SAT PREP
Assignment : AP CALCULUS BC TEST (Differential Equations)

Part A. Directions: Answer these questions without using your calculator.

1. If you use Euler’s method with Ax = 0.1 for the d.e. y’ = x, with initial value
y(1) =5, then, when x = 1.2, y is approximately

(A) 510 (B) 520 (C) 521 (D) 605 (E) 7.10

2. The error in using Euler’s method in Question 29 is

(A) 0.005 (B) 0.010 (C) 0.050 (D) 0.500 (E) 0.720

3. The slope field at the right is
for the differential equation
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4. A stone is thrown straight up from the top of a building with initial velocity

40 ft/sec and hits the ground 4 sec later. The height of the building, in feet, is
(A) 88 (B) 96 (©) 112 (D) 128 (E) 144

5. The maximum height is reached by the stone in Question 4 after

(A) 4/5sec (B) 4sec (C) 5/4 sec D) 5/2sec (E) 2sec

6. If a car accelerates from O to 60 mph in 10 sec, what distance does it travel in those
10 sec? (Assume the acceleration is constant and note that 60 mph = 88 ft/sec.)

(A) 40ft B) 441t (C) 88ft (D) 400 ft (E) 440 ft

7. The general solution of the differential equation ;i =y is a family of
X

(A) parabolas (B) straight lines (C) hyperbolas
(D) ellipses (E) none of these

8. A function f(x) that satisfies the equations f(x)f"(x) = x and f(0) = 1 is

A f@=\¥+1 B f@=1-¥  (© f=x
D) flx)=e¢ (E) none of these



10.

11.

If the velocity of a car traveling in a straight line at time 7 is v(7), then the differ-
ence in its odometer readings between times f=a and t = b is

(A) J v(1)|dt

a

(B) J b v(r) dt

(C) the net displacement of the car’s position fromf=atof=5b
(D) the change in the car’s position fromf=atof="5b
(E) none of these

If an object is moving up and down along the y-axis with velocity v(f) and

b
s"(f) = v(1), then it is false that J'

a

v(f) dt gives

(A)  s(b)-s(a)

(B) the net distance traveled by the object betweent=a and r=b
(C) the total change in s(f) betweenf=a and = b

(D) the shift in the object’s position fromf=atot=b

(E) the total distance covered by the object fromf=ator="5b

Solutions of the differential equation y dy = x dx are of the form

(A) x*-y=C B) x*+y’=C i) R
D) x*-Cy*=0 (E) x»*»=C-y*



Part B. Directions: Some of the following questions require the use of a graphing calculator.
1.  Which of these statements about Euler’s method is(are) true?

I. It can be used to estimate solutions of differential equations numerically.

II. It cannot be applied to an equation of the form Z:: = F(x,y), where F is

defined implicitly.
III. It should not be used on an interval on which the function becomes infinite.

(A) Ionly (B) Ionly (C) Ilonly
(D) TIandIII only (E) L 1II, and III

2. Which statement about Euler’s method is false?

(A) If you halve the step size, you approximately halve the error.

(B) Euler’s method never gives exact solutions.

(C) Euler’s method assumes that the slope of a solution curve is the same at
all points in a short interval.

(D) Often, when applying Euler’s method, the more steps you take the smaller
the error.

(E) Euler’s method is used to string together a set of linearizations that
approximate a curve.

3. Acup of coffee at temperature 180°F is placed on a table in a room at 68°F. The
d.e. for its temperature at time 7 is % =-0.11(y - 68); y(0) = 180. After 10 min

the temperature (in °F) of the coffee is

(A) 96 (B) 100 (C) 105 (D) 110 (E) 115

. If radium decomposes at a rate proportional to the amount present, then the amount
R left after 1 yr, if R, is present initially and c is the negative constant of propor-
tionality, is given by

(A) R =Rt (B) R=Rye” (C) R=R,+ %Crz
(D) R= e  (E) R= M
5. The population of a city increases continuously at a rate proportional, at any time,

to the population at that time. The population doubles in 50 yr. After 75 yr the
ratio of the population P to the initial population P, is
9 5 4 22
Aa - B) = <© - D —
4 2 l |

(E) none of these



10.

Which of the following statements characterize(s) the logistic growth of a popula-
tion whose limiting value i1s L?

I.  The rate of growth increases at first.
. . " L
II. The growth rate attains a maximum when the population equals 3 -

III. The growth rate approaches 0 as the population approaches L.

(A) Tonly (B) IIonly (C) IandIIonly
(D) II and III only (E) L II and III

Which of the following d.e.’s is not logistic?
dy

(A) PP=P-P° (B = 0.01y(100 - y)
I
(C) % = 0.8x— 0.004x> (D) ‘;—R = 0.16(350 — R)
I r

(E) f'(t)=kf(r)-|A —f(t)] (Where k and A are constants)

Suppose P(1) denotes the size of an animal population at time 7 and its growth is

described by the d.e. % = 0.002P(1000 — P). The population is growing fastest

(A) initially (B) when P =500 (C) when P=1000
' 75

(D) when ZP — (E) when p f
T I

>0

According to Newton’s law of cooling, the temperature of an object decreases at a
rate proportional to the difference between its temperature and that of the surrounding
air. Suppose a corpse at a temperature of 32°C arrives at a mortuary where the tem-
perature is kept at 10°C. Then the differential equation satistied by the temperature T
of the corpse 7 hr later is
(A) W —k(T - 10) (B) al_ k(T —32) (©) L 32¢7"

dt dr dt

o™ L k-0 ® T rr-3
dr dt

At any point of intersection of a solution curve of the d.e. y' = x + y and the line
x + y =0, the function y at that point

(A) 1isequaltoO (B) 1isalocal maximum (C) 1s alocal minimum
(D) has a point of inflection (E) has a discontinuity
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The slope field for F'(x)=e" is N
shown at the right with the particular A
solution F(0) = O superimposed. - - = - - ~ - s - - -
With a graphing calculator, lim F(x) . - - _ _ = -
to three decimal places is o o e = O $ B A = =
(A) 0.886 B) 0987 = 2= = - =7 i R
(C) 1.000 (D) 1.414 I S
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