Solution: MATH,

1. (@@
Ac X & Bc X suchthat 4 & B
Such 4 B then xe 4 butx € B

So xgB=xeB

Hence xe A& xe B¢
So A and complement of B (i.e. B) are always
non-disjoint

2. (@@
Students numbers 1 to 140
All even numbered are 70 opted mathematics
= nM)=70
Numbers divisible by 3 =46
Divisible by 5 = 28

= n(P)=46
= n(C) =28

Mathematics

Q Physics
(05
v Chemistry

Divisible by 2 = 70 = n(M)
Divisible by 3 =46 = n(P)
Divisible by 5 =28 =n(C)
Divisible by 6 = 23 = n(MnP)
Divisible by 10 = 14 = n(MNC)
Divisible by 30 = 4 = n(MnPNC)
Total students whose opted
37+19+10+4+18+5+9=102
Not opted = 140 — 102 = 38
3. (a)
Total no. of non empty subsets = 2'*—1
50 elements are odd so their product would not be
even. for remaining 50 students = 2%°—1
Hence if products of elements in A is even =
(2190 _1y— (250 _1y = 250 2% _yy
4. (¢)
A={xeZ| 2(x+2)(x2—5x+6) &
B={xez|-3<2x-1<9}
(P 5546) _ 90 _ 1 op (x4 2)(x? —5x+6) = 0

(x+2)(x—2)(x=3)=0
x=-2,2,3

CHEMISTRY, PHYSICS

-3<2x-1<9

~1<x<5=n(B)=10,1,2,3,4}

And n(4)={-2,2.3} o

Number of subset A x B=2"
5. (a)

3-2yi=9"-7i

= 9 =3 &2y=7

3 =3l &y=7/2=35

2x:13x:l:0.5
2

6. (d)

(1-i)" =2" we know (1-i)% = -2i
7. (a)

1+i% 42 =i +i®

we know iZ =—-1,i° =—i,i* =1

1-1—-i—(-1)+1
1-1—i4+1+1=2—i

we know i =i it =—1,i0 =—i,i* =1
"4+t +00)
"(A+i-1-i)=i"x0=0

9. (¢
A+ +1-0d
We know (1+i)* =2i 4 (1-i)* =2
(a+n? )4 +(a-iy? )4
Qi)+ (2t =16+16=32

10.  (d)
(a+ib) < (c+id)

Complex numbers are compared if imaginary part
of complex number must be zero

So b & d both must be zero hence 5% +d* =0
1. (d)
7P, =840
Permutation from set A to set B = ”(B)Pn( A)
12. (d)

Four speakers will address the meeting in 4!
ways = 24




13.

14.

15.

16.

17.

18.

19.

different ways in which half number of cases will
be such that P speaks before Q and half number
of case will be such that P speaks after Q
so number of ways = 24/2 =12

(c)

DDD@

6x5x4:, fix
ala|=ii
LI1C] E]
S5x5%x4x1=10

1L E]

5 x5 x X 10
(©
Greaton that 24000

2 @ O OO

I x 1x3x2x2=6

2 & O 0O

1x 1x3x2x1=6

ooonoan

3x4x3x2x1=72

total numbers = 84

=120

=]

D“D

N
S

Total = 420

(a)

1+0+x)+1+2)* +(1+x)° +.c+ 1+ )"
The coefficient of x* in each terms
ke, + Mo, + 2 +...+"C,
Coefficient of x* = "¢,

()

Last digit in 77 = 300

=75

,remainder is zero so
Unit place in 7740 = 7% = 7% = 2401
Last digit =1
(d)

Toal number of terms §+1 =51, where n= 100

Odd power terms will be delete only we get even
power terms

(b)

Total number of terms = 27’1—1 =n-1

Here even power terms deleted and we get odd
power terms
(b)
Determinants of its cofactor matrix is |C|,

But given | 4|3,3=3

|C| = |A]"" where n is order of matrix

20.

21.

22.

23.

24.

25.

26.

217.

28.

