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GENERAL INSTRUCTIONS TO MARKERS

1. - Itisvery important that all markers should adhere as closely as possible to 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, uniess 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 previous parts, ‘M’ marks should be
awarded to steps or methods correctly deduced from prcvipus answers, even if these answers are
erroncous. However, ‘A’ marks for the corresponding answer should NOT be awarded. Unless
otherwise specified, no marks in the marking scheme are subdivisible.

3. In marking candidates’ work, the benefit of doubt should be given in the candidates’ favour.
4. The symbol pp—1 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.

®) 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.

(9] In any case, do not deduct any marks for p.p. in those parts 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.

5. In the Marking Scheme, steps which can be omitted are enclosed by dotted rectangles’ ...............o.-- ,
whereas alternative answers are enclosed by solid rectangles

6. Unless otherwise specified in the question, numerical answers not given in exact values should not be
accepted.

7. Unless otherwise specified in the question, use of notations different from those in the marking

scheme should not be penalised.
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Solution Marks Remarks
1. sin59+ sin 38 = cos§
2sind4fcosf = cosd M For using
sind+sinB = 2sinA +8 ccsA;B
cosd=0 or sin49=l 1A+1A
2
p, To sy
40=nx+ (-G nis an integer
6=2mxtZ or =24 (-(Z 1A+1A
2 4 24
o o o4r 1y (-]
or 360n°+90 or 45n°+(-1)"7.5 2nz £90%etc (pp-1
5
2. (@ (Q+x+ax?)® =[l+x(1+ax)]® M Accept [(1 +x) + a’]° etc.
=1+6x(1+ax)+15x2 (1+ax)* +
20x3(1+ax)’® +... 1A or(1+x°+6(1+xaf+.. -

Accept ¢C, notations

=1+6x+(6a+15)x2 +(30a+20)x> +.. (pp-1) for omitting dots
Sk = 6a+ 15 1A
k2 = 30a+20 1A
b)) 6+k=2k or k2 — kg =k -6
6 + (30a + 20) = 2(6a + 15) M
a =—2— 1A
9 —
6
2 2
Tl
3. @ {°
y=mx+c N
7% + 2(mx + c)* = 14 M For substitution

(7 + 2mAx* + dmex + (2c* ~ 14) =0 1A

Since the line is a tangent to £,
(4mc)* - 4(7 +2m*) (25 - 14)=0 IM
16m°c% — 4(14¢* — 95 + 4m* ¢ - 28m%) = 0 ’
14¢* = 98 + 28m°

& =2m+7 1

'96-CE-A MATHS II-3
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Solution Marks Remarks
Alternative solution
Let (xo , yo) be the point of contact of the tangent with -
The equation of the tangent is 7(xxo) + 200 = 14 1A
Compare with y=mx+c,
Tx 2y M M
m -1 c
. —2m 7
) S Xg = Yo = —
[+ c
Substitute into £,
72y 4oy =14 1M
[+ 4
2m? +7=c" 1
®) Substitute (0, S)intoy=mx+c¢,c=3 1A
Put ¢=5,25=2m*+17 IM OR Substituting y = mx + 5
into Eandset A=0
m=%x3.
. The equations of the two tangents are
y=3x+5 and y=-3x+3. 1A
5
96-CE-A MATHS II-4 ;
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Solution Marks Remarks

4.  Forn=1,2n*+n=3 which is divisible by 3. 1

.. the statement is true for n = 1.

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

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

Then 2(k+ 1+ (k+ D) =2 + 3% +3k+ 1)+ (k + 1) 1
= QI +k) + (6} + 6k + 3) }
2
=3m+3QK +2k+1)

- 2(k + 1)® + (k + 1) is also divisible by 3.

Alternative solution (1)
Put 2k =3m -k

2+ 1P+ K+ 1) =20 +3K +3k+1)+E+1) 1
=3m-k+6k°+6k+2+(k+1)
=3m+3QF+2k+1)

Alternative solution (2)
Letf(k) =21 +k

fk+ ) —fk) =202+ 3% +3k+ D)+ (k+ 1) - +k). 1
=302 +2k+1) }
2

f(k + 1) = (k) + 321> + 2k + 1)'

Since (k) is divisible by 3, .. f(k + 1) is also divisible by 3.

