Gujarat Secondary and Higher Secondary Education Board, Gandhinagar
Standard 12 Diagnostic Test

Subject : Physics (054) Marks : 80
Medium : English Time : 3 hours
Section — A
1. Do as directed. [Each carries 1 mark] 24

i.  The range of weak nuclear force is ............

(A) 10-15m (B) 10-16 m (C) 10-13m (D) 102cm

ii.  From given fundamental forces, ............ is strongest force and ............ is weakest force.
(A) Electromagnetic force, Gravitational force (B) Strong nuclear force, Weak nuclear force
(C) Strong nuclear force, Gravitational force (D) Strong nuclear force, Electromagnetic force

ili. ~ Which pair does not have equal dimensions ?
(A) Torque and Energy (B) Force and impulse
(C) Angular momentum and planck’s constant (D) Elastic modulus and pressure

iv.  The surface area of a solid sphere of radius 3 cm is ............ mm?

v. A ball is thrown in vertically upwards direction with velocity 50 m/s. Maximum height covered

by the ball will be ............ (g =10 m/s?)

vi.  If resultant vector of two vectors of equal magnitude has magnitude equal to one of those vectors,
than what should be the angle between two vectors ?
vii.  Periodic time of a simple pendulum suspended in stationary lift is T. Now when lift moves in

Y

upward direction with acceleration = . New periodic time will be ............

WBT @ L © = m
2 J3 3
viii. 1kWh=....... Ev
ix.  Does potential energy of a spring decrease/increase when it is compressed or stretched ?
X.  Which quantity have unit rpm. Show it in rad/s.
xi.  Whatis value of g and G at the centre of earth ?
xii. A satellite has potential energy — 8 x 10° J, then what is its binding energy (escape energy) ?
xiii. =~ Which one is more elastic — water or air ?

xiv.  Water rises to a height of 20 mm in a capillary. If the radius of the capillary is made %r of its

previous value, to what height will the water now rise in the capillary ?
xv.  Anideal fluid flows through a pipe of circular cross-section made of two sections with diameters
2.5 cm and 3.75 cm. The ratio of the velocities of fluid through these two respective sections is

(A) 9:4 (B) 3:2 € 3:\2 () \2:3

Xvi. What will be the difference in volume of water when it is heated from 0° C to 10° C?

xvii.  True or False : Equation to convert Celsius temperature in Fahrenheitis t °F = §t C+32.

xviii.  Fill in the blank : The change of internal energy in cyclic process is ............
XiX.  Anideal gas undergoes cyclic process ABCDA as shown in given P ¢
P - V diagram. The amount of work done by the gas is ......

(A) 6POV0 (B) —ZP()V() 2P, <
(C) +2PoVo (D) +4PoVo A 4
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Find kinetic energy of 1 gram nitrogen at 77° C. (R = 8.31 ] mol™* k™)
What is ratio of universal gas constant and Avogadro number ?

The initial phase of body executing SHM is% then what will be its phase at the end of 10

oscillations ?
What is the ratio of maximum acceleration to the maximum velocity of a simple harmonic oscillator ?
Match Column-A with Column-B.

Column-A Column-B
(a) | Light waves (i) | Mechanical and transverse
(b) | Sound waves (ii) | Mechanical and longitudinal
(c) | Earthquake waves (iii) | Non - mechanical and transverse
(d) | Waves on a tense string (iv) | Mechanical, transverse and longitudinal
Section - B
Anaswers any 11 questions from following questions. [Each carries 2 marks] 22

A jet airplane travelling at the speed of 400 km h™! ejects its products of combustion at the

speed of 1200 km h1 relative to the jet plane. What is the speed of the latter with respect to an
observer on the ground ?

Derive the formula for Range of a projectile.

Explain conservation of linear momentum by suitable example.

Derive the work energy theorem for a variable force exerted on a body in one dimension.
Explain the torque acting on a particle.

