G. Rl»lm Level) Examination, Augwt 2011
. Combined Mathematics 1
"1 Scheme of Marking
Y Part A

1.+ Using the Principle of Mathematlcal Induction, prove thax n*+ $a is divissble by I for every n e 2,
;.ap{..)-.’dn.
When n=1, P(I) =1+ 5 = 6 whichis divisiblc by 3. (0%)
Thus, the result is true forn = 1.
Assume that the result is true for = k.
ie., assume that P(k) = k' + Sk sdivisibie by 3, (05)
Letnmks
Then Plk+1y=(k+1)" + 5k +1}
=k +3k" +3k+] 3k + 5(05)
=k +5k+ 3k + 1k +2) is divisible by 3 since &’ + 5k is divisible by 3.
Thus, the result is true for 7 = k+ 1 (@5)
By the Principle of Mathematical Lnduction, n* + 5n is divisible by 3 for every ne 2°,

) ; s|

2 Find how many numbers between 2000 and 4000 can be formed wiing the digis 1. 2. 3 und 4. if
repetitions of the digis are [i) not alowed, (i) allowed.

(i} There are 7 wayy of finding the first digit and 3x2x1=6 ways of selecting the other

* three digiu, (05)
Thus, there are 226 = 12 wan of selecting a number between 2000 and 4000 using the
digits 1, 2, 3 and 4, without thu: repetition of the digits. (05) 110]

(ii) There arc 2 ways of finding tne first digit and 48 x4 =64 ways of selecting the other
three digits. £4) 5
Thus, there are 2n64 =128 ways of selecting a number between 2000 and 4000 using the
digits 1, 2, 3 and 4, with the repetition of the digits.. (05) [15]

3 Using the binomisl expassion for « positive integral index, shaw tat (1+3) +(1-43)' =416

Henee. find the Integer part of () c-ﬁ]‘.

[I + J_—;J' u"C‘. +C, Ji-r'c', {u@r +'C, l\lri]’ f‘C.(J;r o'C,[Ji}’ e, (“GT (05)
(i-v3)'=tc,-c, A+, [A) - b s () -6, 3T +e, 3T s
f+48) +b-B) =2fc v 3] +*c. () v, i)

=201 +15x3415x9+27] (05)
Lrleimeni=ds 09

(1+43)" «416-01- 5)'
0<(1-45) <1 v0es-1a1
Thus, the integer partof {1 +4/3 '3 ¢15. 05)

R s

[05)

A Snow thu ﬁ._"L.‘___"*’J; L[ i‘"-.:._

hJ‘b!lhi—“lk)ﬂl
e ix
'Ih*‘l*]mx-«.‘lﬁﬁﬁxxvhvh'mx +/4-Jsinx
0 i V4 +3sinx + 4= dsinx
v lim A 3R (4= ning) 1
L2 b Y44 dsinx + 4 - Jsinx

(05)

(05)
sinx 1 1 3
=3lim === -
0 x m]'u:un]h:*;-u'l)‘[ﬂnﬂq) 4

o) (05) (05) {251

3. Fiod constants A and B toch the %{-"u“hslmm]-ué'uah
Hence, find [ sindeas,

T:;Lh(athiu- Beoalz) :

--"{sum:.-ss.hag)+z."u..‘nn+ Beosdx) (05) ;
=€ {34+ 2B)cosIx + (24~ 3)sin 3}

=13¢" sin3s if and only if 34428 = 0 and 24-3B=13¢> A=Tand B =-3

I y - 3 «
Hence, ie mhﬁ-g"(ﬁuh--ﬁmh]+c.m€ulﬂuﬁmm
(05) (©5) (19}

& FMmmiuﬂhnﬁd:lhpﬂklwhmﬂnh!whd
: i : =0, and passing th
mhﬁmmmmmhmRhwt«l.ﬂnm-uy:“m:'mi:“;"hr
Simfﬂumquimdwniﬂulingpﬂll)dwdxnrnimﬁm31!+2:+S-D.Iheqmﬁmuhhe
raqumnug}slin:ﬂnh-ﬁunh3y+k+c-ﬂ‘mﬂ2¢mchhm¢

(05)
Let (x5, yg) be the coordinates of the point that divides the straigh line joining the points
(2.3 nd (-1, 2) externally in the ratio 3 : 2.

_2x2s (Y- 2x () + (=T
T, 2o -342 st yo= -3+2 m-u'
_ o 0s)
Su::e!laepnmt(—'J.O)Iiuonlhﬁmmhncl{b]-v-l(—»‘l)ﬂuﬂmh‘ implies c =14
Thm.lhcaqummafﬂurequ?ﬁmwtimh Iy+2x+14=0 (05) tnli:':




= 3 :
= where -
7 amuuﬂi’;‘l.p-r 4 In  non-zerm paremeier. Show that te squation of |

Jangent 1o the cerve 1 thepoinl u%}il.nl’u&.
Dedoce that, m | varien. the sres of the langular region bounded by the coordinate bues s thiy

This tangent cuty the 1-sxis at the point A-(ﬂ.%)uﬁhruﬁlhpﬁm B =(6e,0)
L]
ﬂnﬂofdwwm!h%-&u[?]-l!q.ujlwﬂ:hilmﬁwmﬂf.

i )] o)

4 Find the equatoms of the two cirdes, each of mdlus +f7, wechiog the sright fine x+y+ 1 =0
snd having the ceatres on e patis.

Centre of esch curcle is of the fona (0, b). (05)
The perpendicular distance from (0, b) 1o the line x+ y+1=0 n\%}-‘- J2. (8}

=(b+) ma=b? 42b-1=0=>bul and ~3.(05)

Thus, the equations of the two cirzles are x* + (y=1)" = 2 and ey =2
{08y (05) 1251

The leagth of the mageat fom a point P 1o the circle P ap=12c =0 is twice the Tengih of the

9.
Bagent from the point £ m the iifcle &7 4! =9=0. Show that the point P lica oo the cimke
Feyetaallad
Let P ={a, B)

The lengih of the tangeat from a point £ 1o the chicle x* 125+ y7 =0 s Ja? ~12a + §2

(05)
ﬁm«hmﬁwnwmn’wmth Peyl-9a0is m»[ﬂ)
al -12a+ g -4{n‘+ﬂ’ _9). (05)
ie3a? +347 +12a-36=0.
u,ahp’ vdg -12=0 (05)

Thus, the point P lies on the circle x4yt wdz-12=0.(05) 125)

Thus, we have 211 _p+d
" Xp-1) h”"*ﬁpﬂ-;hﬂ,-q,,_,.m ns)




ny
A a

1.8} Lee o und ) e the foomy of the quadratic squation axl+hase= 0. whese @, & and « are resl
mumbers. Show thet a wd J are bath

) real, if and oaly if bY- dec20
() parely imaginary, if and only f b= D snd gc >0,
Find the quadratic equation wiose oot e at snd [

Show et the oot of this quadnstic equaton are both real. if asd oaly if either e and ¥ me
bowk real o o and [ are both purcly imaginary.

