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Current Electricity
1. A cell of internal resistanc r dirves current through an external resistance R. The power delivered by the cell

to the external resistance will be maximum when

JTAR® TfoRIY r & Th Jel U Ired UfoRk1e R F &RT ya1fad Brall 8 | Fel gIRT UfORIE Bl UgTH &l ) I1fed 6T 719

NfeHIH BN, 79
(1) R=1000r 2*)R=r 3)R=2r (4) R=0.001r

A.

sol.  Formaximum power in external resistance, Internal resistance should be equal to External resistance
= R=r

COM, Momentum & Collision

2. Abody of mass m moving with an unknown veloctiy of Vli undergoes a collinear collision with a body of

mas m, moving with a velocity v,i. After collision, m, and m, with velocities of v,i and v,i respectively.

Ifm2 =0.5m, and v,=0.5v, then \4 1S

m, S B Y a¥g v,i 9 It Y m, S B aRG SN (& v,1 3T 7t TE B, P 1] T IR B

2 | TP B 9IS m, TN m, TN B P HA v,i A v, B
e m,=0.5m, dAv,=0.5 v, 8 v, &AM S BT —

1) v, —VTZ @*) v, v, B)v,+v, 4) v,—2

A.

sol. myv, +myv,=myv,+my,
myv, +0.5myv,=0.5myv +0.5myv,
V,=V,—V,

Communication Systems

3. In a line of sight radio communication, a distance of about 50km is kept between the transmitting and
receiving antennas. Ifthe height of the receiving antenna is 70m, then the minimum height of the transmitting
antenna should be
(Radius of the Earth =6.4x10°m)
e 3R R RO 3 3 o ST T 3 € 50 km 61 G812 | 4R ST g 98 e 70m
g, I U9d YT &) ~ATH 38 8H1 a1
(fe & : gt &1 Frar = 6.4x10°m )
(1)20m (2)51m (3*)32m (4)40 m

sol. \/2><70><RE+\/2><hR><RE =50x10’
Putting R, = 6.4 x 10° m and solving we geth, =32 m

Electrostatics
4. The eleectric field in a region is given by E = (Ax + B) i where E is NC~' and x is in metres. The values of
constants are A= 20 SIunitand B =10 Sl unit. If the potential atx =11is V, and thatat x=-51is V, then
V -V is
1 2
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T M R g &3 E =(Ax+B)i 8, wef ENC' # 1 x H1ex # 8 | Fradiet & 71, A = 20 SI unit Tor
B=10SIunitg| IR x=1 W@V qenx=-S5wfAug VvV, 2V -V, &
(1¥) 180V (2)-520V (3)320V (4) 48V

sol.  dV=-E.dr=—(Ax+B)dx

Tdvzj—(AHB)dx

v, -5

X2 1
v, -V, :(—A——ij
2
-5

= (—é—Bj+(é25 + B(—S)j
2 2

=12A-6B=240-60=180V

Capacitance
5. A parallel plate capacitor has 1 puF capacitance. One of its two plates is given +2 uC charge and the other
plate, +4 nC charge. The potential difference developed across the capacitor is :

U FHTR ol FeTRS & a1iRar 1 pF € | $961 U i Bl +2 puC T2 §HR) @i & +4 pC e <d 8 | Feriky

R IO fvarR 2 :
(H5V 2" 1V 3)3V @2V
A.
_a_lC e
sol. C 1uF 3uC|— 4| 3pC
- +
-+
-+
T\ +
—1pC
KTG & Thermodynamics
6. The given diagram shows four processes i.¢., isochoric, isobaric, isothermal and adiabatic. The correct
assignment of the processes, in the same order is given by :
I M 3 9 IR UhH, THRIEdH®, THeEE, FHaTIR dol ST, [ T 2 | 39 Ui &1 S %4 ¥ 8
fAfdam=or g :
a
R
(+]
d
v—>
(1) adcb (2) adbc (3*) dabce (4) dacb
A.

sol.  Between the isothermal and the adiabatic processes, P-V graph for adiabatic is steeper.
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Magnetic Field & Force

7. Two magnetic dipoles X and Y are placed at a separation d, with their axes perpendicular to each other. The
dipole moment of Y is twice that of X. A particle of charge q is passing through their mid-point P, at angle 6=
45° with the horizontal line, as shown in figure. What would be the magnitude of force on the particle at that
instant? (d is much larger than the dimensions of the dipole)

