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11 MODAL QUESTIONS PAPER
PHYSICS
Time:3.00hrs Marks:75

INSTRUCTIONS :

(1)CHECK THE QUESTION PAPER FOR FAIRNESS OF PRINTING. |F THERE IS ANY LACK OF FAIRNESS, INFORM THE HALL
SUPERVISOR IMMEDIATELY.
(2)UsE BLUE OR BLACK INK TO WRITE AND UNDERLINE AND PENCIL TO DRAW DIAGRAMS.

PART - |

NOTE :
(1)ANSWER ALL THE QUESTIONS.

(II)CHOOSE THE MOST APPROPRIATE ANSWER FROM THE GIVEN FOUR ALTERNATIVES AND WRITE THE OPTION
CODE AND THE CORRESPONDING ANSWER.
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1.AN AIR COLUMN IN A PIPE WHICH IS CLOSED AT ONE END, IS IN RESONANCE WITH THE VIBRATING BODY OF
FREQUENCY 83 Hz. THEN THE LENGTH OF THE AIR COLUMN IS : (VELOCITY OF SOUND IN AIR = 332 Ms-1)

(A)1.5m (D)1.0M
(8)0.5M
(c)2.0m

2.WHICH ONE OF THE FOLLOWING IS A SCALAR QUANTITY ?

(a)SPeED (C)DISPLACEMENT
(B)VELOCITY (D)LINEAR MOMENTUM

3.HUMAN AUDIBLE WAVELENGTH RANGE (VELOCITY OF SOUND IN AIR = 340 MS—1) IS :

(A)17MTO0170M (D)1.7MT017 ™M
(8)0.17mMT017 M
(c)0.017MmT017 M

4.IF THE DISTANCE BETWEEN THE EARTH AND SUN IS TWICE ITS PRESENT VALUE, THE NUMBER OF DAYS IN A YEAR
WILL BE :

(A)730 (c)64.5
(8)1032 (0)182.5

5.RMS SPEED OF HYDROGEN MOLECULE AT 278 C :

(A)193 kms-1 (€)19.3 kms-1
(8)1.93 kms-1 (p)0.193 kms-1

6.THE EFFICIENCY OF A HEAT ENGINE WORKING BETWEEN THE FREEZING POINT AND BOILING POINT OF WATER IS :

(A)12.5% ()20%
(8)6.25% (D)26.8%
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7.A BODY OF MASS 20 KG MOVING WITH A SPEED OF 10 MS™! ON A HORIZONTAL SMOOTH SURFACE

COLLIDES WITH A MASSLESS SPRING OF SPRING CONSTANT 5 N/M. IF THE MASS STOPS AFTER COLLISION, DISTANCE OF
COMPRESSION OF THE SPRING WILL BE :

(A)10m (8)50 M
(c)5m
(D)20m

8.THE FIRST THREE FREQUENCIES OF HARMONICS OF A CLOSED ORGAN PIPE WILL BE IN THE RATIO :

(A)1:2:3 (c)1:4:9
(8)1:3:5 (D)2:4:6

9.WHICH OF THE FOLLOWING IS AN EXAMPLE OF NON-LINEAR TRIATOMIC MOLECULE ?

(A)WATER (c)HELIUM
(B)HYDROGEN (D)NITROGEN

10.AN OBJECT OF MASS 10 KG IS HANGING FROM A SPRING SCALE WHICH IS ATTACHED TO THE ROOF OF A LIFT. IF
THE LIFT IS IN FREE FALL, THE READING IN THE SPRING SCALE IS :

(A)98 N (8)zERO
(c)49 N
(p)9.8N

11.THE ENERGY CONSUMED IN ELECTRICAL UNITS WHEN A 60 W FAN IS USED FOR 8 HOURS DAILY FOR
ONE MONTH (30 DAYS) IS NEARLY :

(A)14 unNITS (c)16 uNiTs
(8)18 uNITS (D)20 uNITS

12.IF THE ERROR IN THE MEASUREMENT OF RADIUS OF A SPHERE IS 2%, THEN THE ERROR IN THE DETERMINATION OF
ITS VOLUME WILL BE :

(n)8% (c)4%
(8)2% (0)6%
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13.IF A PARTICLE EXECUTES UNIFORM CIRCULAR MOTION IN THE XY PLANE IN CLOCKWISE DIRECTION,
THEN THE ANGULAR VELOCITY IS IN :

