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Geometrical Optics
1. The value of numerical aperature of the objective lens of a microscope is 1.25. If light of wavelength 5000 A

is used, the minimum separation between two points, to be seen as distinct, will be :

Ud eI elt & SIfIgead ol & HeaTed gRa@ (numerical aperature) &1 914 1.25 & | 3f& 5000 A arqed &1
THTR TRATT X l, ] fagall Pl STeT—aTeT & & ford I 419l &l =IAeH g3 81 :

(1)0.24 um (2) 0.38 um (3)0.48 um (4)0.12 um

A. 1
1.220
. emin =T~

sol D

D_ 1.25

2f

_1.22Af  1.22x5000x107"
"D 2.50

=0.24 um
Rotation
2. A circular disc of radius b has a hole of radius a at its centre (see figure). If the mass per unit area of the disc

varies as (&j , then the radius of gyration of the disc about its axis passing through the centre is :

r
Al IR 536 &1 R b T | 399 U& 98 39 D= W 991 &, s 331 a g, 3 R4y | 3t e &
YU dhTH—e3h e BT SH, (ﬁj & TR URafld 81l 8 I, §9 dws I Jok+ arell 31el & uRd:, f$wh 3
r
afRyeor 3 8
| a+b ) A a’+b’ +ab

1) @ @ —5—
A. 4
sol. = c=20 90 3 trdr = dm

r r
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= m = o 2n(b - a)
: 2nc
I= coznjrzdr =220 (b —ad)
! 3
mk’=1= 270, (b—a)k’ = %(bteﬁ)
=N k*=—(b’+ab+a’)
k _ l (b3 _ a3)
3 b-a
Kinematics
3. A shell is fired from a fixed artillery gun with an initial speed u such that it hits the target on the ground at a

distance R from it. If t and t, are the values of the time taken by it to hit the target in two possible ways, the

producttt, is:

el ReR A9 | U TMie], URMAS =7l u ¥ U PIVT UR, T SIAT & b el el IR 37 e UR oIl & | e
B AT A G R & | A 7ot §RT w6 WR o7 & &1 AHd AW &, 3R $7TH o1 THY HH: t, AT, 8 1, TOHbel tt)

BT :
LR 2R LS LS
(1) 54 27 ) *) g
A. 2
sol.  For same horizontal range.
R - u’sin 20
g
0,=0& 0,=(90-0)
2usin© 2ucos0
SO t, = and t, =
g g
u’4sinOcos0
1 = - 2
g
2u’sin20 2R
= =" — ="
g g
Current Electricity
4. The resistive network shown below is connected to a D.C. source of 16 V. The power consumed by the

network 1s 4 Watt. The value of Ris :
R T wfcRIg ] & aRU &1, 16 V & T SLAL (D.C.) TId 9 SI1$1 71 € | aRueI §R1 Suad e 4 dfc B,

I R &1 |9 8T

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999



h Matrix JEE (MAIN ONLINE) 2019

JEE Academy

4R 6 R
R """" R
4R 12R
|1
I
e=16V
(1H8Q 210 3)16 Q 4)6Q
A. 1
sol. ch=2R+R+4R+R= 8R
2
A%
P=—— - 16064
R,
16><16:R — R=80
8R
Wave Optics
5. In a double slit experiment, when a thin film of thickness t having refractive index 1 is introduced in front of one

of the slits, the maximum at the centre of the fringe pattern shifts by one fringe width. The value oft is (A is the
wavelength of the light used) :

% fg—FB3R Rt #, {5l uap 3R & |19, t AT Qe p Mad=id &) U Udell fthedt 39 o1 9, fihet Yed &
P Sfeass, Ta fIhol @ AISIg & aRTaR fAReTfud 81 SIar 8, @l t &1 A4 & ¢ (A UHI &I TR 7)

