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Exercise 01: Double Integrals

1. Compute the following double integrals: ( �éJ
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(a)
∫∫

R

(3x+ 2y) dA where R = [1, 3]× [0, 2] (b)
∫∫

R

y sinx dA where R = [0, π]× [0, 1]

2. Find the area enclosed by y = x2 and y = 2x using a double integral.
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3. Use polar coordinates to compute: (H. A�k Ég.



@ 	áÓ

�
éJ
J.¢

�
®Ë@

�
HAJ


�
K @YgB



@ ÉÒª

�
J�@)∫∫

R

(x2 + y2) dA over the disk x2 + y2 ≤ 9

Exercise 02: Applications of Double Integrals
1. (Center of gravity) Find the center of gravity of the semicircular plate x2 + y2 ≤ R2, y ≥ 0 with uniform

density. ( �éÒ 	
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2. (Moments of Inertia) Find Iy for the rectangle [0, 3]× [0, 2] with uniform density ρ = 1. Compare with Ix.
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3. (Engineering - Total Mass) A triangular plate has vertices (0, 0), (4, 0), (0, 3) and surface density σ(x, y) =
x+ y. Find its total mass.
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Exercise 03: Triple Integrals

1. Compute the following triple integral: (ú
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z dV where V = [0, 1]3

2. Find the volume of the solid bounded by z = 4 − x2 − y2 and z = 0. (Hint: use cylindrical coordinates).
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3. Compute
∫∫∫

V
(x2 + y2 + z2) dV over the ball x2 + y2 + z2 ≤ 1 using spherical coordinates.
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4. Find the center of gravity z̄ of the cone
√

x2 + y2 ≤ z ≤ 1 with uniform density.
�
éÒ

	
¢
�
J
	
JÓ

�
é
	
¯A
�
JºK.

√
x2 + y2 ≤ z ≤ 1  ðQ

	
jÒÊË z̄ É

�
®
�
JË @ 	Q»QÓ Yg. ð



@

5. (Engineering - Total Charge) The charge density inside a ball of radius 2m is ρe(x, y, z) = 3−
√

x2 + y2 + z2 C/m3.
Find the total charge Q.
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Exercise 04: Double Integrals

1. Evaluate the following double integrals over the rectangle R: (R ÉJ
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(a)
∫∫

R

(6x2y3 − 5y4) dA, R = [0, 3]× [0, 1] (b)
∫∫

R

xy2

x2 + 1
dA, R = [0, 1]× [−3, 3]

2. Find the volume of the solid that lies under the plane 4x + 6y − 2z + 15 = 0 and above the rectangle R =

[−1, 2]× [−1, 1]. (R ÉJ
¢
�
��ÖÏ @

�
�ñ

	
¯ð 4x+ 6y − 2z + 15 = 0 ø



ñ
�
J�ÖÏ @

�
Im�

�
' ©

�
¯@ñË@ Õæ�j. ÖÏ @ Ñm.

k Yg. ð


@)

3. Calculate the integral
∫∫

D

xey dA where D is the region bounded by y = 0, y = x2, and x = 1.

x = 1 ð y = x2
ð y = 0 �K.
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Exercise 05: Polar Coordinates and Applications
1. Use polar coordinates to find the volume of the solid bounded by the paraboloid z = 10−3x2−3y2 and the plane

z = 4. (z = 4 ø


ñ
�
J�ÖÏ @ð z = 10− 3x2 − 3y2 
ú

	
¯A¾ÖÏ @ i¢�ËAK. XðYjÖÏ @ Õæ�j. ÖÏ @ Ñm.

k XAm.
�'

B


�
éJ
J.¢

�
®Ë@

�
HAJ


�
K @YgB



@ ÉÒª

�
J�@)

2. (Mass and Density) Find the mass of a lamina that occupies the region D bounded by y =
√
x, y = 0, and

x = 1 if the density function is ρ(x, y) = xy.
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x = 1 ð y = 0 ð y =
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( ρ(x, y) = xy

3. (Center of Mass) Find the center of mass of the lamina D bounded by y = x2 and y = x+ 2 with uniform
density ρ(x, y) = k. .
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Exercise 06: Triple Integrals

1. Evaluate the triple integral
∫∫∫

E

6xy dV where E is the region below the plane z = 1 + x + y and above the

region in the xy-plane bounded by y =
√
x, y = 0, and x = 1.
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2. (Cylindrical Coordinates) Use cylindrical coordinates to evaluate
∫∫∫

E

√
x2 + y2 dV , where E is the region

that lies inside the cylinder x2 + y2 = 16 and between the planes z = −5 and z = 4.
	á�
K. ð

�
é
	
K @ñ¢�



B@ É

	
g@X

�
éª
�
¯@ñË@

�
é
�
®¢

	
JÖÏ @ ù



ë E �

IJ
k ,ÉÓA¾
�
JË @ H. A�mÌ

�
éJ

	
K @ñ¢�



B@

�
HAJ


�
K @YgB



@ ÉÒª

�
J�@ (

�
éJ

	
K @ñ¢�



B@

�
HAJ


�
K @YgB



@)

.
	á�
K
ñ

�
J�ÖÏ @

3. (Spherical Coordinates) Evaluate
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e(x
2+y2+z2)3/2 dV , where B is the unit ball x2 + y2 + z2 ≤ 1.
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