
3. 

4 

The variation of rritiv ity p with ataalate temperature I fer thrre different aterials N.V 

I are shomn in the graph bee, ldeatify the matrial . and 2 

(N-ichrame. V-copper, 2 -senikendncter 
(2) N-cpper, V-aichrome. 2 -semikonducter 
3)N-copper. Y -emiconducter, Z.- nichrome 

(4)\-emiconductor. \ -achrome. Z -copper 

Cohea, a current carry ing wire of non-eniform cross-wetien, which of the folloing is constant 

threughout the length of wire? 
(DCorrent onh 
) Drift perd 

(3Current. electric field and drift speed 

(4) Current and drift speed 

The graph between variation of rastane of i net wire as a fuaction of its diameter kpiag 

othcr parameters like length and temperaturr cwnt in 
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Ino thin long parallel wires separated by a distance 'r from cach other in acuumn carry a current of 

Iampere in opposite directions. Ihen. they witl 

) Repel each other with a force per unit length of 

(2) Atract each other with a force per unit length of 

() Atract each other with a force per unit length of 

(4) Repel each other with a force per unit length of. 2r 

A solenoid is I m long and 4 cm in diameter. It has ve lavers of windings of t000 turns each and 
carries a current of 7A. Ihe magnetic leld at the centre of the solenoid is 

0 43.96 10 

(2) 439,6 T 

(3)0.4396 101 

(4) 4.396 10 1 

Two similar galv anometers are converted into an ammeter and a miliammeter. Ihe shunt 

resistance of ammeter as compared to the shunt resistance of milliammeter will be 
(0Less 

(3) Zero 

2ar 

(2) Susceptibility is small and negative 

3) They are fecbly attracted by magnets 

(4) Perneability is greater than 1000 

(2) Equal 

Which of the following statements is truc in rrspect of diamagnetic substances? 

() Susceptibility decreases with temperature. 

4) More 
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10. 

Idcntifs the correct statement 

0he direction of nagnetie fekt due to a current cement is gih en by Flemings Left Hand Rule 

(2 Ihc magnetic ield insidea oknod is non-uniform 

(J current carrs ing canductar prduces an electrie fheld around it. 

(4) straight current carry ing conductor has cireular magnetke field lines around it. 

Which of the follon ing graphs reprewnts the variatken of magnetic fiekd B with perpendicular 
distancer from an infinitely long. straight conducter carrying current? 

(3 B 

elocity 

If we consider an clectron and a photen .. de-Broglie wavelength, then they witl have same 

(2) VMomentum 

(3) Angular momentum 

(2 B 

(4 Energy 

(4) B 
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13. 

10 

Ihe anode voltage of a photocell iv kept fited. The frequency of the light falling on the cathode is 
gradually increaved. Then the correct graph which shows the variation of photo current I with the 
frequcncy v of incident light is 

When a bar magnet i pushed towards the coil, along its axis, as shown in the figure, the 
galv anometer pointer deflects towards N. When ths magnet is pulled away frum the coil. the 

galv anometer pointer 

(oscillates 

(2) 

() delects towards x! 

(2) defeets towards\ 
(4) does not deflecet 

A Quare loop of side Zm lies in the Y-2 plane in a region having a magnetic field 
B -(Si 3j-4k)1. The magnitude of magnetic lux through the square loop is 

(2) 10 Wb 
(4) 12 Wb 
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15. 

I6. 

17. 

12 

In domesttc electric mains supply, the voltage and the current are 
(D DC voltage and AC current 

(2) AC voltage and AC current 

() AC voltage and DC current 

(4) C oltage and DC current 

A sinusoidal voltage produeed by an AC generator at any instant t is given by an cquation 
V-|sin 3141. The rms alue of oltage and frequency are respecthely 

() 220 V, sO Hz 
(3) 200 V, s0 Hz 

(3) 80 \ 

A series L.CR circuit containing an AC source of 1o0 V has an inducter and a capacitor of reactances 
240 and 16 42 respectively. If a resistance of 6 1) in connected in series, then the potential difference 
across the series combination of inducter and capacitor onty is 

Waves 

Microwave 
Visible light 

iii. traviolet 

Match the folluwing types of waves with their wavelength ranges 

N-rays 

(i-b, ii -c. i -a, iv -d 

(3) i-c, ii -a, iii - d. iv 

(2) 200 V, t00 Hz 

() 2Sin 

(4) 220 V, t00 Hz 

() 
(3) Sin) 

(2) 40 V 

(4) 400 V 

(a) 

(b) 

(C) 

(d) 

Wavelength ranges 
700 nmn to 400 nm 

nm to 10 n 

0.1 m to Imm 

A ray of light passes from vacuum into a medium of refractive indes n. If the angle of incidence is 
twice the angle of refraction, then the angle of incidence in terms of refractive index is 

400 nm to Inm 

(2) i -a. ii - d. iii b, is 

IPO416K25 

(4)i-d. ii -b, iii -c. iv 

(C) 
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20 

14 

A conve lens has power P. lt s eut inte fwe hahcs aleng its principal a\ih. Furtber one ie 
(out of two halke) cut into tho hales perpendicular te the principal axi as shown in figure. 

