JEE | NEET | FOUNDATIONS

WEEKLY TEST TYJ TEST - 28 B
SOLUTION Date 24-11-2019

[PHYSICS]

Rate of transmission of heat by conduction is given by,

‘i‘—? = K446 , for both rods K, 4 and A @ are same.
where, symbols have their usual meaning.

dg 1

Y w-

da |
So, O/ My s _2r 2

(dQ —dt )araighl Isemjcircular won

Thermal resistar;ce in configuration I,
R, =R, +RZ=[J_J+ [L):é(i}
KA 2KA 2\ K4

Thermal resistance in configuration II,

1 I 1 K4 2KA

— ==

Ry R R, I !
or anLzﬁ
3K4 45

Since, thermal resistance Ry; is 4.5 times less than thermal
resistance R;

=——=—s=2s

4 9
45 4.

wn

Let R be the thermal conductivity of conductor 4, then thermal

. R
conductivity of conductor B = =
A B C
100°C 0°C
and thermal conductivity of conductor C = 2R
. 1007 -0 200
Heat current, // = 7 ==
R+ 5 +2R R

If T’ be the temperature of the junction of A and B, then
100-7" 200 100-T'
H = or——-=
R TR R
or r-2R-7rc
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4.

According to question,

(Als]c]

: K,,:ffzﬁ- = Ky=3Kc
Ko=24
“ 6
- dL_h bk Ak

Ks K, K, K¢

3o
K K,

As we know that rate of flow of heat is given by,
dQ _ KAAT
dr - x
1.56x10° K x2x20
3600 121072
_ 1.56x10° x12x107 _ 1.56

3600x2x20 12
We know that, ég =KA @
dt dx
In steady state, flow of heat,
0= 14
di KA
= 0,-0=K'x = 06=05-K'x

Equation, 8 = 6, — K'x represents a straight line.

For first slab,

heat current, H, = M
d
6 6 6,
K1 Kz
-—r————————»
d1 dz
For second slab,
heat current, H, = &@%@ﬁ
2

As slabs are in series

H,=H,
K\(0,-0)4 K,(0-6,)4
4, d
. o - Ki6ids + Ky8ud;
Kd, + K d,
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9

2
8. Heat current, ” oc 7 from the given options, option (b) has

2
higher value ofrT. Hence, r=2r,and /= 1,.

9.  Temperature of interface,

Kbl + K,

It is given that K, = 9K,. So, if K, =K, =K, then
Ke, =K, =9K
9K x100x 6+ K x0x18
= 0=
9K x6+ K x18
_3400K _ 7500
72K

10. Equivalent thermal conductivity of the compound slab,

_ L+ L 1+
Key = LooL !
——- + — —_— + -

K, kK, K 2K

21 4
B
2K

11.  Asweknow, Q T*

Hy _ {273 - 727}“_ 625

= ="
Hy |[273+327] 81

12. Total energy radiated from a body
Q = AeaT*t or o o AT?
t

% o 2T (A =4m?)
o ()1 4=[§Jz[273+127]“_1
0, \n) 1 2) [ 273+527]

13.  According to Wien’s displacement law,

Al =b or Kmaci

T
where, b is Wien’s constant whose value is 2.9 x10™° mK.
e Ts

7
or TF=TSxM=5500KXM

=2750 K
A (11x107"m)

14.  Anideal black body absorbs all the radiations incident upon it and
has an emissivity equal to 1. If a black body and an identical
another body are kept at the same temperature, then the black
body will radiate maximum power.

Hence, the black object at a temperature of 2000°C will glow
brightest.

15.  According to Newton’s cooling law, option (c) is correct answer.

16. According to Newton’s law of cooling, #; will be less than #,.
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17.

18.

19.

20.

hy Ty _ 500 1

We know that, —4=-2= -
Ag T, 1500 3
ExT*A (where, 4 =surface area = 4nR?)
ExT*R?

4 2 2
Eo _[La][Ra =(3)4(}_§) =9
Ey \Ty) \ R, 18

According to Wien’s displacement law,
A, T = constant

Ao _ Ty
(lm )2 TI
r,_3 -10
Here, === (k,), =4000A = 4000x10""m
T, 2
—10
() = f‘&"lzo_” = 6000 A

Luminosity of a star depends upon the total radiations emitted by

the star.

