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TARGET IIT-JEE
HINT & SOLUTIONS
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PAPER-I CLASS XII & XIII (DATE 26-01-10)
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MATHEMATICS
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1. A 2. C 3. A 4. A 5. A 6. C
Section IV

1. (A) → P,Q,R,S,T ; (B) → P,R,S, ;  (C) → P,Q ;  (D) → Q ; 2. (A) → Q,S ; (B) → P,R ; (C) → P, R ; (D) → (Q,S)
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1. (A) → P,Q,S ; (B) → P ; (C) → P,Q,S; (D) → P,Q,S 2. (A) → P,; (B) → S ; (C) → R,T ; (D) →
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SOLUTIONS

MATHEMATICS
Section I

1. B
Let the co-ordinate of C is (x1, y1) and let the
co-ordinates of A & B are (0, 0) and (a, 0)

given         
AC
BC

Bsin
Asink ==

⇒ (BC)2 = k2 (AC)2

⇒ )yx(ky)ax( 2
1

2
1

22
1

2
1 +=+−

⇒ 0aax2y)k1(x)k1( 2
1

2
1

22
1

2 =+−−+−
(Q  k ≠ 1)

⇒ 0
k1

a
k1

ax2yx 2

2

2
12

1
2
1 =

−
+

−
−+

Hence locus of C is

0
k1

a
k1

ax2yx 2

2

2
22 =

−
+

−
−+ . This is a circle.

2. B
The centres of the given circles are (–λ i, 0)
(i = 1, 2, 3). The distances from the origin of the
centres are λ i (i = 1, 2, 3). It is given that λ2

2 =
λ1 λ3. Let P (h, k) be any point on the circle
x2 + y2 = c2. Then h2 + k2 = c2

Now, Li = length of the tangent from (h, k) to
x2 + y2 + 2 λi x – c2 = 0

= 2
i

22 ch2kh −λ++ = 2
i

2 ch2c −λ+

[Q  h2 + k2 = c2]
= h2 iλ , i = 1, 2, 3.

       Therefore,  ( )312
2
2 h2h2L λλ=λ= ][ 31

2
2 λλ=λQ

     = 3131 LLh2h2 =λλ
Hence, L1, L2, L3 are in G.P.

3. C
Numbr of quadrilaterals = (total number of quadrilat-
erals) – (choosing 3 points from m and 1 from re-
maining points) – (choosing 4 points from m points)
= nC4 – mC3 (n – mC1) – mC4

4. B

OX'
Y'

Y

X

Q

D

C

(2,0) A(3,0) B (6,0)

),( βαP

The equation of BP is

y – β = 
α−
β−

6
0

 (x – α)

so that the coordinates of D are 







α−
β

6
6,0

Similarly the coordinates of C are 







α−
β

3
3,0

Now, the equation of AD is

1y
6

)6(
3
x

=
β
α−

+ ........(1)

and the equation of OP is βx = αy    ........(2)
Solving (1) and (2), we get

α+
β

=
α+
α

=
6

6y,
6
6x

Hence coordinates of Q are 







α+
β

α+
α

6
6,

6
6

Then the equation of CQ is

)0x(
0

6
6

3
3

6
6

3
3y −

−
α+
α

α−
β

−
α+
β

=
α−
β

−

⇒ x
)3(6

9
3
3y

α−α
αβ−

=
α−
β

−

⇒ 






 −
α−
β

=
2
x1

)3(
3y

which pass through the point (2, 0) for all values of
(α, β).

5. D
y x–3y=0

x – 6y = 0

xO

)sin,cos1( θθ+

We have

θ−θ+
θ−θ+

sin6cos1
sin3cos1

 < 0

∴   0
2/cos2/sin12cos2
2/cos2/sin62/cos2

2

2
<

θθ−θ

θθ−θ

⇒    0
2/tan61
2/tan31
<

θ−
θ−

⇒   0
6/12/tan
3/12/tan
<

−θ
−θ
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⇒   
6
1

 < tan θ/2 < 
3
1

⇒  n π + tan–1 
6
1

 < θ/2 < n π + tan–1 







3
1

⇒  2n π + 2 tan–1 







6
1

< θ < 2n π + 2 tan–1 







3
1

6. D
Bell A ring after 2, 4, 6, 8, .................. 480 min.
Bell B ring after 5, 10, 15, 20, .................. 480 min.
Bell C ring after 6, 12, 18, 24, .................. 480 min.
Bell D ring after 8, 16, 24, 32, .................. 480 min.
Now LCM of 2, 5, 6, 8 = 120