2 A A _r
O @ 2D ®) 2n-1) @ W

A. 4
sol. pt—t=»a

= tu-1)=1
1

= t=——7ro
(u=1)
Current Electricity
6. A galvanometer of resistance 100 2 has 50 divisions on its scale and has sensitivity of 20 pA/division. Itis to be

converted to a voltmeter with three ranges, of 0-2 V, 0—10 V and 020 V. The appropriate circuit to dosois :
=l Fea e &1 ufoRig 100 Q B | 9% el W 50 9T 8 3R g9 ganfaar 20 A/ 2 | 39 U U
areeHIex H yRafdd =1 8, 5T b iR 0-2 V, 0-10 V @241 0-20 V & | $9 oY o1 Sugard UiRu 8IT:

R,=1900 Q R,| R,| R,| R,=19000Q
R, = 8000 O R, =9900 O
(1) R,=100000 (2 R, = 19900 O
2V 10V 20V 2V 10V 20V
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R,| R,| R,| Ry=199000Q

R, = 9900 O
3) R,=1900Q
20V 10V 2V 2V 10V 20V

R, =2000 O
R, =8000 Q
R, =10000 O

A. 1
sol.  ForR,
I = 10° A
10°(R, +100)=2V = R =1900Q
ForR,
10°R, +R,+100) =10V
= R, +R,+100 = 10000
= R, =8000 Q
For R,
10°(R, + R, +R, +100) =20 V
= R, +R,+R,+100=20 x 1000
= R, =10000 Q

Electrostatics
7. Apointdipole p = —p,X is kept at the origin. The potential and electric field due to this dipole on the y-axis at
a distance d are, respectively : (Take V =0 at infinity)
o a5 fg—ga p=—p X, qa1 a5 R Rerd &, 1 599 fggd & RO, y-3161 R d X W, f3wa T fagga &= eri
HH: (AT FT RV =0 ®)
1P| p pl P D p
(1) 4me,d* dme,d’ (2) 4ne,d* dne,d’ 3)0, 4ne,d’ #)0, 4ne,d’
A. 3

sol. ]:Z=K£3 3cos’0+1
r

=  0=n2 (0,d,0)
_kf)

E= e

Magnetism - JEE Main

8. A magnetic compass needle oscillates 30 times per minute at a place where the dip 1s 45°, and 40 times per
minute where the dip is 30°. If B, and B, are respectively the total magnetic field due to the earth at the two
places, then the ratio B /B, is best given by :
Q1 T UR THA BV BT A1 B 45° 21 30° B | 57 RAH R U FHII s U MAe 7 e 30 201 40
Gl Rl B | Afe, g1 &1 XMl WR Yol & ol graaid &5 B disdll shwer B, e B, 8 @ arqurd B /B, &
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[RESSLEIEESRIE
(122 (2)0.7 (3)3.6 (4)1.8
A. 2
sol. T =2sec,T,=3/2
B — o Bl
For place (1), By, = B cos45 _ﬁ
B,+/3
For place (2), B, =B, cos30° = 2f
I T] BHZ
T=2xn : = “ilm
" T, BHI
4x4 _B,\3x2 B, _6x9
9 2B, ~ B, 2xl6
B
— —1=0.68~0.7
2
Electromagnetic Waves
9. An electromagnetic wave is represented by the electric field

E =E, fisin[ot+(6y —82)]. Taking unit vectrors in x, y and z directions to be i,j,k » the direction of
propogation §, is :

Ue fargga et o) &, e &, E = E fsin[ot+ (6y —82)], 3 Frefia fiar wman & | afd x, y den z famn
¥ gpTg A HA: 1, jaenk &, TRVl B 3701 § & o, Wl fdpeu &

(_3irak . (3i-4] . [ —4k+3j . [4)-3k
{58 o) o) it

A. 1
sol. E=E_ sin(wt+6y-238z)

8k—6] [ 4k-3j
10 5

S=

KTG & Thermodynamics
10. A sample of an ideal gas is taken through the cyclic process abca as shown in the figure. The change in the
internal energy of the gas along the path ca is—180 J. The gas absorbs 250 J of heat along the path ab and 60

J along the path be. The work done by the gas along the path abc is :
T AT I b, For H <21 T SIAR @1y UghH abea A JSTRT ST & | ca U2 & (el I Bl ST=<IRD Sl

