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MATHEMATICS

SECTION -1 1 om
m{10C1 + 1OC3 + 1OC5 + 10C7 + 1009} e

]
1. D n
. 1 m
1+sin2a —1sin2a cotZ + cot 3—TC+g 0 o (2)10-1= 2—
3n) 4 2 2 2 10! n!
cos(2a. — 2r)tan| o ———
4 a m=9andn=10
B 1+sin2a 1. > % _tan® Hencex—y+1=0and x+y+ 3 =0 are perpen-
- 30\ g omeocoty—tany dicular to each other then orthocentre is the point of
cosZoc.tan(oc—Ar intersection which is (-2, —1)
a —2=2m-2n
(Cosz o2 gj and -1=m-n
_ (sin20. + cos a)? _ 1 osinacosa 2 2 pointis (2m—2n, m—n)
(cos? a. —sin? a)(1+tana] 4 sinZcos X
1-tana 2 2 4. B
=1 — cos?a = sinZa Given S be the area of square with vertices O (0, 0),
A (1,0),B (1, 1), C(0, 1).
2, Cc Let PQRM be the quadrilateral with vertices
P(p, 0), Q(1, q), R(r, 1) and M(0, m)
Vertices of the given triangle are (0, 0), [mi’aj AY
1
R(r, 1)
0, 1¢C B(1,1)
and (i,aJ so that the area of the triangle is
m2 (0, m) M Q1,9
equal to a® |(mz =)
a 2 myms R
Since m,, m, are the roots of x> —ax—a—1=0, so © P(P0 A X
m,+m,=a, m1m29_:—(a+1) (1,0
O (my—m,) =al+4(a+1)=(a+2)? and sides MP =a,PQ=b,QR=c,RM=d
O Im; —m,| =|(a+2) Then a2 =p®+m?
) ) b?=(1-p)? +q?
a+ 2 2 2
i isA= 2 cc=(1-q)+(1-r)
So, the required area is A > |—@t)
) d2=r2+(1-m)?
=a_a+2 Da2+b2+c2+d2=p2+(1-p)2+q2+(1-q)?
2 |a+1 +r2+(1-r)2+m2+(1-m)?
Since, the area of A is a positive quantity. =2[p?+q2+r2+m?—-p-qg-r-m+2]
2 2 2 2 2
a“(a+2) 1 1 1 1
= ——— i - - = —— —— r—— m-——| +1(>2
A 2a+) ,ifa>-1ora<-2 2{(p 2} +[q 2) +[ 2) +( 2)+}
) \ a2(a+2) e 0 a|2+b2+c20+d2212 ......... (1)
an Sl | a<- also, since 0 < x <
2(a+1) 0 2 <1
0 a?<1,b2<1,¢2<1,d?2< 1
3. A O a?+b2+c2+d2<4 . (2)
2 2 1 om from (1) & (2) we get
+ + == 2<a?+b?+c?+d2<4
1191 317! 515! n!
e (2)10!+(2)10!+ 10! _2 SECTION -1l
10! 1191 3171 5151 n! 1. B
1 m 2. A,B
0 — {210C, +210C, + 10C,} = 2= a>b>candgiven lines are
10! 1 3 5 n! ax+by+c=0

bx+cy+a=0
cx+ay+b=0
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a atb+c=0
O one root of Q.E. is 1 & other root is c/a
ifa>b>c&a+b+c=0

O a & c must have opp. sign 0 c/a<0

3. A,D
Glven, (343 +52"*1=q+B ... (i)
.o O < B < 1
Let B=(343 =5)2n+1 . (ii)
O 0<p'<1

From Egs. (i) and (ii)
a+B-p=(33 +52N*1- (33 -5+
0 =2[2n+1C1 (3\/5)2n5+2n+1c3(3\/§)2n—2(5)3

o +2n*ic, L, 520t
a+p-p =10l

But -1<B-p'<1

O B-pB'isaninteger

0 B —-B'=0

0 a =101

O adivisible by 10
O aisaneven integer.

0 (o + B =343 + 5"
= (52 +304/3 )20 +1

=220+ 1(26 + 15\/§)Zn+1
O (a + B)2is not divisible by 220 * 1,

4 B
5 B

SECTION Il
1. (A) - (P), (B) - (Q), (C) ~ (R), (D) ~ (S)

(A) M™C,_,MC,™MC,, areinAP.

