
Galois representations — Exercises to Lecture 1

Exercise 1. Let E/Q7 be the elliptic curve y2 + y = x3 − x2. Let K/Q7 be some
horrible extension with residue degree 11 and ramification degree 76. Find #Ẽ(FK),
where FK is the residue field of K.

Exercise 2. Let E/Q7 be the elliptic curve y2 = x3 + 72. Identify its `-adic repre-
sentation ρE : Gal(Q7/Q7)→ GL2(Q`) on H1

ét(E,Q`)⊗Q`
Q` for l 6= 7.

Hint: compute #Ẽ(FK) over two different cubic ramified extensions K/Q7.
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