
solutions to Jlq:... 7ElE, 2005 ScmeninJJ 
I. ntt locus of zwhil:hli.!s :h slwl<dregion 

is best"' pn m:tt.td by 
(A)z : tz + 11> 2, jlrg(z + 1)1 < ,..4 
(B)z: tz - 11> 2,jlrg(z- 1)1 <,..4 A 

(C) z: j!; + 11 <2, jlrg(z + 1)1 < "N2 -:c::-_,_.:;Q~-----,.,.,.1---
(D)z: lz · 11<2,jlrg(z-1)1<"N2 

Aru.A 

Sol nttpoirds(1,0),(Jl-1, - -/2) wl (Jl-1, .fi).,. eqWdisl>rdfrom!Mpoird(- 1,0). 

D\t shad< d.,. • be iotlg:< to 1M region 0\11Sidt ~ st <tor of <ir< le tz + 11 = 2, lyil\gbetwun w lint rays 
71 -71 

org(• + 1) = - ..-.dug(• + 1) =-. 
4 4 

2 . In an equ.il>2.ttal trial1glt , 3 co :hs of radii 1 \ll\it .. , h m !<opt 
so 11\at they touch each o®r wltko w si:lt s of w ~le . 
Art• of 1M ttiu\glt ;; 

Aru. B 

Sol 

(A)4 + 2.{3 (B) 6+ 4../3 

(C)12 + 1./3 (D)3 + 1J3 
4 4 

trial1glt . ntt 1m$~ of tteh of 1M si:lt s of 1M equi!Utralttiu\glt ;; 2+ l cot : = l (1 + J3 ). 

Htnce ils .,,. is 11..4().+../3)' - 6 +4../3. 
4 

3. If •, b, < on irdegers not ill equal and w is acube root of unil)' 6o" ,. 1), !Mn 1M minimum valle of 
ll + bw + cw' lis 
(A)O (B) 1 

(C) .J3 (D)_: 
l l 

Aru. B 

Sol ll + bw + cw'l= b ( )' 3 ? J1 · ---- + - (< - b) --((•-b)' +(b- <)' +(< -·)'). l l 4 l 

4. Are c:tlalg)e vrilh sidts 2m- 1 wl 2n- 1 is divided irt1o squares of 
\ll\it 1m$~ by dn.willgparaD.t1 Iii< s as shown :h 1M di>.gram, !Mn 
1M .-.m:i>er of ~tcUI"Ig)es po,.iblt vrilh odd si:lt ltng1hs is 
(A)(m+n + rt (B) 4•·~• 

(C)m' n' (D)llll$1+ 1Xn+ 1) 
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Ans . c 
Sol 1hm ore 2m .....ni< a.\ (IUII:ll:>en d I, l, .... , 2m,) aM. 2n horizordai.IN s l)ulwbend I, l, ... .2n). 

To form tht requ:i"ed rect>l\gl! ""must select 1YI"ohori7moul Ul\ts ,ont .v.n IUII:ll:>t red 01\d ont oddi"Oitnbtred 
md simi.l!r:Vtwo vtrticalli:n.ts. 'Ihe nmnbtr ofre~s isthm uc,. ,.C,. 11C1• "C, =rdn.1 . 

Alttmoie •olulion: 
Number of re~s possible is (I + 3 + 5 + .. .. +(2m- I)) (I + 3 + 5 + .... + (2n - I))= m'n'. 

5. A eire J.e ;, gjnn by x' + IY - I)'= !,another eire J.e C ti>Uehts t eldm\a.\ly aM. ah tht x·axis ,thtn tht be us of 
its cerdn is 
(A){(x,)') : "it= 4y}v {(x,y) :y ~ 0} 
(B) {(x ,y) :x' + IY - I)'= 4 }v {x,y) : y~ 0} 
(C) {(x,y): x' =y } v {(O,y) : y~ 0} 
(D){(x,YJ: x'= 4y}v {(ll,y) :y ~ 0} 

Ans . D 
Sol Let tht eire I! to\IChilg tht x· axis be "it+ y'- - lax - lby + a• =Ow ill cel'llre at(a,b) 01\d radfus b. 

6. 

Aru . 
Sol 

1. 

Aru . 

Sol 

8. 

S:hce itlC>U(h,s tht circ le "it+ (y- 1)1 = 1, (b +I f- J•' + (b -1)1 
. 