(hoesc the incorrvct optkon for the reported len piecn 

(0Poner of L, in P 

() Poner of L. , h 

)\irtual and cnlarged 
(2)Virtual and dinminished 

Ihe image formed by an objctivec lens of a compeund micrucope in 

(3) Real and diminished 
(4) Real and calarged 

Pomer ofL h 

()40 -

Ir and r denote the angke inide the prism ha ing angle of prisnm S0 considering that during 

intenal of time from t 0 to t- t. rarks with time as r I0. During this time r will vary 

with time as 

(2) 40 

(4) 50 

P 
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22. 

23. 

24. 

16 

II AB ix incident plane wave front then refracted wave front is (n,> ,) 

(3) 

B 

(2) deereases 

B 

3) remains same 

(4) increases 

Lens 

The total energy carried by the light wae when it travcls from a rarer to a non-reflecting and 
non-absorbing medium 

4 

(D either increases or decreases depending upon angle of incidence 

022r 

(3) 8r 

B 

If the radius of first Bohr orbit is r. then the radius of the second Bohr orbit will be 

(2) 2r 

B 

(4) 4r 

1P0416K25 
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27. 

28. 

18 

Match the following types of nuclei with examples shown 
Column 

(AIsotopes 
(B) Isobars 

(C)|Isotones 

()A-üi, B -i,C-i 

(3) A-ii, B -, C -i 

() Nuclear force is always attractive 

() 

(i) 

--10-10' 2m 
a-10-10Sm! 

(3P10 - 10 fm 

Column- | 

Which of the following statements is incorrect with reference to 'Nuclcar force"? 

--10- 10 Sm! 

L¯.�Be 

.O".�F" 

(ii)H.H 

(2) Potential energv is minimum, if the separation between the nucleons i 0.8 fm 

()The donor energy level does not exist 

(2)A-il, B -. C- ii 

(3) Nuclear force becomes attractive for nucleon distances larger than 0.8 fm 

(4)A- i. B -i. C-ii 

(4) Nuclear force becomes repukive for nucleon distances less than 0,8 fm 

The range of clectrical conductivity (d) and resistivity (p) for metals, among the follow ing, is 

1P0416K25 

-10* 10" Sm 

Which of the follow ing statements is correct for an n-type semiconductor! 
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- 10" 2m 

I0 "Sm 

(2) The donor energy level lies just below the bottom of the conduction tband 

(3) The donor cnergy level lies closely above the top of the valence band 

(4) The donor energy level lies at the half way mark of forbidden energy gap 
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30. 

20 

The cireuit shown in the flgure contains two ideal diedes D, and D,. If a cell of emf 3 \V and 
negligibke internal resistance in conneeted as shown, then the current throngh 70 2 resistance 
(in ampere) is 

(2)0 

)0.01 

(4) 0.02 

D 

D, 

3V 

()1399 

30 Q 

(2) 1.390 

(3} 1.50O 

30 Q 

In determining the refractive indes of a glass slab using a travclling microscupe. the following 
readings are tabulated. 

(4) 1.60I 

W 

(a) Reading of travelling microscope for ink n rk 5.123 cm 

70 Q 

(b) Reading of traveling microscope for ink ma.-.hrough glass slab - 6.123 cm 

(c) Reading of trav elling microwope for chalk dust on glass slab 8.123 cm 
Fron the data, the refractive index of a glass slub is 
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1. In an etperiment to determine the figure of merit of a galk ananneter by half deteetlon method, A 
student constructed the follewing cirealt. 

22 

He unplugged a resihtance of $200 2in R. Whcn A, iv cloved and K, ivopen. the delectinn obverved 
in the galvanometer is 26 div. When K. is alo closed und a resistance of 90 S2 is removed in S, the 
deflection becomes 13 div. The resistance of galvanometer is ncarly 
() 91.6 
(3) 45.0 2 

32. While determining the cocfficient of viscosity of the given liquid, a spherical steel ball sinks by a 
distance h=0.9 m. The radius of the ball isr-310 m. The time taken by the ball to sink in 
three trialk are tabulated as fofows. 

