PAPER WITH SOLUTION
8" January 2020 _SHIFT - 2

PHYSICS
BOARDS RESIDENTIAL
g Ts E COACHING PROGRAM >
)N &Ixu-l!s-s NXEXIIEHT vl-tvlylclllmns !.'"“'":’%”“"'!“

2 ‘ 000+ JEE (Advance d)  JEE (Main)  NEET/AIMS NTSE/OLYMPIADS

SELECTIONS SINCE 2007 (Und 00Rank) (since 2016) (5th to 10th class)

Mortion

nq potential through educatio
H O 204, Raicoy Gandhi Nagar, Kota
WWW.I1I0LUN.&C.IN ||& info@maotion.ac.in




MoOTION JEE MAIN 2020

Nurturing potential through education

Sol.

Sol.

A uniform sphere of mass 5009 rolls without slipping on a plane horizontal surface with its centre
moving at a speed of 5.00 cm/s. Its kinetic energy is :

(1) 6.25 x10+* ] (2) 8.75 x103 ] (3) 1.13 x103 ) (4) 8.75 x10+% ]

500 g 59 B T THad el 91 fhdel gU Ua &Ifds F9ael |de R Joddl 8ol ad <&l & (rolls without

slipping) T $9& S &% &) 1A 5.00 cms™ B | el &1 1fast Soll &
(1) 6.25 x104 1 (2) 8.75 x10% ]  (3) 1.13 x107 (4) 8.75 x10 J
4

v=5cm/sec

R
»

K.E. of the sphere = Translational K.E. + Rotational K.E.

RV (1+£\
) ey

K = Radius of gyration
> 3(50) (43
=—Xx=x|——| [1+=
2 \100 5

2
=310

4
= 8.75x10%]
In double-slit experiment, at a certain point on the screen the path difference between the two

1
interfering waves is — th of a wavelength. The ratio of the intensity of light at that point to that

8
at the centre of a bright fringe is :
(1) 0.853 (2) 0.760 (3) 0.672 (4) 0.568

Q‘cﬁ%—%ﬁm‘mﬁqﬁ‘W@Tﬂﬁwaﬁmﬁaﬂ’waﬂﬁmﬁraﬁﬁwqﬁmwmww%%lﬂﬁsﬂwﬁ
W FHIY B AT BT U THbIel ol & 4 H Yb1er &) dladl | AU 8

(1) 0.853 (2) 0.760 (3) 0.672 (4) 0.568
1
A
I =1, cos? [74)]
2n
I 1 X ax 2 (n] !
— = COS = COS — ,—=0853
I, 2 8/ 1,
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Sol.

Sol.

A galvanometer having a coil resistance 100y gives a full scale deflection when a current of
1 mA is passed through it. What is the value of the resistance which can convert this galvanom-
eter into a voltmeter giving full scale deflection for a potential difference of 10 V?

(1) 8.9 KQ (2) 10 KO (3) 9.9 KQ (4) 7.9 KQ

T =Tt o1 gsell @l ufeRig 100 Q8 T 599 9 1 mA fagd ar1 987 W I8 Q) @Re 9 faafia 8 e
2| afe 39 o VN diecHm) § gar 81 S 10 V fRarR o R OR1 fAafia 8 99 @ 39 W o S are

IR BT H9 B ¢

(1) 8.9 KQ (2) 10 KQ (3) 9.9 KQ (4) 7.9 KQ
3
V=i R =0.1V
V=10V
(v )
"Ry, Y

=100 x 99 = 9.9 KQ

An object is gradually moving away from the focal point of a concave mirror along the axis of the
mirror. The graphical representation of the magnitude of linear magnification (m) versus dis-
tance of the object from the mirror (x) is correctly given by (Graphs are drawn schematically and
are not to scale)

TI\_ T T T1.A_
) 3% @ 3% (3) a5 (4 Far

T I TP ddel U & AT 39D 318 TR FAd §Y 39D Whd ¥ fR—R g3 91 & T | VN erawen # =
H A DA A UH S I B YER AEET (M) S AF B G 39D qU9 F g (x) B A1 A1 71 (I
Ad TS B)

T TTA_
f 2f Far

At focus, magnification is .

