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4. If the distance between two successive nodes of a stationary wave in a stretched string is 0.8 m,

the nearest antinodes. (4 marks)
Answer:
Distance between two successive antinodes = A/2=0.8m
The distance between a node and the nearest antinodes= A/4 =0.8/2=0.4

5. Using Snell’s law, define the refractive index in words and in symbols. (4 marks)
Answer:

6. Draw a ray diagram of a convex lens when the object is between F and 2 F. Describe the

Answer:

A glass tube, open at both ends and bent into a U-shape, serves as a sensitive device for
measuring pressure when filled with coloured water or light oil. Such a device is called manometer.
coloured water or light oil or mercury

(i) find the distance between two successive antinodes; (ii) find the distance between a node and

The ratio of the sine of the angle of incidence to the sine of the angle of refraction is always
aconstant. That constant is the refractive index of the medium through which the refracted ray
sini

passes. [In symbols, n = the refractive index of the medium through which the

sinr
refracted ray passes, i = the angle of incidence, r = the angle of refraction

>
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2.

4.
5.

1. Fil
(@

(ii)

E 0§ mwomooa wemw’).emc\)’)o ww.m@a‘c\)o’]mwll mGe‘oG@aacv’)wo memqemc
lgqm’:u']u memco.cﬂ cna)cca)m coes@e mamqa')u’]ll qocosca.a§ 109060 Get mmo’: oosm§
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soc

Fill in the blanks. ca.a{, 100 mc@m Eeoscmeﬂ @é@cmaé csl:d]u

Example: The unit of pressure in SI system is Answer pascal (Pa)

Are the following statements True (OR) False? ce.af, 200 e§cmm True (OR) true (OR)
TRUE (OR) T, Q’J.O’)’)(Y) False (OR) false (OR) FALSE (OR) F mu)c\)ocs] sq qu']oou)u
é]coeu_)ce-g§ 100 a§§@o o0 cr_)s'zcrec. c@mmco’)? coéio) mcc\_)mrqgmo? @ao’]mmu
Example: Pressure is a vector quantity. Answer: False. (Pressure ¢o direction o
0&300058¢piomeeaé Vector 6crdbal Scalar 2o @Bo']moSu)

des ccm Definition coy eq:3 ac.oosr:a'] o) o’)w’).m :\§ oowommwc)c. (Texl
qc 108t q]mcmoom@o@o Summary m@o@o) cqeoll J? a)maocsp Equatmn qs]c
cq.é]l ( ) :D.CO’).CO Symbol q@.mé.qmcm cqp ] ca.a$ 2 In words (only), In symbols
(only) @, ee@aw’).qc mwwmm @ @ ooc@o’ln
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s'ae$mo"|u Logamhcm 00021001000 REPEPROME: gg) b 20 mc@co.mcu’]mml
oco’)a)slc s]c. C: c.mc.m g %mccg 95698 0pddl
c 209 m[§ LEsS Solcon 0cddloy oeclaodlsén oc@aé mocdesadl 3ot c\;]cc:
c\:m aﬁ oqoli @aoemceﬁe maw@aq«ﬂueu 2621680 mem@aqo’]eal @S’f’
oamoemJe m‘?w@aqo oeu

co

°

§9§° © mcc\)m']csco ca.a$ smc'moam s@m@cﬂ’:.o’]o’)ml §9§2000 Bmﬂcﬂml o’:cu.o

LAY

o T

@ sqccr)u emc\) el LE Qmmcac\)o oz

i m the blanks. (4 marks)
The mechanical advantage of a machine depends on the present.

(ii) The least distance of distinct vision is about
(iii) An ammeter is a device which is used to measure
(iv) Beta particles are moving electrons and

Answer:
(i) friction (ii) 25 cm or 250 mm (iii) (electric) current (iv) positrons
2. Are the following statements True (or) False? (4 marks)
(i) NAND gates and NOR gates are called universal gates.

A dielectric material is a conductor.

