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Exercise 01: Double Integrals
1. Compute the following double integrals: (&JUI L5l MK Wi)
(a) // (3z 4+ 2y) dA where R = [1, 3] x [0, 2] (b) // ysinz dA where R = [0, 7] x [0, 1]
R R

2. Find the area enclosed by y = 22 and y = 2z using a double integral.
S8 S el y =21 y=2" v 8, gamll LI us sl

3. Use polar coordinates to compute: (o lus Jai oo dekadll Ol featl)
// (2> +3°)dA over the disk z* +y° <9
R

Exercise 02: Applications of Double Integrals
1. (Center of gravity) Find the center of gravity of the semicircular plate z* + 4> < R?, y > 0 with uniform
density. (dskate BUS y >0 ¢ 2%+ < R? § b aal iniw J& 50 d ol (Ja! 50)
2. (Moments of Inertia) Find I, for the rectangle [0, 3] x [0,2] with uniform density p = 1. Compare with I,.
O OB p=1 dedate B [0,3] % [0,2] Jelalwol) Iy s o) (Dl ?35))

3. (Engineering - Total Mass) A triangular plate has vertices (0, 0), (4,0), (0, 3) and surface density o(z,y) =
r 4+ y. Find its total mass.

AR LS a1 o(,y) = 2 4y dmdand] LBUSy (0,0), (4,0), (0,3) Lu 3, &l Donpiaer (L1 &N = Loyl

Exercise 03: Triple Integrals

1. Compute the following triple integral: (L)U‘ JWJ‘ J&K::J‘ Wi)

///Vzdv where V = [0, 1]*

2. Find the volume of the solid bounded by z = 4 — 2> — 3? and z = 0. (Hint: use cylindrical coordinates).
(Ll D Taa YT Joatil C«o.b) z2=0 gz=4—2"—y* J sqaxll (\.’_J\ oF A= 5l)
3. Compute [[f;, (22 4 y* + 2%) dV over the ball 2% + y* + 2? < 1 using spherical coordinates.
.ZUJQ\ Qk:j'\.,\p}f\ Jlemialy 22+t 422 <1 Z:'J(H J.c L;)LH J.aK"J‘ ey
4. Find the center of gravity z of the cone \/z2 + y2 < z < 1 with uniform density.
bt BUS V22492 <2< 1 by mal 2 &l 50 ao sl

5. (Engineering - Total Charge) The charge density inside a ball of radius 2m is pe(x, v, z) = 3—/22 + 42 + 22 C/m>.
Find the total charge Q.

.,\o.j’(. pe(w,y,2) =3 — /22 + 92 + 22C/m° & 2m b kd Caai 55 ol Ll B (L Ll o duayh
L Q A et



Exercise 04: Double Integrals

1. Evaluate the following double integrals over the rectangle R: (R Jlailll &~ YU L LKl wo’i)

// 62y — 5y')dA, R =[0,3] x [0,1] (b) //szfldA,R:[O,l]x[—?),S]

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

(1,2 x [-1,1]. (R Jelalall o394z + 6y — 22+ 15 = 0 ggrall ot Sl f\.,..l\‘,s,\bj

3. Calculate the integral // ze¥ dA where D is the region bounded by y =0, y = z?, and = = 1.
D

w:ljy:x2jy20_g 535.,\:;.“ M‘@Dw// ze¥ dA J.aK'ﬂlwo?
- D

Exercise 05: Polar Coordinates and Applications
1. Use polar coordinates to find the volume of the solid bounded by the paraboloid z = 10— 3z —3y? and the plane
z=4. (z=4 gyuldly 2=10-32% — 3y° 5Kl C.\a.,JL szl {\.’.J\ oF oY Ll BBl Y fextl)

2. (Mass and Density) Find the mass of a lamina that occupies the region D bounded by y = v/z, y = 0, and
x = 1 if the density function is p(z,y) = zy.

o BU s e Bl z=1 3 y=0 5 y=ya o ssganll D Gkl okl s &5 s gl (DS, 2Dl

( plz,y) =y

3. (Center of Mass) Find the center of mass of the lamina D bounded by y = z? and y = = + 2 with uniform
density p(z,y) = k. . dokie B y=2+2 gy =12" 5 Sr9axdl D il &5 50 do ol (AT 570y

Exercise 06: Triple Integrals

1. Evaluate the triple integral /// 6zy dV where E is the region below the plane z = 1+ = 4+ y and above the
E
region in the zy-plane bounded by y = \/z, y = 0, and = = 1.
3 brganldl &kl Bgdg z =14+ +y el o Ll Gl & F Co> /// 6zy dV 3HU JK ]
= < 5 E =
xy L;JI.WU

2. (Cylindrical Coordinates) Use cylindrical coordinates to evaluate /// Va2 4+ y2dV, where F is the region
E
that lies inside the cylinder 2 4+ ¢* = 16 and between the planes z = —5 and z = 4.
Jus Sl sy daslgl Glad) o E AJ.aK."J\ olad LlglalYl Q\;\.Ap}l\ Jontol (dslglany] QQ\»}H}

3. (Spherical Coordinates) Evaluate /// el P22 dV, where B is the unit ball 2° + 3 + 2% < 1.
B
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