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SECTION-A (MARKS 150)

NOTE: Section-A is compulsory. All partsof this section are to be answered on these pages and handed over to the center superintendent.

Deleting,/ overwriting is not allowed. Do not use lead pencil.

Q.1 Fill the relevant bubble for each part. All parts carry one mark.

Questions A B C D ABCD
1. Observations that have no associated numbers are quantitative qualitative A
called: observations observations gueTsuements gptimations O . O O
2. Qualitative observations deal with facts that can be measuring
observed through our: ciedlators instruments only five senses formulas O O . O
:is‘?) g:ﬁ:‘tilztwe observation includes numbers and is sensation L _ measurement shape O O . O
gi)‘sl?l:l/gltli(?li'} he following is an example of a qualitative Water keeps its level Mass is 5 kg Speed is 20 m/s Pressure is 100 Pa . O O O
gijls‘ei::;:;ii?)l:lt i\:.rltes: The rod is rough and red.’ This qualitative quantitative a measurement an estimation . O O O
:ina‘l:: ::;;d;ii;r.e;ﬁir:?;, B 2-j long and has a qualitative sensory only quantitative always inaccurate O O . O
7. Which statement is a quantitative observation? The car looks shiny B covinlel TR SRiine SEEs B The road feels rough O . O O

in/l0 s

oil

8. Which statement is a qualitative observation?

The stone fallsin 2's

The stone hasa

The stone has a

The stone is 5 cm

o)l Jo

experience and
sound reasoning

mass of 2 kg round shape wide
a rough educated
s B uess of aphysical .
. s guessing a formula | picking any number guess < ! an exact value with
9. An estimation is: at random at random quantity using prior f— O O . O

correct physical

. . . . . . 3 exact values of all only the final principles and a
10. Estimation usually includes identification of: variables a random formula answer good guess about O O O .
relevant variables
. find the thickness of
multiply the stack A
. . - . . a stack and divide count the words on
11. To estimate the thickness of one sheet of paper, we: thickness by the weigh a single page by the number of it O O . O
number of pages pages

12. To estimate the height of a building, a student first

estimate the height

estimate the mass of

count the rooms

measure its shadow

|_Jole]e

estimated height is:

counts the floors. The next step is to: of a single floor the building

13. A building has 10 floors and each floor is about 3 m

high. Its estimated height is: 13m 30m 3m 300m O . O O
14. A building has 8 floors, each about 3 m high. Its 1m 24m sm 240 m O . O O
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Questions

C

D

ABCD

15. A stack of 400 sheets is 4 cm thick. The
estimated thickness of one sheet is:

0.1 cm

0.01 cm

1cm

0.001 cm

0000

16. To estimate the volume of a complex object,

measures its time

guesses a random

introduces a
simple model

uses its charge

eoJe] 16)

volume, we first need an estimate of its average:

a student first: period number such as a sphere
or a box
17. To estimate the mass of an object from its time density charge speed O . O O

18. According to the text, mass is equal to:

density + volume

volume = density

density x volume

density + volume

oJe] 1)

1S:

19. The density of air is about: 108 kg/m? 10* kg/m? 10-3 kg/m? 1 kg/m? ooo0e
20. The density of water is about: 103 kg/m? 1 kg/m?* 10% kg/m? 109 kg/m? . O O O
21. A room has a volume of 60 m3. Taking the

density of air as 1 kg/m?, the estimated mass of 6 kg 600 kg 60 kg 6000 kg 0000
air is:

22. A tank holds 2 m? of water. Taking the

density of water as 103 kg/m3, its estimated mass 200 kg 2000 kg 20 kg 2kg O . O O

23. A solid object floats on water. Its density is

more than 10*

less than 103

exactly 10* kg/m?

equal to 10°

OCe00

1S:

estimated to be: kg/m? kg/m? kg/m?

24, Example 1.1: A man of mass 70 kg climbs 3

m. Energy required (g = 10 m/s?) is: 210] 700] 2100] 210005 O O . O
25. A boy of mass 50 kg climbs to the first floor

4 m above. Energy needed (g = 10 m/s?) is: 20007 200] >00] 20000 . O O O
26. A woman of mass 60 kg climbs two floors;.a

total height of 6- m:-Energyneeded (g = 10 m/s?) 360 ] 3600 J 600 ] 60 O . O O
is:

27. The energy required to walk up a staircase is

estimated using: mgh mgth m/gh gh/m | JoJele)
28. Acc?rdlng to Table 1.1, the diameter of a 10-4m 10-0m 10-5m 10~ m O O . O
proton is:

29. According to Table 1.1, the mass of an o7 15 30 s

lectron is: 102" kg 105 kg 10-% kg 10-5kg o]lo] Jo)
?SO According to Table 1.1, the mass of a proton 1077 kg 100 kg 105 kg 10-2kg . O O O
;’:1. According to Table 1.1, the mass of the Sun 10 kg 105 kg 101 kg 10 kg O O O .
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operations in a day:

Questions A B C D ABCD
32. According to Table 1.1, the age of the . 18 " 5
umiverse fs: 107 s 105 101s 10°s o] JeJe)
zg;)ﬁtc.cordmg to Table 1.1, one light-year is 101 m 105 m 10" m 10% m . O O O
34. According to Table 1.1, the time period of _ _ ~ _
visible light is: 105 10 107s 10 oJele)
35. Estimating heartbeats in a lifetime: human
lifetime is 10° s and one heartbeat takes 1:s. The 107'beats 10" beats 10° beats 10° beats O O . O
estimate is:
36. A bacterium has mass 107*® kg and a proton
10-?" kg. The number of protons in a bacterium 10% 10 10-12 10 ooo0e
is about:
37. The Sun's diameter is about 10° m and a
hydrogen atom's is 10-'° m."Hydrogen atoms 10° 1010 102 10 O O O .
across the Sun:
38. How many viruses (10-7 m each) placed side 5 s 5 S
by side span a pinky fingernail (10-2 m)? 10 4 10 10 O O O .
39. How many protons (10-'> m each) in a row ) o
span a large nucleus (10-!* m)? 10 10 1 10 . O O O
40. How many hydrogen atoms (10-'° m) fit _
across a typical virus (10-7 m)? 107 107 107 10° O O O .
41. How many 4-year-old children (1 m;tall)
lying head to toe equal a football ground (10?2 102 10° 1072 10+ . O O O
m)?
42. Using Table 1.1, the mass of the Earth _
divided by the mass of the Moon is about: 107 107 10° 100 O O . O
43. Using Table 1.1, the Sun is about how, many £ s | § N
times heavier than the Earth? 10 & 10 10 O . O O
44. How many mosquitoes (10-° kg) equal the 3 ) 3
mass of one hummingbird (10-2 kg)? 107 10 10 10 O O O .
45. About how many litres of water (1 kg each)
equal the mass of a motorcycle (102 kg)? 10 1000 100 0.01 O O . O
46. How many nerve impulses (103 s each) fit 3 s o 3
into one heartbeat (10° s)? 10 10 10 10 O O O .
47. Visible light has a time period of 10-'> s. . .
Periods in one nerve impulse (10-3 s) number: 107 10% 10% 107 O . O O
48. A supercomputer works at 1 PFlops (10*®
operations per second). With one day = 10° s, 10t 10% 10 10-10 o] Jole)
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t A B C D ABCD

49. Using Table 1.1, the age of the universe is 5 o )

about how many times the age of the Earth? 10 10 10 10 O O . O

50. Using Table 1.1, recorded human history is 2 L " "

about how many times a human lifetime? 10 10 10 10 O O . O
g itiplying or subtracting base | averaging base

51. Derived units are obtained by: adding base units [  dividing base Units units O . O O

units

52. In base units, 1 joule is equal to: kg m? 52 kg.m s-2 kg m?2s7® kg m-* 52 . O O O

53. In base units, 1 coulomb is equal to: As Ast kgAs Am . O O O

54. An engineer writes power = work/time. The

watt in bagse units is: P k/ kgm? s~ kgm? s kgm's™ Kgm™ s~ . O O O

55. A technician uses pressure = force/area (N _ _ Y o

m~2). The pascal in bals)e units is: kgm s kg m? 572 kgms™ kgm™ s O O O .

56. A student writes Force = mass x

displacement/time? and puts in SI units. The kg x s¥/m kg x m?/s kg X m/s? kg/(m s?) 0000

result for N is:

57. A current of 2 A flows for 3 s. Using coulomb

= A s, the charge carried is: 5¢C 15¢ 6C 0.67C O O . O

58. Dimension of a physical quantity denotes its: [‘numerical value | qualitative'nature exact error unit prefix O . O O

vsvg'i t'f(l;: :;I:il::;gﬁitatgrﬁsﬁ)l sg:??:ny 1S square brackets | round brackets curly braces inverted commas . O O O

60. The dimension of electric current is: 1] [1 [N] [6] O . O O

61. The dimensions of area, volume, velocity and

[L?], [L2], [LT],

(L7, [L?], [LT],

(L7, [L?], [LT],

[L], [L?], [LT*],

OCe00

acceleration respectively are: [LT-2] [LT-2] [LT-1] [LT-?]
62. Force, weight and tension have the same modulus of . .
dimensions, but which has a different one? elasticity force weight tension . O O O

