
Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 1

The circle x2 + y2 = 1
9 is r = 1

3 , so θ = 3. With r′ = − 1
θ2 = −1

9 :

dy

dx
= r′ sin θ + r cos θ

r′ cos θ − r sin θ
=

−1
9 sin 3 + 1

3 cos 3
−1

9 cos 3 − 1
3 sin 3

= sin 3 − 3 cos 3
cos 3 + 3 sin 3 ≈ −5.49.



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 2

The line has slope 1
3 . On the curve,

dy

dx
= 2t + 2

3t2 − 3 = 2
3(t − 1) (t ̸= ±1).

Setting this to 1
3 gives t = 3. (t = −1 makes both derivatives zero, so there is no tangent direction there.) The

point is (18, 15) .



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 3

r⃗ ′ = ⟨− sin t, cos t, m⟩, r⃗ ′′ = ⟨− cos t, − sin t, 0⟩, |r⃗ ′ × r⃗ ′′| =
√

1 + m2, |r⃗ ′| =
√

1 + m2:

κ = 1
1 + m2 , radius = 1 + m2 = 3 ⇒ m =

√
2 .



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 4

v⃗ = ⟨2t, 1, 5⟩, a⃗ = ⟨2, 0, 0⟩, |v⃗| =
√

4t2 + 26, v⃗ × a⃗ = ⟨0, 10, −2⟩:

aT = v⃗ · a⃗

|v⃗|
= 4t√

4t2 + 26
, aN = |v⃗ × a⃗|

|v⃗|
= 2

√
26√

4t2 + 26
.



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 5

|r⃗ ′| = |⟨5, 2, 3⟩| =
√

38, so s =
√

38 t:

r⃗(s) =
〈 5s√

38
− 1,

2s√
38

,
3s√
38

+ 2
〉

.



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Midterm 2, Spring 2006 (Conroy) — Problem 6

(a)

fy = x2 + x cos y − −2y

x − y2 = x2 + x cos y + 2y

x − y2 .

(b)

fxy = ∂

∂x
fy = 2x + cos y − 2y

(x − y2)2 .