1. 

G 

2. 

Trial No, Time taken by the ball to fall by h (in second) 

3. 

() 14 Pa.s 

(3) 0.14 Pa.s 

2.75 

(2) 116.0 2 

2.65 

() 103.0 n 

2.70 

The difference between the densities of the steel ball and the liquid is 7000 kg m'. Ifg= 10,0 ms, 
then the coefficieat of viscosity of the given liquid at room temperature is 

(2) 0.28 Pa,s 

(4) 0.14x 10 Pa.s 
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36. 

24 

Which of the following expresions can be deduced an the basis of dimensional analysiv? 
AIl synbos hae their usual meaniugs) 

(2)-utat' 

(3)A cos ot 

14)N-N 

Two stones begin to fall from rest from the same hcight. with the second stone starting to fall 
'A seconds after the first fallk from ress. The distange of separation between the two stones 
becomes 'H.econds after the first stone starts its motion. Then , is equal to 

H 

gAt 

Zg 

In the projectile motion of a particle on a level ground. which of the following remains constant 
with reference to time and position" 

H 

(4) H 

() Angle between the instantaneous velocity with the horizontal 

(2) Vertical component of the velocity of the projectile 

(4) Horizontal component of velocity 
(3) Average velocity between any two points on the path 

(3) 0.4 0 

A particle is in uniform circular motion. The cquution of its trajectory is given by 

(x-2 +y'= 25, where x and y are in meter. The speed ol the particle is 2 ms. When the particle 
attains the lowest '' co-ordinate, the acceleration of the particle is (in ms ) 

(2)0.4 i 

(4) 0.8 i 

SPACE FOR ROUGH WORK 

1PO416K25 C2 



17. Awooden tblock of mas M lies on a rough oo. Anothet wooden block of the same mass is hanging 

39, 

26 

from the potnt O hrongh strings as shown in the figure. lo achieve cquilibrium, the co-efficient of 

static friction betwren the block on the Moor with the Moor itself is 

M 

3)u -cot 

A block of certain mass is placed on a rough loor. The coeficients of static and kinetic Iriction 

tetween the block and the Moor are 0.4 and 0.25 rrspectively. A constant horizontal fore 
f= 20 N acts on it so that the velocity of the block varies with time according tu the follewing graph. 
Ihe mav of the block is neaurty (Takeg= 10 ms 

20 

0 kg 

(3)4.4 kg 

2) u = Cos 

(4)- sin 

A body of mas 0.25 kg travels along a straight line frum a =0 to 

()32 J 

(3) 8 J 

(2) 2.2 kg 

(4) 1.2 kg 

2m with a speed Uki 

where k -2 Sl units. The work done by the net force during this displacement is 

(2) 4J 

(4) l6 J 
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During an clastic cllision between twn bodles, whieh of the ollowing statements are correet" 

I. The initial kinetic cnergy is cqunl to the final kinetic energy of the system. 

II. The linear momentum is conerved. 

I|. The kinetie energy luring At the collision time) is not conserved. 
(I. 

(3) l and Ill only 

(3) 

and I|| 

Three particles of nass | kg. 2 kg and 3 kg are placed at the vertices A, B and C respectively of an 
equilateral triangle ABC of side I m. The centre of mas of the system from vertex A (located at 

oriçin, is 

(b) 

(C) 

7 6+3V3 
12 

7 313 
12 12 

Two ly whees are connected by a non-slipping belt as shown in the figure. I, - 4 kg m�, r, 20 cm, 
I, 20 kg m´ andr, - 30 cm. A torque of 10 Nm is applied on the smaller wheel. Then match the 

entries of column | with appropriate entries of column II. 

Quantities 

Augular acceleration of smaller whe 

Torque on the larger wheel 

(2) and I| only 

Angular acceleration of larger wheel 

()a-i. b - i,e- iii 

) a -i, b -iii, c -i 

(4) I and ll onty 

(2) (0,0) 

(ii) 

3V3 

12 12 

(iii) 

Their numerical 

values (in Sl units) 

(2) a -iii, b 
(4) a -iii, b 

1P0416K25 
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44. 

45. 

46. 