63. Length, width, height, distance,
displacement and radius have the same

have the same

have the same

use different

are all vectors

0000

displacement) are:

dimensions because they: magnitude nature units

64. The dimensions of force (mass x N - S 2

acceleration) are: (MLT™] [MLT™] (ML) [MLT=] O O O .
65. The dimensions of work (force x [MLT-?] [ML2T-2] [ML2T-?] [ML-T-2] O . O O
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66. The dimensions of pressure (force/area) are: [ML-1T-2] [MLT-2] [ML?T-?] [ML-2T-2] . O O O

67. The dimensions of electric charge (coulomb

~'A's) are: [T] [IT-1] [MIT] (IT] oo0e

68. From E = hf with E = [ML?T-?] and f = [T-!], i, N ) .
the dimensions of Planck's constant h are: MLT3] [ML?T™] [MLT] [(MLT] O . O O
69. The dimensions of the universal [MLPT2] [M-115T2] [M-ALST2] [M-SL5T-2] 0000

gravitational constant are:

70. A quantity has dimensions [L3MP"T-°]. Which | force,ifa =-1,b | pressure, ifa = | acceleration, if a | velocity, ifa =1, O O O .

pairing is correct? =0,c=-2 -,b=1,c=-2|=1,b=1¢=-2 b=0,c=1
71. Quantities that have dimensions and dimensional dimensionless dimensionless dimensional O O O .
variable magnitude are called: constants variables constants variables
72. Quantities that have dimensions and dimensional dimensionless dimensionless dimensional O O O .
constant magnitude are called: variables variables constants constants
73.‘W-thh of the following is a dimensional strain I velocity Planck's constant O O . O
variable?
74. Which of the following is a dimensional speed of light in . coefficient of
constant? vacuum strain plane angle friction . O O O
75.‘W-thh of the following.is a dimensionless Planck®constant fovee energy strain O O O .
variable?
76. Which of the following is a dimensionless . gravitational ideal gas
constant? speqii QR constant constant T O O O .
. . . . . Planck's constant .
77. Which pair consists of dimensional nande and gravitational strain and plane | o o energy O . O O
constants? angle
constant
78. Which pair consists of dimensionless plane angle and
variables? mand e force and energy solid angle hand G O O . O
79.Inv_f = v_i + at, the sum on the right dimensionless dimensional dimensional dimensionless . O O O
becomes 2[LT-']. The number 2 is a: constant variable constant variable
both sides of a . . .

80. The principle of homogeneity of dimensions | physical equation bOthhSldes have di different Onbféh%nght . O O O

that: have the same the same imensions can side has
says * dimensions magnitude be added dimensions
81. Quantities can be added or subtracted only if numbers signs dimensions names O O . O

they have the same:

82. To test v_f = v_i + at, a student finds the
dimensions of 'at' as:

[LT-] [LT-3] [LT-] [L2T-1] o]lo] Jo)
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83. A student uses P = pgh. The dimensions of [MLT-2], same as | [ML2T-2], same o [ML-1T-2], same
pgh are [ML-3][LT2][L] = force as work [ML~T] as pressure O O O .
84. Which expression is dimensionally
consistent with acceleration (x distance, t time, v/t v2[x v/x? vt O . O O
v velocity)?
85. The dimensions of v?/(ax) are: [L] [T] dimensionless [LT-] O O . O
86. The dimensions of at?/2 are: [L] [LT-1] [T] dimensionless | @ OO QO
87. Which formula may be valid for the speed v _ _ _ _
of ocean waves (A wavelength, g gravity)? V= poh vEVag) v =gh/A v = Agh Ce00
88. Dimensional analysis shows the wavelength
of matter waves (h, m, v) varies as: Nemv/h v J—— A e« h/(mv) O O O .
gQC.olﬁeloit(z(:.lstant) hmPv®, the powers'a;b.and 11,1 1, 1 111 1,-1,1 . O O O
90. In deriving the time period of a simple s B
pendulum, the power of mass m comes out as: 1 & & 0 O O O .
91. Dimensional analysis shows the time period
of a simple pendulum is proportional to: Vgl viirg) Vg g O . O O
les 'e'rsl::n:lals:s(g!:;’:zgl;l&“‘?’iﬁ?h is doubled, all remain the same double become half become V2 times . O O O
93. The length of a simple pendulum is made | '
four times (T «Vl)sItsiperiod becomes: e four Mg Dl R Ch 2 . O O O
94. The constant;in.the pendulum formula. T =
constant x V(l/g) is found by experiment and n 1 2m 12 0000
equals:

determinesthe
95. Dimensional analysis cannot: dimensionless hom(fh:;}:ity of derive a possible~{~find-units-ofa . O O O
: Yy * constant'in a genel formula derived quantity
an equation
formula
does not
96. A quantity with dimensions [ML?T-2] may be . distinguish . .
. distinguishes all s . gives numerical cannot check
w.ork, energy or torgue. This shows that quantities quantities having values homogensity O . O O
dimensional analysis: the same
dimensions
97. A dimensionallv correct relation is: always physically not always never physically | always proved by O . O O
: y : correct physically correct correct experiment

