University of Pennsylvania Math 114 Final Exam Fall 2010
Department of Mathematics Haglund, Gupta, Powers, and Rimmer

1. Find the components of the vector from the point A to the midpoint of line segment BC.

A. <1,l,1> C. <l,1,1> D. (1,0,1)
272 2772

E. l,l,l F. O,l,_—1 G. _—1,1,_—1 H. 1,_—1,—1>
2 2 2 2 2 2

C=(0.11)

4=(1,0,1)

2. If y satisfies the differential equation 7); =—k(y+1) where k is a positive constant. Given
t

that y(0)=2and y(1)=1 whatis y(2)? Answery(2)=
A. -1 B._—1 C.0 D.l El ].:7g G.é H.1
2 3 3 2 3 4

3. Find the value of the x-coordinate where the plane through the points
(x,y,z)=(4,1,1),(1,2,1), and (1,1,2) intersects the x—axis. Answer x =
A. 14 B.10 C.8 D.5 E3 F1 G0 H.-2

4. Find the x -coordinate of the point on the plane x—2y+ z =3 that is closest to the point
(x, v, z) = (1,1,1). Answer x =

A -1 B._—1 C.0 D.l E. 1 Fé G. 2 Hg
2 2 2 2

5. The function z= f(x,y) is given implicitly by the equation z'+z=x”+ y*. Note that

of

when x=1and y=1, z=1 as well. Compute a—(l,l) .
X

3 -1

A._? B. -1 c.7 D.0 E. F.1 G. H.2

1 3
2 2
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6. Consider the surface z=x"+x+2y*. At what point (x,,y,,Z,) is the tangent plane parallel
to the plane x+4y+z=0. Whatis the z coordinate of that point?

Answer z, =
A.-1 B.0 C1 D2 E3 F4 G6 H7

7. Let f(x,y,2)=2x— xy”. At the point (1,1,1), find the angle between the vector pointing in

the direction of fastest increase of f (x,y,z) and the x—axis.

A -1 B2 co po X EZ 6% u’”
2 6 4 3 2

8. A cannon placed on a wall 64 feet above the ground fires a cannon ball level in the
horizontal direction with horizontal velocity 80&. How far (the horizontal distance) from the
foot of the wall does the cannon ball land when ist. hits the ground? Assume the acceleration due
to gravity is 32%. Distance =

A. 321t B. 4éft C.64ft D.80ft E.120ft F.150ft G.160ft H. 200 ft

9. Let r(r) <2t,t2,lnt> . Find the arclength for 1<t<e. Arclength =

A. 1 B.In2 C.2 D.e-1 Ee Fe& G.12 H.16

10. Find the maximum curvature of the curve r ()= <t, t,t2> )

L

1
B'ﬁ NG 5 EXA NE

Al

11. Find the minimum of f (x,y, z) = xy +2xz+3yz subject to the constraint xyz =6. With

x>0,y >0, and z >0, the minimum is
A.24 B.18 C.13 D.12 E. 10 F.8 G.6 H.3
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4
12. Evaluate [ = j sm dydx I=
0

S—

A.-1 B.0 C.1 D.cos4 E.2cos8 F 4cos2 G. %0054 H. %(1—cos8)

13. Find the area enclosed by the curve given in polar coordinates by
r(0)=4+sinf+cosd with 0< 6 <27.

A. 647 B.17x C.17x D.l6x E. 307:(\/5—1)

E.llzx  G. 737 HMT”

14. Find the volume of the region R inside the sphere of radius 2 and above the cone

z=x* +? e, (x2+y2+z2S4 and \/522\/)624-)72). Volume =
8T 471'(\/5—1) ¢ 872'(2—\/3) 77

A g —~— 1 c D.-Z E 427 F 6x(3-1
. 5 5 : V27 7(3-1)

15. Find the volume inside the cylinder x* + y> =1, below the plane x+ y+z =2, above the
—plane, and in the first octant (x +y?<Lx+y+z<2,x>0,y>0, and z > O) Volume =

.wtll
LU S 0 R AN
6 3 6 12 6 g .
g 21 p 21 2.2 gy, g
46 2 273 s = ,
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16. Evaluate H (x+ y)e"z_ysz where § is the rectangle with vertices
S

(1,0),(0,1),(—%,%), and (%,—%) Note: x> -y’ :(x+ y)(x—y).

1 1 1 1

A.2e B.e C D.l E.e—— F. — G E(e+——2j H.0
e

[NSHIGN

e 2e e

17. Evaluate J-xzdx+ y*dy+z°dz where C is the straight line segment from
C

(1,2,3) to (2.34).
A.30 B.24 C.21 D.20 E.16 F.14 G.8 H.0

18. Find the value of the line integral I = .[ (xz + y)dx+( y? —x)dy where C is the triangle
C

with vertices (x,y)=(0,0),(3,0),(0,4) traversed counterclockwise. I =

A. 10 B.7 C.6 D.O E. -3 F-5 G -8 H -12

Answers:

1. G 10. A
2.D 11.B
3.B 12. H
4. F 13.B
5.E 14. A
6.D 15. G
7. H 16. G
8. G 17. C
9.F 18. H



