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GENERAL INSTRUCTIONS TO MARKERS

1. It is very important that all markers should adhere as closely as possible
too the marking scheme. - In many cases, however, candidates will have
obtained a correct answer by an alternative method not specified in the
marking scheme. In general, a correct alternative solution merits all the
marks allocated to that part, unless a particular method is specified in the
question.

2. 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 a question consisting of several parts each depending on the previocus
parts, ‘M’ marks should be awarded to steps or methods correctly deduced
from previous erroneous answers. However, ‘A’ wmarks for the corresponding
answer should NOT be awarded. Unless otherwise specified, no marks in the
marking scheme are subdivisible.

3. The symbol pp-l1 should be used to denote marks deducted for poor
presentation (p.p.). Marks entered in the Page Total Box should be the net
total score on that page. 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 parts where
candidates could not score any marks.

4. Unless otherwise specified in the question, numerical answers not given in
exact values would not be accepted.
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Marking Scheme
Solution Marks Remarks
1. y = f2x¢x2 + 1dx
Let u =x% +1
du = 2xdx
1
y = fu’du 1A (pp-1) for omitting du
3
= —g—u 2+ ia
2 3
=3 (x2+1)2% +C (where C is a constant) 1A no mark if C is omitted
Alternative solution
y = f2x\/x2 + 1dx (pp-1) for omitting dx
= f\/x2 +1d(x? +1) 1a (Can be omitted)
2 3
= 3(x2 +1)2%2 + C 2A 1A only if C is omitted
Put x =0, y=1
2
1==+C 1M
3 +
1
C==
3
2 3.1
.. The equation of C is y = 3 (x%2 +1) 2% + 3 - 1a
5
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Marking Scheme
Solution Marks Remarks
2. (a) Substitute (1, 0) into the equation,
2 +4+k(4-1) =0 1M
k=-2 ia
”. The equation of the line is 6x + 7y - 6 = 0. | 1A or y = l76—x + —2— etc.
(b) 2x - 3y + 4 + k(dx + 2y - 1) =0
(2 + 4k)x + (2k - 3)y + 4 - k=20
2 +4k
s - +
Slope k=3 1M+1A
2 +4k _
5k-3 2
=1
.. The equation of the line is 8x -4y +7 =0. 1a or y =2x + %—' etc.
Alternative solution .
Ea
(a) 2x - 3y + 4 = 0 ————- (1)
4x + 2y -~ 1 = 0 -—=——- (2) -
(1) X2 - (2), -8y +9 =20
=32
y = 3 1a
=3(3y -
2x = 3( 8) 4
= =5
X = 16 1A
.. The family of lines always passes
=5 9
_ through (E, E) .
The equation of the line is
9
==0
y=-0._28 1M
x-1 =3 9
16
_ -6 6
y——7—x+—7—. 1A or 6x+7y -6 =0 etc.
(b) The equation of the line is
-3
3 =2 1M
T
y=2x+%—. 1A or 8x-4y +7 =0 etc.
6
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Marking Scheme
Solution Marks Remarks
3. (a) Let (%, y) be the mid-point of AB.
- E+2
x 5 1a
L, 3o
= = 1a
y 2
.'.{2x - 2=t
4y - 4 = t?
Eliminating t,
(2x - 2)2 =4y - 4 1M
y=(x-1)2+1 1a

(b)
<

Y= (R=1) 7+

(4,0

ia

or (x - 1)2 =y -1,
y = x2 - 2x + 2 etc.

