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Answer all questions

1. A shopkeeper enhances the cost price of an articie by 50 % and while selling allowstwo
successivediscounts of20Yaand30oZtothecustomer.Determinetheprofitorlossolr
the article. ls]

a6$ 60tai6,i 6q6'{ Q$qfi 66tryilq ac6a 50 94 aQ,Gi6{ {Q" ofrmieqren, qltqa{c i*
% u za x frs6 6'rr i 'q?qf 66ea ee6c, 6)ro ai fi6 6a? fids afi i

There are twc containers out of which one contains exaetly 16 litres of w,ater and the
other contains exaci y 9 iiters of water. There is no measuring mark on the containers-
ijsing only the t'rvo containers detemrine how to bring 6 litres of r,vater fiom a pa*d. l,5l

qaf orq a6 i 6€16{ cre6a 0a. ro frsa ci6 .t6a ts ec,q666 6q * frra cffi
u6a r{6 fitq qfl6e eflerQ qrioOq ari;" ieqrf{ qq66tqe 6ea oi6 6Ga6',.{S
qa6 qieqeieere ad 6afr ulr$cea 6sis aa l

In a bag there are I -3 red, 5 bliie. 1 white and 9 green iralls. Without looking in ro the bag
determine the least number of balls that can be drawn such that three oi'them are of s*me
colour. isl
66i6{ r16sa 13 0 ftr6'i, s 6 q'rn,, t 6 ue,r € e6 qq6r eft ilA I a6i q6qo 6cqc,6 rj6
6\q6a 66'6ci6 a6'l otata 6,661 2il6?t 6q0, :6 a:fi$i 61G1"6) q}fri ljffioifrei ;

F ind for hor,+'many positive integers ru u,ith il { 100, n'} + 5fi2 is the squaie oiail inteeer.

6a6Gl6 i:reqa adq'*qt n fu { i00) o!d'r?3 + 5n2 €fi6.( CIdq'gqio od eos, r [5i

In the diagram, A-YyZ is isosceles rvith -YI : XZ. Also, point rl
W is an XZ so that XW : WY :YZ" Determine the measure of / {. _".

ZxYw" / --\* l: I

-,,/ -{ \
ol<{g 6qeer Axyz {a qflqaq Qqa i x}" : A'2. ty. xz aq- YL" 4y---:,
o06g {6\ {c6 6qec Xu,: wy : yz. z.xyza c6oto 6ec aa I n

Detennine horv manY positive integers less than 2100 can be created using onlt,the riigii.
1, 2 or 3 with repetition of digits allorved. rs.i

400qafl 6a6o6 uarQa q$ r'n,rr 6aaff t, 2, Qi 3 aG"E6aa afl* 'i E*iiii;:u
{aluaQl8 oqaq,ra ff,61iflt61ci66-r I
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Answer *H questi<lns. Give justi{ieation to your answex:.

J'ime : 3 hcurs {jull Marks : 100
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4.

5.

6.



tsl7. Squares ABCD and EFGH are equal in area' Vertices

B, E, C and 11lie on the same straight line. Diagonal I
C is extended to J, the mid pc-rint of GIL Determine the

ratio of the shaded portion of the two suqares'

ABCD o EFG[IqA6 qfll? Gflqoa 66e odeoq tr,
.8, C {Q" fl errd6qq0a 6616't aafi6a6l ao66)

uaQo I ftd .4c q cH alqa clrlOq -r odqe aola

6arora6 r sQ qa6 q''desQ61 odn eroq6aa zqolc Aa aal
8. A and B start from trvo places X and Y respectivell'. that are 60 K'M' apart' If A and B

travel at uniform speed of 80 K.Ms. and 20 K.Ms. per hour respectively; and retum back

immediately to their respective places after reaching Y and X respectively, then horv

often and at w'hat distance from X. shall they meet ? t5]

60 6.fr. q616a qal qaf gl0 x c Y 6IOalQ6f1 A s B clal6 oaq6 46q66 OlSl e66i I

A fiq,tqO S06.fr. <o'B Oqlq6 20 6.O. eoerea OiaACa lA0B OaB69lXs YGa

oa{at ntg6a qi eoasa 6a gioq eo6a6en I 6sfil6G' X O|q 6A60 ry}64 {a'
6A66'AA alO6A 0aqaq6a6Q6fii ?

