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Marking Scheme

P.1

Solution Marks Remarks
1. f(sinx - cosx)3dx
= j(sin’x - 2ginxcosx + cos’x)dx ia
= f(l - 2sinxcosx)dx
= x - sin’x + ¢ (where c is a constant) 1a+2A |1A for [dx = Xx
2A for IZSinxcosxdx
= sin’x
(pp-1) for omitting c
(pp~1) for omitting dx
"Alternative solution
x +cos’x +c, x + %coszx +c
' 4
2. cos(x — 7°) = 2cos(x + 7°)
cosxcos7® + sinxsin7°® = 2cosxcos7°® - 28inxsin7°® 1A+1A J1A for L.H.S., 1A for R.H.S.
3sinxsin7° = cosxcos?7°
cos7°
t -
anx 3sin7?®
x = 180n° + 69.8° 1M+1A {1M for 180n° + a
4
3. (a) (1-2x)>=1-6x+12x%*- 8x3 in
-~ 1 - 5 10 io0 5 i
1+ =31+2+ 22 + 22 + 2 + &
( x) . x %2 X3 x* x93 1a
(b) (l—2x)3(l+%)5=(l—6x+12x2—8x3)
(1+_5_+.1_o +i9+_5_+_}_)
P’s x2 X3 x4 xS
1M For collecting terms
(1) Constant term = 1 - 6(5) + 12(10) - 8(10)
= 11 1A
{(ii) Coefficient of x = -6 + 12(5) - 8(10)
= ~26 1A
=]
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4. (a) Area of APQR = l|4x+0+2y—6x—8
=|lx+y-4 1a+1A |[IAfor (-x + y -4 or(x-y + 4)
{b) |-x +y - 4|=14 1M Accept no absolute value
-x +y-4==%4
x-y=0 or x-y+8=0 1A+1A
. the equation of the curve is x - y = 0
or x -y +8=20
A Alternative solution
- (by (-x +y — 4)r = 4 1M
x> - 2xy + y* + 8x - By =0
~ the equation of the curve is
¥ - 2xy + y¥ + 8x - 8y =0 2
S
5. For n = 1, L.H.S. = 1
2z
! 3
; 2+ 1
R.H.S. =3- =
—7 "z !
. the statement is true for n =1
Assume 1 + 3 + 5 4. 4+ 2k-1 _3_ 2k+3 1
2z 2 2P 2F 2
(for some positive integer k)
- Then1+i+_5_+...+2k_1+2(k+1)'1
-2 22 23 2k 2k~l
=3-2k+3 2k+1 , 1
2& 2k01
=3 2(2k+3) - (2k + 1)
2&01
=3__2k+5(=3_2(k+1)+3) 1
Zkol 2k~l
(~ 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 +ve integers n. 1
S

RECTRICTED aR=<rIE



RESTRICTED MRl

 191% IKCE Add. Maths. 11
Marking Scheme

P.3

Solution Marks Remarks
6. (a) Slope of L, = 2, slope of L, = 3 1a
3-2 2-3
= 1M Accept
tanf T=3(27 P T+ 2(3)
= _l; 1A 1M for using inclination
(b) Let m be the slope of the line
2-m 1 m - 2 1
= IM A t =
T Zm 7 CCEPE T m Ty
m = %é 1A
.. the equation of the line is y = };.x ia or 13x - 9y = 0
. 5
7. (a) x = - 6x? + 12x 1A
6x? - 12x =0
x=0 or 2
The coordinates of A are (2, 8) 1a
{b) Area = LZ[(X3 - 6xY + 12x) - x*)dx 1M+1A {1M for Jﬂ (y,- y)dx
- L’ (-6 x> + 12x)dx
= [-—2 x + 6x2I 1A For primitive function only
=8 1ia
)
£ (a) %‘ = 8- 10x
y =8x~ 5x* + k 1A
Put x=1, y=13, k=10 1M For substituting (1, 13) and
finding k
.. The equation of C is y = 8x - 5x® + 10 1A
(bp) At x =0,
dy _
I5 - 8 1a
. 1
J.slope of normal = ~3 iM
y = 10 ™M
The equation of the normal is
y-10 _ 1
x-0~ 8 '
y=—%x+10 ’ 1A lorx+8y -8 =0
=
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g. (a) A, B are equidistant from the centre
(h - 5)2 + (k- 5)2=(h~- 7)2+ (k- 1)? 2a

h? - 10h + 25 + K - 10k + 25 =
h® - 14h + 49 + K* - 2k + 1

h = 2k ‘ ia

Alternative §olution

Mid point of AB = (6, 3), slope of AB = - 2 1A

,Equation of perpendicular bisection of AB

y-3 .1 1M
x-8& 2 -
x = 2y

Since (h, k) lies on the perpendicular bisecton,

Soh o= 2k 1A

Equation of C is

(x - h)2 + (y - k)2 = (h - 7)2 + (k- 1) 1M or = (h - 5)? + (k - 5)?
§ (x = 2k)? + (y - k)2 = (2k - 7)* + (k- 1)?
x4+ y* - 4kx - 2ky + 30k - 50 = O 1
5

