
1

1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789

1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789
1234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789

Government of Kerala
Department of Education

Prepared by
State Council of Educational Research and Training (SCERT), Kerala

2014

Class - XII

SAMPLE QUESTION PAPER

BIOLOGY



2

Guidelines for the Preparation of Question Paper for
HIGHER SECONDARY EDUCATION  2014-15

 Introduction
Term evaluation is an important aspect of Continuous and Comprehensive Evaluation (CCE).
It covers the assessment of learning aspect of the CCE. The Kerala School Curriculum 2013
postulated that the examination system should be recast so as to ensure a method of
assessment that is a valid, reliable and objective measure of student development and a
powerful instrument for improving the learning process. The outcome focused written tests
are being used as tools for terminal assessment. Practical assessment is also considered for
some subjects. The syllabus, scheme of work, textual materials, teacher texts and learning
experiences may be considered while developing tools for term evaluation.
In order to make the examination system effective and objective, quality of the question
paper needs to be ensured. Questions of different types considering various learning
outcomes, thinking skills and of varying difficulty levels are to be included in the question
paper. This makes question paper setting a significant task that has to be undertaken with
the support of proper guidelines.
The guidelines for the preparation of the question paper have been divided into four heads
for its effective implementation and monitoring. The areas are i) preparatory stage, ii) nature
of questions, iii) question paper setting and iv) structure of the question paper.

I.   Preparatory stage
Before starting the process of question paper setting, the question paper setter should
ensure that she/he has:

 Familiarised the current syllabus and textbook of the concerned subject.
 secured the list of Los (Learning Outcomes) relating to the subject.
 acquired the list of thinking skills applicable to the subject.
 prepared a pool of questions from each unit of the subject.
 verified  the scheme of work and weight of score for each unit/lesson.
 gone through guidelines for the preparation of question paper for higher

secondary education 2014-15.

II Nature of questions
Questions selected from the pool to be included in the question paper should reflect the
following features:

 stem of the question text should be relevant to the question posed.
 multiple choice questions should be provided with four competitive distracters.
 the possibilities of higher order thinking skills should be considered while setting

MCQs
 time allotted for each question should be justified according to the thinking skills

involved.
 the scope and length of the answer should be clearly indicated.
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 questions should be prepared by considering the learning level of the learner.
 the question should focus on the learning outcomes.
 a wide range of thinking skills and learning outcomes from each unit/lesson

should be considered.
 varied forms of questions should be covered.
 there should be a balance between the time allotted and the level of question.
 question should be very specific and free from ambiguity.
 question text should not be too lengthy and complicated.
 questions can be prepared based on a single or a cluster of learning outcomes

which is scattered over one particular unit or units.
 cluster of learning outcomes from different units can be considered only for graded

questions (questions with sub-divisions).
 the possibilities of graded questions reflecting different thinking skills can be explored.
 while preparing questions for language papers importance should be given to  the

language elements, language skills, discourses, textual content and elements of
creativity.

 while preparing questions for subjects other than languages, importance should be
given to content, concepts and skills.

 questions should cater the needs of differently abled learners and CWSEN
(Children With Special Education Needs)

 the questions should contain varied forms such as objective type with specific
focus to multiple choice test items and descriptive types (short answer and essay
types).

 directions regarding the minimum word limit for essay type questions should be
given.

 sufficient hints can be provided for essay type questions, if necessary.
 maximum usage of supporting items like pictures, graphs, tables and collage may

be used while preparing questions.
 questions which hurt the feelings of caste, religion, gender, etc. must be completely

avoided.

III.  Question paper setting
During the process of question paper setting the question setter should:

 prepare a design of the question paper with due weight to content, learning
outcomes, different forms of questions and thinking skills.

 prepare a blue print based on the design.
 prepare scoring key indicating value points and question based analysis along

with the question paper.
 while preparing scoring key, thinking skills should also be integrated.
 60% weight should be given to thinking skills for conceptual attainment and 40% to

thinking skills for conceptual generation.
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 15 to 20% weight of total scores must be given to objective type questions and up
to 20% weight of total score must be given to essay type questions.

 the highest score that can be given to a question in the question paper is limited to
10% of the total score.

 while fixing the time for answering a question, time for reading, comprehending
and writing the answer must be considered.

 The total time limit of the question paper - two hours for 60 scores  and 2.30 hours
for 80 scores question papers with an extra cool-off time of 15 minutes.

IV.  Structure of the question paper
The question paper should reflect the following features in general:

 general instructions for the question paper should be given on the top.
 instructions for specific questions can be given before the question text.
 monotony of set patterns (objective or descriptive) should be avoided.
 questions should be prepared in bilingual form.
 there should not be any mismatch between the bilingual versions of the questions.
 choice can be given for questions up to 20% of the total score.
 while giving choice, alternative questions should be from the same unit with the

same level of thinking skills.
 in the case of languages, language of the questions and answers should be in the

particular language concerned. Necessary directions in this regard must be given
in the question paper.

THINKING SKILLS
Category/ Alternative terms
processes

1. Remember Retrieve relevant knowledge from long-term memory
1.1. Recognising identifying- (e.g. Recognize the dates of important events in Indian

history)
1.2. Recalling retrieving - (e.g. Recall the major exports of India)
2. Understand Construct meaning from instructional messages, including oral,

written and graphic information
2.1. Interpreting clarifying, paraphrasing, representing, translating (e.g. Write an

equation [using B for the number of boys and G for the number of
girls] that corresponds to the statement ‘There are twice as many boys
as girls in this class’)

2.2. Exemplifying illustrating, instantiating (e.g. Locate an inorganic compound and
tell why it is inorganic)

2.3. Classifying categorizing, subsuming (e.g. Classify the given transactions to be
recorded in Purchase returns book and Sales returns book)

2.4. Summarising abstracting, generalizing (e.g. Students are asked to read an untitled
passage and then write an appropriate title.)
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2.5. Inferring concluding, extrapolating, interpolating, predicting (e.g. a student
may be given three physics problems, two involving one principle
and another involving a different principle and ask to state the
underlying principle or concept the student is using to arrive at the
correct answer.)

2.6. Comparing contrasting, mapping, matching (e.g. Compare historical events to
contemporary situations)

2.7. Explaining constructing models (e.g. the students who have studied Ohm’s law
are asked to explain what happens to the rate of the current when a
second battery is added to a circuit.)

3. Apply Carry out or use a procedure in a given situation
3.1. Executing Carrying out (e.g. Prepare Trading and Profit and loss Account from

the Trial Balance given and find out the net profit.)
3.2. Implementing using (e.g. Select the appropriate given situation where Newton’s

Second Law can be used)
4. Analyse Break material into its constituent parts and determines how the

parts relate to one another and to an overall structure or purpose
4.1. Differentiating discriminating, distinguishing, focusing, selecting (e.g. distinguish

between relevant and irrelevant numbers in a mathematical word
problem)

4.2. Organising finding coherence, integrating, outlining, parsing, structuring (e.g.
the students are asked to write graphic hierarchies best corresponds
to the organisation of a presented passage.)

4.3. Attributing deconstructing (e.g. determine the point of view of the author of an
essay in terms of his or her ethical perspective)

5. Evaluate Make judgements based on criteria and standards
5.1. Checking coordinating, detecting, monitoring, testing (e.g. after reading a report

of a chemistry experiment, determine whether or not the conclusion
follows from the results of the experiment.)