O mC,_,+MC,,,=2.MC,
O(Mm-2r2=m+2

Om=7,14,23, ..
misoftheform(i+2)2—2,i=1,2,3, ........ ,n

n
and+bn2+cn+d= D, {(i+2)?2—2)

i=1
Putn=1
atb+c+d=9-2=7

100!
(B) exponentof 7 in 190C,, = 501501
100 100
- exponent of 7in 100lis | =~ | *| 57| =16
50 50
exponent of 7 in 50! is 2 + 29 =8

O required value =16 -2(8)=0

2 1 1
XTrle o+ X2 +x+2
(C)—4X X >1 SR
D) |IAl=r2=(r—1)2=2r—1
A1 +A2 +A3 + ...........................
2006
= Z(2r-1)=(2006)2

r=1

2, (A) - (8),(B) - (P), (C) - (R), (D) - (Q)
(A) 2b=a+c
C=A+90
2sinB=sinA+sinC

[A+Cj (A—Cj. B 1
=2 sin cos 5 sinB =cos—— 2 sin

2 22

B B B1 .B
—CO0S— = COS——=S8in— =

2 2 22 2

LcosE: ﬁ sinBzzﬁzﬁM
22 2 22 8

(B) Applying the formula OP2 = R2 (1 — 8 cos A cos B cos C)

A.B .C
2=-R2(1 -8 sin —sin—sin—
Ol =R (1 -8 sin 5> Sin5 2)

(C) -~ a?2+b?+2ab+2a2 —2ab=(a+b)?+2a

(@a-b)0d a-b<a+b< 332 ,p2
0'n=y3a2p?

m=a+b
2 2 2
€=a—b,assumesocosN:€ +m —n
2/m
Substiting ¢, m, n we get, cos N = —1/2
O N=120°
DsinN=£
2
D) Re—2 -——> .5
©) T 2sinA 2sin90° 2
C
3 5
A 2 B
1
A 243
TS (4+3+5
2
OI2=R2 - 2Rr = 52-251 5535
=R°-2Rr= |3 5 | >
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SECTION IV 3. Ans. 4

Ans.9

OEAD = ODCB and OAED = 0B .....cccccvevennne n+3

(angles on same segment) z 4(a —3)=An2+Bn+C

using sine law for AAED a=4

DE AD 4

SinC:ﬁ O Z; 4=An?+Bn+C
hd o=
2 0 2n(n+1)=An2+Bn+C

0OA=2,B=2,C=0

we know that
0 A+B+C=4Ans.

AD _b . AD+BD=c — AD=2C
BD a b+a
. 4. Ans.?2
cb siny The equation of BP is
=DE=—"—%—
(b+a)sinB 0-pB
y-B= g, (x-a)
similarly applying sine law for AACE 5
so that the coordinates of D are (O, B_Bj
-
bsin| A+ 9 AY
CE b 2
sinB N
Dk

N

X 0| (20)AB0) B(60) X
‘VYI

Similarly the coordinates of C are (0, 33 P j

-
Now, the equation of AD is

x, (6-0)

=1
3 ep )
........ (1)
2cos " and the equation of OPisBx=ay ... (2)
2 Solving (1) and (2), we get
c
2cos— 6o 63
X = s =
2 6+a y 6+a
) 6o 6p
Hence coordinates of Q are ;
_ (a+b) [sin(A+C)+sinA]:[a+bj(sinA+sinBj:(a+b)2 6+a 6+a
c sinC c sinC c? Then the equation of CQ is
_(4+57 3 6 _ 3B
32 y_3 :6+é1a 3-a (X—O)
2. Ans. 11 6+a
Letx2—x—-21=y 3p 90
E=y (y-18y) . y-3_ =
=y2 - 18y =(y — 9)2 — 81 3-a 60(3-a)
=(x2 — x —30)2 - 81 3p «
= [(x — 6) (x + 5)]2 — 81 will be minimum for O y= [1 ——]
Xx=6 -5 (3-a) 2
difference = |6 — (- 5)| = 11 Ans. which pass through the point (2, 0) for all values of

(a, B).
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Ans. 8 4=(2-4-5-8)k4
1 1-tan?0 1 0 k=1/4
cos20=-~ 0 — .= 0 3-3tan?0
3 1+tan“® 3 1 5
hence r,=—-;r=1r=">—;r1,=2
=1+tan29Dtan29=% 2R o4
1 19
Now200320—3008a=32.2—4=2 . Zr1=? but 1y 1y 1y 1y =
a
0 2cos?0 —4cosa+cosa—2=0 4
0 a 1 a
cosa=-—

