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SOLUTION MARKS '; REMARKS
1 (w2238
e l
/, 19 2 1 3
S att 2 a2y ese? B e
S +—feor—B-——
1 13 .y
= x'% « gax’d + 28a2x 0 + 56a%x’ + ... 34 0 22+1A
+—fer—+the—rese-
56a3 X 28a M Alternatively:
a=2 (as a # 0) 1A The Seneral term =
r _i6-3r
8Cr a  x
16=3r =7 = r =3
3 -. 3
. B7 8C3 a” = 36 a -
16-3r = 10 = r = 2 Y>A+4A
- 2 . 9
310 8C’2 a 8a
» etc.-
5
2. If n =1, 4n® - a =3, vhich is divisibls O N R
by 3. : - T
Assume that 3 divides ﬁk?-k for some
i
- ositive integér k. 1A
Let 4k - k = 3m  where m is an integer.
G(k+1)3 = (k+l) = 4(k3+3k2+3k+1) - (k+l)
= (4k3-k) + 3(4kZ+4k+]) IM+14 IM for using assumption
= 3m + 3 (4k% + 4k + 1) 1A
= 3(m + 4k* + 4k + 1) ,
which is divisible by 3
QOM\'DQ, ewmiizd
By inducrionm, 3 divides 4n3-q for all :
positive integers 1 1A
3
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IT SOLUTION -2
SOLUTION \ MARKS ‘ REMARKS
. [ -
3 v = ((ﬁsinzx + L)dx ! 1A -/ e e Con st
= [[2(1 - cos2x) + lldx
¢
= | (3 - 2cos2z)dx 1A
J P /
7Yo ,DEwa,uﬁj or cM,Cf, ,;yuuc,g
= 3x - sin2x + ¢ 24 -14if ¢ bmitted nf
N w
sub ¥ =3, y =20 M
¢ = sinT - %W
37
=-7 1A
.. the equation of the curve is
= 3x - sinZx —'21
2
6
Txoey =4
3 The two lines ° intersect at : Alternatively
X =7 = 2n 5 The 2 lines intarsect at
| [x = p*2
- . ‘ | irpﬂ'-?_
(2+p, 2-0). - oeTT i T "lA | Area = [(4-x)=-(x~2p) [dx "..1*+1A
i
. (limit, integrand)
They intersect the ;-axis at (0, 4) and +2
, = [(4+2p)x ~ ~<21P
(0, =22) la
; L = (P+2)2 et 1A
Area of A - height é base
1 - etc
=% (2+p) (4+2D)
p? + 4p + 4 =9 IM | Accept =9
p2 + 4p -3 =20
(p*3)(p=1) =
p =1 or -5 1+13
.
|
gm o= N R T, PR R i
5{%:;3 T 20 d S 3 i f’ﬁ;}& S ee
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SOLUTION E MARKS ‘ REMARKS
5. % can® = 3tan®e sec?s 1a
('l tan?6 sec?8 do = % J dtan’6
= = tanag + C 2A - 11if ¢ omitted
. -3 ———————————————————————— s { . 5 1:-
Tt IT T T ! ~f’:f'aﬂ‘me//(zé_?,uw 1§ '”‘am B+C 3 vl
\’ tan & d6 = 1 tan?6 (sec?s - 1)de 2A Alternatively: Cﬂa'”‘bc(, m’)
i /e _ Y >’DQ,Cu_‘4q_c{ '.M)Z.t!,t,z,‘
' (z E Jo tan®6 sec?9 d6
= | tan®6 sec®% d& - ! tan?6 4o ’ :
Jxe} 2 [
= ig _ 3 . .
= !‘* tan?8 sec?3 46 - ']'f(seczg - 1)d8 g 0 tan“5(l+tan”8)df ..., e.ve. 2R
j s - } : . — /“._’_ .
= [ 3 tan el - [tan & - 8] -&l;fﬂ-lA _t3 3 ,
i - Pralp. = o (sec?s~1)dé + ) , tan 8d6
= 3- B3+3 o J
e (z
- SN .|
