AIEEE Part Test 1

B’AITS(Brilliant’s All India Test Series)

TEST ID 00038772

AIEEE PART TEST -1

Hint & Solution

PHYSICS

1. (©)
Here, X =9. But vV =V—V
B Q
2
X=Q—. Now,Z:B:E
W IL
_ X _1Q° 1I°”
322 3W F?
— AZTZAZ L2 — [M f3L72T8A4]
[M LZT*Z][MZLZV‘]
2. (©

5.69 x 10" kg has 3 significant figures as the power
of 10 are not considered for significant figures.

3. (b

V= E _ 4MgL 1)
Al md |
where

M = 1.0 kg (exact), g = 9.8 ms™ (exact)
L =2 m (exact), | = 0.8 mm = 0.8x10°m
Al =+0.05 mm, d = 0.4 mm = 0.4x10°m
Ad =£0.01 mm
Substituting the values of M, g, L, d and | in Eq.
1)
we get, Y =2.0x10"Nm?
From Eq. (1) the proportionate uncertainty in Y is
given by
AY AM Ag AL 2Ad Al
— =t —t—+—+—
Y M g L d I
Since the values of M, g and L are exact,
AM =0, Ag =0 and AL = 0 Hence
AY 2Ad Al 2x0.01mm  0.05mm

+—= +
Y d | 0.4 mm 0.8 mm
=0.05+0.0625 =0.1125

AY =0.1125xY =0.1125x 2.0x10"
=0.225x10" ' Nm™

Since the value of Y is correct only up to the first
decimal place, the value of AY must be rounded
off to the first decimal place. Thus

AY =0.2x10" Nm=. Therefore, the result of
the experiment is

Y +AY =(2.0+£0.2)x10" Nm™
@

The maximum permissible error in n is given by
the relation

ﬂ:4A_R+£I+A_P+£
n R I P Q

It is clear that the error in the measurement of R
is magnified four times on account of the
occurrence of R* in the formula. Hence the radius
(R) of the capillary tube must be measured most
accurately. Thus the quantity which is raised to
the highest power needs the most accurate
measurement.

(b)
The dimension of the two sides of
proportionality are

13— LZa(LT —l)BTv — ot y-B

Equating the powers of dimensions on both
sides, we have

200+B=3

yY—PB=0 which give g = yand az%(B—B),
ie, az=P=y.

(@)

Let nocl?pPY®

Putting dimensions of all the quantities, we have
(T7) o LA (ML) (MLT )"

Equating powers of M, L and T on both sides, we
getb+c=0,a—3b—-c=0and -2c=-1
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10.

11.

12.

which give az—l,b:—l and c=l.
2 2

noc I—l pl/2 Y1/2 '

(a)

(d)

Energy density = energy _ [ML’lT’Z]

volume

Force/area = ML T 2

[charge/volume] x [voltage] = i V_V
vol. Q

_ work _ ML IT- 2

volume
The dimensions of (4) are different,
MLPT* _

ie., = MLT !
M

Hence, correct choice is (d)

(d)

[K]= {Volume (Y, — yl)}

Time (x, —x,)*

3
T-L
(d)
-3
poDe=m) e ()
Xy — X L
-1y -2
- b=t XL pomorr
=
(©
i j k
Used T=FxF =2 1 3|=-4i+8]
2 1 -1
@

The position vector is given by
I =Vt +asin ot)
Here F, =0

and, T =V,ti +asinot |

w

Thus

2 3 )~ . 3t ).
Satt=——,F=Vv,| — |i +asine| — |]
20 2 20

=y 3 I—aj
o 20

Distance from origin is | F |=,[a® +
20

3V,

i

13.

14.

15.

16.

17.

18.

(@)

The resultant R of vectors (A + B) and
(A-B)is

R=(A+B)+(A-B)=2A

.. The magnitude of the resultant = 2A

(b)

The angle between two vectors of equal
magnitude is 120°. So, resultant has the same
magnitude as either of the given vectors.
Moreover, it is mid-way between the two
vectors, i.e., it is along x-axis.

(d)

F=xi+y]
I = (4cosl0t)i + (3sin10t) |

T A
t=2 =3
( zoj ’

also V = (—40sin10t)I + (30cos10t) |

=l

\7( =ﬂ]=4of
20
2 2
V-r=0,also —+y—:1
9
Acceleration ézd—vz—IOOF
dt
(©
Time of flight
S CLLRNNE SO/ vy
g
(b)

Given 7x=%(2n—1) and x=%g(1)2

Solving equation we get n = 4s.