18) Let fix) wa’ - Smba - (o’ + %), where @ wnd b are real numbers. Show thet (a - a - b} In ® facior
of fla) Find the other facwor of £15) in guadratic fovm,

Henee or oferwise. show that If & sad b are ditinct, then f(a) = 0 hay only ons real e
Dedoer that 1~ 95— 12w 0 hea only one real ot and find it

@ m'ohv:-a{x't§;1 £}

By b -dee 0
a’m.:-ou-ﬂwnr[x—-ﬂ] iy e UK

1 has two renl values satisf sing equation {17 if mnd only if 57 - 4ac 20 (05)

. by - ) o
* 2a
fe ax’ sbrec=0 hasralroots if and only if b% - doc2 0 (85) 120
(it} x has two complex values satisfying equation (1) Il and only if b - 4ac :.,:)
[imagsac-t#
Pk (Both complex) if and omly if &7 - dar < 0
2z
SRR i T GBS
Fi
(05)
4 i il andé = 0
ie 5= +  {beth pure imaginary) if and only o 2c > & L]
s
ie. ax® +bx+¢=0 has pure imaginary rootsifand only if ac > 0 andb = 0
: et s D T
Aliter for (a) (i)

Since o end 4 arc the roots of the quadratic equation o vbetem0 we have
[
¢+_ﬂ=—§-o(uln‘lﬂa“-;.[05}

5Y  fc)_ bl -doc
fa-) a(ae /) -4afd {"] '{']'a_a(”]

14 a

L - -

o

¢~§-1~3-.-}t'5-md-enunra‘-m;n. L0}

(1) wnd (2} bmpiy ‘uu the two roots of the quadritic equation @x® + br+e =0 are
'~—-—-———“";.“" ~ ‘—-—-—_"‘E:_'_‘: . 0 borh are real. (05)
Both roots are real if and only if 5% - 43¢ 2 0

= f—(3) if and only if b - dac <0 (5)
Ulﬂﬂlﬂﬂrlhﬂummhnfmmm @' thxrenl me

b EERDS |
_“LT——Nh.—Ih:.!—w-.uduynm.{n!}
ub-D‘ll-?ﬁva-ﬂhn

fﬂmmm-ndh-ubcﬁoithmnim
imaginary. (0%)
ie

: 201
quadntic  equation  whose rwu ae o and p?,

2 tat s e ialg? -0 g5

ie. 2 -fa+m 200k atp? —g

¥
la, ¢ -{[-i} ~2[£]}:4(-‘-]’ =0 (05}
a ] a
12, a2’ (M -Tachr+c' mp {05) 115]
The roots of this

The

quadiatic  equation are both real if and only if
bt 2o -4t 20,105

€.+ e roots are both real ifand oaly if {67 - 20¢) - 2ac }{ (6" ~2ae) + 20¢)2.0.
te.. the roots are both real if snd only if b7 (8 - 4ac) 2 0. (05)

(5" -tac) 20 1f and enly of either B% -4ac20 and b is any real vhlue or
b -mwmo-u.(m[o

ie, b7 (6 ~4ac) 2.0 if and ouly if either o and A mrebothreal or @ and f are both
purely imaginary. (05)
Hence, we have the result

25y

Aliter:

@ and f are the mots of the quadeatic equation ax? ibxsc=0.
Thus, 2 and § are both

(i) real if and only +f 5% ~4ac20, (05)

(1) purely imaginary ifmlmlyi[nn'.’mﬂhtl.{&ﬁ}

(153} complex 1f and oaly if &' —dac <0 and bu0. (05)

a' and .!'mb_aﬁl-mbem“fs and f§ are both complex. (95)

Thus, & ud]ﬂ’mbuhndi{mdyuamﬂ are both real of both purely
imaginary. (05)

A_,_......_-.....-._.-...------~-.--‘._-v------...‘_---_ L P, llm



(8) fla+b)=(a+d)~dablas B)—(a’ +b") 0. (05)

- 1 .
T“'-(‘ -a-h ?'H?‘.!{.J. ...................................... (05] 12 (o Lax s, m::ﬁ for ral".
f(x) = 2’ =gk -(a* + 8") sr—a-b)x' +{a+besa’-absb! Find -':'IL [P
f%“ﬂas ........... K% Bence, show tat (1 = u = (2r ¢ Dn,,, = e, frrs 2D
£i0)=(x-a-B + @+ bye-dab + (a +8)' | —_— tn.-,, m“n,mu’
If f{x}=0 has oniy ooc resl root then l10(a+b)r—.)d+{n+b)’ =0 should have "
complex roots. (05) . '“"'ENWTMWW.

For % + (a +B)x ~1ab + (a4 8)F =0 to have complex roots we must have
(@+b)? ~afa +b)? ~3abf < ©5)

Le, we must bave [,n-tb)!- jab> 0.

Le., we must have (2-8)7 > .(08)

() Drww the grogh of yu[2x-8].
Henee, draw the graph of y=-f{2x-8|
Diaw the graphs of y=d=|2r-8|, and yu=|2:=10] In the smme Ngure.

Le, .wnmumm 120) Hanee or oberwise, find the set of real values of x setistylag the isequality |24 - 10[+[ 25~ 8|54,
Ifab <Y and * + ¥ =12 thn 2’ ~9x =122’ ~3abx - (a*+ ") (@, - ! = 1 s
i~ J : L T M T E
. Y 9e-12= 1" -dabr- (@' + D). : ) .
s “:,[;] 12 then 2" = 9x ~12= &' - Jabs - (a’ + ") Mo QoD@ eY @) 00 o,
, ; Ly e T I ¢ T P S
e RS- R T B 2 L AR SRS ey b (=T, = (2 # 5huyyy = (2 # Dy + 40,0y (85)
ie. iru-‘-;x,‘-;)-n then 1’ ~9x =128 x’ -dabr—(a' +b’) Le (=D, ~ @+, =4, forr=1,2,3,... 1051
Le., if (@’ -9)a® -3} =0 thm P -9x-12=x" -3abr - (a' + ). 1 U
7 _ iy = 5wy~ 1y (05)
ie, d,_ﬁmmb-] (05) then x* ~9x—12=x' ~Jabx—(a’ + b’} (05) Whenr=1, duy = -du (05)

‘When r =2, duy = Juy - Sy (05)
1r,.3! and b= J’M: -9 - ll-ﬂranb:m:unux ~dabr—(a’ +b") = 0. 7 4

” 3“1.-35 are distinet by above result x’ - 9x-11=0 has anly one real
Since o=} e disine)

oot (05) M) ke Whenr=n-2 du,, =(2n~ S, 3 -(2n=u, , (05)
ll - Whenr=n=| & =(28=Nu,., -2n-1w, @5}
e o9 T T
This read root 11 37 + . 4Mu. Su, = (2n = 1)u, 33 Getan hErTS
(05) 5

. —
& ba oWl u{hnﬂq‘_ Ba*:} - T3 M DY), “

[(mb)’ n\:} Yo “""‘"z""“""*"” fos)

~-Ya-b) h{l } 1, ! 1

: nmtu - -lim - 09

ath  ame AP J——" 12 “”'"""‘”’ n ""4-’[:. In‘] n

cmB b hsbnct  Fudeo Ae 00 5

Since the mum of the fest n terms of the series tends 10 a lnte Limat aa n ands to infiny,
s woompus e



= 1, wher=
Ilh)LuJ\-(_:: 3ﬂm;--.nunwua-ﬂ--ﬂﬂ“““"" %

' Tis e 2% 2 identity mapric,

A9 W y=|2r-8) R,

(0%) : .
/(ﬂﬁ mmr.ﬂuuhhwmﬁmwnm:,q-u,mdr
8 e Agand dingram,

nm-muahh-ﬂemmmbn‘-m-ﬁmamﬁn.mﬂ-
z,-l.-k.-Q(ml-buiG’).

