H—

éj\
1 Mzsm_z
2(m+2n) =3(3m-2) 1M
2m+4n=9m-6
9Im—-2m=4n+6 IM | 451 mE—8
Tm=4n+6
4 .
m = “;6 1A | SE(E
Em+in=3m—2 M
3 3
2 4 Al =1
3m——m:§n+2 IM | 458 mE—2
Zm:ﬂn+2
3
m=;n+g 1A | S
--------- @)
3 2 3 2
2. + +
3x-5 3-2x 3x-5 3-2x
_ 3 2
3x-5 2x-3
_ 3(2x—3)-2(3x-5) ~ 3(3-2x) +2(3x-5) M
(3x—5)(2x—3) (3x—5)(3—2x)
_ 6x-9-6x+10 _ 9-6x+6x-10 M
(3x-5)(2x-3) (3x—5)(3—2x)
B 1 B -1 <t
" (3x-5)(2x-3) ~ (3x—5)(3-2x) A | S
--------- 3)
3 (a—3)2
. (aSb—Z)—3
a—G N
= 246 1M & (xy)" =x"y" H (x")" =x™
a“b
A 1 . z° _
=—b6 1M é’a}z"zz—pﬁz—qzzpq
18
:";‘)_6 1A




fiE pa) st

(@ 3a’+a’h—2ab’
=a(3a® +ab—2b?%) 1M

=a(3a—2b)(a+b) 1A | BEHE

(b)  3a’+a’b—2ab® —6a+4b

=a(3a—2b)(a+b)—6a+4b IM | &I () AYSE S
=a(3a—2b)(a+b)-2(3a—2b)
= (3a—2b)(a?+ab—2) 1A | BCE(E
--------- 4)
(d) E{E =$168x75% 1M
=$126 1A
(b)y FHFAEDTR = —1226 %0 . 100% 1M
=40% 1A
--------- 4)
(@ 4(x+2)> X0
11
20(x+2) >11x-5 4x+8>€x—1
11
20x+40>11x—-5 4x—€x>—9
9x > —45 %x >-9 IM | A x iE—iE
X>-5 X>-5 1A
(b) 5+2x>-6
2x>-11
x> —1_21 1A
AEHLHENELy x>-5 ©
B/ NEERR Ry 4 o 1A




i bl st
(@) A BYERAMER (24,327°) 1A | #2 A'(24,327°)
& A'=(24,327°)
(b) L A4EY AA' BYEEE L - 1A
(c) &% B AYRRAAEEs (r,0) -
HI] r=2x24c0s30° M
=243 >
0 =327°+30° =357° 1A
. B AR A (244/3,357°) -
| 6 =360°— (30°—27°) = 357° 1A
4)
VN ~~
(@ - 3cD=4AB
—_~ A~ ~ g
.CD:AB=4:3 CD=§AB
2 /CAD=4k » /ADB=3K - 1M
Hi| 4k +3K +96° =180° 1A
7k = 84°
k =12°
/ADB =3k =36° 1A
= /ADB=x° » ] ZCAD = %x" 1M | 3% /ADB=x
4 4
x°+§x°+96°:180° 1A x+§x+96°:180°
! X° = 84°
3
X° =36° 1A X =36°
.". ZADB =36°
(b) i CD -
/ADC =90°
/ACD =90°—4x12° 1M
= 42°
/ABD = /ACD
=42° 1A
~/BDC =90°—36° 1M
=54°
/BAC = /BDC
=54°
Z/ABD =96°—54°
= 42° 1A




9. @ 5 1A
(b)  RFHVELLAH
=360°-108°—-72°—-126°
=54°
9X108+4X126+7X72+54X:6.25 1M
360
54x =270
X=5 1A
(c) ATk
2126+54 1M
360
_1 1A
2
""""" ®)
10. (@) &% h(x)=ax+bx* » Hrfa f b RIEEHFE - 1A
FH h(-2)=8 k& h(3)=33 - 1%
—2a+4b=8 M | s
a—20=—-4  eeee ) r---- afEf—IERHR
% 3+%=33 || '
a+3b :11 ...... (2)
fiZ (1)~ Q) M >BH a=2>b=3- 1A | SEWIHIERE
. h(x) = 2x+3x?
""""" 3
(b) h(2x)=16
2(2x) +3(2x)? =16 1M
4x+12x* =16
X +x-4=0 1A
(Bx+4)(x-1) =0
x=—g o x=1 1A | GATEIERE
2(2x) +3(2x)? =16 1M
S y=2X >
H 3y*+2y-16=0 1A
@y +8)(y-2)=0
8 _.
y=-3 2y
8 _.
2x=—= I 2x=2
3
x=—% % x=1 1A | GRIEER
""""" 3




i3

11.

(@)

(b)

.\\a
BGD

" a=b=c (EA1)
y+bh=a+x (AYMNA)
. y=X
F AABD K ADCE
“oa=c (2251
x=y (Es
. AABD ~ADCE (Z7)

ST

B 1 A ERERR R AT IERERE A -

TEIL 2 RIS IERER A ] IERERE

1B 3 A —IERERE AT — Eﬁﬁ*%Zﬂi**@E’T’“

AD BD
H (a) A1 DE_CE (——)
676
4J7 CE
CE=4
AB=AC=14+4=18 (£ABD = «DCE)