(b) Slope of line joining centre (2k, k) and B(7, 1)

. k-1 - k-1
T iM Accept %
- 7- 2k 7 - R
. Slope of tangent at B = . 2
P g T_—-I iM Orm
Since slope of tangent at B = %
7 - 2k
-1 * % 1M In one unknown

1A

S Equation of C is x> + y* - 12x - 6y + 40 = 0 or (x - 6)2 + (y - 3)} =5

>
0
w
=
F 1
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Alternative solution :

Method (2) :
x* + y* - 4ky - 2ky + 30k - 50 = O

2% + 2}'%}_}: - 4k - 2k% =0 1M

dy _ 4k - 2x

I 2y - 2k
At B (7, 1), % = _%]f:'_;kﬁ =.% 1M+1M 1M for substituting (7, 1)
1M for equating .%
k=3 . 1A

. equation of € is X2 + y° - 12x - 6y + 40 = O 1A

Method (3) :

The equation of tangent at B is

y-1 =.%(x - 7) ia

Distance from centre (2k, k) of circle to

é the line

/] !

: 2k-2k-sl

, = 1M

| Vs
=ys
V5 = {5k - 30k + 50 1M
K~ 6k+9=0 '
- k=3 1A

s.equation of C is x> + y* - 12x - 6y + 40 = 0| 1A

Methed (4) :

The equation of tangent at B is

y—1=.%‘.(x—-7) | 1A

y =.%(x-—5) (or x = 2y + 5)
Substitute into C
X+ %(x-— 5)2 - 4kx - 2k_;‘.(x— 5) + 30k - 50 =0 | 1M {lor substitute x = 2y + 5
5x* - 10(2k + 1)x + 140k - 175 = 0 Sy* + (20 - 10k)y + (10k-25) =0
Dis. = 100(2k + 1)? - 20(140k - 175) = 0 iM (20 - 10k)? - 20(10k - 25) = 0
K- 6k+9 =0
k=3 : 1a

VCequation of C is x> + y> - 12x ~ 6y + 40 = 0| 1A
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(¢) . Radius of ¢ =vV(a- 7)? + (k- 1) 1M or m

= ySk? - 30k + 50
Distance from (ik, k) to the line ¥y = 3x
_ |3(2k) -k

i v

M Accept missing absoulte signs

If the circle touches the line,

, 5k I = 5K2 ~ 30k + 50 1 1M For equating and expressing
Y10
R in one unknown
—- ‘ K - 12k + 20 = 0
k=2 or 10 1A