: Tumd.l.c-w.mlumwmw.m-winhmﬂi'ﬂ-
1 x ml-fﬂlhﬁm&:mﬁmhhﬂh‘“’%”“
v 115] hmwwmhtmcmuimdn
ucwmmnc-zmnhunh-mﬂm
(@) A+ uy=1
% 2 21 o 10
(—I 3]{‘[—1 3}“{a l]}-[ﬂ 1]@5)
2 1Y2ep 3 10
"'[-1 3k -2 uu.]'[o J(m
ey SAeu) (1 0
“'[-*H- Hﬂﬂ}'[ 1]5("’
N {95 for the poinns C MeZasl Siepe0and 843 mr o A--%nﬂgt;. 45
. @ wy 05 ) @5 )

(05) for the pomts

A"-A"A(AA”.I)-M+M@5)
Qi+ p i
- o9
X 18 ( =Y uq.)
-8 (05) (95) 3 .
/| , ; {1 7|4 )
O O I O N e 2y
T (05) far the points of each graph 1 ¥ 7
4 / ( (o5}
|

ot 4855 (20}
i T .. SO T

iﬂl y=4-|2z-8| tn.? 3 ) 5__‘_|_u l

| S o9 / 2y =|2e-10]

| )
lll A

(blbnwhliu!mtagﬁwomﬂ-dnﬂbm,m
Then the point ' represens the complex number
21~ xyinthe Argand diagram (08)
| W A i Sy, craw e ine segrment OR throusgh O equnl
f and panallel to PR, gy
Then the point &' represers the complex number
=29 the Argand diagram ©®s)
mmn'muumuwmnﬁqog'-ma

Ej mmmamhu.mﬁam(m = =
5
uq*ﬁmkm‘hmm(l,*hx“‘+lﬂﬂ
| Hence, we have -t =(x; = 2gYcosf + imn &) 105) =y
J22-8|- 4 hod when 1351555 (10) '3'". "
{1} -8B . :
! Thes f2r410]4) 26 " )
|



Consider the three paints 4, B and D.

Applying the sbove resylt we get e
A .
'r('l-ﬂ-[-r-(l—ﬂl{mgusni}ﬂ')
leaay =ifa-0-d}+1-i 7
= -2 =i{z - 2) {08} olnr)
fe, 5, ~a-2U=i{z-2) N
Consider the three points C, D and B. -
Applying the above result again we gat o \/
L3 . X
1-3, -{i(:-‘:}ns,}{euinnna} 10) 7
lhl-ll-lﬁ(l-!‘ldd'-(l-?]*ﬁ‘
Az-1) Z(I'UﬂDﬂ! V4 iXz=1). (05)
la,r, = 1‘_:._.—-“4)(1”) { ".'f"/ o
AC =, =0 =D =|0+ Dx =V = (1= Y= [0+ D1 =Y =|(x - y-2) i
(05)

Sice AC =2 we have (x- y-2)' +(x+y)' 4 (05)
e, 2" oyl dxsdyadax syl =d
itz 4y -22+2yml

e, (x=1F +{y+1) =2 (0%) 150]

19.0) Let fla) = 2034

axd s by for "R-“ﬂﬂﬂﬁnﬂdmhmm roy=n
Mm}'“'“"f"f’humw
thu-m'.“h Sading.

ln}A:lnlalNﬂ-pu.hmwitu e base jy &mmmdmh
I:!mwr‘.l.uhiwhdnl:otun s
hmmrmmhhpqnglu.smmmmmmaddﬂum
I8 given by A-m»m‘f-llfi. !

Hance. how e A & miaiguny waiy .
(0} f(R) =25 s n? 4y

f(l]-ﬁxszuo&mmi f‘(-")'llx-!nm,

Since £'(3) » 12 ang I')= S.W;hnhlw
$+6a+bu1 (85) yoq ¥i+dawig, (o5)
TEEM 2229 09 wd baia )

=6(x- 1)k - 2) “0ralandzez
(05)

S0, we tave £(2) w200 g2
S mbe 1ge a3

ote hat J(©) =0, £0) =5 and 112y 4.
4

r=[lz)

Bhupgldmrs
(05) Ssneurall'y e
(-é) morks

¢

/ 3 145)




i "'"'%‘_’;“"“-‘“’ (@msby  ppnsonent)

l’mu"‘"-ﬁllﬂhnhnmm fx'lulk
mmumﬂh’rnob-;uhm-u-molmur 8) Lot s ppm s,
intersection of the curve y = f(x) nd thelme y = 3 (05) Show thar eag2e ) - gL
m&mﬁnuﬁnﬂwzhuﬂbmmo{m“u “—y‘h—?“r_‘!
required anywer is 1. (85) (159} .
o er iy S S e b e A S B e S S e I J_. | el
- Jteoiles ey U0 7
{#) Let the beight of the box be k con. L o .
4.(1.15;'.4-m)~='(l|l/u e L g Y Le @ 20 b be ditioer e marmben
The volume of the box 1316x"h and } : / Flad comtams A sad 8 soch g — L
is equal 10 §192. () ];'*‘ : g.)u_bj Tty o xeR-{a),
8192 : |
maaismmsaw——{lﬂ G A, [ l’"ﬁﬁun-ubmhhmm-ﬁm !
1 ll?l a5 | - " MJ 1 i [;f?)(;’ci’
A=(2-x)ct o | .. — W@
13 .3 - v "
e : G')Il-lihnk-lhﬁ[—::z; am) :
dd % _319?._ ) 2 3 2% 2y ©+®
- AR o ) o . -[;x'th—?ljx'[; (10
B dd 3 - 4096 - & rx L 3 "
B A e e : -;--_-:.[:%a “lae =1 wd lnl=0(s)
(05) %) : P o S
dd e 16 i g S e (W5) .3,§_[3)' 3 s
;cﬂ.whmx«:m F St Ucn_--) 3 5
_— _16 - o] 13 (2Y.: ray
Thus, A is minimum, whes “m-m 3 '('s'] et 4{;] 05 B9
) - con? 5 -3in? _m‘x—ﬁ'x_l-hn'x_l-;*
L amies v’z ala cot' semn’r limnly mf“s’
= & inx = 2cosxsinx w_itanx 2tanx U
. WdsxTeousinx cos’ x+ain' x Tean'z 1e0 09
f-hx:%-m'x-ltm’z-“,'
1
Mumh-hl+l (05) 1]
:' ----------------------------------------- S Gt Stk
:i"_—]‘——*'] 1 5% @+@® .@
§9c0s2r+dsinlx e § .«h.-‘:m»sb.q-?
1
1
!."1-6“—9*
spboafon T 4 g
;[(lﬂl" [ g»!}]. PR R
©35) 1301
13




16.42) Show that the

va'ﬂ? mhd
L=, Teb Aubskid I}
(c) Let "-'.IT; .ﬂhs.-——-.