(d)
v=(\/4+4s)m/s
% =\4+4s
ds

(4+ 45)%
[((a+49)"2ds = "t

0 0
Integrating both side-

S

=dt

e
(4 +14s) _[tR
—4
2 0

(4+4s)"? -
2

1=2
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19.

20.

21.

22.

(4+ 4s)"?
2

(4+4s)'* =6
Squaring both side
4+4s=36
4s =32

s=8m

(@)

h= %gTz o

=3

Let x be the position of the ball from the ground

T
att= —

=h- 1 g 2_h — § h
2799 9

(b)

As x-t graph is a parabola, 1% velocity will

decrease becomes zero and increases in opposite

direction.

(©
Vzﬂnl’3
3

Differentiate with respect to t,
dv._4 _,dr __dr 1 dv

—n3r-.—=—= —
dt 3 dt =~ dt  4qr? dt
dr 1 < 900=> dr 1:1
dt 4xtx15%x15 dt T 22
(@

Time taken by the body to strike the inclined
plane

2(H-h)
g

t1:

Now as after impact the velocity of the body is

horizontal, so time taken to reach the ground
2h
tz = e

g

So total time of motion -

t=ti+t, = \/g[\/ﬁ+\/H—hj|

23.

24,

25.

26.

27.

@

r=1km=1000 m,

v =900 km/h = 9000 x 5/18 = 250 m/s
v (250)

== =62.5m/ s>
% r 1000
(c)

Let the vectors be

A&B

A|=|B| (given)
Ry — 5 (given)
Rl

Ry
Rl

U

_ JA? + B? ~2 AB cosf A
JA? 4 B? 1+ 2 AB cosO

Putting A = B we obtain 6 = 120°.
(d)

‘* *‘ _\/ 2 2 2

V; —V;| =4V + Vg —2V; cosO
= V§ /21— cos0)

=Vj4[2x2sin(0/2) =2v,sin(0/2)

(a)
4gH

t=t-t,

\ﬁ _ /izt L LH_,
g 49 2\g

H =4t’g

V,-V,=V=> v:2~/4gH —~/4gH

v=2,/gH — 2\/4t*g*

v =A4gt
(b)

h = (usin O)t — %gt2

JngH

d=(ucosO)t ort=

ucoso
1 2
h=usin@ x - — de—z
ucoso 2 u°cos 0

d f g
u=
cosO\/2(dtan®—h)
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28.

29.

31.

32.

33.

(©)

AB=u |20
g

q u

h
A B
=600 x = [2X2000 _ 23051 =333 km

18\ 10

(c)
Let y=+/x? +16 and z=——

x—1

dy 1 , “1/2
—=—(x"+16 2X
= i 2( ) (2%)

30.

g_xflfx_ -1
dx  (x—-1* (x-1)?
Sdy 1

Tz 16l (x -1

[d_Yj _3_-12
x=3

dz 5 5

@

I(sin*1 X +c0s ' x)dx =I[g)dx =—+c

cegin! Ay T
<IN X +€0S™ X —

MATHEMATICS

(b)
A=[x:xeR,-1<x<1]

B=[x:xeR:x—1<-lorx-1>1]
=[x:xeR:x<00rx>2]
AuB=R-D
where D=[x:xeR,1<x<2]
(d)
c0os2x =1—2sin? x and put 291X —¢
— POOS2X _ 21—25in2x y 2(2—sin2><)2 _of2
= 2t*-3t+1=0
=t=11/2
= 25 145
= sin?x=00r x=nm, neZ

2, 1

from 275X == =1
2

. T
=sinx=1 or x=nni5, neZ

(c)
/BDC = 90°, /DAC = 180° — (130° + 25°) = 25°
AD = DC = BD cot25°

\J1-sin? 25°
sin 25°
) «fl— (0.423)2
0.423
=4.28 km

34.

35.

36.

37.

R={(x,y):4x+3y =20}

[ 2,4 e Nand 4(2) +3(4) =8 + 12 = 20]
(@)

f(x) is defined if logx=0 and
Xx>0=x=1land x>0

.. domain of

f =(O,1)u(l,oo):(0,oo)—{1}.