(d)
The determinant of the inverse of an invertible
matrix is the inverse of the determinant of the

P . . -1 — — 1
original matrix i.e Det (A" ) = —D ) (detA)~
| 4.47" = | 4|.| 47" |=Det(4). =
Det(A)
(d)
S=1+i +i* +i0 4.+
1 (1 n+l)
-1

It is dependent on n so cannot be determined
(c)
2i2+6i°+3i'° 6/ +4i® =x+iy
2+ 6(=i) +3(1) = 6(=i) + 4 (i)
=-2-06i+3+6i+4i=1+4i=x+iy

Sox=1,y=4
(a)
57, 1 4x14+1 1
oty =l s -
! ! since 1" =1
1
= i+-=i-i=0
1
(b)

IS
—_

it =
i4><148+l-4><l47+2+l-4><147 +l-4><146+2+l-4><146

[AXIASTY | A5 | AxI4AeD | A4 Ax14g+2

-1

B 1+i% +1+i% +1 |
TR F L RS

(©)

A+ +1-i)*
(2i)* +(=2i)?
—4-4=-38
(d)

(A+B)* =(A+B)(A+B)=A>+ AB+BA+ B>

(a)

1-2 ;o [1=27 1 5] [23
A= so A+A4" = + =
5 3 5 3 -2 3 3 6

We know (1+i)% =2i




29.

30.

31.

32.

33.

x=-2=1=>x=3
=
y+4=2=y=-2

(a)

o ol e
w0 TS T
e’ oL THS S

(A+B)(A+B)=A> + AB—BA- B>
= 4% - B? since AB=BA
(b)
(AB)' =B'A"
(c)
We know NV, = N,V,(H;PO; is dibasic
n factor = 2
n factor of KOH = 1
So
M i,p0, % " fisp0y Viypoy =Mon * 1y *Vion

20%2x0.1=0.1%1xVkon

Veon = 20x2x0.1 — 40 ml
(a)
No. of moles of oxalic acid dihydrate
_63 0.05 mol
126

MolarlityZ22x100=0.2M
Normality = Molarity Xngq,
Normality =0.2 x 2=04 N
Because NV = N,V,
0.4Nx10mlI=0.1NxV,

_ 04N x10ml!

b= =4oml
0.1N
(©)
-+ 100ml 1.5 mol
Iml i
1000
430 ml 1'50 %480 = 0.72 mol in 480 ml
Similarly
1000 ml 1.2 mol
1 ml 12
1000
520 ml L2520 624mol in 520 ml
———— 1000
So,

0.72 +0.624 = 1.344 mol

34.

35.

36.

37.

38.

39.

()

On increasing temperature volume of the solution
will change So, molarity which depends on
volume of solution will be changed

(c)
88

Co, = i 2mole of CO, =2 mole of C
36

H,0= T 2mole of H,O = 4mole of H

Mass of C + Mass of H + Mass of O =44

24+4+x=44

x=44-28=16

mole of 0 = 1 and molecular formula is C,;H,O
(b)

P+n=45

n=P x1.14

P+ (P x1.14)=45
P(1+1.14)=45

45

= =21, so it is Sc whose electronic
2.14

configuration is —1s%,2s%,2p%,3s%,3p%, 4s%,3d"
and Sc® has

1s2,2s2,2p6,3sz,3p6

electronic configuration =

Because all electrons are paired so it wll show
diamagnetic nature

(b)
1g=337
100g = 3300 J

E=hv=6.626 x10°* x4.98 x10"
E =32.97x10 = Total quanta

100 gice :ﬂzo ~10%
32.97x10"
(c)
he
leV=—-hv, ... 1
e k Yo (1
dev =€ 2)
A
On multiplying eq (1) by -3 we get
e == 3y 3)
A
ey =30 p @)
A
leV = 2hv,

So the work function will be ¢ = hvy = 0.50eV
(d)
2

2
E:13.6><Z—2:13.6><%: 13.6x4 =54.4eV
n M




40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Energy required to remove both electrons is 24.6
eV+544eV=79¢eV

(c)

Generally all transition elements are metals

(d)

s-block and p-block elements are known as
representative elements. Because Aluminimum
belongs to p-block of periodic table. So it is a
representative element.