5.2. Critiquing judging (e.g. Judge which of the two methods is the best way to solve
a given problem)

6. Create Put elements together to form a coherent or functional whole;
reorganize elements into a new pattern or structure

6.1. Generating hypothesizing (e.g. suggest as many ways as you can to assure that
everyone has adequate medical insurance)

6.2. Planning designing (e.g. design social intervention programmes for
overcoming excessive consumerism)

6.3. Producing constructing (e.g. the students are asked to write a short story based
on some specifications)

Considering the intellectual level of learners, while setting the question paper;
1. 60% weight may be given to thinking skills used for factual and conceptual

attainment and
2. 40% weight may be given to thinking skills for conceptual generation (higher thinking

skills has to be ensured in this category). Thinking skills for conceptual generation
means thinking skills needed for elaborating the concepts.
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Refer the range of thinking skills given above. We can include the thinking skills no.1.1
to 3.2 (11 processes) under first category and 4.1 to 6.3 (8 processes) under second
category.

Guidelines for setting question paper - Biology

1. The total time limit of the question paper is two hours. One hour each for Botany
and Zoology with an extra cool of time of ten minutes each.

2. The weight of objective questions should be between 15%-20% of total score and it
should carry one score.

3. Possibility of including different types  of objective questions along with MCQs
should be explored keeping due weight of the objective type questions.

4. MCQs can also be included along with multilevel questions.

5. The weight of essay type questions should be between 15%-20% of total score and it
should carry three scores.

6. The short answer type question should carry two  scores.

7. Graph, diagrams and pictures should be included in the questions wherever
necessary.

8. Diagrams should be included only from the SCERT textbook.

9. Specific hints should be included in the questions if needed.
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LEARNING OUTCOMES (Botany)

1. Reproduction in Organisms

The learner
1.1 compares the asexual reproductive methods in lower organisms.
1.2 identifies different kinds of vegetative propagules and explains vegetative propagation.
1.3 explains the features of sexually reproducing organisms and evaluates the merit of

sexual reproduction.
1.4 explains the pre-fertilisation events.
1.5 identifies the significance of fertilization and differentiates external and internal

fertilisation.
1.6 explains the post-fertilisation events and evaluates its merits.

2. Sexual Reproduction in Flowering Plants
2.1 identifies the different parts of a flower.
2.2 explains microsporogenesis and evaluates the role of each parts.
2.3 compares the structure and function of pollen grain.
2.4 differentiates the various parts of carpel.
2.5 locates the parts of ovule.
2.6 analyses the various stages of megasporogenesis and explains it.
2.7 identifies the different pollinating agents and lists the floral peculiarities.
2.8 explains outbreeding devices and pollen - pistil interaction.
2.9 states the processes involved in double fertilisation and their significance.
2.10 explains endosperm development.
2.11 explains seed formation and compares different types of fruits.
2.12 differentiates special types of reproduction.

3. Strategies for Enhancement in Food Production
3.1 identifies the importance of animal husbandry with special reference to dairy farm

and poultry farm management.
3.2 lists the importance of animal breeding and classifies animal breeding methods.
3.3 analyses the importance of bee-keeping, fisheries and aquaculture.
3.4 compares blue revolution and green revolution.
3.5 explains the steps in plant breeding and the methods of production of plants with

desirable quantities and qualities.



8

 3.6 examines the application of plant breeding in the production of disease resistant and
insect/pest resistant plants.

3.7 evaluates the application of plant breeding in biofortification and analyses the
significance of SCP.

3.8 explains tissue culture and somatic hybridisation.

4. Biotechnology: Principles and Processes
4.1 identifies  the development of biotechnology  and the major terminologies used in it.
4.2 analyses the nature of restriction enzymes and DNA ligases  and compares them.
4.3 identifies the principle of separation of DNA fragments during agarose gel

electrophoresis.
4.4 analyses the types of cloning vectors and  the uses of plasmid  vector in rDNA

technology and identifies the vectors for cloning genes in plants and animals.
4.5 evaluates competency and explains various methods of gene transfer.
4.6 identifies and compares the methods to extract DNA from different groups of organisms.
4.7 identifies the method and process of gene amplification.
4.8 recommends the use of bioreactors and  identifies the importance of downstream

processing.

5. Biotechnology and its Applications
5.1 analyses the application of biotechnology in agriculture.
5.2 evaluates the development  of Bt cotton by genetic engineering .
5.3 analyses the application of RNAi in the production of pest resistant plants.
5.4 identifies the production of genetically engineered insulin and sketches the structure

of insulin molecule.
5.5 identifies gene therapy and compares it with other types of treatment methods.
5.6 compares and recommends various types of molecular diagnostic methods.
5.7 analyses and categorises the various uses of transgenic animals.
5.8 evaluates the  ethical issues of genetic engineering and judges the various aspects of

patent and biopiracy.

6. Organisms and Populations
6.1 identifies the levels of organisation and major biomes.
6.2 lists  various abiotic factors of habitats.
6.3 identifies the response of organisms to abiotic factors.
6.4 identifies  and differentiates various types of adaptations shown by plants and animals.
6.5 lists  various attributes of population and population growth.
6.6 differentiates the  population growth models and identifies their characteristics.
6.7 analyses the significances  of population interaction and classifies them.
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6.8 identifies predation and evaluates the significance of predation.
6.9 explains  competition and evaluates its merits and demerits .
6.10 lists  the importance of parasitism and identifies different types of parasites.
6.11 explains commensalism with examples.
6.12 evaluates the significance of mutualism and co-evolution with suitable examples.

7. Ecosystem
7.1 recognises the structure and functions of ecosystem and identifies the different

components of the ecosystem.
7.2 differentiates primary and secondary productivity.
7.3 compares and explains the different stages of decomposition.
7.4 analyses the energy flow through various trophic levels.
7.5 differentiates and constructs  different types of ecological pyramids .
7.6 analyses ecological succession and identifies different stages of xerarch.
7.7 identifies different stages of  hydrarch succession.
7.8 analyses nutrient cycling and differentiates gaseous and sedimentary cycles.
7.9 evaluates the services provided by ecosystems.

8. Environmental Issues
8.1 evaluates the various causes of air and noise pollution and their control measures.
8.2 classifies and compares various causes of water pollution and suggests remedies for

control.
8.3 predicts  the ill effects of solid wastes and e-wastes and recommends their control.
8.4 identifies the problems of agrochemical wastes, radioactive wastes and their control.
8.5 analyses the effect of greenhouse gases and global warming and suggests its control

measures.
8.6 analyses the effect of ozone depletion in the stratosphere.
8.7 evaluates the degradation of natural resources and predicts the effect of deforestation.
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LEARNING OUTCOMES (Zoology)

1. HUMAN REPRODUCTION

1.1 identifies and explains  the structure of male reproductive system.
1.2 compares the functions of various cells in the process of spermatogenesis.
1.3 identifies and explains  the structure of female gonads and their associated parts.
1.4 compares the functions of various structures of female reproductive system.
1.5 explains and  compares the process of spermiogenesis and oogenesis .
1.6 identifies and compares structure of sperm and ovum.
1.7 appraises  the role of hormones in gametogenesis.
1.8 dentifies and explains major phases of menstrual cycle.
1.9 compares the role of hormones in different phases of oogenesis.
1.10 appraises the natural phenomenon of  menstrual  cycle.
1.11 identifies and explains the importance of gametes in fertilization.
1.12 infers the future of fertilized ovum.
1.13 apprises the natural  phenomenon of fertilisation and implantation.
1.14 identifies explains and analyse the events during pregnancy and embryonic

development.
1.15 compares the role of hormones during pregnancy.
1.16 identifies the  importance of colostrum.
1.17 explains the process of parturition.

