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 《等差数列》的定义性质与运用

★ 热 点 考 点 题 型 探 析★

考点1等差数列的通项与前n项和
题型1已知等差数列的某些项，求某项
【例1】已知[image: image551.jpg]


为等差数列，[image: image2.wmf]20
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，则[image: image3.wmf]=
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【解题思路】可以考虑基本量法，或利用等差数列的性质
【解析】方法1：[image: image4.wmf]Q
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方法2：[image: image8.wmf]Q
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方法3：令[image: image12.wmf]b

an

a

n

+

=

，则[image: image13.wmf]3

8

,

45

16

20

60

8

15

=

=

Þ

î

í

ì

=

+

=

+

b

a

b

a

b

a


[image: image14.wmf]\

[image: image15.wmf]24

3

8

45

16

75

75

75

=

+

´

=

+

=

b

a

a


方法4：[image: image16.wmf]Q
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方法5：[image: image27.wmf]Q
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【名师指引】给项求项问题，先考虑利用等差数列的性质，再考虑基本量法.
题型2已知前[image: image33.wmf]n

项和[image: image34.wmf]n

S

及其某项，求项数.
【例2】⑴已知[image: image35.wmf]n

S
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项和，[image: image38.wmf]63

,

6

,

9

9

4

=

-

=

=

n

S

a

a

，求[image: image39.wmf]n
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⑵若一个等差数列的前4项和为36，后4项和为124，且所有项的和为780，求这个数列的项数[image: image40.wmf]n

.
【解题思路】⑴利用等差数列的通项公式[image: image41.wmf]d
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可求项数[image: image45.wmf]n

； 
⑵利用等差数列的前4项和及后4项和求出[image: image46.wmf]n
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，代入[image: image47.wmf]n
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.
【解析】⑴设等差数列的首项为[image: image49.wmf]1
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，公差为[image: image50.wmf]d
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【名师指引】解决等差数列的问题时，通常考虑两种方法：⑴基本量法；⑵利用等差数列的性质.
题型3求等差数列的前n项和
【例3】已知[image: image61.wmf]n
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【名师指引】含绝对值符号的数列求和问题，要注意分类讨论.
【新题导练】
1.已知[image: image96.wmf]{
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2.已知[image: image101.wmf]n
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为等差数列[image: image102.wmf]{
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【解析】设等差数列的公差为[image: image106.wmf]d
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3.已知[image: image109.wmf]5

个数成等差数列，它们的和为[image: image110.wmf]5

，平方和为[image: image111.wmf]165

，求这[image: image112.wmf]5

个数.
【解析】设这[image: image113.wmf]5

个数分别为[image: image114.wmf].
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【解析】方法1：设等差数列的公差为[image: image128.wmf]d
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方法2：[image: image132.wmf]Q
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考点2 证明数列是等差数列
【例4】已知[image: image136.wmf]n
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求证：数列[image: image140.wmf]{
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是等差数列.
【解题思路】利用等差数列的判定方法⑴定义法；⑵中项法.
  【解析】方法1：设等差数列[image: image141.wmf]{
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数列[image: image149.wmf]{
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数列[image: image158.wmf]{

}

n

b

是等差数列.
【名师指引】判断或证明数列是等差数列的方法有：
⑴定义法：[image: image159.wmf]d
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⑶通项公式法：[image: image168.wmf]b
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【新题导练】
5.设[image: image178.wmf]n
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⑴求常数[image: image183.wmf]p

的值；
⑵求证：数列[image: image184.wmf]{
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是等差数列.
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数列[image: image196.wmf]{
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考点3 等差数列的性质
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【解题思路】利用等差数列的有关性质求解.
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【名师指引】利用等差数列的有关性质解题，可以简化运算.
【新题导练】
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7.设[image: image246.wmf]n
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、[image: image247.wmf]n
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    考点4 等差数列与其它知识的综合
【例6】已知[image: image256.wmf]n
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为数列[image: image257.wmf]{
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的前[image: image258.wmf]n
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     ⑴求数列[image: image265.wmf]{
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的通项公式；
     ⑵设[image: image267.wmf]n
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【解题思路】⑴利用[image: image274.wmf]n
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的关系式及等差数列的通项公式可求；⑵求出[image: image276.wmf]n
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【解析】⑴[image: image278.wmf]Q
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所求最大正整数[image: image314.wmf]k

