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SECOND YEAR HIGHER SECONDARY MODEL EXAMINATION,
FEBRUARY 2019
Part - 111
PHYSICS

Maximum : 60 Scores
Time : 2 Hours

Cool-off Time : 15 Minutes
@eneral Instructions to Candidates : \

» There is a ‘Cool off time’ of 15 minutes in addition to the writing time of 2 hrs.

* You are not allowed to write your answers nor to discuss anything with others during
the ‘cool off time’,

 Use the ‘Cool off time’ to get familiar with questions and to plan your answers.

* Read questions carefully before answering.
* All questions are compulsory and only internal choice is allowed.

o When you select a question, all the sub-questions must be answered from the same
question itself.

« Calculations, figures and graphs should be shown in the answer sheet itself.
* Malayalam version of the questions is also provided.
* Give equations wherever necessary.

* Electronic devices except non programmable calculators are not allowed in the
Examination Hall.
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Question numbers 1 to 4 carry one score

each. Answer any three. (3x1=3)

1. The shape of the portion of the wave front
of light from a distant star intercepted
by the Earth is

i) Plane
ii) Spherical
iii) Cylindrical
iv) Converging
2. State Gauss’s law for magnetism.

3. The electric field lines due to a system
of two charges q, and q, are shown in
the figure. Referring the figure, choose

the correct answer.

i) q, is positive and q, is negative
ii) q, and q, are positive
iii) q, is negative and q, is positive

iv) q, and q, are negative

NN
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4. The energy of an electron in the n* orbit
of hydrogen atom is

)E, =22
n
ii) E, =1—3—;§e\’
n
i) E_ =_¥ev
n
iv) E, _—__i'qev
n

Question numbers 5 to 11 carry two scores

each. Answer any six. (6x2=12)

5. Select two correct statements from the

following :

i) Intensity of electric field is the
negative gradient of electric
potential.

ii) Electric potential is the negative
gradient of intensity of electric
field.

iii) Electric potential is a scalar quantity
and electric potential gradient is a
vector quantity.

iv) Electric potential is a vector quantity
and electric potential gradient is a

scalar quantity.
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6. a) Write the equation for the force acting

on a charged particle moving through
a uniform magnetic field (1)

b) Using the above equation define the
ST unit of intensity of magnetic
field. (1)

. Draw typical magnetic hysteresis loop
for a ferromagnetic material and mark
the retentivity and coercivity

. A rectangular loop, abcd, is moving into
a region of a magnetic field which is
directed normal to the plane of the loop

as shown in the figure.

X X X X 4
X X X X
vh:

X X X X
X x 9 x x ¢

Determine the direction of induced current

in the loop using Lenz’s law.

. Acopper plate is allowed to swing between
the pole pieces of a strong magnet.

a) The motion of the plate is damped
due to induced in

it. 1)
b) Write any two applications of the

physical quantity induced above.

)

A
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10. Diagram of a defective eye is shown
below.

Bt

a) Write the name of the defect. 1)

b) Draw a diagram showing how this
defect is corrected using a suitable

lens. 1)
11. Write nuclear reaction equation for
a) adecay of RaZ®toRn. 1)

b) PB-decay of Bi2° to Po. 1)

Question numbers 12 to 17 carry three

scores each. Answer any five. (5%x3=15)

12. Two capacitors A and B of capacitances
C, and C, are connected with an 18 V

source as shown below.

18V

a) Write the equation for the effective

capacitance of the combination. (1)
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b) Let the capacitors have identical

geometry, but the space between the

plates of capacitor B is filled with a

medium of dielectric constant 3. Find
the potential differcnce across each

capacitor. 2)

13. a) If p and € are the permeability and
permittivity of a medium, velocity
of an electromagnetic wave through

AN
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that medium is given by 1) (adequmo @)@ H6)}0. 1)

b) Match the following : 2) b) 621m)0019) 6.21RH6NH:. (2)

Gamma rays Bombarding metal target by high energy electrons

BB BYSIOT HVDDRMIES EDLIGIEHIMYBHUD BB) GRIA0

sodgled cunilsSleanieauod

Visible light Radar systems used in aircraft navigation
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X rays Emitted by radioactive nuclei

X Bloememwd
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Micro waves
6)0DB(dB0 BDOUETBUWD

Wavelength range about 700nm- 400 nm
®eoeesdealjo 700nm aym@d 400 nm cue

LASIK eye Surgery
LASIK em@wmp i

14. When white light passes through a
glass prism, the light splits into its
components.

a) Write the name of this process. (1)
b) Draw a ray diagram showing this
process. Mark the red and violet

colours in the figure. 1)
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¢) The refractive index of crown glass
for three different colours is shown
below.