9" Trvo numbers a and 6 with o I a 11 and o t b < 1 are chosen at random' The number c

is defined by c : 26 + 2b.The number s a, b andc are each rounded to the nearest integer

to give A, B and C, respectively,. (For example, if a = 0,432 and 6 : 0.5, then c: 1,864.

and so A: o,B : 1 antl C :2),What is the prohabilil. that L4 + 28 : L- ? t5]

as 6 QA6.(06 AA6riQA S1"6t1l Oial6) ry;lq l Oqaaa q6a: lze)lq, o<rz< 1{Q'cS

b<1. a6 za+2b:c Q.( {Q. a.b, c a q86,6'C{q'ttt calQ6fr -'1. B, {Q'C q{:

(AOtaA€t qtg 06 a:0.432.0:0.5 a c:L86.1 q{ Oi60€61-'1 :o.-B:1 {Q" C=l)

ol6a6a 74 + 28: C A SAIOAI 66'60 ?

10. I bought a new plant for my garden Anika said it $ as a red rose, Bill said it rvas a purple

daisy and Cathy said it \r'as a red dahlia. Each person $'as correct in stating either the

colourorthetypeofplantwhatu'astheplantthatlbrought?t5]

de ar o6or od eor6< aw 46fr r a6ar a6nr sQ ow6 6oa6 fiil6) 661lnloa I 6a

aonr <o ata68 6060 6,ial I aqlQ c6nl {ar 6aa6 6)1ft clfrol I q6oll6a QGr al olala

6eo q€q06\,aqAca lGI6a66rGaa-qataa orai d664fr ?

ll. Apalindromeisapositiveintegerthatisthesameu'henreadforuardsorback*.ards'For
example, 545 anci i 33 I are both palindromes. Find the difference betu'een the smallest

three digit palindrome and the largest three digit palindrome. lj]

CIl66qlq {c {06 q'6ql ClQi ZilcqC66ft Olal COqo66n Olal I aql14861 qEo' 545

{e. l33l Qag 6OaaG OI6i6qlq l66aa 66e adfq I s66ilc em6qla\qfi flal6a

asa 6d0 aa I



12. For which positive integral value of ra, -=L- will be closest to 0.01 ?
2m'+ 15

m a 6a6i a.lorQa odq'gqt ota" ' o gaq o.o qQ Oceoat 6aa ?

2rn2 + 15 
d

13. Intheadditionofthethree-digitnumbersshown,theletters,4, B,C,DandEeachrepresent
a single digit.

ABE
ACE

+ADE.
2011

Findthe value ofl + B + C + D + E.

A, B, C.' .(Q'E q60q6' {AAG'66q q'6ql e

ABE
ACE

;ttr
ot6a66l A + B + C + D+E 6G'60 6dA aA t

14. From the figure shown, three of the nine squares are to be

seiected. Each of the three selected squares must share a

side with at least one of the other two selected squares. Find
in how many ways this can be done ?

t3l

lsl

adrCIraaor oQq aac G)666q flalE {oa G6olo 06'lola 6ooaQ 66116'{ o068qa

666{ aqaa6q qa o6i6sq fldqaaos 6611e{ odeeq aa qtutas consJa I 6466

a0lg6a {ar aar0rao60 r
1 5. In the trapezium ABCD (see figure)AC = BD. Show

that AD : BC.

ABCD qra6Afl6Q AC: BD. qfil6t AA 6CI

AD=BC. C D

l6.Letn bethelargestintegerforwhich 14nhasexactlyl00digits.Countingfromrightto
left, find the 68th digit of rz. t5l
cl6a aalola r {6,{o6 qdQoaa s"6tql60 i:} r rtG 1006

aa 66e q"6rir I oO uG'a gnqaKfi oiotclEOlflaroq

o8ar ataa aq6l6a6fi e'61!t r 60 68 oa aG'6 e'61 ?