=3 (1.05) LA 0 tan 6de
il r
tan3g .3 3
g = [ 3 ]0 - [tanbé - 9]0 L 1M+
»
= ;31-' ........ bess e s e e aa seve e e la
|
6. x* + y2 - 2kx + 4ky + 6k? -2 ="0 (x~k)2 + (y+2Kk)2% = 2 - KkZ
(a) radius = [ k* = (2k)* - (6k*-2)
= J2 - w2 1A
J2 -k > 1 1M
= k% <1
= -1 < k <1 la
(b) Coordinates of the centre are x =k ) ,
—— 1A
vy = =2k )
;. the locus of the centre lies on the
iine 2x +y =0 2A
Since -1< k¥ <1, we have -1< x ! - ‘ ) I
and 2> v 7 =2 1A X)-w‘ Qitho v cve ,‘2.@{\;_ ,wx.z:z[w,wi,s oY
‘ l
. the locus-is a line segment ' HEY
fwith end-poincs (=i, 2) and {1, =2) et |
axcluded. ] i
8
o (e Ty e R S
RED 1 lise i mad ¢HERAST
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5 , 1 3 _(2-3x)2 + 3%
‘a> 3 T “ 2 - :J ] 5 2 A
<> (2 - 3x)*~ <202 - 3x)~ 1
143 2 {
3x° + 9x* - 12x + &
) 9%% - 12x* + 4x° j 24
(a3x3 + 9x2 - 12x + 4 i
J, 9%F - 12x7 + 4x? *
P 3
= L[-;g + (7-3%)2 ldx M
N G W S R
T x? T I, (2=3x)* =%
1 12 1 a
=-3lz!l *[555] 1+1A
3.3
=3ty 1+1A
-2
8 7
»
(b) (i) Let u=3sin¢$ , du = cos$ d P 1A
@
f 052 4p = |2 1A
| sin* ju -
= - - oA Bl - iF R
T c 24 L 1 1if omit,c
L )
® T 3sinds  © ta
5
(i1) Put x = tand , dx = sec®® d¢ lA \
when x =73% , D=L )
6 b
3 ) 14
when x =1, ‘P=14 )
3 /1 + x°
o
L’s x* dx
=
3./1 + tan®® )
= J(“E' tan*d:én ec?® dob IM+1A IM for limits,
E lA for integrand
_ |F3secs 117 3cos s ‘ ‘
= zTawe ¢F T|lzSime 97 14 | ,
! 2 * nwo P@L&Uﬁj EQ @ i YVWTTQ,M o 6‘, ele
=T - i3 1. by (4 IM+1A |
? 7: -
' )
= | -
+.3 T 3
sin® sin’;
' !
= - - 7
(53 (F)?
=8 -2 {2 (= 5.17) 1A any Zigure roundable to 3.17
l
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3. {a) sin 25 + sin 86 = sina 38 .
2sin 56 cos 386 = sin 56 1a
sin 56 (2cos 36 = 1) =0 = wmust be comect,
sin 58 = 0 or «cos 38 = %? 1+1A
56 = nT  or 36 = 2u7 :-‘3"'—
6 =2 (36n%) I A L o
> Quoamias 1S aieher o awswas
ety 1 A A . - ,
or —‘—63—;—Ll— (1200°£20°), a = 0,21,22,..7 [larld| px § s comecl.
6
4T q
(b) x = 0 VT 2.206 1A
5T
X =35 » V= 2.121 LA
Curve of v = sinx + 2cos x 3 Shape 2
curved line |
(i) Ssinx + lOcosx = 11
& sinx - 2cesx = 2.2
Consider the line 1A+14 14 for equation
1A for line
The solutions are:
187 197 . . s
= 1 R '
* = 555 (°F 3057) ° 200 I+ia » dacimat
€.257-0.20% T e
(ii) Consider the line 1A+14A 1A for esquation
1A for line
x=0, v = 2,000
5T -
X = 50 vy = 2.196
The solutrions are x =90, 1A
447 4570
200 (7200 24
0.67S - 0-707
14
»
.o i}