H gRacd= 180 J 2| ab & U & 33w, I 250 J SHBAT STa=NT HReAl & 1 be U & 3rfas, 3199 60 J o1
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IS BT & o1 92 abe & e, 19 gRT b1 T H1 2

f ¢

(et

a b
V—
(1) 1307J (2) 1007 (3) 140J (4)1207J
A. 1
sol.  For the process (c—a), AU_=-1801J
For process (b —¢) — Isochoric (W, = 0)
AU=601]
Heat absorbs along (a—b),Q =250
Also . AU_ =0
AU, =1201]
SoW,__ ,=130J
Total work done from (a— b — ¢)
=W, +W, =130]
Thermal Expansion
11. At40°C, abrass wire of 1 mm radius is hung from the ceiling. A small mass, M is hung from the free end of the

wire. When the wire is cooled down from 40°C to 20°C it regains its original length 0of 0.2 m. The value of M
iscloseto:

(Coefficient of linear expansion and Young's modulus of brass are 10~°/°C and 10" N/m? respectively ;
g=10 ms™)

40°C TR YTl &1 Vs IR ! 3501 1 mm 2 8 4 dAed] 831l 2 | U BISI SH M IR & Jad R 91 g3l
2 | 518 dR BT 40°C A 20°C T 3us] b1 STl &, Al I8 37U aaifded arairs 0.2 m H 311 Sl &, A1 M &1 o9

A BRT —
(et & X TR O eI I Argerd HHe: 10-5/°C o 10" N/m* 8, g = 10 ms2)
(1)0.5 kg (2)0.9 kg (3)1.5kg (4)9 kg
A. Bonus
Mgl
—= -y
sol. AA
Mg/
AL =S

Mechanical AY
Al =IlaAT = lo x 20

The
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Mg/ =20a/
AY
-5 -6 11
M= 20x107 xtx1x107 x10 — 6.28kg
10
Magnetic Field & Force

12. A thinring of 10 cm radius carries a uniformly distributed charge. The ring rotates at a constant angular speed
of 40 trad s about its axis, perpendicular to its plane. If the magnetic field at its centre is 3.8 x 10 T, then
the charge carried by the ring is close to (u, = 4n x 107 N/A?).
10 cm 301 @ v K1 R 31maer vahaH U 3 faaRd 8 | 98 {91, 40 «t rad s & UHHM &% 8704 18] &
aRet: goiF B IE 8 | 511 R AHTA & a8 | Ife 3% s R gy &3 3.8 x 10° T &, o R uR 3w
ST B : (p, = 47 x 107 N/A?).

(1)4x10°C (2)3x10°C (3)7x10%C 4)2x10°C
A. 2
sol. B Pol and 29—
2a i
g M ©q
2a 2m
1077 x40
=——————XqXT = q=3x10°C
0.1
Atomic Structure
13. An excited He" ion emits two photons in succession, with wavelengths 108.5 nm and 30.4 nm, in making a
transition to ground state. The quantum number n, corresponding to its initial excited state is (for photon of
lenth po1240eV.
wavelength A, energy E = (i )
T Ieitord He'* 31T, ST+ =IATH Sl =T H HHAI 81 A &l HANTG BIe, e aaraed 108.5 nm
30.4 nm &, ST BRAT © | TRMAP ST TaRAT B FId FdieH A= n 8
_ . 1240eV
(A R & R BB ol =—— ) :
A(in nm)
(H)n=35 2)n=7 (3)n=4 4n=6
A. 1
E,Z’
sol. AE =-—%
n

Let is start from n to m and from m to ground.
| he
30.4nm

Then 13.6x 4[1 -—
m
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1 1
= 1-—=07498 =  025=—