的值为[image: image315.wmf]37

.
【名师指引】本题综合考察等差数列、通项求法、数列求和、不等式等知识，利用了函数、方程思想，这是历年高考的重点内容.
【新题导练】
8.已知[image: image316.wmf]n
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为数列[image: image317.wmf]{
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⑴求数列[image: image321.wmf]{
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基础巩固训练
1.(2009广雅中学)设数列[image: image352.wmf]{
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是等差数列，且[image: image353.wmf]2

8

a

=-

，[image: image354.wmf]15
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，[image: image355.wmf]n
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   C．[image: image360.wmf]910
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【解析】[image: image379.wmf]24
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【解析】[image: image389.wmf]4

 已知两式相减，得[image: image390.wmf].
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【解析】[image: image397.wmf]2008

 
综合拔高训练
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⑴求数列[image: image400.wmf]{

}

n

a

的通项公式；
⑵若数列[image: image401.wmf]{

}

n

b

满足[image: image402.wmf]2

log

nn

ab

=

，设[image: image403.wmf]12

nn

Tbbb

=

L

，且[image: image404.wmf]1

n

T

=

，求[image: image405.wmf]n

的值.
【解析】⑴设数列[image: image406.wmf]{

}

n

a

的公差为[image: image407.wmf]d

，则[image: image408.wmf]2

,

22

28

8

2

20

1

1

1

=

-

=

Þ

î

í

ì

-

=

+

-

=

+

d

a

d

a

d

a


[image: image409.wmf]\

[image: image410.wmf]24

2

)

1

(

2

22

-

=

-

+

-

=

n

n

a

n


⑵[image: image411.wmf]Q

[image: image412.wmf]24

2

log

2

-

=

n

b

n

，[image: image413.wmf]\

[image: image414.wmf]24

2

2

-

=

n

n

b


[image: image415.wmf]\

[image: image416.wmf]n

n

n

n

n

n

n

b

b

b

b

T

24

)

1

(

24

)

3

2

1

(

2

3

2

1

2

2

-

+

-

+

+

+

+

=

=

=

L

L


令[image: image417.wmf](1)240

nnn

+-=

，得[image: image418.wmf]23

=

n

∴当[image: image419.wmf]23

n

=

时，[image: image420.wmf].

1

=

n

T


8.已知[image: image421.wmf]n

S

为等差数列[image: image422.wmf]{

}

n

a

的前[image: image423.wmf]n

项和，[image: image424.wmf].

16

,

25

4

1

=

=

a

a


⑴当[image: image425.wmf]n

为何值时，[image: image426.wmf]n

S

取得最大值；
⑵求[image: image427.wmf]20

8

6

4

2

a

a

a

a

a

+

+

+

+

+

L

的值；
⑶求数列[image: image428.wmf]{

}

n

a

的前[image: image429.wmf]n

项和[image: image430.wmf].

n

T


【解析】⑴[image: image431.wmf]Q

等差数列[image: image432.wmf]{

}

n

a

中，[image: image433.wmf].

16

,

25

4

1

=

=

a

a

[image: image434.wmf]\

公差[image: image435.wmf]3

1

4

1

4

-

=

-

-

=

a

a

d


[image: image436.wmf]\

[image: image437.wmf]28

3

+

-

=

n

a

n

，令[image: image438.wmf]9

0

28

3

£

Þ

>

+

-

=

n

n

a

n


[image: image439.wmf]\

当[image: image440.wmf]9

£

n

时，[image: image441.wmf]0

>

n

a

；当[image: image442.wmf]9

>

n

时，[image: image443.wmf]0

<

n

a

.[image: image444.wmf]\

当[image: image445.wmf]9

=

n

时，[image: image446.wmf]n

S

取得最大值；
⑵[image: image447.wmf]Q

数列[image: image448.wmf]{

}

n

a

是等差数列
[image: image449.wmf]\

[image: image450.wmf]20

8

6

4

2

a

a

a

a

a

+

+

+

+

+

L

[image: image451.wmf]20

)