Candidate Number

antre Number

Seat Number

Total Marks
on this page

three boxes above and tie this

3.b) If you attempt this question, fill in the details in the first
sheet into your answer book.
Table 1
% 0 . T am 3 4rm am
’ 2 20 20 20 20
y = sinx + 2cosx 2.000 2.132 2.211 2.236 2.2¢ é Z.) 2]

(887
(3]
(%4

[3v]
e
Wy

2.10

4 -
3

Answers

o
=} BIS’ 1l

N
)
c

(i
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or xcos 8 + 2ysin & = 2

Distance from P(0, 3)

to the tangent

"ADD MATHS II SOLUTION P.6
) SOLUTION MARKS REMARKS
9. (a) Equation of L 1is
v -3 =ua(x -3
or v = ox + 3 1A
Substituting in x? + 4y? = 4 1M
%% + 4(mx + 3)% =4
(4mP+1)x% + 24mx + 32 = 0 1A
Discriminant = (24m)? - 4(4m?+1)32 IM
. cuts C at two real points iff
(24m)2 - 4(4m2+1)32 > 0 M
64m® - 128 > 0
w? > 2 ( 1A
a>2 or m< -J2 | A no mark for "and"; Commou — C..
If L touches C , m = & JE 1A
Equations of tangents from P are
. »
y = J2x + 3 ) 1A
and y = - fﬁx + 3 ) -
W0
dy
* DVer = —_ = 1
(®) z 8y T= 0 ‘ LA
dy _ X ;
dx &y 14
{
At (2cos 8 , sin 8) ,
"
cos @ \
. _ _ _cos @ 1
gradient Tein 6 IM+14
1
= - E—cot e
Z. the equation of the tangent T is
y - sin 8 = —‘%-cot 8 (x - 2cos 8) 1A

|~ @w’ovgﬁ ﬂ?f“uighf §D%~V

| 6sin 6 -2 | bsind - 2 N
is d = = | —— 24 Abs. value opticmal
Jcos?9 + 4sin?s \JBsinZQ + 1
-»
Dos(-l) -2 |
(i) when 8 = %E-, d = —_
2 AT
J3-02% + 1
=4 la Accept -4
1
ii) when sin 8 = é—, d=20 1A
1
i.a. P lies on the tangent Pola
10 ‘ ,
™ T EN ] AN T g TR RS AL
RESTARICT 2D FIECLT
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10. (a) Put x = asin® , dx = acos® d< LA
when X = a, &= =% 3 )
. - T ) — 1A e ..
when x = -a , $= -7 ) must be in radians
f'& ra
i_“az - x? dx
= L:‘az—azsinzcé acos ® d¢
z z
(£ a% (* .
= | . a%cos?P db = 5 |, (1 + cos2d Ydd | 1A+1A For integrands only
< 2 . = T
a . sin2d I
-7 [&+ 2 ]_: )
Ta? z ) - 1A
5
(b) (i) Equation of the circle is
%2 + (y-b)2 = a? or (y-b)? = a®-x? 1A
. equation of APB is
y - b = Ja* - x*
or y=b+ Ja* -x? 1A
Equation of AQB_is
y - b = = Ja* - ¥?
or y=1b - Ja? - x? 1A
3
. (i%) Volume = B
Lo — 2\ 2. o ~——Z. n S
} T(b + ./ a%~-x?)3dx - | 7(b - /Ja“-x")"dx 1+1M IM for V = Ty dx
ok {a e +1A M for " - "
= 7| ibz + 2b [a?-x? + (a®-x?)]dx - 1A for Dumits
I -~ L]
WJ [52 - 2b Jja%-x? + (a®~x?)]dx
-
= - rrj*ab a-x? dx 1A
-0
Ta? «mzall
=41TbXT=°“’O 1A
3
(c) Volume = 2T 2(2)2(8) = 6472 (mm?) 1A Yol = 66T 2(cm®) vvvvnvanennaal
{ /
v = ;f =327 2%(2-t) dt M ;62_‘2 dv =JS-32’}'2(2-t)dt ...... 1M-
= 16T 2%t2 - 64T %t + ¢ 1A A +A(limits’
T '\Mt
V - 6472 = [-64T% 16722215 ... 1-
When t =0, V = 64732 M
e o= 6472 & SV o= 167262 - 64nPt + 84T ... 1-
R !
7= 167%2 - 64 7% + 847 2 ecc.
Putting V = O 1M
16 W2(g? = 4 + 4) =0 3
(¢t =22 =0
t =2 la
. the piece of sweet dissolves completely
in 2 hours !
i 7
EoT RIS Ty SER S
REJE it i med NIRRT