=-b1 + 2'b + 1::: a1 +b1 -7b + 1 
~4b = •' so 11\at locus of (a, b) is "it= 4y. If tht cel\lre of tht eire le li.s ontht Y·txi<,thtny ~ 0. 

cos (o. · II)= I mel cos (o. + II)= 1/e ,where o.,pc:[·n, ~ . Ptirs of o.,PV>hi<h satisfy bot\ tht equations is/are 
(A)O (B) I 
(C) 2 (D)4 

D 
For cos (o.· P)= l ,o. = pso tl\lll. cos (o.+ II) = lit ~o. + p = ± cos·• lit 

~2o.=±cos• (.;) c: (-2n,2n]. ~o.,Pcmbt satisfitdby4stts ofv.luts . 

In .6.AB C , a, b , c ore to. J.e rogO\s of is sid< s ond A, B , C ore to. tngJ. s of triangle ABC . 1ht correct re loLioro is 
given by 

(B- C) A (A)(b - c)sin T -• cos2 
A (B- C) (B) (b - c) cos2 - asin -

2
-

. (B+ C) A (C)(b+ c)sm 2 - acos 2 (
A) . ( B+C ) (D)(b-c)cos l - 2asm l 

B 

B-C B+C ~B-C 
b-e sinB- sinC 2sin- 2 - cos- 2 - sm - 2 -

H<re -- - - . . A A A A a sm. 2s:in - cos - c:os -
2 l l 

(B)(~~) 
(D)(~:) 

Ans . A 
Sol 1ht given expressionistht coeffi:imtof >!" intht prodw:t(l + x)"(l- x)" =(I- X')'0 

~the givtn Ui'J'tSSion = 1°CIO'· 

9. A vuiable pltne st a dist:mc e of I unit from tht oriP> cuts to. c o·ordinati axes st A, B mel C. If to. centroid D 

(x,y,•)oftrilng)t ABC sw.fitstht nlolioro .!,+.!,+~ =i<,thtntht whit of!< is 
X y • 

(A)3 (B) I 
(C) 1/3 (D)9 
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Aru. D 

Sol 

»>t plme mtts 11\e coordin>.tl! axts at A (a,O,O),B (O,b,O), C (0,0, c). '!he cenrroidl> o!lht trUI\gle ABC is 

(!., ! , ~) 
3 3 3 

a b < Ill Il l 
=:>X=-, y - -, :Z: - - 32\d - + -+-- 1 =:> -+-+-= 9. 

3 3 3 a• b' c• x• y• •' 

10. If J t'(t(t))dt - (1-sinx),wn!(~}s 
aoo ~ 

(A) 113 

(C)3 

Aru. c 
Sol I>if!tttnt.ilti>gbothsid<s wid\rtspectto x,m got 

(B) li./3 

(D) ,fi 

. sin'x f (sin x).cos x =. cosx =:>f(si\ x)= + 
Sll\ X 

=:>f(x)= xl• =:>f(~) -3 . 

II. In w quadutic equation ax1 + bx + c = 0, f .6. = b 1
- he and <l. + ~,u.' + (i', <J.' +~' min G.P. whm <l., ~.,. 

the roots of ax1 + bx + c = 0 11hen 
(A).6. .. 0 (B)b.6.=0 
(C) c.6. = 0 (D).6. = 0 

Aru. c 
Sol. \V.havt (<l.1 + ~')' =(<l.+ fl)(<J.' + ~') =:><l. ~(<l. · rrf=O 

=:><.6.= 0. 

12. A six f&ctdf&ird.i<e is~ lll'llill comes, 11\tn w probability that I comes in ewnno. of 1rials is 
(A)S/11 (B)S/6 
(C) 6111 (D) 1/6 

Aru. A 

Sol »>t rtquiredprobabilil:y= .!.. ~ • .!..(~)' + ...... 
6 6 6 6 

= H(~·(H .... ]- 1s1 · 

13. lff(x) is a twi<e dif!mnlilbt.funrtionandpvm lh>tf(l) = 1,!(2) = 4,!(3) = 9,11\tn 
(A)f"(x) = 2,for'<1 x c: (I ,3) (B)f'(x)= f(x) = Sf or some x c: (2,3) 
(C)f'(x) = 3, '<tx c: (2,3) (D)f"(x) = l,for some x c: (1,3) 

Aru. D 
Sol Let g(x) = f(x) - x". 

\V. havt g(l) = O,g(l) = O,g(3) = 0. 
He11<e by Rolle 's w oren g' (x) = 0 for some c c: (I, 2) 

and g'(x) = 0 for some d c: (2,3). 
Apn,by Ron. 'sthtonm g''(x) = 0 u some x c:(c ,d) 
=:>f"(x) = 2 for ,.,.,. valuts x c: (I, 3). 

0 

14. J (>t' +3x• +3x+3+(x+ l)cos(x+l))c!x ise~ u. _, 
(A) -4 
(C) 4 

(B)O 
(D)6 
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Aru . c 
0 

Sol Hm I = J [x' + 3x' + 3X+3 +(x + l)cos(x + l)]dx 

15. 

