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1. The slope of the tangent line to the polar curve r = 1 +sinf at 6 = 7 is
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2. The area of the region enclosed by one loop of the curve r = sin 36 is

E B zT &
SRR EREEE

—~
@
~—
>N



Term 181, MATH 201, FINAL EXAM Page 2 of 14

3.

Which vector is always orthogonal to b — proj,b ?

The equation of the plane which contains the line

Li:x=t—-1, y=-2t+1, z=2t,

and is parallel to the line

18

(a) 4z +3y+2+1=0
(b) dx—3y+2+1=0
(¢c) de—3y—2—-1=0
(d) 4z +3y—2+1=0

(e) dx+3y+2—1=0
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5. The distance between the intersection point of the lines

Li:x+1=4, y—3=t, 2—1=0

Lo:x+13=12s, y—1=6s, z—2=3s

and the yz—plane is

6.  Suppose (a,b) is an extremal point of f(x,y) = z3y under the constraint
a
condition z? + 2zy = 3. Then 7=
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paraboloid z = 22 + y%. Then /[/ 22dV is
E

(a)

(b)

(c)

2
27r/ (rv4 —r2 4+ 4r — ) dr
0
2
27r/ (r* —4r + rv/4 —r2) dr
0
2
27r/ (r® —4r —rv/4 —r2)dr
0
2
27r/ (4—7*+ V4 —1r2)dr
0

P
7r/ (r3—4T—TM)dT
0

Let E be the region in R? enclosed by the cone z = 1/22 + y2? and the

An integral that represents the volume enclosed by the semi-sphere
2z = 4/4 — 22 — y? and the paraboloid z = 2> + y?> — 4 is
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9.

10.

The volume of the solid that lies above the cone

V3z = 22+ 2

and below the sphere
4yt —42=0

is equal to

(a) 107

(d) 5w

(e) 4w

The length, width and the height of a rectangular box are measured as 15
cm, 10 cm and 5 cm, respectively, with an error in measurement of at most
0.1 cm in each. Using differentials, the maximum error in the calculated
volume of the box is estimated to be
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11.

12.

P
If P=+vu2+v2+w? u=uzxe, v=uye’ w=e" whatis — at

x
r=0andy=27

Sl &l Sl &l Glo

By reversing the order of integration, the integral

e
/ / f(z,y) dzdy
0 arcsin y

can be written as

// f(z,y) dydzx
0 0
Tl
// f(z,y) dydz

o [ [t

/ / f(z,y) dydx
arcsmy

/ f(x,y) dydz
0 cosx
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13.  The volume of the solid bounded by the paraboloids

z =522 +5y> and z =6 — 2% — ¢

1S

14. Let E be the solid bounded by the cylinder y?> + 2> = 1 and the planes
x =0,y =2 and z = 0 in the first octant. The value of /// zdV is
E
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15.  If D is the region in the xy-plane bounded by y = z, y = —x and
y =4 — 22, then // y dA is equal to
D

oo off & Z

16.  The directional derivative of the function f(z,y,z) = 2%*y*2% at the point
(1,1,1) in the direction of the vector (2,1, —2) is
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17.  Using spherical coordinates, the integral

3 pNV9—22 pa/a24y2
/ / / y dz dy dx
0 Jo 0

can be rewritten as

w/2 pm/2  p3cscp
(a) / / / o sin? psin @ dp dy df
0 w/4 JO

w/2 pm/2  p3secyp
(b) / / / o> sin? psin @ dp dy df
0 w/4 JO

/2 pm/2 3
(c) / / / p?sin® @ sin @ dp dp df
0o Jama Jo
/2 pm/2 3
(d) / / / p? sin® psin 6 dp dy db
o Jo Jo

2m T 3
(e) / / / p®sin? psin @ dp dy df
o Jo Jo

18.  The function f(z,y) = 3z + 12y — 2® — y> has

(a) two saddle points

(b) exactly one saddle point
(¢) two local minima

(d) two local maxima

(e) one local maximum, one local minimum, and no saddle points
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19.  The double integral

4 p1
/ / cos(z?) dzx dy =
0 J1-y/4

20.  The sum of the maximum and the minimum values of the function
f(x,y) = 2% — 22 + 2y? inside the region 2% + y? < 4 is



Term 181, MATH 201, FINAL EXAM

21.

22.

Which of the following limits exist ?

4 4
(1) lim Ty
(2,y)—(0,0) % + y?

. Ty
2) 1 7
()<xyﬁg%@)w24-y2

) T+y
) (x,yl)lg%(),o) V2 + y?
(a) (1) only
(b) (1) and (2) only
(c) (2) only
(d) (3) only

(e) (1) and (3) only

Which of the following lines is contained in the domain of

f(z,y) = arcsin(y —x — 2) 7

(2) y=a+2
(b) y=uz—4
(c) y=a+4
(d) y==
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23. If D is the region bounded by y = z, y = 2, = 0, then //

is equal to

24,

]
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(z° + 2y) dA

Given that f is a differentiable function with f(2,5) = 2, f,(2,5) = 3, and

e

,5)

2.7

2.9

2, use a linear approximation to estimate f(2.2,4.9)
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25.

26.
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If f(z,y) is differentiable whose gradient at the point P = (5,1) is

Vf(5,1)={1,-2), then %\t:Of(

The double integral

1 pv1—a?
/ / * (2% + y*)? dy dx
~1Jo

is equal to

3 4
5+ 5t, 1+ 5t) is equal to
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27.  An equation of the tangent plane to the surface sin(zz) — 4 cos(yz) = 4 at
the point (m, 7, 1) is
(a) oz +mz=27
(b) 2z —mz=m
(¢) z+4y+mz =67
(d) z—7m2=0

() x+4y—mz=4n

0 0
28. If zy = ze™, then a—;(l, e, 1) — é(l, e, 1) is equal to

e+ 3
2e

2—c¢
2e