;4-

' . RESTRICTED HaElzlT
ADD MATHS II 3OLUTICN P.8
SOLUTION MARKS REMARKS
11. - (a) PA =PC = 4PCA =258 la Alternatively:
LPRA =x + 8 1A PA = PCLPCA = B tiuiiunnnnnnnnt
- PR ) S 4PRC = T‘ (X+9) ..........
v - = L h T
InA PRA, <in0 Sin(<+0) 1M in A PRC, )
- g = ! sinG 12 PR _ . { ’
sin(x+8) - sind sin(T =(x+8)) ""77TCT
copr = iSime
4 sin(x + &)
{ ! v
~~ ZIA ALy o) ‘,_’( (= {7 VS
Cam 00, FASLON oM "\/‘1‘2:('(0
{b) PC = PB == LPCQ =4P2BQ (=) 1A Altarnatively:
S : ZPCQ = ZPBQ vevevenennens ceul
-4 PQB = x + @ e=x5-& | & 20 +¢) =TFP =7 -8 ...l
In A PQB . ————'('—-—'— M (or & in semicircle)
> sin@ sin(x +¢) 4
- Zsin‘é IHAPCQ,
- PQE S @) //lA PQ
Leas 6 — ST
Ws CX= ) 4 J
Sin(‘rr—x—(?—g)). ....... LI B s
“p
2.5 = Qcos@
- 4 cos(x - 9) ..............
(z) Area of A4 P0R = 3PQ . PR sin 2x 1M
?25in6 cos® sinlx 1A
2sin (x+8) cos (x-8) :
- _Q__z sin26 sin2x : A
. 2 " sin2x + sin2@
253020 |, sin2x + sin26 - sin2e ,
= 5 einlx + sinZ0 Y ) working necessary
)2 1
_ sin28 5in26 % .
2Ol - oimx + simze () )

No ;euo.)(,aﬁu g (81) e (,..y«\‘o,mca .
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i1, (d) (&) Let 8 =§
s T 3 ,
P=3-9% =5 ta
0 < x &7 =20 and 0<xsT-2¢ 1A
0 < xs =& 1A Accept OSXSI , <L
4 & A $%
0 <sin 2x €1
The maximum aresof & PQR is
{“sin20 sin 26 S,
= 5 (1 m) 1M Check candidates range of x
Psin T sin -
4 4
= (1l - —)
2 1+ sinlrz;
12 ]2 f— -
Y RT3 (1 (.% D or 0.2079% )| 1A Any flgure roundable
S ‘ ,£o 0.207 12
{(ii) If & =TT2_ , then
=22 and 0<x sy 1A
- ;. the maximum area of & PQR
12sin - sin L
= ° (1 - 8 ) 1M
. - . -+
2 sin 3 + sin z
12 L 5 for either (i) or (ii)
= 5 ¢ _\34-1) or either (i) or (ii
12 72 - ' 3 for the other
- 3 (=3-1) oro0.15812) | 1a
4C {3+ 1) 3
8 -
T NS \1 Ev i
T I A i et N AT






