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SOLUTIONS

MATHEMATICS
1. C p
t J1a t 1
Let (15+4J1_4) =u = 15-4v14 =3 5 5
4
1
Equation reducestou + — =30, u?-30u+1=0 8. B q R
u @5 M (7.3/15)
=  u=15+4y14 =t=t1 = e .’
x2-2|x[=1 or x2-2x|=-1 , 6
A=—x6xPM
= Ix[=1++2 or (Ix|-1)2=0,x==1 2 _
area will be maximum when
= x=t[14+2) £ 1 PM will be maximum and for PM
2. A to be maximum triangle will be isosceles.
: 10 Hence PM = 4
First vertex can be selected in "~ C,; ways. A=12
7. B
“a, b, ¢, dare in GP, let they are a, ar, ar?, ar®
(a% +b? +c?) (b? +¢? +d?)
=a?xa?[1+r2 +r4][r? +1% 1]
first vertex =I3% r2 2, 492
Now, two neighbouring vertices are not to be selected (" r= [+ r® 4]
Among the remaining 7 vertices 3 are to be selected =[a? r[1+r? +r*]]? =(ab+bc +cd)?

& 4 are not to be selected.

Now mark the 4 vertices not to be selected by x
sign and then these can be partitioned by 5 parti-
tions from these partitions we are to select 3. This

8. C
(x2 = 2x) = (2x2 + 2x + 3)
= x2+4x+3=0
= x = =3, —1 which makes log not defined

can be done in °C5 ways and these are the places =>Xed
where the remaining 3 vertices can be chosen 9. B
10¢, x5 2+ -
number of ways = QTC?’ =25 Since 0032§= \/2_\/51 . theotherrootis ‘/2—2:/51
3. D Sum of roots=—b =1 b=-1
rooa4 .2
N = a——;———g—%——l = D s correct product of root € = 1
D' a‘-a-1 8
4. C
o, B, v, are in GP. (r> 1) -~ C)z(_Il)
atB=-p;y+d=-q 8
af =2;y8 =32 10. B
a1+ ==p;a(r? +r¥) =—q 818 33 o Ay oo in A.P.
or=2; arl.ar® = 32 by By oo [ in G.P.
172 : n
5 1, (1+d), e, 1+ (n—=1)d), .. AP
a=+1: =16 = r=2 102, . LR GP.
' ’ ag = by
p=+3,q=+£12 1+8d=r8
Roots are £1, £2 and 14, 18. , Sg=9/2[2+(9~1)d]=369=2+8d=41x2
5. B d=10 =18 =81
8 = (3)4
Xy = (tan e)cot 0 Xy = (cot e)cot 6 = r’=(3)
X5 = (tan )N % x, = (cot9)tN8 0 <6 <n/4 =(,3)8
0<b<mn/4 = tan@ <coto r= 3
X1 <Xy X3 <Xy
X < Xg b,=(3)=9x%x3=27
Xy < X3 <Xy
X3 < Xg =Xy

Xy < Xz < X4 <X
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. C
tan2x — 2tanx + 2 = 55¢¢°Y
(tanx~1)2 + 1 = 55¢¢°Y

y={(2n+ 1) E

Smce seczy > 1
(tanx—-1)2+125
(tanx—1-2)(tanx-1+2)>0

tan x < -1 or tanx >3
tan x <~ 1 or tanx=3
tanx ¢ (-1, 3)

X ¢ (nn —%, nm+ tan‘1(3)J

12. D

A>0andD=b%2-4aca, b, cel

for b?x2 - Ax+—4ac=0

D = A2 + 4(4ac) b?

= (b2 + 4ac)?

