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.À��î �±¨�½õ �¤ Âþ¥ ý�ûñ�ÂÚµ÷� .1 ñ��b¨(Óó�) ∫

tan−1(√x)dx(�) ∫

√9+ x2
x4 dx(�) ∫

x2 − 2x − 1
(x − 1)2(x2 + 1)

dxÀ�û¢ ö�È ÷ .∫ 10 f(x)dx =
12 �î üðÄ þø ß þ� � � Àª� � � µ¨� � � üã �� � f : [0,1] −→ R À� � î Âê .2 ñ��b¨.f(c) = c �î ý¤�Ï ´¨� ¢���õ c ∈ [0,1]ø (2,1) ,(1,0) §��¤ �� xy �b ½Ô¬ ¤¢ ü·Ü·õ �� ¢øÀ½õ �b ���÷ ö�¤ø¢ ¥� Û¬�� ÝÆ� Ý¹� (Óó�) .3 ñ��b¨.À����� �¤ y ¤�½õ ñ�� (3,0).À����� �¤ x = 2 �� x = 1 ¥� f(x) =

√52 ∫

x
20 √5t3 + 2t dt �bÎ��® �� f â��� ü�½�õ ñ�Ï (�).À��î �±¨�½õ �¤ Âþ¥ À� ¤�ÀÖõ ß�ãõ ñ�ÂÚµ÷� ¥� ù¢�Ôµ¨� �� .4 ñ��b¨

lim
n→∞

( 1
√4n2 − 0 +

1
√4n2 − 1 +

1
√4n2 − 4 + · · · +

1
√4n2 − (n − 1)2)



ý�ÂÚÞû ��Àî ,´¨� ÕÜÎõ ý�ÂÚÞû ��Àî À��î É¿Èõ ,Âþ¥ ¤¢ ùÀª ù¢�¢ ý�ûýÂ¨ ¥� ×þ Âû ý�Â� .5 ñ��b¨.�Âð�ø ��Àî ø ´¨� ¯øÂÈõ(Óó�) ∞
∑

n=1 (−1)n

(
√

n2 + 1− n
)(�) ∞

∑

n=1 ((n + 1
n

)

n+1
−

(

n + 1
n

)

)

−n(�) ∞
∑

n=3 1
(n lnn)

√

ln(lnn)(¢) ∞
∑

n=1 (−1)n
(n!)2
(2n)! .À����� �¤ Âþ¥ ý¢Àä ýÂ¨ á�Þ¹õ ,ü¨À�û ýÂ¨ ¥� ù¢�Ôµ¨� �� .6 ñ��b¨

∞
∑

n=1 (−1)n−1n(n + 1)2n
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aü®�þ¤ ��Üä ùbÀØÈ÷�¢Ý�Æþ�÷üõ (�)

x2 − 2x − 1
(x − 1)2(x2 + 1)

=
A

(x − 1)2 +
B

x − 1 +
Cx + D

x2 + 1Ýþ¤ø�üõ ´¨¢ �� ø






























B + C = 0
A − B − 2C + D = 1
B + C − 2D = −2
A − B + D = −1ø C = −1 ,B = 1 ,A = −1 À � îü õ �� ¹ þ� � � ÷ ß þ� � îÅ� .D = 1

x2 − 2x − 1
(x − 1)2(x2 + 1)

=
−1

(x − 1)2 +
1

x − 1 +
−x + 1
x2 + 1�¹�µ÷ ¤¢ ø

∫

x2 − 2x − 1
(x − 1)2(x2 + 1)

dx =

∫

−1
(x − 1)2 dx+

∫ 1
x − 1dx

+

∫

−x + 1
x2 + 1 dx

=
1

x − 1 + ln |x − 1| − 12 ln(x2 + 1) + tan−1 x + C. �Ý�Æþ��� Ý�÷���üõ Âê �� ���� �� :2 ñ��b¨
∫ 10 (f(x)−x)dx =

∫ 10 f(x)dx−
∫ 10 xdx =

12− 12 = 0.¤�ÀÖõ �b �Ìì Â���� Å� ´¨� �µ¨��� üã��� f ö�� ,ÂÚþ¢ üêÂÏ ¥��î ý¤�Ï ´¨� ¢���õ c ∈ [0,1] ,ñ�ÂÚµ÷� ý�Â� ü÷��õ
∫ 10 (f(x) − x)dx = (1− 0)(f(c) − c) = f(c) − c.