Q1 g fggdl X den Y & FRErgaR d 8 1R, S fell Bl IRER ogad R, T@1 8 |Y BT fgga et X @
QT[T S | q 3T BT Ueh BV 59 Q1 & Sl 7l famg P A &SI &1 A 0 = 45° & D101 |, FRATTAR, TR © |
S &0 TR V1 UR Ueh ol g bl URATT 1 81T? (&1 & : d fggd & 3R (dimensions) ¥ 31A8® a1 5 [)

€ d >
a8
5N . 0.......|.
X P N
" Y

(M) 2M)

e
*1) 0 ) \4m (dj
2

2 2
A.
sol. #m = q(\?x ]§)
B=B,+B,
B}’
X
S
--------- 2
M d d I
2 2 Y
Since My = 2Mx
|B, |=|B, |

—

B, isparallelto V
= F=0

Simple Harmonic Motion

8. A damped harmonic oscillator has a frequency of 5 oscillations per second. The amplitude drops to half'its
value for every 10 oscillations. The time it will take to drop to 1/1000 of the original amplitude is close to:
Teh SqH(~Gd AT Qletd Bl IGRT U HHUS 5 IeT | SHBT I IS 10 ST & 918 37181 81 ST 8 |
9@ 7ol AT D1 1/1000 I[A1 T H & FHI Bl AiTde 719 8T :
(1)100s (2)10s (3)50s (4*)20s
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A.

sol. Time for 10 oscillations = ? =2s

A=A e
- B
5 € = In2=2k ... (1)
103 =¢e™ = 3Inl0=kt ... 2)
2 3In10 3Inl0
—=t= = x2
1 k In2
=6x 2.3 ~ 20s
0.69
Units & Dimensions
9. If Surface tension (S), Moment of Inertia (I) and Planck’s constant (h), were to be taken as the fundamental

units, the dimensional formula for linear momentum would be:
Il g8 1 (S), STscd el (1) T21 Widh +1acien (h) BT Hed ST A1 1 Y& AT T A1 3 81T
(1) Sl/213/2h—1 (2) SB/ZIl/ZhO (3) Sl/ZIl/zh—l (4*) Sl/ZIl/ZhO

sol. [p]=MLT'=[I*hS7]
— MxL2x (ML2T—1)y (MT—Z)Z
=Mx + y +z L2X+2y T—y—2z

x+tytz=1
2x+y)=1 +y= l zZ= l
x+y)= = Xty=7 = 5
1
y+2z=1 = y=0 = X = )
[p]=+IS
Alternating Current
10. A circuit connected to an ac source of emfe = e sin(100t) with t in seconds, gives a phase difference of /4

between the emf'e and current i. Which of the following circuits will exhibit this?
(1) RL circuitwithR=1kQand L=10mH

(2) RL circuitwithR=1kQand L=1mH

(3*)RC circuit with R =1kQ and C =10 QF

(4) RC circuit withR=1kQ and C=1 QF

19 Ueh fagfd e 9ot e = e sin(100t), STel t Ahvs | 8, B YeATdcil T Bl Teb TRU ¥ Sirsd & ol fdgd a8
Il e AT IRT i H /4 BT BRIl et 2 | 771 9 9 forsy ufkaer # S gnmr?
(1) RL — 9Ruer, 518 R = 1 kQ @ L = 10 mH

(2) RL — oRuer, 518t R=1kQ@enL =1 mH

(3) RC — ufRuer, 5ef R=1kQ @ C = 10 QF

(4) RC —uRuer, 5t R=1kQ @1 C =1 QF
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A.
sol. As (I)z%, x. =R
Electromagnetic Waves
11. The magnetic field of an electromagnetic wave is givenby B — 1 ¢ x 1076 cos(2x107 z+ 6x10'%t) (2I + 3) 2
The associated electric field will be
T fE[d graep i ok Bl g &7 i 8
_ > 2\ Wb
B = 1.6x10cos(2x107 2+ 6x10') (21 +]) 7
@ HI AT &5 B
(1%) E=4.8x10% cos(2x1072+6x10"t) i+ 23)X
m
(2) E=4.8x10"cos(2x1077+6x10"t)(2i + j)X
m
(3) E=4.8x107 cos (2x1072-6x10t)(~2j+ i)x
m
(4) E=4.8x10 cos (2x107z+ 6><1015t)(i—2j)X
m
A.
sol.  Amplitude of electric field, E=B C
=1.6x10"° ><\/§><3><108
= 4.8x10*x~/5 V/m
Also Ex B isalong —k (the direction of propagation)
—  Eé=4.8x10" cos(2x10” z+6x10" t)(—i+ 2}')X
m
Current Electricity
12. In the circuit shown, a four-wire potentiometer is made of a 400 cm long wire, which extends between A and

