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SOLUTIONS TONIT-JEE 2004 (SCREENING)
MEMORY BASED QUESTIONS

MATHE MATICS
1. The angle between the tangents drawn from the point (1, 4) to the parabola y2 =4xis
(a) w2 (b) m/3
(c) w4 (d) /6
Sol. b
Any tangent to y2 =4xisy = mx+ l Since it passes through (1, 4), we have 4 = m + 1
m m
= m—4m+1=0
= m1+m2=4,m1.m2=1
= Im1 - mﬂ =2 \/g
2
If 0 is the required angle, then tan® = % =3 =0=13
+
2. The radius of the circle, having centre at (2, 1), whose one of the chord is a diameter of the
circlex’ +y* = 2x -6y +6=0
(a) 1 (b) 2
© 3 d) 3
Sol. ¢

The centre C of the given circle is (1, 3) and
radius is 2. So AB, a diameter of the given circle
has its mid point as (1, 3). The radius DA of the

required circle = 3. ‘

3. If sin(cot™ (x+1))= cos(tan " x), then x =

1 1
(a) —5 (b) 5
9
©0 (d 2
Sol. a

1 1
sincot ™ (x +1))=sin| sin™ -
( ) ( \/x2+2x+2] Vx? +2x+2
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Cos(tan"1 x): cos| cos™ ! = !
\/1 +x2 \/1 +x?

Thus ! S :>x2+2x+2=x2+1:>x=—%

\/x2+2x+2 \/1+x2

1
4. J/l__xdx=
o V1+x

(a) §+1 (b) 3—1
© = @1
Sol. b

Let x = cos26, 0 < 20 < g

n/4
Now \/1 al :\/1 €05 26 J\/ Tdx=4 Jsm 0do= 2[1 c0s20)d0
I+x l1+cos20  (Vl+x
=2[6_sm26} :2{2_1}22_
2 4 2 2
o 2 3
5. If A= and | A° |=125, then o =
2 o
(a) £3 (b) £2
(c) £5 (do
Sol. a
125=1A1=AP = AI=5=0’-4=5
= a==x3
6. If the area bounded by y = ax’ and x = ayz, a>0,is1,thena =
1
(a1 (b) =
V3
1 1
© - d-—=
3 7
Sol. b 4y

The x coordinate of A is l
a A
According to the given condition

1/a
1— [(—ax}d 0 »x
a

S S

a 3"
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7. "IC, =(K*-3)."C,,,ifKe
@ [-+3. 3] (b) (o0, -2)
©) (2, 9) ) (3,21
Sol. d
—1) !
We have &2(1(2—3) ke ,0<r<n-1
r(n—r-1) (r+1)n—r-1)
= 1=(k>-3)->
( )r+1
N K2=r+1+3 l<r+1<1
n ,l’l_ n B

= Kzelil+3,4}n22
n

N K{_Q,_Jiﬂ}uwﬂ,z} pso
n n

Thus option (d) is correct.

8. The first term of an infinite geometric progression is x and its sum is 5. Then
(a) 0=<x<10 (b) 0<x<10
() -10<x<0 (d) x>10

Sol. b

According to the given conditions

X . .
5 = ——, r being the common ratio

—-r
X

= r=1-=-
5

As Irl <1, ‘1—— <1

= —1<£—1<1
5

= 0<x<10

9. If © and ¢ are acute angles satisfying sin 6 = %, cosf = %, then 6 + ¢ €

T T T 271
w[53] ® (35

2n 57| 5T
o (3%, (7]
Sol. b

sinf)zl :>6=E
2 6



10.

Sol.

11.

Sol.

12.
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1 i T
cosf =— = —<0<—
¢ 3 3 ¢ 2

Thus L <0+ <2E
2 3

If (2+Slnx)ﬂ:_cosx, y(o) = 1’ then y(g) =

1+y Jdx
1
a) 1 b) —
(@) (b) 5
1 1
c) — d) —
(© 3 (d) 2
c
The given differential equation is
cos.x det dy ~0
2+sinx y+1

=  InQ2+sinx)+In(y+1)=1Inc
= (y+1)2+sinx)=c
= 2X2=c =c=4.

