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SOLUTIONS | MARKS ; REMARKS
. {a) Egla T i - (CA + T2 DM B 2. ' R,
1 > - - - : S
= rI(i + 33y + r(4i - 3D f A \ f\
- A .
e gl + 40T e (3= 303] e AT A
—— e -y = Yy C
(%Y AR = (41 - 33) = {1+ 31
AP AU PP LA OV' S
o L AR = ABQC = 0 Ve eeesssssssassossvsaves i
o L .
> e [(1+ 403 = (3~ 3061 = 0 |
- ! N
Q I - = . L -
1+ (30 1) ° . ‘ _
.-—-.} r=%’ Utttt.tttttttt.t.tttttttit.tt‘ IA b e ) - “‘tw‘“M;

b‘éz%{(l+2}?+(3~%}?}m2§+? ' .

itaccﬁ{zj 1} P N N R NN LR I,A

IW 3

Tat rhe radiug of the water surface be v centimetres,

3y simflar triangles ..icevceeriiiciiecen Cerraanes L IM Attempt o use similar
iy

4 triangles

12 = h 2

T e 5-"7}"'-!"7"'?'\'."”?'515}‘\!
n )

lolume of water ¥ = $(T)(4H)(12) - $re212 - B 1M

- Wy 3
ﬁéﬂ@“ﬁlﬂ} LRI B I B B B I-A

= ==(432h - 360% + h*)

- L -
3<192

27"
4% dv dh v
o G e e ceeeeas - P 2
de dh dt
- dh
m Lf12 w h)? o= — e e = — = e 1A
gt L= |
T = dh {
SRf12 e MY, e T L isiessessrercans s eee e e i iM
3 ) dt T i
at b = &,
dh 3
i ili o= Aam :
. . . ] P dh H
- rhe watbar level is rising at Z-cm;a ........... -1 jecept Friiaiey cm/ s
t 3 a %
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1£F ixz + Z?K. e

<

1og10{xz + 2px | =

LW
.

2
H

2A

¢

' ¥ “ -
HE o opt ek

1ff x? + Zpx = 1 or z* + Zpx = -1 | 1A+l4 (~1A for "and', accept '

