Solutions to II'T JEE-2005 Mains Paper (Memory based)
Mathematics

QA

Sol.

Q.2
Sol

A line passes through the point P(h, k} is parallel 1o the x- axis. It ferms a triangle with the lines
v =x & x + y = 2 of area 4h* then find the locus of P. ; 2]

N "

On schving the lines we get S & R points
Si{2-k k), R:ik k)
Two lines intersect at Q (1, 1)

1
Area ofthe (AQRS ) = 3 2 k=17 [- @5 = QR = /7 5R]

4hi=[k-1F
== locus is the pair of straight lines dxi=(y-=1F] Ans.

no. of f'""'m?":-n_ﬂ runs. [2]

A cricket player n his career plays n match and scores total

If he scores k. 2" " runs in k™ mach, wheres 1 =k <n. Findn.
Let S_be the total scores in his caresr plays n matches.

A
= Th2T 2 o ‘F‘I-;E
> =

1 1]
=M 4-2n =2 o204

-1
Bu: s, = nTt?"' =2=n) (as given)

"”{2"- 2on)=2(2" =n=2)

n+1=8 o In=7 |Ans.
: - . _ i3 2 1 .
Q.3 Ramesh goes o office either by car, scocter, bus or train probability of which being T TT and H respectively and
- : : : .2 1 4 1
probability that he s reaching office late if he takes car, scooter, bus or train is 29’9 andires.pmw[y Find the
(2]

probability that he has travelled by car, if he reaches office in time.
Sol.  LetA B.C, D be the events when Ramesh is gong by car, scooter , bus or frain respactvely.



1 3 2 1
PA)==.P(B)= F.P(C)=>.P(D)==

Let 7 be the event when Ramesh reaching the office in tme.

7 (%} 8 X} 5 X, 8
P =gflglgFleleg FlE )
="
X | T 1
P (A FEIFHM_ 7 - A
X)TTPe 11,38 2 F B TCTAM
T e T @ 7 8 @7

Q.4  Alghtray incident along the unit vector ¥ and the unit vector along the normal to reflecting surface at the point P is

N cutwards. If reflecting ray is along the unit vector W, find W in terms of ¥ andn . [2]
Sol. n is bisector of the angle betweaen the incident and reflected ray and can be represencied as

s
1
e

o £
L]
i 4
i
=

[ L "y o] n ;.\. L [ ]
where [w=v = Jl1+1=2{w v) [uhmn-ulimgle@zi*aeen w and v ]
o
=|2coswl| where ce (0. x)

==2{n.w}

=|w=v-2{A.¥]n Ans.

1
@3 Find the equation of the plane at distance of :E from the peint (2, 1. = 1) and containing the line

M=y +2=3=20=3x+y+z=5 (2]
Sol. [2x-ysz-=-3+0ldm+y+z-5)=0
(3% + 2} x+ (L= 1)y +(h+1)2=-54-3=0

Oh+d=r-1-=1=55.-3| 1
JE-2F + (=17 = (h+1F| 6
B =17 = 1137+ 120,48

N 24
i'..-ﬂ.—?

sotheplanes are 23 -y +2-3=0and@2x+ 20y +192-105=0 Ans.




Qs

Sol.

Q.7

Sol.

Qs

Sol

For any two distinct real numbers x, & x., y = f(x) is satisfying the condition, [f{x ) - f{xzjl < (:1-::1}?.
Find the equation of the tangent at the point (1, 2) to the curve y = f(x). [2]
Given : Iffx )= flx )l < |x, = x.F

Letx,=1&x,=1+h

If{1+h)=f{1)l < hF

5o lim

fi1+h)=1(1)
h=s h

lim
r:h_mlhl

IF{1}] < =:where is avery small positive guantity.
sofi1)=0
Hence the tangentto y = fix) at(1,2)isy = 2. Ans.

3.4, 5 are radi of three crcles touch each other externally if P is the pont of intersection of tangents of these circles
at their points of contact, find the distances of P from the points of contact 2]
Letx, y. 2 be the centre of the three circles clearly the point P is the in- centre of the xyz and

_ ofs(s=-a)s-b)}{s-¢)
5

2s=T+8+08=s5=12

r= ..|I'5 :2 3. J5 unit. Ans.

r= : where 4 & 5 have their usual meaning

T
Evaluate - [eF™%[2sin(1/2c0sx}~3cos(1/2cos x))sinx dx
o
)

| 5
Let —=cos =1
2

cos X = 2 50 - sin x dx = 2dt

1w
sol= [eP[2sin {t}+ 3 cos (1] 2a

-2
12 2 8
=2 [2.eFisintdt+ 6 Jem cos t ot (Using [#{x)dx = 0: ¥ f(x) is odd function
iz i3 LA
a
=2 Jf{x}dx:ﬂf{x}ismnfuncﬁm}
2
wa =
=0+12 [  costat
3

12 Y 1. .
=T§[e c:cra[l-lan"E]]u

12 1 1 L
= JEleces(g-tan” 5)-costan” 5]

_ 12 1 L 2
-Eiemli—mn E}—E]Ani,



Q9 Findthe areabounded bythe curves =y &' ==y &y =4x -3 [4]
Sol. Onsclvngthe curvesx*=yand ¥ =4x -3

We get their point of contact (1.1) and the area bounded is symmeinc about x- axss.

so that the area bounded is ¥

-

34 1
=9 J'xl - I{xz--ﬁx_-f] d:J
a 38

1 .
= 354, units. Ans.

