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naqers
2, Midterm 11/10/2022: 5:30-7:30
Focus on 15-25 Psets. So, today's lecture

1s the last topic. So, CURVES, SURFACES,
Line and surface INTEGRALS, Linear and
Quadratic APPROXIMATION, GREEN and

FTOLI are the main topics.



[utnam

Saturday, December 3, 2022.
Session A 1s scheduled from
10:00 - 1:00 p.m. and
Session B is scheduled from
3:00 p.m. - 6:00 p.m.

in Science Center Hall C



The 82nd William Lowell Putnam Mathematical Competition
2021

A1 A grasshopper starts at the origin in the coordinate plane and makes a sequence of hops. Each hop
has length 5, and after each hop the grasshopper is at a point whose coordinates are both integers;
thus, there are 12 possible locations for the grasshopper after the first hop. What is the smallest

number of hops needed for the grasshopper to reach the point (2021, 2021)7

A2 For every positive real number z, let
1
g(z) = lim ((x + 1)"T — ")~
r—0
Find Tim 2%
T—00 €T
A3 Determine all positive integers N for which the sphere
22424+ 2=N
has an inscribed regular tetrahedron whose vertices have integer coordinates.
A4 Let ) )
1 + 22 I +vy
I(R) = — dx dy .
( ) // (1_|_$4_|_6332y2_|_y4 2—|_$4‘|_y4> L y
22442 < R2
Find
lim I(R),
R—o0

or show that this Iimit does not exist.
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Teble of Crutents

1) 1dimensi review
2) Critical points

3) Second Derivative Test

4) Examples

5) Worksheets






Fermat

MAXIMUM

MINIMUM

AT A MAXIMUM THE SLOPE
IS ZERO 1607-1665







Fermal.

If x 1s not a critical °¢

polint, we can

0.
increase f by moving |

in the direction of -
the gradient

-1




Reason

—(f (r(2)) = VArQ@)) - (1)
Apply the chain rule to
r(t) =x+tVf(x)
to see it is positive if V f(x)
1S not zero.






S 60%/ Derivative Lest



)
" discriminan

D =y =



p / = f(x(), y()) B = ]gcy(x()’ y())
/00 A = 1. (X0, Vo) C = fyy(x()a Yo)

f:Z+Au2+ZBuv+CV2






DM% Z) 7 /

f(x,y) = -cos(x)-cos(y) ¢






= x"3-2y"2-12x*y;

ClassifyCriticalPoints[f ,{x ,y }] :=
Module[{X, P,H, g,d, S}, X ={x, y};
P = Sort[Solve[Thread[D[f, #] f& /@ X == 0], X]];
H = Outer[D[f, #1, #2] &, X, X]; g = H[[1, 1]]; d = Det[H];
S[d _,qg |:=1If[d < o0, "saddle", If[g > 0, "minimum”, "maximum”|];
TableForm[{x,y, d, g, S[d, g], 1} /. P,
TableHeadings -> {None, {x, y, "D", "f _xx", "Type", "f"}}]]
ClassifyCriticalPoints/f, {x, y}]



THE END