(4y Let x® + Ipx - 1 = 0

Nigeriminant = 4p? + 4

¥

>0 for all 128l P cieeeens caeeana 1A
. the given equation has no double root, 14
{(ii) Let x% + 2px + 1 =0
B Discriminant = 4p% = & = 0 o eecsancacannacann 1A
1fFf p = dl  eiaeernaciiasaann 1A
The given aquatioﬁ hag a double éoct if p o= ] : |
|
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SOLUTIONS MARKS REMARKS
(a) (2) ax? +bx ¢
= a(x® + 2 & R R vereas ve e A
: a a
S .
= al (x + ;éﬁz - E*~T*§$£}..... ........ v mela LoV cr»hhfnm § TSt
L8 . f<¥-] . ¥ -+ u)
- . a - .E-"a‘“«-&ac / how Jhr-dac, .
a{x : za )\x + 23 £ J-A
{11) The roots of the given equatilon are
by 2. .
o™ b zybl-hac T R 1A
2a
Since a, b are real, {f B* - bae <0,
rhe roots are 4maginary. eeeeseceeeertter 1A Must mention &, D real.
(111)1f a = 31, n o= =2, ¢ =51,
v? ~ hac = 4 - 4 X 3 X 542
Y PP e ae . e a 14
- .‘} .I
. T o ;EZ v
Jus The TODLE F ST cesevervesirotniod CoiARLA
o 2r N : ;
- Y ;
= 3% or == for _%L , 1), g
L i
I
which are imaginary. ;
I
(b} The discriminant = EAZ — L2AT - 2Dp ¢t %) 14
= w4(AF - 280 2 %)
SRS IS ) LTS RRTRRELE L 1A
gince the roots are real,
CACA = DR 20 eeeenieeern ettt 1M
SOOA = M {Sinece A and 4 are real) j¥:
4
(¢} Siace {1} and (2) have imaginary roots !
a® < 49 D e eeeraee e * 1A
and 2 L 54 ) '
e digcriminant of 13) = (a = e¥F - 306 =D EETUE
< fa " :}3 . fg® + 7} ny ¥ lg\sg Ay r—"‘-’wa‘l 5‘—'»{- r‘.-"--3 T :""-—.‘*{h:
= =g = 2T eeeieeeee LA
£ 0 e .. 1A
l
. the discrimipant < O :
As the coefficlents of (3} are real, it has i
imaginary TOOES, e erercererrce IR iM Musr mention coeff. real
7
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— — - .
2, {a) (1)} OD = 0C + CD
=25 + K3 .. e .. .. 1A
JR— P ——te
DA = OA - OD
=3 - {2_-“3 - ’.r:?;) ....................... IM 1 Sub, din corvact expmssicnlr
= 0] = KB = 2B s eiaiaeieieean e 1A
Joe— | . —
(ii) BA*&“E} R R R A B I R R iA
— —r . §
_ CP = CD + DP
o "y il
= kg o+ AL(L = kYa - 2B]  ieeieeeer e M Same as above
= (k4 AL =KVE = 22 tivrennanee. ] 1A
) -] 3N
Sinece CP // BA, ke ’\il X . :1 ZM} Alr, Solution i
Rt .y
N 5 £ BA = TP iaaeiaes 1M
. : D s Rep)=ler D\ (lekiaedN B
# =~ 0 oa R N{tegt = o
h - < :1 { " ™ = ‘“'“': . Y
by (1) B h = [E][Dleos A0B . aeiiiiiaaianaiiaeeais 1A
= (B ¥ QAcos ADB )
) 1A
= 0B? )
S —t o~
(11) OB DA = (b + k&) » ({1 - K)a - 2b)
- b -
= k{I-k)YA-2 = 4beb + [2(1-k} - 2k]a-b 1A
— e ik
= k(l-k)a.a - 4beb + {2-4k)0B? 1M
= 16k(L-k)OB? - 40B? + (2-4k)0B? IM+ 1M
= {-16k% + 12k - 2)0B* ... ..., . © 1A
If oD L AD, -i6k? + 12k =2 = ., ..., .. ™
Al = 1¥{2% « 1) =0
L 1 :
' Lo o= 2T o : tha i
\\ R R = i :
4 i ;
e T T e e e e D lA+lA
? 3 T
m oAt
oA 29 RESTRICTED WERCHE
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. a L , e e
(a}) {4) RP = a sech {= cch} tamaamseanrraeee .o 1A Ty e
b A
»] = b cosecd { - T 1A
Joog = RP o+ ?Q
= a sech + b cosecd (0 < Q*(‘%) _ 1a
~ _ b
coa@ Ting
atan @ + b b .z F
or \]( T 32 « {atan © + b)
{ii)~é3 = a secd tand - b cosecd CotB  L....eenn 1A+1A
jg =0 2 a gach tand - b cosecBeots = 0 M :
a_tang p)
cogB  gind rand
. % )
moofAanTe T oov
X
3
é tangﬂ [_E kR R OR MY R E N OMOMEEEEE N }.J'!L
\ja
N
§§§ = alsecGtan®f+sec?8)-b(-cosecBeot?G~cosec”)! 2a | jalt, Solution °
- 2 2a1. 2 z ds asin® _ beos®
asecB{tan®B+rsec?®By+hoogecd(cot*B+cosec 8) T coszg e
2y asin?®® ~ beos®0
= — hd an°® » E)
If tan@ /:: , 0°< 6<90°, secd, cosech > 0, oy 3sin29cgszg
. . 508 9(atan”8 - b}
- dg }O ““““.““““‘;.".“C‘,‘;‘;&J‘Lgi":—lt) Sinzgccszg 25
S g will be least when tand = Jﬂ% . 14~ _13/5
11 1f 8 < zan qﬁg slightly,
ds :
r < Q.
-1%
1f 8 > tan “qﬂg glightly,
“z—g”;’o --..--.---.-.--.-1;“
(.Knvw'(a-déyz + T"‘?.t)
5 is least when
3
tand = ﬁi S .
'13.
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i)

When being moved horizontally, the longest
pipe will just touch the outside walls of
both corridors while it is negotiating the
corner P. The length of the pipe must not
be loager than the shortest distance hetween
() and R. From (a}, thig occurs waen

tang = 31341
0.8 --000----000-0-00-0000--.-000

3
= e { = °
5 4] 56.3%) L iiieiaacenrasasnans

. the length of the longest pipe that can
be carried round the corner horizontally is

0,8 sect + 2.7 cosech {6 = 56.3°) sinnann

= 0.8 X l%i + 2,7 K-iii

3

= 4,68 m (4,687 e aranaaans ‘e AN
i wha naighs oF the zailing L3 . 3. 02
langrh 32 the Longast pip2 that lzn i
sarried =ound the orner o3

RSN ——

\!32 +£§-58?z L] LEE BN ] * * .. * LS ) *
= 5,57 m ., vaas eaaaaaaaa - ‘e

IM+1A | IM for attempting Lo
use (&)
ia

IM+1M | 1M for sub. a, b,
IM for sub, 8 .

