Name ID 1-11 /55
MATH 251 Exam 1 Spring 2007 12 /112
Sections 509 P. Yasskin 13 /12
Multiple Choice: (5 points each. No part credit.) 14 /12

15 112

Total /103

1. Find the area of the triangle whose vertices are
P=(34,-5), Q=(3,5-4) and R=(52,-5).

1

6
c. /3
d. 2/3
43
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2. Which of the following is a line perpendicular to the plane 2x-3y+z=1 ?

a. (xy,2=(1+2t,2+3t,3+1)
b. (x,y,2) = (1+2t,2-3t,3+1)

c X=1_Y-2 _z-3
' 2 3 1

g X=2 _Y=3 _2z-1

i 2 3
e. X+3y+z=-1



3. An airplane is travelling due North with constant speed and constant altitude as it flies over College
Station. Since its path is part of a circle around the earth, its acceleration points directly toward the
center of the earth. In which direction does it binormal B point?

a. Up

b. North
c. East
d. South

e. West

4. The plot at the right is which surface?

X = 4y? — 472
X = 4y? + 422
X2-y2-22 =4
X2 —y2—72 = -4
A2 +y?+72 =1

® 2 0o T o

5. The plot at the right represents which vector field?

NN\ VAV S

a. A= (-x,-y) NN S
NNN NNV KK s

b _B._ —x -y ~~x RV £ £ &
. \/X2+y2"/x2+y2 \.>T>$=s~\ /«A=é<T<,_
5 —F Ty 7|y 2 g~
c. C=Xy) A NRY NN .
AAA A AL N NN

d. D= x Y AV BV R B N N NN
SE+Hy2 [Xry? 77 Y NNNN

e. E= (=Y, X)



6. Forthe curve T(t) = (¢!, J2t, e™) which of the following is FALSE?
a Vv={(e, J2, -e?)

d. Arc length between t=0 and t=1 is e+%

e. ar=¢et—-¢et

7. A wire in the shape of the curve T(t) = (et, J2t, e‘t) has linear mass density p =x+z
Find its total mass between t=0 and t=1

a € +1--L

2 2e?
b. %2+2+2—é2
c. e72+2—2—i2
d. e+L
e -1

8. Find the work done to move an object along the curve T(t) = (et, J2t, e‘t)
between t=0 and t=1 by the force F= (z,0,-x) ?

a. 2e+

oN ol

b. 2e—-
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9. The plot at the right is the graph of which function?

f(xy) =x*+y* -4

f(xy) = (x=2)*+(y-2)*
f(x,y) = 2x% + 2y?

f(xy) = (2 +y? - 4)°
f(x,y) = (X% +y?)* - 16

® 2 0 T 9

10. If z = x%e¥ which of the following is FALSE?

a. 9Z = 3ey3elgdy

X
b. 9Z£ = 3x3ee¥
2
vl (9e? — 3e)x3¢2e¥

0
0
oy
0%z
0

V4
2
2

0°Z  _ Qay3e-1p3y
d. 3xdy 9ex* e

0%Z  _ Qu2y3e-1p3y
e. 3yox 9e°x* e

11. Find the plane tangent to the graph of z = xIn(y) at the point (2,e). Its zinterceptis

a. e
b. 2
c. 0
d. -2

e. —€



Work Out: (12 points each. Part credit possible. Show all work.)

12. Find the vector projection of the vector @ = (3,2,1) along the vector b= (-2,1,2).

e X=4 _Y=T7 _z-5

13. Find the point where the lin 1 5 5

intersects the plane x+y-3z=6.



14. The pressure, P, volume, V, andtemperature, T, of anideal gas are related by
P= k_\'/l’ for some constant k.
cm®-atm
At a certain instant, for a certain sample k = 4T’ V =1000cm?3, and T = 300°K.

3 <]
At that instant, the volume and temperature are increasing at av - 10ﬂ, and 4l =2 K .
dt sec dt sec

At that instant, what is the pressure, is it increasing or decreasing and at what rate?

15. For an adjustable lens, the distance from the lens to the image, v, is related to the distance from
the lens to the object, u, and the focal length, f, by the formula

1-1_1 = _fu_
v U or % 0T
Currently f=4cm u=6cm and so v =12cm

If the focal length is increased by Af = 0.3cm, and the distance from the lens to the object is
increased by Au = 0.4cm, use differentials to estimate how much the image moves.
Does the distance from the lens to the image increase or decrease?



