
I C.S.E-M nins 2008 

MATHEMATICS 

"/1me 1'11/tJII'ed: 3 lltlitrS Mnxi11111111 M 11rks: 3f/O 

Candidates should attempt Question Nos. I nnd S 11i1ich are compolsmy. and any three of the remainrng 
quesuons seleeting ru leas~ one quesuon from each section. 

PAPER-I 
SECTION-A 

1. Allell)pt any FIVE. or the following: 

3. 

t~) Show th!ll the maLriK A is inl'er1ible if and only If the ~dj (A) is invenible, Hence find {ndJ 
(A)I 

( 12) 
(b) LetS be 3 non-empty set nod let V denote the set of nil fWJct•ons from S mto R. ShC)II that V 

is a vector space wiU1 [espect to ~1e rector addition (f + gl(x) = f(x) + g(x) snd scalar 
11\ultiphcation (d) (x)= cf(x) 

( 12) 

(c) Find the value of hm fl( l - .l')cot r.;r 
•• 2 

( 12) 
I 

(~) E1slua(c J (r 1'11x)' d.< .. 
( 1,2) 

(e) Tbe plane K- 2y+3z =II is rotated through u nght angle aboul tts hne of 11\lersecllon with the 
plane ~ ~ 3y -4z.-5 = ()' fmd the equation of the plane tn tis new posttion. 

( 12) 
If) Find the equations (in symmetnc form) or tbe t1mgent liue to the sphere >.1 -t ) 1 + i + Sx - 7y 

+ 2>.- 8 = 0 . .3x - 2y +4J. + 3 = I) at~u,·pmnt (- 3, 5. 4). 

Itt) 
(12) 

Show that B = {(1. o, 0.) ( 1, I, 0), ( I, I, I)) is a basis of R3 Lei T . RJ ~ R~ be a lineru­
transformation such thnt Tl 1. II, U) = ( 1. 0. 0). T(l , 1, U) = (I. I , I) IU1d Tf l. 1. I) = (I . I. U) 
Fmd T(xs. z). 

(20) 
(b) Determine Ute maximwu and minimum distances of the on,gio from ~1e cun•e gtven by the 

equsriou 
3x! +-lxy + (ir"~ 14(1 

(2(1) 
(c) A snhere S has pomts (0, I. ()j , (3, - 5, 2) at opJ)ostte ends or a diameter, Find the-equahon of 

~le sphere hm'iu~ ~le intersection Q( ~le sphereS " i lh the plane 511-2)' + 4z + 7 ; () 35 a £T\lat 
ctrcle 

(a) Let a be a non-smgular mnlrtx. 
Sho\1 that If 
I t A -t A1 -t .. . .... • A" = O. 
lhen A 1 = A" 

(b) Evaluate th!} double mtegral 

(20) 

(20) 
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4. 

tel 

(b) 

II ~~~; 
.ll.x -.-.:v 
by ,;han sing I he order of inlegntliun 

! 20J 

l f ~ ~L~ -=. f"'lfOS011lQne uf a $CI Qf Uu:ee m.utu~nv ,....,eudlotilnt ~tcnornltlrs of the "'l11" 1 2 3 -· . ···-·y -
5y:L 87.>: 3xy !l. 

rind the equaliofl!l. ofth" olh~ two, 

Find lhe dinlotlSlon oftlt~;~ubspoco: ofR~ spnnnod b.Y Ill,. Set 
{(1,0.0,0). (0, 1,0.0), ( 1.2.0, i ), (0,0,0.1)) . 
H;,nce find a b~siJ Iori he suh~p~ce 

(201 

(20) 
(b) Ob1:1iu Lite volume bounded by ll1o ~lliplic. p:orabo loide gil .:n bJ tltu equ:ttious 

:,. = x' - 9y' and z ~ 18 :<1 9y~ 

(c ) Sliow ll10t ll1e ~n.wluping eylindi:t'> of l11e ellipsoid nx= ~ by1 r cz1 

p"'l'<"dJcubr to z <~.~k muct tho pl•n~ z 0 in parnboiOJi, 

SECTION.a 

(2(1) 
with generators 

(20) 

I. Alt=pt :my f!VI' ofll>e fotlowing: 
(>) Sol\'e ll•e dill'<m:ntinl equation 

ydx (" • ..ll Jdy o. 

