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0
Vil Y, s
o 5671
’ SOLUTIONS MARKS REMARKS
B R NPT PP . s ax)? =X e 1
dno Aae a2 X '
x>+ T Ax + )2+ (ax)? - x> |
= 1im 2 Ix” Ax i}((A <) (4x) 1A | For expanding
AX>0 o K (x + Ax)7.
= 1im [3x% + 3x(ax) + (AX)Z] iieeeaeieeaee 1A
ARy O
= ux” ' .o 1A
4
: Alt. Solution:
L diseriminant = {1 5Y2 - 4(1 1) (log b) ...e.e--
na disc ant (log bl i (log a)(log b) 1A | pifferentiating,
Tor equal roots, (log b)2 - 4(log a){(log b) =0 M | 2xloga + loghb = 0 iM
The roots are non—-zero, logb #0 . 1 Solving with given eqt.
(Accept rejecting logb = 0) (x+2)logh = 0 1A
- x = -2 LA
. log b =4 log a 1A
~4loga + logb = 0 1A
= log a 4
4 b =a 1A
B = @ eeeeeeecavacesssseesevaranooac s s 1A
5
= 8 - Tlx : . Alz. solution:
R I I I A ™
3 ; iko+ L8 - et = 43
L = —,z LA I
‘ |l -18x+45-4k = 0
[Alt. Solution:: For equal roots,
£(x) is quadratic, its maximum occurs when X = ZEii) 1A (—18)2—4k(45—4k)=0 1M+
- 1A
=% , A |l 4x? - 45Kk + 81 =0 1A
k=9 or % 1A
i Alt. Solution:
1 £(x) = -kx? + 18x + 4k
9 81
| = k[ (x_-k_2_14_p] IM+1A
{
M q; = 45 or Akt * -8-;1»«-7— 45 M ;- . e 3
k i
v A%Z — 45Kk ¢ BL = 0 eieeaeeacaemsoesanenes s LA
(- (4 - D =0
. I3} 9 1 - .
L= 0 0T T eeeseeees R EECEEEEEEEEE ; 1A For both answers
! S
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,-/ SOLUTIONS MARKS REMARKS
/ 5ifrorentiating with respect 0 X M -
"~(+<g—~"-’-+ T .(_]l=0 2A
“ dx y Y -
Substituting (2, 1),
/i :LV_ E s 2 .(jl =
*  odx " < dx 0
15
(_l_ - - .?_ 1A
dx 4
. y - 1 5 .
Equation of tangent: mavs Sl SETELEEEEELE AR M For point-slope form
3x + gy — 14 =0 TA
6
5. (i+3) « [(e*t)d + (c-4)i] = T_E’L.l |l(c+é)_i + (c—é)i[ cos 8 iM | Dot must be shown
f"—-,——__
e e iy v (e -ty =J2 7 fF A6 (=D 1A+1A |1A for L.S.
3 1A for R.S.
c R /c 16
T B hreeeanaas 1A
c=*3
Afrcer checidng, M
S R A
Alt. Solution:
tanel = 1 _ 4 g ......................... e 1A
Lan/} =TT
-/
L~
tan(el - F) = /‘ 1M
-~ oz b
c + 4
L
tanf = * -
cosh = - —f—
5
tanB = - —,;— ............................... cecsneeees 1A
h /‘
L — = —
c 3
c==*3 R AR 1A
Afrer checking, ™
|
i I oy — o d
on 29 RED TR](CT D I Bff’l‘{f?
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Circle L
Radlus X centrel 1A
Line 1l x-axis i LA
Line passes !
through (2,0) | 1A
1 -
2 4 1 and 2 = L ceecemeeserenneesmeomenerrtnnnnttns TA+1A ’
i Z~ |Alt.Sol. for last part:
Iz - 2' = 1
) .(x _ 2)2 + y2 = 1.
[z - l[ = ‘z - 3‘
x = 2
y = *1
» 241 and 2-1i 1A+1A