2

m m
m =2 and now 13_6x4(l_Lj :L
4 n’) 108.5x10”
n=5
EMI
14. The figure shows a square loop L of side 5 cm which is connected to a network of resistances. The whole setup
is moving towards right with a constant speed of 1 cm s'. At some instant, a part of Lis in a uniform magnetic
field of 1 T, perpendicular to the plane of the loop. If the resistance of Lis 1.7 O, the current in the loop at that
instant will be close to:
BT 3G H 5 cm YTl BT U GIbIR UTe L &= 1= 2, Sl 9feRie] & geb uRuel | ST @ | I8 Fa1e 1 em s
1 Y T AT H, ST MR T A= T@T R | fheft &101 L 1 U 9T 1 T eIl & Uhaasie graanial &3 § § | I8 &
I L & FAAA & o dd © | i, 59 TR &1 UicRig 1.7 Q 2, A1 59 &707 SHH &1R1 &1 (Hidhe /149 817
v=1cm/sec
PO L — B
o¥olIoXo) BN
B 00006 A c
oXol[oXo) 10 20
OO0V b
S5cm
(1) 170 pA (2) 60 pA (3) 150 nA (4) 115 pA
A. 1
sol.  VBL=iR_
R, =§Q+1.7 =3Q
. (BLV) _ ()(5x 102)x1072
R, 3
:§x104A:1.7><104‘A
=170pA
Rotation
15.  Auniformrod of length /is being rotated in a horizontal plane with a constant angular speed about an axis

passing through one of'its ends. If the tension generated in the rod due to rotation is T(x) at a distance x from
the axis, then which of the following graphs depicts it most closely?

[ =TS Y, fareft YT B8 I, A FHAe H, U ReR 1oy aret 3 g 71 @1 © | goi—2iel B @ U RIR
H IoRdl & | A, 39 UM & BRI, B H Sd~ 19, 3187 H x g3 W T(x) B a1 Fr=ifhd 3§ &1 dI=ar 371 s

A4l e ®Y W 7T 872
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T(x) T(x) T(x)
T(x)
(1) 2) A3) “4)
(IR I X | X HES

A. 3
sol. 4 T

7

_ 2
T =M glx I e MO 22y
L 2L

Capacitance
16. Two identical parallel plate capacitors, of capacitance C each, have plates of area A, separated by a distance

d. The space between the plates of the two capacitors, is filled with three dielectrics, of equal thickness and
dielectric constants K , K, and K.. The first capacitor is filled as shown in fig. I, and the second one is filled as
shown in fig II. If these two modified capacitors are charged by the same potential V, the ratio of the energy
stored in the two, would be (E, refers to capacitor (I) and E, to capacitor (II)):

T FIHH AATR Ul el FETRAT H, U BI, TR C &, ITd] @il (UfCTHIA) HT &aThd A 8 3R ufeeamrsl &
dra B g d 8 | SFI <l & 4 & M B K, K 71 K, ORTIgie & O qRIdgd woid 3 @R &A1 8 | 91 widl
DI AICTS G © | g, Ugel FeRE H S%, 3INE | & AR AT SR H 3N 11 & AR @1 AT |

(E, T2 E, sper: g T e AenfRa & dwfd 8 1)

Ife g7 T4 AR 3§ e Dl FaT f49a V 4 AR fbar Sy o, S99 |l Sofiall @1 srurd 8

777

S

AN

) (D)

_
=

E, K +K,+K)K,K,+K,K,+KK,)

E (K +K,+K )KL K+ KK +KK,) ©

1 ] B

(D E, K, K,K, ) E, 9K K,K,

3 5_ 9K K,K, 4 i_ K, K,K,

3) E, K +K,+K)K,K,+KK,+ Kle)( ) E, K+K,+K)KK;+K,K+KK,)

l_d4ft .1

ol € 734, (K, K, K,
_ 3IA‘EO(I<II<ZI<3)

'd(K KL+ KK+ KGK)

Ag,
3d
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E _C _ 3K K,K, y 3
E, C, (KK,+ KK, + K3K|) (K, +K, + K3)
E _ 9K KK,
= E, K+K,+K)KK,+K,K;+K;K))

Dual Nature of Radiation & Matter

17.

sol.