98. A dimensionally wrong equation is:

sometimes right

always wrong

always right

right if constants
are added

0000

99. Precision refers to:

closeness of a
measured value
to the true value

closeness to a
standard value

closeness of
measured values
to each other

the error of a
single
measurement

o)l Jo
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C

D

ABCD

100. Accuracy refers to:

closeness of a
measured value
to a standard or

true value

closeness of
measured values
to each other

the least count of
the instrument

the number of
readings taken

|_Jole]e

101. Accuracy describes how well we eliminate:

least count

mean deviation

systematic error

absolute
uncertainty

o)l Jo

least count of the

102. Th: gref::l?:ﬁl ?f a measurement is measuring standard value ufrfzglt‘ltgril:tly systematic error . O O O
associated wi e: instrament
103. The smaller the loast count gH error systematic error precision random error O O . O

instrument, the greater its:

104. Accuracy is indicated by:

fractional or
percentage
uncertainty

absolute
uncertainty

least count

range of readings

@000

105. A person weighs exactly 160.0 1b. Scale A
reads 170.1, 169.9 and 170.0.1b.-Scale A is:

accurate but not
precise

both precise and
accurate

neither precise
nor accurate

precise but not
accurate

eJole]

106. A person weighs exactly 160.0 1b. Scale B
reads 161, 162 and 158 lb. Scale B is:

precise but not
accurate

both precise and
accurate

neither precise
nor accurate

fairly accurate
but not precise

eJole]

107. A person weighs exactly 160.0 1b. Scale C
reads 159.9, 160.0 and 160.1 1b. Scale C is:

precise but not
accurate

accurate but not
precise

both precise and
accurate

neither precise
nor accurate

o)l Jo

108. Arrows hit tightly grouped far from the
bull's-eye centre. The shooting is:

accurate but not
precise

precise and
accurate

precise but not
accurate

neither precise
nor accurate

o)l Jo

109. Arrows are scattered widely but average
out around the bull's-eye.centre. The shooting
is:

not precise but
accurate

precise but not
accurate

precise and
accurate

neither precise
nor accurate

|_Jole]e

110. Three people weigh a 2.00 g standard on
one balance and each reads exactly 7.32 g. The

precise but not

both accurate

accurate but not

neither accurate

|_Jole]e

balance is: accurate and precise precise nor precise

;]11(11' tﬂ;ig&gﬁﬁ::‘;:s;ﬁ:ﬁf‘ the measured value precision uncertainty estimation error O O O .
. true value - observed value - *|“observed value + | obsServed value +

112. According to the text, error equals: observed value true value true value true value O . O O

113. Uncertainty is:

the difference
between two
readings

the range of
possible values
within which the
true value lies

an exact true
value

the mean of all
measurements

0000

114. All measurements have uncertainty caused
by:

the instrument
only

instrument
limitation and

skill of the
experimenter

the weather only

the unit chosen

0000

115. Absolute uncertainty is equal to:

the true value

the percentage

the least count of
the measuring

the number of

oJe] 1)

uncertainty instrument readings
measured value / absolute absolute percentage
116. Fractional uncertainty is equal to: absolute uncertainty / uncertainty x uncertainty x O . O O
uncertainty measured value | measured value 100
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Questions A B C D ABCD
. e ae . . . number of least count x . least count /
l1)1(71. Uncell'ta.nnty in time period AT of a vibrating vibrations / least number of total tcl(r)rllle;1 i least number of O O O .
ody equals: count vibrations vibrations

118. A measurement is 3.06 mm = 0.02 mm. The

3.02 mm and 3.10

3.06 mm and 3.08

3.00 mm and 3.06

3.04 mm and 3.08

eJole]

percentage uncertainty is:

true value lies between: mm mm mm mm

119. A metre rod has a least count of 1 mm. The

absolute uncertainty of a length measured with +0.1'cm +1 cm +0.01 cm +0.5 cm 0000
it is:

120. For x = Ax = (2.0 £ 0.1) mm, the fractional

uncertainty is: 0.5 0.05 0.1 0.2 o] Jole)
121. For x + Ax = (2.0 £ 0.1) mm, the 0.05% 10'% 0:5:% 5 9% OOO.