18 _6

DC 4
DC =12

. BC=6+12=18

.. AB=AC=BC=18

At ABC f—EE =A -

1M

AAA T AA

WARURHE



figz Vil
12 (@ a=15 1A
28+29
b=
2
=285 1A
19+20+k _
2
k=3 1A
--------- ®3)
(b) “FHHHE =225
PRI EEE S p K q>
Hi LM' =225 1M
1 2 )
p+gq=43 1A
FRPr Ry 21 A WEEEE 23 81 24 >
HIE p<21l & gq<21 1M
p+q<42
[t p+q=43 fHFJE -
B LARG ~ 12 WAHAY s 80R v gEREE - 1A WNEF R




fiz %) it
13, (@ % p(x)=(x*-x-6)(ax+b) » Hrfra b R M | &R ax+b

A p(-1) =-4(-a+b)=4 M |----

a-b=1 e ) [ SET A —TE R
A p(2) =-4(2a+b)=-20 e

2a+b=5  .oon.. ©)
R (1) QM= B a=2>b=1- 1A | 4GWHIHIERE
CLp(xX) = (X2 —x—6)(2x +1) 5 p(x) =2x°* —x* -13x—6
#op(x)=ax+bx?+ox+d > Erra~b-c i dBEE
FHFA p(x) B# x* —x—6=(x=3)(x+2) &k -
i pd)=27a+%+3c+d=0 o @ L N T

p(-2)=-8a+4b-2c+d=0 ... (2 ----
L p(h=-atb-crd=4 ® IM | R
p(2)=8a+4b+2c+d=-20  ------ 4 ----
ORI O DSOS
a=2>b=-1>¢c=-13 > d=-6 1A | §EVUIHIERE
""""" 3
(b)  p(x)=q(x)

(x* =x—6)(2x+1) = (x—=3)(2x +k) 1M
(X=3)(x+2)(2x+1) = (x—3)(2x+Kk)
(x=3)(2x* +3x+2-k) =0 1A
x=3 5 2x* +3x+2-k =0
R TTEA (B EZAEEUR
# A=9-82-k)>0 1M

k >Z

8
3 B 2 +3x+2-k=0 MR -
H| 29-k=0 M | & 3 HRATIEE
k=29

.'.k>£ﬁk¢29 1A




i 5
14, (a HMEU=AE &
r.h 1M
3 6
h
r=—
2 ’
SR Loem
= E7rr2h
3
1 ,h, PINAN
== 7(=)*h IM | IMEEUA
372
= TR (cm®) 1A
12
--------- ©)
® Q) Zn =60 M
12 45
h® =64
h=4 1A
(i) SUEEFPHEE Fs kem
1 26 7 .p 6k
i 3 : 12 _ 2y IM+1A
~7.32.6 6
3
6k 39
6 3
k =6-2(319)
~ 0.663196702 B SIS 0.663
<1
EEEE - 1A RN




# %
. C’C+cClC]
15. AR =% IM+1IM | IM 4853 F » IM45r
4
-2 1A | SRR 0857
Cs CS
Pk = 1—F IM+1M | IM& 1-P > IM % —
4 4
7
_5 1A
7
--------- @)
2F =16
log, 2o+ ) =4
p—a=4 TTTT
i---- %4 —7]
{205+,B 16 1A e —IA
ffr15 a=4 > B=8 1A | 45WIHIERE
--------- 2
(b) F—IH T,=log4=2log2
S "JE T,=1log8=23log2
3IogZ 3
VAN —
z 2Iogz 2 M
2log 2[(—)n -1]
3—2>1000 1M
|
2
(E)n -1> 250 (E)n —1>830.4820237
2 log 2 2
(3)n 5 250 (§)n > 831.4820237
2" " log2 2
250
nlog > Iog(—+l) 1M nlogl.5>2.919852864
|og(@+1)
N> log2
Iog§
2
n>16.58147531 n>16.58147531
n YR/ IMEF 17 - 1A
--------- 4)




fizt

5y i3

(i) AABC HYMHEITE
_ar_ br cr

2 2 2

17. (@)

r
= 3 (a+b+c)
=1ISs
(i) X AABC i
=/s(s—a)(s—b)(s—c)
" rs=4/s(s—a)(s—b)(s—c)

r= %\js(s —a)(s—bh)(s—c)

_ \/(S —a)(s—b)(s—c)
S

(b)
Q(0,5)

OP=12 » OQ=5

PQ=412? +5%* =13

" 12+5+13
FRFEFR s= >
=15
oo [05-12)a5-5)@5-13)
T 15

=2
Bt =(2.2)

P(12,0)

BRI R (X—2)° +(y—2) =4

1M

1 WA

M

1 AR

M

1M

P2 (x=2)+(y-2)* =2
A\ x4 y? —ax—dy+4=0




18. @ ()

it bl
.20 =— 16 1M
sin56° sin ZADB
Z/ADB =~ 41.54668313°
ZABD ~82.45331687°
~82.5° 1A | B S 825°
(i)
% E B A %E BD fJER -
FH}> ADBA= ADBC
#r CE LBD -
.. ZAEC BFTKHTA - 1M
AE ~165in82.45331687°
=15.86141093
08 SAEC = 15.86141093° +15.86141?932 -15? M
2(15.86141093)
Z/AEC ~56.43835278°
FsRASF By 56.4° o 1A | BB RAERES 56.4°
E4& EA=EC
1
. /AEC EAC 1M
sin(——)==—
2 AE
N 75
~ 15.86141093
/AEC ~56.4° 1A | B S 56.4°




i 5

(b) & N JH A Z¥@ BCD HIHERE -
BE N {£ CE [ -
AN = AEsin ZAEC
~15.86141093sin 56.43835278°

~13.21717866
sin@ = ﬂ
AB
~ 13.21717866
16
6 = 55.69749604° 1A | BB EESR 55.7°
1
~AC
. ZABC 9
sin=— 2 =% 1M
X 2 AB
_75
16
Z/ABC ~ 55.90637377° P B AEERE 55.9°
>0
AL > A EEZEE 1A | WEBE TR
2 2 _ 2
cos ZABC = 18 16" 15" 1M
2(16)(16)
/ABC ~55.90637377° P B ENES 55.9°
>0
AL > NEEZ EE - 1A | PAEEE TR