. 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 7 . 1
6
3. (a) Arcabounded by Cand O4 = .ﬁfix - x%)dx 1A (pp-1) for omitting dx
o
X3
=[2x% - —3—13 1A
=32 1A ,
3
1
(b) Areaof AOPA =% “@Q3) or = I 3xdx + 'r(—x +4)dx
0 1
=6 1A =326
2 2
. 32
*. Area of shaded region = 5 6 IM
1 w
6

96-CE-A MATHS II-5
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Solution Marks Remarks
: f 6. y= '[ tan®x sec x dx 1A |Withhold this mark if “y =" is omitted
Let u=secx
du =secxtanxdx 1A
y= j u? - Ddu 1A Omit ‘du’ (pp-1)
¥
=—-—u+c
3
R T T SO p R PP R PP 1A . .
_—3-sec x—secx+c - where c is aconstant | no mark if c is omitted
Alternative solution
y= Itansx secx dx 1A Omit ‘dx” (pp-1)
=Itan2xdsecx 1A
=.[(seczx—l)dsecx 1A
=Ssectx —secx +c | where c isaconstant | 1A
Since the curve passes through O,
1
0=—~1+4¢ 1M
3
2
c==
3
. . ) I 2"
The equation of the curve is y=—3—sec x-—secx+§. 1A
or y= LI +-?l
= 3cos® x cosx 3
6
(a)
ool o LY SN Y 1A+1A 1A for LHS, 1A for RHS
=) +y? =20x-1]| Of (x=H)"+y7 =4(x-1) (pp-1) for omitting absolute sign
x? ~8x+16+y? = 4(x? —2x+1)
3x2-y? =12 PLETE s s
orT-12=1,3x ~y° ~12=0 ete. 1A
The locus is a hyperbola. 1A
(®) v T\
2 2
3x -y ¥t2
AR
\ 1IM+1A (pp~1) for not labelling the axes.
: 6
96-CE-A MATHS II-6 = S, U ,E ON
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Solution

Marks

Remarks

(a)

The equation of F is

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

Substitute (0, 0} into the equation,
~4+4k=0
k=1
-. The equation of L is Le-y-4+(x-2y+4)=0

ie.y-x=0.

1A

M

1A

1A

Of x~2y+d4+k(2x-y-4)=0

Alternative solution

{x—2y+4= 0
2x-y—4=0
Solving the two equations, x =4 , y=4.

. The coordinates of the point of intersection of L 1and L,
are (4, 4).

Let m be the slope of a line passing through (4, 4).

The equation of F is

Y=mx-4m+4,
Substitute (0, 0) into the equation ,
m=]

.. The equation of L is y=x.

1A

M

1A

1A

1"'"’1,2”‘L

96-CE-A MATHS II-7
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Solution Marks Remarks
(ii) (1) Let BC=x orLetCD=x
BC 1
tan LZCAB=——=—
AB 13
L AB=3x 1A AD = 3x
_1
Area of ACBA = —21-(BC')(AB) ' Area =—(CDXAD)
2
3= 1A
2
Since ACBA and ACDA are congruent, (can be omitted)
2
37 _240 IM
2 2
x= 4J§ or = Jéﬁ 1A
(2) Let the coordinates of C be (1, h). 1A
BC = 2k :/}51—4 1M For distance formula
. 2h-h-4 h—4
Since BC =44/, =445 1A Accept ——— = —445
= =
k-4
h-4]=20 1) for =445
| I (pp-1) 7
h = 24 (rejected) or —16
h=-16
. The coordinates of C are (-16, -16). 1A
h-2h+4
or CD = 5 M For distance formula
. h-2h+4 4-h
Since CD=4J§,———‘=4J§ Accept =445
N3 1A ceep! NG V5
- |4-h|=20 _4

