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SOLUTIONS

MATHEMATICS

Section |
B
Let the co-ordinate of C is (x4, y4) and let the
co-ordinates of A& B are (0, 0) and (a, 0)

. sinA BC
given kK =— =—
sinB AC
0 (BC)2 = k2 (AC)?
0 (q-a)?+yf =K2(xF +y7)
O (1-k?)x% +(1-k?) y? —2ax, +a% =0
(- k#1)
2ax a’
O x12+y12— L =0
1-k2  1-K?
Hence locus of C is
2
2 o 2aX a . .
XS4y ———+ =0. This is a circle.
1-k? 1-k?
B

The centres of the given circles are (-A,;, 0)
(i=1, 2, 3). The distances from the origin of the
centres are A, (i = 1, 2, 3). Itis given that )\22 =
Ay As. Let P (h, k) be any point on the circle
x2 +y2=c2 Then h? + k2 = ¢2

Now, L, =length of the tangent from (h, k) to

X2 +y2+2\x-c?=0

= Jh2+k212hh-c? = yJc2 +22h—c2

[ h2 + k2 = C2]

= J2ah,i=1,2,3.

Therefore, 13 =2i,h=2h{iq 23 ) [+ %3 = 2]

= 1/27\,1 h 1}27\.3 h= L1 L3
Hence, L4, Ly, Ly are in GP.
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 ("~ mC1) — mc4

B
AY
C.
D
P(a,B)
XT 0| 20AG0) _ B®0) X
"Yl

The equation of BP is

y-B= o (x—a)

so that the coordinates of D are (O, 66 B j
-

Similarly the coordinates of C are (0, 33 B j
-

Now, the equation of AD is

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

_ 6o 6B

S 6+0’’ 6+a

6a 6 j

Hence coordinates of Q are [—
6+o 6+a

Then the equation of CQ is

6p 3P
3 T3_o
y— B :6+OL 3 OL(X_0)
3-a 6o 0
6+a
0 y- 3B _ -9

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

(o, B).
D
VA x=3y=0
(1+ cos 6,sin0)
x—6y=0
o) > X
We have

1+cos0—-3sind <0
1+ cos0—-6sind

2c0s20/2-6sinB/2cos0/2 -

a 2
2c0s“0-12sin6/2cos0/2

0

1-3tan6/2 <
1-6tan6/2

tan0/2-1/3 -
tan0/2-1/6
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1 1
a g<tan6/2<§

1 1
0 nm+ tan™! 5 <0/2 <nm+tan! [gj

0 2n7+ 2 tan™ (%j< f<2nm+2tan’ (%j

D

Bell Aring 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.

7.

No. of times = 4

B
, k
In APMA, sin @ = 3 e (1)
. h
and in APBN, cos 6= b (2)

Squaring and adding (1) and (2) then
h? k2
_+_

O LocusofPis

2 2
X_ + y_ =1 i
0] M A
which is an ellipse.
A
2 2 1 2m

+ + [ —
1191 317! 5151 n!

L(2)10!+(2)10!+10! _2m
101] 119! 317! 5151 n!
2m
0 7g7 279C; +210C, +10C} = ——
L10 10 10 10 10 2m
1 om
S 10-1=- = _
O 10177 =1
O m=9andn=10

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

a —2=2m-2n

and -1=m-n

pointis (2m—2n, m —n)

So, the required area is A = -

and

4.

Section Il
A,C,D

Vertices of the given triangle are (0, 0), [mi’aj
1

a
and (m—,aJ so that the area of the triangle is
2

2

a2 |(my—-my)
equal to -

mymo

Since m,, m, are the roots of x> —ax—a—1=0, so
my, +m,=a, mm,=—(a+1)

0 (my—m,)?2=a2+4(a+1)=(a+2)?
O Imy —my| =|(a+2)|
2 | a+2 2

a

Q
+
N

—(a+1)

Since, the area of A is a positive quantity.

= a1 ,ifa>-1ora<-
A— M 'f 2< < 1

T 2+ TETAST

c

B,C,D

If a be the side of the square, then diagonal d =
a+/2 . By hypothesis

an = \/Ean +1
a = a_n: In- = an-2 =...... = a
n+1 \/E (\/5)2 (\/5)3 (\/E)n
U apy= (E)n
0 ag % 10 Replacingn by n—1)

= (\/E)n—1 - S(n=1)72 (

Areaof S <1 [ aﬁ<1
0 100 -1
2n71
0 2n>200 > 27
O n>7
O n=28,9, 10
AB
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Section Il

MY

The coordinate axes are tangent to the ellipse at
any position. So, origin lies on the director circle of
the ellipse.