Find the scalar and vector products of two vectors. A = (3;' -4j+ Sl}) and B = (Zf +j- 31})
Write Newton’s universal law of gravitation and represent it in mathematical expression.
A steel wire of length 6 m and cross-sectional area 3.0 x 105 m? stretches by the same
amount as a copper wire of length 4 m and cross-sectional area of 5.0 x 10~> m? under a

given load. What is the ratio of the Young’s modulus of steel to that of copper ?
In a car lift compressed air exerts a force F; on a small piston having a radius of 4.0 cm. This

pressure is transmitted to a second piston of radius 12 cm. (See figure). If the mass of the car to
be lifted is 1200 kg. Calculate F;. What is the pressure necessary to accomplish this task ?

(9 = 9.8 ms™?)

What is specific heat capacity ? on which factors does it depend ?

Obtain an expression for work done by an ideal gas during isothermal expansion.

An air bubble of volume 1.0 cm3 rises from the bottom of a lake 40 m deep at a temperature
of 10° C. To what volume does it grow when it reaches the surface, which is at a temperature
of 30°C ?

Obtain the expressions of kinetic energy potential energy and total energy in simple harmonic
motion.

What is the length of a simple pendulum which ticks seconds ?

Write the equation of speed of sound wave. According to Newton’s explanation and explain
Laplace correction for it.

A steel wire 0.92 m long has a mass of 5.0 x 1073 kg. If the wire is under a tension of 80 N,
what is the speed of transverse waves on the wire ?

Section-C
Anaswers any 8 questions from following questions. [Each carries 3 marks] 24

We measure the period of oscillation of a simple pendulum. In successive measurements, the
readings turn out to be 2.63 s, 2.56 s, 2.42 s and 2.71 s. Calculate the absolute errors, relative
error or percentage error.

Derive the equations of uniformly accelerated motion by graphical method.

Find the magnitude and direction of the resultant of two vectors A and B in terms of their
magnitudes and angle 6 between them.

Obtain the formula for the maximum safe speed (v

max) for a vehicle moving on a banked

curved road.
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Two masses 6 kg and 12 kg are connected at the two ends of a light inextensible string that
goes over a frictionless pulley. Find the acceleration of the masses and the tension in the
string when the masses are released.

A pump on the ground floor of a building can pump up water to fill a tank of volume 30 m3
in 12 min. If the tank is 40 m above the ground, and the efficiency of the pump is 40%, how
much electric power is consumed by the pump ?

In the HC1 molecule, the separation between the nuclei of the two atoms is about 1.27 A
(1 A = 10719 m). Find the approximate location of the CM of the molecule, given that a chlorine
atom is about 35.5 times as massive as a hydrogen atom and nearly all the mass of an atom is
concentrated in its nucleus.

Find the potential energy of a system of four identical particles placed at the vertices of a
square of side /. Also obtain the potential at the centre of the square.
Derive an expression for excess of pressure (pressure difference) inside the drop and bubble of
a fluid.
What amount of heat must be supplied to 2.0 x 102 kg of nitrogen (at room temperature) to
raise its temperature by 40° C at constant pressure ?
(Molecular mass of N, = 28; R = 8.3 J mol-1K-L)
Derive differential equation for damping oscillations and writes its solution.
A stone dropped from top of a tower of height 280 m high, splashes into the water of a pond near
the base of the tower. When is the splash heard at the top given that the speed of sound in air is 340
ms™? ?(g=9.8 ms™)

Section - D

Answers any 2 questions from following questions. [Each carries 5 marks] 10
What is uniform circular motion ? By using proper figure, obtain equation of acceleration for
uniform circular motion. Show that its direction is towards centre.

A cord of negligible mass is wound round the rim of a fly wheel of mass 24 kg and radius
24 cm. A steady pull of 30 N is applied on the cord. The flywheel is mounted on a
horizontal axle with frictionless bearings.

(a) Compute the angular acceleration of the wheel.

(b) Find the work done by the pull, when 2m of the cord is unwound.
(c) Find also the kinetic energy of the wheel at this point. Assume that the wheel starts
from rest.

(d) Compare answers to parts (b) and (c).
A transverse harmonic wave on a string is described by y(x, t) = 2.0 sin (36t + 0.018x + /4) where x
and y are in cm and t in s. The positive direction of x is from left to right :
(a) Is this a travelling wave or a stationary wave ? If it is travelling, what are the speed and direction
of its propagation ?
(b) What are its amplitude and frequency ?
(c) What is the initial phase at the origin ?

