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Water is S, its density |8, and its contact angle with glassdthe value ohwill be (g is
the acceleration due to gravity)

(A) 2s/bpg cos— a)
(B) 2s/bpg cosq + a)
(C) 2s/bpg cost(—a/2)
(D) 2s/bpg cosf + a/2)

Sol:-For the lower meniscus fending the contact angle,, with the contacting layer
From the geometry,

Angle formed with the radon will be (8 + «/2)

So, height, h = 25 /rpgcos (8 + o</2)

Also, calculating for ensure below to the liquid surface will be

Prawer (Po - 2T /R + Pgh)

5. Charges Q, 2Q and 4Q are uniformly distributed in three dielectric solid spheres 1,
2and 3 of radii R/2, R and R respectively, as shown in figure. If magnitudes of the
electric fields at point P at a distanRdrom the centre of spheres 1, 2 and 3EeE,

and k& respectively, then

(A) Er>E>>E3
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(B) E=>E1>E;
(C) E>E1>E3
(D) Es>E;>E;

P P
&
Q 2Q 4Q
RI2
2R

Sphere 1 Sphere 2 Sphere 3
Sol.E = kQ/R? E; = k2Q/R2
Q inside sphere of radius R
q=4Q/4/3m*5R34/3 mR3=Q/2
Es = kQ/2KR?
Clearly, E2> E1>F ,
6. Parallel rays of light of intensity | = 912 Whare incident on a spherical black body
kept in surroundings of temperature 300 K. Take Stefan-Boltzmann constanto = 5.7 x 10

8 Wm?K™ and assume that the energy exchange with the surroundings is only through
radiation. The final steady state temperature of the black body is close to

(A) 330 K

(B) 660 K

(C) 990 K

(D) 1550K

Sol.Energy absorbed

Per unit time = I1A/4

Energy radiated = 6 A (T* - To%)

Per unit time

Ext - 204
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T - final temp.
To — surrounding temp
IA/-4 = 6A (T*-To4) = To*=To*+1/46 > T=330K

7. A point source S is placed at the bottom of a transparent block of heighin10
andrefractive index 2.72. It is immersed in a lower refractive index liquid as shown in the
figure. It is found that the light emerging from the block to the liquid forms a circular
bright spot of diameter 11.54m on the top of the block. The refractive index of the

liquid is
(A) 1.21
(B) 1.30
(C) 1.36
(D) 1.42
— Liguid
Block

Sol.Siné. = ni/ny
N1 = aninec
Ny =2.72*527/10=1.36

8. A metal surface is illuminated by light of two different wavelengthsritd&nd 310

nm. The maximum speeds of the photoelectrons corresponding to these wavelengths are
1, and p, respectively. if the ratiou, = 2 : 1 and he 1240 eVnmthe work function of

the metal is nearly

(A) 3.7 eV
(B) 3.2 eV

Ext - 204
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(C)2.8ev

(D) 25¢eV

SOl.E =2AC/A

KE.=E-¢

KE.1i/KE;=Ei-d/E2- P

1/2 mui2/1/2 muz2 = 1240/A1 - ¢/1240/2; - d
4/1=1240/248 - $/1240/310 -

=>=37eV

9. If A¢y is the wavelength of & X-ray line of copper (atomic number 29) ang is the
wavelength of the Kx X-ray line of molybdenum (atomic number 42), then the r&djp
AvolS close to

(A) 1.99

(B) 2.14

(C) 0.50

(D)0.48

Sol.A = hC/E - Ey, for Ky

For K, DE = hv = Rhc (22) (1/12 - 1/22)
= 3% Rhc 72

Acw/Amo = Zmo2/Zeu2 = 2.14

10. A planet of radius R = 1/10 x (radius of Earth) has the same mass density as
Earth.Sientists dig a well of depth R/5 on it and lower a wire of the same length and of
linearmass density 10 kgm' into it. If the wire is not touching anywhere,the
forceapplied at the top of the wire by a person holding it in place is (take the radius of
Earth = 6 x 18m and the acceleration due to gravity on Earth is 1€) ms

(A) 96 N
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