� .f(c) = c �Áó ø f(c) − c = 0 �¹�µ÷ ¤¢��¢�ãõ � � Í¡ ø¢ âÏ�Ö � ¥� ùÀª ù¢�¢ ¶Ü·õ (Óó�) :3 ñ��b¨¤¢ Å� .Àþ�üõ ´¨¢ �� x ¤�½õ �� y = −x + 3 ø y = x − 1¤�½õ �� ¢øÀ½õ �b ���÷ ö�¤ø¢ ¥� Û¬�� ÝÆ� Ý¹� Ý�û��¡üõ âì�ø�bÎ��® �� f â��� ü�½�õ Âþ¥ ø x

f(x) =







x − 1 : 1 ≤ x ≤ 2
−x + 3 : 2 ≤ x ≤ 3

1 üõ�Þä ü®�þ¤ �Â�ö�þ�� ö�½µõ� Û��Æõ Û�95/10/30.dx = dv ø tan−1(
√

x) = u Ý �û¢üõ ¤�Â ì (Óó�) :1 ñ��b¨Ý� � î Âê Ý� ÷�� �üõ ø 12√x(1+ x)
dx = du �¤�¬ ßþ� ¤¢�¹�µ÷ ¤¢ .x = v

∫

tan−1(√x)dx = x tan−1(
√

x) − 12 ∫ √
x1+ x

dx.Å� .dx = 2tdt �Áó ø x = t2 ù�Ú÷� ,√x = t Âð� ñ��
∫

tan−1(
√

x)dx = x tan−1(
√

x) − 12 ∫ t1+ t2 (2tdt)

= x tan−1(
√

x) −
∫

t21+ t2 dt

= x tan−1(
√

x)−
∫

dt+

∫ 11+ t2 dt

= x tan−1(
√

x) − t + tan−1 t + C

= x tan−1(
√

x)−
√

x+tan−1(
√

x)+C

= (1+ x) tan−1(√x) −
√

x + C.�Áó ø dx = 3(1+ tan2 t)dt ù�Ú÷� ,x = 3 tan t Âð� (�)
∫

√9+ x2
x4 dx =

∫

√9+ 9 tan2 t34 tan4 t

(3(1+ tan2 t)dt
)

=

∫ 3
cos t34 sin4 t

cos4 t

( 3
cos2 t

dt

)

=
19 ∫ cos t

sin4 t
dt.Å� ,cos tdt = du Ýþ¤ø�üõ ´¨¢ �� sin t = u Âê �� ñ��

∫

√9+ x2
x4 dx =

19 ∫ 1
u4 du

= − 127 1
u3 + C

= − 127 1
sin3 t

+ C

= − 127 1
sin3(tan−1(x3 ))

+C

= − 127(√9+ x2
x

)3
+C.



.an =
√

n2 + 1−n Ý�û¢üõ ¤�Âì üµ��¤ ý�Â� (Óó�) :5 ñ��b¨���� .Àª��üõ∑∞

n=1 (−1)nan �¤�¬ �� ùÀª ù¢�¢ ýÂ¨ Å�.À÷�´±·õ �ûan �î Ý��îüõýÂ¨ üþ�ÂÚÞû �Àµ��
∞
∑

n=1 (−1)nan�bÎ��® �� �¤ f : R −→ R Âð� .Ý��îüõ ü¨¤Â� �¤
f(x) =

√

x2 + 1− xù�Ú÷� ,ÝþÂ�Ú� ÂÑ÷ ¤¢
f ′(x) =

x
√

x2 + 1 − 1 =
x −
√

x2 + 1
√

x2 + 1 < 0.Âû ý�Â� �Áó ø ´¨� üóø�÷ �fÀ�î� üã��� f �î Àû¢üõ �¹�µ÷ ��÷ ßþ��b ó�±÷¢ �Ø�þ� ü�ãþ .an+1 < an �þ f(n + 1) < f(n) ,n ∈ N,ß���Ýû .´¨� üóø�÷ ý��ó�±÷¢ ,(an)

lim
n→∞

an = lim
n→∞

(

√

n2 + 1−n

)

= lim
n→∞

1
√

n2 + 1+ n

= lim
n→∞

1
n

√1+ 1
n2 + 1 = 0.