(iii) When the object is at infinity, its image is at the focus of a concave lens.
(iv) The air trapped in woolen fibres acts as an insulator.

Answer:
(i) T (ii) F (iii) T (iv) T

3. What is a manometer? Which liquid must be filled in a manometer? (4 marks)

properties of the image. (4 marks)
Answer:
']
M R '
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7. Define the electric potential at a point in an electric field, in words and in symbols. Is it a scalar
or vector? (4 marks)
Answer:

8. The area of each plate of a parallel-plate capacitor is 4 m? and the distance between two plates is

9. Give two uses of radioactive tracers. Why is it important to use radioactive tracers with short

9. Write short notes on computer.

The electric potential at a point in an electric field is the work done in bringing a unit positive
charge against the electric force from infinity to that point.
V =W/q
V = electric potential, W = work done, q = electric charge
It is a scalar.

5 mm. If the dielectric constant of the material inserted between them is 2, find the capacitance
of the parallel-plate capacitor. (80 =8.85x 10" C*N''m?) (4 marks)

A 4
Answer: C - KSOE -2x8.85x 10" x W - 14.16 x 10° F

half-lives? (4 marks)
Answer:

(1) Checking the function of body organs using tracers

(2) Tracking a plant’s uptake of fertilizer from roots to leave by adding a tracer to the soil water.

(3) Detecting leaks in underground pipes by adding a tracer to the fluid in the pipe.

Tracers are artificial radioisotopes with short half-lives so that there is no detectable radiation
after a few days.

(OR)

Answer:

Computer: A computer is an electronic device that can be instructed to perform calculations on
numerical data or to compile, store correlate other forms of information. A typical computer
system consists of input devices (keyboard, mouse), output devices (monitor, printer), storage
devices (hard disk, RAM) and CPU.

SECTION B
(Answer any FOUR questions)

10. (a) (i) Write down the formula for the velocity ratio of a machine. Can the velocity ratio usually
less than one? Does a machine depend on the friction present? (ii) The power output of the
motor of a crane is 2025W. With what speed can the machine lift an 875 kg load? (g=9.8
ms?) (16 marks)

Answer:

distance moved by effort

velocity ratio (VR) =— - -
distance moved by load in the same time
No
Yes
P = Fv
F=w=mg
v = P/F = P/(mg) = 2025/(875 X 9.8) = 0.236 m/s
10.(b) What do you understand by a black body? An icebox taken along on a picnic contains 1.3 kg
of water and 0.8 kg ice. If 36.654 J of heat enters through the insulator each second, how
long does it take for all the ice to melt? (Latent heat of fusion of ice = 322.5 kJ kg™')

Answer:

The object which can absorb all the electromagnetic radiations falling upon it is called a black
body.

m = =13kg,m _=08kg T =0 °C (mixture of ice & water)

L'=3225 k]kg =3225 XIO’ Jkg'=3.225 x10° Jkg™!

T, =0 °C (mixture of ice and water), H = 36.654 Js!
AQ=m L =0.8x3225x10°=2.58x10°J,

. L 2.58% 10°
= ="z, =7039s=1h57min19s
H 36.654
11.(a) Write down Ihc lens-maker’s equation. Explain the symbols used. The velocity of sound in
airis 340 ms”'. A man hears a thunderclap 8 s after seeing a lightning flesh. How far away

is the source of thunder from that man? (16 marks)
Answer:

1 1 1

—=(-1) —-

f R, R,
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f = focal length, n = refractive index, R, = the radius of curvature of the lens surface that the light from the Y, = T

object reaches first, R, = the radius of curvature of the other surface of that lens P s

Let the distance = d

Time taken by light dle = di3 x 109 s 12 Ip

Time taken by sound ='t, = div = d/340 s AN T A

By the problem, t, =t +8 220 60

L-t=8 R . _ . ‘

d3ab - A3 x 109 =8 14. () (i) "What is a transistor? (ii) Draw a circuit diagram in which the emitter is forward- bias and the collector is

