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[PHYSICS]
2
F:L_qlgz; . unit of &, = (coulomb )2
4re, T (newton—m

2n ct
Here, T(CI—X) is dimensionless. Hence, o is also dimensionless and unit of ct is same as that of x.
Therefore, unit of A is same as that of x. Also unit of y is same as that of A, which is also the unit of x.

We know that the units of physical quantities which can be expressed in terms of fundamental units are
called derived units. Mass, length and time are fundamental units but volume is a derived unit (asV =L3)

CRZEX¥ZL

\% g/t -
[CR] =[T][MOLT]
[a] = [PV7]
_ {ﬂ} MU ey
A 7]
_[EMUTE e
E=hvor [N _[v} =Ty =[MLT™]

We know that dimension of velocity of light [c] = [M°LT-]; dimension of gravitational constant [G] = [M'L3T-
2 and dimension of Planck’s constant [h] = [M!L?T-2]. Solving the above three equations, we get; [M] = [cY
ZG—1/2h:IJ2]_

AV _ 3 AT g, 1 _ 3 3

\Y r 100 100

Given length (¢) = 3.124 m and breadth (b) =3.002 m. We know that area of the sheet (A) = ¢ x b =3.124x%
3.002 =9.378248 m?2. Since, both length and breadth have four significant figures, therefore area of the
sheet after rounding off to four significant is 9.378 m2.

[h] _ [EA] _ MLPT 2L
M [Cn [LTML]

= [TY] = [frequency].

Unit of energy = [F]* [A] [T]*

[MJ* [LJ? [T]% = [MLT-2 [M°LT -2 [MPLOT*}:
[M]l [L]z [T]—z = MY T -2-2y+2

For equality,

x=1,x+y=2o0ry=1
—2X—-2y+z=-20rz=2

Unit of energy = [F]* [A]* [T]?
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Jabc?

P:d3ell3

4P 100

[5)

= EXE+EXA_b+£+3XA_d+EXE x100
2 a 2 b c d 3 e

=[%x2%+%x3%+2%+3x%+%x6%}

= [1% + 1.5% + 2% + 3% + 2%]

The minimum amount of error is contributed by the measurement of a.

a‘b’
Taking log on both sides,

y

logy = 4loga + 2Iogb—%logc —%Iogd

Differentiating,

Ay _,b8a ,4b 1Ac _4Ad
y a b 3¢ 3d

Percentage erroriny,

ﬂ><100 = 4(§xloo +2(A—b><100j+i(£><1ooj+i
y a b 3L ¢ 3

:[4x2%+2x3%+%x4%+%x%]:22%

E =[ML?T?], G = [MIL3T?], | = [MLT-}] and M = [M]
2
Dimensions of =

_ MPLCT?IMLT ] [M?]
[ML*T ]
Letvoc g?pPA°
Equation dimensions on both sides,
[MOLAT2] oc [MT2]2 [MLS]P[L]°
OC[M]a +b [L]—3b + c[T]—Za
Equation the powers of M, L, T on the both sides, we get;
a+b=0
-3b+c=1
—2a=-1
Solving, we get;
a :lyb = _E,C = _i
2 2 2

V oC G]JZ p—1/2 }\/—]JZ

=[T]

v? oci
pA

[o]

0 =45°

36
1/8th of the circumference =

Change in velocity, \/y2 12 —2v2cos45° = 0.765v
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-2
- [Energy density] = [Work done} _[MLT?L]

Volume ]
¢

[Young's modulus] =[Y] = [Foﬁ} xu

Area | Al

CMUTE L g
L1 [

The dimensions of 1 and 4 are the same.

26. (@) Foxi+yj+zk .'.r:m
r=\m=10,/§m

27. (@) F=20i+10j . r=+202+10? =225m

28. (c) From figure, &:OE‘+30}, A_'B:ZO,HO;'

BC = —302 cos45°i — 302 sin45°j =-307i-30]
.. Net displacement, OC =0A+AB+BC =-10i+0 ;

|10C|=10m.

29. (a) An aeroplane flies 400 m north and 300 m south so the net displacement is 100 m towards north.
Then it flies 1200 m upward so r = M
=1204m=1200m
The option should be 1204 m, because this value mislead one into thinking that net displacement is
in upward direction only.
30. (b) Total time of motion is 2 min 20 sec = 140 sec.

As time period of circular motion is 40 sec so in 140 sec. athlete will complete 3.5 revolution i.e.,
He will be at diametrically opposite point i.e., Displacement = 2R.
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3L (c) Horizontal distance covered by the wheel in half revolution = zR.

A' Final
2R
fe———]
A P

Initial

So the displacement of the point which was initially in contact with ground = AA' = /(zR)? + (2R)?

=RVt +4 =% +4 (AsR=1m)

32. (d) As the total distance is divided into two equal parts therefore distance averaged speed = RLUS

Uy +Ug

(d) vy _tan6, _tan30° _ 1/\/52 1

33. v tanfp  tan60° B J3 3
34.
(b) Distance average speed = 20wy _ 2x20x30
vy +Uy 20+30
_120 _ of ke hr
5
35. (b) Distance average speed = 2y _2x2.5x4
Uy + Uy 25+4
200 40
AL T
5 13

20w,  2x30x50

36. (c) Distance average speed = =
v; + Uy 30+ 50

=E=3745 km/hr
2
37. (@) Average speed - Total disfance __x
Total time t +t,
X 1
Tx/3 2x/3 71 g = 36km/hr

o | vy, 3x20  3x60

38. (a) Time average speed = = 60km/ hr .