∑

∞

n=1 (−1)nan ýÂ¨ ,�ø� � µ õ ý�ûýÂ¨ ö�õ¥� Â �� � � Å�.´¨�ÂÚÞûýÂ¨ üþ�ÂÚÞû ñ��
∞
∑

n=1 ∣∣(−1)nan

∣

∣ =

∞
∑

n=1 anýÀ� �b Æ þ� Ö õ ö� õ¥� Â �� � � ,¤� îÁ õ ýÂ¨ .Ý � � îüõ ü¨¤Â � �¤ø ´¨�Âð�ø∑∞

n=1 1
n
ýÂ¨ �Âþ¥ ,´¨�Âð�ø

lim
n→∞

an1
n

= lim
n→∞

√

n2 + 1− n1
n

= lim
n→∞

n
√

n2 + 1+ n

= lim
n→∞

1
√1+ 1

n2 + 1 =
12 ..´¨� ¯øÂÈõ ý�ÂÚÞû ùÀª ù¢�¢ ýÂ¨ ,�¹�µ÷ ¤¢Ý�û¢üõ ¤�Âì üµ��¤ ý�Â� (�)

an =

(

(

n + 1
n

)n+1
−
(

n + 1
n

)

)−n

.� �� � .À ª� �ü õ∑∞

n=1 an �¤�¬ � � ùÀ ª ù¢�¢ ýÂ ¨ Å �ö�� .À÷�´±·õ �ûan �î Ý��îüõ
lim

n→∞

n

√
an = lim

n→∞

(

(

n + 1
n

)n+1
−
(

n + 1
n

)

)−1
= lim

n→∞

(

n + 1
n

)−1((
n + 1

n

)n

−1)−1
= lim

n→∞

(1+
1
n

)−1((1+
1
n

)n

−1)−1

´¨� Â��Â� ��÷ ,V ,ÝÆ� ßþ� Ý¹� .Ý��î �±¨�½õ �¤ y ¤�½õ ñ����
V = 2π

∫ 31 xf(x)dx

= 2π

(

∫ 21 xf(x)dx +

∫ 32 xf(x)dx

)

= 2π

(

∫ 21 x(x − 1)dx +

∫ 32 x(−x + 3)dx

)

= 2π

(

(13x3 − 12x2)∣∣
∣

21 +

(−13 x3 +
32x2)∣∣

∣

32)
= 2π

(

(83−2)−(13−12)+

(

−9+
272 )−(−83 +6))

= 4π.Û�Æ÷�ÂÔþ¢ ��Æ� ü¨�¨� �b �Ìì ø ýÂ�¹÷¥ ùbÀä�ì ¥� ù¢�Ôµ¨� �� (�),ñ�ÂÚµ÷� ø
f ′(x) =

√52 (2x

√5x6 + 2x2 ). �¹�µ÷ ¤¢1+ f ′(x)2 = 1+
54(4x2(5x6 + 2x2)

)

= 1+ 25x8 + 10x4
= (1+ 5x4)2.�� ´¨� Â��Â� ,L ,x = 2 �� x = 1 ¥� ��ÜÎõ ü�½�õ ñ�Ï Å�

L =

∫ 21 √1+ f ′2(x) dx

=

∫ 21 (1+ 5x4)dx

= (x + x5)
∣

∣

21
= (2+ 32) − (1+ 1)

