" pratyangira Institute

{3 - A Sector 2, PNB Road, Vaishali, GZB, (U.P)}
(Mob. no. 9871948232, 8742904739)

Class - 12t

Electric Charges and Fields DPP — 08

1. IfE =61+ 3j + 4k, calculate the electric flux through a surface of area 20 units in Y — Z
plane.

2. |If the electric field is given by E=8l+ 47 + 3k NC™1, calculate the electric flux through a
surface of area 100 m? lying in the X-Y plane.

3. The electric field in a certain region of space is (Si +4j— 41?) x 10° NC~1. Calculate the
electric flux due to this field over an area of (2 — j) x 1072 m2.

4. Consider a uniform electric field E = 3 x 1031 NC™1. Calculate the flux of this field through a
square surface of area 10 cm? when

(@) Its plane is parallel to the y-z plane, and

(b) The normal to its plane makes a 60° angle with the x-axis.

5. Given a uniform electric field E = 5 x 103 £ NC™1, find the flux of this field through a square
of 10 cm on a side whose plane is parallel to the Y-Z plane. What would be the flux through
the same square if the plane makes a 30° angle with the X-axis?

6. Acircular plane sheet of radius 10 cm is placed in a uniform electric field of 5 x 10° NC™1,
making an angle of 60° with the field. Calculate the electric flux through the sheet.

7. Apoint charge of 17.7 uCis located at the centre of a cube of side 0.03 m. Find the electric
flux through each face of the cube.

8. A spherical Gaussian surface encloses a charge of 8.85 x 1078 C. (i) Calculate the electric
flux passing through the surface. (ii) If the radius of the Gaussian surface is doubled, how
would the flux change?

9. A positive charge of 17.7 uC is placed at the centre of a hollow sphere of radius 0.5 m.
Calculate the flux density through the surface of the sphere.

10. Calculate the electric flux through each of the six faces of a closed cube of length [, if a

charge q is placed (a) at its centre and (b) at one of its vertices.

11. A cylinder is placed in a uniform electric field E with its axis parallel to the field. Show that
the total electric flux through the cylinder is zero.

12. A charge q is situated at the centre of an imaginary hemispherical surface, as shown in
figure. Using Gauss’s theorem and symmetry considerations, determine the electric flux due

to this charge through the hemispherical surface.
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13. A hollow cylindrical box of length 1 m and area of cross-section 25 cm? is placed in a three
dimensional coordinate system as shown in figure. The electric field in the region is given by

E = 50x i, where E isin NC~* and x is in metres.
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Find
(a) Net flux through the cylinder.

(b) Charge enclosed by the cylinder.

14. The electric field in a region is given by E= EZ—xi. Find the charge contained in the cubical

volume bounded by the surfacesx = 0,x =a,y =0,y =a,z=0and z = a. Take £, =
5x103NC Y, a=1cmandb =2cm.
15. The electric field components due to a charge inside the cube of side 0.1 m are as shown.
E, = ax,where a = 100 N/C — m

E, = 0,E, = 0.
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