(x - 3 (x +

x >3 or

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

1y >0

B S L AR R R ™

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

2A

-----------------------------------

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

1)

Lo 20 ;

7

RSN

e

GA 29
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SOLUTIONS \ MARKS REMARKS
—
3.{an 0C = oAt 2h \ 1A 1f vector sign omitted,
— — —_ i 1 N
T2 2 00 = OB eeeenseennnnmennnn et e 1A ;”; §1V15L°“ of veetors,
i pp—1l-
=+ 2b = Db
= a + LT ARt thesesaren 1A
50 = OB + BQ = OB + -3-130
1.
——':’_J_T_j(a*'_“i/ M
— l /* 1
—33+3_ ............... J R ceees h’S\
! 1
R . N | Alt. Soducion:
(h) OR = hOQ * (1 = MOP  cevmaeremnnenes feracamamanen 1 oR 58 + 7
= <
1 1 —_— o
= hiz a + —;‘ i)_) + (- h)-;'; ™ = 0P + hPQ
- [ 4n NG T
=(-?-—7))g ——-3-1)_ ........ PN 1A l 1(0Q-0P) !
) -yt cf(ba+ $b)-La]un
1 h 4h
= G-g2 5 b 1A
—_— I g}
or = kOC ) oc = a * ZE_
ka TKD  cevaemae et U ceeon LA or // OC
. I -
- . R A 1"“14“‘“ - N
R L i 1= 375 '
3 R ] 375 e A
. ., 3 | | = ,
Solving, h =%  ceeeseerescrtretiiiITIIIITIO e 1A (OR =12/5a 4/5 b
) =2/5(a + 2b) 1A
k = —S- ................ eeseev o e s s wameasne .- ].A R
9 = 2/5 0C
1 A s'.k = 2/5 ......... 1A
Loy PQ o= 0qQ - 0P
4 1
—F.L_-z':’l_ .................... seececacens ceecenes 1A
PT = 0T - or
1
= 7\_13_—'7{;:1 ........................... fesevacss .o 1A
rny /] PT
4 1
- = Alt. Solution:
;\" =7 P AR 2M+1A . N
! = Let PT = M4 PQ
~ . a \ #
R R N I Il i 1A =~[;-ur)-—-:-a
| i b 30— O —
i,__..".)_—i 1 !
i | 5=% )
4 ) 2M+LA
il N=x )
' l | Solving M= 3
l N = 4 1A
o 29 “vr-ST"UCT.{:D F‘F‘BB’E&#
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(=)

m=1 or m= 3unxl

[ 5 D N L
E L R Rk
p = 4n, n is a +ve integer

(Accept p = 4, 8, 12, e

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

integer.
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a SOLUTIONS - MARKS REMARKS
1
Ly S0l = 1f mixed units, pp-l.
¢ = 2n7 ti; or () (360°) = 4s5° 2A
4
fn is an integer) 1A
3
(b)Y (i) z = r(cosd + 1 sinB)
m m .
20 = r (cos mB + 1 sin MO)  eeeeecrcnccacacsons . 1A
T o= ¢ {cosi-v) v L sind =) e 1A
-, M m . . I
(z)" = r lcos(-m8) + 1 sin{~m6)]
m . .
= r (cos m@ - i sin MO) eeiiiienaaennanans 1A
" (@™ = 2" cos mo 1
. 1 1
(ii) z =5 + 7 1
v . -
= s = + isin = R R
(cos 7 isin 7 1A
1 ] m ] L ,.m J_
(5 *+ S R Gl e i) = v2
T o
S A A R S M
B; et S R R RE . M
7 4
m = 8n * 1 1A
where n 1is a positive 1A

Alt. Solution:
1 - iyp _
........... .es 1A (l " i) = 1 1A
32
.............. | (E=R25P - 1A
L
........ 1A | (-1)F =1 1A
1A | p = bn ,
n is a *ve integer 1A
. e R+ = AR AARRAR A - ."N;‘K':‘,""""‘T'f""ﬂ
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- SOLUTIONS MARKS REMARKS
{e) (1)

