“CALCULUS BC
.- "SECTION II - A
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SHOW ALL YOUR WORK. INDICATE CLEARLY THE METHODS YOU USE BECAUS]é YOU
WILL BE GRADED ON THE CORRECTNESS OF YOUR METHODS AS WELL AS ON THE
ACCURACY OF YOUR FINAL ANSWERS. e

Notes: (1) In this examination In x denotes the natural Ioganthm of x (that is, logarithm to the base é)
(2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x
for which f(x) is a real number.

1. A particle starts at time ¢ = 0 and moves along the x-axis so that its position at any time ¢ > 0 is
given by x(¢) = (¢t — 1)}(2t — 3).
(a) Find the velocity of the particle at any time ¢ > 0.
(b) For what values of ¢ is the velocity of the particle less than zero? Sy st R’l \\W an SweyY™

(c) Find the value of ¢ when the particle is moving and the acceleration is zero.
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2 In the figure above, line £ is tangent to the graph of y = —
: : ‘ i

at point P, with coordinates | w, . where w > 0. Point

B

w?
() has coordinates (w,0). Line £ crosses the = axis at the
point R, with coordinates (k,0).

(a) Find the value of k when w = 3.

(b) For all w >0, find k in terms of w.
: = . e - Y :

(¢c) Suppose that w is increasing at the constant rate of 7 units per second. When w = 5, what is the
rate of change of k with respect to time?

(d) Suppose that w is increasing at the constant rate of 7 units per second. When w = 5, what is the
rate of change of the area of APQR with respect to time? Determine whether the area is increasing

or decreasing at this instant. :
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2 _The figure above shows the graph of f’, the derivative Bf

the function f, for -7 < z < 7. The graph of f' has
horizontal tangent lines at z=~3, 2= 2, and z= 5, and
a vertical tangent line at z = 3.

(2) Find all values of z, for -7 < z < 7, at which f

attains a relative minimum. Justify your answer.
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(b) Find all values of z, for —7 < z < 7, at which f attains a relative maximum. Justify your answer.

(c) Find all values of z, for -7 < z < 7, at which f“(z) < 0.

(d) At what value of z, for —7 < £ < 7, does f attain its absolute maximum? J ustify your er. \1-03'{7
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4. This problem deals with functions defined by f(x) = x + b sin x, where b is a positive constant and
=21 < x < 21

(a) Sketch the graphs of two of these functions, y = x + sin x and y = x + 3 sin x, as indicated
below.

Note: The axes for these two graphs are provided in the pink test booklet only.

(b) Find the x-coordinates of all points, —2% < x < 2w, where the line y = x + b is tangent to the
graph of f(x) = x + b sin x.

(c) Are the points of tangency described in part (b) relative maximum points of f? Why?

(d) For all values of b > 0, show that all inflection points of the graph of f lie on the line y = x.

a) b %:)(:r 3sinx

!:"_> <)<'*-}3> < (>< f }DSE;“%;() ; 7D 2X £ 95

\] - /iEcOsCx/

13606 =0

Yoolbecase He oty

NO (el ’["s/@ @%?[ré’maﬂ

P98

T \57[7// irC cea €\ nq aQer“tf'{@ge oatule 71 ..
d { et

. [ i ud oy, ' 2

(;‘g)‘i‘”’ =4 Ew*(x) Pfjggmr{‘) %ém ,40%8 @r‘f?;mg JQ“ Wf{"“

Piosibamng /) Bl oo,
/ L( I e a7 L ‘%348(6“@(6/ C}’;fl ’ .;w'fgif

v
’QCK):O::"LDS;?‘?(X) “C @£ ;{?ﬁ 4 & ;
=i o dr - LT L) P o e |

‘AFT) SQ« 4 E)(o) Oon %,—.Xo