hght Gruwn through the origin perpendicular 1o each
n-quunnh.‘“h":mhﬂ:l.:hﬁmml-mhu,_'”_oln
1 4 U-ﬂ:-ﬂo-ﬂ)-oxu-mh_u,m“u‘
g o marks ) Show hat I hecrcie & w37 7 124142794 w D ot el P O T
‘:s’ ' ll—i"L}‘_'!"Tr“'"“‘{“-” 4 oo of Gt of the cirle 3 m 0, hen 241+ 21— 35022y
e A variable circle outa rach of th clrcles Smalty'-25=0 wd Suets ) ~deoby_11a0
. Ihuﬁﬂnﬁm_m,.mmm
I WD] x+ly+lmf.
PP | U . S N T
g e g T

of the variabie circie lies on the straight line

(#) The s can be wnitten as ?'hm‘s’
3 k] it @ @ (:) equation of a ling
Replacing 2 by =, aby -’ and b by ~b" m(i)we el % u‘\lﬂlhtﬂﬁn

lmfnlimimmu.u-ﬁn. Irsmp+1=0 then the x coomi T
1 1 ‘mmmlﬂnmqulimh+m{h)+l-0uﬁﬂhﬂh;.-fﬁ,mg
1 - |
¥ 'l;("'b‘l.t""v“'l"'] ("‘"b‘)(l,.b.)@l© ' Thmﬁ“nl'thpmmhﬂnmhuﬂhhy-h and the line ix+my+1=0
A I l l
— I - dr (08)
T R T T P
N P e 7 e —a e @ ea) Y
R 2! +b') (' -a"y (=
(= +a'X 1 j]_.l_l.n-\[f.]}q.c ifabw0,
T e el b e ®
where C 13an arb canstaft-{20]

m&mﬁmhu@n © this point of imersection
ll‘a-.ﬂ then b= 0

= fl - ! i k ‘l? ‘ﬁ‘#!,
l'uut] +[-h.nk, E i”,yl
e Il = 5
LI |
! :’(x'l+b')¢-§j‘17& b “(x’-t-b') i
] -lln"[i]-v-c" where C' Is an arbivsry constant
e b

Replaciog by "%hFTT (05) the distance from the origin. to the point of
WA |
intersection of the perpendicnlar 1o the line y-
Ifb=0then awd
g A

1!
! - odx + —dx
: s’(:hb’)d‘ o K vah ?J;'

o and the line I + my +1 w0 1 oblained

: --Lun‘[l]in C* where C is an ahitary constant
R a

) (grp% M)m ko)

JiP o
Smheﬁmghﬁr-d'ui-m“m“ 14k k

TE T e ®
o mif -
Ths, mﬂnt-:—:%.m)
r [
1= Al 4B e
N _@uﬁq— th*e“') The equations of the (wo sralght  lines we U-mixs(lemly=0 and
ol - (s me (- m)y < . 05) ) o5
el I J =
s 3 A+G o ahyd b-o (&) The equation of e wommon chord of the two ciscies 520 wd S'e0 is
babang . Ay -2+ Uf - [y re-c' w048 [0
jonpas HRS ,%g- ! Since the circle §' =0 cuta the circle § = 0 s the ends of a dismete: of the circle § « 0
| L = the  centre CE-f) of e cucle S=0 showld b on the line
CoR T - EW+AS - Lhyve ' =0, (08)
RN ] L, Thus, webhave 2(g ~')X-)+ S - FK-f)4 e e mp (%)
2k
_.fl )
-t

te, Ig'eay

e g v 2~ (05) - @




Let Smx® 4 p% 4 2gx4 25+ =0 be the equation of the variable circle. (05)
Since the cirele § = 0%ty the eitcle 5, = 0 st the ends of a dismerer of the cirele 5, = 0
we have '
= (<15} m ~c > rm~25.
05}
Since the circle S =0 cuts the circle 5, =0 at the ends of » diameter of the circle
8§, =0 we have
A1 42D - (-1) = -2g + 2-2)f - WMD)
(2.2g+4f = ¢ =21, (05) |
Substituting for ¢ we get g+ 1/ = 1. (05)
=4 U=S) =2 (05)
Thus, the centre (- g, - ) of the variable circlo fies on the line x + 2y +2=0. '

\
5)

1.46) Using the ideatity corlp . .
n-u:‘suh‘o‘-.q;::;‘ I'Mmhum'“bm
Hence or otherwise, ¥

mmumu,-awuﬂm

00 fnd the wenenn soution of the squadon o bnt n e Lnde,

() Salve the equation n | 21 24l
{l-l)““-{l_ﬁ -%'
(@) u'auh‘c-l:a(m’au;.'c)’-t 05
fa., con® @+ 3cost O3’ @+ 3cos" G5in* 9 + gin®

A=
ie, cos® #+3eos’ Gsin’ B(cos 0 4 yin! o

o B)+sin* =1
te, codf 9+:(2n0|hﬂ'uh‘l-l(ﬁ)
3
e, n‘h:ﬁ'a.;-iam'm (05)
. :
12, cos® &+ sin l-l-iﬂ-mm

te, cos* R '
2., cos® 8 + gin O-i1imﬂetl5)
Thus, we have

cos® 0+5in® 6= 0.4 beosdd, where a3 g pald
= :

M fx)=8sin® x4 cos* ) -{%a.%uu&x) =5+3casdx (05)

Dmingtgmnrf(x)-lﬁn'ruu‘:) in the range |d <%
2

driwing the graph of £(2) = 3 +36034x in the range |42,
Fl

ia the same ng



(1)

lmnh

m‘:*:in' E
4«:2

Since cos®x+sin x= ;+%m4rmhlw

5 3 5
+-cnsdr=-—+ _' &
=*3 x 5111 x. (05)

je., Jcosdx -4ﬁn4: a$
i %m-l:-%sinh .1 (05)

3 . 4
ie. cosacosdx ~sinatindx =] . where cosa = ¢ and sing = 3
(05)
ie, cos{dx +a) =1 {0%)
—dr+a= lmtJ ne Z.(05)

e, 3= 5%, ned : €5/ o &

‘hl_.t-mtﬂ -'I—-o-i-ql--'-l---i----rd---'—-l-----l--.q

{b}Lﬂn-un[ ]:rl.dﬂ- "[ﬂ],{m
-7 r+2

Then wna =2~ wnf=X and @+ =509

@+ =5 = anla+ f)=1 O5) >

r+1 4

But tan(e + B) = _tmatarf oo,

1~ tanaian f
£k a2t

=___:!_—“i (05)

I-
1Y r+1
1._[i_._ = |
I '.E;nx-tl

(x m;npuan: -2) _ 2x? -4
(x? -4)-(x* -1 ~3 Qﬂ@
217 -4

Tlm,wrhaw-_a -l:u:'-‘-::-z-ti::-‘,{ll‘.‘)

(N 2
(05) hy (05) . (50]

Ci::.‘- P4+ Swn o Ltn: p]‘ ;(‘.’m?o)}

; itmh __m..gf..np-t--ﬁm E‘J

e = [ y s 3&:’9.‘&3“1

3 (a4 g";"ﬂn-':‘l‘jl
a4

-

. Cor3? fn2t 1 . .- 3 E% raa
' _Cplx-Sm e . - e ol wcnsaﬂ)
TR e e o T "“1?( ~a
"m;“ e X
et X — .?-‘; 2 )E! * i CrR D

Ll
1‘1. 1,'..- ] Ig



G.C.E{A d Level) E ion, August 2011
Combined Mathematics 11
Scheme of Marking
Part A
i AMFIWW,MMaw-thmmwMyI. Al the
same instinl, another particle ' is projected from the same
point 0 with the velocity u Both particles move under grawity. Draw the velocity-ime graphs
hmwammruﬂai-umhnm-mmxmmnum
muamwmrmmmmmmnu