Shape
Labelling the vertex (1, 1)
Axes not labelled (pp-1)
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Marking Scheme
: Solution Marks Remarks
4. (2 + 25 - (x* - 2)5
x x
= (x5 + 5(x) L) + 10(x1)3 (12 + 10(xH)2(2)F +
X X X
5 (x?) (—1};)‘ + (—-132)s 1A Accept sCr notations
- [x®)5 - 5(x2)4(L) +10(x)3(L)2 - 10(x2)2(2)3 +
X X X
5(x2) (L) - ()9 1a
x X
= 10x7 + 20x + 2
X
~a=10, b=20, c =2 2a All correct - 2A
1l or 2 correct - 1A only
- Put x = /2,
1 1 2
(2 + =—)5=-(2~—=2)%=10(y2)7 +20V2 + 1M
Ve Ve v2)®
-3
= 402 2 (0159-21-,401(2) Z) 1A [141.77 - no mark
6
5. (a) Area = j;‘sinxdx 1A {pp-1) for omitting dx
= [-cosx];
=2 1A
(b) (i) The coordinates of B are (%, —él-) iA No marks for degrees
= 1
(ii) Area =f"‘ (sinx - E)dx IM+1A |IM for limits
1a for f(yz-yl)dx
5%
= [-cosx - —%—x]_,:
6
= - sm_ 1 (5% T 1=
cos—¢ 2(6)+cos6+2(6)
= - I
=3 3 1A
6
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Marking Scheme
Solution Marks Remarks
6. For n =1,
87~-1 =8 -1 =7 which is divisible by 7. 1
.. The statement is true for n = 1.
Assume 8% -1 is divisible by 7.
(for some +ve integer k.) 1
(or 8 -1 = 7N, where N is positive integer)
Then 8%** -1 =8(8% -1 1
=8(7N+1) -1
=56N + 7 2
=7(8N + 1)
~(8k*1 - 1) is also divisible by 7.
(. the statement is also true for n = k + 1 if it is
true for n = k.) -
(By the principle of mathematical induction.)
The statement is true for all positive integers n. 1
’ ' 6
7. (a) LPQU = %(180" - 42°) = 69° 1A
PU = 108in69°
= 9,34 (cm) 1A
/PQR = 108° 1a
PR = 2(10) sin54° or 102 + 102-2(10)%cos108°
= 16.2 (cm) 1A
(b) The angle between the faces is ZPUR. 1A Can be omitted
In APUR , PU = UR
L1pr -
sin(L /PUR) = -2 1M
2 pPU
1 . °
7(2031n54 )
= 108in69°
/PUR = 120° (2.10) 1A
Alternative solution
PU? + UR? - PR?
COS /LPUR = 1M
2 (PU) (UR)
2(10sin69°)2 -~ (20sin54°)?
2(10sin69°)?
LPUR = 120° (2.10) ia
7
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Marking Scheme
" Solution Marks Remarks
d 3
4 r.n-1 - w2y 2
8. (a) ax [t (1 - x?) 2]

2, 1
(n-1)x72(1-x%) 2% + 3(1 - x2) 2 (-2x)x"1

(- 1)x72(1 - x2)y1 = x? - 3x3/1 - x2
(n-1)x*%3J1 -x2-(n-1+3)x3/1- x?
(n-1)x72%2/1 = x? - (n + 2) x?/1 - x*

fl

(b) Integrating with respect to x,
x5 (1 - x?) 713 = [ ta- 1 xm2yi-
- (n+2)x%/1-x%]dx
0= f;l (n-1)x%2/1 ~ x2dx -Ll (n+2)x2/1-x%2dx

folx",/l-xidx= n-1 j;lx”‘z\/l-xzdx

n+2

(c) dx = cos0d0

[V *ax - ffcoszede

31
fz—(l + cos20)do
o 2

it

1 1 1
> [0+ —2-sin261o

=X
4

(@) (i) j;lx‘./l —x2dx

95-CE-A MATHS II-8

1A+1A j1A for each term

[

3
For (1 - x)2 = (1 - x®)y/1-**

ia

ia

M

1A

1a

M

1a

For LH.S. =0

(can be omitted)

For cos?® = -;-(1 +c0s26)

For using (b}

For using (c) (accept

using the susbstitution x = sin@)
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Marking Scheme
Solution Marks Remarks
(ii) Put x = sinf ia
x
f’ sin®0cos?0do = f1x5¢1 - x2dx 1A
1] 0
_ 6=1 (1 , 3
T2 ]; x*/1 - x%dx
-
8 32
_ 5m
* 3s¢ A _
6