1 1 reversed-bias.(iii) State two properties of Cathode rays. (16 marks)
Answer: - .
d(f_ijz . - .
S A transistor is a semiconductor device which works as an amplifier. "
340 3x10 1. Cathode rays travel in straight line.
1 1 g ga:gngc rays have Tnn;cmuntl_ anld l;]incliﬁ cncrg){. T
o >> . Cathode rays consist of negatively charged particles. L
340 << 3x 10" and we have 340 3x10° 4. Cathode rays can be deflected by electric field as well as magnetic field. ~(any two)
14. (b) State Bohr's basic assumptions. Why is Bohr’s atomic model useful? Suppose there was 1 g of radon at t = 0
1 1 1 and its half-life is 4.4 days. How much would be left after 8.8 days?
Tn T A e A Answer:
340 3x10° 340 ; .
Bohr’s basic assumptions
1 1. The electrons, which are moving around the nucleus, should be restricted to allowed orbits.
dxX—=38 2. If an electron is moving in a certain orbit it does not absorb or radiate energy. But it may absorb or radiate
340 energy when it jumped from one orbit to another.
d=2720m 3. An electron moving around the nucleus does not fall into the nucleus because it is moving  around a

11. (b)

The virtual image of an object is formed 25 cm from a lens of focal length 10 cm. (i) Find the distance between
the object and the lens. (i) How far must the object be placed from the lens to obtain a real image of the same
size as the virtual image obtained previously?

certain orbit and it does not radiate energy.Bohr’s atomic model is a useful model. This model can be used
not only for the hydrogen atom but also for hydrogen- like atoms.Using his assumptions Bohr obtained
a formula from which the energy levels of the hydrogen atom can be calculated. The formula gives values
which agree with the experimental results obtained for the spectrum of hydrogen atom.

Answer: :
= - At t =0, the amount of radon = 1
v=25em, f=10cm At t = 4.4 days, the amount of radgn =hyg
1 1 1 At t = 8.8 days, the amount of radon = % g
—=—+—= 15. (a) What are semiconductors? Give examples. Explain how p-type semiconductor is obtained. What is p-n junction
f u v diode? Draw a circuit diagram of forward biased p-n junction diode and its I-V graph. (16 marks)
11,1 Answer: o . - .
= Materials which have an electrical resistance that lies between the high resistance values of insulators and the
10 u -25 low resistance values of metals are called semiconductors.

u= " =Tl4dem
7

Germanium, Silicon
When indium atoms having three valance electrons are added to the germanium atoms having four valance

electrons, a p-type semiconductor is obtained.
A diode having a p-n junction is called a junction diode or a p-n junction diode.

v —-25
m=-—= =3. 5 (erect)
U 50/7
For a real image, m = - 3.5 (inverted) —
v 1= T i e
m= """ (b) Why do people use transistors instead of vacuum tubes? (i)Give any two advantages of a transistor.
u
35= - X (if) What are the numbers of proton, electron and neutron in lgg H g ?
u
v=35u . Transistors do not deteriorate with time, whereas vacuum tubes do.
1 1 1 2. Transistors are physically much more robust than vacuum tubes.
- = - 3. Transistors waste much less electrical power than vacuum tubes.
fl 1 v 1 4. There is no warm-up period after switching on .
= 5. They are very much smaller than vacuum tubes but they perform a similar function.(any two)
1 ll 3.5u proton = 83, electron = 83, neutron = 110
U =90/7 = 12.857 cm 15. () (i) Define intensity of sound waves? Explain the dependence of the intensity of sound waves on the amplitude

12. ()

13

13 ()

(i) Explain why the electric field intensity is zero everywhere inside a charged conductor. Give two reasons
why a lightning conductor is made of copper rather than iron. (ii) What is an equipotential surface? How much
work is done in carrying a charge + 2.5 x 10" C from one point to another on an equipotential surface of 350
V? (16 marks)
Answer:
The electric fields due to the individual charges of the surface of the charged conductor all cancel out inside the
conductor. Therefore, the electric field intensity is zero everywhere inside a charged conductor.(i) The electrical
conductivity (6) of copper is greater than that of iron. (i) The oxidization of copper is harder than iron that is
copper is long last than iron.In an electric field, the points at the same potential are usually represented by a
surface. Such a surface drawn through the points at the same potential is called an equipotential surface.Let two
pmnts be A and B
=V, =350V, and V,