(@)
B3

sinez1 and cos6=——
2 2

= 0 lies in the second quadrant.

= sinO:sinS—g;cosezcos%n

s g=2nme >
6
(©
_r

A-B===tan(A-B) —tan”
4 4

tan A—tanB

1+tan AtanB
= tanA-tanB-tan AtanB=1

= tanA-tanB-tan AtanB+1=2
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38.

39.

40.

41.

= (l+tanA)(1-tanB) =2

= y=2

Hence, (y+1)'" =(2+1)** =(3)* =27
(b)

A <B<C<Disinan ascending order

(D)
SinA = sinB = sinC = sinD = k(+ ve)....(2)
We have chosen the values to satisfy the
condition of equations (1) and (2)

n—A

E=4sin§+3sin +

2n+A . 3n—-A
Sin

2sin

= 4siné +3cosé - Zsiné - cosé
2 2 2 2

(. A Aj
=2| sin—+Ccos—
2 2

= 2\/sin2 A +cos? A +2sin écosé
2 2 2 2

=2J1+sinA=21+k

Hence, (b) is the correct answer.

()
(AxB)n(BxA)=(ANB)x(BNA)

=(2,3)x(2,3)

~{(22).(29).(32).(39)}

.. number of elements = 4
(b)
A={XZ|X|<3,X€Z}

={x:-8<x<3xezZ}={-2-1012}
R {(x,y): y =|x,x=-1}

={(-22),(0.0)(11),(2.2)}

Since R has 4 elements

. Number of elements in the power ser of
R=2%=16.

(b)

= 20056(—%+2cosze—1j=1

= 4c0s°0—-3cos0=1
= €0s30=1=cos0

42.

43.

= 30=2nwor Gzzlgn, neZ

Given the values so the 2n does not exceed 18.

Hence the sum

21 2 9(9+1)
= — nN=—x

39 3
(b)
Given,sina. +sinf =a
Andcosa+cos B=b
Now
(cos a + cos B)° + (sin o + sin B)? = b + a2
= c0s? o + COS’B + 2 cos o, CoSP + sino. + sin?
B +2sinasinp=b’+a’
= (cos?a + sin? &) + (Cos?p + sin? B) + 2 (cos a
cos B + sin a sin p) = a + b?
= 2+2cos(a—p)=a’+b?
a?+b%?-2

2

Now, tan 0L_B:+ —1_COS(Q_B)
’ 2 \1l+cos(a—B)

=301

or, cos (a—B) =

n(M)=23n(P)=24,n(C)=19

n(M AP)=12,n(M nC)=9,

n(PAC)=7

m(MNPNC)=4.

We have to find

n(MAP' AC'),n(PAM'NC’),

n(CAM'NP’)

Now

n(M mP’mC’)zn[M m(PmC)'}

=n(M)-n(M n(PNC))

=n(M)-n[(MAP)u(MNC)]
(MAP)U(MNC)+

:n(M)—n{ n(M umC)}

=23-12-9+4=27-21=6
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44,

45,

n(PmM’mC'):n[Pm(M uC)'

I

=n(P)-n[Pn(MuUC)]
=n(P)-n[(PAM)uU(PNC)]
=n(P)-n(PAM)-n(PNC)+
n(PAMNC)

=24-12-7+4=9
n(CAM'NnP")=n(C)-n(CNP)
-n(CAM)+n(CNPNM)
=19-7-9+4=23-16=7

(b)

n((AxB)n(BxA))
=n((AnB)x(BNA))
n(ANB)n(BNA)
n(AnB).n(AnB)
(99)(99) =99
(@)

Let, y= ax? +6x—223

o+ 6x—8x
:>(oc+6x—8x2)y=ocx2 +6x-8
= (a+8y)x*+6(1-y)x—(8+ay)=0
Since x is real.
~.36(1-y)* +4(a+8y)(8+2y)=0

:>9(1—2y+y2)+(8a+a2y+64y+8ay2)20

= y*(9+80t)+ y(o® +46)+(9+8a)=0 ....(1)

(1) will hold for each y e R if 9+80.>0

and (46 +02)" ~4(9+8a)’ <O (Disc. <0)
:>oc>—§ and [ 46+a” —(9+80) |
[46+0”+2(9+8a) |<0
:>oc>—§ and [ o® ~160. + 28]
[a® ~160.+64) | <0

Sa >—§ and (a.—2)(a—14)(a+8)* <0

46.