# 5

19. (@  f(x)=3x*—6(k —1)x+4k> -6k —6
=3[x* —2(k —1)x+ (k —1)?]-3(k —1)® + 4k> -6k — 6 M | &l
=3(x—(k-1)*+k?-9 1M

Pz P(k-1,k*-9) B

P A9AARERy (k-1,k*-9) - 1A P—(k_1,k—9)
--------- ©)
(b) () Q YA (k-1,15-k?) 1M
(i) . P K Q LA —%RA
C.k=1>0 K k*-9>0 K 15-k*>0 1M
k>1 R (k<-3 5 k>3)F —J15<k<+15 1A
% 3<k <15 1A

(i) 4k*>—6k—6=34

2k? ~3k—-20=0
(k—4)(2k +5) =0
.'.k:4ﬁk:_g () 1A

P BEAAEERy (3,7)
Q BEAMER (3,-1)
R BRAAESy (-1,73)

T Mgy "Mog = (%)(fltls) =-1 1M
.. ZPRQ=90°
X Mgg "My = (g)(g) #-1 1M
.. ZPOQ = 90°
.. ZPRQ = ZPOQ
AL P~ Q- O B R PURAILH - 1A | DVERETEER

Bl P~ Q K O ETER

x> +y*+Dx+Ey+F =0

A (0,0) 5 F=0

RAB,T) k& @,-) F
9+49+3D+7E=0 1M | B

———- R
1

9+1+3D-E=0 R
- 16
itz > 15 D=—? » E=—6

, 1
Bl By x2+y2—§x_ey=o

B[l 3x* +3y* -16x-18y =0
A R(-1,3)

" 3+27+16-54 %0 M
LM P~ Q K O HYEA#EME R OE-e
AL P > Q- O B R PURSAILE - 1A | VEEETEE




PaperlI

Solution Marks Remarks
1 2m+2n) o
2(m+2n) =3(3m—2) 1M
2m+4n=9m-6
IM-2m=4n+6 1M for putting m on one side
Tm=4n+6
4 .
m= n7+6 1A or equivalent
2 m+ 4 n=3m-2 M
3 3
3 Zp=d 2
m-gm=2n+ IM | for putting m on one side
Zm = ﬂn+2
3 3
m =£n+§ 1A or equivalent
7 7
--------- ®3)
3 2 3 2
+ +
3x-5 3-2x 3x-5 3-2x
_ 3 2
3x-5 2x-3
_ 3(2x—-3)-2(3x-5) ~ 3(3—2x)+2(3x-5) M
(3x=5)(2x-3) (3x=5)(3—2x)
_ 6x-9-6x+10 _ 9-6x+6x-10 M
(3x-5)(2x-3) (3x—5)(3—2x)
-1 -t 1A ivalent
(3x—5)(2x—3) (3x—5)(3—2x) or equivalen
--------- @)
a—3 2
3. %
(@bh™)
a—G
= 1M for (xy)" =x"y" or (x™)" =x™
24-6 p
=a_6 1M for z“’:i or L=z
b z? A
18
= b_6 1A




Solution Marks Remarks
(@ 3a’+a’b-2ab’
=a(3a® +ab—2b?%) 1M
=a(3a—2b)(a+b) 1A or equivalent
(b)  3a’+a’b—2ab® —6a+4b
=a(3a—2b)(a+b)—6a+4b 1M for using the result of (a)
=a(3a—-2b)(a+b)—-2(3a—2b)
= (3a—2b)(a* +ab-2) 1A or equivalent
--------- 4)
(@  The selling price =$168x75% 1M
=$126 1A
(b)  The percentage profit = 126-90 _ 100% M
= 40% 1A
--------- 4)
(@) 4(x+2)> X0
11
20(x+2) >11x-5 4x+8>gx—1
11
20x+40>11x-5 4x—€x>—9
9x > —45 §x>—9 1M for putting x on one side
X>-5 X>-5 1A
(b) 5+2x>-6
2x>-11
X> _u 1A
Thus, the required rangeis x>-5.
The least integer is —4. 1A




Solution Marks Remarks
(@  The polar coordinates of A' are (24,327°) . 1A accept A'(24,327°)
or A'=(24,327°)
(b) L is the perpendicular bisector of the line segment AA" . 1A
(c) Let (r, @) be the polar coordinates of B .
Then r =2x24co0s30° M
=243 >
0 =327°+30°=357° 1A
.". The polar coordinates of B are (24+/3,357°) .
0 =360°—(30°—-27°) =357° 1A
--------- )
~ ~
(@ - 3CcD=4AB
~ ~ ~ 4
..CD:AB=4:3 CD:EAB
Let ~.CAD=4k, ZADB =3k, M
then 4k +3k +96°=180° 1A
7k =84°
k =12°
/ADB = 3k = 36° 1A
Let ZADB=x° > then ZCAD = %xO ’ M Let ZADB = x
4 4
x°+§x°+96°:180° 1A x+§x+96°:180°
Tyo =840
3
X° = 36° 1A x =36°
.. ZADB =36°
(b) Join CD.
/ADC =90°
ZACD =90°-4x12° M
=42°
ZABD = Z/ACD
=42° 1A
«/BDC =90°-36° M
=54°
/BAC = /BDC
=54°
ZABD = 96°—54°
=42° 1A
--------- Q)