: Alt. Solution:

|

? a+ P o -0 =0

1 + 41 = ﬁ(cos I? + isin 7,;) ...................... 1A
1+ D - - 0?
= 2(JDP asin BT L 1A
= 0
T
sin ET TR G 1A
'B;Tr = nir
p = 4n, n is a +ve integer .....ci.iecieen. 1A
(1) bkl
-5 I+ 1 4k ,
e = () (L =) IMHLA
(L - 1)
T U g 1A
= LA
3
i
Alt. Solution
4
(1 + i)4k+l e i)8k
....................... IM+1A
G- -
(1 - 1) 1k-1 241( 1
(JD% (cos T + isin %)Bk
= Ak
| Z‘k 1
24k
( = Z/J,k—l (cos 2kW + i sin 2k ) ..... 1A
! = 2 1A
L et e e it e e i e T
7 gl ™ b brvdtéeeadls
RESTRICTED F‘g:ﬁg)&'{‘? i
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10.(a) f(x) = x° + hx? + kx + 2
S lx) o= R L e R 1A
= 0. ittt ceacnmanas seessenencanecae .o LM
For 2 distinct turning polntcs,
(n)y? - A(3)Y(K) D 0 ceenemiea e 1M
h? > 3k L
Pput vy =2 in vy = w2 ¢ hx? = kx + 2 1
w2 + hx? + kx =0
x(x* + hx + k) = 0 ceeee. M etesececsancsassens eeeecon 1A
£ 4 ax ¢ ko= 0 has ne T2al TO0ES  .......isaseeeens ™
2 € 4K veeeeesennaccnsnvonacse teeaesaceanae e L
3
(b) (i) Sub. (-2, 0) in f(x) = x> + hx? + kx + 2 1
- 8 + 4h -2k +2=20
L = 2H = 3 ceeeesecavecssssnceseoncvancaascssoanens 1A
(1) 4k > h? > 3k
gh - 12 > h® > 6h - 9 , 1M
h? - 8h + 12< 0 and h? - 6h + 9 >0 1A+1A |lA For 2 imneq.
th = 2)(h =5 €0 and h - 3»* >0 ’ iiZcéz:d;micting 'and'.
g =nh 2 and BoF 3 i iieeieaenaeen TA+LA Do not accapt ‘or'.:;
1ois oan integer )
Sooa=4 or 5

(iii)For h = 4 ,

£7 (%)
(3x + 5)(x + 1)

= 3x2 + 8x + 5

5
x = -3 OF =]  teeeeessssescssscssmcssrsvasacscs 1A
- £'(x) = 6x + 8
X = - 2 ' (x) £ 0 '(—-2 ) 15 a maximum point 1A
37 v 3’27
x = -1, f"(x) >0 ,.. (-1, 0) is a minimum point LA
N 1A
1A
2
(’:nil) ,/
; y,
’/"\.‘/A 4—'/)
//7 =i ) _I
12
DERtTI ST
RESTRIC 51 Q_D f“ m & ’i"

(1.67, 0.148)

For shape

For 3 polnts out of the
4 poiuts
(-2, 0),
{—" ’ O) ’

»

(=373, 6/27)

(0, 2)

- e AMARAAR R T T T veamnmmT
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e SOLUTIONS

L O R R S
ds _ ds dO
dt 400 dt
ds
5 Z205IN8  cecececesaessesaeess [
ds
-—— = 10
dt
as 10
T= T SIf0ninw
=
reerIEERE R R R R L
Wwhen s 10, 89 = E
ol
40 L -1 _
) (s ) (or -0.577 s l)
¢ N
(h) = = 15cosB
y o= P R R R R R A
coE
F A
(0,5)—\
Y
Y {15.9) - x
-

h oA

h

T h

“i0sint

20sinBrcost
3in@ + 2cosS

h = 10sin®

.