2. REPRODUCTIVE HEALTH

2.1 identifies and explains the importance of sex education and reproductive health.
2.2 identifies the importance of amniocentesis as a pre-natal diagnosis.
2.3 evaluates the effects  of maternal and infant mortality.
2.4 identifies, compares and explains different types of contraceptive devices.
2.5 evaluates  the rate of reliability in birth control by natural, temporary and perma-

nent methods.
2.6 judges the medical necessity and social consequences of MTP.
2.7 identifies various STDs.
2.8 explains the reasons of transmission  and prevention of  STDs.
2.9 identifies the reasons of infertility.
2.10 compares , assesses and recommends  the importance of Assisted Reproductive

Technologies ( ART) to overcome infertility.

3. PRINCIPLES OF HERIDITY AND VARIATION

3.1 explains the hybridisation experiments in pea plants.
3.2 explains law of dominance and law of segregation.
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3.3 formulates ratio of F1 and F2 in Monohybrid cross.
3.4 designs different types of hybridisation experiments.
3.5 differentiates Mendelian inheritance and other type of inheritance.
3.6 explains law of independent assortment.
3.7 formulates ratio of F1 and F2 in Dihybrid cross.
3.8 designs different types of hybridisation experiments using 2 characters.
3.9 differentiates types of linkage and recombination.
3.10 explains  types of sex determination in human and other animals.
3.11 compares and explains types of mutations.
3.12 assesses pedegree of human disorders.
3.13 explains  and differentiates Mendelian and chromosomal disorders.
.
4. MOLECULAR BASIS OF INHERITANCE

4.1 explains and constructs the structure of  Nucleosome and DNA
4.2 identifies the importance of DNA as a genetic material.
4.3 differentiates DNA and RNA as a genetic material.
4.4 identifies and explains the features of RNA.
4.5 identifies and explains the mode of replication in DNA.
4.6 constructs the models of DNA replication.
4.7 identifies and explains transcrption unit.
4.8 explains the role of enzymes involved in transcription.
4.9 constructs models of transcription unit.
4.10 identifies  and explains the features of genetic code.
4.11 differentiates codons in genetic code.
4.12 explains translation.
4.13 identifies and  explains the role of enzymes involved in translation.
4.14 constructs model showing process of  translation.
4.15 explains the process of gene regulation and expression in prokaryotes.
4.16 explains Human Genome Project.
4.17 evaluates the importance of Human Genome Project.
4.18 criticises the ethical aspects of HGP.
4.19 explains the importance of DNA finger printing.
4.20 appraises the genetic uniqueness and heriditary pattern of organisms.

5. EVOLUTION

5.1 identifies , compares  and judges  various views on the origin of earth and life.
5.2 designs and constructs the  experimental setup of chemical origin of life.
5.3 analyses  and justifies chemical origin as the most favourable view on evolution
5.4 analyses  and justifies Charles  Darwin’s  and Alfred Wallace’s views on evolution

of life forms.
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5.5 identifies, compares and analyses morphological,  anatomical and palentological
evidences on evolution.

5.6 differentiates  convergent and divergent evolution.
5.7 evaluates  and reports  effect of anthropogenic action on evolution.
5.8 identifies the role of adaptive radiation in evoluion.
5.9 analyses  and justifies evolution of  Darwin's finches , Australian marsupials and

certain other placental mammals of Australia.
5.10 compares  and analyses biological evolution of microbes.
5.11 appraises the importance of natural selection in biological evolution.
5.12 analyses  different views on the origin of variation and speciation.
5.13 analyses  and justifies  Hardy Weinberg principle.
5.14 identifies and compares factors affecting Hardy Weinberg equlibrium.
5.15 identifies evolutionary history of organisms through geological periods.
5.16 evaluates  the correlation of geological history and biological origin of life.
5.17 identifies stages in the evolution of man.
5.18 appraises various components of  human evolution.

6. HUMAN HEALTH AND DISEASE

6.1 identifies the importance of keeping healthy life style.
6.2 differentiates various types of diseases and their pathogens.
6.3 judges and concludes the mode of transmission of diseases.
6.4 recommends the preventive measures of diseases.
6.5 differentiates various types of immunity.
6.6 judges and concludes the importance of vaccination and immunisation.
6.7 explains different allergens.
6.8 recommends various measures to overcome allergies.
6.9 identifies and explains the causes and control measures of AIDS.
6.10 identifies and explains the causes and symptoms of cancer.
6.11 recommends the various diagnostic teqniques and treatment of cancer.
6.12 categorizes and compares useful and abusable drugs.
6.13 identifies and Judges the negative effects of alcohol, tobacco and drugs.
6.14 decides to say 'no' to drugs tobacco and alcohol.

7.  MICROBES IN HUMAN WELFARE

7.1 identifies and describes the importance of various microbes in household products
such as curd, cheese, toddy etc.

7.2 identifies and explains the importance of various microbes in industrial products.
7.3 appraises the role of microbes in production of antibiotics and bio-active
            molecules.
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7.4 explains and appraises the importance of  microbes in sewage treatment and waste
water management.

7.5 constructs an improvised model of sewage treatment plant.
7.6 identifies , explains and appraises the importance of  microbes in production of

biogas.
7.7 constructs an improvised  model of biogas plant.
7.8 describes and concludes the importance of microbes as biocontrol agents.
7.9 explains and concludes the importance of microbes as biofertilisers and compares

it with chemical fertilisers.

8. BIODIVERSITY AND CONSERVSTION

8.1 identifies heterogeneity in the organisms of biosphere.
8.2 compares  and differentiates levels of biodiversity.
8.3 estimates and compares global and Indian biodiversity.
8.4 judges and apparises India as one of the 12 megadiversity countries of the world.
8.5 identifies the role  of latitudinal gradients in the patterns of biodiversity.
8.6 hypothesizes the reasons for greater biodiversity of tropics.
8.7 analyses the graphical representation of species - area relationship.
8.8 assesses the significance of “Z” value in species - area relationship.
8.9 examines the relation between species diversity, Biomass and Productivity.
8.10 assesses and appraises importance of species diversity to ecosystem.
8.11 identifies 'Evil Quartets' as the cause of biodiversity loss.
8.12 analyses the effects of biodiversity loss.
8.13 critisises the uncivilised attitudes which leads to biodiversity loss.
8.14 appraises  earths`s rich biodiversity which is vital for the very survival of mankind.
8.15 justifies  the need of biodiversity conservation.
8.16 identifies and compares various strategies for conserving biodiversity.
8.17 appraises various plans, designs and rules for conserving biodiversity.
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Scheme of Work (Botany)

Unit Chapter Month Peri- Score
ods weight

Term - 1

VI 1. Reproduction in Organisms June   8 2

VI 2. Reproduction in Flowering Plants June-July  15    5

VIII 3.Strategies for  Enhancement in
   Food Production July-August 12    3

IX 4. Biotechnology : Principles and
     Processes(upto Page 197)    August           4