2 0 = — 0 a=19

2 4n B 10n_24n .o 4
3 3 3 3 3 MR
8. Ans.2

Ans. 10 Let A,, B, and C, be the points of contact of the
Let p(x) = ax2 + bx + ¢ excircle opposite to vertex A, with the side AC, BC
givenp(1)=00 a+ b+c=0 () and AB respecitvely.
p(2)=20 4a+2b+c=2 ...(ii) 0 LA=1B,=1C=r,
Now, given p(x)20,sod<0anda>0 ZB{4A1=n=24B,CAy=n—-(n-C)=C
b2 —4ac<0 i
(a + C)2 _4ac<0 (b - (a + C)) Slmlllarly ZA1|1C1 =B= ZC1|1B1 = (B + C)
(a-cP<0 Now, A1 =Aa8, +Aajc, ~ABLC,
a=c ...(iii)

putting (iii) in (i) and (ii), we get
a=2,c=2andb =-4
0 p(0)+p(3)=10

Ans. 19
Consider 4 positive terms
9
Lr 1o, Frf(SiéCJrsi
21 Z!?! 8 (2'4'5'8)
1(r, r, 1, r 1 1
AM. = — | 2+24+34+2 1 - — 1=~
412 4 5 8 4 4
1/4 1/4
G = r_lr_zr_3r_4/ ) VR0 ORS S8 1 A? _(2s-2a) A? :ﬂ:ﬁ:i
-V 24 5 8 2:4-5-8 2(5_3)2 2R 2R(s-a) 2R A 2R
5
_2 o Ay ) A3 _ 13 Ag _ T
now,  r,rr,r, = 2 _2 83_ 3 -0 ___
12fafa = Similarly A 2R A 2R and A 2R
(1 V4 Thus
O GM. = = —SJ = —
2 4 %+%+AA—3—%:%(H+r2+r3—r):%(4R):2
hence A.M. = GM.
O All numbers are equal
r r r iy
d1_2_3_24_y

r,=2k; r,=4k; ry=25k; r,=8k
0 []n =@ 4 -5 8K

@
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PHYSICS

SECTION -1 SECTION - III
B 1. A-.Q;B_.PQ;C-R;D-S
Force on table due to collision of balls :
dp 2, (A) - PS;(B) - RS;(C)-RS;(D)-PS
denamic T 2x20%20x103x5%x05=2N SECTION -1V
1 1. 300K
Netforce onone leg = 7~ (2+0.2x10)=1N Power absorbed by earth = power emitted by earth.
A
B 0
D
SECTION - II R R
T o= =T — s
AC,D O Te= "s\21 = "*\2x200R,
AB
Hollow Solid T
O Tg= 20 = 300 K
T T
Pomitteq = O €AT# since T, =T, —
Pabsorb = O €ATZ SoP,=P,att=0
8N
cooling rate { )
5 20N 8N
since M, < Mg, so cooling rate will be different since &N A
rrrrrrriiriririeri’iie’ry
cooling rate is not same so both will not have temp 0 8 8
ag=—-=
at any instant t (exceptt =0) 1
20-16
AB O a,-= =
A,CD

At the time of throwing the ball, it inherits velocity of
platform at that moment. And, the horizontal velocity
of the ball is constant in the air because no
acceleration in horizontal direction for ball. If train is
accelerting in forward direction then from frame of
train, the ball has horizontal component of
acceleration in backward direction and vice versa.

B

If the man is moving with a constant speed relative
to cart towards right, then by conservation of linear
momentum, the cart is moving with some constant
speed towards left. Therefore, the man is moving
with a constant speed with respect to ground.
Newton's second law says that

E

ney =M (w.rtinertial frame)

Since acceleration of man w.r.t. earth is zero. net
force on it should also be zero. A spring force is
acting on the man towards left. Therefore. Frictional
force should act righwards for balancing the spring
force.

