9.5 Integrating Vector-Valued Functions
Calculus

So lntions

| For problems 1-6, find the vector-valued function f(t) that satisfies the given initial conditions.

1. £(0) =(2,4), f'(t) = (2et, 3e3t)
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3. f(0)=(3,1), f'(t) = (62, 4t)
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4. f(0) =(-2,5), f'(t) =(2cost,—3sint)
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5. f'(0) =(3,0),£(0) = (0,3),
f"(t) =(5cost,—2sint)
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6. f'(0) =(0,2),(0) =(3,0), f"(t) = (4¢3, 3t?)
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7. Calculator active. For t > 0, a particle is moving
along a curve so that its position at time t is
(x(t),y(t)). At time t = 1, the particle is at

Vt+3

position (2, 4). It is known that % and

et
d . . :
d—i] = cos? t. Find the x-coordinate of the particles

position at time t = 5.
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8. The instantaneous rate of change of the vector-
valued function f(t) is given by
f'(t) = (8t3 + 2t,10t*). If f(1) = (3,7), what is
f(=1)?
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9. Calculator active. Attimet = 0, a particle 10. Calculator active. Attimet > 0, a particle
moving in the xy-plane has velocity vector given moving in the xy-plane has velocity vector given

by ?(t) = (3t%,3). Ithe paﬂicl.e is at point (1, 2) by v(t) = (2, COSt) If the particle is at point (1, 2)
at time t = 0, how far is the particle from the attime t = 0, how far is the particle from the
origin at time t = 2?

origin at time t = 3?

Y 2
X 14§30 F 24073 ot x|+ 2 92 S

=1 =3 X= WL .52315 7348

distonte from Ofigin® YA

Distonce €rom ofinin
Vo5 o Ao || T
NF A o[ Fadas

9.5 Integrating Vector-Valued Functions Test Prep

11. Calculator active. A remote controlled car travels on a flat surface. The car starts at the point with
coordinates (7, 6) at time ¢ = 0. The coordinates (x(t), y(t)) of the position change at rates given by

x'(t) = —10sint? and y'(t) = 9 cos(Z + \/f), where x(t) and y(t) are measured in feet and t is measured in
minutes. Find the y-coordinate of the position of the car at time t = 1.
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12. The instantaneous rate of change of the vector-valued function f(t) is given by
f'(t) = (2 + 20t — 4t3, 6t2 +2t). If f(1) = (5 —3), what is f(—1)?
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