B T e ot
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4
Ay
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5
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SOLUTIONS MARKS REMARKS
Loy o L % |
10, (a) Hlw+ @) =50+ ql) + (p - ai}] ! '
ﬁ? ‘...“..“‘6.““..“....‘!..‘.‘.. lA 1|
! |
*:,*g(w-ﬁ')*?g{(p«“qi)~(p-qi}} %
xq " . " e ow . .. if’&. %
p = (W + W
1, z =1 z - 1
""2 z+i+{z+1}} . . w - “-ww . IM
- _ fz - NE + 1y + (F - Dz + 1) 1A
2(z + L)€ + 1}
2F w G kg w |+ Ty o~ g+ F - ]
= 5728 + 2 + 7 + 1) Show working
S i v eaeaneeaaen e 1A
27 4+ 2z + T+ ]
. Y i
" (2 x 1)
2% z o+ 1 L :
1 = 3 - % w ] - Fg + o=+ 1 H '
=57 L. e ; +.§ T3 z ! % Show working
i{Z ~ z) %
 E——— e vanan vannaanas 1? § 3+2 marks for p, g
(p) (i} w is real & q = 0. 1 prdwuwi
- LY ZM‘E“O ..... L) R EERERER] L) }.A
The locus of z iy the veal axis,
excluding z = ~lL. Chrraaeee i bareeaaia ‘e 1A+14
(11} w i purely imaginary 4> p =@, q # O 1 CP¥L%¢~Q
2z -~ 1 =0 d.e. xT+yP=1 Ll ;1A
H
i
The loeug of z 1s the cirele, centre 0, % :
radius 1, execluding the points = = *1 f1a+la
(144Y iwi® = o g
Tl (22 ?} :
2 * noe :
fz = L94E - i) Do !
T R AR R CRRRERR % tA ;
Y= | !
ooy = EoZ o B L 24
2T+ z + T+ L )
ZZ w2z + FT 4l =gz o~z ~F + 1
z 4+ T =0 L0 MhesaseTastenananan . 14
" The locus of 2z is the imaginary axis, 2A
1
—— — P, W ey Mg W Y, T el T2k,
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0.1 (a) Ale. Solution @
Let 2z = x + 1y
X - + i
w *‘W frrrrirere e vy e M
L LT
xX* 4 vF . 2vi, ;
M L I VL .
- X2+ y? 1 2vi
wo= fx + 1)+ + yz T + 177 + yz
! R
I A IR VLI
2? * 4 4 B R A TR FIERE R R TN B N O B O lA
1 o _ L 4yl
377 (0 -W =5 (T nrTye)
MG serareresevesrerererrrerras e 1A
2% - 1 . D R N
P T D S 5.0 B
LTI
| e ..
" $(7 - 2) __ i(=2y)
2z + 2 + 2+ 1 T G E
I serrsraserrrreaean 1A
7
1
.l (b)Y €i) w isreal & q=0 ....... S rrsrrererannn 1 OEJTLghai
"'y«_-o T R R T T R R AR AT b I.A
The locus of 7 is the real axis, excluding
2z = =1 1A+14
{11) w is purely imaginary <= p = 0, q # 0 I {}p%brnﬂuq
Lot yz T P rerrrraes . iA
E The Locus of 7 1 the adrcla, centre O,
E vadius 1, excluding z = *1 ., LA®=EA
| SO S
= TTx - 1); oy fefertand s 4y?] 1A ;
fal = Lad | (a2 o+ y2) = PeyP-D)F o4 4y? i %'
; ;
R e AR N S L %
x[{x + 1)? + y*] = 0
Sox =0 (agz=x 4+ iy F -l ciiieeeeann 1A
The locus 1is the imaginarv axis. ZA
13
L;. e, - e abaminas i HHRHV - p— [ - -IJ
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}.}.. (a) tangwtan<BAC“DAC} LR R N A LR R RN R N 1
- tanBAC - tanDAQ M
}‘ T tanBﬁC tanDﬂ,C oooooooooooooo P I\
0 _ 10
% s
) 010 Show worlking
o ——
® %
- 20x n
m T R R R R R N e FE R 3
(b)Y} Differentiating both sides w.r.t. x, '
d . L -
T rand) T=GE + 300
2q 48 _ 20 (x* + 300) - 20x(2x)
sec*q i T2 = 30037 heanaee e 1A+14
Jug  sect® = .+ ran®9d
L R+ 300yF + (20x) 7 ‘A
{:{,: 4 300}2 ooooooooo L) K
.ode (x* + 3002 20(x? + 300) - 20x%(2x)!
Tt odx o (x< o+ 300)F + (20%)% ° {x~ + 300}~
_ 20(300 - x*) A
x4_ +’000X2+90 OOO L N N N
- %% =0 & x = J300 (2 17.3) (~ve root rejected) 1A Accept x = 2\2300'
When = < /300 slightly, %% >0
46
When x > /300 slightly, ™ < 0.
S, 8 is mawimum when x = J300 ..o . LA
: 6

Y P g P [ P R T g iy FY et [ 3




]
\

85 ADD MATHS'I

P

SOLUTION

RESTRICTED WERCE
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. vr oo L oan 48 200300 ~ 50%)
11, {e) IF wx = 30, dx © 50% + 100030+ 80 Qoo Tt 1M
=44 000
© 3 840 000
14 Follow through for 0,202

= ~3,0050 {correct to 4 d.p.)