47.

:>oc>—§ and (a—2)(a—14)<0
(- (0.+8)*>0)

:>oc>—§ and 2<o <14 sn2<a<14

Hence f(x) will be onto if 2< <14

.. reqd. interval is [2, 14]
(©)
Let AP be the lamp post of height h at a point A
on a circular path of radius r and centre C. Let B
be the point on the path such that Z/PBA = a.
= AB =hcot o.
Since AB subtends an angle 45° at another point
of the path, it subtends an angle of 90° at the
centre C so that ZBCA =90°

P

h
A

B
Also CA=CB =r= AB = +/2 rand then
h cot oc=\/§r
=h= \/Ertanoc.
(d)
1
tan (o + 28) = tano+tan2p 7+tan2[3

l-tanatan2f , 1. 2
=

2%

Wl

2tanf

Now, tan 23 = =
1-tan®p 4

H
Nlw

©

[tanB>0asO0<B<mn/2]

Substituting the value of tan 23 in (i), we get, tan
1,3
7 4 _25
(a+2B)=—"——"=-=—=1
1—1><§ 25
7 4

Now, O<a<ZX and0<p< il
2 2

S0<2B<m, buttan 2p = %>O

m BRILLIANT SCIENCE COACHING, Boring Road @Patliputra ®Bazar Samiti Helpline No. : 9386806850 / 51 /52



AIEEE Part Test 1

B’AITS(Brilliant’s All India Test Series)

48.

49,

50.

51.

52.

7T
=0<2B<—
B 2

Hence,0<a+2B<m
In the interval (0, =), tan O takes value 1 at

EonIy
4

co+2P="

4
(b)
Let f(T+x)=f(x)
=T +x—[T+x]=x-[X]
=T =[T +x]—[x]= An integer.
Clearly the least positive value of T independent
of x=1
Hence f(x) is a periodic function of period 1.
()
Clearly A={2,3},

B {4,5)
BNC={4} . Ax(BNC)={(2,4).(3.4)}
(b)

-~

h

A d g

LetBD=H
AB =d
AABD

H
tano=—
d

h
tanp =—
g d

H = h tana.cotp

(d)
n(AuB)=n(A)+n(B)-n(ANB)
=12+9-4=17

Now n((AuB)”)=n(U)-n(AUB)

=20-17=3

(©)

AC=BC=x

then AQ=x—-handBQ=x+h

53.

54.

55.

Now, PQ = (x—h) cot 6 = (x + h) cot ¢
_hcot6+cot¢ B hsin(6+<1>)
~ cotB—cotyp  sin(0—¢)

(d)

For D, x—1>0ie. x>1ie. xe(L) and

2x—3>0i.e. x>E i.e. Xe(ﬁ,oo]
2 2

)

Also 5—2x20:>522x:>x§g

5 . (35
=>Xe|—o,—[..Dfis|=,—
2 2 2

(b)

It is given that o and B are distinct roots of a cos
0+bsind=c
s.acosa+bsina=candacospB+bsinp=c
= (acosa + b sina)—(acosp +bsinB)c—c¢

= a(cosa—cosP)+b(sina—sinpB)=0

= —2asinOLT+Bsin0LT_B =2bsin

2 2
= tanOhLB 9
2 a
Ztanoc—ﬂ3
Now, sin(a +B) =
1+tan2 %P
2
b
2f
. 2ab
a
= sin(a+p) = =
(+P) 1+ﬁ a’+b?
a2

(c)
Since 2™ —2" =48=16x3=2%x3

=2"(2m—" —1)=24x3

~n=4and 2" " =4=22
=>m-n=2=m-4=2=>m=6
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56.

57.

58.

..m=6,n=4

12430 = J(2)? +(3) =V13 %13

~.(2+3i)R 13 is wrong.

13=1/(3)" +0? =\0 =3%-3

~.3R(-3) is wrong

1+i]= 4/(1)2 +(1)° =222

- (1 +i)R%is wrong

lil= V0? +1% =1

IR is correct.

