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Q1) Choose the correct answer and shaded its circle in the answer sheet: [34 marks]

Answers is in red color

1. Object A has a charge 2uC, and object B has a charge 6 uC. Which statement is true?

(@) Fag =—3Fpa (b) Fag =—Fsa (c) 3FaB =—Fpa
2. The Sl unit of the electric field, N/C, can also be expressed as:

(@ V/m (b) kg mS?/C (c) No answer
3. The surface charge density o is measures in:

(a) C2m (b) Cm? (c) C/m?
4. Coulomb constant in SI system has the units

(a) Nm?C™ (b) NmC? (c) Nm=2C?

5. The electric flux ®¢ is has the units

(a) TeslaC™tm? (b) Tesla m? (c) NCtm?
6. The electric flux @ is has the units

(a) TeslaC™*m? (b) Tesla m? (c) NCtm?
7. The electric force is inversely proportional to:

(@ r (b) r’ () Jog/[a12]
8. The volume charge density o is measures in:

(@) C’m (b) Cm?® (c) C/m®

-~ R 5.
9. In Figure the current is measured with i D— iy
the ammeter. When the switch is closed, the & ‘;L‘

reading on the ammeter

(a) increases,

(b) decreases, or |
(c) remains the same.

10. If the incidence angle equal to 30°, the emerging ray of light from a slab is (a) deflecting (b)
parallel (c) all previous.

11. Snell's law state that (a) no/n;= va/vy () N2/ni= Ap/Ag (C) Volvi= Ly / As.




12.

13.

14.

15.
16.

17.

At the critical angle (6. = 50°) for the air—-water boundary, the refractive index (n) equal to
(@ 1.5(b) 1.15(c) 1.3.

If the focal length of the lens (f =10cm), the distance between the object at center of
curvature and its image is (a) 20cm (b) 0.4m (c) 10cm.

If the focal length of the magnifier (f = 2.5cm), the magnification of a magnifier (M) is (a)
25 (b) 11 (c) 22.

Healthy person sees the objects at a distance (a) 25m (b) 0.25m (c) 2.5m.

Two plane mirrors, the angle between them 120°, the angle of incidence of ray on the first
mirror equal to 65°, then the reflection angle from the second mirror is (a)52° (b)50° (c) 55°.

The fringes at the screen in Young's double slits are (a) equals (b) unequally (c) nothings




Q3) [16 marks]

Find the equivalent capacitance between points a and b in the combination of capacitors shown
in the figure

4.0 uF

6.0 pF

------ Solution

SuF TuF
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Q3) [20 marks]

Deduce the width of the fringe AY in Youngs double slits experiment. A light source
emits visible light of two wavelengths A = 430nm and A’ = 510nm. The source is used in

a double- slit interference experiment in which L = 1.5m and d = 0.025mm. Find the
separation distance between the third—order bright fringes for the two wavelengths.
------------------------------- Solution

Interference in light waves from two sources was first demonstrated by Thomas
Young in 1801. We can describe Young's experiment with the help of Figure (4). The
screen is located a distance L from the double slit S; and S,, which are separated by a
distance d and the source is monochromatic. under these conditions, the waves emerging
from S; and S, have the same frequency and amplitude and are in phase. Note that, in

order to reach P, a wave from S, travels farther than a wave from S; by a distance dsin®.

This distance is called the path difference, &, where

vV v v

Fig. (4): Geometric construction for describing
Young's double-slit experiment.

d=r,—r,=dsinod, (1)
This equation assumes that r, and r, are parallel, which is approximately true because L

iIs much greater than d. The value of this path difference determines whether or not the
two waves are in phase when they arrive at P. If the path difference is either zero or some

integral multiple of the wavelength, the two waves are in phase at P and constructive




interference results. Therefore, the condition for bright fringes, or constructive

interference, at P is

d=dsin6=mA (M=0,=%1 £2, ..). (2)

The number m is called the order number. The central bright fringe at 6=0 (m=0) is

called the zero-order maximum. The first maximum on either side, when m=+1, is

called the first- order maximum, and so forth.
When the path difference is an odd multiple of % the two waves at P are 180°

out of phase and will give rise to destructive interference. Therefore, the condition for
dark fringes, or destructive interference, at P is

d=dsinf=(m+3H)L (M=0,+£1 +2, ..). (3)
It is useful to obtain expressions for the positions of the bright and dark fringes measured
vertically from O to P. Since the angle 6 is small, we can use the approximation

sin@~tan®, or

sin® ~tan® ==, 4)

i<

Using this result together with Eq. (2), we see that the position of the bright fringes

measured from O are given by

AL
Yorighe =M o (5)
Similarly, using Eqg. (3) and (4), we find that the dark fringes are located at
AL
ydark = (m + %) F ’ (6)

The spacing or distance between the centers of two adjacent bright (or dark) fringes is

given by

AL
— =—, 7
ym+l ym d ( )

Notice that, y,.., —VY,, is independent of the order of the fringes.




Problem: A light source emits visible light of two wavelengths: A =430nm and
A'=510nm. The source is used in a double slit interference experiment in which

L=15m and d=0.025mm. Find the separation between the third order bright fringes.

---------------------------- Solution
m=3, A=430x10"°m,
A'=510%x10"7"m,
L=15m, d=0.025x10"°m,
-9

Y, = mE _ 3, 430x10 X}f —7.74x102m

d 0.025x10

1 *9
y.=m ML 3x 510x10" x1.5 _ 9.18x102m

d 0.025x10°
Hence the separation between the two fringes is

y',—Y, =1.4x10°m=1.4cm