So bells ring simultaneously after 120, 240, 360, 480 min.
No. of times = 4

7. B

In ∆PMA, sin θ = 
a
k

..........(1)

and in ∆PBN, cos θ = 
b
h

..........(2)

Squaring and adding (1) and (2) then

1
a
k

b
h

2

2

2

2
=+

∴   Locus of P is   

O

N

B b

h
P(h,k)θ

θ
M A

ak1
a
y

b
x

2

2

2

2
=+

which is an ellipse.
8. A

Q !n
2

!5!5
1

!7!3
2

!9!1
2 m

=++

    !n
2

!5!5
!10

!7!3
!10)2(

!9!1
!10)2(

!10
1 m

=








++

⇒  !10
1

 {2 10C1 + 2 10C3 + 10C5} = !n
2m

    !10
1

{10C1 + 10C3 + 10C5 + 10C7 + 10C9} = !n
2m

⇒ !10
1

(2)10 – 1 = !n
2m

∴ m = 9 and n = 10
Hence x – y + 1 = 0 and x + y + 3 = 0 are perpen-
dicular to each other then orthocentre is the point of
intersection which is (–2, –1)
∴ –2 = 2m – 2n
and –1 = m – n
point is (2m – 2n, m – n)

Section II
1. A, C, D

Vertices of the given triangle are (0, 0), 







a,

m
a

1

and 







a,

m
a

2
 so that the area of the triangle is

equal to 
2

a2
 

21

12
mm

)mm( −
.

Since m1, m2 are the roots of x2 – ax – a – 1 = 0, so
m1 + m2 = a, m1m2 = – (a + 1)

⇒  (m1 – m2)2 = a2 + 4(a + 1) = (a + 2)2

⇒ |m1 – m2| = |(a + 2)|

So, the required area is ∆ = 
2

a2
 )1a(

2a
+−
+

   = 
2

a2

1a
2a

+
+

Since, the area of ∆ is a positive quantity.

∆ = )1a(2
)2a(a2

+
+

, if a > –1 or a < – 2

and ∆ = – )1a(2
)2a(a2

+
+

, if –2 < a < –1

2. C

3. B, C, D
If a be the side of the square, then diagonal d =
a 2 . By hypothesis

an = 2 an + 1

⇒ an + 1 = ( ) ( ) ( )n
1

3
2n

2
1nn

2

a......
2

a

2

a
2

a
==== −−

∴    ( )n
1

1n
2

aa =+

⇒   ( ) 2/)1n(1n
1

n
2

10

2

aa
−−

== (Replacing n by n – 1)

Area of Sn < 1   ⇒    1a2
n <

⇒ 1
2
100

1n <
−

⇒ 2n > 200 > 27

⇒ n > 7
∴ n = 8, 9, 10

4. A,B
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Section III
1. D

F1

C
F2

O

B2

B1

y

x
A1 A2

The coordinate axes are tangent to the ellipse at
any position. So, origin lies on the director circle of
the ellipse.
Let C be (α, β). The equation of director circle de-
pends only on the location of centre of ellipse and
its semi-major and minor axes, not on their orienta-
tion.
Hence, director circle is
(x – α)2 + (y – β)2 = a2 + b2 = 22 + 12 = 5
Since it passes through (0, 0)
⇒  α2 + β2 = 5 ⇒  locus is x2 + y2 = 5

2. D
Let F1 and F2 be (h1, k1) and (h2, k2) respectively.
Distance between foci F1F2 = 2ae

⇒  (h1 – h2)2 + (k1 – k2)2 = 2 × 2 × 4
11−  = 32

using the given property (F1A1) (F2A2)
= (F1B1) (F2B2) = (1)2 = 1   ⇒ h1h2 = k2k2 = 1

∴  32
k
1k

h
1h

2

1
1

2

1
1 =








−+








−

  ⇒  x2 + y2 – 









+ 22 y

1
x
1

 = 2 3  + 4 is the required locus

3. B
You may use the fact that the product of perpen-
dicular distances of any tangent on ellipse from its
foci is always equal to square of semi-minor axis.
Since the path of centre is x2 + y2 = 5 when y = 1,
x = 2.
The incident ray passes through origin and (2, 1)

⇒  its equation is y = 
2
1

x.

Given parabola is (y – 5)2 = – 4 (x – 10)

whose vertex (10, 5) lies on y = 
2
1

x.

     
O

(2,1)

R (0,5)

y

x
x=10

(10,5)

P

The tangent at the vertex is the line x = 10.
Figure shows that OP = 2 (OR) = 10
∴  reflected ray cuts y-axis at (0, 10)

4. D

3
sin.0

3
cos.1

1xyx 22
π

+
π
+

=+

⇒
0

2
1

1xyx 22

+

+
=+  ⇒  

1
1x2yx 22 +

=+

PS = 2 PM ⇒ e = 2
∴ e > 1 hence a hyperbola whose focus S(0, 0) and

directrix is x + 1 = 0.