h —

(pp-1)for N =445
5

h =24 (rejected) or —16

h=-16

.. The coordinates of C are (~16, ~16). 1A

96-CE-A MATHS II-8
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Solution Marks Remarks
Altermative Solution for (2)
AC? = BC? + 4B? or = CD? + DA?
= (4V5)? +(12V5)?
AC = /800
Let the coordinates of C be (k, k). 1A
Coordinates of A are (4, 4). '
\/(h -4 +(h-4)? = V200 IMHA
(h—4)' =400
h =24 (rejected) or -16
Soh=-16
= The coordinates of C are (~16, -16). 1A
Alternative Solution for (ii)
(1)&(2) Let the coordinates of C be (h h). 1A
2h—-h-4 2h-h-4 For distance formula
BC = or = —(—p—-) —h-
w/5- \/5 M (pp-1) for 2h=h-4
b~ 4 V5
3
Since tanscap=5C . 1
AB 3
h~4
AB=3 4-h
or = 3(~———vo 1A
s ojor =3 7 )
Area of ACBA = %(BC)(AB)
3 2 1A
=—(h-4
10 ¢ )
For distance formula
h-2h+4 = h-2h+4 h-2h+4
orCD or= - (T
or l "5 —5F IM (pp-1)for — ( NG )
_[-h
Vs
Since tan £CAD = 2 = .l
AD 3
4 —h
ap il -k
. AD=3 7 lor =3 4-h ) 1A
5
Area of ACDA = %(C‘D)( AD)
3 P 1A
==(4-h)?
10 ( )
96-CE-A MATHS 11-9 lL
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Solution Marks Remarks
Since ACBA and ACDA are congruent,
IM+1A
3 h-ap =22
10 2
(h—4Y =400
h =24 (rejected) or 16
s h=-16
. : 1A
- The coordinates of C are (16, -16)
Puth=-16
-16-4
po- 164
J5
-~ = 4J§ .
1A
12

s
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Solution Marks Remarks
9. (a) Let ¢t =cosx, df = ~sinxdx
x -1
J' sin’x d x= _[ ~(1-*Yds 1A+1A 1A for integrand, 14 for limits
0 ~ 1
1
=I (1-2¢% +t*)ds
-1
288 P I .
=[t-T ?]_-l 1A For the primitive function
=16 1A
15
Alternative solution
x x
I sinsxdx=I ~sin* x dcosx
o 0
R
=j —(l-—coszx)zdcosx 2A
0
* 2 4
=I —(1-2cos” x+cos” x)dcosx
0
2co8’x  cosxx
= —fcosx— ] Lo .
5 0 1A For the primitive function
16
s 1A
4
(b) u=rx-x,du=-dx
T 0
I xsinsxdx=J. (z—u)sins(n—u)(—du) 1A+1A 1A for integrand, 1A for limits
[ x
x
=I(7t—u)sin5udu
0
4 n
=JrI sin5udu-J‘ usin® udu
0 o
oo ey M (can be omitied)
J .5 .5 :
J‘ X sin xdx:J. usin® udu :
S SR LSRR
n n
ZJ. xsin® xdx = II'J. sin’ udu 1A
o 0
x
J. xsin’xdx = £(E)
(] 15
=8 1A
15
5
96-CE-A MATHS II-11
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Solution Marks Remarks
(e) y= ** sin’ x
-3—}: = 2 xsin® x +5x% sin* x cosx IM+1A 1M for product rule
x

Integrating with respect tox from O to 7,
[sinx] = ”(2x sin® x + 5x sin® x cosx) dx M (pp-1) for omitting the limits i
o = . p--1) for omitting the limits in the L.H.S.

x ¥ 4
o=2j xsinSxdx+5J' *2sin? x cosx dx 1A For LHS =0
0 0

x . 20 .
J- x2 sin® xcosxdx = _EJ x sin® xdx
0 0

2 8w
=593
-~ = ..E?_ 1A
75
5
(d) I, isequal to I because
{x|=x | for O<x<m. | 2A
or cos|x|= cosx | forall values of x . |
2

96-CE-A MATHS II-12
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Solution Marks Remarks
10. (@ () x*+)?-8ky—6ky+25k%-1)=0
Thecentreis (4 &,3 k). 1A
Since 3x-4y = 3(4k)-4(3k) =0, 1
-. the centre always lies on the line 3 x— 4y=0.
(i) (x-4k)? +(y—3k)? = -25(k* - 1)+ 25k2 or 7 = J (%)2 +(§‘.)2 -25(% - 1)
=25 =5
- Allcircles in F have the same radius 5. 1
(b) Slopes of the common tangents = % 1A
Let the equation of the tangents by y=‘§x+c. IM or 3x—4y+ec=0
Distance between centre (4k,3k) and the tangents = 5. or (4, 3) or any point on the line ;
3x~-4y =0
M (pp-1) for omitting absolute sign