(d) What is the least distance between two successive crests in the wave ?
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s E€RIddl diGlicll dR U2 JHNA WHicl CIR d2Siddl Gia dikell GGlgHI WMicl delR) 2 9, dl *¥la
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2.635,2.56s,2.42 s ud 2.71 s | Tdet qfe, |raet Jfe wa gfase Jfe aiswfaq Faw |
THHAT ARG T & FHIHWT I16 HF Fafr @ g %

fau v gfget A qur B & afonst | qur feen g9 afgert 9 qur 39 f= 3 For 6
® 98 | g™ H |

A qTeA THIHR AR A [ 189 F FI7 Fgad FWTa Tl Vinax BT FF 900 FHX |

6kg auT 12kg # a1 Rugi # et zet sifvarw &, s avurfed et wadt &, @ St
ot @ St T ¥ | Rogt w9 SigA WX I @07 qUT S § a9 F0E FHAT |

et Wa & aw W 0 F1g 99 30m3 SEAA Bt A F EH FT 12min F A 3T 7 |
aTe 3F gt a § 40 m I T 3T 99 F Femar 40% B A 99 FT FHAAT WA 6 BT
ITART AT =T ER

HC ¢ stoy # =t qwamoret & At @ d quesT ennmr 1.27 A (1A = 1010m) § | 78 7
g Tt FAIT BT GIATY] FEGISH & TWAI] FT A1 ® 35.5 AT AR &ham § a1 6t gy
FT AW FHA ITE ATMHS X B Eam 8 | T T A F FHAW $F Bt 0TI J@RATT
AT BT |

¢ ST & TRt a9 % oftet R R IR Fon & e # Rafast st @ it | T & 3%
W fawa ot J SR |

T Bt T TUT AL B FAY IR HT THHT 910 FA |

3T @ W R 2.0X10-2kg ATZGINA (FHX F ATIHE TR) FT aq{q= 400C =1 T@H B
ferg et wott &t w2ft 2 (N &7 sropsm = 28 ; R = 8.31 ] /mol K)

FTATEA T B [T T FT TTH THIHWT T FH AAT IWHT & T FY |

280 m Ft FAR $ offd & RET M7 TRR AR & YR W) IR e $ e § SHadr
2 | afs I # | F T« 340 m/s ¥ @ TRR & THAA It G AR F it | R
A # oot ST are g 99t ¢ (g=9.8 m/s?)



30.

31.

32.

forastfrlaa fau sw ggil 51 A R 2 gl & 3== U | (g6 g1 @1 5 3ies) 10

{framret - D}

TF A ot iy At 1 2 T T 7 START T {A et iy § @07 H1 FF 907
F | Tuizy it suwt o F5 FH e adt
T FHATH Tt T WA 24 kg FHE GF 24 cm 1T F AU 980 & RA 92 aut

ge ¢ | Tt 9 30 N %7 THEAT FYUT T AT A ¢ | M Irerss afgdn o fost gf ™
T T E e faain | #iE aver 78 2 |

(a)
(b)
(c)

(d)

qfET ® Fivfta @O Ft TUET FHAT |
Wt e a% FI I T FEAT TG 1 AT FHAT |

T 101 OR TIEY Hi TSI W HHAT Tg AAY 76 Gfgan o A Tl ey Feel
2

wrt (b) w7 (C) # Tt it qeeT FHeww |

Pl S o i STy TR @ & vt Y(x, t) = 2.0 sin (36t+0.018x+%)
I TFaT AT 8 | T8t X 0 y Sl # qu t AT | ¥ | X B qATHs T8 U | {0 |

(a)

(b)
(c)
(d)

FAT TE YA THT B STUET STTTHT 2 afs I8 Qermdt 9T @ ot st 9Tt an St
Ft fRam T ¥ 9

THHT STTATH qUT STITT T 2
I P AT JHHT STRANE FAT FT ¢ 2
T TG H 3 FAA R $ g # gAaaw gh g ¢

0:0 0:0 0:0 The End 0:0 0:0 0:0
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