1. Let 7(t) = <'f+—*11,\/t ¥ 10,t2>.
(a) Find the domain of this function.

[710, 71) U (*13 OO)
(That is, all real numbers greater than or

equal to -10, except for -1.)
(b) Find tliml?(t).
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9. Let 7(t) =3t 7 +5t25 +Tk.

(a) Find the equation of the line tangent to this curve when ¢ = 2.

First, we need a point on the line.
T(2) =67 +207 +7k

So, (6,20,7) is a point on the tangent line. Now we need a direction
vector for the line.

So, <3,20,0>is a direction vector for the tangent line. Thus, the
parametric equations for the tangent line are

r=6+3t,y=20+20t, z =7.

(b) Find the velocity, acceleration, and speed of this curve when ¢t = 2.

We found the velocity above. It is < 3,20,0 > .
The speed is the magnitude of the velocity, so it is v(2) = |< 3,20,0 >| = /409
All we need now is the acceleration.
TU)=T'(t) =07 +10] +0Fk
@(2) =< 0,10,0 >



3. For the curve 7’ (t) drawn below, carefully sketch ?, ﬁ, and the osculating
circle at the point indicated.

Important things to note:

The two vectors are perpendicular.

The normal vector points into the curve.

The tangent vector points in the
direction the curve moves.

The osculating circle is tangent to the
curve and inside the curve.

—= The vectors both have length 1.

4. Determine if the curve 7 (t) = (2cos(nt),2sin(rt),t) and the cone x2 +
y? = 22 intersect (a) never, (b) at all points on the curve, or (c) at a finite
set of points (if you determine the correct answer is (c), make sure to give
the zyz-coordinates of the points).

Substituting the values of z,y, and z from the curve into the cone, we get :

(2cos(mt))? + (2sin(mt))? = ¢2
4 cos?(nt) + 4sin?(nt) = t°
4(cos?(mt) + sin?(7t)) = t*

4=t
t=+2

So, the curve and cone intersect when ¢t = 2, and when ¢t = —2.
That is, at the points (2,0,2) and (2,0, —2).



5. Let f(x,y) = 22y — e™ + 2z — 3y°.
(a) Find fz(2,1) and f,(2,1).

fol,y) = 22y — ye™ +1
f2(2,1)=4—e*+1=5—¢2

fy(,y) = 3a?y® — ze™ — 6y
fy(2,1) =12 — 2¢% — 6 = 6 — 2¢?

(b) Find the equation of the plane tangent to this surface when = = 2,
and y = 1.

First, we need a point on the plane.
f2,1)=4—-e*+2-3=3—-¢2

So, (2,1,3—¢?) is a point on the tangent plane. Using the derivatives
we found in part (a), the equation of the plane is

(5-€)(z—2)+(6—-2°)(y—1)=2—(3—¢?%)

6. Let f(z,y) = /2% —y.

(a) Sketch the domain of this function.

22—y >0

(b) Draw a contour map for this function, showing.at least 4 level curves.
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7. Find ( %Hn( )ﬁyy if it exists, or show that the limit does not exist.
z,y)—(0,0) 2% +y

8z2y* . 8(rcosf)*(rsinf)?
(w,y)Lm(QO) oyt 0 (rcos@)* + (rsin)4
— im 8r4(cos 0)?(sin 0)?

r—0r4((cos)* + (sin)4)
B 8(cos 6)?(sin 0)?
~ 0 ((cos 0)* + (sin 0)4)
_ 8(cosf)*(sinf)?
~ ((cos0)* + (sin0)4)

Since the limit changes depending on the angle of approach, the limit does
not exist.

_ 7)< )]
(1)
of radius a, lying in the zy—plane and centered at the origin has constant

8. Use the curvature formula k(t) to prove that a circle

curvature.
Let 7(t) =< acost,asint >,0 <t < 27.

Then, 7 '(t) =< —asint,acost >
7" (t) =< —acost, —asint > .

— — —
— 7 — Z. J k 2_)
So, T”'(t) x 7 "(t) =| —asint acost 0 |=a k.
—acost —asint 0

Thus, |7 /(t) x 7" ()| = a*.

Now, we also have |7 /(t)| = \/(fa sint)? + (acost)’ = a.
T < 7)) 6?1

Hence, «(t) 0 |3 et

Therefore, the cuvature is constant (i.e., independent of ¢).



