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�<Æ���: s�2£§:

�¿ÑM� %K�V��+ I±ÕUc ��·l�ø�Ça�£�· ÃZ�k�
�k��ï. (¥@ �\� 200�\�)

%K�V� 1 (15&h�). 4	�"é¶ ýa³ð/BNçß�\�"f ¿º d�� x + y + z + w = 2, 2x + y + 2z + w = 3 �̀¦ 1lxr�\� ëß�7á¤


���H &h�[þtõ� "é¶&h� O ��s�_� þj�è��o�\�¦ ½̈
���.

%K�V� 2 (20&h�). ���	�"é¶ /BNçß�_� "é¶&h�\�"f v = (1, 2, 3) ~½Ó�¾ÓÜ¼�Ð µ1Ï���)a ynCs� [j &h�

P = (1, 2, 3), Q = (2, 3, 1), R = (3, 1, 2)

�̀¦ �í�<Ê
���H î̈
���\� ìøÍ��|̈c M:, ìøÍ���)a ynCs� xy-î̈
���õ� ëß�����H &h��̀¦ ½̈
���.

%K�V� 3 (30&h�). ¿º  7�'� u, v ��H R
3 _� "f�Ð Ãºf����� éß�0A 7�'�s���. H \�¦ u ü< v \�¦ �í�<Ê
���H î̈
���s�

�� ½+É M:, ��6£§ |9�ë�H\� ²ú�
���. (éß�, u, v ��H r�&h�s� "é¶&h����  7�'�s���.)

(a) R
3 _�  7�'� a \� @/
�#� a ü< ���©� ����î�r H 0A_�  7�'���H (a · u)u + (a · v)v e���̀¦ �Ðs���.

(b) P (a) = (a · u)u + (a · v)v �Ð &ñ
_��)a ���©� P : R
3 → R

3 ��H ���+þA���©�e���̀¦ �Ðs���.

(c) u =
1√
2
(1, 0, 1), v = (0, 1, 0) {9� M:, (b)_� ���+þA���©� P \� @/6£x÷&��H 3× 3 '��§>= A \�¦ ½̈
���.

%K�V� 4 (20&h�). z�́Ãº a, b, c \� @/
�#� 3 × 3 '��§>= L(a, b, c)\�¦ L(a, b, c) =







a b c

c a b

b c a






�� &ñ
_�
���.

'��§>=

L(1, 0, 2)2009

_� �̧��H �½Ó_� ½+Ë�̀¦ ½̈
���.

%K�V� 5 (20&h�). ��6£§ |9�ë�H\� ²ú�
���.

(a) '��§>= A =







−1 1 2

0 2 3

3 2 −1






\� @/
�#�, det A ü< det(A−2009) \�¦ ½̈
���.

(éß�, �����Ãº n \� @/
�#� A−n := (A−1)n s���.)

(b) ���	�"é¶ ýa³ð/BNçß� 5Åq\�

{(x, y, z) = (1, 2, 3) + r(−1, 1, 2) + s(0, 2, 3) + t(3, 2,−1) : 1 ≤ r ≤ 2, 2 ≤ s ≤ 3, 0 ≤ t ≤ a}

�Ð ÅÒ#Q��� �̧+þA_� ÂÒx��� 10s� ÷&�̧2�¤ 
���H �©�Ãº a _� °ú̀�כ¦ ½̈
���.

%K�V� 6 (15&h�). /BG��� X(t) = (sin t, cos t, t) _� t =
π

6
��� &h�\�"f ]X�8ú¤î̈
���_� d���̀¦ ½̈
���.

%K�V� 7 (30&h�). /BG���

X(θ) = (cos θ − sin θ cos θ, sin θ − sin2
θ), 0 ≤ θ ≤ 2π

_� U�́s� l õ� s� /BG���Ü¼�Ð Ñüt�Q����� %ò
%i�_� V,�s� A \�¦ y��y�� ½̈
���.

%K�V� 8 (30&h�). éß�0A½̈��� 0A_� /BG���

X(t) = (sin t cos t, sin2
t, cos t), 0 ≤ t ≤ π

_� x9��̧�<ÊÃº�� µ(x, y, z) =
√

y (éß�, y ≥ 0) {9� M:, s� /BG���_� |9�|¾Ó m õ� |9�|¾Ó×�æd��_� y-ýa³ð y \�¦ ½̈
�

��.

%K�V� 9 (20&h�). /BG���

X(t) = (t − sin t, 1 − cos t, t + sin t, cos t)

\� @/
�#� t =
π

4
��� &h�\�"f_� /BGÒ�¦ 7�'�ü< /BGÒ�¦�̀¦ ½̈
���.


