Ll): BANSAL CLASSES

SOLUTIONS TO IIT-JEE 2005 (SCREENING)
MEMORY BASED QUESTIONS

MATHEMATICS
1. If a, B aretherootsof @ +bx+c=0and o + B, o + B2 o’ + B arein G.P,
where A = b®— 4ac, then
@ A=0 (b) bA=0
(c) cb=0 (dcAa=0
Sol. d
(2 +82) = (o +BYa® +5°)
b? —2ac)’ _(_9) —b® +3abc
a’ a a’
- 4a’c? = ach?
_,  aclb’-4ac)=0

Asa=0 = cA=0.

X2 y2
—+==1
2. Minimum area of the triangle formed by any tangent to the ellipse a° b?
with the coordinate axisis
a® +b? (a+b)?
@ 2 (b) 2

(a-b)
(c) ab d 2




Sol.

Sol.

Sol.

c
Equation of tangent at (acoso,
bsinb) is

Zcose+lsine =1
a b

a b
()
ab
(Ared)min = ab.

0

AY
Qc
KWM no)
Q/ b ; X

[X® +3x? + 3%+ 3+ (x+1)cos(x + 1) px

Theintegra value of 2

(a) 2
()0
b
Letx+1=t
1
| = [(t° +2+tcosthit
O
1
[ 2dt
=5 =2x2=4.

0, when X is rational
9=
If X,
thenf—gis
() one-one onto

(c) not one-one but onto
a

(f—gXx>={‘X xeQ

X xgQ
it is obvious that function is one-one onto.

. . g
when x isirrational

is
(b) 4
(d) 8

when x isrational

<x>={§;

(b) one-one not onto
(d) not one-one not onto

when x isirrational



The area of the equilatera triangle A
which containing three coins of unity
radiusis

(@ 6+4«/§sq. units
(b) 8+ /3 sq. units

743
4+ —— )

() 2 gg. units
(d) 12+2V3gq. units B C
a A
In ABC.M,

BM = (C;M).cot30°
- BM=+3 Cs

Similarly, CN = v/3
and, MN=C,C,=1+1=2
Hence, side BC C Co

=\/§+\/§+2=2(1+\/§) ” S c

— Areaof equilatera triangle B M N
_ @[2(1+ \/5)]2

= 6+443 S0 Units.

A plane is a unit distance from origin. It cut coordinate axis at P, Q, R

1 +i+i2:k

respectively. If the locus of centroid of the APQR s Xyt oz ,thenk =
(@ 3 (b) 1
(2 (d) 9



Sol.

Sol.

d Y
Let equation of planeis
§+X+E =1
a b c (1)
.  P=(@00),
QE(O, b, O), RE(O, 0, C)
Since, distance of this plane from
origin is unity

=
1 1 1
—+—=+—=1
= a® b®> ¢ 2
Now, centroid of plane (1) is(X, Y, 2)
a b c
X=—,y=— z=—
= 3 3and 3 (3)
i,1,1.9,9,9
SO' X2 y2 ZZ a.2 b2 C2
k:9[i2+i2+i2j:9
=N a~ b” ¢ [from (2)]
= k=9

If » isa cube root of unity but not equal to 1 then minimum value of |a + bo +
co’| (wherea, b, c areintegers but not al equal) is

V3
@0 (b) 2
© 1 (d) 2

c

Let Y=la+bo+co’|

For y to be minimum y* must be minimum
y? =|a+ bo + co® |?
_ (a+bo+co?fa+bw® +co)

_Sla-by+o-of +c-a]

Sincea, band carenot all equa at atime
So, minimum value of y* occurs when any two are same and third is differ by 1.