1A+1A 3x-4y+25=0 and

3x-4y-25=0
Alternative Solution (1)
Slope of the common tangents = 2
4 1A
Let the equation of the tangent be y = -:—:-x +c. M
Substitute into F,
x? +(%x +¢)? - 8kx - 6k(%x +e)+25k* - =0 M -
Lo, (ﬁ- 355); +(c? - 6ke +25k2 -25) = 0
16 2 2
Discriminant = (%—%)2 - 4({"-65-)@2 - 6ke+25k2 - 25)=0 M
2 .2
9c” _ 625k~ __Ekc_gcz +2kc_£2_5k2 +.6_25._—_ 0
4 4 2 4
16¢2 = 625
c= :!:-:,ﬁ :
.. The equations for the tangents are
3 25 3 25
=Zx+Z22 gnd y=2x-22 1A+1A
YETTT G =g 4

96-CE-A MATHS 1I-13
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Solution Marks Remarks
Alternative Soluition (2)
1A
Slope of the common tangents = %
Let the equation of the tangent be y = %x +c. M
or using other circles in F
Substitute into the circle x* + y2 -25=0,
2,2 2
x +(zx+c) -25=0 1M
25x +24cx +16(c? = 25) =0
Discriminant = (24c)? ~ 4(25)(16)(c* =25) =0 M
16¢% = 625
c= :t-é
4
.. The equations for the tangents are
3 25 3 25
y=zx+7 and y=—).'-'z—.
1A+1A
Alternative Solution (3)
Slope of the common tangents = %
1A
Equation of the line through O and perpendicular to the
common tangentsis y = —%x. IM
Putting k = 0, equation of circle in  F with O as centre is
2., .2 _
x“+y =25 IM
x +y? =25
4 M
=——X
=73
%2 4»(-’33,\:)2 =25
x=%3
When x=3, y=-4
When x=-3, y=4
.. Equations of the common tangents are
y+4=i and y—-4=3
x-3 4 x+3 4
3x-4y—-25=0 and 3x-4y+25=0.
X 'y an >4 y 1A+1A
6

‘ :
96-CE-A MATHS II-14
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Solution

Marks

Remarks

(¢)  Since the coordinates of the centre are (4K, 3k),
distance from centre to x-axis

=3{k]

3k if k20
=3k k<0

Let M be the mid-point of AB and C be the centre.
Since AB=8, AM=4

AC=5

S CM=y5*-42 =3

The equations of the two circles are

x2 +y2—8x—6y=0 and xz +y2 +8x+6y=0 .

2A

1A

1A

M

1A+1A

Withhold 1 mark if
absolute sign was
omitted.

(can be omitted)

(x~4)? +(y-3)% =25,
(x+4)? +(y+3)2 =25

Alternative Solution (1)
Since AB=8, AM =4.

Coordinates of A4 are @bk-4,0).
Substitute A(4k-4,0) into F,

(4k ~4)2 —8k(4k ~4)+25k2 =25 =0
9%2-9=0

k=]

- The equations of the two circles are
x* -4-y2 ~8x-6y=0 and x? +y2 +8x+6y=0 .

1A

1A

M

1A+1A

(can be omitted)

or B(4k +4,0)

Alternative solution (2)
Since AB=8, AM =4,

Coordinates of 4 are (4k -4, 0).

Distance between A4 (or B) and the centre is §.

@k =44k +(0-3k)F = 5
9% + 16 = 25
k=1

. The equation of the circles are

x2+y2—8x-6y=0 and x*+3* + & +6v=0.

1A

1A

1M

1A+1A

(can be omitted)

or B(4k+4,0)

96-CE-A MATHS II-15
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Solution Marks Remarks

Alternative Solution (3)

Put y=0, x* —8kx +25(k* -1 =0

8k iJ64k2 -100(k* -1)

:;:' . -
=4k £25-9K? 1A
AB=(4k+J25-9k2)-(4k—J25-9k2) 14

= 2J25—9k2
2J25 -9k* =8 M

25-9k% =16

- k=41

. The equations of the two circles are 1A+1A
x? +y2 —8x-6y=0 and x* +y2 +8x+6y=0 .

L}
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Solution Marks Remarks
11 (a) The coordinates of B are (3, 4). 1A

® () y=4-(x-3)?