2 2
Q.10 Fndthe equation of the commen tangent in 15t guadmtto the circle x* + y? = 18 and the ellipse ;—5 + yT*-* 1. Alse find

the length of the intercept of the tangent between the coordinates axes. [4]
=ol.  Letthe eguations of tangents to the given circle and the ellipse respectively.

¥ = mx +4,,‘|1.,m? e 1)
and ¥ = mx +J25m? - 4 (2)

since (1) & (2) are concident fnes, 5o

4 iom?=25mT s
181 +mi)=25m7+ 4

2
m=iﬁ

m < 0 because common tangent m 1st guadrant

2
som=- =

5o the equation of the commeon tangentis ; (from (1))
2 T
y= -E: + 4 3

T
It meets the coordinates axes at A (2 7. 0) and (0, -LaI;} 5o length of the intercept of the tangent between the

14
coordinate axes is E Ans.

X
Q.11 Atangentis drawn from a pointon the hyperbola — - -"T = 1 to circle x* + y* = @ find the locus of mid-point of chord

of contact. [4]
Sol. Letanypoint P(3 secd, 2 1and) on the hyperbola

chord of contact of the circle x2 + y2 = 0 with respect to the point (3secé, 2tanf)is

(3sech). x+(2tanf)y=0 1)

Let {h. k) be the mid point of the cheord of contact

equation of chord in mid-pointformisxh + yk=hi+ k2 _..(2)

By (1) and (2)



3secs _ 2tansd 2

h Kk hiek?
- NP S
ceff = _tand = E{I\I-kl:l

as secB-tand=1.s0

81h g1kt 1
. . - . 81
so the required locus is |::|'.‘+Y2}:='QI‘-T}‘J Ans.

@12 A square having one vertex as 2 + ,J3 1 is circumscribed on the circle | 2= 1 | = 5 . Then find the other vertices of

square. [4]
Sol. Centre of circle iz (1, 0) and is also the mid pont of diagonals of square
23= 2y =(2y=2) &2

=2+ J3i=1}i
z, =i-..f§-|-1 I,

=i{1- 43 +i)

Since z,is mid pointof z, & z, as well as z, & z, also

¥
&

2,{2.J3)

50z, = 22y =2, = (14 of3 ) =i
andz,=2z,-2,=2 -2+ J3i) == f3i

4 Z;
s0 other vertices are (0. -3 ). (1= 3, 1}.{1+ﬁ.ﬂrw

G113  Find all the curves v = f(x). tangents at any point on which are drawn such that the segment of tangent intercepted
between the contact pont and x-axis is of unit length, 4]
Sol. Given:|AF|[=1
Equaton of tangent at P{x, y) pointis

dy
?-y=a{l-!] S pix, )
Puttmg X =0 & Y = 0 respectively we get pts A & B and length of the segment AB is /ﬂ
A

AP | is length of tangent, so

¥ i {dy |
|AF|=‘; 1-!'.”" = wherey'= | —

\dx Jg

i . o ~,1'|| PP
¢l ls) |- (2]

|1 ]
J 'Illr!ll" dy =1 _[{h:
on integrating we get,

.!|'1 2 4+n oy Loy
_}r- -

¥

Sta+ Ans.




G.14

Sol.

@13

Sol.

Q.16

If wwo functions 'f and ‘g’ satisfying given cenditions for ¥ x, y & R flx =y} =fix) gly) = fiy) . gix) and

gix =y} =gix). gly) + fix) f{y). If nght hand deviative at x = 0 exssts for fix) then find the deviative of gix) atx = 0. [4]
Guwen  fix —y) = fx} . gly) - fiy) . g(x)

Put y=x andyougetfil)=

put ¥y=0 andyougetg(0)=1

07)= L'-'; f{D + h) = f{0)

RH.D.off(x): f( >

(h & R™ and tending to zero)

= lim 100N ﬁinﬂ'“:' 10) . tim ﬁh'h]' F (D7) = LH.D. 1)

&LH.D.of fix): (07 = lim M =0 =-RHD. .2
Hence frem (1) and (2) F{D}—D
Puty = x in given condition gi{x = y) = glx) . gly) + f{x} . f{y)

= g(0)=g3x) + Fix)

ondiff. wrixweget = gix)+2(x)=1 = g (x)=1=1x)
= 2g{x).g" (x)+ 26(x) F{x} =0
910 =

[Note : g’ is differentiable at zero because Fis dff, at 0 & g2 (x) = 1 =12 (x]]

a5,

1=2x = 5xd

, LS S .
Find the range of values of t for which 2 sint = PRI te L E'Ij [4]
. . 1-2x = 5%
Gwven: 2sint= T — 21
1= 2%+ 5x°

