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1. Let F be a vector field on the plane R2 given by

F(x, y) = (2xy, x2 + 2y).

(a) Is there a function f : R2 → R such that

∇f = F?

If so, find f .

(b) Let γ : [0, 1] → R2 be a curve in R2 given by

γ(t) = (t, t3).

Compute the following line integral
∫

γ

F · ds.

2. "é¶Þ�¦���(cone)\���H#Q*�ô�Ç7áxÀÓ_�8£¤t����(geodesic)s�e����H
t� [O�"î

���.

3. (a) ���	�"é¶Ä»9þto�×¼/BNçß�\�"f/BG���_� ‘��ÄºÛ¼���©�(Gauss
map)’�̀¦ [O�"î

���.

(b) "é¶l�Ñüæ���(cylinder)_� ��ÄºÛ¼ ���©�\� _�ô�Ç �©��Ér #Q�"�
�̧�ª������?

(c) ��ÄºÛ¼ ���©�õ� ��ÄºÛ¼ /BGÒ�¦õ�_� �'a>�\�¦ [O�"î

���.