(b ) 

(c) 

(d) 

(e) 

Use th.e method of vnnatum of paramet= to find lbc gener•l $olu1Jon ol 
. ._:y. - 4xy'+ 6y = -11 ' ~in )C. 

(12) 

( 12) 
A ~;nwotlt p:mtboli~ lUbe i• plocc:d with vertex plano. A plllticlc <lidCII down the tube from 
~~ under the inllu.:nc.; i>f gravity, Prole th:ol in ~nyposihon. I he =~rion cif thu tube is e<1u:•l 

to 2w ( h ;
1
" } Whore ·w· 1s I he wctght of lhe pttrtlcle. ·r' the radius of ClllValme of the tube, 

·4~' it.s I Rill~ rectum and 'h ' 1l•c 111iliRI Ve>1loal beighl of u,e porticlo abuV<: the \>CJ'tes of tl10 
lube, 

(12) 

A • tr•igbt uui lbnn beam ot' loogth '2h' ~Is in lim iting cqutlfurium. In conllU:t wilb n rougll 
veniCD! woD ofheight ' b'. wllb one ood on~ rough borlzon!Jl) plnoe Rn<l 11itl1 U1e olher end 
projectmg heyond the wn I L lf bolh the wnll and tho plane he equa lly rough. prove lltoJ ·r , the 
angle of lriclion, is given by s in 21. = '>ina. ~ina.. ·a· being the inclin>lion of the beom lo the 
hocizur1. 

(12) 
Jlind !he coml,linl 3 nnd b <o !hot the • mf nce .,.~ - by1. ~ (• + 2 )x will be ortltogon>llo the 
•urfilce4x' y - zl = ~at the llOinl (l. - 1. 2) 

(12) 

(f) Show Umt F= (h l '+z' )i+.i j-.h z1k il a eonservntivo force field. Find the s<:alat 

polcntllll tor F •nd lhe wn1 b. douo itt muvingllll objeo.t in lhi.•field from (I, 2.1) to (3, I, 4 ). 
( 12) 

6. (~) 1\ p3rttele I> moVel\ in n plan.: such that il ~~ acted on bl' two consmnl v<:lucltle$ u ond v 
t't:>f>C<:Iively altm.S llte dircclilm 0X 3n<l ~lung lhc dircclion p¢11K'ttdicular lo OP. ll'ht(t: 0 is 
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7. 

8 

some fixed pom1 • . thai io lh~ origjn . Show lhnt the pud1 ltnsvers~d hy P 1s. o come seCLion wilh 
lllcu.~ ol 0 and 1:CcenlnciL)' urv. 

(\;) Using L<!plru:c tr.rnsfunn. soh" lh<> initial valuo pr'ilblom 
l• 3)" 2y - 4t ~ c'' 

with y!OJ = I. y:(Ol =- t. 
!ISl 

I c) Solve I he dltl'crenhnl equation 
x' f "- JK1•'- ·9' = sinlin.'<J - L 

(IS) 

(I 5) 

A part:ic'le of m~ss m move• under a fqree mfJ.Parl~ l(a1 hl)u' l. u = .!. • ~ ' b. n. b, nnd 
r 

!LIO>()) being 8"""' consl.ant•. tl is projected from nn apse at a distance • - b with 

velo~ity Ji o Sh0\1 h~l jiJ; 1rr~il ls given h} the equntkm r = a 1 ~ en~ 1). where Ito U) are 1he 
a- b 

plnne pol :or CO()rd inale;< or A p Orn I • 

OS) 
(b ) A ollclllying in 11 •tr•igbt <mooU1 horizoniJ!l wbc 6udd.mly b•-o•ks into two pnrtiom of mas.• e.< 

m1 and"'" lfs be the dist.tnee b•llweert lhe two ma.sse< inside the tube aft<>r tim<>" >hO'I thai 
lhe walk dune by lhe expto.ion can he wrillen 01s "'I" • I Ia 