The star emits 17000 times the radiations emitted by the sun.

E=oT*
4
Hence, é = (EJ
E \T
So, (17000)"* = ul
T

T, =6000x11.4 = 68400K

According to Newton’s law of cooling,

0,-6, K B,+92_e
t 2 0

Case 1
- 80—64:K[80+64‘60}
5 2
= 32=K[72-6,]
Case 11
- 64—52=K[:64+52_90]
5 2
24=K[58-0,]
On dividing Eq. (i) by Eq. (ii), we get
32 72-6,
24 58-89,
185.6-3.2 6,=172.8-2.4 6,
= 0, =16°C
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21.
22.

23.

24,

25.

26.

27.

28.

[CHEMISTRY]

Lower the pK,, stronger is the acid.

HO == H" + O~

Atr=0 01 -
At Eqm. (0.I-x) x x

pH=3 = [H']=x=10"°

0.1-x=0.1
-3 -3
L= x-x =10 x10 ~10-5
0.1-x 0.1

Alternatively :

x=ca=10""
-3
a=—10 =107
0.1
K, =ca’=0.1x10"*=10"5
100%0.2-100x 0.1

[OH 1= =107
1000

= pOH=2 = pH=12

Change of pH from 1 to 2 = change in [H "] from 107" Mt01072 M
M5V, (dil. )= M,V (conc. )
-1
r =22 1o
107
Volume of H,Oadded =10-1=9L

CH3COOH is a weak acid. 102M CH3COOH will give much less [H*] concentration

than 102 M. Hence, pH will be more than 2.

pH=3 = [H']=10"M
1
- X
2

New  pH=-log (5x107%)=—(0699—4)=3.301

Ondilution, [H"]==x107 =5x10"*M

MX,, — Ag +4X (Sis solubility in mol L)

45
_ 4 _ 5
K,, =(5)(45)*=2565

s
5= Lo
256

MX, =M +2Xx"

s 28 (Sis solubility inmol L")

Kyp=5x (25) =4S
483 =4x10712
S=1x104M

@ AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=——WEEKLY TEST SOLUTION - TYJ
29.

30.

31

32.

33.

34.

35.

36.

37.

K, of Cr(OH); =5 x3°s3
2754 =1.6x107°

s =Y1.6x102/27

;4332 ——34+2B
3x 2x [ for solubtlity of 4,8, asxM ]

Ks_n =[‘4]3 x [B]2 =[3X}3 X [2‘5]2 =108 xs

Solubility is directly proportional to K,,. MnS has highest Ky, among the given

substances and hence has highest solubility.

CaF, == Ca’" +2F

For solubility S, Ky, = (8) (28)2 =4S 3 (S1s solubility)
45% =32 1011 :
§3=8x1012
§=2x104M

For solubility S, K, of 42B3=(2)? x (3)* xS xS = 108 x (1 x 10°2)
=108 x10719=1.08 x 10-%

HgCl, ——=Hg*" + 2CI"
Kyp=5x(25)2=4S" (Sis solubility)
457 =4x1070
§=10°

[CIT]=25=2x10"°M

Higher the K, , higher is the solubility.

PbCl, = Pb?*+2CI~

For solubility ‘s $ 2s
1
1 3
K_s‘p=4s3 = S=L-4—x!0_6)
=(0.25x107%"3

If 1 L of each solution is mixed,
107°+1074 +107°

=
(') :
_4
SIUXI0 s ac10t M
AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=—=WEEKLY TEST SOLUTION - TYJ

38.
AgCl —= Ag'+Cl”
For solubility ‘s’ 5 s

NaCl—— Na*+CI~
0l 0l

[Ag*1+[CIT]=K, = (s)(0)=12x107"°
s=12x10° M

39.
40.

=-logK, +loga
0.01

=—logl10~ +log| —
o8 g[loo]

=+9_-4=5

[MATHEMATICS]

2
41. (b) 2

a

c!-
U

Hence e=,|]1-— =

42 xZ y? o 9 1 1 1 1, 32
(b) = +=5=1. Since it passes through (-3, 1) and (2, -2), so a—2+b—2=1anda—2+b—2=zi>a =3

Hence required equation of ellipse is 3x? +5y? =32.
Trick : Since only equation 3x% + 5y = 32 passes through (-3, 1) and (2, -2). Hence the result.