(a)

We have,

tan(x + 100°) = tan(x + 50%)tan x tan(x — 50°)
tan(x +100°)

tan(x —50°)

— sin(x+100%) cos(x —50°) _
cos(x +100°)sin(x —50°)

— sin(x+100° cos(x —50°) + cos(x +100°)sin(x —50°)
sin(x +100°) cos(x —50°) — cos(x +100°)sin(x —50°)

= tan(x +50°) tan x

sin(x +50°)sin x
cos(x +50°) cos x

_sin(x+507)sin x +cos(x +507) cos x
~ sin(x +50°)sin X — cos(X +50°) cos X
- sin(x +100° + x —50°)

sin(x +100° — x +50°)

cos(x +50° — x)
—c0os(x +50° + x)

sm(2x +50°)  cos50°
sin150°  —cos(2x +50°)

= sin (2x + 50°) cos (2x + 50°)
= —sin 150° cos 50°
= 2sin (2x + 50°) cos (2x + 50°) = — 2 cos 60°
cos 50° [ sin 150° = cos 60°]
= sin (4x + 100°) = sin (270° — 50°)
= sin (4x + 100°) = sin 220°
= 4x + 100° = 220°
= x=30°

(@)

sin® x+cos® x = %[(1— c0s2x)® + (1+cos 2x)°]

59.

60.

= %[1+ 3cos® 2x]=a’

= ©0s?2x =%[4a2 -1

cos?2x <1
= a’<l= ae(-1))

(©
We have, tan o = 5

and cos oo =

N T T

= %{pcosec 2B—qsec 2B}

Losino = —

’ 2 2
P +q P cosec 2B - g sec2p3
2 2 2
\}P +q p~+q

sina.  cosa

sin2f cos2B

sina.cos 2B —cosasin 23
sin2Bcos23

p+q

T

sin(a.— 2p)
P +d {23|n2[3c052[3}

sin(6p — 2P) B
p* +d { sin4p }[ _GB]

=\p’+q?

(d)
When —E<x<0
4
T
:>—l<—z<x<0:>[x]=—1
= y=sin(-1)=-sinl
when OSX<§<1:>[X]=0

= y=sin0=0..R; ={0,-sin1}.
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62.

63.

64.
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CHEMISTRY

(©
Let the weight of oxygen = x
.. The weight of nitrogen = 4x

X
Number of molecules of oxygen = E x Ny

. 4x
Number of molecules of nitrogen = 28 x Ny

number of molecules of oxygen  xx28
number of molecules of nitrogen  32x4x

T
32
(a)
Number of molecules in 36 g of water

= ﬁx 6.023x10%
18

=2x6.023x10%
Number of molecules in 28 g of CO
_ 28 6.023x10%
28
=1x6.023x10%
Number of molecules in 46 g of C,HsOH
_ 35 6.023x10%
46
=1x6.023x10%
Number of molecules in 54 g of N,Os

_ 5% 6.023x10%
108

=0.5x6.023x10%

Hence, in these 36 g of water has largest number of
molecules.

(@)
2Ag,CO, — 4Ag+2C0O, T+0, T
2[216+12+48] residue

5529 4329

.- 552 g silver carbonate on strong heating gives =
432 g residue

- 2.76 g silver carbonate on strong heating yield
_ 432x2.76
552

(©

[Ca— Ca® +2e7]x3

g residue =2.16 g

65.

66.

67.

68.

[AIP* +3e” — Al]x2
3Ca —3Ca*" +6e”

2A1% +6e — 2Al

3Ca+2AI% —3Ca%" +2Al

Therefore, the stoichiometric coefficient of Ca in
the given reaction is 3.

(b)

Equivalent weight =

molecular weight
valency factor
If valency factor is 2, then equivalent weight will
be equal to its molecular weight
In MnSQ,, the oxidation state of Mn is +I1
In Mn,Os3, the oxidation state of Mn is +111
In MnO,, the oxidation state of Mn is +IV

InMnQj , the oxidation state of Mn is + VII

InMnQ?", the oxidation state of Mn is +VI

Thus, when MnSQ, is converted into MnO,, then
the valency factor is 2, and the equivalent weight of
MnSO, will be half of its molecular weight.

