SECOND PRELIMINARY EXAMINATION (2015-2016) -
SUBJECT: SCIENCE PAPER | - PHYSICS

std X ° ' L ... Marks:80 . .
Date :13/01/2016 © - T Time :2 Hrs:"
Answers fo this paper must be written on the paper provided separately.
You- will not be allowed to write o’dn‘ng the ﬁr'st 15 minutes. i

Y

This time is"to be spent in neadm the Quast:on paper. '
The time given at the head of this paper is the ti; 78 a!lowed 'for writing the an.wers.

Section lis compulsory. Atternpt any foz}r quesﬂor.s from Section 1. .
The intended marks for questionis or parts of questron are g:ven in the brackeis[ J."

Section—1 {40 marks)
[Attempt all questlons from this Secﬁon 1 .

Questlon 1
' A] . Name ihe commercial umt of electrical energy. ; _
_ Howisit related to the Sl unit of energy ... 21
B] - A sprngis compressed agalnst a ng:d wall. . S .
-Drawa neat-and !abe}ied dlagram showmg the forces actmg on the:spring. ; ) [2]
Cj " Can the moment of force-of a gwer_t force be zero? Justify yol_!r answer. . 4

Bj " - (i) *--Which of the géais A and Bis suitable for gain in speed, if gear ratic of A < 1
" and thatof B>1? ;
O Give one example of a class I lever ‘whose mechanmal advantage isequalto 1. [2]
E} State the energy changes in the followmg cases:
(i) » drawing electric current from a dry cell.’
‘(i) * - subbingof palms. . '

-

-Question 2“

A] Calctlate the power of an engx’ne required to liit 1 0° kg of coal per hour from a mine

360m deop’: (Take g = 10ms?) ' 2]
B] () The centre of gravity of a uniform ball is at . = '
(i)  The’'mechanical advantage of an ideal singie movable pulley is .2
e . ) | . : : |
This paper (;onsists of 6 printed p;ages Tum Over
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Two electromagnetic waves P and Q are of wavelength 3000 A and 0.001 A reé‘gec{tively. )
iglomlfy the waves P and Q. : ' = [2]
..D] (D' What is the minimum value of absolute refractive index of a transparent medium?

i)  Write an expression for the refractn/e index (1) of medium 2.with respect to medium 9

2.

in the following case.” Ly T s 12}
\)\ .

. Medium 1 )

\’}\ _ Medum2 -~ ". - ‘
S "'_ T

-y se b em

)

El Copy and complete the ray diagram showing the emergence of the ray PQ Into au' aﬁer ”
S —aassmg *h:oughih&pnsm. Mark the angles wherevor necessary. R 4
. -~ A - .

Question 3 L - T
Al 0] When does a ray of light falling on a lens pass {hrough it undevsated‘?

@  Whichlens can produce an erectand magnified image of an object‘? PR
B] - ‘Afusewireis rated 15 A. Why it cannot be used for an electnca! apphance of rating.
3kW, 250V? Poom . i2]

C]  Two waves of the same pitch have fheir amplitudes in the ratio 3:2.
() . Whatwill be the ratio of theirloudness? - ]

(i)  Whatwill be the ratio of their frequencies? r [2]
D] -The time period of a certain vibrating body is 0.08 s. Does this body produce sound )
¢ audible to the human ear? Justify yolir answer. s (2]

E].  Acurrent of 2A passes through a conduclqr and produces 80J of heat in 105 F nd the
resistance of the conduntor. : . v 2]
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Question 4 :
Al  Fourwires of resislance 20 each are joined end to end fo form a square ABCD:
Calculate the effactive resistance of the combination between any two adjacent

comers. L U e :'.-7.{2]
B] A copper ca!onmeter of thermal capacnty 20 e at 20°C is heated. Fmd :

- (i)  The amount of heat energy required to increase its temperalure to “D°C

~—
(i) Is mass if specific heat ca_gacity of—copper is 406 Jkg K. t_.'. SR e ;{2_]

C] () Name two green house gases. . } - - .
) (i) Namethe radiaﬂons for which the green house gases areti*ansparent [2}

D] . () Ina step-up transfomer the thickness of the'wire in the' phmegy coll should
be . than that of secondary coil, - T
T i) A dcmotoris rotating i a clockwise direction. How can the direction of rotation -

= be reversed? - ' T T . 2]

El (@ Wnte the difference between B pamcles and cathode rays based on their ongm .

{ii) What do you mean by back ground radlauons? : ) TT— I 2]’

I 4

=T L s w-.7-  Section— u - (400 marks)
) [Attempt any- 4 quesﬁons from thla Sect:on ]
Question 5 . . s - - - - .

A ] ""Ahalf metre ruler is- suspended by a fhread from the mxd-pomt of thie ruler as shown inthe
-~ figure. It balances horizontaliy when a 509f and an unknown weight ‘w’ are suspended
- respectively from 10°cm and the 45, cm mark Calculate the magnstude of weight w.  [3]

\\\\\_\_\ - . €

10 20 | 30 40 50

0
25 & _ g
Z wa

50gf. . - RY

Bl  (}Abody is acted upon by.a force. State two conditions when the work done is zero.