B. The resistance per unit length of the potentiometer wire isr=0.01 {/cm. If an ideal voltmeter is connected
as shown with jockey J at 50 cm from end A, the expected reading of the voltmeter will be

faEm T uRu § U IR IR aret fawaardt & 400 cm o4 IR &1 A d21 B & €9 # @ 1 § (o <Ra)
| 599 faMaHTdl TR &1 UapTas] oaTs UfeRie r = 0.01 Q/cm & | IS T 317 el dieeHieR Bl AR Sital J & et
IR A 50 cm 0 R T &, 1 dleeHIeR & U3 I JATUTErT A1+ 81 :
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1.5V,1.5V
0.5Q20.5Q A J
—iH| L

(4]
o
o
3
11

210
B .<— 100cm —>

(1)0.75V (2)0.50V (3)0.20V (4%)0.25V
A.
sol.  Resistance of potentiometer wire, R =400 x 0.01

=4Q
3
[===0.5A
= 6
= Reading of voltmeter =1R,|
=0.5 x50 x0.01
=025V

Nuclear Physics
13. Anucleus A with a finite de Broglie wavelength A, , undergoes spontaneous fission into two nuclei B and C of

equal mass. B flies in the same direction as that of A, while C flies in the opposite direction with a velocity equal

to half of that of B. The de-Broglie wavelength 2., and 2 . of B and C are respectively

AR S—817ell aRTeEd A, & Ueb Wb A BT d: fIRgus aRTeR S| @ a1 A1%ebi B 7o C H e | B e

A ) fezm § e C 1 Sae fawia feen § B & a6l 971 % Sirell &, 1 B @ C 1 el axiIeed, A, il A,

HHL: BN :

(1) 2x, A, (2) kA, /2 G*)h 20, A, 4) A, 20,
A.

h

Y

sol. A mv,

Conservation of linear momentum

Ly LMy mV_mv
= AT T T
v
VA:Z
4h
A, =
= A mv
xB:mL:ﬂ:k—A
my, m 2
2
h  4h
ST A
2°2
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Gravitation
14. A rocket has to be launched from earth in such a way that it never returns. If E is the minimum energy delivered

sol.

by the rocket launcher, what should be the minimum energy that the launcher should have if the same rocket is
to be launched from the surface of the moon ? Assume that the density of the earth and the moon are equal and
that the earth's volume is 64 times the volume of the moon.

U e B Yol A 39 a8 UEIUd xd & b 98 aroe =181 o1l 2 | Afe $9a for Aabe vetua (launcher) gRT S
T =IATH H1l E B, T S ADT Pl A1 Bl Acs 1 YaId R & o7 Yerues §IRT < T YA Srol| 1 8RN 2
AR &b geall oIl =1 &1 °icd A © T Yedl Bl 3T awd1 4 64 I SR ©

(1)E/64 (2)E/4 (3)E/16 (4)E/32
3
B GM m
RE
E' — GMmm
I{M

M, _d,xV, _1
= ReZAR, Ny T axv. 64
EM R T, 1T
E M, R, 64 16
E
E'=—
- 16

Errors & Significant Digits

15. In a simple pendulum experiment for determination of acceleration due to gravity (g), time taken for 20 oscillations
is measured by using a watch of 1 second least count. The mean value of time taken comes out to be 30 s. The
length of pendulum is measured by using a meter scale of least count 1 mm and the value obtained is 55.0 cm.
The percentage error in the determination of g is close to :