x =1 sec
2km
T u =
*u 10 m/sec
D=tkm Ay /4
8 /s

A man stand on a bank of river

u 10
tane—v— 10/\/5

D 1

= = =2km
cosO cos60°

@
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4, 5 7
mvf v, =gl Since angular velocities of the particles are
Fy= ¢ F, different, after some time, two particles may move
F - mv3 parallel. In such case ||3A +|58 | is maximum.
1 Fy I,
=(2x2+1x3)kgm/s=7kgm/s
WZ\/@ |PA+PB |max ( ) 9 9
Fy
0 =—=>5
2 5
mgsin 6 + mg sin 6 > (u;mg cos 8 + P, mg cos 6)
5. 2 0 2tan8>0.6+0.2
T o O 2cotb< A 5
Ot 08 ~
A mg
vi4
COoM
gives mv
l sin 30° =
(2m) v,
Acm = 0 0
ay=a= a.R (i) 3
T-mg=0 (ii) vo=vid
mR?
TR=
2 (iii)
0 a
9732
CHEMISTRY
SECTION -1 (B) Alkali metal — IE, is low because of bigger
1. B size of atom and IE, is high due to noble gas
2, C configuration. As it has low IE, it can lose one
3. C electron easily and thus more electropositive.
+M of — OH >+ M of — OCH4 So it acts as strong reducing agents and their
4. B oxides are basic in nature. They have low nega-
SECTION -II tive value of AH, because of large size.
1. AB (C) IE; and IE, both high and negative value of
2. AB,C,D electron gain enthalpy is very high because of
3. AB,C high nuclear charge and small size of atoms,
4. ACD so it has a greater tendency to accept an addi-
0] 0 tional electron. So it (F) acts as a strong
e I oxidising agent.
Cl':s ~C-0>H-C-0 (D) Asithas less negative value for AH,, than (C)
(+1) o ° thus it will be least reactive non — metal ().
CH, =CHsp®? >H-C =C sp SECTION IV
5. BD 4
A + B— 2C
SECTION - III ~
att=0 2a a 0
1. (A-QS); (B-P); (C-P); (D-R) t=tyq 2a—-Xx a-x 2x
2 (A-Q); (B-P); (C-S); (D-R)

(A) inert gases exist as monoatomic molecule.
They have highest IE, and |IE, and positive elec-
tron gain enthalpies.

2
O 2a—-x=2x 0O x=§a
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6l

5. Since, volume of container is 1.0 litre, concentra-

2 tions of each species will be equal to their moles,
Ko=) _ Now, setting the equilibrium tabl
0 ¢~ 2a—x)@-x) 2_2 1_2 ow, setting the equilibrium table
3 3 N5(g) +3H,(9) # 2NH5(g)
4x4 4 1-x 3-3x 2x—y
) 6 4x1 NH5(g) + Hy,S(g) # NH,HS(g),
. Given m, =2m K,= 8x 1072 =K, (RT)™
A-“'B 2x — 1- 0 K.=0.4592
O Mol. wt. of A= 2 x mol. wt. of B () X—y y y c
givenu, s ofA=2xu_ of B . (i) K —0.4592 y _
Also number of molecules of A 0 Be = (1-y)2x-y) also 2x -y =0.9
= number of molecules of B (i)
1-y
1 —= =242 = =
For gas A PV, = gMAUfmsA 0 y 0 y=0.3 andx=0.6
O eq. concentration of H,S =1-y=1-0.3=0.7
T2
For gas B P, Vg = =Mgu;
9 BTBT gEIme 6. 0.0357
PV, M, u PCls(g) == PCly(g) + Cly(g)
O By o T2 .(iv) t=0 5 0 0
PeVe Mg ug
, t=t,, 5-5x%x0.2 5x02 5x02
Given V,=Vg ..(v) eq
O By equation (i), (ii), (iv) and (v) 4 mole 1 mole 1 mole
Total moles at equilibrium =4 + 1+ 1+ 1 (N,) =7 moles
IZ_A =2x(2)*=8 1 1
B (7 x1 atmj[7 x1 atmj 1
O Pa=8Pg Ko = = — =0.0357
- P~ - - Y
P, =16 atm (;Matmj 28
3. (4814) OR (4815)
For H, line of Balmer seriesn;=2,n, =3 atm
For HB line of Balmer series n,=2, n, =4 764 2
] ; ] 1.164
—=Ry|5-=% H H
5 ”{22 32} M \/
O
1 1 1 H A2 H Hee"O O
and —=Ryz-—% -(2) AN 2+ / v N
Ay 2° 4 O—->Cu™«:0 ) S A
b / T \H \H ......... *O/ \O
H
By Egs. (1) and (2) 0O
1.1 H/ \H
M4 9
by 1_1
4 16 8. 1.53
80 Mass of Na,SO, solution =100 x 1.5=150 g
0 A L= A X {—} = 6500 x 80 =4814.8 1164 g Na;PO, solution has 164 gm of Na;PO,
P Tar 108 108 100 g of H,0 will have 16.4 g of NagPO,,
A
V3 o A3 o6 P Y TN 150 +116.4
-4 h :T(m )" x3x107% cm® = I 107" cm Final volume of solution = % =222 ml
Molar mass = 3Y3 x 10-18 x 6.023 x 1023 x 1.2 ot = 21X02x2+0.1x1x3 _ 004+0.3
4 0.222 0.222
=939 x 103
170
T 1.53 M
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