122, A slab's ends coincide with 20.5 cm:and
58.0 cm marks (each +0.05 cm). Its length is:

(37.5 = 0.05) cm

(37.5+ 0.2) cm

(38.0+x0.1)cm

(37.5 £ 0.1) cm

eJole]

123. The slab length 37.5 cm + 0.1 cm has a

1% +2%)=

fractional uncertainty of about: . S0003 0.3 +0.0003 O . O O
0.02) mm, The percentage uncertainty & 4% 2% 6% s | @000
cm aro added. The uncertainty in the sum fs: | *01om [ *0@em | zo2em | soam |OO@O
llnzlgéll:aizn:y).d'lgil: ];::cil‘:/ot:;adlfnl(l::ftzi:/:ty in z is: ¥ NG 07 1.5% . O O O
iiZéglaizn:y?yflfeh;:rze‘ﬁt:gg fl:::ia‘iy:lty in z is: 4% 3% 1% 5% O O O .
of 2 %. The percentage unceriainty inaisr | 2§ 6% 8% w%—| O@OO0
The aroa e has a porcentage uncertainty of 1% 3 05% 2% |000®
%o uncertainty, the uncertanty n A e, | ©% 1 2% % | @000
£ 0.051) A The resistance R = Vil ise 0| 1990 0370 940 270 | O00@
V= (7.3 01) Visabouts o 1% 7% 01% s | @000
133. In Example 1.3, the total uncertainty in R is 1% 2% 39 0.3% O O . O
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force F = crv. The SI base unit of c is:

Questions A B C D ABCD
134. R = 2.7 Q carries a 3 % uncertainty. The
absolute uncertainty in R is about: 0.30Q 0.08Q 0.030 0.80Q O . O O
135. A disc radius is (2.25 * 0.01) cm; area = ) 5 ) )
15.90 cm?®. The uncertainty in the area is: 0.8 cm 0.04 cpg 0.13 cm 1.3 om eje] o
136. The radius of a circle is (10.5 * 0.2) m. The b o o o
percentage uncertainty in the radius is nearly: 0.194 19% 3.8% 1.9% O O O .
137. The radius of a circle is (10.5 % 0.2) m. The 9 o g o
percentage uncertainty in its area is nearly: 352 1.9% 5.7% 0-4% . O O O
138. The radius is (10.5 * 0.2) m. Taking 1 =
3.14, the circumference is: (659+02)m | 65.9+13)m | (659=25m | 33.0+x13)m | O@QOQO
139. Three readings of a radius are 1.50, 1.51
and 1.52 cm. The average is: 1.50 ¢m 1.52 ¢cm 1.51 ¢cm 1.53 cm o]lo] Jo)
140. Deviations of the readings 1.50, 1.51, 1.52
cm from their mean are 0.01, 0 and 0.01 cm. 0.007 cm 0.07cm 0.02 cm 0.003 cm . O O O
The mean deviation is:
141. The time for 20 vibrations of a pendulum is
35.2 s. Its time period T is: 176g 0.57s 1525 704s . O O O
142. A stopwatch has a least count of 0.1 s and
20 vibrations are timed. The uncertainty AT is: 0.1s 0.005s 0.05s 2s O . O O
143. A student times 40 vibrations with a
stopwatch of least count 0.1 s. The uncertainty 0.005 s 0.01s 0.004 s 0.0025's O O O .
in time period is:
144. Five stopwatch readings are 3.0, 3.2, 3.4,
2.8 and 3.1 s. The uncertainty (half the range) +0.6s +3.1s +7.75s +0.3s O O O .
is:
145. Five students time-a“falling ball: 6.2, 6.0,
6.4, 6.1 and 5.8 s. The average time is: 6.T% 6% 6.08 3055 . O O O
146. For the readings 6.2, 6.0, 6.4, 6.1 and 5.8 s,
the uncertainty (max - min)/2 is: 0.6 x0.2s *0.3s *0.1s O O . O
147. A reaction should yield 171.9 g but yields o o o o
154.8 g. The percent error is about: 17.1% 9-9% 90.1% 111% O . O O
148. The order of magnitude of (10° + 10°) is: 10° 101 108 10 O00e
149. A resistor R = 13 Q carries I = 3 A. Using P
= I?R, the power consumed is: 9w 8W 31w 17w O O O .
150. A ball moves through air with resistive kg m s kg m-* 52 kg m s kg m- -1 O O O .
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