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Part I Multiple Choice NO CALCULATOR ALLOWED 

Name: Alfa: Instructor: Section: ---
Instructions: No calculator is allowed for Part I of this exam. Fill in the top part of 
your Scantron shc)et, including the bubbles for your alpha code. There is no extra penalty for 
wrong answers on Part I. There is room for your work on this exam. Fill in your answers on the 
bubble sheet. When you are done with Part I, hand in your bubble sheet and this exam to your 
instructor, who will give you Part II. You can use your calculator for Part II. But you cannot return 
to Part I. 

1. Find the length of the vector a - b if a = i + 2k and b = i - 2j. 

(a) () 

(b) J2 

(c) 2 

(d) 2J2 

(e) 4 

2. The figure shows parallelogram PQRS with base PQ and height QS, both of length 4. What 
is the rnR.gnitudc of the cross product PQ x PS? 

(a) 4/2 

(b) 8 

(c) 8/2 R 

(d) 16 

(e) 16/2 

p 

3. What surface is defined by the equation r 2 + z2 = 100 in cylindrical coordinates? 

(a) plane 

(b) cylinder 

(c) cone 

(d) circular paraboloid 
fa\ cn 'h or<> 
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4. The position of a particle in the plane is r (t) = (e2t, et - 1). Find the speed of the particle 
when it passes through the point (1, 0). 

(a) J5 
(b) 2e2 

(c) 2e2 + 1 

(d) R+l 
(e) /4e4 + 1 

5. Suppose that r '(t) = (2t, 3t2) and r (l) = (1,4) . F ind r (2). 

(a) (0, 3) 

(b) (2, 8) 

(c) (2,10) 

(d) (4,8) 

(e) (4,11) 

6. The contour map shows the level curves f(x, y) = k fork= -1, 0, 1. Which vector could be 
the~ gradient off at. the origin? 

y-axis 
k = -1 

(a) i (b) - i (c) j (d) -J (e) i+2 j 
k = O 

7. Compute Fxy(2,3) if F(x,y) = x3y2 . 

(a) 6 

(b) 18 

(c) 36 

(d) 48 
( p) 7?. 
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8. Let. f (;r. y) -= e·' s i11 (y ) + (:c - 1)2. L<•t u = ( ~ , ~ ) . Find the~ directional derivative of J at. tJ 
origin in t he di rect.ion of u . 

(a) 2 -y, 

(b) 0 

(c) 2 
~ 

(d) 

(e) 7 
:, 

9. R<!V<!rS<! t he onkr of integrat ion to obtain a double int.egrnl that. is equivalent. t o 

{
412 

f (x , y) dx dy. Jo ./fi 

{a) 1
2 

[4 f (x, y) dy dx 
./Y Jo 

(b) f
2 

f
4 

f (x , y ) dy dx Jo Jx2 

(c) f
2 rr:

2 

f( x,y) dydx 
Jo Jo (d) f

2 
f

4

f (x, y )dy dx (e) f
4 

f
2 

f( x,y) dydx Jo Jo Jo Jx2 

10. Let R be t he ring-shaped region between the two circles wit h polar equations r = 1 and r = ~ 

Evaluate the double integral 

(a) 37r 

(b) l 87r 

( c) 361T 

( d) 561T 

( e) 901T 

j k 12(x 2 + y2
) dA. 
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11. Find the cosine of the angle between the vectors (2, -2, 1) and (2, 1, 2) . 

(a) 

(b) 

(c) 

(d) 

(c) 

0 
I 
9 
I 
3 
4 
9 
4 
3 

12. Which one of the five given planes is parallel to the line with parametric equations 
x = t, y = 2t , z = 3t ? 

(a) 

(b) 

(c) 

(d) 

(e) 

x + 2y + 3z = 14 

x + 2y- 3z = 0 

y- 2z = -1 

x+~+~=O 

3x - 3y + z = 10 

13. Which integral represents the length of the curve r (t ) = ( 4 cos(t ), 4sin(t) , 3t) for 0 ~ t ~ 11 

(b) forr 4cos(t) + 4sin(t) + 3tdt (c) forr -4sin(t) + 4cos(t) + 3dt 

(d) {" J4 cos(t) + 4 sin(t) + 3t dt (e) ( (-4 sin(t))2 + (4cos(t))2 + (3t)2 dt 



SM 223 Calculus 3 FINAL EXAMINATION 07 December 2007-08 1330-1630 page 5 of 6 

Part I Multiple Choice NO CALCULATOR ALLOWED 

14. Suppose A= xy, and ~ = -3, and ~ = 4. Find ~~ when x = 5 and y = 6. 

(a) 2 

(b) 9 

( c) 18 

(d) 38 

(e) 39 

15. Suppose f(l, 2) = 5, f x( l , 2) = 3, and f y( l , 2) = 4. Estimate f(l.l, 1.9) using the linear 
approximation (l inearization) off near (1, 2). 