Solution Marks Remarks
9. (@) 5 1A
(b)  Unknown angle at the centre
=360°-108°—72°-126°
=54°
9><108+4><126+7><72+54x:6.25 M
360
54x =270
x=5 1A
(c) The required probability
12
_ 6+54 M
360
_1 1A
2
--------- (5)
10. (@) Let h(x) = ax+bx?, where a and b are non-zero constants. 1A
From h(-2)=8 and h(3)=33, we have
—2a+4b=8 M | 7o !
a-2b=—4 ... Q) L_--- for either substitution
and 3a+%=33 | | 77" !
a—+ 3b = 11 ...... (2)
By solving (1) and (2) ,wehave a=2, b=3. 1A for both correct
h(x) = 2x+3x*
--------- ®3)
(b) h(2x)=16
2(2x) +3(2x)* =16 M
4x+12x* =16
3 +x-4=0 1A
(Bx+4)(x-1)=0
X = —g or x=1 1A for both correct
2(2x) +3(2x)* =16 1M
Let y=2x
then 3y>+2y-16=0 1A
By+8)(y-2)=0
8
=—— 0or y=2
y 3 y
2X = _8 or 2x=2
3
4
X= -3 or x=1 1A for both correct




Solution

Marks

Remarks

11.

A

\\a
BBD

(@) oa=b=c
y+b=a+x
. y=X
In AABC and ADCE
) a=c (given)
X=y (proved)
. AABD ~ ADCE (equiangular)

(given)
(ext. Zof A)

Marking Scheme :

Case 1 Any correct proof with correct reasons.

Case 2 Any correct proof without reasons.

Case 3 Any relevant argument with correct reason.

AD BD , AB
e cE Cbc
8T _ 6

47T CE

CE=4
AB=AC=14+4=18 («£ABD = /DCE)

(b)  From(a) , we have

DC =12
BC=6+12=18
AB=AC=BC=18

Thus, ABC is an equilateral triangle.

1M

AAA or AA.

f.t.



Solution Marks
12. (@) a=15 1A
b 28+29
2
=285 1A
19+20+k _n
2
k=3 1A
--------- ©)
(b) Themean =225
Let p and g be the remaining two data,
then %23*24 -225 iy
p+q=43 1A
If the median is 21 and there are two data which are 23 and
24
So,we have p<2land gq<21 1M
p+q<42
It is impossible since p+q=43 .
Thus, the medians of the former and the latter data are not
the same. 1A f.t.




Solution Marks Remarks
13.  (a)  Let p(x)=(x*—x—6)(ax+b),where a and b are constants. 1M for quotient ax+b
Then p(-1)=-4(-a+b)=4 M |----- :
a—-b=1  --e-- Q) S for either substitution
Then p(2)=-4(2a+b)=—20 | ]2 :
2a+b=5 ... 2
By solving (1) and (2) ,wehave a=2, b=1. 1A for both correct
Cp(xX) = (X2 —x—6)(2x +1) or p(x) =2x>-x*-13x-6
Let p(x) = ax®+bx® +cx+d ,where a, b, ¢ and d are constants
Since p(x) is divisible by x* —x—6=(x—3)(x+2),
sowe have p@)=27a+%+3c+d=0 .- @ M | T i _____ for either substitution
p(-2)=-8a+4b-2c+d=0 - @ | |- '
and P =-a+b-c+d=4 - ®) M T for either substitution
p(2)=8a+4b+2c+d=-20  ----- @ | |- '
By solving (1), (2), (3) and (4), we have
a=2>b=-1>¢c=-13> d=-6 1A for four correct
--------- @)
(b)  p(x)=a(x)
(x* =x=6)(2x +1) = (x—=3)(2x +k) 1M
(x=3)(x+2)(2x+1) = (x—=3)(2x +k)
(x=3)(2x* +3x+2-k)=0 1A
Xx=3or 2x* +3x+2-k=0
Since the equation has three distinct real roots,
So, we have A=9-8(2-k)>0 1M
k> !
8
If 3 isthe rootof 2x*+3x+2-k=0,
then 29-k=0 1M for substituting 3 into the equation
k=29
1A

. k>g and k =29




Solution

Consider the similar triangles, we have

r_h
3 6
h
r=—
2 2
The volume of the sand
=l72'r2h
3
1 ,h,
= 7(2)%h
37r(2)
T
=—h®* (cm®
1 (cm®)
i) Zh =27 60
12 45
h® =64
h=4
(if) Let k cm be the height of the sand,
1 26 T g 6k
we have 3 12 _ 28y
Zr-36 6
3
6-k 319
6 3
k =6-2(319)
~0.663196702

<1

.". The claim is agreed.

12cm

1M for substitution

accept answer correct to 0.663

f.t.



Solution

Marks

_ C/C;+CJC;

1M for numerator,

The required probability =
15 required pr iy C/ IM+IM 1M for denominator
:g 1A accept answer correct to 0.857
CS C5
The required probability =1—C—‘; 1M+1M | IM for 1P, 1M for C—‘;
4 4
7
6
=— 1A
7
--------- ©)
6. () 2/~ =16
. a
log,(2a+p)=4
pra=a 1A ither on
20+ =16 ___=---either one
Solving, =4 > =8 1A for both correct
--------- )
(b) Thelstterm T, =log4=2log2
The 2nd term T, =log8=3log2
The common ratio = 3log2 _3 1M
2log2 2
3\
2log 2[(7)" 1]
2 >1000 M
3
1
2
Syro1-20 )" ~1> 8304820237
2 log 2 2
(E)n > 250 + (§)n > 831.4820237
2 log 2 2
nlog 3 > Iog(@ +1) 1M nlogl.5 > 2.919852864
2 log2
log(:22 +1)
. log2
log 3
2
n>16.58147531 n>16.58147531
The least value of n is 17. 1A