(©)
2(NH,),HPO, °
2(36+ 1+ 31+ 64)= 264
wt. of P,Og,
wt of salt

P,05

62+ 80=142

% of P,0, = 100

42, 100= 53.78%
264

(d)
2KI + HgCl, ® KCI + Hgl,
2KI + Hgl, ® K,Hgl,
For producing 1 mol of K,Hgl,, KI required = 4
mol
For producing 0.4 mol of K,Hgl4,
Kl required =4 x 0.4 = 1.6 mol
(b)
In this reaction
Cr,02 is changed into Cr* ion.
So, equivalent weight of
molecular wit.

decrease of oxidation number x n
(where n = no. of atoms of Cr)

_ molecular wt.  molecular wt.
3x2 6

K,Cr,0, =
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69.

70.

71.

(@)
aCOOH 0
Strength of oxalic acid El 2H,0=
COOH &

= 6.3 g/250 mL or strength of oxalic acid = 6.3 x 4
g/lL =25.2¢g/L

Normality of oxalic acid solution

_ strengthing/L _ 25.2
B equivalent wt. 63

Suppose, x mL volume of 0.1 N NaOH is required to
complete neutralization of 10 mL of this solution.

So, meq of NaOH = 0.1 x (x) (by, N x V in mL)
meq of oxalic acid = 0.4 x 10

On complete neutralization, one meq of acid is
neutralized with one meq of base.

So, meq of NaOH = meq of oxalic acid
\ 0.1x(x)=04x10

N=04N

04" 10
X= = 40mL
(@)
Mixture X contains 0.02 moles of
[Co(NH3)sSO4]Br  and 0.02 moles of

[Co(NH3)sBr1SO, was prepared in two litres of
solution. So, the concentration of [Co(NH3)sSO,]Br
and [Co(NH3)sBr]SO, in solution are 0.01 mol/L
and 0.01 mol/L respectively. During the reaction
with  AgNOs(excess) AgBr is precipitated as
follows

[COo(NH,)sSO,1Br + AgNO, —

0.01 mol/L (excess)
[Co(NH;);SO,]NO, + AgBr
Soluble 0.01mol/L

6]
Hence, number of moles of Y = 0.01
On addition of excess BaCl,, SO ion of
[Co(NH,)sBr]SO, is precipitated in form of Z.
[Co(NH,);Br]SO, +BaCl, —

0.01 mol/L (excess)
BaSO, { +[Co(NH,),Br]Cl,
0.01mol/L Soluble

IZI

Hence, number of moles of Z = 0.01

Thus, the number of moles of Y and Z are 0.01 and
0.01 respectively.

(d)

B6Fe” +Cr,05 +14H*— 6Fe*+ 2Cr¥+ 7H,0
+6

Cr,05 —»cCr¥

x factor = 6

72.

73.

74.

75.

76.
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+2
Mohr’s salt, FeSO,-(NH,),SO, -6H,0

(a)
(1) 1 gm of C,H, contains atoms
= % =0.28N,
23
(2) 1 g of O3 contain atoms
= SNa =0.062N,
48
(3) 1 g of oxygen contains atoms
= 2Ny =0.062N

(4) 1 g of He contains atom = % =0.25N, .

(d)
Moles of NaCl = 3 x 300 x 107
. Moles of CI” ions
=3x 300 x 10 = 0.9 mol
Moles of BaCl, = 4 x 200 x 10~
. Moles of CI” ions
=2 x4 x200x 10 =1.6 mol

Total moles of Cl™ ions in solution
=09+1.6=25mol
Total volume of solution = 500 ml

25x1000
500

. Conc. of ClI" ions = 5M

(©

MCI, + x AgNO3; ® x AgCIl + M(NO3)x

Moles of AgNO; required for precipitation
=500 x 0.8 x 10

Now 0.1 mol of MCI, requires AGQNO; =

0.4 mol
1 mol of MCI, requires AgNO; = 4 mol
Hencex=4
(@)
4Fe+30, — 2Fe,0,
4x56¢ 2mol(2x160g)
Amount of iron required for producing

1 mol of Fe,03=2x56=112¢g
Heat produced by burning 112 g of iron
_29.28x112

=819.84klJ.
(b)
Here P; = 1 atm pP,=?
V, =100 litre V, =5 litre
T,=273K T,=273K

As temperature is constant
Then from Boyle’s law
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77.

78.

79.

80.

81.