Thus y+1= -
2+sinx
2—sinx

= = -
2+sinx

- -1
1273

If one root of the equation x> +px+qg=0isthe square of the other, then

@ p'+q>—qBp+1)=0 (b) p’+4° +4q(1+3p)=0
© p’+q*+q@Bp-1)=0 @ p’+4°+q(1-3p)=0
d

Let o and of be the roots, then o + o = -p, o = q.
Now (ot + 0®)’ = o + o + 30 (0 + o)

= p'=q+q-3pq

= p3+q2+q(1—3p)=0

The locus of the middle point of the intercept of the tangents drawn from an external point
to the ellipse x>+ 2y* = 2, between the coordinates axes, is

1 1 1
(@) x> 2y? ®) 4x*  2y?

1 1 1 1
c + =1 d +—=1
© 2x° 4y? @ 2x° :



Sol.

13.

Sol.

14.

Sol.

15.
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c A
Let the point of contact be R = (\/5 cos0, sinB). v}

X

Equation of tangent AB is cosO+ ysin0=1. Q(h, k)

V2
= A= (\/E secH, O), B = (0, cosech). / R .
Let the middle point Q of AB be (k, k). \\0/ A}.\ b3
- b= secO k= cosecO

2 2

1 . 1
= cosf=——,sinB= —
h2 2k

1 1
+ =1.
2h*  4k*
Thus required locus is Lz + 12 =1.
2x° 4y

 is an imaginary cube root of unity. If (1 + )" = (1 + ®")", then least positive integral
value of m is

(a) 6 (b) 5
(c) 4 @3
d

The given equation reduces to (— )" = (— ®° )m
= 0" =1 = m=3

It Q=i+ 7+k 85 =1and 8xB = j—F , then b =

(@) i (b) i - j+k
(©) 2j—k ) 27
a

Let b=bi+b,j+bk

]k
Now j—k=8xP=1 1 1
bl b2 b3

= b3—b2=0, b]-b3=1,b2—b1=—1

= by=by,by=by, +1

Now 85 =1 =bi+by+by=1 =3by+1=1=by=0
= b1=1,b3=0

~

Thus g =1

The ratio of the sides of a triangle ABC is 1 : V3 :2. TheratioA: B: Cis

(@) 3:5:2 b)1:+/3:2
(¢)3:2:1 d1:2:3
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Sol. d
According to the given condition

a=MNb= \/57\,,6‘=27\,,f01'80me7\,€ R.

2 2 a2
Now cosA:% TAN - A = 6 :ﬁ:AZE
430 43 2 6
2 2 32 2
COSsz +47»2 3k=2k2=l:>3=_
4N 4N 2 3
ThusC=E
2
Therefore A: B: C=1:2:3.
t2
16. If fxf(x)dx=3z5,t>0, then f[ 2=
0 5 25
2 5
a) — b) —
(a) 5 (b) 5
2
c) —— d 1
(©) 5 @
Sol. a

2

Given that Ix flxhx = %ts
0

= u.rffH)=2"
=  fiA)=1

=f i =g,ast>0
25 5

17.  Let f(x)=sinx+cosx, g(x)=x? —1. Thus g(f(x)) is invertible for x €

o[ o2

T T T
(©) [—Z, Z} (d I:O, 5}
Sol. ¢

¢(f(x)) = g(sinx + cosx) = sin2x, which is invertible for x [—%, ﬂ

18. The area bounded by the angle bisectors of the lines X - y2 + 2y =1 and the line x + y = 3,
is
(a)2 ()3
(©4 (d)6



Sol.

19.

Sol.

20.

Sol.

21.

Sol.
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a Ay
The angle bisectors of the lines given by
Xy +2y=larex=0,y=1.
. 1 5 x+y =3
The required area = —X2X2 =2
2 < 5 »y=1
x=0
> X
If ¥* + 2ax + 10 = 3a > 0 for all x € R, then
(a) S5<a<?2 (b)a<-5
(c)a>5 (d2<a<5
a
According to the given condition
4a* -4 (10-3a) <0
= d*+3a-10<0
= (a+5(@-2)<0
= -S<ax<?2
Let f(x)=x"+bx*+cx+d, 0< b* < c. Then f
(a) is bounded (b) has a local maxima
(c) has a local minima (d) is strictly increasing

d
f(x)=3x"+2bx+c
Now its discriminant = 4(b* — 3¢)
=4(b*—¢)-8c <0, as b*<cand ¢>0.
Therefore f’(x) > 0 for all x € R.
Hence fis strictly increasing.

