Math 252 Sample Quiz # 5 Winter 2011

EXERCISES Page 528 1, 2, 3, 5, 13 EXERCISES Page 558 2, 3, 4, 7, 9,
13, 14

1. Find a potential function for

(a) F(x,y) = (2zy + 24x)i + (22 + 16y)j. (Answer' 2%y + 1223 + 16y + C)

(b) F(x,y) = 2zyi + (22 — y)j. (Answer: 2%y — %L + )

(c¢) F(z,y,2) = 2xy1 (22 + 22)j + 2y2k. (Answer 2%y + 22y + C)

(d) F(z,y,2) = (ycosx + 2we¥)i + (sinx + x2e¥ + 4)j. (Answer: ysinxz?e¥ + 4y + C)

(e) F(z,y) = (2% —yx)i+ (y* + 2y)j.

(f) F(z,y) = (2ze™ + 22ye™)i + (23 + 2y)j. (Answer: z2e™ + y? + C)

(g) F(z,y,2) = 2xy3 24 + (32%y%24)j + 4229323k, (Answer: 22y32%)

(h) F(z,y,2) = 2xcosy — 2231 + (3 + 2ye* — 2?2 siny)j + (y2e* — 622%)k. (Answer: y?e* — 2223 +

2cosy—|—3y+C)

2. Use Green’s theorem to evaluate the line integral fc [zydx + 2%y3dy], where C is the triangle with
vertices (0,0), (1,0), and (1,2).
(Answer P = zy, Q = x93, the region enclosed is 0 < x < 1,0 < y < 2z, fo “(Qu — P,)dydx =

fo “(2zy® — x)dyde = 2).

3. Use Green’s theorem to evaluate the line integral f() [y3dx + x3dy], where C is the circle of radius
2 centered at (0,0).
(Answer: P =3, Q = 23, the region enclosed is 0 < 0 < 27,0 < r < 2, f fo ) )rdrdf =
fo% f02(3r2 cos? 0 — 3r? sin? O)rdrdf = 0).

4. Use Green’s theorem to evaluate the line integral fo [(—22y+y?)dr+22dy], where C is the boundary
of the region R enclosed by y = 4z and y = 22°.
(Answer: P = —2yx + y?, Q = 22, the region enclosed is 0 < x < 2,22? < y < 4, fo 92 ( T (Qu —

Py)dydx = fo f2x2 (4z — 2y)dydz = =22).

5. Evaluate the line integral fc(?)x —y)dz + (z + by)dy around the unit circle z = cost, y = sint,

0<t< 2.

T . . 27 pl
(Answer: P = 33: -, Q = z + by, the region enclosed is 0 < 0 < 27,0 < r < 2, fo fo (@
Py)rdrdf = fo ))rdrdd = 27).

6. Evaluate the line integral 3510[(6_”32 +y?)dz + (Iny — 22))dy], where C is the square with vertices

(0,0),(1,0),(1,1), (0,1).

(Answer: P = e~ 442, Q = Iny — 22, the region enclosed is 0 <z < 1,0 <y < 1, fol fol(Q
Py)dydx = [ [ (—2x — 2y)dyde = —2).

7. Evaluate the line integral §(2y + V1 + 2°)dz + (52 — eyz)dy around the circle z2 + y2 = 4.
(Answer P =2y+ \/1—!-3:5 Q Sr — ey2 the region enclosed is 0 < 0§ < 27,0 < r < 2

fo (Qu — Py)rdrdd = fo — 2)rdrdf = 127).
8. If R is any region to which Green’s Theorem is applicable, show that the area of R is given by the
formula
A= 1%, —ydx + xdy, or
A= ¢, xdy, or
A= fo(*y)dx
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Use Green’s theorem to find the area of the region enclosed by the ellipse £z z—z =

(Answer. Parametric equations for the ellipse I; + Z—j =1: x = acost, y = bsint, 0 < t < 2.

Area = § §, —ydx + xdy = 3 fOQW[(—b sint)(—asintdt) + (acost)(bcostdt)] = mwab.)

Use Green’s theorem to find the area of the region enclosed by the circle 22 + y? = a?.

(Answer. Parametric equations for the circle 22 + y? = a?: © = acost, y = asint, 0 < t < 27.
Area = 1 §, —ydx + xdy = fo%[(—a sint)(—asintdt) + (acost)(acostdt)] = wa?.)

Use Green’s theorem to find the area of the region enclosed by y = 22 and y = x + 2.

(Answer. Parametric equations for the boundary of the region: Cy : v =t, y =2, -1 <t < 2;
Cy:aw=-3t+2, y=—-3t+4 Area = % §, —ydz + zdy = ffl[(—ﬁ)(dt) +(t)(2tdt)]) + L [ 1(3t —
4)(—3dt) + (=3t + 2)(—3dt)]3.)

Use Green’s theorem to find the area of the region enclosed by y = 22 — 1 and y = 0.
(Answer. Parametric equations for the boundary of the region: C; :x =t,y =1—12, -1 <t <1,
1

Cy:x=—t,y=0,—-1<t<1, Area = %fcl —ydz + zdy + %fcz —ydx +zdy = § [ [(—(1 -
£2)(dt) + (£)(—2tdt)] + 3 [2,[(0)(dt) + (—)(0dt)].)

Use Green’s theorem to find the area under one arc of the cycloid x = 2nt — sin2nt and y =
1 —cos2nt; 0 <t < 1.

(Answer. Parametric equations for the boundary of the region: C; : =z = ¢, y = 0, 0 <
t < 2w, Cy : x = 27t —sin2xt, y = 1 —cos2nt, 0 < t < 1, Area = %fcl —ydx + zdy +

1§, —yde + xzdy = % [[[(—(0)(dt) + ()(0dt)] — § [y [(—(2mt — sin2mt)((2m — 27 cos 2rt)dt) +

(27t — sin 27t) (27 sin 27tdt)] = 3r.)