As shown in the figure, a battery of emf ¢ is connected to an inductor L and resistance R in series.
The switch is closed at t = 0. The total charge that flows from the battery, between t = 0 and
t = T, (T, is the time constant of the circuit) is :

L R

el el
(1) 2 (2) o7
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R fAgd—aesd ad ¢ @ Ud 9 I Haag S0l § SiIsdR ol gU SR L e ufokie R 4 SirsT T 8 |

e Reg I TRt = 0 R a< IR RAT TR Al t = 03 t = T, (T, IRUA &1 THY ReRi 8) & 4 42 4
CESICICIRCICRECHICIE I

L R
. /
e S
el 5 el 3 EL[ _l]
(1) <7 (2) == (3) 4r @ gzl g
Sol. 1
Tc
[ idt
0
Tc
€ et/
==t o i —[Te+Te' -]
Te |,
¢ 1 L el
=—=X—X— ! =—
R e R R’e
6. A simple pendulum is being used to determine the value of gravitational acceleration g at a

certain place The length of the pendulum is 25.0 cm and a stop watch with 1 s resolution
measures the time taken for 40 oscillations to be 50 s. The accuracy in g is :

(1) 3.40% (2) 5.40% (3) 2.40% (4) 4.40%

T IR ATl ST FAN Bl I R [H@GHEU & SR @ROl g ST JF §1d d & ford foan wrar 21 afe
ATeAd B g 25.0 cm Bl 3R 3@ 40 Slel & ol Ua 1 s fadis (resolution) arel wetudra | Amar 11
|9 50 s 81 A1 g & A9 $1 uRYEdT (accuracy) B

(1) 3.40% (2) 5.40% (3) 2.40% (4) 4.40%
Sol. 4
2
T=2n|—=>g= 4nt
g T?
Ag _ AL 24T
g L T
0.1 1
250" 2[%)
= 4.40 %
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7. A particle moves such that its position vector F(t) = cos mti + sinotj Where o is a constant and t is

time. Then which of the following statements is true for the velocity v(t) and acceleration a(t) of
the particle :
(1) v and 3 both are parallel to ¢

(2) v is perpendicular to ¢ and 3 is directed away from the origin

(3) v is perpendicular to ¥ and 3 is directed towards the origin

(4) v and 3 both are perpendicular to ¢

Th TR BV B I t R RART F(t) = cos oti + sinwt] 9 gR1 & O B | 98 R o Vb Reriw &1 VA
HBU & 9T y(t) TN 0B RO A(t) & ford 91 # & B9 A1 dUH 9 8?

(1) y 3R 3 A & ¢ & FIHARR T |

(2) vy TFEaq 8 | & qA1 3 @ e 9ot g 9§ g3 9 g8 B

(3) y T B £ B qA1 3 @ fawn g g @1 3R 7|

(4) y 3R 3 eI & ¢ & oI=aq 2|

Sol. 3

F = coswti + sin mtj

V= dr _ o(-sinoti + cos ot))
dt

-~ dv 2 ~ . n

a=—=-w’(cosonti + sin wtj)
dt

a=-or

[l

- 3 is antiparallel to f
V.l = o(-sin ot cos ot + coswtsinet) =0
So, vir
8. A particle of mass m is dropped from a height h above the ground. At the same time another

particle of the same mass is thrown vertically upwards from the ground with a speed of ./2gh . If
they collide head-on completely inelastically. the time taken for the combined mass to reach the

h
ground, in units of \/; is :

@ 3 @ 5 @ |2 @ 2

M ST & TP $HU ] eRITA F h Sars A BIST 9Idl 8 | S I8 WNR GHE SIHHE & Th Y P RT3
Feater fen #§ $W H IR 2gh 71T & wafdd =1 iar 2 | afk 3 &1 91 s—armH (head-on) goid: JidciRe

wY Y THAC B Al IS §Y PUN Bl \/g DI DS A 8Y ERIAS T Ugad H & arell T B
1 1 3 3
(1) \g @ 3 (3) \/; (4) \E
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Sol. 4

AQ

B V= \/29h
[T

h
. .. t, = _
time for collision % 2gh
After t,
gh
v, =0-gt, = -, [=—
A g 1 2

and VB=\/29_h—9t1=\/9_h{\/§—%}

at the time of collision

P =P

= mV, +mV, = 2mV,
gh 1 ~
Y=L ey I S
- /2+\/g_{«/_ ﬁ] g,
v, =0

and height from ground = h—%gtf =h-—==

SN
so time - 2xi= 3h
g 29

9. A particle of mass m and charge q is released from rest in a uniform electric field. If there is no
other force on the particle, the dependence of its speed v on the distance x travelled by it is
correctly given by (graphs are schematic and not drawn to scale)

v v v v
(1) (2) (3) 4)
X X X X
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Sol.