U TR Qe @ TANT, FSTH [Rocd I @ROT (g) 191 8, § 20 [Tt 1 F99 T 1 sec eHdHID dTell Toh favTH
TS A A B | 59 F9I BT 778 7149 30 s 3T & | &Teld B T8 DI 1 mm THdqHid & UHH 9 7799 TR 55.0 cm
3t B | g @ 19 ¥ ufcrerd Ffe &1 wf e A 8w
(1) 6.8% (2)0.2 (3)3.5% (4)0.7
A. 1
/ /
. T= 27'[ — = 47‘[2 —_
sol \/; = g T2
fg AL, 281 =(E+ 2X1jx100
g | T |55 30
=~ 6.8%
Electrostatics
16. An electric dipole is formed by two equal and opposite charges q with separation d. The charges have same

mass m. It is kept in a uniform electric field E. If it is slightly rotated from its equilibrium orientation, then its
angular frequency s :
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Ueh faefd fega d g1 R I &1 aR1eR Ud fquRId A2 q | 991 5 | 32T DT YhAAT S m © | §HD] UHHHI
faerd &3 E # Td € | 390 3@ TR & NI et |1 g E, o Brof amafRy o g9

2qE 9E |k 9E
(1 md )2 md ) 2md @) \/;

A. 1
sol.
qE
7= la
d’e md? d%0
—Eqdd =1 =2 .
W= "
- d’0  2Eq0
dt* md
fZEq
0=,—
= md
Rotation

17. Arectangular solid box of length 0.3 m is held horizontally, with one of its sides on the edge of a platform of
height 5 m. When released, it slips off the table in a very short time t=0.01 s, remaining essentially horizontal.
The angle by which it would rotate when it hits the ground will be (in radians) close to :
0.3 m IS & VS 314 ARAIPR S & T RN BT 5 m 9 ©IchiH & [BIR W &fIsT udel 837 € | 519 S
BTG & A1 oI &1l I8< gU 98 dd 99 1= 0.01 s 3 351 TR et S 8 | 519 I8 S 0= IR & 31 98
ST st 1o (VST #) g3 SR ?

1777707777777
(1)0.3 (2)0.02 (3)0.28 (4)0.5
A. 4
sol.  Initial angular acceleration before it slips off

/
meg—=Ia
g2

X

o=
2

Angular speed acquire by the box in time t=0.01 s
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o= ot =3—g><0.01 :lerad/sec
21 2x0.3 2
The angle by which it would rotate when hits the ground
0 = ot'

fZH
[Assuming o = constant and t' = time of fall = ? =lsec
|
. 0 =—radians
2

COM, Momentum & Collision

18. Auniform rectangular thin sheet ABCD of mass M has length a and breadth b, as shown in the figure. If the
shaded portion of HBGO is cut-off, the coordinates of the centre of mass of the remaining portion will be :
S M B UHAA MIATHR Udel! agar ABCD, @) of=ms a aen dreTs b &, &l o # fewmn g 1 af
9@ 3MesTiad Y HBGO &1 HITHR BT &d & Al 91| IGaR & ST g $I M elid e ;

.A(D,b) " (a,b)
T
(0,0) @0
2 2 5a b 3 3b 5a b
M{373 @D1212 SR W33
A. 2
sol.  X-coordinate of CM of remaining sheet
~ MX-mx
cm M _ m
dm)x| & |-m[ 38
_ 2 4)_3a
4m—-m 12
Similart 5b
imilar =—
y YCm 12
w32 5
12 12
Current Electricity
19. In the figure shown, what is the current (in Ampere) drawn from the battery ? You are given :

o 9 fearE Y 928 | Adel ar1 &1 79 (TfoeR ) a1 e R R B
R, =15Q,R,=10Q,R,=20Q,R,=5Q,R.=25Q, R =30Q,E=15V
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(1)13/24 (2)9/32 (3)20/3 (4)7/18
A. 2
sol.  Equivalent resistance of the given circuit

R, =45410x90 :(45+£j9=@9
| 10+50 6 3

15 9
160 32
3

Vectors

20.  Let|A, |=3,|A, =5 and | A, +A, |- 5. The value of (2A, +3A, ) #(3A, -24, ) is:

Rard |A[=3, A, =5 @ [A +A, |=5 &7 (24, +3A; ) o(3A, ~2A, ) @1 s 2 :
(1)-106.5 (2)-118.5 (3)-99.5 (4)-112.5
A. 2

sol. (24, +3A,).(3A,-2A,) =6 | A, +5A,A; 6| A, [ = (6x9) +5A, A, —(6x25)....()

|A,+A,|=5 = 25=9+25+2A A,

=  2AA,=-9 ..(i)

From (i) and (ii),

= (2A+3A,)(3A,-2A,)=54-22.5-150=-118.5

Geometrical Optics
21. Calculate the limit of resolution of a telescope objective having a diameter of 200 cm, if it has to detect light
of wavelength 500 nm coming from a star.