95-CE-A MATHS 1I-9




RQRMEASE  FOR TEACHERS® USE ONLY

1995 HKCE Add. Maths. II

Marking Scheme
Solution Marks Remarks
9. (a) cos?A - cos®B
= (cosA + cosB) (cosA - cosB)
_ A+B A-B\ ; o :i A+B_. A=-B
= (2cos 5 cos — ) { 2&11n——2 sin= ) ia
..  A+B A+B .. A-B A-B
= -2s8i co
(Zs:mzcosz)( n2 sz)
= -gin {A +B) sin(A- B) 1a
= gin (A+ B) sin(B-A4) 1
fAlternative solution 1
sin (A +B) sin(B-A)
= {sinAcosB + sinBcosA) (sinBcosA - sinAcosB) | 1A
= gin?Bcos?A - sin®Acos?B
= {1 - cos?B) cos?A - (1 - cos?A) cos?B 1A
= cos?A - cos2Acos?B - cos?B + cos?Acos?B
= cos?A - cos?B 1
Alternative solution 2
sin (A +B) sin(B-A)
= ——%— (cos2B - cos2A) 1A
= —% [2co82B - 1 - (2cos?A - 1)] ia
= cos?A - cos?B 1
Alternative solution 3
cos?A - cos?B
= 1 1
=3 (1 + cos2a) - ‘5(1 + Ccos2B) 1A
_ 1
=3 (cos2A - cos2B)
=-s5in(A + B) sin (A - B) 1A
= sin(A + B) sin (B - A) 1
3
(b) (1) cos?A - cos?B + sin?C
= gsin(A + B)sin(B - A) + sin?C 1A For using (a)
= sin(n - C) sin (B - &) + sin?C 1A For using A + B+ C =n
= sinC[sin(B - A4) + sin(A + B)]
= 2sinCsinBcosA 1
95-CE-A MATHS II-10
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Marking Scheme
' Solution Marks Remarks
(ii) cos?A - cos?B - cos?(C = -1
cos?A - cos?B-cos?C+1 =0
cos?A - cos?B + sin?C =0 1A
2cosAsinCsinB = 0 1A
(+sinC+0, s8inB# 0 .cosA=0), A= % 1a
.. AABC is a right angled triangle.
6
(c) cos?x - sin?y
= cos?®x - cos? (-;—: -y) 1a
= gin(x + % -y) sin(-g— -y - X) 1A For using (a)
=cos(x + y)cos{x - y) 1
Alternative solution (1)
cos(x + y)cos{x - y)
= (cosxcosy - sinxsiny) (cosxcosy + sinxsiny) | 1A
= cos?xcos?y - sin®xsin?y
= cos?x(1 - sin?y) - (1 - cos?x) sin?y 1a
= cos?x - sin®y 1
Alternative solution (2)
cos?x - sin?y = —;- (1 + cos2x) - % (1 - cos2y) 1a+1A
_ 1
= -2-(c052x + cos2y)
=cos{x +y)cos(x-y) ]
cos?20 -~ sin?38 + cos0sins506 =0
cos50cos(~0) + cosbsins0 =0 1A
cos0 (cos50 + sin50) =0
cosB =0 or sins50 + cos50 =0
tan50 = -1 iM For any correct method of solving
sin56 + cos50 =0
50 = nn--~
4
6 =2nmw ¢ % 0 = is’f- - 3"'-0— (n is an integer} 1A+1A| 2nx £ 90° etc (pp-1)

(or 360n° * 90°) (or 36n° - 9°)

95-CE-A MATHS TI-11




HIRAEHEE  FOR TEACHERS® USE ONLY

1995 HKCE Add. Maths. II
Marking Scheme

Solution Marks Remarks

Alternative solution of solving sin560 + cos56 40

8ins50 + cos50 =0

cos50 = cos(—g— + 50) 1M
50 = 2nxw + (% + 50)

100 = 2nw - 12‘-

¢ = I% L

5 20 1A

95-CE-A MATHS II-12




HIRFETZEI  FOR TEACHERS’ USE ONLY

1995 HKCE Add. Maths. II

Marking Scheme
Solution Marks Remarks
10. (a) ¥+ y* -~ 16x - 36 = 0
(x - 8)* + y* = 100
.. The centre is (8, 0). ia
The radius is 10. ia
Since €, touches Cy, distance between centres
= sum of radius
8 - (-7) = 10 + r (where r = radius of (,) 1M
r=25 ia
4

(b) Let R be the radius of the circle centred at P.

Yy(h=-8)2 + k¥ =R + 10
VB +7)2 + k2 =R+ 5

(Can be omitted)

Vih-8)2+k?~-10=y{/(h+7)2+ k?-5 1M (Can be omitted)
Vih-8)2 + k2= f(h+7)2 + k2 + 5
h® -16h + 64 + k? = h® + 14h + 49 + k?
+ 10y (h +7)% + k2 + 25 1M For squaring both sides
10/ (h +7)2 + k% = = 30h -~ 10 1a OR 10/(h - 8)* + k2 = -30h + 40
yh+7)2 + k2 =~3h-1
Sh?2+6h+1=h%+14h + 49 + k2
8h2 - k*-8h-48=0 1
5
(c) (1) By symmetry, the equation of the locus
of P is y = 20. 2A or k=20
Alternative solution
Vi +7)2+ (k-40)2 =/(h +7)? + k2 1M
(k - 40)2% = k?
k =20
.. The equation of the locus is y = 20. ia [or k = 20
s 8h? - kK - 8h - 48 = 0
(ii) 1M
k = 20
8h - 8h - 448 = 0
h’ - h - 56 =0
(h +7) (h-8) =0
h = -7 or 8 (rejected ' h < 0) 1A+1A
’.The centre of the circle is (-7, 20).
Radius = 20 - 5 = 15 1a
.. The equation of the circle is
(x + 7)2 + (y - 20)? = 152, 1A
(or x* + y> + 14x - 40y + 224 = 0)
7
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Marking Scheme
Solution Marks Remarks
11. (a) (i) In APAQ, by Sine Law,
QA _ _pa
sina sing
. QA _ sina 12
" PA sind
(ii) 1In APQB,
0B (= sinf _ 8inf 1A
PB sin (x - ¢) siné
1f QA . QB sina _ sinf
PA PB' sinéd sin¢
sina = sinf
o = p 1
3
- (b) (i) 9x* + 25y? = 225
dy
50y== =20 A
18x + y dx 1
dy _ 9x
x 25y
Slope of tangent at P = dy
dxl(5cosB, 38in0
. _3cosb
5sind
Slope of normal at P = S5sind ia
3cos0
Blternative solution
The equation of the tanget at P is
9x(5cos0) + 25y (3sinb) = 225 ia or —"Sicose + %sinﬂ =1
45xcosB + 75ysin@ = 225
_ _ 3cosH
Slope = 5s5inb
.. Slope of normal at p = 5sinf ia
3cos0
Equation of PQ is
y - 3sin® _ S5sinf 1M
X - 5cos0 3cosO
3ycos0 - 9sinfcos0 = Sxsinh - 25sinBcosf
5xsin® - 3ycosB - 16 sinfcosO = 0 1
Put y = 0, X = 1_6%.(38_6
.. The coordinates of Q are (M, 0) .| 1a