(c) 

(d) 

(• ) 

1 m1m.r t
1 

2m,+ m,'7 
(15) 

A ladder of wefghl tO kg. re>ts on 1 •mooU1 hori7ontnJ ground le:ming agains1 • ~mooth 
,o,:rlicat walt ~I nu inclination lau · • 2 with U1c horizon aud is prev.:ntcd from 5lippl'n,l\ by a 
•Iring oltncbod ol ils lower cod, and to the junction of tho flour and the wall. A boy of weight 
30 k.g, b~gin.• tu ••~end tl1e b dder, If t·he string can bear a ten< ion of 1U kg. wL, haw for along 
I he ladder can I he boy ril;e with s.tety? 

( 15) 
A sol id right circular cone who•o buighl i• b and rndius of whase base .is r; i• phced un an 
inclined plnne. It L< prevenl<>d from sliding. Jf the inclination nl' U1c plonc 0 (to Uu~ l10nzonul) 
be gr~dunlly decre3sed. fiJld when the cone will tnpple ova. For~ con~ " hose •emi·wrtic;~l 
angle is 30°1

, detcm1ine the critical value of tl which when excc.::Jetl, the cone will topple 
UVt.T. 

(IS) 

I'>Qve t)lut \71j ( rl cl' r 2 c!f (. ~ 1 ~)II> • ·' ' -·,-~where r~ :r I y I • 0 Hcn~e hnd f1 r) ~uch llllll \7"f1r) 
dr rdr 

= U 
(12) 

(h) Sho11 tML roo I he space curve 

X • l ~ 11• 7. ~ l
1
• 

3 
the oun·alure :and lonuop Dre n .mc Jt lWery poi:nL 

(c-) Evalunle J ,i,df alan& the cmve ll! + y"'= 1. z = 1 !Tom CO. 1, 1) IP ( L. (), I) if 
(15) 
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(15) 

(d) Evulu3tc JJ F.ii tiS where F: -l.<i - 2yl J + :•ir nnd S •• the ~urface of lhe cylinder hounded 
• 

byx1 + y' - 4. ~-0 :andz-3. 
(15) 
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I C'..S.£-1\taluc\ ZOOS I 

I 

Time Allmi'ed: 3 huurs Moxiflllmt Murks: Jf/0 

Caud>dates should auempl Ouesboo Nos l and 5 which are compulsory. and any ~uee or the relll!llmng 
queslions selecting at Jettsl one question from each .section. 

PAPER - II 
SECTION A 

I Answer any FIVE of the tollomny: 

2. 

(Sx 12-6()) 
(a) Let Ru be tim $et of all real numbers c.~cept 1.er"' Define a binary operation • on t:t,, 11J! . a • b 

; I a I b '' here I a I den01es absolute 1·alue of a. 
Does (Ro, • ) fom1 a group' Examine 

( 12) 
(b) Suppose lbat there is a positive even imeger n such Uml a• = a for all theelemems ·a of some 

nng R. show ihat a + a = O for al l a E rand a + b = !)=a= b for all a.b E R 

(c) I 
X 

(I) For~ > 0, s 10w- < log ( 1 + xl. x. 
I +~ 

(ii) Let 

r = H.ne N }u{ 1 ~ ·" e N fu{r. 3~ . 11 e N} 

Find denved set 'r ofT also find Supr• mum of'!' and grea1est uumber !>1'1' 

(d) IC f : R-> R Js continuous and 
I(~ +y) = f(xl = f(y). 

for alii\,~ E n • tllCll sho\\ lh!ll f(x) = x IT I) 
lor all " e 0 

(~) find 1be residue of 
cot =coth = . _

11 . > ai r. -
• 

(J) Find 1he dual of the folio" lng It near proyamrnlng problem: 
Max.. Z = 2.-ca- !:7 -rx, 

such lbal 
x, +.,., - 3x1 SR 

4.t; - X,+ .rJ = 2 

2,r1 -t- 3x:-·li ~ 5 

x, ,x,, .r,~ u 

( 12) 

(6) 

(hi 

\12) 

(a) 

(12) 

Let 0 and G be IWO groups and fe( $ 0 -.G be a homomorphism. For ·an)' element a. 1: 0 
(i) prove U1a1 ()(>j>(a))/O(n), 
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3. 

