Math 252 Sample Quiz #4 Winter 2011

EXERCISES Page 390 21, 22, 23-25
EXERCISES Page 427 1-5, 14
EXERCISES Page 447 1, 2, 6, 9, 12, 15

1.

10.

11.

12.

13.

Use a triple integral in spherical coordinates to find the volume of the sphere z? + y? + 22 = a?.

Ans. 0% Jo Jo p* singdpdedd = 3ma.

Use a trlple integral in spherical coordinates to find the volume of the sphere 22 4 y? + 2% = 2z.
Ans. fo 260§¢p2 sin ¢ dp dpdf = %TF.

Find the Volurne of the region bounded by the sphere p = a and the cone ¢ = a.
Ans. fo fo p? sin ¢ dpdepdf = 3ma®(1 — cos ).

If0<b<aand 0 < a < m, find the volume of the region bounded by the concentric spheres
p =10, p=a and the cone ¢ = a.
Ans. OQW I Ji p? singdpdedd = 25 (a® — b%)(1 — cos ).

Find the volume of the solid region bounded below by the upper nappe of the cone 22 = z2 4 3>
and above by the sphere 22 + y% + 22 = 9.

Ans. 0% fo% 03 p? sin g dpdpdd = 9In(2 — V/2).

Evaluate [ [ [}, 16zdxdy, where E is the upper half of the sphere 22 + 32 + 2% = 1.
Ans. [27 [5 [(16pcos ¢)p? sin ¢ dpdpdf = 4r.

— —p2_q2
Convert f03 0\/9 v \\//g:ii; Y (22 + y? + 22)dzdxdy into an integral in
(a) spherical coordinates. Ans. fo fo

(b) cylindrical coordinates. foi [fo f 18- (

f(p2)p2 sin ¢ dp dpdb.

r2 + 22) dz)r dr) do

2_ 2 2_p2_ 42
Convert [ [* ;ﬁ fa+ T rdzdyda
into an mtegral in

(a) spherical coordinates. Ans. 0277 foz J 2:;0;:; p® sin? ¢ cos Odp dod.

a

(b) cylindrical coordinates. Ans. fo fa+ at=r (rcos®) dz)r dr do.

Evaluate [, (x —3y)ds, where C' is the line segment from (0,0) to (1,2) and C'is parameterized as:
(a) x=t,y=2t,0<t <1
(b) x =sint, y =2sint, 0 <t < 7.
Evaluate [, (2% —y + 3z)ds, where C is the line segment from (0,0,0) to (1,2,1). [ Answer.
o (#2 = 2t + 3t)V/6dt = 28],
Evaluate [, zds, where C is the line segment from (0,0) to (1,1) and y = 22 from (1,1) to (0,0).
[ Answer. [, tv/2dt + [, (1 —)\/T+ 4(1 — )2dt = %2 + (5% — 1)].
Evaluate the line integrals [, (x — 3y)dz, and [, (x —3y)dy, if C' is the part of the parabola 2 = y?
that joins the points (1,1) and (4,2) [ Answer. fl (t> — 3t)2tdt = =12 and fl (t? — 3t)dt = =32].

Evaluate the line integral fC(yZdas — 22dy) along the two curves given below:
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15.

16.
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22.

23.
24.

25.

(a) Cy: The parabola x = t, y = t? joining the two points (0,0) and (2,4). [ Answer. foz(t4 —
2t%)dt = 8.

(b) Cs: The line z = ¢, y = 2t joining the two points (0,0) and (2,4). [ Answer. f02 2t2dt = 1.
Evaluate the line integral fC ry?dx — (v + y)dy, where C is

(a) The straight line segment from (0,0) and (1,2). [ Answer. fol (4¢3 — 6t)dt = —2].
(b) The parabolic path from (0,0) and (2,4). [ Answer. fol (465 — 4¢% — 8t%)dt = B].
(c¢) The broken line from (0,0) to (1,0) to (1,2). [ Answer. — f02(1 +t)dt = —4].

Evaluate the line integral fo xy?dz — (x+y)dy, where C is the broken line joining the points (0, 0),
(1,1), (2,1) in this order.

Evaluate the line integral fc dy—x + %, where C' is the part of the hyperbola zy = 4 from (1,4) to
(4,1). [ Answer. ff(ﬁ — &)dt =0].

Evaluate the line integral [, zdz + 2*dy from (—1,0) to (1,0).

(a) Along the x-axis. [ Answer. f_ll tdt = 0].

(b) Along the semicircle y = v/1 — 22.
x = —cost, y =sint, 0 < ¢t < w[Answer. [ (—cost)sint + (- cost)? cost)dt].

(¢) Allong fhe brokenzline from (—1,0) to (0,1) to (1,1). [ Answer. fi)l(t+t2)dt+f01 tdt — fol dt =
—24+2-1=-2].
6 2 3

Evaluate the line integral [, ydz + (z + 2y)dy from (1,0) to (0,1), where C' is

(a) the arc of the circle z = cost, y = sint; [ Answer. fO% (cos? —sin®t + 2sint cost)dt = 1].

(b) the straight line segment y = 1 — z; [ Answer. flo(—l)dx =1].

(c) the broken line from (1,0) to (1,1) to (0,1). [ Answer. fol(l + 2y)dy + flo dr =1].
Evaluate [, (3z+4y)dx+ (224 3y?)dy, where C is the circle 2° +y® = 4 traversed counterclockwise

from (2,0). [ Answer. = = 2cost,y = 2sint, 0 < t < 2m, fo%((24sin2t — 12sint) cost + (8 —
24sin?t))dt = —8x].

Evaluate fc(x + 2)ds, where C' is the curve represented by c(t) = ti + %t%j + %tzk, 0<t<ébm.

(a) Evaluate [ zyds, where Cis the right half of the circle, #24+y* = 1. [ Answer. ffﬂ (4cost)(4sint)*(4)dt =
2

),

(b) Evaluate [q4x3ds, were C is the line segment from (-2,-1) to (1,2). [ Answer. f_02 4(-2 +
3t)%V/18dt = —15v/2].
(c) Evaluate [¢4ads, were C is the line segment from (1,2) to (-2,-1). [ Answer. fol 4(1 —

3t)3V/18dt = —15+/2).

Evaluate [, xds for each of the following curves. (a) C1: y = 2%, =1 <z <1 (b) Ca: The line
segment from(-1,1) to (1,1). (c) Cs: The line segment from(1,1) to (-1,1). [ Answer: 0 for each
part (a)-(c) ].

Evaluate fc xyzds, where C is the helix given by, x = cost, y = sint, z = 3t, 0 < t < 4.

[SEN]

Evaluate [, sin(ry)dy + yaz®dz, where C is the line segment from (0,2) to (1,4). [ Answer.

[eEN]

Evaluate [, sin(my)dy + yz®dx, where C is the line segment from (1,4) to (0,2). [ Answer. —¢].



26. Evaluate fc ydx + xdy + zdz, where C is given by, & = cost , y = sint, z = t2, 0 < t < 27, |
Answer. foﬁ(— sin?t 4 cos? t + 2t3)dt = 87*].

27. Evaluate [, (2zydx + 2*dy) if:
(a) C consists of the line segments from (3,1) to (5,1) and from (5,1) to (5, 6).
(b) C is the line segments from (3,1) to (5,6).
(c) C is the part of the parabola z = 2t + 1, y = 2t> — ¢, 1 <t < 2. [ Answer: 141, for (a), (b),

(©)]