10.

Sol.

11.

M S@HM & U AGRE HYI, f59 R 37de q 8, D1 vhad [ga &3 9 Rer sraRen 9§ BIsl ol & | afe 39 W
BIS R ¢ T o @1 B I gFD! A v qA 3D gRT el TN g4 x H wWy 1 J F fw o gR1 velia
e Simar 8° (I HaharEd ©)

QA VA v

2qE N
m

VZ =

\

A Carnot engine having an efficiency of 110

the refrigerator is 10 ], the amount of heat absorbed from the reservoir at lower temperature is:
(1) 1 (2) 100] (3) 993 (4) 90J

U BT 7ol DI GETdT (efficiency)%%Sﬁ?sﬁw%ﬁv_wﬁﬂiﬁwﬁWWﬁmwwﬁlﬁw

W far S arell HR1 10 1 81 A1 A arel dugve 3 SaRifid @l S drell S $1 A1 B
(1) 13 (2) 1003 (3) 993 (4) 903
4

is being used as a refrigerator. If the work done on

For Carnot engine using as refrigerator
(1T, )
W=Q,|X-1
(7,7
It is qi n= 1 =>n=1 = =
is given 1= 75 e
9 10 T, T, 10

So,Q,=901J (asW =101)

A capacitor is made of two square plates each of side ‘a’ making a very small angle a between
them, as shown in figure. The capacitance will be close to :

Vo
o'} !
¢=
< a =7

0 EhD) @%el) 0%hs) @b
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Sol.

12,

Sol.

TP HETRT &1 TMHR ©el (AMHR axa) ¥ 91 8 | ©el & 99 Toh 98d Biel Hiv 'a' & o & o & e
T 2| 39 wuiRa @ fagd aRar = | 9§ fFwa Aeeaq 2rfi?

Vo
o'} !
¢=
< a =7

w5l @SR oSy @S
1

- __—o [} x tana = xa

dc:ﬂ
d+ ax

=c= E[fn(d +ax)]

[0

£y ( aa] £oa [ aa]
= fn(14%8) 5 1.2
o« ") g 2d

A plane electromagnetic wave of frequency 25 GHz is propagating in Vacuum along the z-direc-

a
0

tion. At a particular point in space and time, the magnetic field is given by B = 5 x 10*83'T. The
corresponding electric field g is (speed of light ¢ = 3x10® ms™)
(1) 1.66 x 10V /m (2) <151 v/m

(3) -1.66 x 10V /m (4) 15iv/m
25 GHz mafi #) ve |9dd fagd—gar a3 fafd # z-f3en 4 = @ 2| I ol te 999 R e o W)

TN BT GBI &5 B = 5x 10°8]T & o1 981 W I9 999 faga &5 g 89 : (FHTeT 3 7 ¢ = 3x108 ms?)

(1) 1.66 x107iV /m (2) 151 v/m
(3) ~1.66x10V/m (4) 15i\V/m
4

E

P C

B

E=B xc

= 15 N/c
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13.

Sol.

14.

Sol.

15.

Consider two charged metallic spheres S, and S, of radii R, and R, respectively. The electric fields
E, (on S,) and E, (on S,) on their surfaces are such that E,/E, = R,/R, . Then the ratio V, (on S,)/
V, (on S,) of the electrostatic potentials on each sphere is :

(R,
(1) R/R, (2) (R/R,) (3) (R/R,) ) (R,)

gTgal | 99 gL &l el S, 3R S, e Breand wHer R, 3R R, 2 AR 2| At ga) was W fed & E,
(S, W) TAE, (S, W) W € f& E/E, = R /R, dl 39 W ReR dgd dreedt V, (S, W) 1 V, (S, W) &I U
V,/V, B