4

  IX 4. Biotechnology : Principles and
    Processes-continued September 9

IX 5.Biotechnology and its Applications October 10   4

X 6.Organisms and Populations October -
November 12    4

X 7.Ecosystem November -
 December 10 4

X 8. Environmental Issues December -
January 10    4

90 30

Practical 30 20

Total 120 50

Term - 3

Term - 2
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Scheme of Work (Zoology)

Unit Chapter Month Peri- Score
ods weight

Term - 1

VI Human Reproduction June  10 3

VI Reproductive Health June-July 7 3

VII Principles of Heridity and Variation July 15 5

VII Molecular  basis  of  Inheritance August 17 6
September

VII Evolution September 13 4

VIII Human Health and Diseases October -
November 9    4

VIII Microbes in Human Welfare December 7 2

X Biodiversity and Conservation January 10 3

90 30

Practical 30 20

Total 120 50

Term - 3

Term - 2
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No. Content/Chapters LO. No. Score Percentage

1 Reproduction in Organisms 1.1, 1.4 2 6.7
2 Sexual Reproduction in Flowering Plants 2.2, 2.5 5 16.8
3 Strategies for Enhancement in Food

Production 3.6 3 10
4 Biotechnology : Principles and

Processes 4.7, 4.4, 4.2 4 13.3
5 Biotechnology and its Applications 5.3, 5.4, 5.7 4 13.3
6 Organisms and Populations 6.4, 6.11 4 13.3
7 Ecosystem 7.3, 7.8 4 13.3
8 Environmental Issues 8.5 4 13.3

Total 30 100%

WEIGHT TO CONTENT AND LEARNING OUTCOMES (BOTANY)

No. Content/Chapters L.O. No. Score Percentage

1 Human Reproduction 1.3,  1.1 3 10

2 Reproductive health 2.4,  2.11 3 10

3 Principles of Inheritance and Variation 3.13,  3.9
3.10,  3.7 5 16.6

4 Molecular Basis of Inheritance 4.13,  4.7
4.10,  4.16 6 20
4.7,  4.5

5 Evolution 5.18
5.13 4 13.3

6 Common Human Diseases 6.2,  6.9
6.5 4 13.3

7 Microbes in Human Welfare 7.2,  7.2 2 6.7

8 Biodiversity and Conservation 8.16 3 10

Total 30 100%

WEIGHT TO CONTENT & LEARNING OUTCOMES ( ZOOLOGY)

DESIGN OF THE QUESTION PAPER - I
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No. Thinking Skills Score Percentage

1 Conceptual Attainment 18 60
2 Conceptual Generation 12 40

Total 30 100

WEIGHT TO THINKING SKILLS ( ZOOLOGY)

No. Type No. of Questions Score Percentage

1 Objective 6 6 20
2 Short Answer 7 18 60
3 Essay 2 6 20

Total 15 30 100

WEIGHT TO FORM OF QUESTIONS  (ZOOLOGY)

No. Thinking Skills Score Percentage

1 For Conceptual Attainment 18 60
2 For Conceptual Generation 12 40

Total 30 100

WEIGHT TO THINKING SKILLS (BOTANY)

No. Type No. of Questions Score Percentage

1 Objective 6 6 20
2 Short Answer 9 18 60
3 Essay 2 6 20

Total 17 30 100

WEIGHT TO FORM OF QUESTIONS (BOTANY)
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Thinking skills for Thinking skills for
Conceptual Attainment Conceptual Generation

Unit OB SA Essay OB SA Essay Total
1 Human Reproduction 2(1) 1(1) 3(1)

2 Reproductive health 1(1) 2(1) 3(2)

3 Principles of Inheritance
and Variation 2(1) 3(1)C 5(2)

4 Molecular Basis of
Inheritance 1(1) 2(1) 1(1) 2(1) 6(4)

5 Evolution 2(1) 2(1) 4(2)

6 Common Human Diseases 1(1) 3(1)C 4(2)

7 Microbes in Human Welfare 1(1) 1(1) 2(1)

8 Bio diversity and
Conservation 1(1) 2(1) 3(1)

Total 4(4) 11(6) 3(1) 2(2) 7(4) 3(1) 30(15)

BLUE PRINT  (ZOOLOGY)

Thinking skills for Thinking skills for
Sl. CA CG Total

No. OBJ SA Essay OBJ SA Essay
1. Reproduction in Organisms 1(1) 1(1) 2(2)

2 Sexual Reproduction in Flowering
Plants 1(1) 2(1) 2(1) 5(3)

3 Strategies for Enhancement in
Food Production 1(1) 2(1) 3(2)

4 Biotechnology : Principles and
Processes 3(1)C 1(1) 4(2)

5 Biotechnology and its Applications 2(1) 2(1)C 4(2)
6 Organisms and Populations 2(1) 2(1) 4(2)
7 Ecosystem 2+2(2) 4(2)
8 Environmental Issues 1(1) 3(1) 4(2)

Total 3(3) 12(6) 3(1) 3(3) 6(3) 3(1) 30(17)

BLUE PRINT (BOTANY)

Content

Thinking skills

Note : Number inside the bracket indicates number of questions
C - Indicates choice

Content

Thinking skills
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PART - III - BIOLOGY
Maximum  : 60 Scores

Time: 2 hrs
Cool off time : 20 Minutes

Preparatory time : 5 Minutes

Sample Question Paper - I

General Instructions to candidates:
• There is a 'Cool off time' of 10 minutes each for Botany and Zoology in addition to the writing

time of 1 hour each. Further there is 5 minutes 'preparatory time' at the end of Botany
examination and before the commencement of Zoology examination.

• You are neither allowed to write your answers nor to discuss anything with others during the 'cool
off time' and preparatory time.

• Use the 'cool off time' to get familiar with questions and to plan your answers.
• Read the questions carefully before answering.
• All questions are compulsory and only internal choice is allowed.
• When you select a question, all the sub-questions must be answered from the same question

itself.
• Calculations, figures and graphs should be shown in the answer sheet itself.
• Malayalam version of the questions is also provided.
• Give equations wherever necessary.
• Nonprogrammable calculators are allowed in the Examination Hall.
s]mXp-\n¿t±-i-ßƒ

• \n¿±njvS ka-b-Øn\v ]pdta t_m -́Wn°pw kpthm-f-Pn°pw 10 an\n v́ hoXw "Iqƒ Hm v̂ ssSw'
D≠m-bn-cn-°pw. IqSmsX t_m´Wn ]co-£-bv°p-tijw kpthm-fPn ]co£ XpS-ßp-∂-Xn\p
apºv 5 an\n v́ Xøm-sd-Sp-∏p-Iƒ \S-Øp-∂-Xn-\mbn \¬Ip-∂-Xm-Wv. Cu ka-bØv tNmZy-ßƒ°v
DØcw Fgp-Xmt\m, a‰p-≈h-cp-ambn Bibhn\n-abtam ]mSn-√.

• DØ-c-ßƒ Fgp-Xp-∂-Xn\v apºv tNmZy-ßƒ {i≤m-]q¿Δw hmbn-°-Ww.

• F√m tNmZy-ßƒ°pw DØcw Fgp-X-Ww.

• Hcp tNmZy-\-º¿ DØ-c-sa-gp-Xm≥ sXc-s™-SpØv Ign-™m¬ D]-tNm-Zy-ßfpw AtX tNmZy-\-
º-cn¬ \n∂v Xs∂ sXc-s™-Sp-t°-≠-Xm-Wv.

