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[PHYSICS]
2
F:L_qlgz; . unit of &, = (coulomb )2
4ne, 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¥_L

\% g/t -
[CR] = [T] [M°LT]
[a] = [PV7]
_ {ﬂ} MU ey
A 7]
_[EMUTE e
E=hvor [N _[v}_ = =[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 = [FJ* [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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=1+t
X = (1 + &)1
dx _ a L) V2 2t = (14 2) 2
dt
d2 _ -3/2 -1/2
=t| —= (1+t )2 .2t(1+ t%)
dat?
t2
X X
k _
—b—z(l—e ")
% — Ee—bt, ii( — _ke—bl
d b dt
a a
s, =—(2n-1 and s(n) =—n’
. 2( ) (n) 5
a
S_n_ﬂ_[z_i}
Hence, s(n) a . n n

2

Forno collision, the speed of car Amay be reduced to v, before the cars meet, i.e., final relative velocity of

car A with respect to car B is zero, i.e., V. =0
Henc, u_= initial relatie velocity =V, -V,
Relative acceleration = a = u? + 2as

Then using the equation, v? = u? + 2as

: _(Va -V
0=(V,-V,)’-2as' ors'= A2a

.. ' : (VA _VB)2
For no collision, S <5, lLe., T oa <s

In the portion OA, slope (= velocity) of the curve is +ve; at the point A, slope of the curve is zero; while in the

portion AB, slope of the curve is — ve. Hence (v —t) curve will be as shown in option (b)
The velocity-time graph can be drawn as shown in following figure.

f
Magnitude of slope of OA = f and slope of BC = P

v=ft, =—

t=2t
In the graph area of AOAD gives distances,

1
SR 1 T — (i)

ARea of rectangle ABED gives distance travelled in time t
S,(ft)t
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1
Distance travelled intime t, =S, :Efz(Ztl)2

Thus, S, +S,+S,=15S
S+(ft)t+ft>=158S
S+(f)t+25=15S

(ft)t=125S
From eqgns. (i) and (i), we have

128 (ft)t
s 1
E(ﬁ:l)tl

or tl ==

From eqn. (i), we get;

1
S=Eﬂm2

1.(tY 1
S=2f[ =] ==
o 2 (6} 72

23. Initial velocity of parachutist after bailing out, u?=2ah =2 x 9.8 x 50 = 980

When itreaches the ground,
F=u*-2x2xh;

or h =24275m

. Total height=242.75+50 =293 m

24, Equation of given curve is
i + i =1
VO XO

or a=--9x--2

Which is straight line with positive slope and negative intercept.

25. X =ae™ + beft
X
ax _ —ace ™ +bpe'
dt
v=—aae™+ bpeft
For certain value of t velocity will increase.
26. Here,
X =t
at’
and X, = —
o2

at®
X, =X, =— vt—7

So, the graph would be like that shown in figure.
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28.
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43.
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45,

46.

(x1=x2)

t
(o]
Velocity at 3s = total algebraic sum of area under the curve

or v=4x2-4x1

=8-4=4ms™

Taking the motion from Oto 2is:
u=0,a=3ms?3t=2sv="?
v=u+at=0+3x2=6ms*
Taking the motion from 2s to 4s:
v=6+(-3)(2) =0ms*

-31

Hence, graph (a) represents the correct option.

ds
Because the slope is the highest at C, V =—— is maximum.

dt

[CHEMISTRY]

Na(g) +3Hy(y) ==2NH;

1L of N; reacts with 3L of H; to form 2L of NH3.

10 L of N, will react with 30 L H, to form 20 L NHj.

Since actual yield is 50% of the expected yield,
therefore, NH; formed = 10 L

N, reacted = 5L and H, reacted = 15 L.

.. Mixture will contain 10 L NH3,25 L N, and 15 L H,.

Mg,(PO,), = 80
8 mol

1 mol

1
. 0.25 mole of ) atoms = g X 0.25 mol of Mg3 (POy)»
=3.125 x 102 mol

Number of electrons involved in the redox reaction is five.
Therefore, equivalent weight is M/S.

253 -
Concentration of Na,CO5 = 250 X 1000 =101.2g L™

_ 1012

106
- Conc. ofl\ia‘f ion=2x0.9547=191M
Conc. of CO3 ion=0.955M

mol L™'=0.9547 mol L'
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47.

48.

49.

50.

51.

53.
54.

44 g CO, =1 mol =6.02 x 102 molecules
48
48g0y=—>=15mol =15x6.02x 10> molecules

8
8gH,= 5 =4 mol =4 X 6.02 X 10%* molecules

64
64550, =5 = 2 mol =2 X 6.02 x 10 molecules

.. 8 g H> has maximum number of molecules.

-3
=1x 107" moles

Number of moles in 0.018 g water =

.. Number of molecules in 10-3 moles =N, x 10-3.
=6.022 x 103 x 1073 =6.022 x 102

CaCO; + 2HCl — CaCl; + H, 0+ CO,4
1 mol I mol
100 g 6023 x 102
molecules
Thus, 100 g of pure CaCOj gives 1 mol or 6.023 x 1023
molecules

1 mg or 1073 g of pure CaCOs gives

M]V] - M3V2
(Original) (Diluted)
51 = Max10
M, = _156 =05M =1IN [.- H,S0, is a dibasic acid]
N]V| =N1V2
0.5% 100=0.1 X V>
v, = 03X 100 _ 500 mL
- 0.1

Water to be added = 500 — 100 =400 mL

CH, + 20, — CO, +2H,0
I vol. 2 vol. 1 vol.
20mL  40mL 20 mL

Volume of oxygen leftunused =50 —40=10mL

On cooling, water vapours change to liquid

volume of gases after cooling = 10 mL O, + 20 mL CO,
. =30mL
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55.

56.

57.

88.

59.
60.

MCO, —2>MO + CO,

I mol 1 mol
or 22400 mL of CO5 at STP

448 cc of CO, is given by metal carbonate =2 g
22400 cc of CO; is given by metal carbonate

2
=—X 22400 g=
443 §=100g

.. Mol mass of MCO3 =100
or M + 60 = 100 or atomic mass of metal = 100 - 60 =40

40
Eq. mass of metal = > =20

Mpix Vinix =MV +M,V;

MV, +M,V,
Mmix = —\'/_“_':_
mix
5 2 3
:0- X750 +2 X 50= %75+500=0’875M
(750 + 250) 1000

Let the formula of the hydrocarbon be C,H. its combustion
can be represented as :

C.H,+ [x +=‘—']02 — xCO, + < H,0
' 4 x mol

1 mol ‘ ,
X+ —l—] mol 5 mol

0.72
Moles of H,O produced = —— = 0.04

8
Moles of CO, produced = % = 0.07
L x=007; % =0.04 or  y=008
x_007 7
v 008 8

. Empirical formula of the hydrocarbon is C;Hg

' +3
5:;0%“ + 14H* + 6e- — 2Cr™ + 7TH,0
Reduction of Cr,02- in acidic medium to Cri*, requires six
electrons.
Mol. wt.
6

. Eq. wt. of K2Cr07 in acidic medium =

In exponential notation, only the numerical portion gives the
number of significant figures. Hence, 6.023 X 1023 has four
significant figures.
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