9

3

25

(

10

10

2

)

(

10

11

20

2

-

=

´

-

=

=

+

=

a

a

a

；
⑶由⑴得，当[image: image452.wmf]9

£

n

时，[image: image453.wmf]0

>

n

a

；当[image: image454.wmf]9

>

n

时，[image: image455.wmf]0

<

n

a

.
[image: image456.wmf]\

[image: image457.wmf]n

n

n

S

S

a

a

a

a

a

a

T

-

=

+

+

+

-

+

+

+

=

9

11

10

9

2

1

2

)

(

L

L


   [image: image458.wmf]ú

û

ù

ê

ë

é

-

-

-

´

-

´

=

)

1

(

2

3

25

)

3

36

25

9

(

2

n

n

n

[image: image459.wmf]234

2

53

2

3

2

+

-

=

n

n


9.(2009执信中学)已知数列[image: image460.wmf]{

}

n

a

满足[image: image461.wmf]*

1221

1,3,32().

nnn

aaaaanN

++

===-Î


⑴证明：数列[image: image462.wmf]{

}

1

nn

aa

+

-

是等比数列；
⑵求数列[image: image463.wmf]{

}

n

a

的通项公式；
⑶若数列[image: image464.wmf]{

}

n

b

满足[image: image465.wmf]12

1

11

*

44...4(1)(),

nn

bb

bb

n

anN

-

--

=+Î

证明[image: image466.wmf]{

}

n

b

是等差数列.
【解析】⑴证明：[image: image467.wmf]21

32,

nnn

aaa

++

=-

Q


[image: image468.wmf]\

[image: image469.wmf])

(

2

1

1

2

n

n

n

n

a

a

a

a

-

=

-

+

+

+

,[image: image470.wmf]Q

[image: image471.wmf]3

,

1

2

1

=

=

a

a

,[image: image472.wmf]\

[image: image473.wmf])

(

2

1

1

2

+

+

+

+

Î

=

-

-

N

n

a

a

a

a

n

n

n

n


[image: image474.wmf]{

}

1

nn

aa

+

\-

是以[image: image475.wmf]21

aa

-

[image: image476.wmf]2

=

为首项，2为公比的等比数列。

⑵解：由（I）得[image: image477.wmf]*

1

2(),

n

nn

aanN

+

-=Î


[image: image478.wmf]112211

()()...()

nnnnn

aaaaaaaa

---

\=-+-++-+


[image: image479.wmf]12

*

22...21

21().

nn

n

nN

--

=++++

=-Î



⑶证明：[image: image480.wmf]12

1

11

44...4(1),

nn

bb

bb

n

a

-

--

=+

Q

[image: image481.wmf]12

(...)

42,

nn

bbbnnb

+++-

\=


[image: image482.wmf]12

2[(...)],

nn

bbbnnb

\+++-=

　①
[image: image483.wmf]1211

2[(...)(1)](1).

nnn

bbbbnnb

++

++++-+=+

　②
②－①，得[image: image484.wmf]11

2(1)(1),

nnn

bnbnb

++

-=+-

 即，[image: image485.wmf]1

(1)20.

nn

nbnb

+

--+=

　　③
[image: image486.wmf]21

(1)20.

nn

nbnb

++

-++=

　④
④－③，得[image: image487.wmf]21

20,

nnn

nbnbnb

++

-+=

 即，[image: image488.wmf]21

20,

nnn

bbb

++

-+=


[image: image489.wmf]*

211

(),

nnnn

bbbbnN

+++

\-=-Î

  [image: image490.wmf]{

}

n

b

\

是等差数列.
10.(2008北京）数列[image: image491.wmf]{

}

n

a

满足[image: image492.wmf])

,

2

,

1

(

)

(

,

1

2

1

1

L

=

-

+

=

=

+

n

a

n

n

a

a

n

n

l

，[image: image493.wmf]l

是常数.
⑴当[image: image494.wmf]1

2

=

a

时，求[image: image495.wmf]l

及[image: image496.wmf]3

a

的值；
⑵数列[image: image497.wmf]{

}

n

a

是否可能为等差数列？若可能，求出它的通项公式；若不可能，说明理由；
⑶求[image: image498.wmf]l

的取值范围，使得存在正整数[image: image499.wmf]m

，当[image: image500.wmf]m

n

>

时总有[image: image501.wmf]0

<

n

a

.
【解析】⑴由于[image: image502.wmf])

