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M344: Calculus ITI (Su.19) ' UNIVERSITY

Midterm Exam: Review Guide
Chapters 13 and 14

Instructions. Complete all problems on this paper, showing enough work. You may use any
resources that you'd like to complete this review guide. Keep in mind that the midterm exam
will be closed notes.

This assignment is optional. If submitted, it will be counted as extra credit toward your final
grade.

1-4. True/False [1 point each] Write a T on the line if the statement is always true, and F oth-
erwise. If you determine that the statement is false, you must give justification in the space
provided to receive credit.

E 1. Letrbe asmooth vector function. If ||r(¢)|| = 1 for all ¢, then ||f(#)] is constant.
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T 2. Letrbe asmooth vector function. If [[r(¢)|| = 1 for all ¢, then #(¢) is orthgonal to r(t)
for all ¢.
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F 3. Letrbe avector function such that ¥(¢) existsforall £, ¥ #0, and ¥ #0. Then N=«T.
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F o4 Let f be a function of (x, y). If f has alocal minimum at (a, b), then V f(a, b) = 0.
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5. [l point] Find a vector function that represents the curve of intersection of the cylinder
x? + y? = 16 and the paraboloid z = 2x? +2y2.
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6. [l point] Find the point on the curve y = e** at which the curvature is maximized.
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7.

[3 points] Find equations of the osculating circles to the curve y = x* — x? at each crit-

ical point.
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8. [l point] Reparametrize the curve r(f) = e’i+ esintj+ e’ cos rk with respect to ar-
clength from the point (1,0, 1) in the direction of increasing ¢.
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9. [1 point] Use your answer to problem 8 to compute the curvature of the space curve
as a function of arclength.
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10. [3 points] Find the unit tangent, normal, and binormal vectors to the curve r(t) =

(sin3 t,cos® t,sin? t) at the point ¢ = /4.
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[1 point] Consider the function f(x,y) = x> —2x + y?> + y, and let C denote the level

curve f(x,y) = 5. Show that the gradient vector Vf(—1,1) is orthogonal to C at the
point (-1,1).
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[1 point] Let z = sin (x + sin ¢). Show that —

0x 0x0t 0t 0x2

Cos (x+ "—ué) %{&_‘ = s (xrsllu‘(] cost
. . ;!__—' . - _ .
—_ _gl,.()q. ![hf) ;X 9{'_— —!lu(\c‘l'flu‘t)(. .s(:

ot . rXa = o cos (x+smt) S (xvsit) cost

'L '3_'3'_.= fgas(_)cﬂl:(?)!{h(k*ﬁ;-f)cu%
it Ixt



13.
e Y (x2 +2y%) on the domain D: {(x, y) | x2 + y* < 4}.
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[2 points] Find the absolute maximum and minimum values of the function f(x,y) =
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14. [1 point] Use differentials or a linear approximation to estimate the number
(1.98)31/(3.01)2 + (3.97)2.
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15. [1 point] Let f(x,y) = x*e¢”Y. Compute the second directional derivative D2 f(-2,0),
where v = (-3,4).

)

Dﬂ-=<.2x€ ‘XC’) <$Is.>" ‘ixc? ixc?

N WPy 1 L7 -
DliF' < ;xc S xe > ( 2 q/s'> e + -;;xf."’-g-).! XMLV N
r

Z.T

={‘§' (ls Y% +-I6x") e ?

L

O2f ()= oo (18 44407) = :z’is_




