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PART -1

01) 4 02) 5 03)3 04)2 05)5 06)3 07)2 08) 1 09) 3 10) 2
11) 3 12) 1 13) 3 14) 3 15)3 16) 2 17) 1 18) 3 19)1 20) 3

)3 222 231 244 25) 1
(4 x 25 = 100)

PART -II (A)

1 - Rotating scale 2 - Anvil 3 ~Spindle 4 - Lock

a)
6 -Thimble 7 - Ratchet head 8 - Main scale

5 - Sleeve
..(4)

p) 250 = 0.01mm ........(1)

50
¢) When touch the anvil and spindle observe the zero reading of circular scale coincide with

the reference line of main scale.............(2)
d) Negative Zero Error ...... (1)
Zero Error =2 x 0.01mm '= 0.02MMiuweerrrenens. (1)

15.51+15:49+15.51
(1)

e) Average Diameter = s MM = 15.50 MM .cvessrinnns

f) Vernier Caliper, Reading Percentage Error using Meter ruler greater than 1% but Reading

percentage Error using Vernier Caliper less than 1% ... (1+1)
B, 16378 auwimssmmmecsisnss(d)
h) Densi = 10.202gcm = 10202kgm™
ensity = =10. cm” = [ P 2
8.50x-X0.7752 5 . @

Total Marks - 15

a) (i) place the cube on an inclined plane with variable inclination and gradually

increase its __inclination until the block is about to slide .............. (2)
(ii) Instance : When the block is about to slide ............. (1)
Reading(x) : The angle made by the inclined plane with the horizontal ............ (1)
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(iv) 1 ontal ngth of the inclined plane
= hor
2

e Inclined plane

"y

--------
"y,

.

(V)K= 1/l (or in case 1 @

ive to spring balance :5pring balance should pe kept
v Orizg
ks

i) Relat : repeating the experi ’
d to block : When e PEriment the by, Ly

Relative 1
NE rorersrsmsrrsasiasens ) 8
came place of the pla Ul y

M = 0.5Kg worremssse( 1)
(v) The method stated in section(b) ..., (1)

In thismethod, p is obtained using graphical method hence the valy

€ Obty |
u would be more accurate ............ (1) g

a) (i) Stationary wave, If incident wave and reflected wave superpose the statio :

wave form ..seen. (1+1) <
(ii)1.28M oo (1)
(iii) 1500HZ werrve.n. (1)
(iv) v=fA=1500x1.28 = 1920ms™* +.rrrroooooooo (1)
b) (i)

¢) (i) Resonance .......... (1) ‘,.(1‘1;

(Il) Large amplitude at specific frequency due to matching with driving e
lii)A=2.75%4 = 11cm, v=fA=3000x0.11 = 330"

............
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’ (i) Draw the outline of the prism
Move eye from C to B While looking through face BC until the image of pin P blurred
suddenly
Fix Py and Py to mark this critical position / Pins Py and P, are fixed such a way to lie on a
straight line with the image of P RNSRTRARRUSAN 1. |
(if) Pins Py and P, are fixed closer to each ather ...........cou..... (1)
(li) In order to avoid refraction on AB /Avold the deviation in path due to refraction on AB ..(11{
(iv)
For the ray with necessary construction
Construction should include PN drawn normal to AC
such that PM = MN N and O joined
................................ (3) ‘
P, {
P2
(V) C= 410 ............ (1)
(vi)
................. (2)
blurred bright
Y
(vii) denoting the two region ........omeeeene. (1)
{viii) Critical angle for glass — liquid interface is C' = 60° ............... (1) i
For glass —liquid interface , ng 5in60° = n; sin90°
- . 0 i
L M =1.52xsin60" = 1.32 ...ccoveveerrenee (1) Total Marks - 15
Grage . = =
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/ PART - ) B

5. _ .
(i) The ceaction acting on skl man '-Z'la)lways hormal 1o his g
' 1 e adABRNENN Y )
. positions in his path
5y oy wnssll)
iy’ + = 1
V3= 2(hs- h2)8
-2(8.2-5)x10
=64
vV :Sms'l ..................... (1)
fii) § S=ut+ sgt’
5 = 0 + %x10xt’
1= 1S e (1)
—+ S=ut
= 8x1=8m .................... (1)
b) (i) #mv’ =MgX8.2 oot (1)
v’ = 164
v=12.85M5" wooererrrrerecenen, (1)
|
(ii) Re= MB = M VAT oo (1)
R«=mg +mv?/r
=m (10 + 164/4)
=40 x 51 =2040N ....ocovnrenn. (1) l
(i) g = v¥/r i
r=vi/g =8°/10=6.4m. ... (1)
®=v/r=8/6.4=125rads™ ... (1)
(iv) By reducing his moment of inertia by pulling his hands and legs closer to his
body....(1) S
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g e , 12/4 = 3rads® o (1)
“”Tzhlr2x10$x3=6xIUGNm ........ (1)
(iii) 4F % 4><m‘2 = 6X107° o, (D