Colour Yellow | Violet | Blue

Refractive 1.517 (1533 |1.523
Index

Arrange the three colours in the
incrcasing order of velocity through

crown glass. (1)

15. Line spectra of hydrogen originate
due to transition of electrons between

energy levels.

a) Write the name of any four series of
spectral lines in the spectrum of
hydrogen. (1)

b) A difference of 2.3eV separates two
energy levels in an atom. What is the
frequency of radiation emitted when
the atom make a transition from the

upper level to the lower level 7 (2)

16. State the law of radio active decay and

derive the relation Nm = Noe'”.

Score
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17. In the circuit shown below, assume

that no current flows through the
galvanometer (G).

20Q 40Q

;

40Q R

20V
]i

a) Find the value of the resistance R. (1)

b) Determine the current drawn from
the cell. (2)

Question numbers 18 to 23 carry four

scores each. Answer any five. (5x4=20)

18. Gauss law relates electric flux with
electric charge.

a) What is the SI unit of electric flux ? (1)

b) Using Gauss law derive an expression
for the intensity of electric field at a
point due to an infinitely long straight
uniformly charged wire. 3)

19. A famous law in physics is expressed

mathematically as .[ B.d/ = p,l

a) Write the name of the Law. 1)

b) Using this law derive and expression
for the intensity of magnetic field at the

interior mid point of a current
carrying long solenoid. 3)
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20. Prove Snell’s law based on Huygen’s

principle.

21. When light of suitable frequency
illuminates a metal surface, electrons are

emitted from the surface.

a) Write Einstein’s photoelectric

equation 1)

b) Draw a graph showing the variation
of photo current with collector plate
potential for two different intensity

I, and I, of incident radiation such
that I, <I,. Mark stopping potential
in the graph. (2)

¢) Radiations of frequency 1.5 times
the threshold frequency falls on a
photosensitive material and a photo
current of | is obtained. If the intensity
of incident radiation is doubled and
frequency is reduced of half, the photo
current becomes

i) I

iii) 0.51

if) 21

iv) zero 1)

22. With a neat circuit diagram explain the

working of a full wave rectifier.
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23. a) Define amplitude modulation. (1)

b) A message signal of peak voltage 10
volts is used to modulate a carrier of
peak voltage of 20 volts, Determine
modulation index. (1

c¢) Draw the Block diagram of a simple
modulator for obtaining an AM signal

()

Question numbers 24 to 26 carry

five scores each. Answer any two.
(2x5=10)

24. a) With a neat diagram explain how the
emfs of two cells can be compared
using a Potentiometer. 3)

b) Figure shows a potentiometer used for
the determination of internal resistance
of a 1.5V cell.

The balance point of the cell in open
circuit is 76.3 cm. When a resistor 0o 9.5 Q
is used in the external circuit of the cell,
the balance point shifts to 64.8 cm length
of the potentiometer wire. Determine the

internal resistance of the cell. 2)

i
|
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110 V variable frequency ac source is

applied to a circuit as shown in figure.
The circuit is in resonance.

L=038H " R=48Q
10 e | VWV
C=27uF
©
ac source

a) Write a practical application of the
circuit shown.

1)

b) Calculate the current through the
circuit and frequency of the applied

&)

¢) How does the current change if the
plates of the capacitor are brought
closer ?

source,

)

a) With a neat ray diagram the relation

n, n, _n,-n forthe refraction

vV u R

3)

at a spherical surface.

b) Light from a point source in air falls
on a spherical glass surface (n= 1.5
and radius of curvature = 20 c¢m).
The image is formed at a distance
of 100 cm from the glass surface, in
the direction of incident light. What
is distance of the light source from

)

the glass surface ?

25.

26.
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@O QD JOMOQS;EBHIRM B}
110V ac sgrvommy alimersilad o:0emymaey
Galope 8a) MABUGI®M seislalleniomy.
mde g 08IV Milelosn).

L=0.38H

I R=48Q
11 A'AYAY;
C=27uF

)

o

ac source

a) af@osiad soenilojdlenmm aude,uded
&) [I0CWOUSKS: HAIBRINO G FLTNS:.
1)
b) mddyglees aiauadlenmm eaue e
@jo aC SMIAMIe e yeiieo
BEMBOODE .

3

C) B pmiind egiRe:id L)@@ @rsiall.oomd
mdEYSeNaswIes HOUCLR® (aJIdan0
Qg)STBOM QLI OIVEIQISIMN ? 1)

a) e cNILlw (Imaeeaa @aladEmmo

(afladodleeym 0 _ 0, _ 0, — 0,

V u R
ag)M VAL Jo BB WRNETHOR

3

b) cawowyal@ cuodalloldleanmm ey
Gl eirommilad alomio (add:0w0
830} TYSle: ¢l (maieriiad (n= 1.5,
soufl@m’ &dad Bdec.ed = 20 cm)
al@flonmy. alom oglees dluald
meiedid alomo 100 cm @ps-ee
talaflenflosnio e 16QSIMY. (nI®meiETofi@d

MANIREEMIOS AYalld@leeyd:.

mflemyo eommileaisnes Gieo ag)@ ?

)

SME 24 Physics 11/11



