College Entrance Examination Board

Advanced Placement Examination r 7
MATHEMATICS : CALCULUS AB /
SECTION 11
Time=1 hour and 30 minutes 7/

SHOW ALL YOUR WORK, INDICATE CLEARLY THE ME
i . ‘THODS YOU USE BECAUSE YOU WILL
THE CORRECTNESS OF YOUR METHODS AS WELL AS ON THE ACCURACY OF YOUR FINAL AB?W%?%?ED o

1. Given f(x) = [sinx|, =S xS m, and g(x) =x? for all real x.
(a) On the axes provided sketch the graph of f,

(b) Let H(x) =g(f(x)). Write an expression for H(x).
(c) Find the domain and range of H.

(d) Find an equation of the line tangent to the graph of H at the point where x =

rin

2. Let P(x) =x4 +ax3+bx2 +cx+d. The
. graph of y =P(x) is ic wi -axi
relative maximum at (0, 1), and has an absolute’ mi);imugn)at (q!,gy:]?ir)xfetnc Vit respect to the Yraxis, has a

(a) Determine the values of a, b, ¢, and d, and usi

ng these values write an expression for P(x).
(b) Find all possible values of qQ. ]

L=

3. Let f(x) =kx2 + c.

(a) Find x; in terms of k such that the tan ent lines to th = -
Pind Xo In ter g e graph of f at (xg, f(xo)) and (=xq, f(=X%g)) are

(b) Find the slopes of the tangent lines mentioned in (a).
(c) Find the coordinates, in terms of k and ¢, of the point of intersection of the tangent lines mentioned in (a).

4. Let f be a function defined for all x> -5 and having the following properties.

. 1
i) f7(x) = ———— for all in the d i
( (x) P X in the domain of f.

(ii) The line tangent to the graph of f at (4, 2) has an angle of inclination of 45°.
Find an expression for f(x).

2m
5. A ball is thrown from the origin of a coordinate system. The equation of its path is y =mx ~ leoooxz, where
b )
m is positive and represents the slope of the path of the ball at the origin.

x2) For what value of m will the ball strike the horizontal axis at the greatest distance from the origin? Justify
your answer.

(b) For what value of m will the ball strike at the greatest height on a vertical wall located 100 feet from the
origin? ' .

6. Given two functions f and g defined by  f(x) =tan x and g(x) = V2 cos x.
(a) I'ind the coordinates of the point of intersection of the graphs of f and g in the interval 0 <x < —72'-

(1) FFind the arca of the region enclosed by the Y-axis and the graphs of f and g.

A 7. I'he rate of changc in the number of bacteria in a culture is proportional to the number present. In a certaln
laboratory experiment, a culture had 10,000 bacteria initially, 20,000 bacteria at time t; minutes, and 100,000
bacteria at (t; + 10) minutes. = . S ’

(a) Interms of t or;ly, find the number of bacteria in the culture at ény time t minutes, t 2 Q.
(b) How _many bacteria were there aftcr 20 minutes? '

H i had elapscd when the 20,000 bacteria were observed?
(c) How many minutes had elapscd when END OF EXAMINATION
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