The stopping potential V  (in volt) as a function of frequency (v) for a sodium emitter, is shown in the figure. The
work function of sodium, from the data plotted in the figure, will be:

(Given: Planck’s constant)

(h)=6.63 x 1073 Js, electron charge e = 1.6 x 10" C)

et R #, e RSt B R, Mg (v) B et a w0 i, PRI R V, (dree #) & uRad 1 qaifar
T2 | §9 W ¥ WIRSTH BT HRI—Hel U 8T ;

(fean 2 : it ReRia® (h) = 6.63 x 103 Js, Selag= 3maee = 1.6 x 107" C)

3.0
T 2.0
\'/

0
1.0

2 4 6 8 10
v (10" H2)
%

(1)1.95eV (2)2.12eV (3)1.82¢eV (4) 1.66 eV
4

he
=—=hyv
¢ A
d=hx4x10“Hz=1.654eV

=  ¢~1.66eV

Kinematics

18.

The trajectory of a projectile near the surface of the earth is given as y=2x — 9x2. If it were launched at an
angle 0, with speed v, then (g =10 ms™):

Tl veTe & GeTg—uer B, 9 I Wy = 2x — 9x, ¥ e foban Sirefn & | afe, 91 v, =rel g1 6, 101 OR gHifre
fa g dl (g =10 ms?) :

1 5 2 3
(1)0,=sin™ (Tj andv,= T ms"' (2)6,=cos™ (—j andv,= —ms!
5 3 J5 ©5
(3)6_=cos™! (Lj andv, = émS‘1 (4)6, =sin! (i] andv, = imS‘1
0 \/g 0 3 0 5 0 5
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A. 3
sol. y=2x-9x2

Comparing it with equation of trajectory

2

_ &
24% cos* 0
tan9=2
10x5

2
2v,

y=Xxtan0—

And 9

= Vozgm/s

Sound Waves

19. A submarine (A) travelling at 18 km/hr is being chased along the line of'its velocity by another submarine (B)
travelling at 27 km/hr. B sends a sonar signal of 500 Hz to detect A and receives a reflected sound of frequency
v. The value of v is close to : (Speed of sound in water = 1500 ms™")
18 km/hr &1 =7t & TIfcrefiel U Ug el (A) &1 UreT, S9! T & srgfast 27 km/hr @1 =1a 9§ wfeiiel ga1
ggel (B), @l 8 | A Bl @i @ fog, B 500 Hz &1 Ua eaf Riveat oicl! 8, @1 3Mgiy v & wrafida eafy gt
BI 8 | v T 1 B, ST+ (U H &af= @ =it = 1500 ms™)
(1)499 Hz (2) 504 Hz (3)507 Hz (4)502 Hz

A. 4

sol.  f (frequencyreceived by A)

1500-5
= VO _—
1500-7.5
f, [frequency received by B]

1495 1507.5
Vi X X
1492.5 1505

=502 Hz.
Geometrical Optics
20. A concave mirror has radius of curvature of 40 cm. It is at the bottom of a glass that has water filled up to 5 cm

(see figure). If'a small particle is floating on the surface of water, its image as seen, from directly above the glass,
is at a distance d from the surface of water. The value of d is close to :

(Refractive index of water =1.33)

40 cm FEhdT 531 BT U 3fadel SUvl, IR (o) H S TR SR, Yo RTerq &1 dell § 3@ & | A § 5 cm
$ATS TP STel W_T B | U BITT A1 HUT Siet ! H8 R R 381 2 | Femd & S U A <@ W, 391 Uil 5d
o1 Aag 9 d W B, A1 d &1 fFae 7149 811 : (U1 &1 s7uac=ie = 1.33)

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

particle
""" @A
[ .......]%cm
.................. J
(1) 11.7cm (2)6.7cm (3)13.4cm (4) 8.8 cm
A. 4
|
L Vs 20
1_-11
vV 20 5
1.3
vV 20
dZ(@—i-ijé
3 4
_3
4
d=8.8cm
Current Electricity