U IR 4 37 32 500 nm T & YhTel bl A (detect) B & o1 200 cm T & JAGID o dTel

REE B faHE HHT S1d B
(1)457.5x107 radian (2) 305 x10 radian
(3) 152.5x107 radian (4) 610 x1 0~ radian
A. 2
1.22A
.=
sol D

1.22x500x10°  1.22x500x10~°
Matrix ]EEUAFa —Pi i Sikar Pl 01572-241911, Mob. 97836-21999, 97836-31999 10
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0 =305 x 10 radian

Magnetic Field & Force

22,

Two very long, straight and insulated wires are kept at 90° angle from each other in xy-plane as shown in the
figure.
|1 98 o1, WY A1 faegd e ARI D1 T gER A 90° Pl IR FIATAR xy-9ciel H @1 ¢ |

These wires carry currents of equal magnitude I, whose directions are shown in the figure. The net magnetic
field at point P will be :

ARI A g dAr g1 1, o 4 fawmdl f=n 4, 98 %61 ¢ | fd=g P uR uRem)) grrai &3 8

ol Mol o o Mol o) o
——(z - Z+ X+

(1) Zero I @@ )~ Y @) 5 {&+9)
A. 1

s oo Mlre

B=B,+B, = k-k|=0
sol. 1 2 2nd |: :|
Electrostatics
23.  Apositive point charge is released from rest at a distance 1, from a positive line charge with uniform density.

The speed (v) of the point charge, as a function of instantaneous distance r from line charge, is proportional to:

faRTHTER R U favg &1 AT D1 Yeb YpTHI Hied & eTce YT 3T W 1, G R BiSd ¢ | fwg sfrarer o

=T (v) TR AL ATEOD X 1 & el & ©U H FHAUI A1

LSS
< ro >
r r r
(HVeE =] @vaxe (3) vVooin| — @ Vel
Ty I Ty
A. 1
A

E=

sol. Drte,r

K A
Vdev = I_2n80r dr
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A r
— VP _ VG = Il’l—
2ne, 1,

1
Emv2 =q(V, - V;)

- ]

Geometrical Optics

24, A convex lens (of focal length 20 cm) and a concave mirror, having their principal axes along the same lines, are
kept 80 cm apart from each other. the concave mirror is to the right of the convex lens. When an object is kept
at a distance of 30 cm to the left of the convex lens, its image remains at the same position even if the concave
mirror is removed. The maximum distance of the object for which this concave mirror, by itself would produce
a virtual image would be :
Ueh I ol (BT g3 20 cm) AT Teh FacTdl SUvT, FSTeh 9 3187 Ueb 61 Y& H &, DI U gax H 80 cm I g3
OR X 1 8; gl Y01 STl i & I3+l R W[ 8 | 579 Ueb giq Sl of=d & Gi1 % 30 cm B g3 IR
) I © A1 ST ufifdw ST I WR &1 & 8, el B 7addl JUvl Bl S9! ReIfd I ge A S | avg 3
HferemeH g¥1, forde forq g8 sradel Ul ge A &1 sl ufafew a=ma, 8

(1)30cm (2)25cm (3)20 cm (4) 10 cm
A. 4
sol. f=20cm
—t— I X
o 60—
1-30 cm UI—80—|£
111
v u f
r,r_1
v 30 20
1 N 30-20 10
v 20x30 20x30
v=60cm
So clearly radius of curvature of mirror is 20 cm. Now if the object is placed within focal plane i.e. 10 cm then
image formed by mirror is virtual.
Nuclear Physics
25. The ratio of mass densities of nuclei “°Ca and 'O is close to :
“0Ca @1 '°0 & ATWHT B GFH T7cd B AFUTI DI Al~Tehe A B :
(1)0.1 2)1 (3)2 45
A. 2
sol. Densities of nucleus happens to be constant, irrespective of mass number.
Semiconductors
26. A common emitter amplifier circuit, bilt using an npn transistor, is shown in the figure. Its dc current gain is 250,
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R.=1 kQ and V=10V What is the minimum base current for Vi to reach saturation ?
3 H % npn TIRTRER §RT TR TR SHIS IS Yaeid HI @M1 17 8 | $961 de &RT Yagi= 250 & Tl
SHR. =1kQ @V =10V 8|V _, ® g (saturation) & ol SATEMR GRT BT ~IATH HIH €T -

