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For the following parametrizations:

(i) Eliminate the parameter to find a Cartesian equation of the curve.

(i) Sketch the curve and indicate with an arrow the direction in which the curve is traced
as the parameter increases.

(a) x =sint,y =csct, 0 <t < 7/2
(b) z=¢t — 1,y =€

. Find an equation of the tangent line to the curve x = 1+ Int,y = t? + 2 at the point (1, 3).

. Find the exact length of the curve = et —t,y = 4et/2, -8 < t < 3.

Find the derivative of the vector function r(t) =sin 't i++/1— 12 j + k.

. Find the velocity, acceleration, and speed of a particle where the position function is given by

r(t) =v2tit+e j+etk

. Find r(t) ifr'(t) =ti+e' j+te kand r(0) =i+ j+ k.

Find the unit tangent vector T(t) to the curve r(t) = (te™%, 2 arctant, 2e’) when t = 0.

. Consider the circular helix with vector equation r(t) = cost i+sint j+t k.

(a) Find the arc length of the helix r(¢) from the point (1,0,0) to the point (1,0, 27).

(b) Reparametrize the helix r(#) with respect to arc length measured from (1,0,0) in the
direction of increasing t.

(c¢) Find the curvature & of r(¢).

. Find an equation of the line that

(a) passes through the points (1,3,2),(—4,3,0).
(b) passes through the point (1,0,6) and is perpendicular to the plane x + 3y + z = 5.

Determine whether the lines L; and L, are parallel, skew, or intersecting. If they intersect,
find the point of intersection.

(a) Ly :x=—-6t, ,y=14+9t, =z= -3t
Lo:x=1+42s, y=4—-3s, z=s

(b) Ly:x=1+¢t, y=-2+4+3t z=4-1
Lo:x=2s, y=3+s, z=-3+14s
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Find an equation of the plane through the point (6,3,2) and perpendicular to the vector
(—2,1,5).

Find the angle between the planes z +y 4+ z = 1 and « — 2y + 3z = 1. (Hint: find the angle
between the normal vectors of the planes.)

For the following functions:

(i) Sketch the level curves f(z,y) = k for the given k values.

(a
(b

( ):6—3x—2yfork:—60612
=4y9—a2—y?fork=0,1,2,3

Find the limit, if it exists, or show that the limit does not exist:

)

(ii) Use your contour map from (i) to estimate fz, fy, foz, foy, fyy at the point P(0,0).
)
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(2,9)—(0,0) 372 + 12

(a)

Find all of the second partial derivatives of f(x,y) = 23y° + 2x*y. Does Clairaut’s Theorem
hold?

Find the linearization L(z,y) of the function f(z,y) =

T at the point (2,1).
Y

The length and width of a rectangle are measured as 30 cm and 24 cm respectively, with an
error in measurement of at most 0.1 cm each. Use differentials to estimate the maximum
error in the calculated area of the rectangle.

).

Let f(mayaz) - xe?yz, u= <

=2
3 b

Wl

2
3,
(a) Find the gradient of f.

(b) Find the gradient at the point P(3,0,2).

(c) Find the rate of change of f at P in the direction of the vector u. (In other words, find
the directional derivative.)

ty

Find the maximum rate of change of f(x,y,2) = at the point (1,1—1) and the direction

in which it occurs.

(a) Find the local maximum and minimum values and saddles points of f(z,y) = 2* 4+ y* —
4oy + 2

(b) Find the absolute maximum and minimum values of f(x,y) = 2% + y* — 4zy + 2 on the
set D= {(£,y) 0= <3,0 <y <2},