= minimumof y=1 (asa, b, c areintegers)



1

8. The area bounded by the curve y=(x+1)°,y=(x-1 and theliney = 4 is
1 2
@ 6 (b) 3
1 1
(© 4 (d) 3
Sol. d
AY
y=(x+1)° i i
i ! y=(x—1)°
i C=(0,1) !
i ! y=1A4
S~ : .
(-1, 0)A: ) 1B=(1,0)
1
3115~ 2by
Required area= /4 [from the symmetry]
r 1
y3/2 ~
2 3 y
- L2 1/4
{3463
_ s 38 4
2[_E+1_i}
— 3 4 12
1
= 3 sq. unit.
o.  FO)=lxI-1lisnot differentiable at
@0 (b) £1,0
(@1 (d)+1



Sol. b IRV
f(x)=ll x| -]
{|X|—l |x[-1=0 ©, 1)
= - Ix]+1, |x|-1<0
I1X]-1 x<-lor x>1 L0 O] (L0 "X
{—|xh4, -l<x<1
-x-1 x<-1
X+1, -1<x<0
- X+1, 0<x<1
— [ X-1 x>1

From the graph, it is clear that f(x) is not differentiable at x =1, 0 and 1.

10.  Tangent to the parabola ¥ = X* +6 g (1, 7) touches the circle
X* +y?+16x+12y+c=0 g the point

@ (-6,-9) (b) (-13,-9)
(© (-6,-7) (d) (13,7)
Sol. c

Equation of tangent at (1, 7) toy = X° + 6 is given by
%(y+ 7)=x1+6

— y=2X+5 (1)
This tangent also touches the circle
x> +y?+16x+12y+c=0 )

Now solving (1) and (2), we get
—  X*+(2x+5)* +16x+12(2x+5)+c=0
= 5x* +60x+85+¢c=0
Since, roots are equa

_80_
= 10
= y=-7
Hence, point of contact is (-6, 7).

—6

11.  The locus of centre of the circle which touches the circle x® + (y — 1) = 1
externally and al so touches x-axisis

@ (% ¥): X2 +(y-1 = 4fU{(x, y): y <0}
) {(x ¥):x* =ayju{(0, y): y <0}



(© {x y):x*=yju{0 y):y<0}
(d) {(xy):x* =4yluilx y): y>0}

b AY
According to given condition

J(h=0 +(k-1)? =1+ | K|

— h2+(k—1)2=(1+|k|)2 )

. h?=2k+2|K|

Hence locusis x* = 2y + 2Jy|
y>0 X =4y 5 >
y<0 ¥=0 =x=0.

In athrow of adice the probability of getting one in even number of throw is

S S
(@) 36 (b) 11
6 1
(© 11 (d) 6

b
Required probability

-

1
[t f (ot =1-sinx (0, Ej f(ij
If sinx xe L 2)then \V3) equal to

1
@ 3 (b) 3
1
(0 V3 (d) V3
a

On differentiating both sides, we get



14.

Sol.

15.

Sol.

—,  —sin®’x f(sinx)cosx = —cosx

N f(sin x) = cosec®x
1
f(x)=—
RO
1
fl =1[=3
. (@
f(x) is twice differentiable polynomia  function such  that

f(1)=1 f(2)=4, f(3)=9, then

€) f"(x)=2, vxeR

(b) There exist at least onex e (1 3) such that T "(X)=2

() Thereexist at least onex e (2, 3) such that f'(X)=5=f"(x)
(d) There exist at least onex e (1, 2) such that f"(X)=3

b

Let afunction be 9(X)= f(x)—x’

= 0(X) has at least 3 real rootswhicharex=1, 2, 3.
= g'(x) has at least 2 real rootsin xe (1, 3)

= g'(X) hasat least 1 real root inx € (1, 3)
=

£"(X) = 2for at least one x (1, 3)

SN 1 o O P O o4

(@ ” C (b) * Cuo

© * Cs (d) " Cs

b
(1_ X)30 :30 COXO _ 30C1X1 + 3OC2X2 +o + (_ 1)30 3OC30X30 (1)
(Xx+1)* = Cox® + PCx* + PC,x% + ...+ PCy X +.oe+ ¥CX°
(2

Multiplying (1) and (2) and equating the coefficient of x*° on both sides, we get
Required sum = coefficient of x*°in (1 — x*)® = ¥C,,



16.

Sol.

17.

There is a rectangular sheet of
dimension 2m — 1) x (2n — 1),
(where m > 0, n > 0). It has been
divided into square of unit area by
drawing lines perpendicular to the
sides. Find number of rectangles
having sides of odd unit length.