S
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Marking Scheme
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(ii) PA = /(5cos0 + 4)% + (38in0)?
= {/25c0s%8 + 40cosB + 16 + 98in?6
= y/25c0s%0 + 40cos0 + 16 + 9 (1 - cos20) | 1M (can be omitted)
= /16 cos?8 + 40cosb + 25
= 5 + 4cosf 1
PB = /(5cos8 - 4)% + (3s8inB)?
= {/25c0s%0 - 40cos0 + 16 + 9sin?0
= J16 cos?0 - 40cos0 + 25
= 5 - 4cosf ia Accept 4cosf - 5
A =4 + 16csosﬂ 1a
0B =4 - 16(.::’059 1A
16cosb . ,
% = --Siwe—- = f;— 1M for considering the ratio
1M+1A | of length
OB 4 16 c50s6 4 1A for showing that the two
PB & - 4cosO  § ratios are equal
(Since %% = gg ,LAPQ = LQPB,)
.. PQ bisects LAPB. _%3___

95-CE-A MATHS II-15
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12. (a) y - k = cosf
dy = -sinfdf
]:"1\/1 - (y-KZ2dy = f° V1< cos?0 (-8inBde) 12+1A [1A for integrand, 1A for limits
-1 .3

(1)

(ii)

(b) (i)

95-CE-A MATHS H-16

= fo sin20de
- f" 1 (1 - cos20)db

[0 - 3 91n291

N|=|m||-a s

f: [2 + yT= (y=1)%1%dy
= f: [a+1-(y=-1)2+4/T= (y=1D%dy
= [Sy-% (y-1)3]z + 4L2¢1- (y-1)2%dy

(10—-1-—-—) +4(")
3

j;‘ [2 - y1= (y-3)2)%dy
=f 4+1-(y=-3)2-4y1- (y-3)%dy

= [sy-i(y 3)3] -4f V1= (y-3)2dy

- -1 ___
(20 3 10 ) - (2)

- 28 _
3 2%

Equation of ABC
(x-2)2+(y-3)2=1

x-2==y1- (y~-3)° (" x s 2)
x=2-y1- (v~ 3)2

Equation of CDE
(x-2)2+{y-1)2=1

x=-2=y1- (y=-1)2 ('"x 2 2)
x=2+y1- (y-1)°

1M

ia

iM

il

For sin? = %(1 - c0s26)

For integrating the 1st three terms

For using the earlier result to evaluate
the last integral
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Marking Scheme
Solution Marks Remarks
(ii) Capacity
- nfz [2 + VI = (¥ - D)%2dy
[}
+uf‘ [2 -VI- (y=31%%dy 1A
2
= (-238— +27) + ¢ (~23—8 - 2r) 1M For using results of (a)
_ 56=
5 1A
5
(c) Volume
= Volume of solid CDE - Volume of solid ABC 1M (Can be omitted)
=% (%8— +2n) - w (-23—8 -2x) 1M For using result of (a)
= 472 ia e
Alternative solution
Equation of circle : (x-2)2+ (y=-1)%2=1
x=2:¢1— (y-1)2
2
Volume = n'f; [2 +/1 = (y~-1)%123dy
-x [P 2 -yT- (y- DA%y M
. 0
= anz\/l <y - 1)2dy
0
= 8% (izt-) 1M For using result of (a)
= 4n? 1A
3 d
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