(1) 10 pA (2) 100 pA (4)40 pA
A. 4
sol.  Forsaturation, V_..—1 xR =0
. Ve 10 )
i =—-=—=10"A
fu— c RC 103
I
B=--=250
B
I. 107
=—== =40pA
57250 250
Rotation
27. A solid sphere and solid cylinder of identical radii approach an incline with the same linear velocity (see figure).
Both roll without slipping all throughout. The two climb maximum heights hsph and hcyl on the incline. The ratio
hsph . X
T isgiven by:

cyl

U 3 Tl AT U SI4 detd foTan! FIoam 991 &, o 19 a0t &l aRt TH &g I3 o 32 & (R <) |
I | A T Q1 I et Jedd g Feid & | A A4 T W fASTH s b, T A, T F€ I 2

sph

U h,, BT
4 2 14
(1) 5 (2) 5 31 4) 15
A. 4

1, 12 ,(vY
sol. mgh =5mv + .ng | =
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T mv’
o™ e (1)
mgh —lm2 1 mR” lz—émv
g cylinder 2 2 2 R 4
hsph _ Tx4 _ 14
N _wh -
hcylinder l 0 X 3 1 5
Kinematics
28.  Anparticle starts from origin O from rest and moves with a uniform acceleration along the positive x-axis.
Identify all figures that correctly represent the motion qualitatively. (a =acceleration, v = velocity, x =
displacement, t=time)
Teh DT RERTIRT I b gTcHD x 3161 Bl faen 3 Jetfawg O i w@Ro1 3 =rerell & | g8 941 = 91 iford Sl
9 HUT B 1A BT TOMTHS U H Fel T & | (a = @R, v = 9, x = [Jenm=, t = J979)
I x .
(A) (B) ©) (D)
o t 0O t 0O 0O t
(1) (A) (2)(A), (B), (C) (3) (A), (B), (D) (4) (B), (C)
A. 3
sol. a=Constant
v=at
[ : .
X= ) at” [Particle starts from the origin]
A, Band D are correct graphs.
Elasticity
29.  Young's moduli of two wires A and B are in the ratio 7 : 4. Wires A is 2 m long and has radius R. Wire B is
1.5 m long and has radius 2 mm. If the two wires stretch by the same length for a given load, then the value
of Riscloseto:
S AR A T B & I YIRS NI &1 U 7 : 4 8 | TR A D o=Ts 2 m 71 AR 8 | AR B &1 =g
1.5 m T2 331 2 mm 2 | IS 59 Q91 ORI &1 o=0Tg ¥ gls, U 38 TR IR & PRV, SRIER 8 A1 R &1 Afdhe
H BT :
(1) 1.3 mm (2) 1.9 mm (3) 1.5mm (4) 1.7 mm
A. 4
FL
AL =—
sol. YA
LA _ LB
- Y,y Yer
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L, Y
= A By
fu— A LB YA B
/2x2x4
= x 2mm
3x7

= 4 x2 =1.7mm
4.58
Gravitation
30. The temperature, at which the root mean square velocity of hydrogen molecules equals their escape velocity

from the earth, is closest to

[Boltzmann constant k, = 1.38 x 10> J/K]
Avogadro Number N, = 6.02 x 10> /kg

Radius of Earth : 6.4 x 10°m

Gravitational acceleration on Earth =10 ms~]
g AT, 579 UR BT SO 1Y) T a3 H1ed el o7, 2l | S Ueld 97 & aR16R 81, 1 AfTdhe A B
[fean & : dieesi fFardie k, = 1.38 x 102 J/K

SRy e N, = 6.02 % 10% /kg

ged) &) BT = 6.4 x 10° m

Gedl Bl YRcdld @R = 10 ms?]
(1) 10*K (2) 650 K

A. 1

sol. Vrms=,/3R—T:11.2><103m/s
M

M

T=—x(112x10*)?
= R ( )

2x107°

(3) 800 K 4)3 x 10°K

= x125.44x10° =10*K

3x8.3
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