21. To verify Ohm’s law, a student connects the voltmeter across the battery as, shown in the figure. The measured
voltage is plotted as a function of the current, and the following graph is obtained :
If'V, is almost zero, identify the correct statement :
319 @& 3 &1 AT B & (o7, b BT dlecHIcy Pl U de¥l & RiRI & 919 Sirsd 8, 3R gRue 3 areed
(V) T fagga a1 (1) & =1 |1 ured R, fFeifaed a1 991 & |
I V) 1 A T G 8, T AL DA bl =g BITY :

internal

Resistance

-8V \
L

1= 1000 mA

(1) The emf of the battery is 1.5 V and its internal resistance is 1.5 Q2
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(2) The emf of the battery is 1.5 V and the value of R is 1.5 Q
(3) The value of the resitance R is 1.5 Q
(4) The potential difference across the battery is 1.5 V when it sends a current of 1000 mA
(1) IS BT emf = 1.5 V 3IR 39H1 MRS UfRIgT = 1.5 Q B |
Q) Bremf 1.5 VANRHFTAF1.5Q |
Q) IR URIgG R HTURII 1.5 Q B |
(4) 38 & R & g favarR = 1.5 'V, 519 I8 1000 mA &RT Jarfad &l 2 |
A. 1

ER

R+r
forR=c, V=E=1.5V
forR=0,I=E/r=1
r=15Q

sol. V=

Semiconductors
22. The truth table for the circuit given in the fig. is:
e w3 uRuer & for ew AR 2

SE— e

A BY A B'Y A BY A BY
0 0 1 0 0 O 0 0 1 0 0 1
(1)010 2|0 1 0 3|0 1 1 @10 1 1
1 0 0 1 0 1 1 0 1 1 0 O
1 1 0 1 1 1 1 1 1 1 1 0
A. 4
so. = y=A.(A+B)=A(A+B)
=  y=A+AB=A(1+B)
= y:K
Electrostatics
23. Shown in the figure is a shell made of a conductor. It has inner radius a and outer radius b, and carries charge

Q. Atits centre is a dipole P as shown. In this case:
TR SN H U ATAH—DI (Aet) DI AT AT & | SHD IR G I1ed FHoar A a G2 b & | $H BT W Q
3T & | SHD b U U fggd P 2 (3 R | 50 Rerfa 4
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(1) Surface charge density on the outer surface depends on | P |

/2)
4ma’

(3) Electric field outside the shell is the same as that of point charge at the centre of the shell

(2) Surface charge density on the inner surface is uniform and equal to

(4) Surface charge density on the inner surface of the shell is zero everywhere
(1) 3% 9TeT Y6 IR Yso—ATa¥ Bed | P | W R gmm |
(Q/2)

4ma’

(3) B & aTeR I &3 &1 714 981 BT, SN, $9@ dw U= Reyd faddl w5 31ae & SRoT e 2 |
(4) BT & AARD T8 TR TS—AIL—8+cd I 81T |
A. 3

sol.  Since dipole is having zero net charge. So inside surface shall have non-zero non-uniform charge distribution.

(2) 9D MRS T TR JO—ATAY Fcd, THAHA T2l P R G |

And net field outside the region would be same as that would have been for point charge at surface.

Units & Dimensions

24, Which of the following combinations has the dimension of electrical resistance (g, is the permittivity of vacuum
and p, is the permeability of vacuum)?
frifehe 3 - fobt TSI ot fam g€t 2, it faega ufoRg &1 & (el ¢, Fafa @1 faggaeiieran (arrdgie)
T, et & graeierdn 8)?

(1) - @)~ 3) @)=
o Mo N €
A. 3
sol. Aswe knowt=RC
L
t=—
R
RS
L
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Waves on a String

25.

A.

sol.

A progressive wave travelling along the positive x-direction is represented by y(x,t) = Asin (kx—owt + ¢). Its

snapshot at t=0 is given in the figure.
D xR # T Bl 88 faedl Rt R 1, y(x,t) = Asin (kx—ot + ¢), & Ffd frar Sran g |
t =0 9R i T 31 B e 9 fan oA @

A

\/l\/\]'

T T
(1) @) () (4)0
1
y=Asin (0t—kx +¢)

Att=0and x =0 particle is at mean position and will proceed in positive y-direction

For this wave, the phase ¢ is :

A T & foIT, FHeAl § BT A BT

COM, Momentum & Collision

26.