P,V =PyV,
orl1x100=P,x5
.. P, =20atm

.. Additional pressure that should be applied = P, —
P, =20-1=19atm

(b)

Density of a gas is given p = m
PTRT

Obviously the choice that has greater ; would

have greater density.
(@)
Weight of balloon = 100 kg =10x10* g
Volume of balloon
3

:ﬂnrs :éxgx QXlOO

3 3 7 2
=4190x10° L
Weight of gas (He) in balloon
PV,  1x4190x10°x4

~RT 0.082x 300
.. Total weight of gas and balloon

=68.13x10* +10x10* = 78.13x10% g
Weight of air displaced

~ 1.2x4190x10°
- 10°
Payload = weight of air displaced —

(weight of balloon + weight of gas) Pay load

=502.8x10* —78.13x10*
=424.67%x10% g
(a)

Since Po, =Xg, X P then Xo, =

=68.13x10% g

=502.8x10% g

Po,

total

0.21
X02 = ﬁ = 0025

So, the diving gas should contain 2.5% of O,.
(@)

The rate of diffusion is directly proportional to the
area of orifice.
dA o 7Tr2
dB a rz
d
_A = Tc
dg
Hence, (A) is correct.

(@)
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84.

85.
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e =3kt
2 2

Suppose the temperature required is T’ when the

velocity will be gC

3/2C _ /1 or T'= 2 x273=614.25K
c N\NT 4
(d)

P=50atm V =350ml=0.350litre n=1mole

T=300K - 2= L
nRT

_ 50x0.350
1x0.082%x300

Thus SO, is more compressible than expected from
ideal behavior

(@)
2
(P+%j (V —nb) =nRT

At low pressures, ‘b’ can be ignored as the volume
of the gas is very high. At high temperatures ‘a’ can
be ignored as the pressure of the gas is high.

P (V-b)=RT
PV-Pb=RT = PV=RT+Pb

PV _ 24,70
RT RT

Hence, (A) is correct.

(b)

Volume occupied by solute at NTP
= Volume of air displaced at NTP

=112 ml
. w
-+ For volatile solute PV = M RT
atNTP,P=1atm, T=273 K
1x 22 - 023 1 08015273
1000 m
m =46.02 and V.D. =23.01

(©)

Volume of 1 balloon which has to be filled
3
= éTc é = 4851 ml
3 2

=4.851 litre
Let n balloons be filled, then volume of H,
occupied by balloons = 4.851 x n
Also, cylinder will not be empty and it will occupy
volume of H, = 2.82 litre.

Total volume occupied by H,
=4.851 x n + 2.82 litre
- AtSTP

at NTP
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86.

87.

88.

P, =1atm Available H,
V;=4.851 x n+ 2.82 P, =20 atm
T,=273K T, =300K
PV
1h RV, V= 2.82 litre
T2 T2
or 1x(4.851n +2.82) _ 20x2.82 =10
273 300
(@)
w = 20g dry CO, which will evaporate to develop
pressure
m =44,V =0.75 litre, P = 2 T = 298K
pv=YRT
m
20

P x0.75= — x 0.0821 x 298
44

P =14.828 atm

Pressure inside the bottle = P + atm pressure
=14.828 + 1 = 15.83 atm

(b)

The water vapours occupies the volume of N, gas
i.e. 50 litre

.. For H,0O vapour V = 50 litre, w = 1.20g, T =
300K, m=18
PV =W RT orP x 50 = 22 % 0.0821x 300
m 18
;. P=0.03284 atm
=24.95 mm

(@
8RT
Uav= 4 |——
\I ™™
Given u,, = 0.3 m sec™* at 300K

8R %300

U= 03=
™

89.

90.

*k*k
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atT =273 + 927 = 1200K

fSR x1200
Up = ,[————
™M

u, _ 1200 U, =0.6 msec™
0.3 300
(@)

For gaseous mixture 80% O,, 20% gas
Average molecular weight M,

_32x80+20xm

100
Now, for diffusion of gaseous mixture and pure O,

rm M02 E02 Vm M02
. L AN /“"_ M= 3492
224" 1 32 "

- 32x80+20xm
a 100
. m=46.6
(c)
For the cylinder V = constant
Hence P,V = n;RT and P,V = n,RT
Wy

=34.92

A o mow

P, n, W, w,
M

Hence E:E SoW, =12 kg
W,

.. Gas leaked out =15 - 12 =3 kg
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