RACE # 02 DIAMENSIONAL ANALYSIS AND ERRORS PHYSICS

1.

10.

11.

12.

Which of the following statements is correct about conversion of units, for example 1m = 100

(A) Conversion of units have identical dimensions on each side of the equal sign but not the same units.
(B) Conversion of units have different dimensions on each side of the equal sign but have same unit
(C) If a larger unit is used then numerical value of physical quantity is large.

(D) Due to conversion of units physical quantity to be measured will change.

The density of a liquid is 1000 kg m=. Its value in CGS system -

A1 B) 0.1 ©) 10 (D) 100
If the units of mass, length and time are doubled, unit of angular momentum will be -
(A) Doubled (B) Tripled

(C) Quadrupled (D) 8 times the original value

In a particular system of unit, if the unit of mass becomes twice & that of time becomes half, then 8 Joules will
be written as.... units of work.

(A) 16 B)1 © 4 (D) 64

If the speed of light (c), acceleration due to gravity (g) and pressure (p) are taken as fundamental units, the
dimensions of gravitational constant (G) are -

(A) c’gp”? (B) c*g’p? (C) c'g’p! (D) c’g’p

The frequency of oscillation of an object of mass m suspended by means of spring of force constant K is given
by f = Cm*KY, where C is a dimensionless constant. The value of x and y are -

1 1 1 1
Ox=2.y=-5 Ox=-7,y=-7

N |~

1 1 1
Ax=7,y=7> (B)x=- 7.y

The velocity or a body which has fallen under gravity varies as g* h®, where g is acceleration due to gravity and
h is the height. The values of a and b are -

(Aya=1,b=172 B)a=b=1 ©a=1/2,b=1 D)a=12;b=172
If force F, acceleration A and time T are basic physical quantities, the dimensions of energy are —
(A) [FPA7'T] (B) [FAT?] (C) [FAT] (D) [FA'T]

The velocity v of waves produced in water depends on their wavelength A, the density of water p, and acceleration
due to gravity g. The square of velocity is proportional to

(A) Mg lp™! (B) rg (©) Apg (D) Agp
If area (A), velocity (v) and density (p) are taken as the fundamental units, what is the dimensional formula for
force

(A) Av?p (B) A*vp (C) Avp? (D) Avp

If force (F), acceleration (a) and time (T) are used as the fundamental units, the dimensional formula for length
will be

(A) FlaT? (B) Fa’T? (C) Fa’T® (D) FaT

What is the percentage error in the measurement of time period of a pendulum if maximum errors in the

measurement of ‘¢’ and ‘g’ are 2% and 4 % respectively -

(A) 6% B) 4% ©) 3% D) 5%



13.

14.

15.

16.

17.

18.

19.

20.

11.

The area of a rectangle of size 1.23 x 2.345 cm is -

(A) 2.88 cm? (B) 2.884 cm? (©) 2.9 cm? (D) 2.88435 cm?
The length of a rod is (11.05 = 0.05) cm. What is the length of two such rods -

(A) 22.1 £ 0.05) cm (B) (22.10 = 0.05) cm

(©) (22.1 £ 0.05) cm (D) (22.10 = 0.10 cm)

The significant digits in 200.40 are -

(A4 B) 5 ©) 2 D)3

The percentage error in the measurement of mass and speed are 2% and 3% respectively. How much will be the
maximum error in the estimate of kinetic energy obtained by measuring mass and speed -

(A) 11% B) 8% ©) 5% D) 4%

A physical quantity is represented by the relation Y = M?® L° T-<. If the percentage errors in the measurement of
M, L and T are respectively a %, P % and y %, then the total error will be -

A (aca-Bb+yc)% B)(aa+Bb-y0)%

O (axa+Bb+yc)% D)(aca-Bb-yc)%

If x = ab, the maximum percentage error in the measurement of x will be-

(A) (%xlOO%jx(%xlOO%j (B) (%xlOO%)+(%xlOO%j
Aa Ab Aa Ab

(©) (?_TJX]-OO% (D) (?+zj100%

A wire is of mass (0.3 = .003) gm. The radius is (0.5 £ 0.005) cm and length is (6 + .06) cm. The maximum
percentage error in density is-

(A) 3% B) 4% (©) 8% (D) 16%

2
. . . ab )

An experiment measures quantities a, b, ¢ and x is calculated from x = —-. If the percentage error in a, b, ¢ are

c

+ 1%, + 3%, £ 2% respectively.
(A) The percentage error in X can be £ 13% (B) The percentage error in X can be + 7%

(C) The percentage error in x can be = 20% (D) The percentage error in X can be + 26%
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