(b)

Atomic no. 3 and 11 have Lithium and Sodium
respectively. Both belongs to 1Ist group of
periodic table and have same valency 1

(b)

In the long form of periodic table p-block
contains metals, non-metals and metalloids

(c)

In second period the valency of an element with
respect to hydrogen increases in succession from
group 1 to 14 and then decreases in succession
from group 15 to 17

(c)

Because last electron enters into s-orbital in both
electronic configuration 3d10, 4s' and 44", 5s'.
So both elements are s-block elements

(b)

NaCl crystal has 6 : 6 co-ordination number.
When pressure is applied ions come closer to
each other. This gives close packed (more
compact) structure. The co-ordination number
increases to 8 : 8 and the structure changes to
CsCl type

(a)

The co-ordination no. of a metal crystallizing in a
hcp structure is —12

(a)

Number of Fe* ion replacing x Fe'? = 23—x
Vacancies of cation = x—2?x :g

But § =1-0.94=0.06 or x=0.06x3=0.18=18%

(c)

Let no. of Fe™* and O be 100 each

If 12% Fe are replaced, 12 Fe™ out of 100 will
be replaced 3Fe™ are replaced by Fe™=2 are

replaced by Fe™ = Zx12=8

W o

So, total Fe will be

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Fe” =88

Fe” =8
FeggO1g O Fepos0; oo
(@)

Normality of H,SO, = Molarity X n-factor
=5x2=10N

N =NV

10x1= N, x10

N, =IN

(d)

Sterelity is caused by manganese pollutant in
water

(©

The pH of acid rain water is near about 5

(c)

By byssinosis is a lungs disea mainly caused by
cotton fibres

(©

Major source of methane in india is rice Fields
(b)

Lead element is believed to be responsible for the
fallex the Roman Empire

(d)

The statement Halogens only show covalency is
incorrect about halogens

(©

Number of half filled orbitals in the valence shell
of the elements of group 17 is 1not 3

(@)

Due to hydrogen bonding HF shows less
volatility

(b)

Among given ions CNO, OCN andNj; are
pseudohalides but RCOO™ is not pseudohalide

(@)

HF gives no precipitate because AgF is formed.
Which is soluble in water

(b)

Time perlodof pendulum?7 = 30sec 1.5sec
And AT = € second
20
L=55cm AL =1mm = 0.1 cm
WeknowthatT=2r:\/Z (1)
g

From equation (1) we get

_4n’L

g
T2




62.

63.

64.

Therefore percentage error in g is

A—gXIOOE%xlOOJ+2(A—TT><IOO]

g
o)
0.1 20
=3 + 30 100
20

A2 100 = 6.8%

g
(c)
In a cylinder diameter + D=3 significant figure
126 +0.1 cm
Height=34.2 £ 0.1 cm

Volume =wh

{2

nng
4
Further
AV 20D M
V D h
3.14x(12.6)> x34.2
- 4
=426.2 cm’
= 4260 cm’ (Rounding to 3 figure)
AV 20D M
V D h
2x0.1 0.1
12.6 *m)

V=

V

AV = 4262.2(

=4262.2 (0.016 + 0.003) =80
Ans =V + AV = (4260 + 80)cm’>
(c)
To find the maximum error in determining the
density
J.: ﬁ(m=mass, v=volume)
v

The mass error in density formula is

A _Am A s 3
f m /
A _ys
P
(a)

To find the mean value of time

65.

66.

67.

68.

Measured time period of 100 oscillation by the
students are

90, 91, 95, 92 sec
90+91+95+92

Mean value = =92 second
| Afy |= 8,4 [= 25

| Aty |=35

At _2+1+3+0 =1.5 second

mean —

But least count of measuring clock is 1s to we
have to round off the mean error with be 2s
Hence mean time = (92 + 20) sec

(b)

From momentum conservation

v, - (120+6OJVT _ 180x%x2
60 60

Viman = 6m/s

(@)

At maximum height velocity is zero therefore

momentum is also zero
(a)
According to the laws of motion conditions for
upward and donwared motions are same, only the
direction is changed, therefore time remains same
(b)
In case first
g =287 M8

ml + m2

But (m, =2m,;) given

. . 2 _
Substituting a, = “mg—mg
3my
m, m,
aq = £ /s’
8
Case-2
my =3m,
3 _
Therefore a _>mg—mg
4my

g
a2=z




69.

70.

71.

ﬂ_g”_[Ej
a g/2 \3
(©)

According to question

Case-II
=L gsin45°(1)?
2
Eq (1) = (i) length is same
| R N 2
— 3027) =— 45¢
2gsm (27) 2gsm

1 1
—x4=—rp?