Solution Marks Remarks
17. (@) (i) Theareaof AABC
_ar br cr 1M
2 2 2
r
=—(a+b+c
2( )
=rs 1 f.t.
(if) The area of AABC
=/s(s—a)(s—b)(s—c)
" rs=4/s(s—a)(s—b)(s—c) 1M
r= l\/s(s—a)(s—b)(s—c)
s
_ \/(s—a)(s—b)(s—c) rn
s
--------- 4)
(b) Y
Q(0,5)
0] P(12,0)
OP =12 > OQ=5
PQ=412°+5° =13
The semi-perimeter s = % 1M
=15
. 15-12)(15-5)(15-13
L[ )(15)( ) ™
=2
The centre =(2, 2)
The equation of the inscribed circle is accept (x—2)2 +(y—2)? =22
(x=2)° +(y-2)* = 4. 1A

or X> +y?—4x—-4y+4=0



Solution Marks
18 @ () 20 _ _ 16 1M
sin56° sin ZADB
ZADB = 41.54668313°
ZABD ~82.45331687°
~82.5° 1A accept answer correct to 82.5°
(ii)
Let E be the foot of the perpendicular from A to BD .
Since ADBA = ADBC
CE 1 BD.
.". ZAEC is the required angle. 1M
AE ~165sin82.45331687°
=15.86141093
cos SAEC ~ 15.86141093° +15.8614120932 -15° M
2(15.86141093)
ZAEC ~56.43835278°
The required angle is 56.4°. 1A accept answer correct to 56.4°
Note that EA=EC
1
=AC
sin(ZAECy 2 M
2 AE
15
" 15.86141093
ZAEC ~56.4° 1A accept answer correct to 56.4°




Solution

Marks

(b)

Let N be the foot of the perpendicular from A to the plane BCD
Note that N is lyingon CE.
AN = AEsin ZAEC
~15.86141093sin56.43835278°
~13.21717866
sind = AN
AB
_13.21717866
- 16
60 =55.69749604°
1
_saBC R AC
SIN—=——
2 AB
75
16
/ABC =~ 55.90637377°
>0
Thus, the claim is disagreed.

1A

1M

1A

accept answer correct to 55.7°

accept answer correct to 55.9°

f.t.

162 +16% —157
2(16)(16)
ZABC ~55.90637377°

>0
Thus, the claim is disagreed.

cos ZABC =

1M

accept answer correct to 55.9°

f.t.




Solution Marks

19. (@  f(x)=3x*-6(k—1)x+4k> -6k —6
=3[x* —2(k —1)x + (k —1)*]-3(k —1)* + 4k® —6k — 6 1M for completing the square.
=3(x—(k-1)*+k*-9 1M
accept P(k-1,k*-9)

H 2
The coordinates of P are (k—1,k"-9) . 1A or P=(k—1,k?—9)
--------- ®3)
(b) (i) The coordinates of Q are (k-1,15-k?) M
@ii) *.© P and Q lie in the first quadrant
k—-1>0 and k?*-9>0 and 15—k?*>0 1M
k>1and (k<-3 or k>3)and —15 <k <15 1A
Answer : 3<k <15 1A
(iii) 4k* -6k —6=34
2k*—3k—-20=0

(k—4)(2k+5)=0
C.o k=4 or k=—g (rejected) 1A

The coordinates of P are (3,7)
The coordinates of Q are (3,-1)
The coordinates of R are (-1, 3)

Mpg - Mor = (;_j)(_31+_13) =-1 M
.. ZPRQ=90°
And mg, -Mgy, = (g)(g) #-1 1M
C. ZPOQ #90°
.. ZPRQ = /POQ
Thus, P, Q, O and R are not concyclic. 1A f.t.

Let x* +y®+Dx+Ey+F =0 be the equation of the circle
passing through P, Q and O

Sub. (0,0), we have F=0

Sub. (3,7) and (3,-1), we have

9+49+3D+7E=0 IM |77 either one

9+1+3D-E=0 J

Solving, we have D = —%, E=-6

The equation of the circleis x* + y? —% X—6y=0

i.e. 3x* +3y’ —16x-18y =0
Sub. R(-1,3)

© 3427+16-54=0 1M
.". The circle which passes through P, Q and O does

not pass through the point R .
Thus, P, Q, O and R are not concyclic. 1A f.t.




ER (ITESD)

DACDC CBDAB BABCC
CBBAD DCCAB DACDA
ABDDA
1. [D]
(o = =2
27n—1 (33)n—l (33n—3)4
_ 3 — g20-12n
_312n—12_
2. [A]

m® +2m—4n® —4n
=m®—4n° +2m—4n
=(m+2n)(m—2n)+2(m—2n)
=(m-2n)(m+2n+2)

3. [C]
{3x—2y=ll ...... @)
X+4y-2=11 .- (2)
(2)x3 » 5 3x+12y=39 --e--- ©)
-2 - 5 -14y=-28
y =2
KA (@) 5 3x—-4=11 > x=5
. X—y=5-2=3
4. [D]

Bx+4)(x—a) =3x" + B(x+1)
3x* +(4-3a)x—4a =3x" + fx+ B
p=4-3a
{ﬁ:—4a
4-3a=-4a
a=-4 > =16

2019/20 #EE DMEES

s BE

DABDA
BCCBD

ﬁj\



[C]
2019 + /2020 ~89.87769399
=89.88 (AEREZE VUM A ETF)

[B]
3-2x
<

AR
\al

3X+7>1

3-2x<-4
—2X<—1

3x>-6

X>-2

>

\

|
P
x
v
Y

[O]

f(x)=3x" -4x-1

f(2c-1) = 3(2x—1)? - 4(2c -1) -1
=3(4c’ —4c+1)-8c+4-1
=12¢” -20c+6

[A]

9x* +(k+1)x+1=0

A=(k+1)?-36=0
k+1=16

k=5 (&) 2¢ k=7



10.