U1 +Uy _ 80+ 40
2 2

39. (b) Distance travelled by train in first 1 hour is 60 km and distance in next 1/2 hour is 20 km.
So Average speed = Total distance _ 60 + 20
Total time 3/2
=53.33 km/ hour
40. D
41.

(c) Total distance to be covered for crossing the bridge
= length of train + length of bridge
=150m + 850m = 1000m
_ Distance _ 1000

Velocity 45><3
18

Time =80 sec
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42. (c) Displacement of the particle will be zero because it comes back to its starting point
Total distance 30m
A d = = =3
verage spee Total time 10 sec m/s
43. (d) Velocity of particle = Total diplacement
Total time
Diameter of circle  2x 10
= = =4m/s
5
44. (d) A man walks from his home to market with a speed of 5 km/h Distance = 2.5 km and time
d 25 1
SS_Z0 oy,
v 5 2"
and he returmns back with speed of 7.5 km/h in rest of time of 10 minutes.
Distance =7.5x % =1.25km
So, Average speed = M
Total time
_ (2.5 +1.25)km :Ekm/hr _
(40/60)hr 8
45. | Average velocity | | displacement | <
| Average speed | | distance |
because displacement will either be equal or less than distance. It can never be greater than
distance.
[CHEMISTRY]
46.
47,
! =3 stands for f~subshell that can accomodate at the maximum 14 electrons.
48.
49,
50.
I =13 (f-subshell) = (2/ + 1), i.e., 7 orbitals.
51.
] 2 2
2 20,2
Lo 0sm 2n[ 0.529n }
z z
22
A {22), =16:1
4 1y
52.
53.
(ii) /=2 isnotallowed for n=2.
(iv) m = -1 is not allowed for / = 0.
(v) m=3isnot allowed for /=2.
54,
A subshell has (2/ + 1) orbitals and 2(2/ + 1), i.e., (4] + 2) electrons.
55.
For /= 2, m value ‘- 3’ is not possible.
56.
—19 ~19
KE per atom = {4410 );(4'0" 107) _50x10203
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2ptis with two unpaired electrons.

Co’*, Z=27 has V.S. electronic configuration 34 ©.

It is according to Aufbau principle. or 7s61 54 7p.

Orbital angular momentum

h

=JI(l+1) x—

Ji+1) o
=\/1(I+l)><i (Forp,I=1)

2

—Jfax L __h

n J2n

Valence electron is 5s!

= n=5‘l=(},m:0,5=+_;

n=4,1=3 = 4 fsubshell
Total electrons =2 (2/+ 1)
=2x(2x3+1)=14

The set of quantum number
n=3,1=1,m=-1
stands for a single p-orbital which will have at the most 2-electrons.

m = 0, represents only one orbital.

Cr(Z=24): 15" 2 2p%35°3p%3d° 4s'
Total electrons in / =1, i.e., p-subshell=6 + 6 = 12
Total electrons in / = 2, i.e., d-subshell = 5.

Cr2: 1572572 p%3%3 p©3d* : d-electrons = 4

Ne: Is 2532];6 cs-electrons =2+2=4

Fe: 15 2s22p6357' 3;)"3&"’4.92 : d-subshell has 4 unpaired clectrons.
0: 1522\32(;4 : p-electrons = 4

Fe': 157247 Eph 3s° 3;}6 3d" : d-electrons = 5

n -+ [" rule 1s not applicable to H-atom. Energy system is
Is<2s=2p<3s=3p=3d<...
So, energy in H-atom is related with n# value only.
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90.

F(Z=9) 152" 2p2p;2p2

9'h electron is 2]’{-- which has n = 2, /=1, m = £1(By convention, for p, and p ),

1

1
s=+—0r——.
2

Number of spherical or radial nodes is (n—=1-1).
Forls,n—=1-1=1-0-1=0 For2p,n—I{-1=2-1-1=0
For3d,n-1-1=3-2-1=0 Fordf,n—I1-1=4-3-1=0

Ti2* (Z=22), V3* (Z=23), Cr* (Z=24) and Mn>* (Z = 25) have same electronic
configuration [Ar] 3d~. They have the same number of 3d-electrons, i.e., 2.

(Ax-m-Av), h/dm _ I
(A.x~in-A\')p h/4n

m, - Av,

=1
n, - Avp

' m
A ™ 183601

Av, m,

Mn?* due to presence of five unpaired ele electrons has maximum magnetic moment.

A= L;m =1lg=10"kg,v =100ms*,h =6.626x10* Js
mv

N 6.626 x107** Js(kgm?s™)

- — =6.626x10 m
10~ kgx100 ms

n=3,1=0(3s); n=3,1=1(3p)

n=3,1=2(3d); n=4,1=4(4s)

3d has higher energy than 4s because it has higher (n +1) value. The increasing order of energies
is:

3s<3p<4s<3d

Number of orbitals in an energy level n?=42=16
Outermost electron of sodium s 3s™.

,CU= [18,§‘r]3d1°4s1 Cu® =[,Ar]3d%4s®
98. Species : K LCa%  ,Sc*
No.of es 19-1=18 20-2=18 21-3=18 17+1=18

55C€ : [, Xe]4f?5d%s?

Ce: [ Xe]4f!

RD: [Kr]5st

Valence electron in R, is 5s*and its quantum numbers are :

1
n=5,|=0,m=0,3=+5
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