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- 11.2 Vectors
BC Calculus

Velocity, Speed, Acceleration, and Direction of Motion
Suppose a particle moves along a smooth curve in the plane so that its position at any
time t is (x(t), y(t)), where x and y are differentiable functions of ¢.

1. The particle’s position vector is r(t) = (z(t), (1))

dr dy
2. The particle’s velocity vector is V() = (d_ta a)

3. The particle’s speed is the magnitude of v, denoted |v|. Speed is a scalar not a

vector. L P o magnhade
z o'y
= (== =2 h of
4. The particle’s acceleration vector is a(t) <dt2’ dt2> (haw :o‘nxq:)ﬁm “9’)

1. A particle moves in the xy-plane so that at any time ¢, the position of the particle is
given by x(f)= 2 + 42, y@©) = t* - £.
a. Find the velocity vector when t =1

ax 2 Qo UL -242 I
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by \-l:=\ 3014 +20) =1\ il \’c:\ a0y -30%: )

b. Find the acceleration vector when t =2
]
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2. A particle moves in the xy-plane so that at any time ¢, t > 0, the position of the
particle is given by x(t) = £ + 3t, y(t) = £ — 3f%. Find the magnitude of the velocity
vector when t = 1. 5 pec,d
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3. A particle moves in the xy-plane so that x = V3-4cost and y = 1 - 2sint, where
0 < t < 2n. The path of the particle intersects the x —axis twice. Write an
expression that represents the distance traveled by the particle between the two

x-intercepts. +t, _ e
4= o d= § | (vt + (D" ok
-L 1
|=28nt=0
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4, Aparticle moves in the xy-plane so that at any time ¢, the position of the particle is
given by x(t) = 268 — 152 + 36t + 5, y(t) = 2 — 322 + 1, where t > 0. For what value(s)

of t is the particle at rest?
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5. A particle moves in the xy-plane in such a way that its velocity vector is

<3t2 —4t,8t° + 5). Ifthe position vector at ¢ = 0 is (7> —4), find the position of the

za:ticleat;=1. ) . X(O) I a(g‘): ..L,
op = At -ut ﬁ:%t +%
x(t) = £ -2tt e yle) = 2t 5t e
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6. An object moving along a curve in the xy-plane has position (z(1), y(¢)) at time ¢
with g—’t‘ = sin(t®) and % = cos(f®). Attime t =2, the object is at position (1, 4).
a. Find the acceleration vector for the particle at ¢ = 2.

x*(t) = 3% con &) 3" ) =2t sinlet)

){\\(2) - 3(2)1‘ C,c‘bczg) (d“LZ)-: -4 5\“\("0

= \Zeos B
a(2) = -1.7uL, 3.027)

b. Write the equation of the tangent line to the curve at the point where t = 2.
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c. Find the speed of the vector at t = 2.
sPch = _J. (6B % 4+ (cosd)®
\f_, __‘_:_u\? _Lf]
d. Find the position of the particle at time ¢t =1
* ot =2 wen
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