,

2

,

1

(

)

(

,

1

2

1

1

L

=

-

+

=

=

+

n

a

n

n

a

a

n

n

l

，且[image: image503.wmf]1

1

=

a

，
所以当[image: image504.wmf]1

2

=

a

时，得[image: image505.wmf]l

-

=

-

2

1

， 故[image: image506.wmf]3

=

l

.从而[image: image507.wmf]3

)

1

(

)

3

2

2

(

2

3

-

=

-

´

-

+

=

a

.
⑵数列[image: image508.wmf]{

}

n

a

不可能为等差数列.证明如下：
由[image: image509.wmf]1

1

=

a

，[image: image510.wmf]n

n

a

n

n

a

)

(

2

1

l

-

+

=

+

得
[image: image511.wmf]).

2

)(

6

)(

12

(

),

2

)(

6

(

,

2

4

3

2

l

l

l

l

l

l

-

-

-

=

-

-

=

-

=

a

a

a


若存在[image: image512.wmf]l

，使[image: image513.wmf]{

}

n

a

为等差数列，则[image: image514.wmf]1

2

2

3

a

a

a

a

-

=

-

，即
[image: image515.wmf].

3

1

)

2

)(

5

(

=

Þ

-

=

-

-

l

l

l

l


于是[image: image516.wmf].

24

)

2

)(

6

)(

11

(

,

2

1

3

4

1

2

-

=

-

-

-

=

-

-

=

-

=

-

l

l

l

l

a

a

a

a


这与[image: image517.wmf]{

}

n

a

为等差数列矛盾，所以，对任意[image: image518.wmf]l

，[image: image519.wmf]{

}

n

a

都不可能是等差数列.
⑶记[image: image520.wmf])

,

2

,

1

(

2

L

=

-

+

=

n

n

n

b

n

l

根据题意可知，[image: image521.wmf]0

1

<

b

且[image: image522.wmf]0

¹

n

b

，即[image: image523.wmf]2

>

l

且
[image: image524.wmf])

(

2

+

Î

+

¹

N

n

n

n

l

，这时总存在[image: image525.wmf]+

Î

N

n

o

，满足：当[image: image526.wmf]o

n

n

³

时，bn＞0；当[image: image527.wmf]1

-

£

o

n

n

时，[image: image528.wmf].

0

<

n

b


所以，由[image: image529.wmf]n

n

n

a

b

a

=

+

1

及[image: image530.wmf]0

1

1

>

=

a

可知，若[image: image531.wmf]o

n

为偶数，则[image: image532.wmf]0

<

o

n

a

，从而当[image: image533.wmf]o

n

n

>

时[image: image534.wmf]0

<

n

a

； 
若[image: image535.wmf]o

n

为奇数，则[image: image536.wmf]0

>

o

n

a

，从而当[image: image537.wmf]o

n

n

>

时[image: image538.wmf].

0

>

n

a


因此“存在[image: image539.wmf]+

Î

N

m

，当[image: image540.wmf]m

n

>

时总有[image: image541.wmf]0

<

n

a

”的充分必要条件是：[image: image542.wmf]o

n

为偶数，
记[image: image543.wmf])

,

2

,

1

(

2

L

o

=

=

k

k

n

，则[image: image544.wmf]l

满足：[image: image545.wmf]î

í

ì

<

-

-

+

-

=

>

-

+

=

-

0

1

2

)

1

2

(

0

2

)

2

(

2

1

2

2

2

l

l

k

k

b

k

k

b

k

k


故[image: image546.wmf]l

的取值范围是[image: image547.wmf]).

(

2

4

2

4

2

2

+

Î

+

<

<

-

N

k

k

k

k

k

l


[image: image548.wmf]\

[image: image549.wmf]\





























































































































































































































































































































































































































本卷第1页（共10页）_________________________________________________________   ___山东世纪金榜书业有限公司

