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-
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. I'l:..m \\rm lll\\\ n tl'u, Seri || \umtm of the question before attempting it.
FIRST TERM L\A'\ll\ ATION 2016 -17
SUBJECT CODE - 1103
Time allowed: 3 llnurs Maximum Marks: 70

General Illslrm lmn.

(a) All questions are compulsory.
(b) There are 26 questions in total. Questions 1 to 5 carry one mark each, quesiions 6 ro 10

carry two marhks cach, questions 11 1o 23 carry three marks each and questions 24 to 36
carry five marks cach.

(¢) There is no overall choice. However, an internal choice has been provided in one
question of iwo marks, one question of three marks and one question of five marks each.

(d)Use of caleulators is not permitied.
(c)You may use the following physical constants wherever necessary:

c = 3x i m”\ Mass of clectron =9.1X !U‘JL
h=66x10"Js Mass of newtron =1.67 x10~ Ag
e=16x10"C Boltzmann's consmm = 1.38x107 J/KK
wo=A410x10" Tma” Avogadro Number =6.023 x10°? /mol
=

/#ﬁ x=a+bt+ct".where x is in metres and t in seconds. what is the dimensional formula of ¢?
/2./\«\’ rite the number of significant figures in each of the following measurement:

Wx 107Kg #0.270em.

When a ball hits a wall with a velocity of 50m/s and bounces back with the same velocity.
What is the change in velocity of the ball?
.A(Givc the magnitude and direction of the net force acting on a drop of rain falling down

with a constant speed.
5. Aight body and a heavy body have the same momentum. Which one will have greater
inctic energy?
) ; 1l
6. 1 two resistances of values R, - (1004 3) Q and Ry = (200+4) L ¢l. Find
the error in the equivalent resistance.
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OR

/ physical quantity P is related to four observables. a. b. c. and d as follows
P= 33 b:.?c} -d
The percentage errors of measurement in a,b,c and d are 1%, 3%, 4%, and 2%0 respectively
What is the percentage ermor in the quantity P? If the value of P calculated using the given
to be 3.763. to what v alue should the result be rounded oft”

or the time period (T) of oscillation of the

relation turns out
ds upon (i)length of pendulum

5 périve by method of dim

{mple pendulum, assuming
acceleration due to gravity.

}Eﬁw the position ~time graphs for two objects initially occupying different posit
having zero relative velocity.

ensions, an expression 1
that this time period depen

9 AForizontal force of 10N is necessary 1o just hold a block stationary against a » all. The
coefficient of friction between the block and the wall is 0.2.Calculate the weight of tke block

‘_/10*6“' that the mechanical energy of a freely falling body is consery ed.
Mte three uses of dimensional analysis. Convert 10 joule to erg using the dimensional
alvsis,

12. What do you mean by parallax? How can you measure the distance of a nearby star by
lax method? ‘ ‘
~Resultant of two equal forces acting at right angle to each other is 14. 14N Find the

magnitude of each force.
A passenger arriving in a new town wishes to go from the stati
: / on to a hotel locat ;
away on a straight road from the station. A dishonest cabman takes him along a circi?tctom
& us

path 23km long and reaches the hotel in 28min. What is fjthe average i
()”)é magnitude of average velocity? Are they equal? Wt e s,

/ﬁlggest a suitable physical situation for each of the following graphs

(c
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16 A0 o:
“An : : c == = 2l
Ag/alrcmﬁ executes a horizontal loop of radins [.00km with 2 speacy 95 ©
Okm/h ¢ : : h e aderarion doe 10 ETEVEY-
*“Ompare its centripetal acceleration with the acceleranon Sa= W0 2
- Show = : S o =
OW that Newton's second law of motion is a real law of moGo=
OR
A helic : _ s/ The crew i B2
"']l“‘l‘licr of mass 1000kg nises wit o -
Passengers weigh 300kg.Give the masmifu b
@) Force on the floor by the crew and passengers
1) Acti s : . g air. a0
(if) Action of the rotor of the helicopter on the surrounding =--
(iii) Force on the helicopter due to the surrounding air

/I&/Shcw that it is easier to pull than to push 2 body-

19-Show that in elastic one dimensional collision. *
= ’ Al tay E: ST G = hadias of egiss! masSE
€qual to velocity of separation after collision for two DOCISS L= &4
o . maw --._:‘_'_;_

? v N ’ . - = ﬂ_'«'—-‘—': w
20AVhat is a conservative force? Prove that gravitaliondl Ioiee &3~
ctional force is non-conservative.

21 'fﬁ‘c momentum of the body increases by 20%. What will be the increasemtac AT ot

e body?

=44

}H—Iﬁw much work does she do against the gravitational forc
> mechanical enerey

QEQA supplied 3.8 x107J of energy per kilogram which is converted 1o mecha ical eners
with 20% efficiency rate. How much fat will the dieter use up?

coming from it. They immediately called the police and alert
alertness a major tragedy was averted.

Mt values were shown by Rohit and Suresh ?

(ii))A bomb at rest explodes into 2 fragments of mass 3.0 Kg and 1.0 Kg. Thetotal X & of
ragments is 6x10%J. Calculate the K.E of the bigger fragment.
which type of collision. €lastic or inelastic, momentum is conserved?

(i1
g uations of motion by calculus method. Express conditia. .
ﬁenvc the three eq 107S under hick,

they can be used.
OR
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Prove that the path of a projectile i a parabola. [T 15z tme of thight
with a velocity u at an angle 0 1s 2usinb g, find the cordition fvr mormum 1
value.

ﬂ)cr’nc an expression for velocity of a car on a banked circular

( friction (). Hence write the expression for optimum selocity
OR
Explain:
(1) Why are ball bearings used in machincry?
(ii) Why does a horse have to apply more force to start a cart than to keep 1t mos
(111) State two advantages and two disadvantages ol friction.
(iv) What is the need for banking the tracks”
ﬁwu inclined frictionless tracks, one gradual and the other steep, meet at A from whore
o stones are allowed to slide down from rest, one on each track. Will the stones reach
bottom at the same time? Will they reach there with the same speed? Explain Given 6,
-30°,0,=60%nd h =10m. What are the speeds and times taken by the two stones

A

OR

A 1kg block situated on a rough inclined is connected to a spring of spring constant 100N/m
as shown in figure. The block is released from rest with the spring in the outstretched
position. The block moves 10cm down the incline before coming to rest. Find the coefficient
of friction between the block and the incline. Assume that the spring has a negligible mass

and the pulley is frictionless.

k= 100 Ny
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