30 

If, , and r, , , are radi, velacities and angular mnomenta of a planet at perihelion and 
aphellon of its clliptical orbit around the Sun respectively, then 

D,,,, 1,-1, 

(4) , .,,- I., 

The total energy of a satelite in a circular orbit at a distance (R + h) from the center of the Earth 
Varies as 

|R is the radius of the Farth and h is the height of the orbit from Earth's surfacel 

(2) 

(3) 

(4) 

(R h 

(R + b) 

(R + h 

(R + hy' 

Two wires A and B are made of same material. Their diameters are in the ratio of I:2 and engths 
are in the ratio of I:3. If they are stretched by the same force, then increase in their engths will be 
in the ratio of 

)3:2 

(3) 3:4 

A horizontal pipe carries water in a streamlined flow. At a peint along the pipe, where the 
eross-seetional area is 10 cm'. the velocity of water is I ms'and the presure is 2000 Pa. What i 

the pressure of water at another point where the cross-sectional area is 5 cm'? 
|Density of water - I000 kgm 'I 

() s00 Pa 

(2)4: 3 

(4) 2:3 

(3) 300 Pa 

2) 200 Pa 

(4) 400 Pa 
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s0 

32 

Three metal rods of the same material and dentical in all respects are joined as shown in the 
figure. The temperatures at the end of these rods are maintuiued as indicated. Assuming no heat 
energy loss occur through the curved surfaces of the rods, the temperature at the junction is 

() 20°C 

(3) 60°C 

A gas is taken from state A to state B along two different paths I and 2. The heat absorbed and 
work done by the system along these two paths are Q, and Q, and W, and W, respectively. Then 
()Q, +W, =Q, + ", 
(3) W, - W, 

) 2E, 

(2) 45°C 

(4) 30°C 

At27°C temperature, the mean kinetic energy of the atoms of an ideal gas is E,. If the temperature 
is inereased to 327°C, then the mean kinetic energy of the atoms will be 

() 2 A 

(3) 2A 

(2) Q, -Q, 

E. U.K 

(4)Q, -W, -0,- w, 

The variations of kinetic energy K(x). potential energy U() and total energy as a function of 
displacement of a particke in SHM is as shown in the figure. The value of |, is 

(4) 2 E, 

2 

(4) 

1P0416K25 
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The angle between the partiele velocity and waevclocity in a transserse wave is lexcept when the 
particle passes through the mean position| 

3 

Wadian 

radian 

() 2q 

(3) q 

(2) Zero radian 

A metallic vpher of radius Rcarry ing a charge y is kept at certain distance from another metallic 
phere of radius R4 carrying a charge ). What is the clectric ux at any point inside the metalic 

phere of radius R due to the sphere of radius R4" 

4) 

2R 

)-4.J 

(3)- 0.04 J 

Tou are given a dipole of charge - 4 and -4 separated by a distunce 2R. A sphere 'A' of radius 
"R' passes through the centre of the dipole as shown below and another sphere 'B' of radius '2R' 
pavses through the charge q. Then the clectric flus through the sphere A is 

radan 

(4) Zero 

(2) -q 
(4) Zeru 

A potential at a point A is -3 and that at another point B is 5 1. What is the work done in carrying a charge of 5 m C from B to A? 

(2) -40J 
(4) -0,4J 
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centre of sphere to a point outside the sphere varles with distance r from the centre as 

(3) 

Charges are uniformly spread on the surface of a conducting sphere. The electrie feld from the 

b) 

C) 

Match Column-I with Column-ll reated to an electric dipele of dipole moment p that is placed 
in a uniform electric fleldE. 

180 

I20 

90 

Angle between p and E 

()a -ii, b - i, c - iv 

Column -I 

(3) a- i, b- i, c - iii 

Which of the following statements is nut true? 

E (2) E 

(4) E 

Potential energy of the dipole 

1PO416K25 

pE. 

ph 

pE 

Zero 

Column -I| 

il, b- iii, c - iv 

(4) a -ii. b - iii, c -I 

() Equipotential surfaces for a uniform electric field are purallel and equidistant from each other. 
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(2) Electric ficld is always perpendicular to an equipotential surface. 
(3) Work done to move a charge on an equipotential surface is not zero 

(4) Equipotential surfaces are the surfaces w here the potential is constant 
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Which of the folo ing is a correet statement? 
() Gauw'stam does not hold good for a charge situatcd outside the Gansian urface. 
(2) Gaus's law is true for any closed surface 
()Gauw' law s true fo any open snrface 

(4) Gauu' law b not applicable when charges are not symmetrically dhtributed over a 
closcd surface. 

In the follewing cieuit. the terminal veltage acros the cell is 

21 

02.71 V 

()L68V 

W 

0.1 Q 

W 

Two cells of cmfs E, and E, and internal resistances r, and r, (E, E and r, ,)respeetively, are 
connccted in parallkl as shown in figure. The equiv alent cmf of the combination is E. Then 

(3} E, E E, and E in earer F 

(2)0.52 

B 

(4) 19\ 

(2) E, E E and F is nearer E, 
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