Let C be (a, B). 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—0)2+(y—B)2=a2+b2=22+12=5

Since it passes through (0, 0)

Oa2+p2=5 [ locusisx?+y2=5

D

Let F, and F, be (h,, k) and (h,, k,) respectively.
Distance between foci F,F, = 2ae

1
O (hy=hpP + (kg —kp2 =2x2x 1= = 23

using the given property (F4A;) (F5A,)
=(F4B4) (F,By)=(1)2=1 O hyh, = kyk, =1

O (m —hijz + (k1 —if =243

1 K1

1

1
O x2+y2— [—2+ ZJ = 2\/5 + 4 is the required locus
X

y

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=5wheny =1,
X =2.

The incident ray passes through origin and (2, 1)

1
O its equationisy = EX'
Given parabolais (y —5)2 =—4 (x — 10)

1
whose vertex (10, 5) liesony = EX'

uy .
RlioEy é(10’5)
21 i
X
O x510

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

D

X+1 ‘
x2+y2 =‘

1.cosn+0.sinn‘
3 3

[ X+1 X+1
O x2+y2= ] O x2+y2:2—
—+0 Vi
2
PS =2 PM O e=2

e > 1 hence a hyperbola whose focus S(0, 0) and
directrix is x + 1 =0.

y—1 B 3x—-4y+5

O.cos£+1.sinE 3.cos£—4sinE
6 6 6 6

. 2 1] 3x—-4y+5
y_
303 40
2 2
O (3J§—4)(y—1)=¢(3x—4y+5)

x-3

Jx=12 +(y-0)2 =k.
1.cos£+0.sinE
6 6

_ 2% Ix-3]
V3 12 4 02
2k
for parabolae =1 O — =1
V3
J3
k= —
ie >
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Section IV

(A) - (P); (B) - (P,Q,R);(C) - (P,Q,RS);
(D) - (P)

(A) Required numberofways =(2+1) (3+1)(4+1)
-1=59

(B) The number of ways of selecting 3 points out of
12 points is "*C,

Three points out of 7 collinear points can be
selected

in ’C, ways.

Hence, the number of triangles formed is
?C,-"C, =185

0000000000 ¢¢
" ——

10 3

©)
total ways = "°C, = 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

=@B+1)(2+1)(2+1)(1+1)=72

Hence, the required number of divisors =72—-2=70

(A) - (R), (B) - (S), (C) - (P), (D) - (Q)

(A) Point of contact of tangent drawn

from (=2, 2) on y?2=4 (x + y) are (0, 4) and (0, 0)
a Area=4

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

3x+4y-6=0

Latus rectum = 2 (O distance of focus from the

directrix)

(6+12-6) 24
=274 )75
©) y+4=x

1 25
X2 =4, 7 (y + 4) focal distance = —

4

. . . -17
a distance from directrix | Y = 4
O ordinate of points on the parabola whose

. . 25 -17 25
_— = 4+ — =

focal distance is 2 7 2 2
a Point are (i \/6 2) a atb=2

(D)  Lengthofside=8+3 a=843 %=4J§
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PHYSICS

Section | E g Vg

. B Ea &

COMgivesmvsin30°=(2m) v, 0 v, =v/4 4. A
2, Cc y-coordinate of the source at any time tis
3. B y = (d/2) sin wt
4, Cc 5. A

2kp cos O The amplitude A of the fringe is given by
E=Tr y A d/2
. N %:T OA-=d
E, = kprs3In - x"‘x’ 6. Cc
r,»~ .
E.=E cos6—E,sin 8 Section IV
& 1.(A) - PQ,SS,;(B) - PRS,; (C) - PQ; (D) - Q;
kp \e y
3

= ——[2cos? 0 —sin? 0] >
; P

E = k—5)[2—3sin2 0]
x" oy

| 2
For the point= (1, \/2,0);sinB= ﬁ Hence E =0 ]

