4 M
dt
40000
(200-x)
200-x 2—@
NE)
1
x<200(1-—) | QR ~ 84.5 1A
3

1, dy
When x>200(1-—),—>3.
* ( 3 ) dr
So it is impossible to keep ZARB
unchanged before boat A reaches Q. 1

B =1 P17
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Solution Marks Remarks
l - ution ¢
From (ii), E‘Y- = ——40000 >
dr  (200-x)
dy
Put —=3:
dr M
40000
(200-x)?
1
x=200(1-—=) OR =~ 84.5
T __1/-3-_ ------------- 1A

.........................

1. dy
- For x>200(1-—),—=>3.
-5
So it is impossible to keep ZARB
unchanged before boat 4 reaches Q. 1

From (ﬁ), d_y = .ﬂi_
dr  (200-x)

When boat A4 reach 0, x = 100. 1M For considering any 100 > x > 84.5.

At x=100, 4y _ _M_z
dr  (200-100)

=4 1A

As the maximum speed of boat 4 is only
3 m <™, it is impossible to keep ZARB

unchanged before boat 4 reaches Q. 1
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