First we have to check the range of R.H.5. ?i_’_.“-":?:—_i y {83y)
(3 = 2x =1y ={1=2x+5x") =10

(By =51 - (y-1)-(y+1)=
So D=0

1
s'm-exsﬂ-{t—g}

y=y=12z0
1= 5 1=+5 . X _-.;"5-1 . 31-:_-4"54-1

:rrzz or rﬂz {,ﬂn1u—4&mnm— 4}
or !..'nn'tzﬂ or sint< _Jﬁ-

4 4

= A
= sntzsin — or 5nt_.5|n |

10 \,
= z 10 & 2 =**=" %0 =

If P{x) be the cubic polynomial satisfyng p (=1) = 10, p{1) = =@ and p{x] has maxmum at x = =1 and p’(x) has minima
at x = 1. Find the points of local maxima and minima, a'so find the distance between these two points. [4]



Sol. Let Pix)=ax?«bx?=cx+d

Pl-ll==a+b-c+d=10 e 1)

& Pil)=a+bsc+d==8 A2
Pis)=2ax?+ 2bx + ¢

snce Pi-1l=3a-2b+c=0 3]

and Plxl=8ax+ 2b
P1)=6a+2b=0
solving (1), (2). (3)& (4)fora.b.c. d
a=1lb=-3¢c=-0,d=5
o Pix)=x3-3x?-0x+5
Now Px)= 3xd - Bx-0=3 (xd - 2x-2) =2 (x=2) (% + 1)
4+ — +
=1 3
SoP(x)has minmaatx=3 & maximaatx=-1
so the point of local max. (2, - 22)
zo the point minima (=1. 10)

distance = 16+ (32)% = 16+ 1024 = J1D30= 4 4fB5 unit  Ans.

Q.17 f(x)}be a quadratic polynomial , 3, b.c are three distnet real numbers, such that :

43 da 1] [f(-1)] [ 2a%-2]
4b? 4b 1| fin) |_ | ®T-
(4c? 4e 1| K2 | ¢ BT -3

V is the point where f {x) attains maximum_ & & B are the points on f{x) such that f (%) cuts x —axis at Ain the first
guadran: and chord AB subtends right angle at V. Find the area bounded by curve y =f{x) and chord A3, [6]
Sol. Asgwven 4aif(-1)+4af(l)+f(2)=3a2+3a.
4bif(- 1) +4bf{1)+F(2)=32+3band
4e2f(=1)+ 4o f1) +f2) =32 + 3¢ -
here it can be considersd that the eguation: 1-— v |1
4x2F (=1) + 4 ¥ {1} + £{2) = 3x? + 3x has three distinci-oots %
which is possible if and only if

4f=1)=3 = f(=1)= 3/4 (=2. 0) (2, o)
and 4f(1) =3 f(1}=34 a A
f2)=0 (=. B

2
5o the function  (x) = %ﬂ
LetAbe at (2. 0] le1B be (o B)

2
@
= ]

50 B 2 . A1)
Since BV LAV s0

1 (B-1)
- 5 LIT;: ==l = 0=20+1 . {2}
from (1) & (2)
o, f)=(-8, -15)=point B

=G +3x))

5o the required area = _ 5 ”ldx

area = % sq. units | Ans.




Q.18 If 'f’is differentiable and 'g’is a double differentiable function such that f (x) & [-1, 1) and f {x) = g{x).
I§£2{D}+ g2 (0) = @ then prove that there exist some ¢ 2 (-3, 3)suchthatglelg” (¢} <0 [6]
Sol. We have to prove that g (x). g"(x) < 0 for some ce (- 2, 3) means both can not be +ve or —ve for all xe (=3, 3)
simultaneously. First we assume both are +ve for all xs (- 3, 3).
flxjs =1, 1]and 2{0)=%

=g(0e[ .3]
given f (x) = g(x)

if‘{x}dx - j‘g{x}dx
=3 -3

¥

fix)= Ig::]dx- f(=3) [f({=3)can take min™ value -1]
=3

since g” (x) >0 = curveisopening upwards

for any g (x] satisfying the conditions, why 7

" e

you can understand by following cases -
Casel:Ifgix)is decreasing. CRE— 3

Ig{x]dx > 3x 242 (area of rectangle)
-3

Casell:Ifg(x)isincreasing

?5
gix]dx > &

x
Iﬂi-‘]‘dx > B4f2 (area of rectangle) 3
2

CaseII: fgix)iakes minMatix=0

glxl
jg{:r:}m-: » B x242 > 842 (areacfrectangle)

-3

flx) > gof2 =1

but f (x) can not be greater than one 50 that their shows contradiction means assumed conditon can not be true any
howe.
= § (x) and g~ (x) can not be beth +ve for simultanecusly all x & (-3 3)

for some cg (-3, 3) glclg'(c)<0
similarly you ¢can prove thai both can not be —ve simulianeously.