= 20cosb

B -

20cosH

LA

LA

1A

IM+1A

Unit optional

Shape

Labelling the two end-
points

IM For similar As.

R i g T
i
|
i
i Alt. Solution:
!, HER 3 i h . ™
! | Equating iengths LM
i Correct aquation 2A
¢ winal answer -
! T
a0
i
i

R‘FSTRJ«“TFD r‘qﬂ{s,uf}:%
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11.(cY A = Area of. square = fz2 .
dA df -
o i T rrreeesreressecesseeescmrssmomenonino M
-2 (sinB + 2cosO)20(—sin29+c0529) — 20s51inBcosf(cosB-2s51inb)
B (sin® + 2cosB8) " )
S0 i e e Rt
!
—sin39—2costin29+sin9c0329+ZCOs3Q—sin9coszg+2sinzgcosg =0
' Alt. Solution (1): E
i : i
o an g dk o
de 21 d LM ‘
- o0 d 1 :
| = 2020 T ] !
i cos6 sin6
|
i -1 sin O 2cosO
= 4 S SO _
{ 0k I 7 .2 o578 " in?0 | |
f Y cost 51n8 :
} PRSPPI E 1M
Als. Solution 13
A= :'\? |
_ 400sin?5cos?8 ? | ;
(5in6 + 2cos6)” } |
dA (sin9+2cosG)2(ZsinQCOSBG—ZcoSQSinBQ)—sinzgcoszg -Z(Sin9+2cosG)(cosQ—ZsinG)
SR - 400 - . . .
de (sin® + Z2cosB)
' IM For quotient rule
g 22 0 teseerececssesesseassacsse et Se M r
{ (sin@ + 2c0s8) (cos?B - sin?6) - sinBcosB(cosd - 2sinB) = 0
—5in30 + 200879 = 0 ciiiiiecicauranenaa e 2A
tan>9 = 2 LA
5 = 5L.6° e iieeeeceseaa e lA 51.561°
10
1
RESTRICTED NER3F |
L. t
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12.¢a) A = (x = L6)(y = 25)  wecesnmennnenrermnnmnsnetes 1A
c = 1AL 25) 1A
. 2
- 4000 - 25x - L0€30600).
x
Alt. Solution: .
A = 3600 - 2(8y) - 12(x - T16) - 13(x - 16) 1A
= 4000 - 25x - M%Q—U—’ ...................... ia
) G oas 4 22 3600) L iiieeeeeieeann eeens 1A
x x
= (0 seeesecancssssaccsanacsss s s tosSTS 1M
L2 = 16(3600)
) 25
x = 48
Rejecting x = 48,
B N A
aximum & = 1600
Testing for maximum
dz:\ - 2(16) (3600) 1A
d:(z = = ‘{j ............................
<0
Explaining why A is largest when X = 48 M
5
-
) (i) A decreases as X increases
a8 9
dx
s+ 180900 "
x > 48 or x ¢ =43 {(rejected)
L(Lbh > YK D 68 eeeeeciianenee e 1A Accept x % 48
(i) If x 2 50, — . [ . : :
- A is decreasing c.eeeeecccceececssancnee 2
. Largest value of A occurs when x = 50 | A
1
Largest value of A = 4000 - 125)(50) - ;éﬁ%%ggl
= 1598  ieiieecanvasenaene iA
6
::»TWCT D mﬁ{SR’T{""
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4 X 9
12.(d) ) kY ; < Tg
6 x__ o 2
T)'\\ 3600 N 16 ..................................... IA
X
4 ¢ x? 9
9 ¥ 3600 ™ 16
1600 & %2 S 2025  cvbecceisessenccsovecccsacsnssnocns 1A
40 S x ¢ 45 A
For x < 48, i'(£>O
. dx
- A is increasing ... iceceescccccrtrereitacntiseann 2
Largest value of A occurs when x = 45 A
Largest value of A = 4000 - (25) (45) - —16—(2—%99—)—
= 1505  iieeeeicccnaeeaaaaaenn 1A
7
-
|
!
g
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