. The equations of the circles are

X+ 3y - 8x - 4y + 10 = 0 1A or (x - 4)? + (y - 2)2 = 19
and x2+y2-40x-20y+250=0 in Or (x-20)*+ (y - 10)2 = 250
6
;ﬁ
Alternative solution
Substitute y = 3x into o4
X+ (3x)? - 4kx - 2k(3x) + 30k - 50 = 0 1M
10x?* -~ 10kx + 30k - 50 =0
Discriminant = iGGA2 — 40(30k - 50) = 0o 1M+13
- K - 12k + 20 =
k=2 or 10 ia
* The equations of the circles are
x2+y2—-8x—4y+10=0 1a
and x2+y2—40x-2o_y+2so=o ia
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Solution Marks Remarks
* 2
10.  (a) _dx . f“ _SEE_‘L‘?_ 1A+1A |1A for integrand
01+ x? o 1+tan’ o
1A for limits
=f" de 1A
-~ JO
=7 1a
3
. i
{b) 3 + 2sinx + cosx
- 2
=3 + 2( 2t ) + 1-1t 1A+1A {1A for sinx
1+ t? 1+t
1A for cosx
_ 2(2+2t + t?) 1
- 1+t
t =tan.§
dt = % secz_;dx
dx = 2dte
1+ 22
[ dx - 1+ ¢? 24t 1A
J 3 +2sinx + cogx 2(2 +2t +t3) 1 +¢t2
=J' det
2+2t +¢?
,__f de 1
1+ ({1+¢t)?
. ]
x
c Put t = t
(c) u anz.
o dx _[° dt
f-' 3 +2s1nx +cosx _j. Y 1A
3 11+ (1 +¢)
Put u =1+t 1A
0 1
J’ dt ___J‘ du 1A
A1+ (1+¢t)? o 1+ u?
= % (using the result of (a))| 1A
S
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4 9 (2sinx + cosx)dx
(d) f.; 3 +2sinx + cosx
= (1- o 3 ydx IM+1A |M fxr K, + %
-3 3 +251NnXx + COsSx 3 +2sinx +cosx
0 0 dx
- J’.; dx - 3_{.; 3+ 2s8inx + cosx
k14 T
=T-3
7~ 7)
w
‘E —_—
3
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11. (a) Substitute y =mx + ¢; into x® =8y
Y- <.,
x2=8(mlx+c‘) 1A Or(_nT__) = 8y
t
. x'- 8mx - 8¢, =0
Discriminant = 64m?® + 32¢, = 0 B 1M
c, = -2m? ia
. 3
(b) Equation of I, is y = mx - 2m? ia
Yy = mx - 2m?
iM For solving the 2 eqns.
Y = mx - 2m}
0 = (m - m)x - 2(m? - m?)
x = 2(my + m,) 1
y = mx - 2m?
=m[2(m + m)) - 2m?
= 2mm, 1
_4
(c) Let (x, y) be a point on the locus.
& X = 2(m + m)
iY = 2mm,
MM tan® ia Accept no absolute sign
T+mm k! P 9
( T )y?=1 1M For sguaring bcth sides
T+ om, qu g »
: (m + m)® - amm, = (1 + mm,)? . ia
X 2 _ - Y2 7 2 . N
(_2_) 2y = (1 + _2.) 1M Foy substituting
m,+m2=.§,m,m2=%
x? - y? - 12y -4 =0 1A
S
(4) Let (x, y) be a point on the locus
{x = 2(m + m,)
y = 2mm,
Since L; L L, , mm = -1 ia
y = 2mm, = -2
.. the equétion of the locus is y = -2 1a
. Y A of ) S,
' L - la For a line below and
X x parallel the x-axis
> >
© © ia For labelling the axes
and the line
.,H 7= -2 4 B
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12. (a) By Sine law,

AC 100 1M+1A |1M for _AC__ _AB
sinf gin{w - a -f) s1nB sinC
AC = 100sinf (km) 1
. sin(a + P)
PC = AC tand 1A
- 100 sing tanf (km) 1
sin(a + ) E—
=
. . _ 1008in30°
(B) (1) AC = sinasT 307
= 51.76 (km) 1A
100 sin43°

AC' =
sin(37° + 437)

= 69.25 (km) 1A

(ii) ZcCAC’ = 45° - 37° = go 1A

By Cosine law,

CC? = AC?* + AC'® - 2(AC) (AC')cos/CAC'
= {51.76)? + (69.25)% -
2(51.76) (69.25)cos8° iM
cCc’ = 19.38 (km) 1A

(iii) Increase in height

= p'c’ - PC
- i00s8in43°tanl7°® 1008in30°tan20° ,
= - -+ o o __
5In(43° +37%) IR (307 7457, 1M+1A Jor AC' tanl7° - ACtan20°- 1M

(iv) Let the angle of elevation be v

P'C'- PC

t =
any — o 2M
¥ = 6.86° 1A
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13. (a) (i) Vv = f{’k wx?dy (Accept J:knxzdy) V IM+1A 1M for nf: x?ay
= f’“”' m(a?- y’)dy 1M For integrand only
= qnlaly - _;'y:*]:"" _ ; ia For primitive function only
© =nlal(h- a) - %(h— a)? +a3-~ %‘.a’]
= n{a’h- a’- %. (A%~ 3h% + 3ha?- a%) + a3~ %a’
=nhl(a -~ %h) . 1
(ii) Put y = -a + h into ¥ + y? = a?
x> = a® - (-a + h)? 1M For finding the radius
= 2ah - Rt
A = mwh(2a - h) 1
=
. dv _ dv dn .
{b) (1) IE ST TE 1M For chain rule
g;; =nh(2a- h) (= A) 1A Accept g}',‘i = A
= dh '
kA =25
% =~k 1a
g% is a constant.
Alternative solution
av _ _
aE - kA
dv dh _ _ ’
T TE T KA < 1
oy dh _ L av
w(2ah - h )H'E kmh(2a -~ h) lAa For finding &
% =~k " ia
. g‘flf is a constant.

4
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- da _ _
(ii) (1) 5 =k
h = -kt + ¢ (where ¢ is a constant)| 1M Accept h = -kt
Att=0,h=.2a’.'.c<=_¢3[a IM
At t =30, h=0 ~k=_~a 1M
: 40
ch=3a-1ar-_2 (30-¢ 1
4 30 40
(2) At t = 10
_ 1 _ -1
- h = ;£a(30 - 10) = za 1A
h
vV = 2 -
nh*(a 3)
- a.,2 - 1
T(3)a- za)
= %na3 1a
9
wham,
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