JEE | NEET | FOUNDATIONS

WEEKLY TEST TYJ-02 TEST 16 RAJPUR ROAD
SOLUTION Date 01-12-2019

[PHYSICS]

1. Cu_ [32

Co, V2

or CH2=4xC02=4x400ms'1=1600 ms™’

2. The kinetic energy of gas w.r.t. centre of mass of the

system K.E.= %nRT

Kinetic energy of gq’é w.r.t. ground = Kinetic energy
of centre of mass w.r.t. ground + Kinetic energy of gas
w.r.t. centre of mass.

KE.= lMV2 +2nRT
2 2

N
3. Ideal gas equation PV = uRT =(N—)RT where N
4

= Number of molecule, N, = Avogadro number

M_(B) AL _(P)(L)(ZZ)J_
N, \B) I )\5) \eP\via\T) 1
4. C= ’ﬂorTxM
M .

Z—=i=20rT'=2T
T 2

or T=2x273K=546K

5. ot  me(l/P)or,my>m ~.B<P

6.  Since the graph is a straight line,
80, V' =mT where m is the slope.

= (nRT)/P [From equation of state]
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10.

11.

12.

13.

14.

Given:
Initial volume V; =3V
Initial pressure P; = 2 atmosphere.
Final pressure
P, =2P, =2 X2 =4 atmosphere
According to the Boyle’s law we have
PV, = P,V, (where V, is the final volume of gas)
or 2x3V=4xV,orV,=15V

For a given pressure, ¥V is small for 7). Since V o< T,
therefore, T} < T5.

When, the container stops, its total kinetic energy is
transferred to gas molecules in the form of transla-
tional kinetic energy, thereby increasing the absolute
temperature. ’

Assuming » = number of moles.
Given, m = molar mass of the gas.
If AT = change in absolute temperature.

Then, kinetic energy of molecules due to velocity v,
1 .
AK rotion = 'z‘(m”)vg ®
Increase in translational kinetic energy
3 .
AK ranglation =71 ER(AT ) (i1)
According to kinetic theory Egs. (i) and (ii) are equal
1 , 3
= = =n—R(AT
> (mn)vg=n > (AT)
(mn)v¢ =n3R(AT)

_ (mn)vg _ mvg

3nR 3R

G _ [273+1

c \ 27

or’ 4x273-273=t
or  1=3x273=819°C

= AT

3 moles of H, are given.

n PV
=URT, PV =—XxXhNT =—
PV=p N orn T

For a constant value of density, pressure is more at 7).
I,>T, . [ Pe<T]
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15.

16.
17.

18.

19.

20.

41.

42.

43.

Initial volume of gas =

Final volume of gas =V,

Initial temperature of gas 7, =27°C =300 K

Final temperature of gas T, = 54°C = 327K

Now from the Charles’s law at constant pressure
VT _300_100

v, T, 327 109

The given statement is zeroth law of thermodynam-
ics. It was formulated by R. H. Fowler in 1931

The internal energy of ideal gas depends only upon
temperature of gas not on other factors.

For monoatomic gas, AU = 1 or, AU = Q
0o 3 3

From the first law of thermodynamics,
Q=AU+W .. W=(2/3)Q

AU = nCyAT = n(5/2)RAT
AQ =nCpAT = n(7/2) RAT

W=AQ—AU=%7RAT—22£RAT=nRAT
w_2
AU 7

[MATHEMATICS]

(a) Obviously m=tanf=_"S=3=_"S=c=-9

3 —IL6
v
-C

l

Hence the required equationis y=3x-9.

'

b) Slope = 2.
(b) Slop %
Hence equation is y'x + 2ay = y'x’ + 2ay’ .

(b) The line perpendicular to the line x+y+1=0

is

y—x+1=0. Also, it passes through the point (1, 2);

. 1 =-1.Hence, required lineis y—x-1=0.
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44,

45,

46.

47.

48.

49.

50.

51.

52.

(b) Angle between both the lines is

tanm+tan'm = tan! or tan1 0

2mx
T

Therefore equation of linesare y=0, y= N
-m

(a) Point of intersection y = - % and x = 25—3

(23)+4(-21) _69-84 _
5 5
Hence, required line is 3x +4y+3=0.