Let T'be the ume required for the particle P . .
reach the maximum height <P veoen] For E_.niéfa 0
Let v be the required velacity of the particie R s S

2u
Then =g+ (D @5)

Alm, === g+ (1109
From (1) and (2) we get

veu=2u=v=1u (§5) e :
T Time
—u 125}
Aliter: Velocity
Let T be the time required for the particle P to reach 3y
= g . \\ For particle P
Let v be the required velocity of the particle . s / A
2u
Then = =g —+ (1) (&9) (35}\
Mw-"',,"’w—'mrm e
LN

—u=v=2u=v=-3u (05

Thus, the speed of the particle @ when the particle  © . _
seaches the maximum height is Ju. : ‘{m particle O

‘ s
\ : Time
o ~

R

251

Ome end of a light inexteasible string which passes over 8 smooth fized pulley cames a particle
of mass 2m. The string passes under a smooth Lght pulley which cames a particle of mass
m. The other end of the string is amached to 3 ceiling 3s shown ia the figurs. The system moves.

mmmﬁq.wwumdmmuu%q_

Since the string is inexteasible x + 2y = constagt.
LE42§=0=4(1) 08) d

Applying PErPor te motion of the particle of mass 2m ¥ (S TTTH
wvertically upwards we have

T - 2mg = 2m(~%) —+ (2) (05)

Applying P-=Jf for the motion of the particle of mass m
wvertically upwards we have

A - mg = m(—j} -+ (3) (05)
(2)+4x(3) = 9T - 6mg = ~2mi{+25) = 0 Form (1) we have
T=2me (05)

P road
3 mnﬂn-otlmluudhshqcl:nllumhtﬂumrquw
Wn--w«umm.unwwdv.r'“-mu
mad!ﬂ.m-duua:wmr—oln\w h_nun-{knupnmv.

.m
Applying Lﬁ‘!ﬂ the motion of the v
cyclist slong the road upwards we have: [E}'
P-R—H]sina-ﬂ{ll)/o X},/
Also, we have @MW (05)
H = PV (05) o
g-- k+lqlina-_-.ﬂ‘-(£omlinu)".(‘5) 251

smooth honzontal

4 mhnhnul.-umﬂmmlugmlndummdwglmma
sble. Owc of 1ts ends is r.mm.ruedwmuwumamudm--mnh
mm.msmunrmmnmm:mmm smuup?mhm-

-whu.mnuu.impmm:um Il@.

x
T-JT tmf‘,ma

7
Apply:ng R=my for the motion of the ——_‘_4;

#T.:;}u-hﬂhﬂuﬂbmm“ — | ——+— 1z _-111'
A
]i-;l (m
Thn.th:pﬂﬁ:kpu-tuwuanmphhrmﬂcmﬁm (05)
The penodic ume

2=

m=uﬁ-m 125]

U i .Bana C wely,
Let -2p+ _‘Ipnqﬂﬁo)qwdupaumu:mulunnqu respective
mm:upaﬂsqnll\uﬁménD.umepmqmlwmmmlm.wnﬂhwm
A.BMC:::MMMMMME;:MCMM.

w

AC = p+3q-(-2p + 54} = Ip-2q . (05)
CB=Tp-q-(p+3q): 6p-4q=24C. (05
(&%)

]E.%Efrm
) 1 Y
Thus, the poi A.Bdea:mlLuuwlndAG:-:IEﬂ AcscB=!
L —3y AE o L
©5) (05) 25=%  wsl
a //“ Sapow oy No3b
A
- i
o i
o '
1
— Tk
./I.
I o 2
|7
qu. ¥



qu-wlnMhlwwmmmmdhm-uﬂlhn\npn
6 A

Show thai the fensions in
uu-—hu_hvﬂmlsnam +b' apar
e T T
Ton
Resolving vertically we have Jﬂ'h

Teosé« Tantl =W (@s) \ : P,

s +r7-=‘ =W 57 % = g O
Ja st o'+t ¢ \T‘\G.:/ﬁ.r-

TH+ r‘a-'Ja'ib’ -

Resalving borzomally we have W

Tsin®-T" cosf =10 (g5)

a . -] -
T s ) ot +87

Ta-Tb= Wbt 0 (1)
1
mnb+msu=le'—’:-bI-.(on

Wb 7
ﬂ}zn-{fj:b:?’-m (05) 125]

7. uladlummnmumumwnm-Aun =
i PM)--OM F(Af'\l]-*i find () PIB). (i) PALE () P (AT|E). where A" and B
neum&ﬂmmutnmnm

(i) P(02) = PLAw B) = P(4) + P(B)- P4 B).
2 ! L
";*’m's””‘”’ 5

(03) (0s)
(i) Ped) By = T2 -,3;-" ©9
@iy puar) 3y = 2ALE) ;)” ﬂi‘(‘%l ﬂm L P®)=0
05) (05) [25]
B Two friends suzmp Scntly 10 solve & problem; theis '

1
P dnﬂum‘;‘u\d:
mupwqummdm:ﬁ)mum will tucceed 1 solving the problem

p(g):% wd P(8) = 5. where A md B ace the everts that the two freods being
suecess in solving the

1y1)_1
@ Panm - e =(11)=5

(05) (05)
1
@) PUAU BY) =1~ 1P(A)+ PLEY - PLAN B} =1~ {3 ti'(iIi)}""l:’lz
(05} (S)

05) 29

The duly expenditore of (000 femibes is given in the foliowmg tbie:

[Daiy sapmstesee  Ropees | am-c00 | 600300 | #00- 1000 | 10001200 | 1200 1408 |
[N ot s | % | & | 8 | 5 | ® |

1f the median df the disinbeton @ 900 Rupees, find Mhe frequencies & and y. and show that the
mean of the distribution is sisc 900 Ropees.

Smlhc;;dimi;ﬁﬂv!m . meq'u.al
SD+:+:IN-500=-::-200 " w‘!*ﬁllm-mnjnzm Ly g e
s 05) 05) 05)

Smummmmmumummmm
Thus, the mean is also 900 (05) 251

10 Over the past 15 months, the member of orders Teceived for a comain prodect has an & of
24 eders per month. The best three months has an aversge of 15 orders per month. Them were
1. 14, 16 and 22 order for the product in the lowest fowr months.

Fad (1) the average ¢f the number of orders received in the remaiming § momths,
3} e fwm gquardle of (e number of orders of the 15 momths.