11.

12.

[B]

THE: =(p, pa) -

HEH p K pg HEAHE-
p<0 /& g>0-

(B]

50000(1%%)8 — 56325

56325

1+ 2y =
200" 50000

X , 56325
1+ —=3
200 {50000
56325
50000

X = 200(8

1)

=3

[A]
9k? cm? = 22500 m*
9k? cm? = 22500x100° cm?
9k?* = 22500x100°
k =5000

13. [B]




14.

15.

16.

17.

[C]
BEFEIH =5+8+12+16+20+24+28+32
=145

[C]
27zr =107

r=>5
(=+5°+12* =13
KRR
=7 x5 +7x5x13

=907 (cm?)

(D]
ABCE ~ AFDE

ABCE HfE : ADEF [EfE =2%2:32=4:9
% ABCE [HifE =xcm?»

H| ADEF Fifg =%x om? -

x+gx=78
4

Ex=78
4

X=24

AABE T = 24><g ~60 (cm?)

[A]

x=a-b

y=180°—x=180°-a+b

c=y=180°-a+b
a—-b+c=180°

10w




18.

19.

20.

(B]

180°-30°
a=——"
2

=75°

b =180°-2x75°=30°

Cc=75°-30°=45°

EC = ED =6sin30°
=3

AE :6c0530°:6x§:3\/§

AB = AC
DB =3+3\3-6
=3J3-3 (cm)

[D]
5% AD=x cm:
Rl BD=42-x cm -
36X 36(42-X)
2 2
X—(42-x)=12
X=27
AD =27 » DB=42-27=15

=216

AC =+/27? +36% =45

BC =+/15* +36° =39

AABC FEFL =42+39+45
=126 (cm)

[A]
AE = AD
AD =DC
AE =DC
g N AVAC
#% /BDE=/EDC=x -
HZERME R AE=AD - Hf5
fE B FEIAN o
Log | AvAS
AAFD ~ AEFB

AF_AD
EF EB

Q[ N AV

#1




21.

22,

[C]
AD RyETE -
ZACD =90°
ZADC =180°-122° =58°
£ZBAC = ZCAD =90°—-58° =32°
ZACB =180°—-122°—-32° = 26°

(B]
B-_ BC .
cos(a + )

DC =BCtan«

AB _ BC y 1
DC cos(e+p) BCtana

1
~ tanacos(a + )

Bk
>
[
o
<
I
oo
A
N
=
e

Bk
<
I
o
>
Il
|
A
b
BN
N
N—r

a<0-°>b>0
1) % b>3-
BN AR e (FHEERRIEES B)
H (2 5 -3a<6 (."a<0)

a>-2
oG AP AVAT
B a>—2 K b>3:>4F a+b>0-
e 1L BRIT -



24.

25.

26.

27.

(Al
L,:3x+4y-96=0

x=0"y=24; y=0> x=32-

3 4
le:_Z om, =2
4
Lz:y:§x+24
y=0 > x=-18
§ . 32+18)x 24
T i s LUy

[D]
B=(3/3,1)  C=(3/3,-3)

OC =(3\3)’ +3 =6

3 1
tanf=—7==—7 > 6=30°

33 B
C=(6,330°

(D]
HEHE R R AT 4R o

[C]
C,:x*+y* +16x+12y+25=0

X,=(-8,-6) > rlzg 16% +12> —4x75=5

C,:4x* +4y° —24x-32y+75=0

x2+y2—6x—8y+§:0

X;=@3.4) r2=% 6°+8° ~75=

046 3 4-0 4
m,=——=->m,  =——=—
"048 4 3.0 3
m,, #m,,
G P N AV AR
OX, =, = 2r, = 20X,
L AT e

RRy W BRIz > FHEEAD N BROT

N o

y
X
0
L:3x+4y-96=0
y
A(-1,3V3)
B
X
0
C




28.

29.

30.

31.

32.

[C]

e 2,35 K 7 BE%E -
s _Co _ 3

Pk = =1

pilll:

6x2 3

SRR = —— — —
AT RS a7 14

(Al

SPEE R AR RE R RIAE S B ok -

(B]

HR R 23 A E/D 3 HER 23 -

AL p=q=23
HHPeER 22015
r=22x10-213=7

19423
2

R = 21

[D]

B TZEADAR ERIAD 1. RIL -
Sy =f(x+10) = f[~(x-1D] = g(x)
AN [AE @At

[A]

32°+32°

— 215 + 245
=22.2842%.2
=8(2*)* +2(2H)"
=8x16° +2x16"
= 200000008000,



33. [C]

2Iogx—i:5
log x

2log® x—5logx—3=0
(2logx+D(logx-3) =0

Iogx=—% 5 logx=3
1

* log==-log x
X

1 1
. log=== 5 -3
X 2

34. [D]
2
log, y :—§I0g2 X+2

log, y 2
—2 < ———Jog, Xx+2
> 3 g,

log, y :—%Iog2 X+4

4

log, y =log, x * +log,16

4

y=16x 3

y3 — 163 X%
x*y® = 4096

35. [A]