Aru . 
Sol 

16. 

..., 
Putx+ I = t 

I 

= J[(t' +tcost ) + 2 ]ell 
-1 
I 

- J2cll - 4 . 
-I 

If P (x) is a po~ ofdeg>ee le ssthm or equtl to 2 md S is 11\eset of all ruchpolynomhls so 11\atP (I)= I , 
P (0) = 0 md P (x) :> 0 \1 x e [0, 1),11\en 
(A)S= <j> 
(C) (I· a) x' +tx a e (O,oo) 

B 
Letthe po~ be P (x) = d' + b x + c 
P (0) = 0 ~ c = 0 md P (I)= I ~• + b = I so 11\at 
P'(x)=2(1-b)x + b:>O \l'x 
~b " (0,2). 
~s= {(1-•)x'+ ax,• e (0,2)) 

(B) S ={(I -a)x' +ax 
(D )S = {(1-a) x' + ax Oc:ac: l 

• • 
'!he miiWrum are • of triangle f01121<d by the ungtr.t to the ellipse ;. + Y • - I and c oordirult axo s is 

• b 

(A)ab sq . units 

(C) "-'(''-'=+=-"b):..._' sq. units 
2 

• b' 
(B)

t + . 
2 sq. UIUtS 

• b' 
(D ) • + ab + sq. unlls 

3 

Aru . A 

Sol A ungtr.t of1he gjvm ellipse is y=mx + .J,•m• + b' . 

17 . 

Aru . 

Sol 

Itmeruthe '"'"t ( -J, :: +b • , o) md (o, .J, 'm' + b' )· 

& nee the am of the triangle is tl' 'm: +b 'I-tl• ),.+~ ~ ab . 

Alttmate : 

'!he equ li>nofungtr.tot (acos8,bsi\8) is xcos8 +ysi\ 8 - I. 
• b 

It meets the coordirult axosat A" (O,b coste 8), B" (a sec 8,0) . 

.Area of triangle = ab -~ ~ ab . 
2 sil\8 cos 8 si\ 28 

If the functions f(x) andg(x) ut dtfinedon R --+ R such that 

{
0, xe nti>Nl {0, x e iml.i.oNl 

f(x)= . . 
1
,g(x)= _,_,, ,then(f - g) )<) is x, x e lll'tt!Ol\a x, x c:.~.~~ 

(A) one ·ON and or.to (B) ruilhtr one . .,. nor orolD 

(C) one· one 1n1 not or.to (D) or.to bulnot one ·one 

A 

{
x· 

Let h(x)= f(x) - g(x) = -~; 
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18. 

Ans. 

Sol 

19. 

Ans. 
Sol 

20 . 

Ans. 
Sol 

21. 

Ans. 

Sol 

22 . 

'll\t ortt boundtdl>ytho panbohsy = (x +It 01\dy=(x - It 01\d the lint y = 1.<1 is 
(A) 4 sq. \11\i!s (B) 116 sq. urut.s 
(C) 4/3 sq. uruts (D) 1/3 sq. unts 

D 

'll\t ponbolts mutat (0 I) mel irlltr., ct w 1W y = I .<I at x = - .! - .!. .!. mel .! . 
~ 2'2'2 2 

. ['' ' ] I 2 I''' I I Htnct w reqwndant = 2 J (x-1) dx - - - -(x-lf - - --
' 3 • ' 3 • 

'll\t functim givm l>yy = 11><1· II is diffmnliobh foc alltul rrumbers txceptthe poru 
(A){O, 1,-1} (B) ± I 
~I (D)-I 

A 
From !he ~ph,w f\lt\Ct.ior.isnot 
difftrtl'lli>bh at x= - 1,0, I. 

Iiy =y(x) 01\d it follows w rel>t.ionx cos y+y cos x= n,wny'' (0) 
(A) I (B) -I 
(C)n (D) · n 

c 
x cosy +ycos x = n,y(O) = n 

=-· xsny ely +cos y -ysinx+eosxely =0 ~y' (0)= I. 
dx dx 

~n diffml'lli>tm{; 01\d us~y'(O)= 1 mdy(O) = "•""' grty''(O) = n . 

'lllt sohttim ofpriwitivt ilttgJ>iequation (r +y') ely = xydx, isy =y (x). Iiy(l)= I mdy(x,)= e,then x. ;; 

(A).J;y__,' - I) (B) ,J:i(e' +I) 

(C)./3e (D) J•';l 

c 
\lk haVIl ely xy 

dx - x1 +y?. · 

So !:ling w homogenous diffmntial equatim l>ywrilir>g y = vx, we grt 

x' I 
--+h y - -- . 