• IW°v Iq -́ep-Iƒ, Nn{X-ßƒ, {Km^p-Iƒ, F∂nh DØ-c-t]-∏-dn¬Øs∂ D≠m-bn-cn-°-Ww.

• tNmZy-ßƒ ae-bm-f-Ønepw \¬In-bn-́ p-≠v.

• Bh-iy-ap≈ ÿeØv ka-hm-Iy-ßƒ sImSp-°Ww

• t{]m{Km-ap-Iƒ sNøm-\m-ImØ Im¬°p-te-‰-dp-Iƒ ]co-£m-lm-fn¬ D]-tbm-Kn-°mw.
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1. Polymerase Chain Reaction helps in
....................
(A) DNA synthesis
(B) DNA amplification
(C) Protein synthesis
(D) Aminoacid synthesis

(1)
2. Name a unicellular fungus which

reproduces asexually by producing
small buds.

(1)
3. Which of the following animal is not a

hermaphrodite?
(A) Tapeworm
(B) Leech
(C) Earthworm
(D) Cockroach

(1)
4. Decomposition is the breakdown of

complex organic matter into simple
inorganic substances. Which are the
important steps in the process of
decomposition.

(2)
5. Plants, bacteria, fungi and animals

whose genes have been altered by
manipulation are called Genetically
Modified Organisms. Write any four
uses of GMO.

(2)
6.A. A novel strategy was adopted to

prevent the infection of nematode
worms in tobacco plants. It is known as

1. t]mfn-a-ssdkv sNbn≥ dnbm-£≥ ..................

\v klm-bn-°p-∂p.

(A) DNA \n¿ΩnXn

(B) DNA Bh¿≤\w

(C) amwky\n¿ΩnXn

(D) Aan-t\m-Aæ\n¿ΩnXn

(1)
2. sNdnb apIp -f -ßƒ hgn Assew-KnI

{]Xyp¬∏m-Z\w \S-Øp∂ Hcp GI-tImi

^wK-kns‚ t]sc-gp-Xp-I.

(1)
3. Xmsg-∏-d-bp-∂-Xn¬ D -̀b-enw-K-Pohn A√m-Ø-

tXXv?

(A) \mS-hnc

(B) Ipf-b´

(C) aÆnc

(D) ]m‰

(1)
4. k¶o¿Æ LS-\-bp≈ ssPhhkvXp-°ƒ

hnL-Sn®v eLp-L-S-\-bp≈ AIm¿_-WnI

X∑m{X-I-fmbn amdp∂ {]{In -b-bmWv

hnLS\w. hnL-S-\-Øns‚ hnhn[ L -́ßƒ

Gh?

(2)
5. kky-ßƒ, _mIvSo-cn-b, ^wK-kp-Iƒ, P¥p-

°ƒ F∂n-h-bpsS P\n-X-I-L-S-\-bn¬ am‰w

hcp-Øp-tºm-gmWv Ahsb P\n-X-I-am‰w hcp-

Ønb Pohn-Iƒ F∂p ]d-bp-∂-Xv. Ah-bpsS

\mev D]-tbm-K-ßƒ Fgp-Xp-I.

(2)
6.A.]pI-bn-e-s®-Sn-bnse \na-t‰m-Up-hn-c-Isf XS-

bm≥ Hcp \qX-\-am¿§w kzoI-cn-®n-cn-°p-∂p.

CXns\ RNA C‚¿ -̂d≥kv F∂p-]-d-bp-∂p.

PART - A

 BOTANY
Maximum  : 30 Scores

Time: 1 hour
Cool off time : 10 Minutes
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RNA interference. How does this
strategy operate in tobacco plants? (2)

(OR)

B. The main challenge for the production
of insulin using rDNA technique was
getting insulin assembled into a mature
form. How did Eli Lilly company
overcome this challenge.

(2)

7. Adaptation is any attribute of the
organism that enables the organism to
survive and reproduce in its habitat.
Write any two morphological
adaptations shown by desert plants.

(2)

8. A diagrammatic representation of the
mature embryo sac is given below.
Copy the diagram in your answer sheet
and label the parts noted as A, B, C and D.

(2)

]pI-bn-e-s®-Sn-bn¬ Cu {]{Inb \S-°p-∂-

sX-ß-s\-bmWv? (2)
(As√-¶n¬)

B. rDNA sSIvt\m-fPn hgn C≥kp-en≥ D≠m-

°p-∂-Xnse {][m\ XS w AXns\ icn-

bmb cq]-Øn¬ am‰m≥ {]bm-k-amWv F∂-

Xm-Wv. Fen en√n Iº\n Cu {]iv\w ]cn-

l-cn®v C≥kp-en≥ \n¿Ωn-®-Xv Fß-s\-bmWv?

(2)

7. Hcp Pohn°v AXns‚ Np‰p-]m-Spambn s]mcp-

Ø-s∏-Sm\pw {]Xyp¬∏m-Z\w \S-Øm\pw

klm-bn-°p∂ khn-ti-j-X-I-sf-bmWv A\p-

Iq-e-\-ßƒ F∂p-hn-fn-°p-∂-Xv. acp-cq-l-ß-

fpsS c≠v _mly A\p-Iq-e-\-ßƒ Fgp-Xp-I.

(2)

8. Hcp {`qW-k-©n-bpsS Nn{X-amWv NphsS

sImSp-Øn-cn-°p-∂-Xv. Cu Nn{Xw DØ-c-°-S-

em-kn¬ hc-®-tijw A, B, C, D F∂o `mK-

ßƒ AS-bm-f-s∏-Sp-Øp-I.

(2)
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9. A simplified model of phosphorus
cycling in a terrestrial ecosystem is
given below. Fill up the blank columns
of this flow chart.

(2)

9. Hcp Ic- Bhm-k-hy-h-ÿ-bnse t^mkv̂ -dkv

N{I-Øns‚ eLp-cq-]-amWv Xmsg-s°m-Sp-Øn-

cn-°p-∂-Xv. Cu v̂tfm Nm¿´nse tImf-ßƒ

A\p-tbm-Py-ambn ]qcn-∏n-°p-I.

(2)

10. Mutualism is the interaction which
confers benefits on both the interacting
species. Write two examples for
mutualism among organisms.

(2)

11.a.Which cell division results in the
production of megaspores from
Megaspore Mother Cell?

b. Write down the major difference
between microsporogenesis and
megasporogenesis in flowering plants.

(3)

10. c≠p Pohn-Iƒ°pw {]tbm-P\w D≠m-Ip∂

Hcp ]c-kv]-cm-{i-bXz coXn-bmWv ayqNz-en-

kw. ayqNz-en-k-Øn\v c≠p-Zm-l-c-W-ßƒ

Fgp-Xp-I.

(2)

11a.saKm-kvt]m¿ aZ¿sk-√n¬ \n∂pw saKm-

kvt]m¿ D≠m-Ip-∂Xv GXv tImi-hn-`-P-\-

^-e-am-bmWv?

b. k]p-jv]n-I-fnse ssat{Im-kvt]m-tdm-P-\-kn-

kpw, saKm-kvt]m-tdm-P-\-knkpw XΩn-ep≈

{][m\ hyXymkw Fgp-Xp-I.

(3)

(B) (A)

(C)

(D)

Rock minerals

Litter fall

Uptake

Run off

Weathering
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12.a.Which of the following is a suitable
example for semi dwarf variety of
wheat.
(A) IR-8 (B) Ratna
(C) Sonalika (D)Taichung Native I

b. What is biofortification? Suggest any
two objectives of biofortification.