3ai +6i%°
1=———
1-1
3ai—-6 1+i
= — X
1-1 1+i

_ 3ai—3a—6-6i
2

-3a-6 3a-6
+
2 2

B z RaliEs
—3a—-6 _

e 0’>a=-2



36.
a~b-c pl—FEHY
c-b=b-a
I REIL -

3b
c Sc—b , S 3b—a
3 i 3
. BkIr -

. AA% n=1 AR -

5 o B RE G

37. [C]
QR - Wiz% £ZPRQ=x °
" QP=QR
X=a
% b+x=108°
. a+b=108°

-

~ 180°-108°
2

b =108°-36° = 72°
b-a=72°-36°=36°

m a =36°

38. [C]
360°

= 2 (105° — 45°)
k=3

y:mﬂw%ﬂﬁmm%W+%

O 15 . g-—sse
3



39. [B]
B y=3x-10 ftA x*+y’=10
B x*+(3x-10)* =10
10x* —60x+90=0
x> —6x+9=0
x=3 (EfR)
y=-1
IRERy (3,-1)
R S—UIRS (-1,3)
y-5_ 5-3
x—-5 5-(-1)
El x—3y+10=0

Va2 R

40. [D] Dl g ¢
fE CX LEG - illigt XG=x ° i
i
X2 +x%2=1 A i B
1 A
X=—= ’ ’
'\/E // X 1
y=+2 F 1 G
cx = f2-1_Y6
2 2
ST /AXC =0 A 2 C
J2
.0 2 1
SIN—=—F—«==—7
2 &6 B ? %
2

0=71° (EEERERPETIIE)

41. [A]
I K . BZARKAL -
SN AABC #hHHE¥ ZABC » M LMY AABC 4RHEE ZABC © AL 1 REIL -

42. [B]
HRET 0 LB T 5 A Ef R -
BRI HEE 0 NPT -
FroR#H =P’ +C'R
=60+48
=108



43.

44,

45,

(D]

ﬁﬁ**ﬁgﬁ =—><—><—+—><_><_><3

_1
12
AR :

. 21 7
ﬁﬁsjz$%%§ =1—§X§X7x3
_1
12

[D]
REEER skg -

i 54—50_48—5021
S S
5_,
s
s=6
[A]
gEZ% mo=m,
n=r-
Ko V2V,

HA A BT

_G+ClC;

(P
C;
11
_E)
C2xC/
(le— ch 1
3
11
_E)



2019 /20 MATHEMATICS Compulsory Part

Paper 2 Solutions

Answers (From left to right)

DACDC CBDAB BABCC DABDA
CBBAD DCCAB DACDA BCCBD

ABDDA
1. [D]
(o) =y =2
27n—1 (33)n—1 (33n—3)4
— 3123:712 :320—12n
2. [A]

m? +2m—4n*—4n
=m’—4n*+2m-4n
=(m+2n)(m-2n)+2(m-—2n)
=(m-2n)(m+2n+2)

3. [C]
{3x—2y=11 ...... @
X+4y—-2=11 - (2)
(2)x3 , wehave 3x+12y=39 -..... ?)
®-(2) , wehave —14y=-28
y =2
Sub. into (1) , we have 3x—-4=11 , x=5.
. X—y=5-2=3
4. [D]

(Bx+4)(x—a) =3x" + B(Xx+1)
3x* +(4-3a)x—4a =3X" + Bx+
p=4-3c
{,B:—4a
4-3a =4«
a=—4 , f=16



[C]
/2019 ++/2020 ~ 89.87769399

=89.88 (correctto 4 significant figures)

(B]

32X _ 1 or 3x+721

3-2x<-4 or 3x>-6

—2X<-7 Oor x>-2
x>Z or x=>-2
2

LoX=>=-2

Answer : x=-2

[O]

f(x)=3x"-4x-1

f(2c-1) = 3(2x—1)? —4(2c-1) -1
=3(4c’ -4c+1)-8c+4-1
=12¢*-20c+6

[A]

9x* +(k+1)x+1=0

A=(k+1)>-36=0
k+1=16

k=5 (rejected) or k=-7



10.

11.

12.

13.

(B]

Vertex =(p, pq) .

From the graph, both p and pq are negative.
p<0 and g>0.

(B]

50000(1%%)8 — 56325

(1+L)8 _ 56325
200" 50000

X ’56325
1+ —=3
200 {50000
56325
50000

X = 200(8 ~1)

=3

[A]
9k’* cm? = 22500 m*
9k’ cm? = 22500x100°cm?
9k? = 22500 x100?
k =5000

X .
>—, k isaconstant




14.

15.

16.

17.

[C]
Number of dots =5+8+12+16+20+24+28+32
=145

[C]
2zr =107

r=5
0=\5"+12% =13
Total surface area
=77x5% + 7x5x13

=907 (cm?)

(D]
ABCE ~ AFDE

The area of ABCE : Theareaof ADEF =22:32=4:9
Let xcm? be the area of ABCE,

then the area of ADEF = % x cm?.

x+gx:78
4

Ex:78
4

X =24

The area of AABE = 24><g =60 (cm?)

[A]
x=a-b
y=180°—x=180°-a+b

10w

c=y=180°-a+b
a—-b+c=180°




18.

19.

20.

(B]

180°-30°
a=——"
2

=75°

b =180°-2x75° =30°

Cc=75°-30°=45°

EC = ED =6sin30°
=3

Ve

AE :6cos30°:6x7:3J§

AB = AC
DB =3+33-6
=3{3-3 (cm)

[D]
Let AD=x cm,
then BD=42-x cm.
36x 36(42-x)
2 2
X—(42-x)=12
X =27

=216

AD =27 » DB=42-27=15

AC =+/27%2 +36% =45
BC =+/15% +36° =39

The perimeter of AABC =42+39+45
=126 (cm)

[A]
AE = AD
AD =DC
AE =DC
Thus 1. istrue.
Let #BDE =~/EDC =x |,
from the properties of rhombus and AE = AD

the sizes of all angles in the figure .

Thus Il. istrue.