(i) Tomlsum =24x15-360 (&)
Total sum of the bert three months =15x3 =105
Total sum of the lowest four months =11+14+16+22=63
Totalof the remaming eight months =360 - 105-63 =192 (g5,

Averageof the ing ;m._ﬂ-zg_

tu)SmﬂmemlSdmmdwmmldhmﬂmq_m:u[m:
distnbution. (05)
Thus, 22 is the first quantile of 1he distnbution. (05) 110]




PartB
cdmwp-ml-l-ahmm;n—.h

-ﬂ”]wdﬂgkﬂﬂMIﬂﬁﬁmdng.%“
::i,-m-qdmuﬂ -ilﬁ-r(r-).ﬂﬂhwanluu.umhh;
8
;imwdwrmhﬂﬂdhm,h&“'
4o
for the from A w C through B s
n-n.n-n-auﬂuu-kna Journey :m

smooth pulle aﬂwlﬁ-wnduwhmcum.m,\x,.
Mﬂwd”-ihm nmdmmrnwxum.,“nm
hljﬂvﬂﬂuﬂd{.‘mlﬂldp‘lﬂﬂmdﬁenkvﬂrm

smooth horizontal 1sble
i ABC= ACB=Q Mnﬂpﬂkﬁ:!-ﬁﬂd-ﬂﬂnuﬂa\mﬂruw‘m,’_
ﬂduhﬂﬂliﬂmmﬂem Tqupummnhwuq“ﬁ.pm

r-uan*uuanunmmwivdg.-ﬂmmpm-in-nnll- figure

A

.4’ @

mm-wlmm
mummdmmmwm
for the Tysiem horizogtally.

sw-e-uw-autm:mdm«u

wedge &
(A - INA +T)gsince
ar G+ 7)-Ga rTces’ @
When the particie { reaches C. the gtnng

Mpum‘mmpeum#ufuw
p‘nl'ﬂhnnﬂahﬂn

P-dﬂu-.u-atmvd,_m

,-mciu?mﬂ::llluelam

1t eddeniy broken Avssmung thal P hag ot reschod
dup-mk."mmuuuw

(o) Vel B.G = Vel B, W+ Vel W, G, where B for bird, W for wind and G for
]

ground.
G - N v = For motion slong 48 /\_\
L) " ‘

3 . ,r\- + — " Formouon along BC ,Z_—»
e c

AEB is the velocity mangles i relstve velocities for the motion along AB and 8
Jative velocities for the motion along BC

AEC is the velocity triangles of re
to ground along AB is

The velocity of the bird relative
3 1 1
v! -u'nn'%ovm% = JJ' -:s’ ¢;|-E{Jh’ -3’ »u}
19 s .

3
Time taken to fiy 45 is ,_IJI;':?“ (08)

2
;,nmuqﬂnmukw:nﬂ BCu (10
o t PR T

4a
1aken to .(B-ndBCu—J—m-(ISJ
“Thus the total nme w fly e - ™

) Let the acceleration of the panicle F relative to

the wedge be {along B4,
Then the accelcration of the paricle {J rel

10 the wedge 5 falong AC

Let the acceleranon of the wedge be 5 alone
C4 Fems
Appiying P=my for the motion of

the particie P along 84 we have

—mguna+T =mf - Feosa) "ﬂl'tl!}/g

Applying F=f for the moton of the particie { along AC we

T S ol
Appiying =3 for the moton of e system horizontally ajong Cjwe have
0= 2mF + m(F - [ cona) + im(F - feosa) —» (3} {15) fp (151

(1) + ()= -g( - )sing =1+ A)f - (1 + )F cosx (05)
=0 p;];{:_mm.'] o
i+a

<M144)
G -0+ e’ aly

s we have £ = A=00+ Dgsing
et (el .1]-041]:“:“-“5} . '

Le. the magnitude of the accederation of the parti = ;
+)gsina particle P or Q relative 10 the wedge is

1-4
10 8 -0 - Bea} P =
1A gmeni i vt o o e o v i s i
sinng wedge just aftes
the A broken cam be found by seting A=0 in
(1-A)3rdjguna or T2

£ TG - Dear'a] 0

Thus we have the magnitude of the acceleration of the particle P relative 10 the
wedge just sfer the swing s rokea as f; =-28508
A 3-cos'a M(ﬂ) s




17 A thin smooth tube ACH in the shape of a curcular arc of radios
@ that subieads an angle ;i.. ut ity centre O is fned in 3

Maomentum conservation, Xt Tust
= Before collision bisi
vernical plane with OA honzt sl and the lowert point C of the 2o = me, ¢ v (10 Al =5
tube touchng 3 fixed horzantal Noor ;1 shown in the figure e wvw =fga () PO PO
A wmooth particie P of matn m Iy projected verucally Newton's law of restitution: v—-OO — 00 —»
downwards imia the whe at the end A with speed Tga. -["n-':}""'r--;-id';-‘fa-n SEan w w

Show h the speed of e parice P. when OF makes an sngle t[usns%] with OA 1w

JIgall+ unf) and the mayutude of the reacuon on the particle P (rom the tabe [ mg (2 « Jund)

W+ @=w, =@ and (1) =(2) = w -—*";'!

The particie £, when i reashes the powt €. suikes ancther smooth particle {J of man at whah

I
i W rest imade the tbe mt € The coclliciem of resutution between the partches P oamd 0 5

The reaction &, i i
Find the specd of the particle P just h:fm: the callivion and show thar the speeds of the punicies =i D?;M|:)nl:ﬁpm o the
| P 1 3 3 Thus, by the conservation of for the
rud
. 7 and @ just sfer the colision am 15: :ﬁ respectively ‘Isthlu energy
. i
M(:tﬂmhup-ﬂﬂ:?lemhlummmwmmh(?u:lwnt:p:nls»uh ::MV:"WMﬂ-%-rw.‘-w {M@/D
speed = fSga.
2 Lo ~,,,_,‘,e.,,;.l.,(.lﬂ g
Find the maximum height fiom the floor reached by the particle  afier « leaves the tube 2 2 A
. 1 7
The reaction R is perpendicular to the direction of PE =0 1e. ¥, -la{mﬁ_i],m
motion and 5o it does no wadk. 7 .
Thus, by the conservation of energy A ) Wm0 m,__,ﬂ.i:’": c0sp<l
for the sysism we have FE . - B 3 3 7
| i ! 05} Lmporiant
_i,,,y!_m,mg..z.m (2ga) vmrger~ . :R/) Let this engle be f&. por!
as) /o Thus the pariicie P oscillates between — fp a0d 4, (957 ;
e V' =2ga(l+smn8). Hence, the particle P never Jeaves the tube. (05) [35)
o V= J2gall vsind) . (05) ) '
ie the spesd of the paticle P, when OP makes an sngle 8 with 04, is The reaction R; is perpendicular 1o the
J2gali+ sin8) g direcuon of motion and so it does no work.
25 - E’-ﬂ] Thus, by the conservation of energy for the
TR . -~ --..-.7—— particle 0 when it reaches the point B, we
Applying P = mf for the metion of the particle P alang PO we bave h;" .
: Lo o /
R_,,,,-.,.g....”_..z;ngn@a; (1%) MW ~mgaces = omw; ~mga (15) fo
————l 1 1 1 {9
‘ R = mg(2+34in#). (05 Emy‘u -3mga=zm % S
Le. the magnitude of the reuion on the particle " from the tube 1s mg(2 +35in8) 5 )
y ) lWI ie ¥ B-F:r,-EJSga.m
e e R ke s e nm e A S S e e e ) . .
o Thus the cle ) reaches the Bmmcpud—,js
Let ¥, be the velocity of the particle /' when 1l reaches the paint €' pm.lQ ............ W .............. 2 .'ﬂ ............. lm
B
Tl:unmmgﬂ'=§ in V= 2go(l +5n8) we Applying v' =u' +2{f vertically form B to the maximum point it reaches foc the
have maotion of the particle  we have
= 5 b7 i ; :
V- Is{lfsin-;—]-z,ﬁu (10} |WI (.1-0.) u.v,’;:‘l_}.-igs-[-"ﬁﬁ}-m. where s is the maximum height the

particle (2 reaches in 113 vertical MOUON.  rratieaam

15 = 152
,.ﬁu‘m} Froradhe bose = %43 ns

\.‘_‘_\9 u%“-



1 Apﬁ?d—u-kuﬁﬁmumd-mmmumnlma The
m-lduwh;h—nﬂnuﬂndPu—OM._;u-umnmmunw When
uw!_iqﬂmmmdumuilt

Show that the modulus of slasticicy of the swing B =g
mmﬂrummua-ﬂpﬁeﬂ-ﬁwﬂrmﬂmﬁnmﬂ Find the
Mdhpﬁﬂtr-ﬁumt&aaﬁml
Wﬁnmuwdm&-uw&mumﬂldhmur+gm