(3)

13.A.The following are the major steps of
Recombinant DNA technology. Arrange
them in correct sequential order.

12.a.Xmsg-∏-d-bp-∂-Xn¬ tKmX-ºns‚ skan

Uzm¿ v̂ C\w GXmWv?

(A) sF B¿˛8 (B) cXv\

(C) skmWm-enI (D)XmbvNp-Mv t\-‰nhv I
b. _tb t^m¿´n-^n-t°-j≥ F∂m-se¥v?

CXns‚ GsX-¶nepw c≠v Dt±-iy-ßƒ Fgp-

Xp-I.

(3)
13.A.dotIm-ºn-\‚ v DNA sSIvt\m-f-Pn-bpsS

{][m\ L -́ß-fmWv NphsS tN¿Øn-cn-°p-

∂-Xv. Ahsb icn-bmb {Ia-Øn¬ Fgp-Xp-I.

1. Obtaining the foreign gene product
2. Amplification of gene of interest using PCR
3. Downstream processing
4. Cutting of DNA at specific locations
5. Insertion of recombinant DNA into the host cell/organism.
6. Isolation of genetic material

(3)
(OR)

B. Genetic Engineering can be
accomplished only if we have some key
tools. Restriction Endonuclease is such a
tool. Suggest the method of naming of
Restriction Endonucleases with
reference to EcoRI.

(3)
14.a.Which of the following is a greenhouse

gas?
(A) Carbon monoxide
(B) Carbon dioxide
(C) Nitrogen
(D) Ozone

b. Increase in the level of greenhouse gases
has led to considerable heating of earth
leading to global warming. How can we
control global warming?

(4)

(3)
(As√-¶n¬)

B. P\nXI F©n-\o-b-dnwKv {]mh¿Øn-I-am-°m≥

Iptd Sqfp-Iƒ Bh-iy-am-Wv. sdkv{SnIvj≥

F≥tUm\yq¢n-tbkv AØ-c-Øn-semcp Sqƒ

BWv. EcoRI s\ B[m-c-am°n sdkv{SnIvj≥

F≥tUm\yq¢n-tbkpIƒ°v t]cn-Sp∂ coXn

Fgp-Xp-I.

(3)

14.a.Xmsg-∏-d-bp-∂-Xn¬ Hcp lcn-X-Krl hmXIw

GXv?

(A) Im¿_¨ tamtWm-IvsskUv

(B) Im¿_¨ ssUHmIvsskUv

(C) ss\{S-P≥

(D) Hmtkm¨

b. lcn-X-Krl hmX-I-ß-fpsS B[nIyw

BtKmf-Xm-]-\-Øn-\n-S-bm-°p-∂p. BtKm-f-

Xm-]\w Ipd-bv°m-\p≈ am¿§-ßƒ \n¿t±-

in-°p-I.

(4)
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Part B
ZOOLOGY

Maximum  : 30 Score Time: 1 hrs
Cool off time : 10 Minutes

1.a) Arrange the following terms into two
based on the mode of biodiversity
conservation.
Hot spots, Zoological Park, Sacred
groves, Wild life Safari Parks (2)

b. Fill the blank box noted as A.
(1)

1. Xmsg sImSp-Øn-cn-°p∂ ]Z-ßsf ssPh-̨ -

ssh-hn[y kwc-£-W-co-Xn-Iƒ A\p-k-cn®v

c≠mbn Xcw Xncn-°p-I.

Hot spots, Zoological Park, Sacred
groves, Wild Life Safari Parks (2)

b. A F∂v AS-bm-f-s∏-Sp-Ønb t_mIvknse

hn´p-t]mb `mKw ]q¿Øo-I-cn-°p-I.

(1)

2. Transfering of Zygote/embryo with
more than 8 blastomeres into fallopian
tube is ....................

(1)
3. Name the surgical methods of birth

control, write the merit and demerit of
the above methods.

(2)
4. (a) How many sperms and ova are

produced from 50 primary
spermatocyte and 50 primary
oocyte respectively?
(100 sperms and 100 eggs, 200
sperms and 100 ova, 200 sperms
and 50 ova, 50 sperms and 50 ova)

(1)

2. F´n-e-[nIw ªmtÃm-an-tbgvkv D≈ ssktKm-

´ns\ ^mtem-∏n-b≥ Syq_n-te°v am‰n

\nt£-]n-°p∂ {]{Inb BWv....................

(1)
3. P\-\-\n-b-{¥W am¿§-ß-fnse k¿Pn-°¬

satØ-Uvkns‚ t]cv Fgp-Xp-I. B am¿§-

ß-fpsS ta∑bpw tZmjhpw Fgp-Xp-I.

(2)
4. (a) 50 ss{]adn kvs]¿a-t‰m-ssk-‰n¬ \n∂pw

50 ss{]adn Dussk-‰n¬ \n∂pw F{X

kvt]¿apw Hmhbpw D≠m-Ipw?

(100 sperms and 100 eggs, 200 sperms
and 100 ova, 200 sperms and 50 ova,
50 sperms and 50 ova)

(1)

Hot spots in Indian Region

Indo Burma (A) Himalayas



25

(b) Observe the diagram carefully and
identify a, b, c and d.

(2)

(b) Xmsg sImSp-Øn-cn-°p∂ Nn{Xw {i≤-

tbmsS \nco-£n®v a, b, c, d F∂nh Xncn-

®-dn-™v Fgp-XpI. (2)

5. (a) _q´y-dnIv BknUv D¬∏m-Zn-∏n-°p∂

kq£va-Po-hn-bpsS t]cv Fgp-Xp-I.

(1)
(b) "kothPv hm´¿ {So‰vsa‚nse sk°-≠dn

{So‰vsa‚ v _tbm-f-Pn-°¬' F∂-dn-b-s∏-

Sp-∂p. \ymbo-I-cn-°p-I.

(1)
6.A. Xmsg sImSp-Øn-cn-°p∂Xv P\n-XI tcmK-

ß-fpsS e£-W-ß-fm-Wv. {i≤-tbmsS

hmbn®v Ah GsX∂v Xncn-®-dn-bp-I.

(a) Hmt´m-tkm-a¬ en¶vSv dnk-kohv ss{S‰v,

Ah-cn¬ RBC Acn-hmƒ cq]-Øn-em-bn-

cn-°pw.

(b) C≥t_m¨ Fd¿ Hm v̂ sa‰-t_m-fn-kw,

Ah-cn¬ c‡-Øn¬ n̂ss\¬ Ae-\ns‚

Afhv hfsc IqSp-X¬ B-bn-cn-°pw.

(c) 'X' t{Ima-tkm-ans‚ A`mhwaqew D≠m-

Ip∂ tcmKw. (3)
OR

B. Xmsg sImSp-Øn-cn-°p∂ _tbm-f-Pn-Ãp-Iƒ

P\-‰n-Ivkp-ambn _‘-ap-≈-h-cm-Wv. Ah-cpsS

imkv{X kw`m-h-\-Iƒ Fgp-Xp-I.

1) sl≥InwKv

2) Sn.F-®v. tam¿K≥

3) k´¨ B≥Uv s_mthdn (3)

7. RrYy F∂-Xns\ kz]-cm-KWw \S-Øp-

tºmƒ e`n-°p∂ Kmao-‰p-Iƒ GsX-√m-sa∂v

Fgp-Xp-I. (2)

5. (a) Name the microorganism which
produce butyric acid.