Since D is perfect square so the roots will be ratio-
A +(b? +4ac)

202

b2 4ac+(b? +4ac) _

2p?

nal and equal to

-4ac
[} b2 3

So one integral root which is independ of a, b, ¢

13. A

Given sin B = \/sino.coso

sinp = sino. . cos o

cos2B=1-2sin? p=1-2sin o cos a
= (sin o - cosa)? = 2sin? (n/4 - o)

14. D
=Ty =Ty—T
1 1 1 1
s s-b s-c s-a
b -a+c (s-a)(s-c) a-c
s(s-b) (s-a)(s-c)— s(s-b) b

15.

a .
sm39 -
X
cos30

In AABM
cose

and in AAMC ——=
sme

From (i) and (ii)

sin 6 cos 6 = sin 30 cos 36
=sin206=sin60=86=n
>0=n18=>C=n/8 B=3n/8andA=

...(ii)

/2

16. D
ais A M. between 1st and (2n + 1) th term
b is GM. between 1st and (2n + 1)th term
cis H.M. between 1st and (2n + 1)th term
=AM = GM > HM and A M. x H.M. = (GM)?2

17. B
givena+B=p; af=—-p-c
af=—(a+B)-c
at+P+taBt+1=1-c
(a+HP+1)=1-c
o? +20 +1 B +28+1
a2+2a+c B2 +2+c’
} (+1)2 (B +1)?
(@+ D2 —(a+DP+1)  B+D% (o +)P+1)
_ o+1 N B+1 _a+1 . B+1 -1
(u+N-B+1)  B+1)-(a+1) a-p B-o
18. D
99 x 97 x 95 x ... x 51
B 1000 1 100! x 25!
= (100x98x96x......x52) ~ 501 . 225 x50!x 50!

100 100
maximum power of 3 in 100! = [——3—} + [—9-*} +

1007 [100

) ) . 50 50 50
maximum power of 3 in 50! = 3% 9 27 =22

_ , 25 25
maximum power of 3 in 25! = 3t =8+2=10

., exponentof 3=48 + 10 - (22 x 2) = 14,
19. C
6!
(1+x+x12)8= Zp'q‘rl x3* 127, where, p+q+r=6
12r+0 p+tr=6 7
12r + 1 p+r=5 6
12r+2 p+r=4 5
12r+3 p+r=3 4
12r+ 4 p+tr=2 3
12r+5 ptr=1 2
12r+6 p+r=0 1
28
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20. A
No. of positive terms
n+3
!
L1198 MRy L1195 (ne3)
n~ 41mp | ™p . “nT 4" nl (n+N)n!

=%F—‘g‘§——(n+3)(n+2)} >0=(n+3)(n+2)<48.75

trueforn=1,2, 3,4
21. D

(1+4x+4x2)" =(1+2x)*"

=2n 2, = 2n n+r
o= Cnr an+rr1—r Cn+r22n 2n ~r
a_ = Cn—r2 v8on T C2n—|'2

22, C
16 things, 8 alike and 8 different
8 selections of things out of 16 , each one
8 alike or 8 different things.
=8C,+8C, + 8C, +8C,+8C, +8C, +8C4+ 8C,
+8Cg+=(1+1)8=28=256

four positive terms.

23. B
Atleast one couple = (exactly one couple + exactly
two couple) = (6C,.2C,) . (5C,2C,-2C,) +6C, . 4C,
=240 + 15 = 255
24, B
Obviously 19°C, = maximum value r = 50, 1°9C,,

25. C
coefficient of T, T4, T, in AP.
ie.21C,,2"C,, 2"C4in AP,
2. 2nC2 - 2nC1 + 2nC3

2
NCy  2"Cy 2 2n-2
2= g, g, P27 5473

=>6n-3=2n2-3n+4=(2n-7)(n-1)=0

7 .
:>n=§orn=1(n=1|srejected)

Correct equation is, mv, cos 6

PHYSICS
VERN \ 7. B y-axis
CM at height L/3 w.r.t. bottom.
1 B Kinetic Energy with respect to (oL m
CM reference frame
. o 2R
COM of both half ring portion will lie at a height % KE = —1—mv;°*c N 1mv§c | cM
from ground and com of both rods will lie at ground, 2 2 =) Vem
below the com of rings 1 ( 2L Jz 1 2m) oL\ S w3
—M 0y — | +=(2M)] 0g—
2m =2 °3 2 ( °3 J (0,0 > X-axis
1 2m
R 2R R = zmogk’
T = hcm=7/27 hcm:;t—] B
8. C
2m
2, Total angular momentum
We take velocity of approach along line of collision. ¢ ¢ <tem apout = 0 [ a+Lg =
In first case, Vg5, # Uy — U, - -
L, about (0) = zero as balls >
3 % have negligible radius g
A

1 - 1 5 1
= —MVy = —MvV° + —mv
mv+mvand2 0= 3 5 + mgh
4. B

The forces involved are constant, path will be a

parabola with axis along the direction of acceleration

with respect to ground.