2y' 2 

Fory=e -~+he - -.! ~x.' =3t 1 ~v. : ,fie. 
1 2t1 2 ·~ 

A=[~ ~ 
0 -2 

(A)· 6 , ·11 
(C)· 6 , 11 

0] [I 0 I , 1 = 0 I 

' 0 0 

~ ] mel A''= [;(A'+ cA+dl) ].then tho V>.ilt of c meld.,_.. 

(B) 6,11 
(D)6,· 11 

Ans. c 
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Sol \V.tV>lw.tl! A1 U\dA1 U\dwrt.ewg;MnequalionasAA"'=I=~[A'+cA'+dA). 
C<mp~1ht comspondi\g elemr<t<onooth w <id>sm g>t 
c = · 6,d= 11. 
Altmt&tiwly, w. way use Cayl!y Hmrilon 'Iheortm. 

Aru. A 
Sol P'P=I 

Q =PAP' so th:d 
X= P'Q'""P = P'(PAP' )"'9> 
= P'PAP'(PAP'f""p 

=A""'= [~ 20
1
05] 

(B) [4 + 2005../3 60 IS ] 
2005 4-2005./3 

(1>).!.[2005 2-$] 
4 2+ ,f3 2005 J 

24. T~ tow Clr\0! y = -2 + 6 atapoirot P (1, 7) touchts 1ht circle -2 + '/ + 16x + 12y + c = 0 atapoirot Q. 
'!hen w coorch\atl! s of Q ue 
(A)(-6 ,-11) (B)(-9,-13) 
(C)(-10,- lS) (1>)(-0, -7) 

Aru. D 
Sol Eq>.ation of~to wpanooh at(l ,7) is 

x-(y+7)+6 - 0 ~2x-y+S=O . 
2 

~ Ctl'llrt ; (· 8 , · 6) 
Eq>.ation of CQ = x + 2y + 1< = 0 
-8 -12 +1< =0 ~1<=20 
PQ:4x-2y+ 10 = 0 
CQ:x+2y+20=0 
=5x+ 30=0 ~x= ·6 

=:o-6+ 2y+20 = 0 =:oy=-7 
Htnce1ht point of contact i< (-0,-7). 

2S. If f( x) ;, a cOI'II..inuous U\d dill entlt.il.oJ.e 1\JM.ion U\d f (~ ) = 0 ~ n ~ 1 and n c: I, tl\en 

(A)f(x)= 0, x c: (O,l) (B)f(O)=O,f(O) = O 
(C)f (0) = 0 =f' (O),x c: (0, 1) (l>)f(O) = 0 andf'(O)rutdnotto oe zoro 

Aru. B 

Sol Given f (!) = 0 ~n ~ 1 andn c: I. 

1his indicates 1h>.tf(x)has a wavyoehaviour. 
~liludt ofw vnv. t~ (a) is cOl\SUrd(O) "'"'""or (c)dtmases. 
In cast of (a) and (0) ,1\JM.ionwill not oe dlftrtroilibJ.e atO. 
~ Anplitudt has to deere ase such 1h>.tf (0) = 0. 
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26. 

Aru. 

Sol 

21. 

Aru. 

Sol 

~ . . ~ 
.. .. .. .. .. ba .. • .. b. :~ .. 

lr a , b, c arethreerum·•= rum· coplmar vectorsand b - b----;;-•. b1 - b+-. a, 

the set of ortho&'>"ll vee tor< is 

(A) (a, b,, <,> 
(C) (:1, b1 , l 1) 

1:1, 11 , 

(B) ca. -b,.<.> 
(D) (:1, b., t.) 

For the priwiiM int.tgralequationydx +y'dy= x dy; X c R,y> O,y =y(x),y(l) = l,theny(·3) is 
(A)3 (B)2 
(C) 1 (D)S 

A 
dx - xdy 

y - - dy 
y• 

X 
- - - y+e 
y 

y(l)=l ~ c=2 
-I-2Y + x= 0 
y(-3): 
y'-2Y-3=0 ~(y-3XY +l)=O 
y=3,-l 

28. X and Yare two sets andf : X-+ Y.If (f(c) = y;c c X,y c Y) and 
{f1(d) = x; d c Y,x c X),1hen the trut st>1m1tnt is 
(A)f!T '(b)) =b (B)f'' 11(•)) =a 
(C)fo1.1(b))=b,b c y (D)C111(•))=a, a c x 

Aru. D 
Sol nu gMr. d.u is shown in the figurt 

Si>ct t '(d) =X 

~i(x) = d 
Now ,if • c x,f(a) c d 
~i-'(f(a)) =a. 
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