43 2
(a) Given zi:10 and 2b =2ae
a
Also b2 —a?(1-e?) = e =(1-e%) = e=——
V2
a
= b=— or b=5J2, a=10
V2
fell L
Hence equation of ellipse is — + —=— =
(10 (54/2)?

ie., x2+2y%=100.

2 2
44, (d) e=—L;Latusrectum =22 2% (1 1)_,
V2 a a 2

i.e., semi-major axis.
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45,

46.

47.

48.

49.

50.

51.

52.

2
(a) Let the equation of ellipse be x_2 + z—z =1
a
-+ It passes through (- 3, 1)
9 1 02 2 .
So, a—2+b—2:1:>9+b—2:a ..... (i)

Given eccentricity is /2/5

2 b2 b 3 N
So, ==1-—=>—== e (il

5 a? = a5 (i)
From equation (i) and (i), o? =%,b2 =%

Hence required equation of ellipse is 3x? +5y% =32.

Hence r>2and r<5=2<r<5.

(a) The ellipse is 4(x-1)? +9(y-2)? =36
' _24_8

Therefore, latus rectum = =—
a 3 3

(b) 4x®-8x+y*+2y+1=0
= 2x-2%+(v+12 =-1+4+1
(x-1*  (y+1f

S G S Ut RN R N
1 4 4

V3
5

(@) Letany pointon it be (x,y), then ¥ (x+1* + V(;_l)z = %
X—y+

V2

Squaring and simplifying, we get
7x% + 2xy + 7y? +10x-10y+7=0.

(b) c=+vb% +a®m® =+J4+8.4 =16.

2 2
(b) 2b =b b l:}b_:l
a a 2 a2 4
2
Hence e = l—b—zzﬁ.
a 2

2 2
(b) x_2 + i—z =1 . Since it passes through (-3, 1) and (2, -2),
a
02+t t1andLl L _1_ g :g, p? =32
a? 2 a® b® 4 3 5
Hence required equation of ellipse is 3xZ +5y% = 32.
Trick : Since only equation 3xZ+5y? =32 passes
through (-3, 1) and (2, —2). Hence the result.
2 2
XLt [z 7 s
(c) 1i+E =1. Therefore,e = ,/1 6 112 4
1 7
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54. (b) Here giventhat 2b=10,2a=8 = b=5,a=4

2 2

Hence the required equation is XY
16 25

55. (c) Letpointbe (h k) their pair of tangent will be

x? y? h?  Kk? 1_hx vk 2
P | P B e

Pair of tangents will be perpendicular, if

coefficient of x? + coefficient of y? =0
k? h? 1 1 2 12 2 g2
W+W:a_2+b_2:h +k“=a“+b

Replace (h,k) by (x,y) = x? + y2 =a®+h%.

56. (c¢) Focal distance of any point P (x,y) on the ellipse is
equalto SP=a+ex.Here x=acos@

Here SP=a+aecos@ =a(l +ecos0).

57. (a) Letpoint P (xq,v;)

So,4/(x; +2)% +yf = é[xl +%j

2
= (x; +2)% +y? :%(xl +%J

= 9x? +y? +4x; +4]:4[x12 +%+ 9xl}

’

2 2 xi vt
= 5x7 +9y; =45:>?1+?1=1

X2 2
Locus of (x;,y;) is ?‘I“? =1, which is equation of

an ellipse.

58. (b) SP+S'P=2a=26=12.

59. (c¢) Inthe first case, eccentricity e = 4/1-(25/169)

In the second case, e'= y1-(b%/a?)

According to the given condition,

J1-b%/a% = 1-(25/169)
=b/a=5/13, (~a>0,b>0)
= a/b=13/5.

60. (b) Foci =(3,-3)= ae=3-2=1

Vertex = (4,-3)=> a=4-2-2= e:%

= b=a (1—%]:%\/5:«/5

Therefore, equation of ellipse with centre (2,-3) is

(x-27 w+3”
4 3
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