[bookmark: _v59deajv2q0f]                         Chapter 1: Measurements
[bookmark: _3vew9u4kw786]                                         Multiple Choice Questions
1.1 The purpose of study and discoveries in Physics is:
 (a) the probing of interstellar spaces
 (b) the betterment of mankind
 (c) the development of destructive technology in warfare
 (d) development in aesthetics for the world
1.2 The length of a steel pipe is in between 0.7 m to 0.8 m. Identify from the following, the appropriate instrument to be used for an accuracy of 0.001 m.
 (a) Micrometer screw gauge
 (b) Metre rule
 (c) A ten metres measuring tape
 (d) Vernier Callipers
1.3 The diameter of a steel ball is measured using a Vernier Callipers and has readings shown in the figure. What is the diameter of the steel ball?
 (a) 1.30 cm
 (b) 1.40 cm
 (c) 1.39 cm
 (d) 1.31 cm
1.4 The figure shows the reading on a micrometer screw gauge used to measure diameter of a thin rod. One complete turn of the thimble is 0.50 mm and there are 50 lines on the circular scale. The diameter of the rod is:
 (a) 3.67 mm
 (b) 3.17 mm
 (c) 4.17 mm
 (d) 4.20 mm
1.5 The number of significant figures of a measurement are defined as:
 (a) they reflect the accuracy of the observation in a measurement
 (b) they are the figures which are reasonably reliable
 (c) they are the accurately known digits and the first doubtful digit of a measurement
 (d) all of the above
1.6 The number of significant figures in the measured mass 2500.0 kg is:
 (a) two
 (b) three
 (c) four
 (d) five
1.7 The sum 12 kg + 2.02 kg + 5.1 kg according to appropriate precision is:
 (a) 19 kg
 (b) 19.0 kg
 (c) 19.1 kg
 (d) 19.12 kg
1.8 The answer to appropriate precision for the subtraction (1.126 – 0.97268) is:
 (a) 0.15
 (b) 0.153
 (c) 0.1533
 (d) 0.15332
1.9 The answer of the product (2.8723 × 1.6) to the appropriate number of significant figures is:
 (a) 4.59568
 (b) 4.6
 (c) 4.5957
 (d) 4.60
1.10 The answer to the mathematical division (45.2 ÷ 6.0) in appropriate number of significant figures is:
 (a) 7.5
 (b) 7.53
 (c) 7.533
 (d) 7.5333
1.11 The answer to the following mathematical operation 24.4 m × 100 m ÷ 5.0 m to the appropriate number of significant figures is:
 (a) 480 m
 (b) 490 m
 (c) 488 × 10² m
 (d) 4.9 × 10² m
1.12 The ratio of the dimensions of force and energy is:
 (a) T
 (b) L
 (c) T⁻¹
 (d) L⁻¹
1.13 Identify which pair from the following does not have identical dimensions.
 (a) Work and torque
 (b) Angular momentum and Planck’s constant
 (c) Moment of inertia and moment of force
 (d) Impulse and momentum
1.14 The following figure shows the reading on the same Vernier Callipers. Figure (1) shows the reading when the jaws are closed while Fig. (2) shows the reading when a solid cylinder is placed between the jaws. The length of the cylinder is:
 (a) 3.26 cm
 (b) 3.30 cm
 (c) 3.34 cm
 (d) 4.20 cm
1.15 The least count of an instrument determines:
 (a) precision of a measurement
 (b) accuracy of a measurement
 (c) fractional uncertainty of a measurement
 (d) percentage uncertainty of a measurement
1.16 A measuring tape has been graduated with a minimum scale division of 0.2 cm. The allowed reading using the tape may be:
 (a) 80.5 cm
 (b) 80.6 cm
 (c) 80.65 cm
 (d) 80.7 cm

[bookmark: _3pqrau7vo8ii]                                          Short Answer Questions
1.1 What are base units and derived units? Give some examples of both these units.
1.2 How many significant figures should be retained in the following?
 (i) Multiplying or dividing several numbers
 (ii) Adding or subtracting numbers
1.3 How is the Vernier scale related to the main scale of a Vernier Callipers? What is meant by L.C. of the Vernier Callipers?
1.4 Write the following numbers in scientific notation:
 (a) 143.7
 (b) 206.4 × 10²
1.5 Write the following numbers using correct prefixes:
 (a) 58.0 × 10⁻³ g
 (b) 0.45 × 10⁵ s
1.6 Kinetic energy of a body of mass m moving with speed v is given by ½ mv². What are the dimensions of kinetic energy?
1.7 How many significant figures are there in the following measurements?
 (i) 37 km
 (ii) 0.002953 m
 (iii) 7.50034 cm
 (iv) 200.0 m
1.8 Write the dimensions of:
 (i) Planck’s constant (h)
 (ii) Angular velocity