4. 

(ii) Ker ~is ~ llrlnndl KUbJlTf>Up llfG. 
( IS) 

(h) l.,ot R l>e u ring "iU1 tltll l) , If the prl)duct ofhny two non Yt:rl) ~lt:m<:t~L~ i1 ~<}n lt:tcl 1•rovc 111at 
ab ~ 1 ::::) bn • L 
Wholhcr ~ hns th~ OLbi>\'C property '" JlOl C.'tplain. II z~ in inle!lf1ll domain? 

(15) 
(c) Dtseuss U1t conviltgenee of tb~ ~eries 

x_ l·3~+ 1 ·3·5x' ~ ........ x o. 
l 2 ·4 2· 'l·6 

c 15) 

(d ) Show tlutlluaeri"" L /l ) i.• equivalent to 
11 n" 1 

- 1+--. I • ( I ) 21} ,,._. 
(15) 

(n ) Prove thai c:ve~y lnl~grol Dllmain can b" l:mbedded w a fi~ld. 
(15) 

(h) Sho\v I hat MY max imn l ideal in the commutntivu ring fl{x] of polynomials over • field I' ;. the 
pnnoipo l ide~J genernted by on irreducibla polynomial, 

(15) 
(c) Let fbe • eontJnuous function on [0.1). Using first Mcon V>lu" lltcorcm qn lntcgmtion, prove 

that 

(d) (i) Po'Qvctlthl thesc\N 

(3) 

A = {0.1 ). B = I 0. I( !Ire equivnlern set,<;. 

(if) Provo that 
t-an,'t 

.~ 

H.valujlle 

\" tr _ ._ ~ " j (1 - l 
s in x-' '2 ~ 

I II: 
• log = ! ~(='+ '2: ~'2) ( 

where C i& the cin::lol71 : ~ Smte the the<:>rerns ~""use in "valuating nh()veintegrnl. 

{15) 

(6) 

(9) 

( I j) 
(b) Let l'tz) be nn entire run~tiilll Sloti~f)'iolg l'(.t) I :: k 11. 1~ lllr some positive con, tonl k unJ all z. 

Show tlut l'rzl n'L2 for some cousl3nt tL. 

(15) 
(c) Solv~lhefQUowlnglmn.."jlortalion problem : 

O.:Stin~tions 

o, D, 0, 1), 1), 1), Av:oil:thili\Y 

F. 
' 

2 ( 3 3 2 5 50 
r, 3 2 2 ~ 3 •I .to 
F, .3 5 .j 2 -1 I 6() 

I' 
' 

4 2 2 I 2 2 30 

Demand 30 50 20 .w ~0 10 

IMS(Institute of Mathematical Sciences)

IMS(Institute of Mathematical Sciences) 6

http://www.ims4maths.com/coaching/download


by finding lhe inlti.•l solution by MAtrill Mlnimn metbod. 
!30) 

SECTION B 

5. AnsWI!!1' artyFIVEoftb~ thllol•'lng: 

6, 

7. 

(•) Pind the s""ec:~l $olutio:n of Ute parlin I ,litlerentin . 
.:qunlicm 

(2xp-1) p + ( ;--2.ct' )'1 = 2(x- y:) 

and also ftnd th.:.pnrtlculor solution whloh P"'"'"" through I be llnos" I. y 0. 

~ind general solution ol'thc pnr1iclc d.it:l'c:rentoal t:quation : 
( l)' + V0'- 6D'" ); =}'COS' X, 

where D .!!_ D ' 
&:' 

il 

(12) 

{ 12) 

(~) Find tbc ~u\ullest po~itivc root ~>fcqualiOu J/c'- cusx= O u.,i<t&r<~gulll·falsi n~etbud. Do Utree 
it=llqm. 