€) (m +n+1)°
(b) Mn(m-+1)n+1)

(C) 4m+ n-2
(d) nm’n?

d
Along horizontal side one unit can be
taken in (2m- 1) ways and 3 unit side
can betaken in 2m— 3 ways
. The number of ways of selecting
aside horizontally is
(2m-1+2m-3+2m-5+....+3+1)
Similar the number of ways aong
vertical sideis
(2n—1+2n-3+...+5+3+1)
. total number of rectangles
=(1+3+5+...+2m-1)
x(1+3+5+....+2n-1)
m(l+2m-1) y n(l+2n-1)
= 2 2
= mén?
PQ and PR are two infinite rays,
QAR is an arc. Paint lying in the
shaded region excluding the
boundary satisfies

T

z-1 2:lag(z-1) kK —
(a)l I>2:|arg(z-1) | 4
T

z-1p 2:lag(z-1) kK —
(b)l I>2:|arg(z-1) | 5

|z+1p 2:|ag(z+D) < =
C) 4

T
z+1p 2:|larg(z+1) kK —
(d)l > 2:arg(z+1) | 5

2m-1

2n—-1

(—1+\/§+\/§i)




Sol.

18.

Sol.

c
i
Equation of ray PQ arg(z+ 1) = 4

T

Equation of ray PRarg(z+1)=—- 4
_T K
shaded regionis 4 <arg(z+1)< 4

T
]_ e
larg(z+1) 2

1PQE(V2) + (W2 =2

|PA| =2
PRI =2
So arc QAR isof acircle of radius 2 unit with centre at P(—1, 0)

= all the pointsin the shaded region are exterior to thiscircle |z+ 1| = 2

T

= |z+1P 2and jargz+ )| < 4
1 0 O 1 00
A=0 1 1, 1=|0 1 0
0 -2 0 0 1

At =2(A? +CA+DI)
6 then C and D equal to

(@ -11,6 (b) -6, 11
© 6,11 (d) -6,-11
b
Here
1 6 0 O 1 0 O
A’lng 4 -1}, A>°=|0 -1 5
0 2 1 0 -10 14
1+C+D 0 0
1/, 1
E(A +cA+D|)=g 0 -1+C+D  5+C
— 0 -10-2C 14+4C+D
1 6 0 O 1 1+C+D 0 0
5|04 -1=¢] 0 ~1+C+D  5+C
— 0 2 1 0 -10-2C 14+4C+D
= 1+C+D=6 1)
and 5+C=-1
= C=-6



19.

Sol.

20.

and D=11.

(X2 + yz)dy: xydx ¢ Y(Xo)= € y(1) = 1, then value of xo =

(a) V3e

le’ -1
© V 2

a

N x*dy + y*dy = xydx

—  X(xdy- ydx)=—y’dy
y (ydx — xdy) dy

2 =

= Yy
L{z}ﬂ
= y Yy y
Integrating
2
> =log,y+c
=
1
giveny(l)=1 = c= 2
2
=log y+1
— 2y? €72
Now y(xo) = e
x5 1
——log,e-==0
= 2¢? Je 2
N x; = 3¢’
= XOZ\/ge.
V31
p_| 2 2
143 A:{l L
If 2 2

[, 1
e —_—
(b) 2

e?+1

@V 2

1 0} and Q= PAPT,then P(QZOOS)PT equal to

{\/5/ 2 2005}



Sol.

21.

Sol.

22.

Sol.

1 2005
(©) NEYZ

a
i Q=PAPT

1 /3/2
(@ L0 2005

PTQ= AP’ 1) (as PP" =1)
PTQZOOSP — APTQ2004P
_ A’PTQ™®p
= A’PTQ™™?p
- A2004PT (QP)
_ ATUPT(pp) (Q=PAP" = QP = PA)
- A2005
1 2005
el 1
1

If cos(a — B) =1 and cos(a + B) = E, —n < a, B <m, then total number of ordered
pair of (a, B) is

@0 (b) 1
(c) 2 (d) 4
d

—2n<o—-PB<2n

cos(aa—PB) =1
= a-pB=0
= o=p

cosZoc:l

€ and —2n <20 < 2n
= There will be four solutions.

if xdy = y(dx+ydy), y>0and y(1) = 1, theny(-3) isequal to

@ 1 (b) 3
© 5 (d) -1
b
=  xdy— ydx=y*dy

xdy — ydx

— =y



23.