A.

sol.

A man (mass = 50 kg) and his son (mass =20 kg) are standing on a frictionless surface facing each other. The
man pushes his son so that he starts moving at a speed of 0.70 ms™' with respect to the man. The speed of the
man with respect to the surface is :

T AfId (G = 50 kg) TAT DT 91 (G = 20 kg), T avoRfRd U6 W, U6 G & 9+ @S B | 98
T 3T 9 BT Fderd 2 | T, 98 39 aafad & Aer 0.70 ms™! @1 FTel 3 A 61 oW1 2, A1 39 aafad o
U3 & ATUel AT B

(1)0.20 ms™! (2)0.14 ms™! (3)0.47 ms™! (4)0.28 ms™!

1

From momentum conservation
50V, =20V,

vV, +V,=0.70

V,=0.20

Calorimetry

27.

When M, gram of’ice at—10°C (specific heat=0.5 cal g'°C™") is added to M, gram of water at 50°C, finally
no ice is left and the water is at 0°C. The value of latent heat of ice, incal g ' is :
~10°C avEmE & M, 9 9% (fafdre e = 0.5 cal g'°C™) @1, 50°C AT9HM & M, U STel § STef- IR, I8 9%
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feet STl & 3R STt 1 aroEr 0°C &1 ST 2, A1 9t bl I« ST &l A cal g 93

50M, 5M, 50M, 5M,

ORr v @), 3 M, @y
A. 1
so. M x5+ML=M, 50

L 50M, s

Ml

KTG & Thermodynamics
28. Two moles of helium gas is mixed with three moles of hydrogen molecules (taken to be rigid). What is the molar

specific heat of mixture at constant volume? (R = 8.3 J/mol K)
B 19 & <1 Al &I, BRI & A Arel 37031 (ST b g A 4 8) & 12t fAeman Siman & | Rer smrras )
34 101 @) AreR fafdre 3o &1 gRfT ? (R = 8.3 J/mol K)
(1) 19.7 J/mol K (2)21.6 J/mol K (3) 15.7J/mol K (4)17.4 J/mol K
A. 4

3R 5R

. 5C, =2x—4+3x—

sol v > >
21R
C, =—
Y10

Simple Harmonic Motion

29. A person of mass M is, sitting on a swing of length L and swinging with an angular amplitude 0. If the person
stands up when the swing passes through its lowest point, the work done by him, assuming that his centre of
mass moves by a distance / (/ <<L), is closeto :
Tep Afe (G = M), L oTHI1E & Uab fel IR 3Iel R8T & | 3[ol &1 Ivfid 31T 0, 8 | 31el & 3o e fag &
TR 9, T8 fdd 3ol IR ST 81 ol © | Afe TS B 1 S & &l geqqH &= [ ([ < < L) 0 ¥ favenfoa
&1 ST &, A el §IRT b 721 i &I

2

0
(1)Mg/ (2) Mgl (1+67) (3) Mgl (H?Oj (4) Mg/ (1-67)
A 2
sol. W_ =Mg ./
g =81+ 9(2))
W, = Mgl(1+67)
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Semiconductors
The transfer characteristic curve of a transistor, having input and output resistance 100€2 and 100 kQ respectively,

30.

sol.

is shown in the figure. The Voltage and Power gain, are respectively :

for< gifdTeex &, fawr gon fefg ufaig e 100Q T 100 kQ & | 59 for) 3iaxor 31f¥cieror ah Igf geman
T B, I aleedT qoIT Ui AfdT & hH

(1)5 x 104, 2.5 x 106
(3)5 x 104, 5 x 10°

_ 5%107°
100x107°
=50

R
Voltage gain= BFO =5x10*

1

Power gain =3 (voltage gain)
=250 x 10*=2.5 x 10°

(mA)

{100, 5)

(400, 20)

(300, 15)

(200, 10)

I (RA)—>

(2)2.5 % 10%, 2.5 x 10°
(4)5 x 104, 5 x 10°
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