
e�K±Ó �§��(2007 ÊÁÁþ����¥o>¢æ¹ 1 #b��̧Áþ�e�)

(1) (20 &h�) [j  7�'� (0, 3, 3), (1, 1, 3), (−10, 11,−9)_� {9�	� 1lqwn�, {9�	� 7áx5Åq #�ÂÒ\�¦ óøÍéß�
���.

(2) (a)(10 &h�) ��6£§ 5-u�8̈� σ _� ÂÒ ñ\�¦ ½̈
�r��̧.

σ =

(

1 2 3 4 5
5 4 3 2 1

)

.

(b)(10 &h�) ��6£§ '��§>=_� '��§>=d���̀¦ ½̈
�r��̧.
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(3) �<ÊÃº f : R
3 → R

3, f(x, y, z) = (2x + y + z, 3x + y, 5x + y) �� ÅÒ#Q4R e���̀¦ M: ��6£§ Óüt6£§\� ²ú�
�r��̧.

(a) (5 &h�) &h� A ∈ R
3 \�¦ t����¦ ~½Ó�¾Ós� ~b ��� f������̀¦ B�>h�o 
���.

(b) (10 &h�) ���+þA ���©� L : R
3 → R

3 �� f������̀¦ f�����Ü¼�Ð �̀�l���H �¦̀�	כ �Ðs���.

(c) (15 &h�) |9�½+Ë E = { (x, y, z) ∈ R
3 : 0 ≤ x, y, z ≤ 1 } �� ½+É M: f(E) �� #Q�"� �̧+þA ���t� [O�"î

��¦(çß�éß�ô�Ç

7£x"î
�̀¦ ìøÍ×¼r� jþt �(	כ Õª �̧+þA_� ÂÒx�\�¦ ½̈
���.

(4) (40 &h�) "é¶l�Ñüæ x2 + y2 = 4π2 �©�\�"f ¹¡§f��s���H /BG��� P (t) = (x(t), y(t), z(t))�� e����. xy-î̈
���\� s� /BG���
P (t)\�¦ &ñ
��%ò

���� t = 0{9� M: &h� (2π, 0)\�¦ t����¦ �ª�_� ~½Ó�¾ÓÜ¼�Ð y��5Åq§4� 1��� "é¶î�r1lx�̀¦ ô�Ç��. ô�Ç¼#�, P (t)_�
z-$í
ì�r z(t)��H t = 0{9� M: z(0) = 0, z′(0) = 0s��¦ ��5Åq�̧ 2��� 1px��5Åq�̧ î�r1lx�̀¦ ô�Ç��. ¢̧ô�Ç &h� (0, 0, z(t)) \�"f
r����
�#� P (t) = (x(t), y(t), z(t)) �Ð ¹¡§f��s���H ìøÍf�����õ� /BG��� x2 + y2 = zõ�_� �§&h��̀¦ X(t) �� ½+É M: ��6£§ Óüt
6£§\� ²ú�
���.

(a) P (t) \�¦ ½̈
���.

(b) X(t)\�¦ ½̈
���.

(c) t = π\�"f X(t)_� ]X�8ú¤î̈
����̀¦ ~½Ó&ñ
d���̀¦ ½̈
�#���.

(d) /BG���
S = { s(P (t) − X(t)) + X(t) : 0 ≤ s ≤ 1, 0 ≤ t ≤ 2π }

�̀¦ xy-î̈
���\� &ñ
��%ò

�#� %3�#Qt���H %ò
%i�_� ���&h��̀¦ ½̈
�#���.

(5) (30 &h�) �FGýa³ð r = 1 + cos θ �Ð ÅÒ#Q��� /BG���Ü¼�Ð Ñüt�Q����� ?/ÂÒ %ò
%i��̀¦ D1s����¦ 
��¦, s��¦̀�	כ "é¶&h��̀¦ ×�æd��
Ü¼�Ð 90�̧ �r���
�#� %3��Ér %ò
%i��̀¦ D2���¦ 
���.

(a) D1õ� D2\�¦ ô�Ç î̈
���\� �̧r�
���(¿º %ò
%i�_� ÑütYU_� �§&h�s� e����H �â
Äº s��¦̀�	כ &ñ
SX�y� ³ðr�).

(b) D1_� ÑütYU_� U�́s�\�¦ ½̈
�#���.

(c) D1õ� D2_� �§|9�½+Ë_� V,�s�\�¦ ½̈
�#���.

(6) (20 &h�) e��_�_�  7�'� a ∈ R
3, z�́Ãº θ\� @/
�#� ��6£§õ� °ú s� &ñ
_��)a �<ÊÃº L : R

3 −→ R
3�� e�����¦ 
���.

L(x) = (cos θ)x + (1 − cos θ)(a · x)a + (sin θ)(a × x)

(a) L��H ���+þA���©�e���̀¦ �Ð#���.

(b) a = (1, 0, 0){9�M: L\� @/6£x÷&��H '��§>=�̀¦ ½̈
���.

(7) (20&h�) î̈
���\�"f ÕªA�áÔ�� y = x3 ü< °ú s� ÅÒ#Q4R e���̀¦ M: &h� P = (1, 1) \�"f /BGÒ�¦�̀¦ ½̈
��¦ ]X�8ú¤"é¶_� ~½Ó&ñ

d���̀¦ ½̈
���.

(8) (20 &h�) /BG��� X ��H O = (0, 0, 0), P = (1, 1, 1) \�¦ e±	��H ���ì�rs��¦ x9��̧ �<ÊÃº ρ(x, y, z) = x + y + z {9� M: s� /BG

���_� |9�|¾Ó�̀¦ ½̈
���.

Date: 2007�̧� 7�Z4 23{9� �Z4.