2

2
0
5. B v cos

g(sin6coso + sin? 0)

1
Energy released = 5(2.1)>< 10° x 5502

1_(10x10°x2.1x10° 2
Also energy relased = 5| 707107 72 12107 (u+v)

= (u+v)=550x1.1
10 x 103v = 2.1 x 103 u (By momentum conservation)
u =500 m/sec

2L s
speed of ball B =| Vo ~®o-== |1 in +ve diféction

Lg @bout (0) = m(r xv)

- Ljx m{(vo - %%—mi —

9. D :

(A) Taking bodies + spring as one system then only
force which would act would be spring force that will
be internal forces. So net torque is zero.

(B) In CM frame only force on each ball is central force
(spring force) so angular momentum in conserved

€ Total linear momentum is conserved as net external

force acting on the system in table reference frame

is zero.

Net force on individual ball not zero, so momentum

of individual ball is not conserved.

2 oo~ -
LI:V0 ——g(DOL]k Ly =Lg
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10. A 15. A

For (A) T=mg A Sol. (A) FZV =-o?Rsin o
mv? i 1] = -0 R sin ot
For (B) T= — R
= mo2r (B)x=Rcos 6
B (C) 0= ot
mo2r=mg =2 (1)
g ro (D)vy=vsin®
2
PR 9| _mar
K.E. of system = 2MaVa = 2(m)[ r] T2 16. c v(1)
(C) Tension is central force on A, so angular )
momentum remains conserved. (1):0=vt- gt m
1. B v(2)

(2):160 = vt + %gtz

N

ni2-8 On solving, v=20m/s 7
13
0 12
n/2-6

For equilibrium in vertical direction

2fsin@—-2Ncos®-mg=0 (1 N
2uNsin® —2 N cos 6 =mg v
17. A mg T
wn2-0)-2 coto= 2 sine= 2 ; W
> 15+ €O = 150 Sin 8= o3 l
mg
cosf =—§- 1 .
12 mg ¢ cos 6 = Emvz—o (1)
2(-5) (Qj N-2N 5 (1) (10),N =865
— - —_ L = , = mv2
13 13 T— mgcos 6= — (2)
%0 TsinO< uN (3)
_ sinf< p
0 = MAX,g +2MAX,¢ + 3MAX,g T cos 6 + Mg = N )
= (AXyg + AXag ) + 2(AX 5 + AXag ) + 3AX 46 On solving
==2L+2(2L)+6AX,g . AXyg =L/3 S sin20
13. D 2[3Mm + cos? e]
a., in curved path is always within curvature of ) )
: RHS is maximum when 6 = 45°
trajectory.
1 2m -3
%4'1
18. Cc
ma N T
T
fs 9
m
mg sin 6 + fg Tna cos 6 uN ( 2T cos® =mg
fs=m (a cosb — g sind) < p (mg cos 6 + ma sin 0)
0
a—-gtan® 1 9
>—— — =—=0577 = T mg
M g+atan9 ‘/-3— = 10>0577
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19.

20.

21,

22.

N=Tcos#
uN=Tsin6
sotan@=p=23/4

no=>=2 . d=6m =600
Sln—5—5 . =om = cm

B

From equilibrium Mg = kx

pAxg=kx = k=100 N/m

D

As angular displacement and angular velocity are
different for different observes in the same frame,
unlike displacement and velocity are same for two
observers at different positions in same frame,
correct options are (B) and (D).

A
For downward motion,
v2 =2+ 2as = u? + 2g x 15 = uZ + 300

v =+u? +300

[ 2
for upward motion, u, = -\é/- = %300
02=u,2-2gx 15 = u2=300

. u=30ms™’

Assume both are sliding w.r.t. platform

R moa
mae—t T ___<;- '
um1g\ R > Hm,g

pmy,g+R=m,a
umyg-R=m,a

p(m, +m,)g
“m, +m,

=a=pg

R = (um,g—pm,g) =0

23.