= (3 0175 radians

Sinmee L = -lé‘»—;-- (or 48 ?9_9__ A2 Y, eeee.
“E:.“ X
3x
at x = 50,
- \ - = 0,0173
: Ly B oo e R N T N waa,
© = 0,005
= 3,5 {correct to the nearest‘fé m)
(dY AL X = 0, B ™ . tiutccrnssnnsanscccncannacnnss
— At x = j?}OO,

As Xxemze , B 20

i
(9309

[4
{,

o
N i
o -W“t*”i'W”i'm':’) rs]

oy
N

30

Oy
!
£

b
1)

Ga 2%

M

15

N

Xomerres C

A S e . . -
Maw b2 wmgtared ta o

o

1 shape, | tail
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o IGLUTIONS MARKS REMARKS
. 13 It~t 1
1. Ceneral term = C_ (ax) — 1f other terms given,
T X
disregard wrong but
The 4th term of the expansion trralevant termg.
! n-3 ]
= Cq {ax) =3
= b a"ﬁlw3 x““Q T R FEE R R TR L R 25
3
17 shis term Ls independemt »f ¥, A - 9 =9
ne ¢ ... 1A
9 & 21
633 2 L] LI} L) LI} L) L LR LI} L L] IAM
6 _ 21 3.4
- 8 29 877
- L
. 8
a'—*T% (ag a > ) {ar:!-% or 0.707) 14
’ 3
12 .
R.5, = T+ 1) e T S L EE R R
Assume that the squality holds for gome positive
integer k, T AR EE R TR hesees . 1
rhep for n = k + 1,
= ™
- L.8. T1 X Ty X ... X Tk+1
= ('i'1 X ?2 ... R Tk} X Tk+i
- v+ 2 o, (k+ Dk + 3) 1A
2(k+i} Fis (‘(4_2)2 PR R R R R B B
“k 4+ 3
z{k+2) 'tott.‘.tt.t‘.t..tt‘tttt.tt‘t. I.A
= R.S5.
J~ the squality also holds for n = k + 1.
By mathematical induction, the 2quality holds for all !
positive integers u. 1 swarded only if above
3 corrset.
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3. Lat u = 25 - %%, du = ~ 2xd%, ... . .o 1A
When = = 3, u = 16 3
xwé’ u 2 9 ) LI . a L B B B B B ] L ) lA
{4 9 .
L o g e | - e dR aae.. e e Gariy LM for limits,
ER Jg BVE 14 for - du
’ 16 2w
1 L
=51 2u* ]
i
=l L - 8 b 0 LN B B ] L] ¥ k4 4 a0 a=1 L lA
™ aAlr, Solutiom !
Let u = 25 - %%, du = - 2xdx Ceesctanaaar sy ey 1A i
f
R S AR T I )
{Jzis__xg-dx 7 g A P 14 |
: = ow JH T8 diiaeeiasaitiaaaiaan % LA ]
= R T e a L
; 3’4 ‘ 4
AR e g = [ - [25 - x* ] i
l =}- LI B R B R B B N B L] k" bR kN lA 1
4. Arsa of the shadedpart = area of PQR + area of RQS 1M 7
Area of PR =2 X3 K 2 =3 .ecrvirrnveniinniinecee | 14
F2
Arez of ROS = (4 ~ %Y dx  caannn Cheeaaa e 1A
41
2
3
= [ 4x ._2;.._ 1
1
3 1 2
B am — - J— B )
{8 3) {4 3) by {or 1.67) 14
9 =+
.« *otal arga = 3 + E% = 4—5— {or 5.67) cieeaaaaaas 14
3
! Alr. Solution @
Zquation of L 1 v - 3 = «fi- (w10
wo= Z T om L iediee i ecaas e LA
(3 )
Area = '1‘ Jo -y~ (5 - i3] dy IA+la+IMilA for limits
Ay 1A for integrand
5 1 3 IM For ' - 7
= E—g(&*y)zw-@rz*'yi
3]
2
= 5»3~ . i eeees et aaas e dac s et At ia

