BC Calculus Ch. 10.4 - 12.3 Review WS #1

THEOREM 12.3 Position Function for a Projectile

Neglecting air resistance, the path of a projectile launched from an initial height &
with initial speed v, and angle of elevation @ is described by the vector function

(1) = (v, cos 8)ti + [h + (v, sin @)t — —15 gtl] i
where g is the gravitational constant.

1. A baseball is hit from a height of 2.5 feet above the ground with an initial velocity of 140 ft/s and at
angle of 22° above the horizontal.
a. Determine whether the ball will clear a 10-foot high fence located 375 feet from home plate
b. Determine the maximum height of the ball.
¢c. Determine the distance (horizontal) from home plate when the ball hits the ground.



An object moving along a curve in the xy-plane has position {x(r}, ¥(r)) at time ¢ = 0 with

ax _ 3+ cos(t’ }. The derivative P is not explicitly given. At time 7 = 2, the object is at position
dr o dr PHCIEY S ) po
(1,8).

(a) Find the x-coordinate of the position of the object at time 7 = 4.

(b) Attime r = 2. the value of {% is —7. Write an equation for the line tangent to the curve at the point
((2). 3(2)). |

(c) Find the speed of the object at time ¢ = 2.

(d) For r = 3. the line tangent to the curve at {x{r). ¥(r}} has a slope of 2r + 1. Find the acceleration
vector of the object at time 1 = 4. '
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An object moving along a curve in the xy-plane has position (x{r), y(r)) at time 7 = 0 with

?; =3+ (‘DS( ) The derivative %‘; 1s not explicitly given. At time ¢ = 2, the object is at position
{1,8).

{a) Find the x-coordinate of the position of the object at time 7 = 4.

(b) Attime 7 = 2, the value of % is —7. Write an equation for the line tangent to the curve at the point

(x(2). ¥(2)). 4
(¢) Find the speed of the object at time ¢ = 2. "y, ‘oi“@ +
(d) For r 2 3. the line tangent to the curve at {x{r), ¥(r)) hasa ﬂupe of 2t + 1. Find the acceleration
vector of the object at time 7 = 4.
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Question 3

An object moving along a curve in the xy-plane has position (x(¢), y(¢)) at time ¢ > 0 with

%xt— =3+ c:os(t2 ) The derivative % is not explicitly given. At time ¢ = 2, the object is at position

(1, 8).

(a) Find the x-coordinate of the position of the object at time ¢ = 4.

(b) Attime ¢ = 2, the value of gy—- is 7. Write an equation for the line tangent to the curve at the point

(x(2), ¥(2)).

(c) Find the speed of the object at time ¢ = 2.

(d) For ¢ 2 3, the line tangent to the curve at (x(¢), ¥(¢)) has a slope of 27 + 1. Find the acceleration
L
vector of the object at time 7 = 4.
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(c) The speed of the object at time # = 2 is 1 : answer

V@) +(¥(2))* =17.382 or 7.383. Y, J
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V() =D =B & (o1 41)(3+ cos()) g YAyl

Y(4) = 24.813 or 24.814 1ranswer A~ g 3}

The acceleration vector at ¢ = 4 is

(2.303, 24.813) or (2.303, 24.814). =
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