Practice problems for the final

(1) Line integrals. Evaluate the line integral, where C' is the given curve:
(a) [oyds,Cix=1ty=10<t<2
(b) [o(y/x)ds, C:x=t'y=1>1/2<t<1
¢) [oxy'ds, C is the right half of the circle 2* + y* = 16
) Joye*ds, C is the line segment joining (1,2) to (4,7)
) Jo(zy+Inz)ds, C is the arc of the parabola y = 2 from (1,1) to (3,9)
) Jowevds, C is the arc of the curve z = e from (1,0) to (e, 1)
(8) [oay’ds, C:ax=4sint,y=cost,z=3t,0<t<m/2
(h) [, a%zds, C is the line segment from (0,6, —1) to (4,1,5)
(i) [ ze¥*ds, C is the line segment from (0,0,0) to (1,2,3)
i) JoQr492)ds, C:x=ty=1*2=13,0<t<1
(2) Line integrals of vector ﬁelds Evaluate the line integral, where C' is the given curve:

(a) [,F-dx, F(z,y) = (z*y®, —y/x), C is given by the vector function x(t) = (2, —1%), 0 <t < 1

(b) [oF-dx, F(z,y,2) = (yz, zz,zy), C is given by the vector function x(t) = (¢,¢2,3), 0 <t <2

(¢) [, F-dx, F(z,y,z) = (sinz,cosy,xz), C is given by the vector function x(t) = (t*, —t,¢), 0 <t < 1

(d) [oF-dx, F(x y,2) = (z,y,—x), C is given by the vector function x(t) = (¢,sint,cost), 0 <t <7

(e) [ozydz + (z —y)dy, C consists of line segments from (0,0) to (2,0), and from (2,0) to (3,2)

(f) [o(zy +Inz)dy, C is the arc of the parabola y = 22 from (1,1) to (3,9)

(2) Jowe¥dx, C is the arc of the curve = e¥ from (1,0) to (e, 1)

(h) [o2*yyzdz, Cia=t3y=t2=1*0<t<1

(i) fczdx+mdy+ydz C: m—t3,y—t3 2=1t2,0<t<1

() Jo(z +yz)da + 22dy + xyzdz, C consists of line segments from (1,0,1) to (2,3,1), and from (2,3,1) to (2,5,2)
) Jo2?dx 4+ y2dy + z%dz, C consists of line segments from (0,0,0) to (1,2, 1), and from (1,2, -1) to (3,2,0)

’I(‘ fundamental theorem of calculus for line integrals. Find a function f such that F = Vf, and use it to evaluate
Jo F - dx along the given curve C
(a
(

) F(z,y) = (v, z + 2y), C is the upper semicircle that starts at (0,1) and ends at (2,1)
b) F(z,y) = (1+$2,2y) Ciz=t>y=2t,0<t<1
(c) F(z,y) = (239, 2%y3), C:o=Vt,y=1+13,0<t <1
(d) F(z,y,2) = zz + 9%, 22y, 22 +32%),C:a =t y=t+1,2=2t—-1,0<t <1
(e) F(z,y,z) = (y%cos z,2rycos z, —xy?sinz), C:x = t?,y =sint,z =t, 0 <t <7
(f) F(z,y,2) = (e¥,ze¥, (2 + 1)e*), C:o=t,y=1t2,2=13,0<t <1
(4) Double integrals. Evaluate the double integral.

—

a) [[pa*y?dady, D ={(z,y):0<2 <2, —z<y<ux}

(b) [fp s5zdady, D= {(z,y) : 1 <2 <2,0 <y < 2z}
(c) ffDﬂ_dedy, ={(z,9):0<2<1,0<y <z}
(d) ffDe“ dzdy, D ={(z,y): 0<y<1,0<z <y}
() [[pe/vdady, D={(z,y): 1<y <2,y <z <y’}
(

£) [[pz\/y? — 22dady, D = {(z,y) : O<y<10<x<y}
(8) [[pxcosydedy, D is bounded by y =0, y = 2 x =1
(h) [[,(z+y)dzdy, D is bounded by y = Vz, y = z?
(i) [[pvy*dady, D is the triangular region with vertices (O, 2), (1,1), and (3,2)
i) [[pay*dady, D is enclosed by = 0 and 2 = /1 —
k) [f( (22 — y)dzdy, D is bounded by the circle with center at the origin and radius 2
Oy 2:Eydxdy, D is the triangular region with vertices (0,0), (1,2), and (0,3)
(5) Triple integrals. Evaluate the triple integral.
(a) fffEQ:cd:cdydz where E = {(2,9,2) : 0<y <2,0<2<+/4—-942,0<2<y}
(b) ffnyzcos Ydzdydz, where E = {(z,y,2): 0<2<1,0<y<z,z<2<2z}
(¢) [[[g6xydadydz, where E lies under the plane z = 1 + x + y, and above the region in the zy—plane bounded by the
curves y = /7,y =0, and x = 1

)

(e) [[[;zydedydz, where E is the solid tetrahedron with vertices (0,0,0), (1,0,0), (0,2,0), and (0,0,3)

(f) [[[; xzdadydz, where E is the solid tetrahedron with vertices (0,0,0), (0,1,0), (1,1,0), and (0,1,1)
) fffE x2e¥dzdydz, where E is bounded by the parabolic cylinder z = 1 — y? and the planes z =0, z =1, and = = —1
) [[[5(x + 2y)dadydz, where E is bounded by the parabolic cylinder y = 2% and the planes 2 = z, =y, and z =0



(i) [[[zdadydz, where E is bounded by the paraboloid = = 4y* 4 422 and the plane z = 4
() fffE zdzdydz, where E is bounded by the cylinder y? + 22 = 9 and the planes z = 0, y = 3z, and z = 0 in the first
octant
(6) Green’s theorem. Use Green’s Theorem to evaluate the line integrals along the given curves oriented counterclockwise.
(a) fc e¥dx + 2ze¥dy, C is the square with sides x =0, x =1,y =0,and y =1
(b) [, z*y*dx + 4xydy, C is the triangle with vertices (0,0), (1,3), and (0,3)
(©) Jo(y+ eV¥)dz + (2z 4 cosy?)dy, C is the boundary of the region enclosed by the parabolas y = 22 and z = 3>
(d) [, ze ?*dx + (a* + 222y?)dy, C is the boundary of the region between the circles 22 +y* =1, and 22 + y? = 4
e) fC y3dx — 23dy, C is the circle 22 + y? = 4
f) fc sinydx + x cosydy, C is the ellipse 22 + 2y +y> =1