=350-350=0V

in words and in symbols?(ii) The wave velocity in the highest frequency violin string is 530 m s, and its
length 1 is 0.55 m. If a violin player lightly touches the string at a point, which is at a distance 1/3 from one
end, a node is formed at that point. What is the lowest frequency that can now be produced by the string?
Answer:

The intensity of a wave is the power transported across a unit cross sectional area.

The intensity of a wave (I) is directly proportional to the square of the amplitude (A).

The relation between intensity of a wave (I) and amplitude (A) is Io< A%

It is the third harmonic.

1=0.55m,v=530ms",
A=21/3

W’, qV,=25x10" x8=07 12" (byThe plates of a parallel-plate capacitor are 60 cm’ in area and 2 mm apart. 3v. 3x530
(i) What'% its capacltancc" (i) When the capacitor is connected to a 50 V battery, what is the charge on either 3 T T AU ag S lMsH
plate? (iii) What is the energy of the capacitor? - N 2x ) . .
Answer: (b) State two defects of vision. Mention the causes of the defects and corrections to these defects, and draw the
A=60cm’ =60x10*m, d=2mm=2x10°m, C=? diagram.
Answer:

107

A
c=K€p E =1x 8.85x 102 x =26.55x 102 F
Q= CV=2655x10" x50 =1327.5 x10™ C
W =ax CV? = 12 x26.55 x 10" x 507 = 331.875 x 107 = 3.32x 10*]
How many effects are there when an electric current is passed through substances? Describe these effects. A
charge of 12 C passes through a cross-sectional area of a conductor in 3 s. (i) Find the current flowing through
the conductor. (if) How many electrons pass through that area in 2 s? (16 marks)

Answer:

When an electric current is passed through substances it can produce three main effects. They are heating effect,
chemical effect and magnetic effect.
Heating effect: A metal conductor produces heat energy when a current passes through it. The heating effect
of current is used in electric stove, electric iron and immersion heater.
Chemical effect: When a current is passed through copper sulphate solution which copper plates A and C
dipping into it, some copper is seen deposited on the plate C after some time electric current produces chemical
effect. The chemical effect of current is used in charging batteries, purifying metals, electroplating and in the
manufacture of aluminum.
Ma%netlc effect: When a current flows through a coil of insulated wire which is wound round a bar of soft iron,
the bar becomes a magnet and attmcts steel ms It 1s the magnetic effect. The ma neuc effect are used in elecmc
bell, telephone and elccyric motorl = =n¢ n=Ql = Il/c = 4x2/(1,6 x10™) = 5x10" electrons
State the Joule’s law of electricit and hcal ln wordi and in symbols.A 12 V, 60 W electric lamp is connected
to a transformer which is connec{ed t0 a 220 V mains line. Find the current draw by the transformer from the
mains line.
Answer:
The amount of heat produced in a resistor due to a current flowing through it is directly proportional to the
square of the current, the »alue of resnstance and the time taken by the current to pass through the resistor.

The common defects of vision are long sightedness and shortsightedness.

Long sightedness: For a person with long sightedness the rays from near objects intersect at a point behind the
retina after passing through the eye-lens. This is due to an eyeball, which is too short, or due to the eye-lens
which cannot be made sufficiently convex. This defect can be corrected by the use of spectacles with converg-
ing lens or convex lens.

Shortsightedness: For a person with shortsightedness the rays from distant objects intersect at a point in front
of the retina after passing through the eye-lens. This is due to an eyeball, which is too long, or due to the eye-
lens which is more convex than is necessary. This defect can be corrected by the use of spectacles with diverging
lens or concave lens.

H-\.

Fig: Shortsightedness and correction with concave lens
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