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ÕµÈõ ¢Â�¤�î ø ÕµÈõ

I üõ�Þä ü®�þ¤ Û��Æõ

.ÀþÂ�Ú� ÂÑ÷¤¢ �¤ üÖ�Ö� °þ�Â® �� p(x) = a0 + a1x + · · · + anxn ý��ÜÞ�À�� -1

,x À�÷�õ üÖ�Ö� ¢Àä Âû ý�¥��� Âð� À��î ´��� ( Óó�

a0 + 2a1x + · · · + (n + 1)anxn > 0

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ p(x) = 0 ý�ó¢�ãõ ù�Ú÷�

Âû ø a À�÷�õ üÖ�Ö� ¢Àä ý�¥��� ø Àª�� ÂþÁ�ÕµÈõ f : R → R â��� À��î­Âê ,üÜî ¤�Ï�� ( �

,x À�÷�õ üÖ�Ö� ¢Àä

f(x) + (x − a)f ′(x) > 0

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ f(x) = 0 ý�ó¢�ãõ À��î ´���

ßþ��� .f ′(x) =
1

x
ø ´¨� ÂþÁ�ÕµÈõ ,´¨� ùÀª ÓþÂã� (0, +∞) ýù¥�� ýø¤ f â��� À��î ­Âê -2

,g ý��õ�¢ ¤¢ x Âû ý�¥��� À��î ´��� .Ý�û¢üõ Çþ�Þ÷ g �� �¤ f öø¤�ø .´¨� À�î� ý¢�ã¬ f °��Â�

g′(x) = g(x) > 0

�î ´¨� ßØÞõ ¤�ÀÖõ ßþÂµÞî üµìø
n∑

i=1

(x− ai)2 À��î ´��� .À÷�ùÀª ù¢�¢ an ,. . . ,a1 üÖ�Ö� ¢�Àä� -3

.x =
a1 + · · · + an

n
ü�ãþ ,Àª�� �û ai ß�Ú÷��õ �� Â��Â� x

.B2 − 4AC < 0 ø A > 0 ö� ¤¢ �î ÀþÂ�Ú� ÂÑ÷ ¤¢ �½Ô¬ ¤¢ �¤ Ax2 + Bxy + Cy2 = 1 ü�½�õ -4

×þ



.À�îüõ âÎì �À±õ �� ´±Æ÷ ö¤�Öµõ ý�ÎÖ÷ ¤¢ �¤ ü�½�õ ßþ� �À±õ ¥� �¤Áð Í¡ Âû À��î ´��� ( Óó�

Û¬�ø ¯�Î¡ �î À÷¤�¢ ¤�Âì ý¤�Ï �À±õ �� ü�½�õ ßþ� ¯�Ö÷ ßþÂµØþ¢Ã÷ ø ßþÂ�¤ø¢ À��î ´��� ( �

.À÷¢�Þä Ýû Â� �À±õ �� �ú÷�

ø À�ª�� üã�±Ï ý¢�Àä� m ø n À��î ­Âê -5

f(x) =

{
xn sin

1

xm
x 6= 0

0 x = 0

(m ø n °Æ�Â�) ?´¨� ÂþÁ�ÕµÈõ �±�Âõ À�� ÂÔ¬ ¤¢ ë�ê â���

Ý�ª�� �µª�¢ x ∈ R Âû ý�¥� �� ø ù¢�� ÂþÁ�ÕµÈõ f : R → R Âð� -6

xf ′(x) − f(x) > 0

À��î ´��� f(a) > 0 �îý¤�Ï�� a > 0 Àª�� �µª�¢ ¢��ø ùø�ã� ø

lim
x→+∞

f(x) = +∞

Ý�ª�� �µª�¢ g(x) ý��ÜÞ�À�� Âû ý�¥��� ø ù¢�� üÖ�Ö�°þ�Â® �� ý��ÜÞ�À��×þ f(x) À��î­Âê -7

.f(x) = x À��î ´��� .f
(
g(x)

)
= g

(
f(x)

)

x, y > 0 Âû ý�¥��� À��î ´��� .f(1) = 0 ø f ′(x) =
1

x
Ý�ª�� �µª�¢ x > 0 Âû ý�Â� À��î ­Âê -8

Ýþ¤�¢

f(xy) = f(x) + f(y)

Âð� .a ≤ f ′(x) ≤ bx ,Ý�ª�� �µª�¢ x ≥ 0 Âû ý�Â� ø ù¢�� ÂþÁ�ÕµÈõ R+ ýø¤ f(x) À��î­Âê -9

.ax ≤ f(x) ≤ bx Ýþ¤�¢ x ≥ 0 Âû ý�¥��� À�û¢ ö�È÷ f(0) = 0

. tanx

x
>

x

sinx
ù�Ú÷� 0 < x <

π

2
Âð� À��î ´��� -10

.2
π

>
sinx

x
ù�Ú÷� 0 < x ≤ π

2
Âð� À��î ´��� -11

Ý � ª� � � µ ª�¢ x ∈ R Â û ý�¥�� � � îý¤� Ï� � f : R → R Â þÁ �Õ µ È õ â �� � ¢¤�¢ ¢� �ø � þ� -12

?|f(x)| < 2 ø f(x)f ′(x) ≥ sin x

,Ýþ¤�¢ ù�Ú÷� 0 ≤ x, y ≤ π Âð� -13

sin
(x + y

2

)
≥ sin x + sin y

2

ø¢