( 12) 
(II) Sbtd tlte lll'inclplc of dlUIUty 

(i) in Boolailn algcbt'll and gi'' ~'ll lito dunLoflho Boolton L'Xprcssion5 

(x~r){f·f)·(f ~2) and X .Y=O 
((}) 

(ii) Represent 
(.I+ 8 -c)( A- ii+c.:)(.-1-8+~) iu NOR In NOR log.lc network 

(~) 
(e) A cir~ular hoord •~ placed on • •moolh horironlal plane and a boy run.~ round the edge of it al 

a uniform rate. What is the motion of the centre of Ute bD:ttd 'I Explain. What lt3Jlpens if the 
liL15S of th~ beard and bb)' aroc:qunl ? 

( 12) 

(f) II'Utt: n:looity polenti• l (>f~ tlu[d is;= ~ .:. tan ·• ( :~ ) · r' ~ x2 +- ).l +- 7' 11teu $h,uw 'tltllt thc:-

(a) 

1. li he • ' " ' ' ')"1 b . strcrun meo. e (Itt I ·surfaces lC +- y- 1 z- : c(K" -" y· - , c l:m[l Q et\n.ronl 
( 12) 

Find the s teody st.lre tcmper•wte distribution in • Utin t'dCI:tngul~r pbte bopndt<l by lite lines 
x : 0. x = n. y ~ 0 and y = h The edge!! x ~ 0. 11 =' u and y = 0 are kept at tempernture zero 
while: the edge y~ I> l$ kept at IOO"C. 

t~OJ 
(b) Find COOIJ>Icte ·~d •ingolnr integ.rnl!t of 

2.~ - PI'" - 2<~'-'Y -'- pq = tl 
using ('harpil'~ ooethod. 

USl 

(a) (i) 11tc Ji.lllnwing values of Ute function I~X) = tin x 1 cos x art ~ve11: 

" 10" 20" 30° 
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g, 

f(:<) 1· 1 585 L·2S 17 I·.BGO 
" ' '"' lruct the qunclmlic inte, olating polynomi:ol thnt lits the dMa 1-fence 

culclll•te j ( ~ ).. Cumpare wilh exact value. 

(ii) Apply t~uss-Seidel method to c.~lcul•tex, y, z. from the~ystm~; 
- X- y-r6:= -12 

6.r - y -::-: 11-33 

- 1'• 6J•-= 32 
with initllsl values (4·67. 7·62. 9·05). Carry out computations for two ilcratioos. 

( 15) 
(b) Draw n 11!1\V cl1:1rt for ~qlvin& equation F(x) = tl C\lrre<U to live decimal plnces hy Ne"1Qn· 

R:lphson mt!hl)d. 

(a) 
(30) 

,\ uniform rod of mas~ ~m ~md length 21 has il' middle point fixed and • rna~.• m is attochcd 
to un~ of its .:~remlty. The rocl when in n liorizonL'll position i$ $et rotating abt,ul 3 vertical 

a><is lhrough its centre with an angular velocity J¥. Sha\\ thar the hea vy end ol'che rod will 

falt till Ote inclinolioo of iJIC> rod to the vcrtiOlll is co.4 ( .fi - 1) 
(30) 

(h) Let we lluid till• the region ~ " O(right h;tll' of 2d plnne), l.et A 'ource '* .lt <0- Ytl 3nd e<lu•l 
~ink :u ({). Y:).l't > ~·:. Lot tltc pressure llc sam~!!$ pressure lit inl'init)• i.1:. P•' Show thut Ot~ 
l""lUIIliJJ! pt'I:S<Ur'l: o.n tlu: 1Juund3ry ( )'·>"'i~) i~ 

ll'pa' (y, - J': )' 12••,y, (y, ~ v, ). 
p bdng the tletu!il) <Yf the fluid. 
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