(x=3y=4-y
s-3=-fisy FEETE
x=3-J4-y 1
(ii) The equation of BC is x=3+04-y. 1A
2
y ;
() (i) Volume =1 j [B+Ja-y)? ~(3-J4=y)]dy IM+1A+1A | 1M for V=::r x4y,
0 a
h
= IZIIJ- Jé-y dy IA for integrand, 1A for limits
0
2 3k . .
= 1271'[-5(4-)’)’]0 1A For the primitive function
3
3 2 —.4-h
= 8x{8- (4~ h)?] 1 or =-12aZu?] " (u=4-y)

Alternative Solution

Volume formed by tevolving lower part of curve BC

h
4 =zJ’0 G+Ja-yYdy IM+1A
h
=;zJ‘ (13-y+64-y)dy
(1]

2 3h
= mlldy-L-—a@-yyi)]

IMfor IV = xrxzdy-
a

3
= {13k -Elh2 ~4(4-h)? +32) 1A

Volume formed by revolving lower part of curve AB

h
v = ”fo G- a3 dy

h —
=x[ (3-y-6iy)dy
o
= A13y-232 a4 31"
= Y=~y +4(4- )7
2 o
3
= ﬂ{13h—51h2+4(4—h)7—32] 1A

Volume of lower layer of jelly ring

=h-n
3
=647 —8x(4 - h)2 )
3
= 87(8 (4 - )7 !

(ii) Volume of jelly ring
3
=878~ (4-4)7] 1M Forputting h = 4

=64 1A

96-CE-A MATHS II-17
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Solution Marks Remarks
If the two layers have equal volumes, *
8{8 - (4-h)?] = %(647:) M
3
“-h2=4
h = 1.48 (correct to 3 sig. figures) 1A

Alternative solution for (ii)

Volume of upper layer

=[G+ T -4 10y M
=12:rr,/4-y dy

h
2 2
=124-2@-»7,
N l
= 87(4 - h)? 1A
If the two layers have equal volumes,
3
; ——
= 82(4-h)? =8x{8 - (4-h)2] M
3
(4-h)2 =4
h = 1.48 (correct to 3 sig. figures) 1A
(d) Volume of milk
=7rr(3—." -y)2 dy 1A+IM 1A for integrand, 1M for limits
0
= xr(l3—y—6\/4—y) dy
0
34

= ﬂ{lSy—%yz +4(4 —y)’]0 . 1A For the primitive function
=n{52-8-32] =12x ) 1A

Alternative Solution (1)

Substitute & =4 in v, in the alternative solution

© @,

Volume of milk = 7{13(4)~—(4)2 +4(4 i3] 2MH1A
—x(52- 8-32)
=12z 1A

96-CE-A MATHS II-18
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Solution Marks Remarks
Alternative Solution (2)
Volume formed by revolving curve BC
= J:(3+ﬁ”_y)2 dy M orputting A=4in ¥, in the alt.
soln. in (c) (i)
= f(ls—y+6J‘1—-?> dy
- x[lsy—yz—z-m -
=76x 1A
Volume of milk
= 76 = - Volume of jelly ring IM
= 76w - 64x
= 12xn 1A
4

96-CE-A MATHS II-19
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Solution Marks Remarks

(a) By Sine Law,

AB 2
sin30°  sind5°
AB=2 1A
BD = 2 cos45° =1 1A
DC =2c0s30° =3 1A
3
® (@) 6 is «DCE. 1A (can be omitted)
)
DE = sin45 =—2-— 1A (o]
\E) 5
In ACDE, sin8 = 25 *
CD c E
_N1l M
B
smB-—-‘C 1
6

(ii) CE = ,(CD)Z (DE)? OR CE =CDcosé

_BIR
—J(J”)2 = =3 ™
Jio

_do o =7 1A
2 2
1 2
AE = -—AB I e—
3 > 1A
In AEAC , by Cosine Law
2 2 2
P cosZEAC = (4E)” +(AC)” - (CE) M
2(AEX AC)
242 oy
=2 7 2
2
2(—2—)(2) ¢
L
N
.. £ EAC =45° 1

96-CE-A MATHS 11-20
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Solution Marks Remarks
(iii) £ BDC represents the angle between the 2 planes. 1A (can be omitted) A
BC? = AB? + AC? - 2(AB)(AC)cos45° ]
=(2)? +22 - 2(¥2)(2)cos45° 2 5
=2 B
-
~BC={2 1A
In ABDC, by Cosine Law,
2 2 _ 2
cosZBDC = (BD)* +(CD)* -~ (BC) M D
2(BDXCD)
B {
JEr -6 1 . .
2)(/3) V3 5 B
.. ZBDC =155° (correct to the nearest degree) 1A (Do not accept radian)
or Since BC? +BD? =CD*, ... £CBD =90°
sin£BDC = -Big
CD
_2
J§ IM
£ BDC =55° (correct to the nearest degree) 1A
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