(1)
(b) 'Secondary treatment in sewage

water treatment is called biological'.
Justify

(1)
6.A. Carefully read the following

symptoms and identify the genetic
disorders.
a) Autosomal linked recessive

trait where RBC become sickle
shaped.

b) Inborn error of metabolism, where
phenyl alanine accumulates in
blood.

c) Disorder due to absence of 'X'
chromosome. (3)

OR
B. Write the contribution of the following

biologists in connection with
genetics.
1) Henking
2) T.H. Morgan
3) Sutton and Boveri (3)

7. Write the gametes produced from self
crossing of genotype RrYy.

(2)

a
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8. Arrange the following primates in
correct sequence of evolution to man.
a) Dryopethicus
b) Homo erectus
c) Homo habilis
d) Neanderthal man (2)

9. Carefully read the following statement
and answer the questions.
"A population remain constant and
stable in its allele frequency from
generation to generation. Such
population shows genetic equilibrium".
a) Name the underlying principle in

the above statement.
(1)

b) Name any two factors which affect
genetic equilibrium. (1)

10.A.Complete the table by using hints from
brackets.
(Haemophilus influenzae, Common
cold, Salmonella typhi, Running nose &
Nasal congestion, Pneumonia,
Ascariasis, Sustained fever 390C - 400C,
Malaria)

(3)

8. Xmsg sImSp-Øn-cn-°p∂ ss{]ta-‰-Isf a\pjy

]cn-Wm-a-Øns‚ icn-bmb irwJ-e-bmbn

{Iao-I-cn-°q.

(a) {Utbm-s]-Øn-°kv

(b) tlmtam Cd-Iv‰kv

(c) tlmtam lm_n-enkv

(d) \nbm≥sU¿X¬ am≥ (2)
9. Xmsg sImSp-Øn-cn-°p∂ {]kvXm-h\ {i≤-

tbmsS hmbn®v tNmZy-ßƒ°v DØcw Fgp-Xp-I.

"A population remain constant and
stable in its allele frequency from
generation to generation. Such
population shows genetic equilibrium".
(a) apI-fn¬ X∂n-cn-°p∂ {]kvXm-h-\-bn¬

AS-ßn-bn-cn-°p∂ XXzw GsX∂v Fgp-

Xp-I. (1)
(b) sP\-‰nIv CIzn-en-{_n-bsØ _m[n-

°p∂ GsX-¶nepw c≠v LS-I-ß-fpsS

t]sc-gp-Xp-I. (1)
10.A.{_m°-‰n¬ \¬In-bn-cn-°p∂ kqN-I-ßƒ

D]-tbm-Kn®v ]´nI ]q¿Øo-I-cn-°p-I.

(Haemophilus influenzae, Common
cold, Salmonella typhi, Running nose &
Nasal congestion, Pneunoniae,
Ascariasis, Sustained fever 390C - 400C,
Malaria)

(3)

OR
B. Categorise the following organs into

two, with appropriate headings.
Thymus, Spleen, Bone marrow, Peyer's
Patches

(3)
11. In AIDS, HIV attacks on

OR
B. Xmsg sImSp-Øn-cn-°p∂ Ah-b-h-ßsf DNn-X-

amb Xe-s°-t´msS c≠mbn Xcw-Xn-cn-°pI.

Thymus, Spleen, Bone marrow, Peyer's
Patches

(3)

Disease Pathogen Symptoms

Typhoid ........................... ...........................

........................... Rhino virus ...........................

........................... ........................... Fever, headache, finger and
nails become grey to blue colour

(A) (B)

(D)(C)

(E) (F)
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(Helper-T cells, B-Lymphocytes,
Monocytes, RBC)

(1)
12. Read the following and select the correct

statement/statements
a) 23 s RNA act as a enzyme in

prokaryotes.
b) In prokaryotes DNA is

monocistronic
c) Franscis Crick proposed the Central

Dogma of Molecular biology
d) In Eukaryotes three types of RNA

polymerases are present.
(a only, a and b, a and c, a and d)

(1)

13. Study the mRNA segment given below
which is ready to be translated into a
polypeptide chain and answer the
following questions.

11. AIDS ¬ HIV B{Ian-°p-∂Xv

(Helper-T cells, B-Lymphocytes,
Monocytes, RBC)

(1)
12. Xmsg sImSp-Øn-cn-°p∂h hmbn®v AXn¬

\n∂pw icn-bmb {]kvXm-h\/{]kvXm-h-\-

Iƒ Xnc-s™-Sp-°p-I.

a) 23 s RNA act as a enzyme in
Prokaryotes.

b) In prokaryotes DNA is monocistronic
c) Franscis Crick proposed the Central

Dogma of Molecular biology
d) In Eukaryotes three types of RNA

polymerases are present.
(a only, a and b, a and c, a and d)

(1)
13. Xmsg sImSp-Øn-cn-°p∂ mRNA skKvsa‚ v

Hcp t]mfn-s]-]vss‰Sv sNbv\mbn {Sm≥kvte‰v

sNøm≥ Xøm-dmbn \n¬°p-∂-Xm-Wv.

AXns\ ]T\ hnt[-b-am°n tNmZy-ßƒ°v

DØcw Fgp-Xp-I.

a) What is A and B denotes?
(1)

b) Write the triplet codon for A and B
(1)

14. Carefully read the statement given
below and correct the digits in the
brackets a and b, if it is wrong.

"In man, chromosome 1 has most genes

(1968)  and the Y chromosome has the

fewest (231)
(1)

15. Write the functions of the following
a) 5-methyl Guanosine triphosphate

(5m G PPP)
b) DNA Ligase (2)

a) A, B F∂nh F¥n-s\-bmWv kqNn-∏n-

°p-∂-Xv? (1)
b) A °pw B °pw Bh-iy-amb {Sn]vse‰v

tImtUm¨ Fgp-Xp-I. (1)
14. Xmsg sImSp-Øn-cn-°p∂ {]kvXm-h\ hmbn®v

{_m°-‰n¬ \¬Inb A°-ß-fn¬  (a) (b)
sX‰p-Iƒ Ds≠-¶n¬ Xncp-Øp-I.

"In man, chromosome 1 has most genes
(1968)  and the Y chromosome has the
fewest (231)

(1)

15. Xmsg sImSp-Øn-cn-°p∂hbpsS [¿Ω-ßƒ

Fgp-Xp-I.

a) 5-methyl Guanosine triphosphate
(5m G PPP)

b) DNA Ligase (2)

(a)

(b)

(a)

(b)

A
}

B
}U A C G U U U U U

5'

3'
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1 (B) DNA Amplification 1 1
2 Yeast 1 1

3 (D) Cockroach 1 1

4 Fragmentation, leaching, catabolism, humification and
mineralisation. 2 2
(Any four points give full score)

5 Any four uses of Genetically Modified Organisms ½ +½ + 2
½+½

6 A. Using Agrobacterium vectors, nematode specific genes were
introduced into the host plant. So both sense and antisense
RNA are formed. These two RNA form a double stranded
RNA that initiate RNAi, and thus silence the mRNA of
nematode. ½ x4=2 2
                                             OR OR

B. Eli Lilly company prepared two DNA sequences 1
corresponding to A & B and introduced in the plasmids of 2
E.coli to produce insulin chains. Chains A & B combined to 1
get insulin.

