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S

. An object movmg along a curve in the A,ymplane is at pr:}smen {x{1), y(f}} at ime 7, whete

% = 3in (1 — 2t ) and _d_y = 44

di 147

for t = 0. At time ¢ = 2, the object is at the point (6, —3). (Note: sin”t x = arcsin x)
{a) Find the acceleration vector and the speed of the object at time 7 = 2.

(b) The curve has a vertical tangent line at one pﬂiﬁt. At what time ¢ is the object at this point?

(¢) Let m(t) denote the slope of the line tangent to the curve at the point {x(t), y{¢)). Write an expression for

m(f) in terms of ¢ and use it to evaluate lim m(7).
. f—eo

{d) The graph of the curve has a horizontal asympioie y = ¢. Write, but do not evaluate, an expression

involving an improper integral that represents this value c.
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. A particle is moving along a curve so that ifs position at time ¢ is {x(z}, jf(.i 33 whege x{t) =i - 4t 8§ and
¥(t) is not explicitly given. Both x and y are measured in metess and ¢ is measored in seconds. It is known

ay o3
thata?—ze 1.

(a) Find the speed of the particle at fime ¢ = 3 seconds.

{b) Find the total distance traveled by the particle for 0 < £ < 4 seconds.

(¢) Find the time 7, ¢ < ¢ < 4, when the lpe tangent to the path of the patticle is Eﬁizcmtai Is the divection of
motmn of the pamde toward the left or toward the right at that time? Give 2 reason for your answer.

(d) There is a point with x-coordinate 5 through which ihe particle passes twice. Find each of the following.

(i) The two values of ¢ when that occurs

(i) The slopes of the lines tangent to the particle’s path at that poine

(iii) The y-coordinate of that point, given y(2) =3+ —i»

WRITE ALL WORK I THE PINK EXARM BOOKLET.

END OF PART A OF SECTION B
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Note: Figure not drawn to scale.

3. A diver leaps from the edge of a diving platform into a pool below. The figure above shows the initial position of
the diver and her position at a later time. At time ¢ seconds after she leaps, the horizontal distance from the front

edge of the platform to the diver’s shoulders is given by x(¢), and the vertical distance from the water surface to
her shoulders is given by y(f), where x(r) and y(¢) are measured in meters. Suppose that the diver’s shoulders
are 11.4 meters above the water when she makes her leap and that

dx _ D _ a6
= 0.8 and i 36 —-938,

for 0 <t < A, where A is the time that the diver’s shoulders enter the water.

(a) Find the maximum vertical distance from the water surface to the diver’s shoulders.

(b) Find A, the time that the diver’s shoulders enter the water.

{¢) Find the total distance traveled by the diver's shoulders from the time she leaps from the platform until the

time her shoulders enter the water.

(d) Fi.nd the angle @, 0 <8 < %, between the path of the diver and the water at the instant the diver’s

shoulders enter the water.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.

END OF PART A OF SECTION H
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