The value of A for which the system of equations 2x —y — z = 12, x — 2y + 7 = -4,
X +y + Az = 4 has no solution is

(a) 3 (b) -3
(c) 2 (d) -2
d

2 -1 -1
The coefficient determinant =1|1 -2 1

1 1 A

=-3L-6

For no solution the necessary condition is —3A -6 =0
= A=-2

It can be seen that for A = -2, there is no solution for the given system of equations.



22.

Sol.

23.

Sol.

24,

Sol.

25.

Sol.
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“Inx,x>0 ) ) )
Let f(x)= {x s . Rolle’s theorem is applicable to fforx € [0, 1], if a=

0, x=0
(a) =2 (b) -1
1
© 0 (d >
d

For Rolle’s theorem to be applicable to f, for x € [0, 1], we should have (i) f(1) = f(0),
(ii) fis continuous for x € [0, 1] and f'is differentiable for x € (0, 1)

From (i) f(1) = 0, which is true.

From (ii)) 0 = fil0) = (0 +) = £i£1(}x°‘.lnx , which is true only for positive values of o. Thus

(d) is correct.

The line 2x + /6 y =2 is a tangent to the curve x*—2y*=4.The point of contact is

(a) (4,-6) (b) (7,-2/6)
© (2,3) ) (V6. 1)
a

Solving the line and the curve we get x =4 and y = 6.
Thus point of contact is (4, — \/6 ).

Three distinct numbers are selected from first 100 natural numbers. The probability that all
the three numbers are divisible by 2 and 3 is

4 4
(a) 25 (b) 35
4 4
= d) ——
© 53 @ 1155
d

The numbers should be divisible by 6. Thus the number of favourable ways is '°C, (as

there are 16 numbers in first 100 natural numbers, divisible by 6). Required probability is
“C,  16x15x14 4
C, 100x99x98 1155

2
If fis a strictly increasing function, then limM is equal to
=0 f(x)- f(0)
(@) 0 (b) 1
(c) -1 (d2

C

=0 flx)-£0) (0
im 27 )= 76)
x—0 f (X)
i 27

)

i )= () (9 form]

(using L’ Hospitals’s rule)

—1, f7(0) # 0, as fis strictly increasing.



26.

Sol.

27.

Sol.

28.
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If the lines x-1 = y+1 = z-1 and x—3 = y—k == intersect, then k =
3 4 1 2 1
2 9
a) — b) —
(a) 9 (b) 5
© 0 d -1
b

x—lz y+1:z—1 S
3 4

Any point on

QAL+ 1,3L— 1,40+ 1), L e R.

. x-3 y—-k z.
Any pointon —— =-——=-" 18
yP 1 2 1

(L+3,2u+k W), Le R

The given lines intersect if and only if the system of equations (in A and )

2A+1=u+3 (1
3A-1=2u+k 2)
AA+1=p 3)

has a unique solution.

Solving (1) and (3), we get A = —%, n=-5.

From (2), we get —%—1 =-10+k = k= %

If In(x + y) = 2xy, then y’(0) =
(@) 1
(c) 2
a
In(x + y) = 2xy.

(b) ~1
o

= l+ﬂ /(x+y)=2 x.ﬂ+y
dx dx

ﬂ_l—2xy—2y2
dx 2x* +2xy-1

= y'(O)z%zl,asatx=0,y=l.

A unit vector in the plane of the
5i+2]+6k is

6 — 5k

J61
-5

V29

(a)

~.
~o

2

(©)

vectors 2 + J + k , -] +k and orthogonal to

i
L

20+ -2k

(d) 3



Sol.

Note :

b

Let a unit vector in the plane of 27 + | +k and 7 — J+ k be

a=al2i+j+k)+BE-+£)
= (o +B) +(a—p)j+(a+Pl

As a is unit vector, we have

Qa+B) +(a-B) +(a+p) =1
= 60 +4aB+3p° =1 (1)
As a is orthogonal to 57 + 2] + 6k , we get

520 +B)+2(e—pB)+6(x+B)=0
= 18a+9B=0 = B =-2a.

From (1), we get 60> —8a° +12a° =1
1 2

= o=t— = = —
J10 P ain)
3. 1 o«
Thus =4 —— j———F
[\/10 J10 }

|1IT JEE-2004 SCR-10)

All these questions of IIT-JEE Screening 2004 are based on the memory of the select PIE
students who appeared in the examination. PIE Education does not take any responsibility

for any sort of discrepancy whatsoever.