[bookmark: _q1l1xr8149t0]                                Constructed Response Questions
1.1 Why do we find it useful to have two units for the amount of a substance, the kilogram and the mole?
1.2 Three students measured the length of a rod with a scale on which minimum division is 1 cm and recorded 0.94 m, 0.95 m and 0.944 m. Which record is more precise and why?
1.3 Why is the kilogram (not the gram), the base unit of mass?
1.4 Consider the equation: ( P = Q + R ). If Q and R both have the dimensions of [MLT], what are the dimensions of P? What are the units of P in SI? If the dimensions of Q were different from those of R, could we determine dimensions of P?
1.5 What is the least count of a clock if it has:
 (a) Hour’s hand, minute’s hand and second’s hand
 (b) Hour’s hand and minute’s hand
1.6 How can the diameter of a round pencil be measured using metre rule with the same accuracy as that of Vernier Callipers? Describe.
1.7 How would the readings differ if the screw gauge is used instead of a Vernier Callipers to measure the thickness of a glass plate?
1.8 Write the correct reading of the length of a solid cylinder as shown in the figure if there is an error of +0.02 cm in the Vernier Callipers.
1.9 There are 50 divisions on the circular scale of a screw gauge. If the head (thimble) of the screw is given 10 revolutions, then the spindle advances by 5 mm. There is also zero error as the 2nd division of the circular scale coincides with the datum line and zero of circular scale is below the datum line. What is the thickness of a glass slab as measured by the described screw gauge shown in the figure?
1.10 What is meant by a dimensionless quantity? Give one example.
1.11 A student uses a screw gauge to determine the thickness of a sheet of paper. The student folds the paper three times and measures the total thickness of the folded sheet. Assume that there is no zero error in the screw gauge. The reading of screw gauge is shown in the figure. Find the thickness of the sheet.
1.12 Round off each of the following numbers to 3 significant figures and write your answer in scientific notation.
 (a) 0.02056
 (b) 4656.5

[bookmark: _83zsj2ikdpcv]                                       Comprehensive Questions
1.1 What is meant by uncertainty in a measurement? How the uncertainty in a digital instrument is indicated?
1.2 Differentiate between the terms precision and accuracy with reference to measurement of physical quantities.
1.3 (a) What is meant by significant figures? Write two reasons for using them in measurements. How to find the uncertainty in a timing experiment such as the time period of a simple pendulum?
(b) The mass of a solid cylinder is 12.85 g. Its length is 3.35 cm and diameter is 1.25 cm. Find density of its medium expressing the uncertainty in the density.
1.4 Explain with examples the writing of physical quantities into their dimensions. Write its two benefits.
1.5 Check the homogeneity of the relation:
    v= √(Tl/m)

 where ( v ) is the speed of transverse wave on a stretched string of tension ( T ), length ( l ), and mass ( m ).

[bookmark: _iilf18njfpcf]                                               Numerical Problems
1.1 Astronomers usually measure astronomical distances in light years. One light year is the distance that light travels in one year. If speed of light is (3 \times 10^8 , \text{m/s}), what is one light year in metres?
1.2 Write the estimated answer of the following in standard form:
 (a) How many seconds are there in 1 year?
 (b) How many years are in 1 second?
1.3 The length and width of a rectangular plate are measured to be 18.3 cm and 14.60 cm, respectively. Find the area of the plate and state the answer to correct number of significant figures.
1.4 Find the sum of the masses given in kg up to appropriate precision:
 (i) 3.197
 (ii) 0.068
 (iii) 13.9
 (iv) 9.28
1.5 The diameter and length of a metal cylinder measured with the help of a Vernier Callipers of least count 0.01 cm are 1.22 cm and 5.35 cm respectively. Calculate its volume and uncertainty in it.
1.6 Show that the expression: ( v_f^2 - v_i^2 = 2as ) is dimensionally correct, where ( v_i ) is the initial velocity, ( a ) is the acceleration and ( v_f ) is the velocity after covering a distance ( s ).
1.7 Show that the famous "Einstein equation" ( E = mc^2 ) is dimensionally consistent.
1.8 Derive a formula for the time period of a simple pendulum using dimensional analysis. The various possible factors on which the time period ( T ) may depend are:
 (i) length of the pendulum (\ell)
 (ii) mass of the bob (m)
 (iii) angle (\theta) which the thread makes with the vertical
 (iv) acceleration due to gravity (g).
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