(a) 4. 7 

(b) 4.9 

(c) 5.1 

(d) 5.3 

(e) 5.5 

16. Find the tangent plane to the surface x2 + y2 + xez = 6 at the point (1, 2, 0). 

(a) 3x + 4y + z = 11 

(b) 3x + 2y + z = 5 

(c) 2x + 4y + z = 10 

(d) 2x + 2y + 3z = 6 
(~) 2x - 211 + 2z = 0 
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17. How many critical points does the function F(x, y) = x2 + y2 
- 6y + 10 have? 

(a) 0 

(b) 1 

(c) 2 

(d) 3 

(e) more than 3 

18. Let J(x, y) be a function of two variables with fx(20, 10) = fy(20, 10) = 0. Suppose fxx(20, 10) = 

-2, f yy(20, 10) = -5, and fxy(20, 10) = 3. How should we classify the point (20, 10)? 

(a) not a critical point 

(b) a saddle point 

(c) a relative minimum 

(d) a relative maximum 

( e) none of the above 

19. Suppose that f (x, y) = Cxy is a joint density function for the random variables X and Y witl 
0 ::; x ::; 1 and 0 ::; y ::; l. What is the value of the constant C? 

(a) 

(b) 

(c) 

(d) 

(e) 

I 
4 
I 
2 

1 

2 

4 

20. Which solid has volume described by the triple integral 

!1!~12 -I-~ 0 
1 dz dy dx? 

(a) sphere 

(b) hemisphere 

(c) cone 

(d) cylinder 

(e) cube 

End of Part I 
When you are done with Part I, hand in your bubble sheet and the exam itself to your instructor 
who will give vou Part II. You can use your calculator for Part II , but cannot return to Part I. 
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l . a. Find the equation of the p lane containing the points 
(l, 2,3), (1,0,-1) and (2,1,1) . 

b. Find the vector equation of the line passing through the point ( 1, l, 1) 
perpendicular to the above plane. 

2. Let f(x,y) = (x - y)2. 
a. Draw the level curves off at three or more values off. 

(Label the curves w ith their values.) 
b. Draw the graph off. 

3. A golf ball is hit from a tee at the edge of a cliff 50 meters above the 
fairway. The ball left the tee at an angle of 40° above the horizonta l and 
with a speed of 30 meters/sec . There is a 30 meter wide river whose 
closest edge to bottom of the cliff is 100 meters away from the bottom of 
the cliff. Ignoring air resistance, determine whether the ball will clear the 
river, land in the river or land before the river. Explain your answer. 
Use g = 9.8 m/s2. 

4. The time t seconds for the 400m freestyle is a function of the number of 
meters p swum daily and the swimmer's age in years a. So we can write 
t = f(p,a). 
Describe the meaning, in careful, accurate English of the following 
sta tements: 
a . f( 10,000, 22) = 230. 
b. of/op(10,ooo, 22) = -0.001 
c. of /oa( l o,ooo, 22) = 2.1 

Page l of Part II 
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5. Suppose that the speed of sounds in m/s is a function of the 
temperature Tin °C and pressure pin atmospheres. Sos= f(T,p). Suppose 
that f(7,5) = 1500 m/s, 8f/8T(7,5) = 4.0 m/s l°C and 
8f/8p(7,5) = 0.17 m/s /atm. 

a. Suppose that at (7,5), the temperature is increasing at the rate of 
3° /hour and the pressure is decreasing at the rate of 2 atmospheres/hour. 
At what rate is the speed of sound changing? 

b. Use a linear approximation to estimate the speed of sound when the 
temperature is 7 .3°C and the pressure is 4.5 atmospheres. 

I 3 I 3 6.Letg(x,y)= 3x + 3y -x -4y + I. 

a. Find all critical points of g. 
b. Determine their natures. (i.e. local max, local min, saddle points) 

7. Candy costs $30 per pound. Coke costs $20 per liter. Your enjoyment 
can be measured as the product of the candy in pounds times the coke 
in liters. Use the Lagrange multiplier technique to find the most enjoyment 
you can buy for $100. 

1 
8. a. Let R be the region bounded by the lines y = x + l , y = - 2x + 1, and 

y = 0. Draw the region R. Set up the integrals for the function f(x,y) = x 
over R using both orders of integration. Use one of these integrals to 
evaluate the integral. 

b. Using polar coordinates, find the integral of the function 
' ' f (x, Y) = ex· + y· over the disc of radius 1 centered at the origin. 

End of Part II 
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