T TRTY A
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5. The equation of the family of circles passing through
Aand B is
2 + 32 - 2y + k(- y) =0 i iieaee ‘e 1A
lor x - v + k(x? +y* = 2y) =0, (& # D]
The aquation can e written as
X2+ y4 + kx ~ (2+ Ky =0
Radius of the cirecle w‘j(i‘zc-)z + (%E)z 1M
Y
- e &2 2 [T e 1
2 2
kz4'21(-8“0o----o----------o-----o----- lA
S ko= 2 or -4 I;{ 'ﬁ.:c{/»wmj; My Priwhs
- ' - -EJ C”}
The two circles are w° + y° + Ix - by = 0 oo . 1A ¢
amd R e wd Lk e Ty = ) il e Y
=
ar it ow Jw=23T o= 3
(z=1)? + (y+1) = 5)
§. Let the equation of the line through (-1, 0) be Alt. Solution:
y o= m{x ¥ 1) iiesecsssciaasianiacaacannaaas . 1A Egn. of the tangent at
(KI L yi is
substituting in the equation of the parabola .seee.. M
- vy o= 2(x1+x) saeaslA
m?(z + 1}* = 4x
1f the tangent passes
mAe? 4 (2m® = 4) + mP 0 ieveasaaaeacaaaeran 1A through (=1, 0),
(2512*4)2-43},420 M EEEE R I N IR B R R lM 332(31“1) -----lM
¥or the line to be a tangent, x1=i R -
m* = ] putting x=l in y*=éx IM
m = 1 v, o= o 4
L
Tauvations of tangents are
J. rhe squations of the tangents arz g 20 L aeacaa IA+1S
A I B B EEEEEREEEE R .iﬁ&w‘«iA'i.e. ¥ -y + 1 =0
toa, 4~ v+ 1 =0 and « + » + 1 =90
x +y + 1 =20
5
GA 29 RESTRiCTED WQB/ ‘{5{:
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SOLUTIGNS HARKS REMARKS
7 {ay Since A + 8 + C =T
sin C = sin(T- (A + B))  coevviiriresnecnnnnnes 1A
= Sin(r\'i’B)
= gfn A cos B +coos A 3in B L....., veeras 1A
Since A, B, C are acuts
sinA=-§- > cos A =TT )
1 13
3 & } P R N T 1A.
gin B = E > cog B = z Y
5 4 1z 3
S 8in € TERG 1 <
56
5 * * * * * CEE N N I I R R 1A
(b} The 3 sides a, b, ¢ satisfy
2t te o= gin A ogin B 2osin € ciiieiiiiiiienes M Ifor sine Tule
S -
i3 z 35
= 25 39 : 34
If the perimeter is 12 cm,
the longest side ¢ = 38 X 12 2 5.8 CM covevenes - 2A
120 .
i T :
2 3 & 2 4 2 e N X
3. {a} gin”t cos £ df = gin t eogs t {1 - cos“f) dt iM far sin’t = sin t(l-cos £}
| 0 it
i .
= 2 gin t cos&t df - z gin t cesﬁt de
0 0
1 g i 7 %
= [ « = o8’y + = cog £} sreebsaens ‘s 1A+1A
S 7 0
2
Mo e eeserane vee e . . e 1A
s W —
{h) Putting t =75 - u, dt = -du .
When t =0, u = %:;
£ zfzf T S e i, 1A
T, f9 \ :
| © cos”t sin't do = -/ c053f§ - u) sin (% - u) du 14
/G N = =
42 '
o .
Lz 3 4
=1 sin"uw cos v dU Leeseeaes . ia
40
-
= sin3t cosét T3 £ W P I1A
e

o g o g, Y gy et g g Ty ok 1 elisun FEL,
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{c}) Putting t = ~u, dt = =dgn (A
. T T
When t = 3o u é‘,
t=w 0, w0, ..., seretettanaaa ve 1A
3 .
S VI S 4
i, cesTt sin b db = - cos”(~u) sin’ (-u)du 1A
I¥:
% 3 4
=J cos u sin u du
G
ol .
- wJ.Z cn$3t sinét s €A 1A
4]
/ sin3t cos t de = - sin3(~u) cosafﬁu} du 1A
= z
2 Z
0 kS B
=i 3inTa cos a1 dg
e
w ,E 2 sin3t cssét Yo 1A
70 &
oo
'3 3
{(d) i gvsim 2t {sin t + cos t) dt
e
;2
(IE
-l ® sinSt cos3t {sin & + cos £} dt ..... N 1M for sin 2t = 2gin ¢ cos ¢
- jig
I3
'3
= | 2 cosBC'sin&t dt + 2 singt cosét i+ VA A
=T I
J 2 2
[o 4 {ﬁ y;
= {[ cosst sin & dt + 2 cosjr: sin't dt i
T
s 3 4 (3 3 4
* 1y sin"t cos £t de ¢ 17 sinTt cos @ dt | L
J«_“E_I: g0
. ra
CF
= 21" cos t sin'c 4t
J; O +
[ r=
1 " 5
+ [ ~§ “ sin’t cos b dt + P singt cost dt |
_;’ 0 £
ao
I
= 27 5inTE 508 oAl veiiiieaen . e emeeteeaiera 24 |
Jo ‘
|
2 4 1
m 2y = e (or 0.114) ... C et taaaean e s 14
5 35 —5 I
* X
6 29 RESTRICTED WNERTHF
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9‘
¥
P
, i
B i
g A .
- M
{a)} The radius of the semiwcircle 18 1
MNP o= (cos & 5 sin @) '
g = {cos B, sin A3
S i i
toluma zeneratad 27 ~nrating POIM apout zhe xwaxis.é
(‘cos 8 ! i
= (1 = x2) AR eeeieieeeen IM+IM 1IM for vel.
jcos 3 + 1A |IM for limits, accept -COS
3 cos 8 1A for Integrand
) T{‘E % = _3...“.
cos f5
= T{{(cos & - cosﬁ,) ~—%~ {cosB - casaj’g)} 1A

