Calculusllli
Practice Problems 3

1. LetL =cosO(t)l +sinB(t)J be aunit vector -valued function of t in the xy-plane. Show that

d de
2. A particle movesin the plane according to the equation
X(t) =tsintl + costJ

Find the speed, tangential and normal accelerations and the curvature of the trajectory at thetimet = 27t

3. A particle movesin the plane according to the equation
X(t) = (2 +t+ )1 +t3]

Find the velocity, speed, acceleration, tangent and normal vectors of the particle at any timet > 0.

4. A particle moves in the plane according to the equation
X(t) =tl —Intd

Find the vel ocity, speed, acceleration, tangent and normal vectors, and tangential and normal acceleration of
the particle at any timet > 0.

5. A particle movesin the plane according to the equation
X(t) = €*(costl 4 sintJ)

Show that the angle between the position vector and the tangent line to the trgjectory is constant.

6. A particle movesin space according to the formula
X(t) = costl 4+ sintJ + cos(2t)K .

Find the tangential and normal accelerations and the curvature at t = 11/4.

7. A particle moves in space according to the formula
X(t) = costl +sintJ) + €K .
Find the tangential and normal accelerations for this motion.
8. A particle moves in space according to the formula
1 1
X(t) =t + I —tK .

(1) =St ++

Find ay, k at the pointt = 1.

9. Let U(t), V(t) be unit vectors which are always orthogonal. Let W = U x V. Show that there are scalar
functions a, B, y such that
du dav dw

E:aV—l—BW, E:—GU-}-&AN, F:_BU_W

10. Let X = X(t) represent the motion of a particle in space.
a) Show that if |V| is constant, then A is orthogonal to T.
b) Show that if A is constant, the motion liesin a plane.



