ME TU Department of Mathematics
Math 366, Spring 2020, Midterm I, 4 March 2020, 13:40-15:30

FULL NAME STUDENT 1ID DURATION
110 MINUTES

5 QUESTIONS ON 4 PAGES TOTAL 100 POINTS
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Q1 (25 pts) Find all integer solutions of 15z + 21y + 35z = 11.
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Q2 (25 pts) Find all integer solutions of 22 + 3y? = 42%. Give an example of a solution
that satisfies z > 0, ¥y > 0 and z = 301.

Lost X=% adt Y=2.
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Q3 (25 pts) Let E be the elliptic curve given by the equation y? = z3 + z + 2.
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(a) Consider the point P = (1,2) of E. Show that P& P = (—1,0).
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(b) If @ = (s,t) is an inflection point of E, then show that 3s* + 6s® 4+ 24s — 1 = 0.
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(c) Does E have a rational point of order 2, order 3 and order 47 For each case, either
provide such a point or explain why such a point cannot exist.
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Q4 (15 pts) Show that the equation z* — 4y* = 22 has no solution in positive integers.
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Q5 (10 pts) Show that 2 is not a congruent number, i.e. show that there is no rational
right triangle with area 2. You may use the conclusion of Q4 without proof.

Eelm§va\m+‘5" (et w8 @usilo— o (‘\:j\/\“‘ ‘(ﬂ‘a\/\ﬁiz_ with

. J«zﬁ\r cioles ('7((3,3:7 wMoge. oveol (s 2L "€r Sovad__
;:,;{Jn\w, }v\"'ﬂ-slr L. We Ueve x1+57':%2- ek 2}(\5: gk?,'
Ovsove  Het

()= = gyt = 2t BT
- p 3
(’X'n) i KL/’ZKJ +3?' = 22-—8k7
/Uu(ﬁf‘(wi“ﬁ both sides , we olbtein .
> 2. by ()
(4T = - BLT= 2

T&(s Com‘(coot(l‘c{s Fo  Flaw COV\C(AASiOV\ O‘@ QLh.