17. In the diagram. PR. P.t. QS. QT and RIare straight line
se_sm e n ts. Of i ntersects PR and PS at U and V, respective ly.

lf PL : PV, ZUPV : 24", IPSQ: x" and ITQS : y",

find the value ofr+y.

tsl

tsl



6qea prq, p,s, es, er {qr" fir e oaa6 qan 6461i61q I er,p.R '<e" rs qQq L/ {e'
,'64 flatQ6a eeo aq6 i.aQ ptl:P't/,luPV=24o,lPSg:x" {Q'ZrpS:r'",
61646fi;r+1, 6l t-$t'l 6QCe :'

18. John lists the integers tiom i to 20 iii increasing order" He then erases the first haif of the

integers in the list and rervrites them in order at the end of the second half of the list. Find
the integer in the new list rvhich has exactly l2 integers to its lefl. t5t

1 q20 cde"*tqcn. adqefl6a qata .x6 olfrai ggJa 46fi I olhlata qarr acdaq
freiraeoel, Graq_qorfl aeda c6a Eetiia 6a0 eficfi 6nq6e i eoa qqJa oifrci6a

6aQ q"$qr6q6da 6,6) oreia atoCI66' 6c. rz 6 o'etui e1o I

1 9. A swirnrner is su,imming up a rir er against tlie curent. hiext ta Lrridge A he loses atr empq,

wa.ter bottle. Ttvenly- mirrutes later he notices the loss and turns around. He finds tl.re

rvater botile by.' bridge B. Kno*,ing tliat the d,istance betu,een twa trridges is 2 K.M. hcur
fasr is the river flou ing '.' [4]

6,66 SGAdAi0l AA1O 6qtG6r q6ryil6Q OdqelOi ar]fiGQ A 6Clfii Olg6A OG"A 6ifr 016

6alGfti6 6ro6nt I 20 AGq o6a 6q 6er6\ft atQcot aar 6,iaol c€61 oiqudoi Serce
q6cr q66r qfrao €qroa aqq6,6a aqY6 sd6 cia ts 6elft ottjGfi Galoacqljdeet t a
s B €erfi fid6a taq 2 6.e. I oola 6qloa 6a6l 6a6G ?

20. Begin with an,v hvo-digit positii'e integers and multiply the tr.r,o digits together. If the

resuit product in a nvo-digit numbel then repeat the process. When tiris process is repeated,

all nvo digit numbers w,ill eventually become a single digit number. Once a product
results in a single digit. tne process stops.

(a) Beginning with the nuntber 68. determine the number of steps required forthe process

to stop.
(b) Determine all trvo-digit numbers tbr which the process stops at 8 after 2 steps.

(c) Determine all two digit numbers'forwhich the process stops at 4.

(d) Determine a tu,o digit numlrer fbr which the process stops after 4 steps. [1 0]

qa uc'66e'(a..iaea qde'ett 6a {Q'{am qa6 ac"a q6on olala ea I oO {al
q6 qa as 66e q'6qt q{, oi6a6n aocfttG qQstq"q6aca q6ot6l co l.xO q6CIl

6aO qfifl fll{ aoqraCI eclroie 6c6G6aG'oN q6taffo {6'aG 66q.q"gqta camfiia6 i

{a *1A eG. 66e a"fiqt Qrq'i666t q6fli 6.,c 6aa I

(a) oa e"6irlt 68 q6ca ao6at@ q6CIrq6amoror{-or6e6fi 6ff6o6 ototo o6a {6
q6at oo 64s., ?

(fi) aflg qa ac 66q q'elqr6da aa olalao6a acCalhl q6aiqq6ol61a66) alq 26

ci0tG a6a q'6qi 866) 960,6 ao 6Qa I

(6) afig {Ie aq 68q q'6qi 6de aa-ctelao6a aCIsatQ q6ol q6CI61 G'66) q"6ii

46a q6fl6 ac6ae i

(fi) {a {06 qa ae' 6cre q'6,il 6do 6,8, oiQl ao6a'do6alQ qQCIl q6CIl6la6ft 46

0taio6Q <6 q6sl ec €aa I
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