Volume of the two nones generated by rorating POM
and QON are [%'W‘sin“Q cos Ql s ;%‘W sinzﬁ c05{5f 1a+1A lAccept vol, without
' ' ! absoluce value sigm

Yolume V of the solid

H

T {{cos 6 - cos iy - é{cossg - cos> 3 )]
; 3

o %’TsinzS cos B +‘%?F51325350553- ....... e IMRZA

T R . ) .
z‘w{3(cosQ»cosg)~c053@+css3@ -gin®Qcogb+sinTSeosn 1
3 , Yheosp 1|

T : 2 . :
m-%53(cos@~cos$)wcosg(coszg+sin2@}+casg(cesﬁﬁ+3132ﬂ)}

Py

77

=3 (oog 8 = 2088 ) eevesnsaeearuosonenuaneeens . LA :
y; 10
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o, ) If5 =28, V= %*"%}“(cos § - cos 20), Ale. Solution: :
: s
AV L 2o(gin § ¢ 25in 28)  aeeeneneanenenenines 1 l1e B=29,
ae 3
Purting % = 0 , w=sin 8 + Zgin 28 =0 sereaans . iM v o= %?}'(ccsﬁ - cos 28)
hein 6 cos 8 - sin 8 = 0 = %@'(Hcos(%chs‘"Q} A 7.3
#
sim 3 ficos 9 -~ 1Y =0 = %?{—;%»—(% - cosd)?) 1M+l
o, sin 9 = 0 or cos 8 w%; (g = 0 or 1.318) 1A MY i3 a2 max. when
Obviously the volume is mintimum 1f sin 9 = O, cos B = %f & the max. value
z .
- -‘3-% =2 (~cos § + 4cos 20) is ~:~3~T§' {cu, units) .... 2A
i) 3 A
d*v
*a*gz“(@ if COSQ 4 P N T R NN . woanonoaw e 1A
v 45 maximum at co8 8 _-—'-“,1:
Tts max. value 18
lare M [ k! J
e Dl T = =TT s 26y fau, unlts) 1A
- g = ; g :
. T 27T T ;
{e) 1[5 -8 =35, 7=y (vcog B - ccs{g + 8} Alt. Solution:
..C.I...Y.. - ..%:I - oy 'y PR - AL
75 3{51n9+51n( PR3 T ) 1A 1f Jg < 3
ZZ (-gin 8 + sin %{: cos B+ ccs% sin 8) g = WNE“(CGSQ - cos(% + B))
2T NE | 2 LT T
=<3 (= 'f sin @ + =% cos &) = 3”?T{25irr§~(3+28}sirr§]..m
- dv 5 AR
Putting dg—{},tang R R R R EEE LRI R L M = 33111(64-6}) NS ¥-§
8 =T U VN NN ts a max. if 8 = % 1M
27
%—é—"—“gg{mcosg*cos(w*'g))iﬁ g0 =T, .. f.1A | 1M forsin () <1
O 7 is max. at ®B = %: and its value is and the max. ?fal'ue iz
1 1 i) . 2
-m%- (5 + —2~} = = {or 2.69) (cu. Units) ..esd 1A —,j-?r (cu. unifs) ..c0 28
- - 5
j —
I
5
1
' 3
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- SOLUTIONS HARKSE REMARKS
0. )
'J
/,4(0,2‘1
CXe, 403 R (X, 4.}
H
X
- B(~3,0) P g g C{1,0)
{a} Let § = (xl. s yl) s R = (xz s yz) Alt, Selution
:fi (m yz)wh P ) e .. e . lA yl (= Y2>=h * lA
3y similar trisngles Equation of AR is
ot Bl I S e A z-:e«:,\
N «*?- -2 La Jupgtizuring 7 = A
I - Xa ] 3 1 a
11( =_§' Py R . “ e " w . 13& :{1=E<ﬂ“1—) tottotttttlA
tLo¥e, o= 1 -2 . seeven Cranen et e . 1A Equarion of AC 18 = =2-2x
Tl 2 A
Substituting v = h
b Ll
:‘(2‘"—" l - -....-'--,...,..1&
G 2
») if PORS is a square xzwx = H o ceenreir s nanea M
4 = 2h = h
4
_':"3-0 RN +how . 1A
e I A
2 Al h* { 5 ) 1A
Arsa of rectangle = h{4 = 2h) Leeeveenr vt . 1A
= =2{h* - 2h + 1) + 2
a dA
= 7 - {2 - = HE : o o2 w1
2 A S T 1M 2T Th 2
_9 "\') = 2 - . TA ,
A, =B X2 X AL - (=D} = b e
3 5 41 z . '
16 B - 1 - : 1 .
Ay todg DAy momp 1A for 3 ¢+ % @ 13; A
-
hed
o 23 RESTRICTED FESHF
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xi, X, are the roots of (#)