~ () What is degrfzgaﬂon'pf energy? : a . - (3] ]z
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Cl Draw a labelled diagram of a block and tackle system of pulleys with two pulléys
inea each block. Indicate the directions of the load, effort and tensuon in tH string.
Iﬂxe the class of lever in the fcilowing cases: , 4]

» a long handle. oar used for rowmg a boat by a smgle person
o)

a short handle oar used in a boat race.

Question 6
Al How does the angle of deviation change if :

() " The angle of prism is increased < -
;.-' ().  The refractive index of the material of the prism is increased

-7 (i) Thewave length of light is increased? . | . B3
3] (i)  Define critical angle. . - P

‘

... () Thecritical angle for glass-air fs 45° for the light-of yellow colour. State whether -
: © itwill be less than, equal to or more than 45° for (1) red i ght - (2 blue light [3]

C] 0) Copy and complste the dragram to show the .Qrmaﬂon of thei rmage of ihie object AB. -
()-  Name thetype of lens.

iy VWhatis the name givento X.. o : e [4]

N~

Question 7 . )

" A} A man standing in a gorge betwaen two cliffs gives a short sharp shout. He hears two
echoes, the 1% after 1s and the next after 1.5s after his shout. The speed of sound is _
340 ms”. Calculate the distance between two cliffis. . o ' )
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A vibrating tuning fork is placed over the mouth of a burette filed with wamr

BJ
When the tap is ooened the water@vel gradually falls. A loud sound is # ‘uswd IS % P
water reaches a particular level.
) Name the phenomenon responsible for the loud sound— -
()  Give reason for the above observation. - ‘ -
@) .If the water level in the burette falls further, is it possible to notice the same -
observation again? . . : ) {31
Cl -~{) Name the type of electromagnetic radiations which are obtamed by &ésp,ag hi;'hij
energetic cathode rays by a heavy metaltarget. Give dne use of thesga dxatpns
)  Theclouds are seen white! Explain, . g0 M
Quesfion 8 ) T S
Al 0] Denne 1 ohm ' . :
TR -(ii) ‘Name the quantrty obtained, from'the slope of currenl Vs voltage—graoh and wnteits .
JSlhunit. Ll - ) . ) . 31 ..
B] (i} Of the three connecnng wnresm a household cnrcult Wthh two wires are &t the b
same pﬁten'nal? - : e
(iy Whyare e!ec’mcal gadgets always connected in parallel and notin senes ln L
household wmng? i ; L : - )
C]  Observethe dlagram and caiculate:
' (@ thetotalresistance of the circuit . o | :
(i) the value of R -
(i)  the current flowing in R+
Queshon 9 A
A] “A solid of unit mass is heated at a constant rate. ‘i . ' .
The variation in tempgrature with time of heating 'Ji .
. s shown in the graph below. f"‘ ‘:;L (3]
() Whatls represented by AB? \2 - '
()  Explain why the graph in part AB is Bso
parallel to X-axis. 51 ‘
(i)  Find the melting point of the-. €aof A—F
substange from the grainh. B a Ké‘r - > x
' : Time (Y
Over
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Bl (i) . 5g of ice each is put in equal quantily} of two liquids . and B of specific heat
‘ capacity ‘¢’ and 26’ respactively. In which of lhe Ilqulds will the change i
temperature be more? T ' ' ,
(ii). .. - Which haa more heat: 1g of Ice at.0°C or 1g of water at nec? Justify your answer, [°
Calculate the: amount of ice which Is requlred to ceol 150g of water mniam 2 in a copper
vessel of mass 1009 at 30°C, such that the final temperature of the mixi ure is 5°C.
(specific heat capacity of copper-= 0.4 J /g°C, specific heat capacity of watér =42 Ji§°C,.
 specific latent-heat of fusion of ice = 336 Jig) ' - [4]

'C]

Question 10

Al  The diagram below shows a coil connected o a cenlre zero gah/anometer G.

The. galvammeter shows a deﬂechon to the rxght when tha N-pole of a poweml magnst

is moved to fhe right as shown. A : a a . [3]

= =
()  Name the phenomenon responsible for the deflection in tha galvanometer. .
() - Does the direction of the current in the-coil appear clockwise or antrc’ockmse whan '
* 'viewed from the end A7

(i)  Name the law which helps you to amve atthe conclusmn in part (ii). st 3

B Im acathode ray tube, whyisthe: T : . " R [3]:._-

(i) filament made af tungsten? )
- @ . cathode plate-coated with oxide of barium or strontium? _
(i)  thick glass screen coated with barium platmocyamde?

C] ' () A nudeus ix emlts an o - partic'=. copy and complete the equatmn . [4]

PR

'}X_'_?.>HP—X1 '

(i) What changes will take place in the mass number and atomic number of nucl°us
- X4 if #t emits @ gamma radiation? )

(i)  Mentlon one use and one hammful effect of radioactivity.
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