3
(1) R /R, (2) (R/R,) (3) (R/R,)? (4) {E_j
3
El _ rl
E, 1,
V, En . n [n)
V, E,b n 5 \n

Consider a mixture of n moles of helium gas and 2n moles of oxygen gas (molecules taken to be
rigid) as an ideal gas Its C,/C, value will be :

(1) 23/15 (2) 40/27 (3) 19/13 (4) 67/45

Aferad 19 & n A1ed iR Sifadiio 19 (39 Uil &I & AM) & 2n Aied @ A &1 a7eet 19 7 a1 59
fAsror & ford C,/C, @1 A1 81

(1) 23/15 (2) 40/27 (3) 19/13 (4) 67/45

3

n,GC, +n,C,

nICvl + nZCV2

ymix =

5 7

n(ER]+2n[§R] 5414 19
3] [5]_3+10_13
2R|+2n| 2R

n(z N2

In the given circuit, value of Y is :

(1o (2) will not execute 3)1 (4) toggles between 0 and 1
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Sol.

16.

o ™ aRua § Y &1 71 B ¢

(1o (2) uRuy wifad =& 8mm (3) 1 (4) 031k 1 919 # gear—gedr
1

Y =ABeA
—AB+A

As shown in figure. when a spherical cavity (centred at O) of radius 1 is cut out of a uniform
sphere of radius R (centred at C), the centre of mass of remaining (shaded) part of sphere is at
G, i.e. on the surface of the cavity. R can be determined by the equation :

e
=11

=

(1) (R2+ R-1)(2-R) =1 (2) (R2-R-1) (2-R) =1
(3) (R2-R+1)(2-R) =1 (4) (R2+ R+ 1) (2-R) =1

feEr W foAgER 919 R 353 & U@ dad et 9 (el &1 s C W 8) 1 35 3w f2at (cavity) 918
S 8 (IR @1 d= O W B) A 99 ¢ 2 (Brnfed) &1 semE o G g (S & Jee o 9d8 W B) 21
T H R AF 9 § & 319 ) I gR1 snd fan o |adbar 27

=N
=1"

=

(1) (R2+ R-1)(2-R) = 1 (2) (R2=R-1) (2-R) = 1
(3) (R2=R + 1) (2-R) = 1 (4) (R2+R+1)(2-R) =1
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Sol.

17.

Sol.

a4

M, = %nR3p

4
M, = 2 (1)(-p)
CMX, +MX,

Xcom
M, + M,

4 s 4 3
[3 nR p} 0+ {3 n(1) (—p)} [R - 1:'

= =—(2-R)

2 AR + 3 n(1 ()

R-1
((R3_1))=(2—R) (R#1)

(R-1)
(R-1)(R* +R +1)
(RR+R+1)(2-R)=1
Alternative :

Mremaining (Z_R) = Mcavit (1-R)
= (R3-13) (2-R) = 13 [R-1]
= (RR+R+1)(2-R)=1

-(2-R)

A transverse wave travels on a taut steel wire with a velocity of v when tension in it is 2.06x10*
N. When the tension is changed to T, the velocity changed to v/2. The value of T is close to :
(1) 5.15x10° N (2) 10.2x10°N (3) 30.5x10*N (4) 2.50%x10* N

Tq UP I gU Wl & R H d1d 2.06x 10% 81 A1 $H W Tl alell U APIRY TR B AR v B | IR TG BT

A deadd) T &R a1 S a1 a’¥1 &) T seaddr v/2 81 St & | T &1 a9 4 ° 9 foas Rdpcdq 8?2

(1) 5.15x10° N (2) 10.2x102N (3) 30.5x10°N (4) 2.50x10* N
1
Vo T
v [T v [2.06x10°
v, \T, ~(v/2) T
4
:>T:3£Ef39—N:0515x1mN
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18. An electron (mass m) with initial velocity v = v0?+v03' is in an electric field E = —Eolz- If 2, is
initial de-Broglie wavelength of electron, its de-Broglie wave length at time t is given by:

0 0 0

2E242 2E242 2E242 2E242

) 1.8 () . =Et 3) |1+ 85t @) 1+ SEC
m“vg mvg m-vq

U Seldgi= (™A m) b1 IRMD 3T v = vi+v,] & T 98 U fdgd &3 E = —Ek H 21 A gelag= @l
SI—aTel TR BT IRMG W A, 8 At Y B U $9P] G B

2242 2242 2242
) 1+SEC @ petEL @ Rt @ i SEE
m?vg m?vg m°v;

Sol.

