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Exercise 1:

1. Using the definition of the Riemann integral, calculate:
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(Hint: 7 k= 2ol son g2 nlodD@ndd) sen g3 Lp2(p 4 1)2.)

2. Verify the results by calculating the integrals in a straightforward manner.

Exercise 2:

Using the Riemann sum formula, calculate the limits:
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Exercise 3:
Calculate the following integrals:
o fog xsin (z) dz. (By parts)
. fol zV/1 — 22dz, f&f 2z cos (22) dz, [cos? (z)sin® (z)dz. (Change of variable)

o 01 C;””QL_lélalac.( By decomposition)

Exercise 4:
Calculate the following integrals:
1. I; = ffDl xdxdy, Dy = {(a:,y) ceR?>4—22>y> ()}7
2. = [[p, e"dzdy, Dy={(z,y) € R*y>1* 22 >y},
3. Iy = [[p, ydedy, Dy ={(z,y) € R*a*+y* <4,2>0,y >0},

4. I4:ffD4xlnyda:dy, Dy={(z,y) eR%*,z > -2,y > 1,2 <3,y <4},
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Exercise 5:

Calculate the following integrals using Fubini’s theorem:
11 s L
L= [y [y Qe+y)dedy, Ir=[] [jxydedy, I3= [; [, fi;gdxdy

Exercise 6:

Calculate the following integrals using a change of variables:

1. Il = ffDl xydxdy, Dl = {(xvy) € R27$2 +y2 < 17$ > an > 0}7

2. Iy = [[p, (x=1)*dedy, Dy={(zr,y) eR* -1<z+y<1,-2<z-y<2},

3. Iy = [[p, ydedy, D3 = {(z,y) € R*2* +y*> < 4,2 >0,y >0},

Exercise 7:

Calculate the area of the following regions:

L. Dy ={(z,y) e R} y=5—-2a%y>1}

2. D ={(x,y)eR?,:c2+y2§1,a:>o,y>o},
3. D3 = {(%y) eR*z> O,yISinx,y:cosx}
4. D :{(xvy)ERQ,y<2fx,y>x—l}

Exercise 8:

Calculate the following integrals:
1. I = fffDl r?ye™*drdydz, Di=1[0,1] x [0,2] x [-1,1],
2. I, = ffng 2?dxdydz, Dy = {(:U,y, 2) ER3 22+ 92 +22 < Rz},

8. Iy = [[[p, Va2 +y? + 22dadydz, Ds={(z,y,2) € R® 2 +y* +2° <1},

4 Iy = [[fp, mrpimrmpdedydz, Dy ={(2,y,2) ER o +y+2=1,2=0,y=0,2=0}.

Exercise 9:

Calculate the volume of the following regions:

1. Dy = {(m,y,z) €R3,x2+y2+z2 < 1}

2. Dg:{(:L',y,z)eR3 xQ—i—bg—i— 1}
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