Sol.

_ d(ﬁj = dy
= y

X
—+y=cC

=

“ y1)=1 =>c=2
5+y=2

= y

for x=-3

=  Y'-2y-3=0 _y=_10r3
= y=3 (vy>0)
1

f( j=o
If f(x) is adifferentiable function suchthatf: R— Rand \nN vnx>1lne
I, then

@ f()=0vxe(0,1] (b) 7(0) = 0= '(0)
© F(0)=0put £'(0) may or may not be0 (d) | F(X)IL vxelo, 1]

(0= (2 15 mtime(2) 0

Since there areinfinitely many pointsin x € (0, 1] wheref(x) =0

lim f [lj =0
and " AN
= f(0) = 0.
And since there are infinitely many points in the neighbourhood of x = 0 such that
f(x)=0
= f(X) remains constant in the neighbourhood of x = 0.
= f '(O) =0,

b



24,

Sol.

25.

Sol.

26.

Sol.

Which of the following istruein atriangle ABC

(b+c)sin— _ 2acos 2 (b+c)cosé:2asinB_C
(€Y 2 b) 2
(b—c)cosé:asinB_C (b—c)sin— _ 2acos2
(© 2 2 (d) 2 2
c
25inB=C cosBTC
b-c snB-sinC _ 2 2
a sSnA 25inécosé
2 2
. B-C
sin
2
A
cos —
= 2
(b—c)cosé:asinB_C
= 2 2

If Xand Y are two non—empty setswheref : X — Yisfunction is defined such that
f(c)=1{f(x):xeC} for Cc X and f (D)= {x: f(x)e D)} for D c Y, for any A

c Xand B, then

@ FTA)=A ) f(F(A)=Aonlyif F(x)=Y
© f(f*(B)=Bonyif B (X @ f(f(B)=8

The set B satisfied the above definition of function f so option () is correct.

If Sisaset of P(x) and P(X) is polynomial of degree < 2 such that
P(0)=0, P(1)=1, P'(x)>0 ¥x€(0,1) then

(@ S=1¢ (b) S=ax+(1-a)x* vae (0, »)
(© S= ax+(1— a)X2 VaeR (d) S= ax+(1— a)x2 vae (0, 2)
d

Let P(x)=bx® +ax+c
As P(O):O = c=0
AsPO)=1 —a+p=1

_ P(x) = ax+ (1—a)x?
Now P'(x)=a+2(1-a)x



As P'(x)>0 for x 0, 1)
= only option (d) satisfies above condition.



27.

Sol.

28.

Sol.

|f YCOSX+XCOSY =T _then y'(0) is

@1 (b) ©
(90 (d) -
b

YCOSX+ XCOSY =T
Differentiate both sides with respect to x, we get

—ysinx+cosx.y + x(—siny)y' +cosy =0
Again differentiate with respect to x,

—y"sinX—ycosx+cosx.y"—y'sinx—y'sin y—x[cosy y'?+sinyy’| —y'siny=0

Putting x = 0, we get
-y+y"-2snyy =0

y'=y+2y'siny
Sinceatx=0,y=m=n

(yﬂ)o:n,

o 6,=b- 224,

If &, b, C are three non-zero, non-coplanar vectors and |al
- - ba . ca_ c¢b. . . ca_ c¢h -
b,=b+—a C,=C-——a-——b C,=C—-——a-——=Db
AP and TR T S Vi - Y
. . ca_ ¢b, - . _ ga.
3TV T 52 _*22b2 s =8 —>a

lal Ib, [° 7 |&1° . Then which of the following is a set
of mutually orthogonal vectorsis
(@ {é, by, 61} (b) {é_i, b, 62}
() {5-7 b,, 63} (d) {4’ 621 64}
b