F=3.75%107 N . 1)

(iv)F= Amv/t = Avprv/l
F=Avp
vl = FIAp = 3-75?’(10-5/57([()'(’ 1000 oo essiiirin, n

W =0.75%107

v=8.66%10°ms™ oo, (1)

4 6
) P=t0=6x10°X12=T2X107 W (1)
(vi) It is because, the torque due to.the water pressure is equal and opposite to the
torque du to friction and air resistance .....coovvnee. (N

Total Marks - 20

(i) Observer A, fy = A—Cl L [ (1)

c c
Observer B, fg = it N (1)

d) (i) f, = L = B2 - 33047.........(2)

C—Vs 330-10

I _ (330+10) _
(i) £ = (52) £, = E52 % 330 = 340HZ v (2)
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i sinf) # ¢/Vs b
{ll (¢ ) whete 0= ang e of mach cone v 1)

(Ill)muhNu v/‘ ) |
v, @ 1,5%330 A95Mm5 N & )

0 = sin

,\,“”,- \uhn m! nr the e H“hv the final image at the near plong
( “m“ ml ut ”“ “,,‘,m. (eye by the object at the least distance of an
C:vm

L
b) Focal length of objective LeNs = 0.8CM v . |

Toview a brighter final image /object-could be placed near to the objective /To
reduce the length of the instrument (anyone ) ............. (1) ‘

¢) (i)virtual, Inverted, Magnified (any two) ........... .()
(ii) To increase the angular magnification / To view a detailed final lmage,,,,,,,;;g
(any other appropriate answer) :

(ii) Applying lens equation = — = = ~
v u f

For the objective = — — = — (wi - ion) el
Jective = — — = ——(with any correct sign convention)

V=-4cm ... (1)
Forthe eye piece — -2 =L (1)
-5
- -
u_ 5 25 25
U=4.17CM oo (1)

Distance of the image formed by the objective

= 4cm from the objectlve

=4.17cm from the eyé P'ece
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subtend af the unaided eve hy the ahfect al the least distunee of digtinc wizion

() ax  Anle
['s « Angle subtend at the eye by the final image at the near piont
¥
. fig A = ““ t] “h ¢ E
tan(l & = tanfi = . a,fi very much small {
/
_he gl (1+1)
(1 o —")- g Jy et .
hyn  hy hy h 25 4 §
M = ff R pt. PR x o= vy X~-=606% 4 = 24 ..........(1) i
w  hy/D hy hy  hy 25/6 Iy
1
I:
i
eye lans 4’
(v} b
é'
clyeClive fens ’
|
B

0 r::‘k

Y R —
- it s e S,

: 1 11
(vi) Substituting V=+30cm; f=-Semt in‘thedlens equation i, feiers sl L]

e —————— w— e

ul = :-’72 cm = 4.29cm.......(1)

Distance by which eye-piece should be moved =4.29 - 4,17 = 0.12cm away

from the objective lens ... (1)

Total Marks - 20
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B0 0 pniied)

o1 (1+3x3x
: (orn.ooosaxw“""’)

107¢x100)
VIOOaLm'
+1.0009¢m

® Foo xl(l+20"lo—’xmo)
100 g

{Increase in volume =1x20x10~* 100
=0.02cm’

(i) Riseof mercury volume at 3000C

Volume o¥the cavity = 0.057-0.019
=0.038 e’

ﬂ (ot)

— (o)

e’ ———— o)
'. fmcrcury=l.02'1.0
Incrcmmvolumﬂo C =0,02cm’ C 0 l)
or

i volume in the capillary tube
@ Rissofmereus =1,02-1.0009=0.019cm’

- sectional area of the capillary =rise of mercury volume/ |
@ Cross " = 001925 .

= 0.00076 cm?
(7.6x 10 m)

=3 x (answer in part(i) (c))
=3x%0.019=0,057 cm’

T ——————

1)
(@)

(o)

. s

ol)
Coy

—

Coz)

(3.8x10*m?)

Voo = l(l+20x10'5x300)=l.06cm3

Therise in mercury volume = 106 - 1.0027
=0.057 cm’®

Volume of the cavity =0.057-0.019
=0.038 cm’
(3.8x10*m*)

(i) Correct temperatyre - .(99-8 -(-03))
100
=40.04-03
=39.74°C

x40-0.3

®) Large expansivity
Uniform expansion

Higher boiling point
OWer vapour pressure
High therma conductivity

Pt =1 (1 +3x3%10% x300)= £.0027cm?

(ol) i

— ()

(o)

(o3)
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