-lsxs&ﬂmm’»f:-o.hunﬂwn

Assumiag i the shove equalion Fives ?.Il-;c’-ﬂ, where ¢ >0) is a consuani, find ¢

Foor and that the lime

M“‘.’“""_‘“ﬁ Position when
Let Te be the tension in the P sollide vt P fallen s i
wring in equilibrium position at the faor General gigance ! Eg\l'lugiw

an
But T, =mg - (19
Touswebave 1=mg 09 0

Applying vi=u's2f
vertically downwards 1o the

P we have T
v =gl +2gl) =38, (19 f
where ¥ is the velocity of P
when it has fallen  distoce |l
Pl',,,‘

L
Thus wos ive "’ﬁ-@ 74

| Pand
Again by Hooke's law we have B pPud ==
+ X}
I= B"T— an (l*ihst
Applying Newton's law vertically downwards for the particle P we have
W-T:ﬂ'.(l.} G

Y v pelzm
ft.w-vs%,:-’—-nu:i‘Tx 0 ” !’_

bk

2% athel
x = w =4 3gl, when =1 . (10
ﬂm&wn.i'-%(:’—x’}whnw
Jsf—f-(t' -I‘]:psnlf

:'--}{4‘" —8')
>0 for —1sz<l and x=0 for x=2 )

ghpﬁﬁ!wuwm’mnwm ﬂmﬂS)fl!l.

"

Let 1; be tume taken for the .
fall undumvilyhumOlo{I i
Then from v=u + /i we have

ﬁa-ﬁog‘g,._{ﬁ_luf
£
(10) (05)
Let 1y be time taken for thi: pastick
mmmmmnmmiz

8
Then from the figure just abc ve we have

-z 2 [1
E’l ] =’I,-TJ_;

(o) ©5)
4, = _ I 2= {1 1
hen=( IIE‘T ; '3("5"*2'1!;-@

Thus the time taken from O t) reach the floor is %(ﬂnﬁ-hth
3

140]




W (e

{ay II-H-D Mﬂuhm*mhwamh ".u.l‘(.-l“ i

(b}

Defime the dox producs 8-b of rwo vecion & sad b

Assmoung (m+b) fcsDancobcrn debd for any fow vecion a, b © 3ad d show ihar

to e uf =laf = 20n-02+ b
Wran dows & timilar sapression for fa- b
Show that, of [a+bf’=|n-bf' 2en ab =0

Himce. show that if the chagonsis of 8 paraliclogram ire equal then B 18 & TEcLngle

mwkacﬂ!ﬂfnhmmdlm

If e sysem i5 i cquishriam, find L M and N ia terms of P

of ude 2u metres wskea
wise seate Forcms of magmitude P, 2P, 3P, 4P, 5P, [ M and N newionh a1
-II.I-IC-LFCN[DB( FA am} FE respectively, i the senwe wdicaied by the nrde

Takinge=aand d= Inn(l+b}.(lod)-uoheoai+hduhlw

(w+bj(a+b)=aa+bavab+bb(10)

But (asb){asb)=jnsba+h, an=jajal, bb = bjb| sndab=ba

E T | 45 ]
Ll o o B ot M 8 )

Y SRR S

B+ —I- H'-h-l- (05)
Iffa+ bj =la - 5" theaab= 0. (05)

03)

Leza, b end ¢ be the posiion veciors of the verices 4, B and

Cof s paralielogram GACS wah respect to the point 0. - (0%)
OC=|d and AB=P-a

Bute=n+b

Thus, wehave OC = ja + b} !

OC = AB=a+b| ~ja-b| @F)

From the obove result proved we have ab = 0. {05)
Tlnnnmlhn[nspﬂpm‘lamlumoﬂm

Rﬂnlmg !’ur.u rnrmnullr a0ng - wehlve

P-ZFm:-ﬂ- I.cm-s-ﬂP--IPcm-s--ucm— + NcosZ + 5P« 0 {10)

3 3

\]
9?-151"-;-:.'%1:-%:\! =0

2 LaM+N=(F-3)6P5 (1) (05)

R g forces vertically upr we have
fzﬁmi-lFmE-Mlin;-v!lmg-ol.ﬁn-';--o(ln,

3P-—(u N-L}=0

e L-M+N=2fIP (2 (08
Taking moment about F in the m-:lockwuuwhm
-1P. ho?hnn—-ﬂ' 20402 oLJhsm? =0 (18)

-2P-2/1P. m.n

f
@
N

/
J‘

An

Ll

Lo 2l i am

m-= m-(Ji-m-zﬁr.(.ﬁ_,,),:,,wq}, i
M+ (D)=

W= B-26P 4221 = p - 1a)p - -E[uﬁ}v- n}r

(e




I!u}MnmmMu‘lﬂnmllhnlﬂ.m#d AB i Tu and the weight of BC
hnnrmm-ﬂrm-lwm dmmmmh,nhw
-Mmu.thmm-miuqmmmmn-mulphnﬂnwc:m-mn
onzontal teble.

I ABC =26, show that the tension of the unng @ %muﬂ.
: Mﬁﬂ#dwmulﬂﬂu‘hllmmhm

mn—ulluﬁaﬂ.sc.mmudammnmwnmka
as shown In the figure.

s 1o form 8 {ramework.

ABC= ADC = DAC=30° and SAC =6 The ﬁlmcthmﬂrkhwdu.o-d:miu

» wecight of 1043 umnumwuwnnmmn.wum&mmx_

byalm!xnculro«c of P ncwicns af A

i) Find the vaie af 2.

m)rmmwmummdmw-sa

{iil} Using Bow's notation, m---mmmmm‘-
the rods, distingaishing between nengions and thrusts

ork and find the streises 1wl

(a} Let A= BCala
Taking moment sbout C in the
anticlockwisc sense fof the sysitem Wwe

have
Uﬂ,.n'nﬂ't'Zw.‘Jn.unﬂ— RAasind=0 (15
7
R-gw a9 Rl/

Taung moment about B in the
wuclo:kwinesenufnrd:md.{ﬁw 7

have
. Ta.mﬂ+lwn.m9~82a.sin9=0 (15)
3
T=-!-m9+zxm5s(-"'w%w]mﬂ'ivﬂw (05 WE;JJ

AB we have

Rﬂdmshun'.wnu.llyfurdnmd
3
A’.—]"--iwuﬁ (05)
Rnnlviuvuﬁdbfmthemdxawehlw
Y+ R=-2w=0 (05)
1
l"z-ﬂqiw--guw-lw-:w_w

oy
Jiar .Jg.mer_! + ;