- Bxtdp=l 3.

(a) Intersection point on x-axis is (2x;,0)and on y-axis is
(0,2y,). Thus equation of line passes through these

points is X Y9,
Xy W

(c) The point of intersection is (1, 1) Therefore the
equation of the line passing through (1, 1) and (z,0) is
-1

y—1= x-1=>x-y=rl-v).
-1

(a) xcosf@—ysing =a (cos* 0 — sin* 6) = acos 20

(b) If the given lines represent the same line, then the
length of the perpendiculars from the origin to the lines
P

\/1+m2 ) \/cosza+sin2a

are equal, so that

= c=pVl+m®.

S5}

-2
2-1

(¢) Required equationis , 2 - (x-1) > y-3x+1=0-

(b) The equation of any line parallel to 2x+6y+7 =01is
2x+6y+k=0.

This meets the axes at A[— % ,OJ and B(O,— %J .

By hypothesis, AB =10

2 2 2
k—+k—=10:>‘/10k =10
4 36 36

= 10k% = 3600 = k = +64/10 .
Hence there are two lines given by 2x + 6y + 6410 = 0.

(d) The equation of a line passing through (2, 2) and
perpendicular to 3x+y=3 is y-2= %(x -2) or
x-3y+4=0.

Putting x = 0 in this equation, we obtain y=4/3.
So, y-intercept =4 /3.
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53.

54.

55.

(d) Givenformis 3x+3y+7=0

3 3
X+
V32432 32432
= 3 X + 3 y: _7 . p:‘i‘:L

W2 327 32 3W2| 32

=

y+7=0

Perpendicular to J§ sinf + 2cosf = E is
r

\/§sin Z0]+2cod Z+0 :E

2 2 r

It is passing through (-1,7/2)

\/gsimr+2coszr:%:>k:2

ﬁcos@—ZsinQ :g: 2 :ﬁrcosa—erinH.
r

Equation of the line passing through (-4,6) and (8,8)

s y-6= (8 T4
= 6y-36=x+4 = 6y-x-40=0 ... (i)
Now equation of any line perpendicular to it is
6x+y+A1=0 .. (ii)
This line passes through the mid point of (-4,6) and
8,8) ie, 27= 6x2+7+1=0
= 19+2=0=1=-19

From (ii) the equation of required line is
6x+y-19=0.

J(x+4):> y—6=%(x+4)
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5g. (c) Obviously, slope of AC=5/2.
Let m be the slope of a line inclined at an angle of

5
m_2
45°t0 AC, then tand5° = +— 2 —m=_L 3
Lem> 3'7
+m.=
2
D C(1,-1)
45°
45°
452
45°
A(34) B

Thus, let the slope of AB or DC be 3/7and that of AD or
BC be 7% . Then equation of AB is 3x -7y +19=0.

Also the equation of BC is 7x +3y—-4=0.

On solving these equations, we get, B [— %,%J .
Now let the coordinates of the vertex D be (h, k). Since
the middle points of AC and BD are same, therefore

l(h—1J=l(3+1):>h=3,1(k+§]=1(4—1)
20" 2)72 2'2°72)72

1 91
k==.H D=|=,=]|.
= 5 ence, (2,2)

57. (d) Obviously, other line AB will pass through (0, a) and

(2a,k) . v

A2a,k)

(0’ CI) B x=2a

X
[ 1'C(24,0]

But as we are given AB=AC

Sk=y4a® +(k-a)? = k=29

2
Hence the required equation is 3x -4y +4a=0.

58. (a) ax +by+c=0 is always through (1,- 2).

~a-2b+c=0 = 2b=a+c
Therefore, a, b and c are in A.P.

59. (d) i_.ine joining point (-1,3) and (4,-2)is
w+1) :‘5—5(%3) = yrl=—1(x-3)
x+y=2 . (i)
If line (i) passes through point (p, q), then p+q=2.
1 1
4+ =
ab’ a'b
Therefore, the lines are perpendicular.
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