5. D

6
sin4

6
cos.3

5y4x3

6
sin.1

6
cos.0

1y
π

−
π

+−
=

π
+

π
−

⇒ 2 | y – 1 | = 

2
1.4

2
3.3

5y4x3

−

+−

⇒ ( )433 −  (y – 1) = ± (3x – 4y + 5)
6. D

22 )0y()1x( −+−

6
sin.0

6
cos.1

3x.k
π

+
π
−

=

22 01

|3x|
3
k2

+

−
=

for parabola e = 1 ∴ 1
3
k2
=

i.e. k = 
2
3
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Section IV

1. (A) →→→→→ (P) ;  (B) →→→→→ (P, Q, R) ; (C) →→→→→ (P, Q, R,S) ;
 (D) →→→→→  (P)

(A) Required number of ways = (2 + 1) ( 3 + 1) ( 4 + 1)
– 1 = 59

(B) The number of ways of selecting 3 points out of

      12 points is 12C3

      Three points out of 7 collinear points can be
selected

       in 7C3 ways.

       Hence, the number of triangles formed is

185C–C 3
7

3
12 =

(C) {
310

0000000000 φφφ44 344 21

total ways = 13C3 = 286

(D)   Factorizing the given number, we have

38808 = 23. 32. 72.11

The total number of divisors of this number is same
as the number of ways of selecting some or all of
two 2's, two 3's, two 7's and one 11. Therefore, the
total number of divisors

= (3 + 1) ( 2 + 1) ( 2 + 1) ( 1 + 1) = 72

Hence, the required number of divisors = 72 – 2 = 70

2. (A) →→→→→ (R),  (B) →→→→→ (S),  (C) →→→→→ (P),  (D) →→→→→ (Q)
(A) Point of contact of tangent drawn
 from (–2, 2) on y2 = 4 (x + y) are (0, 4) and (0, 0)
∴ Area = 4

(B) The conic is a parabola having focus is (2, 3) &

Directrix

3x + 4 y – 6 = 0

∴ Latus rectum = 2 (⊥  distance of focus from the

directrix)

= 2 





 −+

45
6126

 = 
5
24

(C) y + 4 = x2

x2 = 4. 
4
1

 (y + 4) focal distance = 
4

25

∴ distance from directrix 





 −

=
4
17y

⇒ ordinate of points on the parabola whose

focal distance is 
4

25
 = 

4
17−

 + 
4

25
 = 2

⇒ Point are ( )2,6± ⇒ a + b = 2

(D) Length of side = 8 3  a = 8 3  
2
1

 = 4 3
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PHYSICS
Section I

1. B

COM gives mv sin 30° = (2m) ⊥v  ⇒   4/vv =⊥

2. C
3. B
4. C

Er = 3r
coskp2 θ

3r
sinkpE θ

=θ

Ex = Er cos θ – Eθ sin θ  
θ

r

y

x
p

θ̂ θE

θ

r̂
E

Er

= ]sin–cos2[
r
kp 22

3 θθ

Ex = ]sin3–2[
r
kp 2

3 θ

For the point = (1, 2 ,0) ; sin θ = 
3
2

Hence Ex = 0  ]

5. C
6. B
7. D
8. B

Section II
1. A 2. B,D
3. A,C

(B) 16
1

6.1
4.0

I36.0I
I36.0–I

I
I 22

max

min =





=















+
=

(C) For maximum at P, path difference = nλ.
    If AB is shifted by a distance x, it will cause an
additional path difference of 2x.

2x  = λ (for minimum value o x)

⇒ x = 
2
λ

 = 300  nm

4. A,C,D
Section III

1. A
In this situation, ma = qE

2. C

V = εL = L
q

ma
 ⇒  

m
q

 = 
V
La

3. A
In this case mg = qE′
In previous case ma = qE

a
g

E
'E
= , a

Vg'V =

4. A
y-coordinate of the source at any time t is
y = (d/2) sin ωt

5. A
The amplitude A of the fringe is given by

D
2/d

d2
A

=   ⇒  A  = d

6. C
Section IV

1. (A) →→→→→ P,Q,S, ; (B) →→→→→ P,R,S, ;  (C) →→→→→ P,Q ;  (D) →→→→→ Q ;

(P) 

N

A

F

O

q

FHinge
F

F–q

F

(Q) 