24,

25,

A

(A) Sum of three (momentum) vectors will be zero
only if they are coplanar hence true in both 3 and 2
body case.

(B) & (C) In case of 3-particle collision in number of
equation will be less than the number of unknowns
(D) Momentum is conserved in each case.

D

U=20+ (x~-2)?
(A)atx=5U=20+32=29J

KE =20J

Mechanical energy = U + KE=49 J
(€) Upn=20J

KE ax = 29 J
(B) KEpin =0

Unax = 49 = 20 (X4 — 2)°

= Kmax— 2% =29 = Xy =2 % 429

D
v2 =100 — x?
differentiating w.r.t 'x', we get

dv dv
2V — = =2X V==X
dx = dx

a=-x equations of S.H.M. a = —»?x

o= 1rad/s

2n _ 2x22

=% =77

44
Time period, T = -_/,—S

v2 =100 - x2 (1)

speed at position 'X'

v2 = @2 (A2 - x?) (2)

comparing equation (1) & equation (2),
A=10m

He will touch 'x' no. of times

x=89x60 3900 ooy _ =621

T

@
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CHEMISTRY

1. B
We have,

Emi_xz Mmix 234 M
Mo, = 224 V32

= 34.921

or weight of one '2C atom = 12 amu

(at. wt. of C =12 amu)

Similarly, as the atomic weight of He is 4 amu,
weight of one He atom = 4 amu.

100

Asthe mixture contains 20% (mole %) of X, themolar  Thys, the number of atoms in 100 amu of He = — = 25.

ratio of O, and X may be represented as 0.8 n: 0.2
n, n being the total no. of moles.

9.
., - 32x08n+Mx02n ., o0,

n
. M, (mol. wt. of X) = 46.6

2, C 3. Cc

4, C
EuCl, + AgNO, — AgCI
19 1.29¢

Since Cl atoms are conserved,

applying POAC for Cf atoms,

moles of Clin EuCl, = moles of Cl in AgClI
2 x moles of EuCl, = 1 x moles of AgClI

y 1 gy 129
(x+35.5x2) (108 +35.5)
(where x = atomic weight of Eu)
5. D
Total volume of H, and O, which reacted with each
other = (40 —10) mL =30 mL
Let the volume of H, which reacted be x mL.

X =1561.48

H, + 0, - L1?10 . .

xmL (30 - x) mL der similar condition of
(30 —x) moles (temperature and pressure

Applying POAC for H and O atoms,

2 x moles of H, = 2 x moles of H,0 (1)

2 x moles of O, = 1 x moles of H,O - ..(2)

Fromthe eqns. (1) and (2),

moles of H, = 2 x moles of O,

x=2x30-x) .. x=20

Total volume of hydrogen

=vol. of H, undergoing reaction + vol. of H, remained

X moles

=20mL+10mL =30mL .

Now, total volume of gas is 40 mL.
. volume percentage of H, in the mixture

=30 100 = 75%
40

and from Avogadro's law, mole percent of H, is also 75%.
6. A

[Hint : Wt of NO, = xg]

obs. mol. wt. (wt/mole) =
wming __ 100 =2x38.3
total moles  ( x 100 - xj
46 92
7. B
8. C

1
We know that, 1 amu = Il x weight of one 2C

atom

10.

4

B
Since the hydrogen atom has only one orbit con-
taining only one electron, the ionisation potential of
the ground state of the hydrogen atom is the energy
of the electron of the first orbit, i.e.,

E,==-217x10" erg.

