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1. �<ÊÃº f(x, y)�� ��6£§õ� °ú s� ÅÒ#Q4Re����.

f(x, y) =







xy2

√

x4 + y2
, (x, y) 6= (0, 0)

0 , (x, y) = (0, 0)

(a) (10&h�) f�� "é¶&h�\�"f ���5Åq���t� óøÍéß�
�#���.

(b) (10&h�) D1f(0, 0)ü< D2f(0, 0)�� �>rF�
���� Õª °ú̀�כ¦ ½̈
�#���.

(c) (10&h�) "é¶&h�\�"f f_� p�ì�r��0px$í
�̀¦ óøÍéß�
�#���.
(�2³àÔ: | xy |≤ 1

2 (x2 + y2))

2. (a) (10&h�) p�ì�r��0pxô�Ç �<ÊÃº f(x, y, z)�� �̧��H z�́Ãº x, y, z\� @/
�#�

f(x, y, z) = f(x,−y, z)\�¦ ëß�7á¤½+É M:, D2f(0, 0, 0)_� °ú̀�כ¦ ½̈
�#���.

(b) (15&h�) (a)_� �̧|	��̀¦ëß�7á¤
���H�<ÊÃº f\� @/
�#� D(1,1,1)f(0, 0, 0) = 1,
D(1,2,3)f(0, 0, 0) = 2{9� M:, "é¶&h�\�"f f�� ���©� À1Ïo� 7£x��
���H ~½Ó�¾Ó�̀¦

½̈
�#���.
(�2³àÔ: z�́Ãº a, bü<  7�'� v, w\� @/
�#� Dav+bwf(P ) = aDvf(P ) +
bDwf(P )�� $í
wn�ô�Ç��.)

3. (20&h�)/BG���
x3

23
+

y3

33
−

z3

43
= 10A_�&h� (2, 3, 4)\�"f]X�î̈
���_�~½Ó&ñ
d���̀¦ ½̈


�#���.

4. (a) (10&h�) "é¶&h�\�"f f(x, y) = e−x cos y_� 2	� ��H�� ���½Ód���̀¦ ½̈
�#���.

(b) (10&h�) e−0.01 cos (0.02)_� 2	���H��°ú̀�כ¦ ½̈
��¦ �̧	���
1

3!
(0.03)3s�
�

e���̀¦ �Ð#���.

5. �<ÊÃº f(x, y) = a(x − 1)4 + b(y − 1)4 − 4ab(x − 1)(y − 1), ab 6= 0 \� @/
�
#� ��6£§ Óüt6£§\� ²ú�
�#���.

(a) (15&h�) a = 1
2 , b = 8 {9� M: �FG@/&h�, �FG�è&h�, îß��©�&h��̀¦ ½̈
�#���.

(b) (10&h�) f�� �̧f�� 
���_� e��>�&h��̀¦ °ú��̧2�¤ 
���H a, b_� �̧|	��̀¦ ½̈
�#�

��.

6. (20&h�) &h� (0, 0, 3)\�"f /BG��� z = 2x2 + 3y2\� s�ØÔ��H ��o�\�¦ ½̈
�#���.

7. z�́�2;�8���8̈� F (r, θ, z) = (r cos θ, r sin θ, z), (r ≥ 0, 0 ≤ θ < 2π)ü< ½̈������8̈�
G(ρ, φ, θ) = (ρ sin φ cos θ, ρ sin φ sin θ, ρ cos φ), (ρ ≥ 0, 0 ≤ φ ≤ π, 0 ≤ θ < 2π)\�¦
Òqty��
���.

(a) (10&h�) ���8̈� F−1 ◦ G\�¦ (ρ, φ, θ)_� �<ÊÃº�Ð ����?/#Q��.

(b) (10&h�)���8̈� F−1 ◦ G_� í�Hçß�ÂÒx�����oÖ�¦�̀¦ ½̈
�#���.

8.  7�'��©� F(x, y, z) = (yz, xz + z, xy + y + 1)\� @/
�#� ��6£§ Óüt6£§\� ²ú�
�#�
��.

(a) (10&h�)  7�'��©� F_� ���F��<ÊÃº\�¦ �̧¿º ½̈
�#���.

(b) (10&h�) /BG��� X(t) = (cos t, sin t, t), 0 ≤ t ≤ π\� @/
�#� ���&h�ì�r
∫

X
F · ds\�¦ >�íß�
�#���.

9. (a) (10&h�) X�� /BG��� x = y30A_� (−1,−1)\�"f (1, 1)��t�_� ÂÒì�r{9� M:
∫

X
y2dx + xdy\�¦ ½̈
�#���.

(b) (10&h�) p�ì�r+þAd�� y2dx + xdy��H ¢-a��� +þAd��s� ��_���̀¦ �Ð#���.
(7£¤, F(x, y) = (y2, x)�� ���F��<ÊÃº\�¦ ��t�t� ·ú§6£§�̀¦ �Ð#���.)