The  ongle  tha he  roscu
skes  with  the  horizonial s

B = e

_5_._'_“" a

T

PAD-105.47 =0 (u8)

But AD = 24Ccos30° : .
-2"“5“'“”30'-‘.{5.‘3 5 I a
el o 101N
P 4B-104 480

Let R be the reacti 3
m lIn.lE.ﬂﬁ‘!
honzontal that. B makes with the

Resolving forces vartical
Run8=1043 (05 1y ik
Rﬂﬂ“’mfmmwm Rcosf=P =120,

‘-mr‘mﬁﬂ,m

i a
mgeo e 05
gntan

1

Since the system :
als0 passes (b + in equilibrivm under thre
e v odler thres: forces. the reaction £ shold
1s)

Stress diagram: %
S ]

whAN
1

Rod Stress =

g Tension 0N

e s 043N

oe Thrust N

Thrust 0N
4D Tension g
oo '
/ 20 an -

M T |
I3 e




1 e P e comse of mams of n smlinem snid *i-l—‘l"-""' sy

-ad-n%. b o hane of S hesmphecn

ha—m-‘dnghmnﬂﬂn--—lunﬂ-—w

n--d-.-i-p--_-ﬂ-mdn-—n- ’:—'.L—r‘m Resolving horizontally we have S = 1t — (1) (05)
a vabe ) Resolving

vertically we have R+ 1S = w— (1) (0F)
m-—uﬂ—-.,.-—.u---lnu-mmmu-p From (1) hod (2} we have
w'—l-ﬂ—'mﬂ l'——-‘|- and §=
h—'-*—.“umdnmu-wmﬂq {mvu 'ﬁl'“
ﬁ“%}.n—.-u-ﬂdmmmwuwm T‘hmh‘e%‘m
roagh wertaces. wOGng = 4R 04 + 450D (15)

By symmetry the ceawe of masi of the T
hemsphere hes oa the axis of fmmery

3

e we (e iac' + a'l 3

m. STD l‘ll-i-ﬁ-;ji-i;L:r*ﬂ.)
!l'b a' +h") | -

* 3 -hma.rl-‘-ﬂ’—‘%hm .

. 1+

.

Let  +be the distance 1o the centre of
swss of the hemuspbere from 13 the
centre of the buse of the hemaphe ©

mnhmmdhu—m

ie. sing =8 A0+ 1Xa" sabsb’)

'i.;-ln'pi a9 Wmm
- Tete’ - ' hapee (10) §asin|® #0 p¥a’ sab+ by ]
nn
' 3 Oep'dasbia' +0%) 160)
AR el T (LBl | P e
e ;u ra‘ﬂe:—x )*_1[.9 -E-le[;_:} =20 = i=3 (05)
(05)

mmmﬂmu{-dﬁmnﬂmn{mnisulwmu -B
from the base of the hemispher _ o |45;

|
mmunu«mmwn{m"a
5 8t a distance %nﬁmagﬁ'
mmreul‘mdnaﬂidmmhﬂmtufmub
h b
15 at a distance ibfmuﬂ.gﬁ

N\

- g r.aja.*\.—-
w;ummnumo;mm'wmn Ly
from 0. - |

1 1 = 121 3, (2 ] For the et
[3“"i"')‘"'(i'*‘]ﬂ;"'[;"’]’;“- " equattin &
(10) (19 (10

"% ol eabsb

2r-s)
- P -8 1, st
M"‘Eﬁf 33‘_“!‘—‘_5!_‘ -, (])_(05)



mn—umuu-—uws——n
muduﬂhmﬁwuuﬁhmmummm‘nm
of wissing the game.

mm‘ﬂh_ﬁ"milmdwl&.lp ) we §oand by

.w-tn.-..—h——,_-ntn,.-wu-ml-n(mm.
amaforms e ongishl asi se (5, 3y L) 10 e aet Lnhe ol
Thow e §eav bl aad ot bl wnen j-ﬂ.,mmmmmmmmm.
of 8w s [ %
mm—.—--&umﬂmuumuwu.:l.ti‘o.ﬂ
Hence, fsd

wlm-—-duwhmﬁkmﬂmm
201, Y02, 403, 304, 605, 708 BO7L
mm—--m--p-s-dumimmua
tmuumummn_uuuwmmmnumu The tuilawitpy
wnwhﬂ-ﬁwmnuwmmukmn

i{x,-m-zu and !:(:,-m‘-ul. where s fi= 1.2 .. B0) denotet the aewal
= -

weaghi of the ™ B9 M-WMWumr-m.ﬁnﬂmmm
wnd the vanence of the scnal weights of the cughty bags
:n)LuN-rm-Nmimnﬁi.s-fas\nﬂﬂmummr—mrﬁym et
8 iml PR

2
Thes PUN) « F(S) = PP =1+ p =taan), (OF) VAT
éu) ") PLNlm:lplll lhe\pm:l'cnn tuaally)

: 5
- P{E@s-rmwrdv{. {0%) < PI'PU‘!@ P 0P
= P(N)+ PINSPN) HNSPENSPNI 08y
- PN+ PADESIPLEIPIN+ p{u'}P{S}P:P’)P{N'}P(S’}Pt?').ﬂm paes
( L@
cqe g plass 9T Py NS p NS N

B T iy @poi= P &

\
(i) P(Piyal wins the game)
= P(NS'Fu NSPNSPu N'SFN TRNTPL-) (05)
- NS+ PNSPUSP) PNSPNSPNSPI - (05)
PO SIPFY PNIPSIPEIPNIPSIPE)
. BSIPPIRNPE IPEIANI PSP+
= plge pg+ pa+e (09
1

Feep e p = T /

lfhmhﬁwuumuwywmﬁhmm.mn p<‘;_

m»:wuy-rp':lf%4%-3‘.(05)l

n G, i e S S

P{Numal wing ] 4
e pame) = oy > 5 = 0571 303

0] g;. -g(,ﬁhl)-,., w08
‘;t?- -asS
- nl

ie, Fe=o+bi (0%)

! SrrssisssEsEssEE ST TaS ARt IR R TR ‘““
s -t};‘_u.-sn' +:§%i-oa=.1~tuuﬂ‘ -t"..‘):__f,tr.—ﬂ'-n‘s;”m "
SN . ST 57 TR .
hl‘»:.huhen P

ST P =

1
L7 Jf, -2+ 2- 4 s 00 4 (4= 8 458 +(6-8) + O -a1"]

.,|11b+4.h14?e,;.']§-1_;m 1951

1) pl+10bx will ansforms the R
wt{1,2,0,4,%,
105,564, 6.08, 706, 8.07), (0S) 10,2,3,4,5,6,7) mo the w2t {2013 02,
FaleiOlnd=sm (05) "
1y mby, »1.01x2 =202 {05)

115}
(i1} Consider the transfoemanty ‘where comstants

oy on y=a+bx, aapd b e

F=o4b% and 5, = bs,

Thus we get

5-¢+4l|lu(d6-1b=b-llnn am-7

05)

y==T+3x o

Th

ueveuu:mber‘ wre-4,-1,2,5.8, 11, 14 (05) 115}

{e) Consider the wransform ition p = <25+ x_{05)

Then from § = =25 23
+J wehave i---li*!:i-lhu.‘u-u,&l

From 5} =3} |!.5.'|
$ =S wehave 5, = E'm=‘m1

8? : ) 1a0) 05
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