SOLUTIONS

Midterm 2
Calculus IIT Section 8 - Fall 2013

The use of class notes, book, formulae sheet, calculator is not permitted.

In order to get full credit, you must:

a) get the correct answer, and

b) show all your work and/or explain the reasoning that lead to that answer.

Answer the questions in the spaces provided on the question sheets. If you run out of room for an
answer, continue on the back of the page.

Please make sure the solutions you hand in are legible and lucid. You may only use techniques we
have developed in class. :

You have one hour and fifteen minutes to complete the exam.

Do not forget to write your name and UNI in the space provided below and on the bottom of the last
page. :

Full Name (Print)
UNI

Happy Halloween!

Enjoy the exam, and good luck!



Exercise 1. [16 points] The cone y? + 322 — 2% = 0 intersects the plane y — z = 1 in a parabola.
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a) Draw the corresponding parabola in 3-space.
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b) Find the parametric equations of the tangent line to this parabola at the point (-2, —1,1)

We wne (4 uwﬁ*kywcw,ifh G

. r‘S) s -1 -;'5 s+ 3 /3> e F(x):(—zl-i ‘)
ey bt (4oy)m PRy =[Ee1]
2 ’
(3) < ‘513/ -3/6/ 4> =y (,53) :<-—3,"3'1>
ST
Lie < x, 7,3> .:._<;.z, -, AS> + S <~3'—3,ﬂ>
X=~2 -3¢
ANS wee J= =1 -3s

S€ K

=1 +s

T e wapdy s
s

se€iR




Exercise 2. [16 points] Consider the following function in three variables

flz,y,2) = In(x)/y? + 22 + 5z.

a) Find the domain of f.
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b) Compute the differential of f.
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¢) Find the linear approxm!a,tlon%f fat (1,4,-3).
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d) Use the linear approximation to find an approximate value of f(0.99,3.98, —3.005).
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Exercise 3. {14 points] One side of a triangle is increasing at a rate of 3 cm/sec and a second side is
decreasing at a rate of 2 cm/sec. Assume that the area of the triangle remains unchanged. At what rate
is the angle between the two sides changing, when the first side is 40 cm, the second side is 50 cm and the

angle is w /67
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Exercise 4. [20 points] True/False. Justify your answer with a proof if true, or a counterexample if
false.
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b) The domain of the function
h{s,t) = (11;:2) cos_l(s2 + g) 4 lﬂiﬁ:ﬁﬁ@)

equals the bounded region enclosed by the ellipse 9s? + t? = 9 after removing from it the two axes of
the ellipse.
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There exists a differentiable function f: R? — R satisfying that fuy = 2+ 3% and f, =z — 1.
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Exercise 5. [20 points] Consider the function f: R? — R defined by the formula

1 ifz <0 or x>y '
0 if0<z <yt

f(r,y) :{

a) Show that f(z,y) — 1 as (z,y) — (0,0) along any line through (0, 0).
b) Despite part (a), show that f is discontinuous at (0, 0).

¢) Find all points of R® where the function f is discontinuous.

d) Show that all points in (c) lie in the union of two parametric curves and write down the corresponding -
parameterization of each of these curves.
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Exercise 6. [14 points] Find the points of the hyperboloid 22 + 4y? — 22 = 4 where the tangent plane
is parallel to the plane 2z + 2y + z = 5.
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