Initially m(\/ivo) = :—0

~ ~ ek, ~
Velocity as a function of time = vyl + V] +?°tk
k - h 22
so wavelength m\/2v(2) N emEO 2
A= *o
22
1+ e2E°2 t2
m°vg

19. A very long wire ABDMNDC is shown in figure carrying, current I. AB and BC parts are straight,
long and at right angle. At D wire forms a circular turn DMND of radius R.AB,BC parts are
tangential to circular turn at N and D. Magnetic field at the centre of circle is :

M
N )
B
D C
N
A
wl (1) u I T wl (1)
M) 2" 7)) @ ol (3) % 4 2R " 2
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T @F1 R ABDMNDC o # famman 721 2 3R 53 fIgyd o)1 1 98 R0 81 39 dR & AB 3R BC w1 919
3R TH TR ¥ FHASI 9910 & | D R IR FAd §¢ R 3591 &1 t& 90 DMND 911 @ @211 dR & AB 3R BC
9T 39 97 TR HAE: N T D R el ¥ 96 21 39 W H a9 P bs W gED &F Bl 91 &

M

N .

R o ([ )
(n+1) (3) @) 2 "~ 5

wl (1) ]
W 2" 2 @ 3R
Sol. 1

B = (Bo), *(Bo), *(Bo), +(Bo),

Uol r . . o Uol .
sin90° - sin45°] ® + —- sin45° + sin90°
eyl R . i 1o

—l 1 ol Mol | 1
- R i1
4nR{ \/E}+2R+4nRL/§+ }O
- Mo {—1+L+2n+i+1}6

Y 2 2
_”_Oi[\/f+2n}c> _ {%+n}@

~ 4nR 27R
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M
N
—--zzoooozzf |sm
___________ N X
20. 5m
vV
O
Two liquids of densities p, and p,(p, = 2p,) are filled up behind a square wall of side 10 m as
shown in figure. Each liquid has a height of 5m. The ratio of the forces due to these liquids
exerted on upper part MN to that at the lower part NO is (Assume that the liquids are not
mixing):
(1) 1/3 (2) 1/2 (3) 2/3 (4) 1/4
M
N
—--zzoooozzf |sm
___________ N X
5m
vV
O
=1 ==l p, AT p,(p, = 2p,) B 31 &9 10 M IR P! Th ISR AR & 4w W g0 & (B ) | 9% w3
P A 5m B T9 9 a1 §RI AR $ FWI 9 MN T =t w1 NO WR ¥ arel 9&i &l gurd 81T (I8
A % 3 g9 fAfda 98 2 )
(1) 1/3 (2) 1/2 (3) 2/3 (4) 1/4
Sol. 4
P,=0
(5%
P,=pg5
. P3+P2)A
P,=pg5+2pg5

21. The first member of the Balmer series of hydroge n atom has a wavelength of 6561 A. The
wavelength of the second member of the Balmer series (in nm) is ..................

TSSO WA B IR Sl & U8 Tch bl aeed 6561 A B | 09 aR $iell & AR Teh $1 d¥esd nm

HEM e |
Sol. 486
1 (1 1)
Z=RZ| > -—
A Lnf n2 J
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22,

Sol.

23.

1 (1 1) B5R

— —RAP | = - —| =

n R 7 3 =36

(1 1) 3R

— —RAP | = - —| =2

I O P EEY T
A _20
A, 27
20

A, = == x 6561A = 48604 = 486nm
227

The series combination of two batteries, both of the same emf 10 V, but different internal resis-
tance of 20Q and 5Q , is connected to the parallel combination of two resistors 30Q and RQ. The
voltage difference across the battery of internal resistance 20Q is zero, the value of R (in Q)

HHdg SO # SISl g8 &1 9efRal &1 urRd §we (parallel connection) 3§ IS &1 UfoRigd aRi | SireT 741 2 |
a1 Rl @1 fIgd daed 9a1 10 V & W S9! fiaRe gfiiRigear 20Q 3R 5Q 8 | IR & afiRig 30Q 3R RQ
21 W gem # afk 200 idRe ufoRig arelt 928 & <fisdl &1 fAvamR 3= & a1 R (Q #) &1 79 ®