= 32. ��� ´¨� Â��Â� ��ÜÎõ À� :4 ñ��b¨
lim

n→∞

n
∑

i=1 1
√4n2 − (i − 1)2 = lim

n→∞

n
∑

i=1 1
n

√4−
(

i−1
n

)2
= lim

n→∞

1
n

n
∑

i=1 1
√4−

(

i−1
n

)2 =

∫ 10 1
√4− x2 dx

= sin−1 ( x2)∣∣∣10 = sin−1 (12)− sin−1 0 =
π6 . �



∞
∑

n=2 n(n − 1) xn−2 =
2

(1− x)3 (−1 < x < 1).�¹�µ÷ ¤¢
∞
∑

n=1 (n + 1)n xn−1 =
2

(1− x)3 (−1 < x < 1).ß � êÂ Ï Å³¨ ø x = −12 Ý � û¢ü õ ¤�Â ì �� � ýø� Æ � ¤¢ ö� � î�:Ý��îüõ �Â® 12 ¤¢ �¤ ùÀõ� ´¨¢ �� ýø�Æ�
∞
∑

n=1 (−1)n−1 n(n + 1)2n−1 =
1627 ,

∞
∑

n=1 (−1)n−1 n(n + 1)2n
=

827 . �

=
1

e − 1 < 1,.´¨� ÕÜÎõ ý�ÂÚÞû ùÀª ù¢�¢ ýÂ¨ ,�Èþ¤ ö�õ¥� Â���� Å�Ý�û¢üõ ¤�Âì üµ��¤ ý�Â� (�)
an =

1
(n ln n)

√

ln(ln n)
(n ≥ 3).� �� � .À ª� �ü õ∑∞

n=3 an �¤�¬ � � ùÀ ª ù¢�¢ ýÂ ¨ Å �.À÷�´±·õ �ûan �î Ý��îüõ�bÎ��® �� �¤ f : [3,∞) −→ R â��� ö��î�
f(x) =

1
(x ln x)

√

ln(ln x).´¨� üóø�÷ ø �µ¨��� ,´±·õ üã��� f ��®ø �� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ñ�ÂÚµ÷� ,a ≥ 3 ý�Â�
∫

a3 f(x)dx =

∫

a3 1
(x lnx)

√

ln(ln x)
dxù�Ú÷� ,√ln(ln x) = u Âð� ,¤�Ñ�õ ßþ� ý�Â� .Ý��îüõ �±¨�½õ �¤�Áó ø ln(ln x) = u21

x ln x
dx = 2udu. �¹�µ÷ ¤¢

∫

a3 f(x)dx =

∫

√
ln(ln a)

√
ln(ln 3) 2u

u
du

= 2(√ln(ln a) −
√

ln(ln3)

)

.Å�
lim

a→∞

∫

a3 f(x)dx = ∞.´¨�Âð�ø ùÀª ù¢�¢ ýÂ¨ ,ñ�ÂÚµ÷� ö�õ¥� Â���� ,�¹�µ÷ ¤¢ øÝ�û¢üõ ¤�Âì üµ��¤ ý�Â� (¢)
an = (−1)n

(n!)2
(2n)!

.ö�� .Àª��üõ∑∞

n=1 an �¤�¬ �� ùÀª ù¢�¢ ýÂ¨ Å�
lim

n→∞

|a
n+1|
|an|

= lim
n→∞

((n+1)!)2
(2n+2)!
(n!)2
(2n)!

= lim
n→∞

(n + 1)2
(2n + 1)(2n + 2)

= lim
n→∞

(1+ 1
n

)2
(2+ 1

n

)(2+ 2
n

) =
14 < 1,�¹�µ÷ ¤¢ ø �ÂÚÞû∑∞

n=1 |an| ýÂ¨ ,´±Æ÷ ö�õ¥� Â���� Å�
� .´¨� ÕÜÎõ ý�ÂÚÞû ùÀª ù¢�¢ ýÂ¨�î Ý��îüõ ���� :6 ñ��b¨

∞
∑

n=0 xn =
11− x

(−1 < x < 1).´¨¢ �� ��� ýø�Æ� ß�êÂÏ ¥� x �� ´±Æ÷ ýÂ�ðÕµÈõ ¤�� ø¢ ��:Ýþ¤ø�üõ
∞
∑

n=1 nxn−1 =
1

(1− x)2 (−1 < x < 1),