Mg

QE0

N

–Q

Mg

2QE =2Mg 0

(R) 
Fe

v

P
O

Fixed by some
external force

(S) 

O

Mg + QE = 2Mg

   (T) 

CM

W

QE0

fs
N

2. (A) →→→→→ Q,S ; (B) →→→→→ P,R ; (C) →→→→→ P, R ; (D) →→→→→ (Q,S)
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CHMISTRY

Section I
1. B

In (I) and (III) the 3rd, 4th & 5th carbons are having same
configurations hence they will form same osazone

2. A
Given mA = 2mB
∴   Mol. wt. of A = 2 × mol. wt. of B ....(i)
given urms of A = 2 × urms of B ...(ii)
Also number of molecules of A
= number of molecules of B ...(iii)

For gas A PAVA = 3
1

MA
2

Armsu

For gas B PB VB = 2
BrmsBuM

3
1

∴ 2
B

2
A

B

A

Bb

AA

u
u

M
M

VP
VP

×= ...(iv)

Given VA = VB ...(v)
∴ By equation (i), (ii), (iv) and (v)

8)2(2
P
P 2

B

A =×=

∴ PA = 8PB

3. A
4. B

2CH2 = CHCN + 2H+ + 2e– →  CN – (CH2)4CN

kg32.58
96500

360065.9300010
2

108

m

3–

=
××××








=

5. A
+M of –OH is > +M of –OCH3

6. C
M.e. of FeSO4 7H2O in 25 ml = m.e. of KMnO4 used

= 2 m.e.
M.e. of FeSO4 . 7H2O in 1000 ml = 80 m.e.
mass of FeSO4 7H2O in solution

= 1000
1278

1
80

××  = 22.24 gm

% of FeSO4. 7H2O = 25
24.22

× 100 = 88.96 ~–  89%

7. C
O

OH
6

5

4

3
2

O

O

1
H

+  2HCHO

(i) O3

(ii
) Z

n/
H

O 2

5
6

1
2

3

4

(A)

H /Ni2

8. D

Section II
1. A, B, D

Since density of gold decreases after melting therefore
it is favourable at low pressure and high temperature.

2. B,D

      In (B), 

OCH3

NH2
+

 more stable than 

OCH3
+

NH2

    since +ve charge is located on less electronegative

    atom (Nitrogen) And in (D), 

Cl
+

 is more stable

    than 

+

Cl

 since octet of all atoms is complete.

3. A,B,D
4. A,C,D

NH3 →  N(g) + 3H(g) ;  ∆H1 = x kcal mol–1

N2H4 → 2N(g) + 4H(g) ;  ∆H2 = y kcal mol–1

∆H1 = 3 × eN – H = x ...(1)
∆H2 = 4 × eN–H + eN–N = y ...(2)
From Eqs. (1) and (2)

∴ N–Ne
3
x.4y +=

∴ 3
x4–ye N–N =  = 3

x4–y3
 kcal mol–1

Section III
1. B

it is a simply an addition reaction
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CH  – N = C = O +3
 O – H

–     +

 

H

CH  – N – C – O3

O

2. C
3. A

OH

+  COCl2

O – C – Cl

CH NH3 2

O

4. B
5. A
6. B

      

OH OH OH
+

+

H

(P)

+

OH

Cl

(Q)

Cl2νh

EtO

OH

(R)

NBS

OH

Br

NaOH

OH

OH

(S)

(T)

Section IV
1. (A) →→→→→ P,Q,S ; (B) →→→→→ P ; (C) →→→→→ P,Q,S; (D) →→→→→ P,Q,S

(A)      (a) 

CNHO

 (b) 

CH  – NH2 2HO

 (c) 

O

(B)

N – OH

O

H
 |
N

     N
 |
H

(C)

O

(D)  

O
Ph
CH3

   (Pinacol-Pinacolone rearrangement)

2. (A) →→→→→ P ; (B) →→→→→ S ; (C) →→→→→ R,T ; (D) →→→→→ S

(A) Co3+ →  

3d 4s 4p

d sp2 3

     OX– bidentate ligands and thus form chelate.
(B) Co3+ → 3d6

3d 4s 4p

sp3d2

4d

F– weak ligands
(C) NO is NO+. So oxidation state of Cr is (I) and Cr+
has d5 configuration. Hence hybridisation is d2sp3

as two empty d-orbitals are available with strong
ligands and complex is paramagnetic.
(D) Co3+ → 3d6 configuration. with strong ligands
pairing takes place and thus hybridisation is d2sp3

and diamagnetic.

(E) Mn3+ →  3d4 

3d 4s 4p

d2sp3

 therefore, µ = .M.B84.2)22(2 =+