2 2

£ =242 =1.688
(©)
For equilibrium
Force acting on the body most be zero
dv
=
-10 5

= ——A+—B=0
1 40

0

(©)

Let initial mass of block be 3m — Break into
(m;, 2m) Given that initial mass of 3m is 4 m/s
mass of m after explosion is 4 m/s From
momentum conserve.

3m (40) = m(60) + 2m(v)

120 m — 60 m = 2mv

60=2x = x=30m/s

Initial kinetic energy

1
K = Em(40)2

72.

73.

74.

1 2, 1 2
K, =—m(60)" +—m(30
=3 (60) 3 (30)

K;—K;  60%+21(30)* —3(40)°

K; 3(40)*
_ 3600+1000-4800 _ 600 (1
B 4800 4000 (8
(b)

)

Let F be the force applied by porter to lower

The surface

TF Direction of F

80 kg n radian
80g Direc. of Displ.
Work done by the proper

F.i=F4cos 180

As the object is moving with
Cons..velocity, F = 80g

W.D, = 80g x0.8 x cos 180°
=80 x9.8U0.8x(~1)=—627.2]
(@)

Kinetic energy

2
kzp—:>poc\/z
m

2
B _ /ﬁ_ﬁ_z
R k 11

P, = Initial momentum
P, = final momentum
Percent. Change in momentum

B-8 0% = &_1 %100
R R

—(2-1) % 100 = 100%
()
=1

K :% (for monoatomic g)
Hy =2

7 . .
Yy = 3 (for diatomic gas)

oo oYy
mix
Y1-1 yp-1

)

—_

5
x>
3




75.

76.

77.

78.

(©)

For air inside the tube
Fyx Ax40 = P'x Ax(60)
25,

3

Again

Pt f ., gx20=F,

p'= (1)

2R
To+fug.g><20=f6

PI0=3f,,8%20=60p,,.g

Atomic mass pressure = 60 cm Hg

(d)
H, ->2H

Dissociation

n
no of moles
0|2n

nx5R
= X
2

T

U
U, = (2n)><(37R).T =3nRT

AU =3nRT —%nRT

nRT
== -
(©)
Total moles = 10
T=300K
Numbers of moles dissolved = 5

0

Formula= Cv= %R (Diatomic)
3
Cv= ER (Mono A)
5
U; =10x=Rx300
2
5
=10><5><300><R=62325J

U :5><§R><300+10V§VR><300

=68557.5J
(AU)=6232.5] =750 R
(©

_mCpy +nyCpy

¥ mix

mCpy +nyCpy
n(ERJ+E(zRJ
2 2 282
1+ =
fmix n 37Rj+ﬁ[$
2 2\ 2

79.

80.

81.

82.

3.

84.
85.

86.

&7.

5.7
2 317

fmix é_{_g 11
2 4

1+

11
fmix:?

(b)
W __PAV _Q/3 1

O nCpAT Q 3

Cp=3R =[%+1)R

F=4
(d)
Rms velocity is function of temperature
pv=""RT
M
p=Prr-1L_RT

3p 3RT
Vims = 7 = 7
P .
But — remains constant

Hence v, remains same

©

nuclear force

(¢

Nuclear

(b)

(d)
(a)
Change in K.E>

(a)
Applying W.E theorem
Wy +W,. = AKE

For upward motion
—mgh—(w,;,)= 0—%m(16)2 (D)
For downward motion

(mgh) =) =3 m (B .. (i)
(ii) and (i) we get

2mgh = %m(s2 +16%)

e 64+256

©

Work done is calculated as

4g =8m

W= lmsz
2




88.

89.

90.

Case-I VtoV m/s

1 2
w = 5 m(v—0)
w = lmv2

2
Case-I1

%m(Zv)z —(v)?

:lm(4v2 —vz) :imv2
2 2

m_1
W 3
(c)
Resultant velocity of boat
v, ! km =4km/ h
15min

Velocity of river

vg =vj v} =5? -4 =3 kmvh
(d)

Vinan 1n still water = 1 m/s

Shortest possible time to cross the river

30336
1

Since time is not affected by the velocity of river
(d)

Distance travelled = D

Speed of Escalator

D .
=— units
60

Speed of person = 9% units

Total speed = D + D_D units
60 90 36

Time if walks on moving

Escalator = D = 36D =36 sec
D D

36