RESTRICTED KER=T -

R = . AR =T ]
p sourn RESTRICTED WERCH
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P
. SOLUTTONS MARKS REMARKS
10, {e¢) The coordipates of the centre M{x, v} of PQRS arz
given by
o= LN SR
% 3
1 ¥
= E{h - 23 fareaaaan fraraar e shaaan la
ki =-% ...... raktaaaaan et . reaaaaa 1A
Eliminating h, aberere s aasTnannn P iM Attempt to eliminate
1 ji:
X -y =-§(h -2y -3
- ﬁ"’l R R R R O R B NN LR B - lﬁ
Sdnce 0% h§ 2 {or 0 ¢ h <2}, the locus of
M is the part of the straight line x - y = -}
lying between {~1, 0) and (0, 1) (end-points
ineluded/excluded)
g
//3 5
_§
'(o,s)
* X 3A Line segment with end-
-l
8 (-9 0 C POINL ON AXES veevvwrnnnasd
- Fnd polnts correct ......l
Locuo of V] | {only awarded 1f equation
7 correct)
1 (@) () PO = JGx, = %)%+ {y, =)
= \/('I - xz)z + {{sz +a) = {2z, + e} 1? IM+1A| IM for sub. v
= j@rfxz - xzi ....... daraasaaans e g tA
4, f2m + o %
{i1) Pursoing v o= Qi e oo, g7 b s w CoIM
¥
1647+ (4x? ¢ heix + 2?) = 16 | ;
N i ;
202+ dow o+ {of o LBY = 0 L aaaaaas (%3 Pla ;
Since {xl v yi} {xz, yzi satigfy the squations 5
.2
vy = Ix + ¢ and %° + %E =1,
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) SOLUTTONS MARKS REMARKS
11, {a) (11i)If PQ = 22, since %0 X are roots of (%),
— L3 - 2 —- -
Is ; Xy x2§ j-Sj(xl + xz} bx %, 1A
L b La 402 - 16) _ =4C
= jsj( 55 ) 55 M) Sub. x Xy 0
< - 15
3o - 4¢° 1% 7 TTEE
m\/""m'g"_““ P T E R R iA
= 2T !
. 30 ~keteuo
= ¢? = 10
c - i j Iﬁ tlttf't"f‘tﬁ&‘.ﬁtf‘.ttt }-A
il
(b) Let the equations of P'Q' and p'g" he
y = 2z f?ﬁ and v = IZx - [10 respectively.
iy L0, ;IE; i3 03 volnt om PIYL aeiieieee e , ta o
f{stance between P'Q' and P'QY is : ‘ . o
‘ P 2 o
150 -/10 - /10 - / '
: {24 - }_“ * * * . R L :
J K
= 22 1A -
e o 1 Qn
Area of parallelogram = 272 X 202 coiiens M ' :
X
) P _ .
= B8 {sq. units) .... 14 . } L
£ L ¥ . -I :
(i1) I£ ? (xl . Yl); Q (xz ’ YZ)
by symmetry P om (X, , =Vo) cesarevasas M :
2 2 2 :
L LS TL . 82 2
PP \/€XI vty tyy)
a j(xl + }{2}"2 + 4(:{1 + By + )2 IM
‘ = iff — 2 4+ 4 sc } 2 :
o 3 ' 3
‘i 25 DY B IR R I R D I S ;
130
PURE
:
= {26 1y |
- G ll



- - = : . b - . ; 3 it i i g R Y
.gﬁkﬂ&“ﬂﬁWiﬁh - ; @.m-..m._ﬁzgw_ g iy
gigf:*gms TT SOLUTION RESTR!CTED thi{#
i ‘ 2t
_“ : »
. SOLUTIONS | MATKS REMARKS

Ale, Solutwn
1L, €a)

.. “4e + JIBcZ - BO(c? = 18) _ -e £ [B0 - 4c?
(v) x = o = Tl 1A
- - z
ym2xtee ¢ % 520 be”
_4c x {80 = &g’ A
( ze.= T80 TacE 4o - JBO -Gt :
10 ; 3 é