30
V, =g —in
0=10-ix20
i = 0.5A
V, =¢, i,
=10-0.5%5
V,=7.5V 10V 10V
7.5 7.5 200 50
0.5=55++ — AWMW— -MWWW—
\i |
0.5-= 0.25+7)(i > ‘gvg‘g
i

73 _0.25 > A'A'y"'
x=22 _30

0.25

A ball is dropped from the top of a 100 m high tower on a planet. In the last % s before hitting

the ground. it covers a distance of 19 m. Acceleration due to gravity (in ms2) near the surface on
that planetis ..............

T% U8 W 100 Hiex 9 U W™ & SR A TP 15 P BIST ST 8 | SR W ShHIE | T8l % s ¥ U8 g
19 m @ g8 T B B | 39 U8 W [HATHY & HRYT @RI BT A (MS2H) B ovveeevnnnnnns |
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Sol. 8
Area of shaded trapezium ou=0
V(m/s)
1 4
g|:t—2+ti| 1
L < J,.2_19 (1)
2 2 h=100m
1
—gt> =100
29
>t(s)

_._ [200 (0,0)
\ g
200
2t-L|-76 76 {4\/9_1}
g|2t-=|= - _

g =8 m/s?

24. An asteroid is moving directly towards the centre of the earth. When at a distance of 10 R (R is
the radius of the earth) from the earths centre, it has a speed of 12 km/s. Neglecting the effect
of earths atmosphere, what will be the speed of the asteroid when it hits the surface of the
earth (escape velocity from the earth is 11.2 km/s)? Give your answer to the nearest integer in
kilometer/s ...........c.etes

U gJ5ue (asteroid) gedl & @75 ¥ 10 R (R vl & 351 ) g8 W B &R uedl & &= @l 3R 12 km/s 7Ifd

3 @ 2 | IS vl § gerds A BT AF 11.2 kmst 2 I Ul & arraRel & YHId Pl A0g A9 gU 39 gaUE

DI U B FAE A THIAA GG A fHar BRf? (391 ITR kmst H FHedd TOMd H ) vovvvvnveennnnnnns |
Sol. 16

KE, + PE, = KE, + PE,

1, [GMm] 1, [GMm)
SMUG - Tor ) “3™ FloTR

9 GM 9) (11.2)
Vet R =J122+(§]%

= 144 +0.9(11.2)* = /256.896
= 16.028 km/s = 16
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25. Three containers C,, C, and C, have water at different temperatures. The table below shows the
final temperature T when different amounts of water (given in liters) are taken from each con-
tainer and mixed (assume no loss of heat during the process)

C, C, C, T
1/ 21 -- 60°C
- 1/ 21 30°C
21 -- 1] 60°C
1/ 1/ 1/ 0
The value of 6 (in °C to the nearest integer) is .......ccovvvivvvinnen..
C,, C, a1 C, & 4 (Containers) & f7#H M=—=1 drodm1 W il @1 g1 8 | 519 7 UrSll 4 e —37e
qIE18T H T oT) et AT ® o1 59 fAsor a1 eifvad arose T @1 ST 7 | ursl A o ur a6 " (efieR #H)
IR d9EE T &1 914 =i arforat # Qo ganm g1 (I8 A4 & ¥ & & uftvan § w1 &1 &9 T8 gan ®)
C, C, C, T
1/ 21 -- 60°C
- 1/ 21 30°C
21 -- 1] 60°C
1/ 1/ 1/ 0
0 A (°CH) & FHTTH QUMD 2B ovvevvnvernernnrennnns |

Sol. 50

16, + 260, = (1+2)60

8, +26, =180 ...(1)
0x0, +1x6,+2x0, =(1+2)30

8, + 26, =90 ...(2)
2x0,+0x0,+1x60; =(2+1)60

20, +6, =180 ...(3)
and 6, +6,+6, =(1+1+1) ..(4)

from (1)+(2)+(3)
360, +36, + 306, =450=106, +6, + 6, =150
from (4) equation 150 = 39 = 0 = 50°C
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