CHAPTERS 12-13 Review questions

(1) VECTOR CALCULATIONS

Let u=<1,-2,3>v=<3,1,—4 > and A be any unit vector. When the following expression makes sense
compute it, otherwise state why the expression does not make sense. (here x is the cross product and - is
the dot product)

a) Ju—v b)) uxv o |Ju-v]
d) (u-viu e |v fY  ja— A
g} uxlvl h) Axn i) (u-v)xv
(2) VECTORS-MISC

a) Find the angle between i~k and < 1,-1,2 >

b) What is the area of the triangle with vertices P(1,2,0), Q(1,0,2) and R(0,3,1)?

¢} Find a unit vector orthogonal to u =< ~1,2,0 > and v =< 1,1,1 >

d) Find a vector parallel to < 1,4,1 > and has the same length as < 3,0,4 >.

e) For u =< 1,-2,3> v =<3,1,~4 > find the projection of u onto v, the projection of v onto u and
the projection of u onto u.

) Hu=<0,1.3> and v=< 1,4, ~2> find w so that 2u— v + 3w = 0.
g) Find a vector parallel to r{t) =< 2 — ¢, 3,4 — 2t >.

h) Find a vector perpendicular to 22 — y+ 2z = 1.

i) Find a vector perpendicular to 22 — y+ =l and 2 — y = 2.

j) Find a vector which is perpendicular to the intersecting lines whose equations arery () =< 2—¢, 3¢, —1—
20> and ro(t) =< 2~ 3¢, 6,5t — 1 >.

k) Given v = 2i w-j = qae; +bes, e; =< 2,3 > and e» =< 1,~1 >, find the scalars a and b.
1) Find a vector parallel to the curve r{t) =< 2 — ¢, cos(t),* > at time t = 0.

m) Compute the area of the triangle formed by the vectors @ =< 1,1,1 > and b =< 1,2,3 >.
(3) DISTANCE QUESTIONS
In each of the following, compute the distance between the indicated geometrical objects.

a) The points P(1,2,4) and Q(—1,-2,1)

b) The point (1,2,1) and the plane 32 —y + = = 0.

¢) The parallel lines r1(¢) =< 2—#,3t,4 -2t >. and ra(t) =< 3—£,3t + 1,2~ 2t >.

d) The paralle] planes 2o ~y+ =2 and 22 —y+ 2 = 4.

e} The point P(1,1,1) and the line given by r{t) =< 3 —¢,3t+ 1,2 — 2t >.



(4) INTERSECTION
a) ls the point P(1,2,1) on the plane 22 — y+ 2 = 17

b) Does the line given by r(#) =< 3 — ¢, 3t +1,2 — 2t > intersect the plane x — y + z = 37 If so, at what
point?

¢} Do the planes o — 3y +2z = 2 and 2o — 6y + 4z = 7 intersect? If so, what are the parametric equations
for the line of intersection.

d) Do the planes w — 3y +22 = 2 and 22 — 3y +4: = 0 intersect? If so, what are the parametric equations
for the line of intersection.

e) At what point(s) does the curve r(t) =< 4 — ¢* 3t + 1,2+ ¢ > intersect the yz—plane?
f} What is the intersection point of the lines given by:

ri(t) =< 2—130,4~2t> | rafs) =< —~1,5,—1>+s<1,1,1>

(5) LINES AND PLANES
a) Find an equation of a straight line through the points P(1.2,4) and Q(0,-1,2).
b} Find the equation of a straight line tangent to the curve given by c(t) =< t*,1 — ¢, cos{nt) > at t = 1.

¢} Find the equation of a straight line perpendicular to the plane # — 2y + z = 4 and through the point
P(1,0,1).

d) Find the equation of a plane with normal vector N =< 1,4,—~1 > through P(1,1,1).
e) Find the equation of a plane perpendicular to the curve c(t) =< t, 2,63 > at t = 1.
) Find the equation of a plane containing the points P{1,2,3), Q(0,1,1) and R(2,0,1}.
g) Find the equation of the plane containing the two intersecting lines:
() =<1,23>+t<1,~1,1> | rafs)=<1,2,3>+5<20,1>
h) Find the equation of the plane which is normal to the planes 2 +y— 2z = 1 and 2 — 2 = 2 and contains
the point P(—1,—1,2).

i) Two lines Ly and L» having vector equations ry(t) =< ¢,2¢t — 2, =2+ 3¢t > and ra(s) =< ~1+ 5,8 —
2,~1 + s > intersect at a point P. Find the equation of a new line which passes through P and is
perpendicular to the plane that contains L; and L.

(6) MISC. GEOMETRY

a) At what angle does the line given by r(t) =< 2¢,1 ~ ,3 + 3t > intersect the plane x +y + 2 = 07

b) What is (are) the angle(s) between the intersecting lines given by r{(¢) =< 0,1,2 > +¢ < 1,2,1 > and
ro(t) =t < 0,1,2 >.

c) What is the center and radius of the sphere whose equation is % — 2w + 3% — dy + 22 + 1 = 07

d) What, is the distance from the sphere whose equation is (x —2)* 4 (y~3)% +(z ~ 1)®> = 9 and the point
P(1,2,1)7



(7) ARCLENGTH

Compute the arclengths of the following curves on 00 < ¢ < I:

a) r{t) =<2+61-62+3t>
¢} r{t) =< cos(3t), sin(3t),1 — ¢ >
e)  r(t) =< 3tcos(t), 3tsin(t), 2262 >

g) r(t) =< V§,3,vt>
(8) CALCULUS OF CURVES

b) r(t) =< cos(t),sin(t),2 + 3t >
d)  r(t) =< cos(t)sin(t),sin*(¢), t >
() r@) =<t+ 1,3+ 1Y% L2t +2)%2 >

h)  r(t) =< =0, 480 >

=
2

B

a) Find the velocity, speed and acceleration of a particle at time ¢ = 0 if the position is:

D r{t) =< 2461 —-6,2+3t>

i) r(t) =< 3tcos(t), Hsin(t), 2023/ >

1) r(f) =< cos(3t), sin(3t),1 ~ ¢ >

b} A curve is given by r(t) =< cos(3t), sin(3t), 1 — ¢ >. Find unit tangent, —

d) For the following position vectors, decompose the acceleration into is normal and tangential components
at L= 0 if r(t) =< 2c0s(3t), 2sin(3t),t >.

)
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