¢ + JBO - 4e2 4o + [BO - 4¢*
5

Q= 15 ,

[¥]

et 7 =

pQ2? = (xi - xz}z + (y1 - yz}z SRR S V.,

- B0 - & ¥2 4 ¢ 2.4 80 = 4e? 32

= (73 X 5
_ B0 - 4¢ :
- 5 FEE N I B N B L IR I ] LR TN B I I I I B ) E IR N T I I I ‘iA
4
g =207 » B3R 2 [Dr .l Iy
i.a c =% ji0 r e . e e . . A
P DR T e T 1+ N Y
- S l{} r)_ 5 4 2
- 3 i
P N P
g = (= 6«2 J10 4 fio+2Ji0,
10 I“" ’ 5
. 1
= ( 3%% 6 410 5 L. eeeeabita
. J“B -2 1"6' " JWT -2 f?”
- i -61‘” ,
= { G P h i s dadee s aaaas 1A
Area of parallelogram PIQTQRY = 2 APIQTRT L.l L0 1M
-3 010 .6 Jio -6 Ji0
10 ( T3 ) —
Jio,-6 [To _ 2 [i0, I?ﬁ(z Jio s JIO l
T A R S A (VR 5
.. _8 &
. R R g
o VU e e e e toliea
{14} ,rv,;w;n}z @ f 2 ‘“— VR s f 3 :”E?J‘ V2 % 1M
L i L S . ]_O 5 (l:.-L
o & . 158
SR :
= 26 |
BB JTB e eiiiee s e b LA L

NESTRICTED RERCHEE
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12. (a) Lasc

= 108° ..uuu..
80 - 108Y

L ABE = (i

X

il
F
.

= AT et aaa cen
LCBE = 108° = 36° = 72° Liiiiireirnencnnnan cas
BE = BH + HK + KE rreaaaaa . et e e
« cog 72° + | + cos 72°
= 2008 727 41 Laiineans frasscetare e

Also, BE =

2B8F

o 2 cos T72° 4+ L = 2 cos 36°
t.2. zos 38° ~ mog F2° =~% ............... N
mng AT - U2 2057357 - % o= f- ..... e
4 cos®36° = 2 cosg 36° -1 = 0
cos 38° = i—i-—§~i~ié {~ve root rejected
as cos 36° > )
1+ /5
4 IIIIIIIIIIIIII L] w a a0 LI}
haB a
(}.}) 'OA' fetel:s 54 R I R R I R I T
= gin 38" e aherebebaaeaaa e e e aeaaaaaa
YN -
2 sin 36
- i
= 2 J}. . COS"B&O LR I " amaa e .
H
" (1 + .f5y*
- 21 - v e eens
f) L.
Jie - {1+ 3+ 2[5

ca 39

cccccccccccccccccccccc

lﬁq

Solution

see Alb,

Alt., Solution:

0A% + 0B? ~ AR?
= 204 0B cos A0B  ....1A

20a%-1 = 2042 cps 72°

i
Z2{L -« cog 729

_ i
C 2(T~cos36° ) e 1M

“lA

aa?

|

= - - L] L] L] -%-A—
3 -4 3
?
~ A = ~ T
D=l
y
‘1:&

RESTRICTED BaR=rik
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12. {¢) Each angle of a regular decagon
- 3~5¢%9~1¥3-x 0% = 144% werrrreereaannn e 14 lor Laop = 36°
L
SooLpao = 72° Lol e teaaecesearaaaraar e 1A
AP o .
o cos 72 LA S
AP = 2 cos 72° X AO T
- = 2(cos 36" - %a T AG  eerereenriieenaaenaen 14
5 -0 T S
mz( A }W P IR L B lM ? sae &It— Solutiﬂn
. ¢ JE - 13¢5+ 1)
ITTIT 5t D)
0D = .30k + 243!
[  —
ToJan + 8453
2
= 10+2J~gcm -—-----—----—------—--—--—- 12'
A’ " Solution
127. (a) In A ABE,
BE = J1 + 1 - 2 cos 108
1 a [T 7008 T2° aeeversennaanes e 14
Tn A BCE, BE = EC,
1
§ 12 = g2 + 3E? - 2BE? cos 36°
i BE = T 1A 4
‘!; I = \f?._“‘ : P 360 " " " b aaaa =
| 2 52 cos T2° = e
| T -2
% cos 36° - cos 72° = % — ops 72° cos 387 i
§ 3 cos36°cos72’ sin3h” ,
; =T Sin 2A° .
i _ 3 1 3in?2° cos?d’
& z ain 36°
_ 3 1 sip 1447
4 4 sin 36°
1
= 2 LI ) L] L] L] L] lA—

N ETP AT R
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Alt. Solution (1)
12, (g) L PAB = 727 - 54°
o 18% et e . 1A
e Lk
ang 18% = T
AP :
2 cog 187
1
= 1 + cos 36
B IR m
|
= I
zJ maee m R R PP PR RRERERE M
el
Jiov V3
[ A— ,
ST e | A
i
Alt. Solution {2}
In A PAD, AP = A0,
APZ = AQ® + AO% ~ 2{A0)% cos 367 ci.iiiiieinenn 24
__....mz_..m 2 )
w 2 T Y2 (1 - cog 367}
S B 1M
- lo - Zﬂ 4 ttttttttttttttt
L 203 - S35+ J5)
{10 = 2453(3 + ~J 5}
&
T o+ 245
e Do
vid AP = N N AR AR AL ta
o
r v RESTRICTED KEF