5. Cc
6. B
7. D
8. B
Section Il (Q)
. A 2. BpD IN IZQEo:ZMQ
3. AC -Q AN
2 2 Tl‘/lg l/ Mg
(B)@:{MJ :(0;4} _1 Mg¥Q@p=2Mg  /
o (M+ 0361 (16) 16 T T TG ®
. . _ (R) O T_—) Fixed by some
(C) For maximum at P, path difference = nA. vl external force
If AB is shifted by a distance x, it will cause an
additional path difference of 2x.
2x = A (for minimum value o x) QE,

a X = % =300 nm

4, A,CD
Section Il (S) (T)

1. A T fs

In this situation, ma = qE N
2. c 2. (A) - Q,S;(B) - PR;(C) - P,R; (D) - (Q,5S)

ma q _La

V=¢cL= q L O E = v

3 A

In this case mg = qE’
In previous case ma = gE
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CHMISTRY

Section | 7. Cc
1. B ¢} 0O
In (I)and (1ll) the 3rd, 4th & 5th carbons are having same s N o~ H
configurations hence they will form same osazone 6 3 * 2HCHO
H \O 0]
S _ 2| 0s
iven my =2mg o
O Mol. wt. of A=2 x mol. wt. of B (i) ﬁ
givenu, . of A=2xu  of B (i) =
Also number of molecules of A
= number of molecules of B ...(iii) 7
1 ) Ho/Ni 4 °
ForgasA PaVa = §MAUrmsA — , 1
1 2
= —Mu? (A)
For gas B PB VB 3 BYrmsB 8. D
PV, M, U3
0 Af = —hx—2 (V) ,
PVe Mg Uz Section Il
Given V,=Vg (V) 1. A,B,D
0 By equation (i), (ii), (iv) and (v) Since density of gold decreases after melting therefore
itis favourable at low pressure and high temperature.
';—Azzx(z)2 -8 2. BD
B OCH3
O P, =8Pg
3. A In (B), more stable than
4, B ®
2CH, = CHCN + 2H* +2e~ . CN—(CH,),CN OCH, NF2 _
g|nce +ve charge is located on less electronegative
[1(2)8} 107 x 3000 x 9.65 x 3600
m = =58.32 kg 1 (Nitrogen) And in (D), is more stable
96500 NH )
2 Cl
5. A
+M of —~OH is > +M of ~-OCHj,4
than since octet of all atoms is complete.
6. C cl
M.e. of FeSO, 7H,0 in 25 ml = m.e. of KMnO4 used 3 AB,D
_ =2me. 4 ACD
M.e. of FeSO, . 7H20-|n 1009 ml =80 m.e. NH; ~ N(g) + 3H(g) ; AH, = x kcal mol-"1
mass of FeSO, 7H,0 in solution NyH, — 2N(g) + 4H(g) ; AH, =y kcal mol™
80 1 AH, =3 xey_py=X (1)
= TXZ?SXW =22.24 gm AH, =4 xey_y+teyn=Y -(2)
From Egs. (1) and (2)
.24 X
% of FeS0O,. 7H,0 = o5 X 100 = 88.96 - 89% 0 y = 4.§+ enon
0 ey =y — X L YA ol ol
N=N 3 = 3 cal mo
Section llI
1. B
it is a simply an addition reaction
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CHNC

CH, - Klc- o+'—o

2 C
3 A
i
Oo-C-cCl
CH NH,
4. B
5. A
6. B
OH
hv CI2

16
bty

Section IV

1. (A) - PQS;(B) - P;(C) -~ PQS; (D) -~ PQS

HO N

(A)  (a) é (b) (c)

(B) N

Ph
(©) (D) CHs

(Pinacol-Pinacolone rearrangement)

2. (A) -~ P;(B)-~S;(C)~RT;(D)~S

(A) Co3*

* QG 4d

0

[e]
N

oY
w

F~weak ligands

(C)NO is NO*. So oxidation state of Cris (I) and Cr*
has d® configuration. Hence hybridisation is d2sp3
as two empty d-orbitals are available with strong
ligands and complex is paramagnetic.

(D) Co3* _ 3d® configuration. with strong ligands
pairing takes place and thus hybridisation is d?sp3
and diamagnetic.

3d 4s 4p
(E) Mn3* _ 3d4 (7 S I O O | O I
d2sp3
therefore, u= ,/2(2+2) = 2.84BM.
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