E 2.17x10™"

Thus, En'—"“n? = "‘—2;— “n=2
~. energy of the radiation emitted,

AE =E,-E,

-1
S 2IDA0T 5 175107 1,627 x 10-" erg.

hc
We know AE = hv = N

c
Thus =1.627 x 10-"

a

_ 6.62x107% x3x10'°

1.627x10™"
=1220A (1A=10%cm)

=1.22x10"%cm

C
We have,

RTso, _ \/ 3RT02

’ 502 ,3R 300

Msoz
Tso, = 600K
C
Total pressure = 1.5 atm
2 _3
Moles of A= MA Moles of B =M,
2.3
Total moles = M, M,
Partial pressure of A = —lM—A——x 1.5
2/M, +3/M,
and partial pressure of B = ——%——— x1.5
2/M, +3/Mg

As given, partial pressure of A= 1 atm.
Partial pressure of B=1.5-1=0.5 atm
2/M, 1

Thus, — A =
2/M, +3/M; 05

=2

3IMs__ 2 My, M, 1
2/M, +3/M, <1500 3y T or yrTY
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12.

13.

14,
15.

16.

17.
20.

B
Mol. wt. of the mixture = density (g/L) x molar vol-
ume (L) =1.3x224=29.12
Now let the no. of moles of O, and N,be n, and n,
respectively.
' 32n, +28n,
. mol. wt. of the mixture = —n;‘r“];*‘
32n, +28n,
n,+n,
from which, we get mole fraction of O,
n,
n,+n,
AtNTP, p =1 atm

=29.16

n
- partial pressure of O, = 7 +1n XP =0.28x1
1 2

=0.28 atm.

A

Central carbon form n bond with adjacent carbons
by using its pure p - orbitals. Lets say using p, & p,
respectively, then two flourine of first carbon will be
in xz-plane while two flourines of 2nd carbon will be
in xy-plane, as it has to use s + p_+ p to make
three sp? hybridised orbitals.

B

C

If CO is added 2™ equilibrium will proceede in the
backward direction and concentration of Cl, will de-
crease.

This Cl, will be further formed by the decomposition
of PCL,.

C

2 KMnO, + 3H,S0, + 5H,0,

- K,SO,+2MnSO, +8H,0+50, 3

B 18. D 19. B
B

N,0, == 2NO,

Pressure at equilibrium 0.28 1.1

(Pyo, 42

Kp =——=—

Py,0, 2

Now if volume of container is doubled, i.e., pressure

decreases and will become half, the reaction will

proceed in the direction where the reaction shows

an increase in mole, i.e., decomposition of N,O, is
favoured.

=8atm

New pressure at equilibrium 24,
N,0, == 2NO, 25,

(1-p) (2+2p)
Where reactant N,O, equivalent to pressure P is used
up in doing so.

Again, 8= Eﬁjzg]lz- =>P=045

Now Py, =1-0.45=0.55atm

Pno, atneweq. =2+0.9=29

21.

=0.28 22.

- T48x15

B
Suppose each gas has a mass of X g.
Therefore, O,:H,:CH,
Weight - X X X
X X X
No. of mole - 2 2 16 (Rule 1)
X X X e
Volume ratlo-ﬁ : > : E(Avogadrosprlnmple)

Hence, O,:H,: CH,=1:16:2.

B
Suppose the tribasic acid is H,A

H,A > Ag,A Ag

acid salt

0.607gm 0.37¢g
Since Ag atoms are conserved, applying POAC for
Ag, atoms,
moles of Ag atoms in Ag.A = moles of Ag atoms in
the product
3 x moles of Ag,A = moles of Ag in the product

N 0.607 _037
mol. wt of Ag,A 108

mol. wt. of Ag,A =531
. mol. weight of tribasic acid (H,A)

= mol. wt of the salt (Ag,A) — 3 x at. wt of Ag + 3 x
atwtof H
= 531-324+3=210

B

AB—— A" +B”

Let compound be 100% ionic

u=qxd=48x%10"x15x 10®
=48x1.2

n
“. % lonic character = —==x100
ther

1.2
x100 =16.67 % = Covalentcharacter

=100 -16.67 =83.37%

A
B

10FeC,0, + 6KMnO, + 24 H,SO, — 5Fe,(SO,), +
20 CO, + 6 MnSO, + 3K,SO, + 24 H,0

<?c>

M OTi ON imsee

{Whera Faith Counts tha Succass)

394 - Rajeev Gandhi Nagar Kota, Ph, No. 93141-87482, 0744-2209671
www. motioniitjee.com , email-hr.motioniitjee@gmail.com