(A)+Y DIRECTION (C)-z DIRECTION
(B)+Z DIRECTION (D)-X DIRECTION

14.1F Sp AND Sy DENOTE THE SPECIFIC HEATS OF NITROGEN GAS PER UNIT MASS AT CONSTANT PRESSURE AND
CONSTANT VOLUME RESPECTIVELY, THEN :

(A)Sp—Sv=28R (8)Sp—-Sv=R/28
(c)Sp-Sv=R/14
(D)Sp—=Sv=R
PART -
6x2=14
ANSWER ANY SIX QUESTIONS. Q. NoO. 24 IS COMPULSORY

15.DEFINE PRECISION AND ACCURACY. EXPLAIN WITH ONE EXAMPLE
16.STATE NEWTON’S UNIVERSAL LAW OF GRAVITATION.
17 .DEFINE DISTANCE AND DISPLACEMENT.

18.DURING A CYCLIC PROCESS, A HEAT ENGINE ABSORBS 500 J OF HEAT FROM A HOT RESERVOIR, DOES WORK AND
EJECTS AN AMOUNT OF HEAT 300 J INTO THE SURROUNDINGS (COLD RESERVOIR). CALCULATE THE EFFICIENCY OF THE
HEAT ENGINE.

19.LIST THE FACTORS AFFECTING THE MEAN FREE PATH.

20.WHEN WALKING ON ICE ONE SHOULD TAKE SHORT STEPS. WHY ?

21.WHAT IS COEFFICIENT OF RESTITUTION ?
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22 .WHAT IS RADIUS OF GYRATION ?

23.WHAT ARE INERTIAL FRAMES?

24.IF THE LENGTH OF THE SIMPLE PENDULUM IS INCREASED BY 44% FROM ITS ORIGINAL LENGTH,CALCULATE THE
PERCENTAGE INCREASE IN TIME PERIOD OF THE PENDULUM.

PART - llI
6x3=18
NOTE :ANSWER ANY SIX QUESTIONS. Q. NO. 33 IS COMPULSORY
25.WHAT ARE THE LIMITATIONS OF DIMENSIONAL ANALYSIS? (ANY-3)

26.WRITE ANY THREE APPLICATIONS OF SURFACE TENSION.
27.USING FREE BODY DIAGRAM, SHOW THAT IT IS EASY TO PULL AN OBJECT THAN TO PUSH IT.
28.WRITE ANY SIX POSTULATES OF KINETIC THEORY OF GASES.

29.HOW DO YOU DISTINGUISH BETWEEN STABLE AND UNSTABLE EQUILIBRIUM?

30.STATE KEPLER’S THREE LAWS.

31.AN OBJECT IS THROWN WITH INITIAL SPEED 5 MS™*WITH AN ANGLE OF PROJECTION 308 . CALCULATE THE
MAXIMUM HEIGHT REACHED AND THE HORIZONTAL RANGE.

32.WHEN A CRICKET PLAYER CATCHES THE BALL, HE PULLS HIS HANDS IN THE DIRECTION OF THE BALL’S MOTION.
WHYy ?

33.CALCULATE THE AMPLITUDE, ANGULAR FREQUENCY, FREQUENCY, TIME PERIOD AND INITIAL PHASE OF THE SIMPLE
HARMONIC OSCILLATION FOR THE GIVEN EQUATION Y=0.3 sIN(40nT+1.1)

PART - IV. 5x5=25
NOTE :ANSWER ALL QUESTIONS.
34, (a) Explain the principle of homogeniety of dimensions. What are its uses? Give example.
OR

(b)Derive the expression for Carnot engine efficiency.

35. (a) Arrive at an expression for elastic collision in one dimension and discuss various cases.

OR
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(b)What is a sonometer?. Give its construction and working. Explain how to determine the
frequency of tuning fork using sonometer

36.(a) Derive the kinematic equations of motion for constant acceleration.
OR

(b)Discuss in detail the energy in simple harmonic motion.

37. (a) State and prove perpendicular axis theorem.
OR

(b)Describe the total degrees of freedom for
monoatomic molecule, diatomic molecule and

triatomic molecule

38. (a) Explain the motion of blocks connected by a string in
i) Vertical motion

OR

(b) Explain in detail the Eratosthenes method of finding the radius of Earth.

-00o0-
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