7 Thick cuticle on their leaf surface/
Stomata are arranged in deep pits to minimise 1
water loss/CAM pathway/No leaves, which are reduced
to spines / Photosynthesis by stem 1 2
(Any two adaptations give full score)

8 A  =  Antipodals ½
B  =  Secondary nucleus / Polar nuclei ½
C  =  Egg ½ 2
D  =  Synergid ½

9 A  =  Producers ½
B  =  Consumers ½
C  =  Detritus ½ 2
D  =  Soil solution ½

10 Any two examples for mutualism give full score 1+1 2

11 (i) Meiosis / Reduction division 1
(ii) Microsporogenesis : All microspores become functional

                                 pollengrains 1 3
Megasporogenesis : After meiosis, only one megaspore becomes
                                 functional while others degenerate 1
    or Any other correct responses.

 Qn. Sub Value points/Scoring indicators Score Total
No. Qn. splitted score

No.

Answer Key
Sample Question Paper - I (Botany)
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 Qn. Sub Value points/Scoring indicators Score Total
No. Qns splitted score

12 (a) (C) Sonalika 1
(b) Breeding crops with higher levels of vitamins and minerals

or protein and healtheir fats 1 3
Protein content and quality / oil content & quality / 1
vitamin content / mineral content
Any two objectives

13 1. Isolation of genetic material ½
2. Cutting of DNA at specific locations ½
3. Amplification of gene of interest using PCR ½
4. Insertion of recombinant DNA into the host cell ½ 3
5. Obtaining the foreign gene product ½
6. Downstream processing ½

OR
1. First letter from the name of the genus of bacterium 1
2. Second two letters from species 1
3. Next letter from the name of strain 1 3
4. Roman number is the order of discovery
    Any three points give full score

14 (i) (B) Carbon dioxide 1
(ii) Any three points regarding the control of global warming 3 4

                                            TOTAL 30 30
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1 a. Hotspots and sacred grove ½x2=1
Zoological Park and Wild Life Safari Park ½x2=1 2

b. A. Western ghats 1 1
2 ZIFT 1 1

3 Vasectomy & Tubectomy ½x2 = 1
Merit - highly effective ½+½=1 2
Demerit - Reversibility is poor

4 a - 200 sperms & 50 ova 1 1
b - a. Fallopian tube

b. Vagina ½x4 = 2 2
c. Ovary
d. Uterus

5 a. Clostridum butylicum 1
b. Carried with the help of aerobic bacteria 1 2

6 A a - Sickle cell anaemia 1
b - Phenyl Ketonuria 1 3
c - Turners' Syndrome 1

OR
B 1 - Henking - X - body 1

2 - T.H. Morgan - Linkage in Drosophila 1 3
3 - Sutton & Boveri - Chromosomal Theory of inheritance 1

7 RY, Ry, rY, ry ½x4 2

8 Dryopithecus - Homo habilis
Homo erectus - Neanderthal man ½x4 2

9 a - Hardey - Weinberg Principle 1
b - Mutation, Natural Selection ½x2=1 2
     Migration, Genetic drift
      (Any two)

10 A A - Salmonella typhi
B - Sustained fever 39-400C
C - Common cold
D - Running Nose and Nasal congestion ½x6 3
E - Pneumonia
F - Haemophilus influenzae

OR
B Primary     Lymphoid Organs → Thymus, Bone  marrow ½x3

Secondary Lymphoid Organs → Spleen, Peyer's Patches ½x3 3

 Qn. Sub Value points Score Total `
No. Qns

Answer Key
Sample Question Paper - I  (Zoology)
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 Qn. Sub Value points Score Total
No. Qns

Answer Key

11 Helper T - Cells 1 1
12 a and d 1 1

13 (a) A -  start codon
B  -  stop codon  ½x2=1

(b) A  -  AUG 2
B  - UAA,  UGA,  UAG (any one) ½x2=1

14 a -  2968 instead of 1968 1 1
b - No change

15 a -  act as cap 1
b - Joints DNA fragments during replication 1 2

TOTAL 30
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Qn. Content/ LO. Specific Form of Score Time
No. Chapter No. thinking Questions

skills (no.)

1. Biotechnology : Principles and
Processes 4.7 1.1 OBJ 1 1 min.

2. Reproduction in Organisms 1.1 4.1, 2.3 OBJ 1 1 min.

3. Reproduction in Organisms 1.4 1.1, 2.3 OBJ 1 1 min.

4. Ecosystem 7.3 2.3, 4.1 SA 2 3 min.

5. Biotechnology and its Applications 5.7 1.1, 4.3 SA 2 3 min.
5.1

6. Biotechnology and its           (A) 5.3 2.7, 5.1 SA 2 OR
Applications                  OR (B) 5.4 2.7, 5.1 SA 2 3 min.

7. Organisms and Populations 6.4 2.6, 4.1 SA 2 4 min.

8. Sexual Reproduction in 2.5 2.3, 2.1 4 min.
Flowering Plants SA 2

9. Ecosystem 7.8 4.2, 4.1 SA 2 4 min.

10. Organisms and Populations 6.11 1.1, 2.3 SA
4.1 2 4 min.

11. Sexual Reproduction in 2.2 1.1, 2.1 OBJ 1 8 min.
Flowering Plants 2.5 2.6, 2.7 SA 2

12. Strategies for Enhancement in Food 3.6 4.1, 4.2 OBJ 1 8 min.
Production 2.5, 2.7 SA 2

13. Biotechnology : Principles       (A) 4.4 4.1, 4.2 Essay 3
and Processes                 OR  (B) 4.2 4.1, 4.2   3

OR 8 min.

14. Environmental Issues 8.5 2.6, 4.1 OBJ 1 8 min.
2.3, 2.5 Essay 3

Total 30    60min.

QUESTION BASED ANALYSIS  - BOTANY
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Qn. Content/ LO. Specific Form of Score Time
No. Chapters No. thinking Questions

skills (no.)

1. Biodiversity & 8.16 4.1 SA 2 2min.

Conservation 8.16 1.1 OBJ 1 1min.

2. Reproductive health 2.11 1.1 OBJ 1 1min.

3. Reproductive health 2.4 2.7 SA 2 5min.

4. Human Reproduction 1.3 5.1 OBJ 1 1min.

1.1 4.2 SA 2 3min.

5. Microbes in human welfare 7.2 1.1 SA 1 3min.

7.5 2.7 SA 1 3min.

6. Principles of Inheritance & Variation 3.13 4.1 E 3

3.9, 3.10 4.1 E 3(C) 10min.

7. Principles of Inheritance & Variation 3.7 2.1 SA 2 3min.

8. Evolution 5.18 5.1 SA 2 2min.

9. Evolution 5.13 1.1 SA 2 3min.

10. Common human diseases 6.2 2.6 E 3

6.5 2.3 E 3(C) 10min.

11. Common human diseases 6.9 1.1 OBJ 1 1min.

12. Molecular basis of Inheritance 4.13 4.1 OBJ 1 1min.

13. Molecular basis of Inheritance 4.7, 4.10 5.1 SA 2 5min.

14. Molecular basis of Inheritance 4.16 1.1 OBJ 1 1min.

15. Molecular basis of Inheritance 4.5, 4.7 2.7 SA 2 5min.

Total 30 60 min

QUESTION BASED ANALYSIS  -  ZOOLOGY