AAFD ~ AEFB
AF AD
—=—=%1
EF EB

Thus, 1Il. is false.

we get




21. [C]
AD is a diameter,
ZACD =90°
ZADC =180°—-122° =58°
/BAC = ZCAD =90°-58° = 32°
ZACB =180°-122°—-32° = 26°

22. [B]

p__BC
cos(a + )

DC =BCtana

AB _ BC y 1
DC cos(e+p) BCtana

1
Ctana cos(a + f)

23. [B]
ax+hby=6
m=-——>0

When x=0 s y=g<2 ...... (l)
6
When y=0 , X=§<_3 ...... (2)

a<0, b>0
From (1) , we have b>3 .
Thus, II. isfalse. (Hence, the answeris B)
From (2) , we have —-3a<6 ("."a<0)
a>-2
Thus, |I. istrue.
From a>-2 and b>3,wehave a+b>0.

Thus, I, istrue.



24.

25.

26.

27.

(Al
L,:3x+4y-96=0
x=0, y=24 ; 0, x=32.

y:
3 4
3

4
Lz:y:§x+24

y=0 x=-18

The required area = w =600

(O]
B=(33,1) > C=(3/3,-3)

0C =[(3V3)? +3* =6

tam9—i—i
W3 3

C=(6,330°

6 =30°

(D]

Note that the locus is a pair of angle bisectors .

[C]
C,:xX*+y?+16x+12y+25=0

X, =(-8,-6) - q:% 16% 1122 —4x75 =5
C,:4x* +4y° —24x-32y+75=0

X2 +y? —6x—8y+7745:0

X,=(3,4) » r,==+/6°+8 —75=

N[~
N | o1

_0+6_3
*0+8 4

4-0_4
3

o

3

0X, 3

o

m,, # M,

Thus, 1. isfalse.
OX, =r1,=2r, =20X,
Thus Il. istrue.

Since Il.istrue, Ill.isalso true.

X

A(-1,3\3) )

L:3x+4y-96=0




28.

29.

30.

31.

32.

[C]

Note that 2,3, 5 and 7 are prime numbers.

The required probability = C—: _3
NI,
Alternative solution:
. . 6x2 3
The required probability = ——=—
q P Y 8x7 14

(Al

Mean and standard deviation cannot be obtained from a cumulative frequency polygon .

(B]

Since the mode is 23, at least three numbers are 23.

Suppose that p=qg=23.
Since the meanis 22, we have
r=22x10-213=7

19423

The median = 21

(D]

The graph of g(x) is obtained by translating the graph of f(x) to the right,

And y=Tf(-x+11) =f[-(x-1D)]=g(x)

. HI. istrue.

[A]

32°+32°

= 2% 42
=22.2%424.2
=8(24)° +2(2)"
=8x16° +2x16™
= 200000008000,



33. [C]

2Iogx—i:5
log x

2log® x—5logx-3=0
(2logx+1)(logx—3)=0

Iogx:—% or logx=3
1

* log==-log x
X

Iogl—l or -3
X 2

34. [D]

log, y=—§|092x+2

log, y 2
—===——log, x+2
> 3 g,

log, yz—%logz X+4

4

log, y = log, x ® +log, 16

4

y=16x 3

y3 — 163 X74
x*y® = 4096

35. [A]

. 3ai + 6i"
1-i
3ai—6 1+i
= - ><—_
1-1 1+i

_ 3ai—3a—-6-6i
2
-3a—-6 3a-6

+
2 2

i
Since z isa pure imaginary number,

-3a-6
2

so, 0, a=-2



36. [B]
Since a , b , c isan arithmetic sequence ,

we have c—b=b-a

Thus, 1. isfalse.

C b
= — 3(:4) and 3_ — 3b—a
3 3
Thus, 1. is true .
Il. istrue only when n=1.

37. [C]
Join QR ,andlet /PRQ=x .
" QP=QR
X=a

and b+x=108°

. a+b=108°
and a= M =36°

b =108°-36° = 72°
b-a=72°-36°=36°

38. [C]
360°

= 2x (105° — 45°)
k=3

y = €0s(3x°+ ) = cos3(x° + g)

O_ 150 | a5
3



39. [B]
Sub. y=3x-10 into x*+y*=10 ,
we have x*+(3x—-10)>=10
10x*> —60x+90=0
X*—6x+9=0

x=3 (repeated)

y=-1
The point of contactis  (3,-1)

From symmetry, we know that (-1, 3) is another point of contact

. . -5 5-3
The equation of tangent is —— =
x=5 5-(-1
i.e. x—3y+10=0
40. [D] D. / ¢
Construct CX L EG andlet XG=x . i //
i
x> +x° =1 A i B
| ) y
1 —7rf-7H
X=— // /
2 / X 1
y=+2 F -
CX = /2—l :ﬁ
2 2
Let ZAXC =@ be the required angle . A 2 C
2
.0 2 1
sin—=—“%-==— \6
2 J6 B 6 >
'y 2
2
@ =71° (correct to the nearest degree)
X

41, [A]
Obviously, I. and II. aretrue.
Circumcentre lies outside AABC and faces ZABC , while orthocentre lies outside AABC and is opposite to

Z/ABC .Thus, Ill. isfalse.

42. [B]
Consider the two situations where 0 or 5 being the units digit respectively .
Note that 0 cannot be put at thousands when the units digitis 5.
The required numbers =P, +C.'P,
=60+ 4
=108



43. [D]

The required probability :ngXE-FEXZXEXs

1
12

Alternative solution :

The required probability = 1—§x%x;x 3

1
12

44. [D]
Let s kg be the standard deviation ,

54-50 48-50 _

then 1
s
L)
S
s=6
45. [A]
Obviously m, =m, ,
h=rn,
and v, 2V,

Only A. must be true.

(pCitCiC]
-
3
11
_E)

(p:l_%
C;

ZE)



