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绵阳市高中 2020级第二次诊断性考试

理科数学参考答案及评分意见

一、选择题：本大题共 12小题，每小题 5分，共 60分．

DACBD ABCAD CA

二、填空题：本大题共 4小题，每小题 5分，共 20分．

13．9 14． 1
3

15． 5 16．[1，3)

三、解答题：本大题共 6小题，共 70分．

17．解：（1）由 23 cos sin 3a C a C b  ，

可得 3sin cos sin sin 3sinA C a A C B  ，·················································· 2分
又 3sin 3sin( ) 3(sin cos cos sin )B A C A C A C    ，···································· 4分

∴ sin 3cosa A A ，5分

且
3

A 
 ，可得 3a  ；·······································································6分

（2）由
1 1cos( )
2 2

BA AC c b A c b         
 

，可得 1c b  ，······················ 8分

由余弦定理 2 2 2 2 cos 4c b a bc A     .···················································· 9分

∵
1 ( )
2

AT AB AC 
  

，

平方可得 2 2 21( ) [( ) ( ) 2 ]
4

AT AB AC AB AC   
    

，··································10分

即 2 2 21 5( ) ( 2 cos )
4 4

AT c b bc A   


，所以
5
2

AT  ．·······························12分

18．解：（1）因为 0.92<0.99，根据统计学相关知识， 2R 越大，意味着残差平方和
5

2

1

ˆ( )i
i

y y




越小，那么拟合效果越好，因此选择非线性回归方程② 2ˆ ˆ ˆy mx n  进行拟合更加符合

问题实际．·························································································4分

（2）令 2
i iu x ，则先求出线性回归方程： ˆ ˆ ˆy mu n  ，·································5分

∵
1 4 9 16 25 0.8 1.1 1.5 2.4 3.711 1.9

5 5
= ，u y       

   ，······················7分

2 2 2 2 2 2

1
( ) (1 11) (4 11) (9 11) (16 11) (25 11)

n

i
i

u u


           =374，············9分

∴ 1

2

1

( )( )
45.1ˆ 0.121
374( )

n

i i
i

n

i
i

u u y y
m

u u





 
  






，···················································10分
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由 ˆ1.9 0.121 11 n   ，得 ˆ 0.569 0.57n   ，············································· 11分
即 ˆ 0.12 0.57y u  ，

∴所求非线性回归方程为： 2ˆ 0.12 0.57y x  ．········································ 12分

19．解：设{ }nb 的公比为 q，则 2
3 1b b q  ，所以 28 2

27 3
q ，

所以
2
3

q   ，·····················································································2分

因为{ }nb 的各项都为正，所以取
2
3

q  ，···················································3分

所以
2( )
3

n
nb  ．···················································································4分

若选①：由 2 1( 1)n na S n   ，得 1 12 1( 2)≥n na S n   ，····························· 5分

两式相减得： 12 2 0n n na a a   ，整理得 12 ( 2)≥n na a n ，························ 6分

因为 1 1 0a   ，所以{ }na 是公比为 2，首项为 1的等比数列，····················· 7分

∴ 12nna
 ，····················································································· 8分

∴
1 4( )
2 3

n
n na b   ，··············································································9分

∵
1 4( )
2 3

xy   在 R 上为增函数，···························································10分

∴数列{ }n na b 单调递增，没有最大值，·················································· 11分

∴不存在m N  ，使得对任意的 ， ≤n n m mn N a b a b 恒成立．··················· 12分

若选择②：因为
2

1 1 ( 2)n n na a a n    ，且 1 20 0，a a  ，

∴{ }na 为等比数列，··········································································· 6分

公比 2

1

1
4

aq
a

  ，················································································7分

∴ 11( )
4

n
na

 ，··················································································· 8分

所以 11 2 2 1 1 2( ) ( ) 4 4 ( ) 4
4 3 3 6 6 3

≤
n

n n n
n n na b


        ．·································10分

当且仅当 1n  时取得最大值
2
3
，·························································· 11分

∴存在 1m  ，使得对任意的 ， ≤n n m mn N a b a b 恒成立．·························· 12分

若选择③：因为 11n na a   ，所以 1 1n na a   ( 2)≥n ，·····························5分

∴{ }na 是以 1为公差的等差数列，又 1 1a  ，············································6分

∴ na n ，所以
2( )
3

n
n na b n  ，···························································· 8分
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设 n n nc a b ，则 1 1
1

2 2 3 2( ) ( 1) ( ) ( )
3 3 3 3

n n n
n n

nc c n n  



        ，····················9分

∴当 3n  时， 1 0n nc c   ，所以 1n nc c  ，

当 3n  时， 1 0n nc c   ，所以 1n nc c  ，

当 3n  时， 1 0n nc c   ，所以 1n nc c  ，

则 1 2 3 4 5c c c c c    ，································································ 11分

∴存在 2 3m  或 ，使得对任意的 ， ≤n n m mn N a b a b 恒成立．······················ 12分

20．解：（1）设 1 1( )，B x y ， 2 2( )，C x y ，

直线 BC的方程为： 4x my  ( 1=m
k
)，···················································1分

联立 2 2

4

1
4 3

x my
x y
 




 

，消 x整理得： 2 2(3 4) 24 36 0m y my    ，····················· 2分

∴ 1 2 2

24
3 4

my y
m


 


， 1 2 2

36
3 4

y y
m

 


······················································ 3分

从而：
1 2 1 2

1 2
1 2 1 22 2 ( 6)( 6)
y y y yk k

x x my my


   
   

1 2
2

1 2 1 26 ( ) 36
y y

m y y m y y


  

2

2 2

2 2

36
13 4

36 144 436
3 4 3 4

m
m m

m m

 
 

 

∴ 1 2k k 为定值
1
4
.················································································ 5分

（2）直线 AB的方程为：
1

1

( 2)
2

yy x
x

 


，················································6分

令 4x  ，得到
1 1

1 1

6 6
2 6M

y yy
x my

 
 

，······················································7分

同理：
2

2

6
6N

yy
my




．·········································································· 8分

从而
1 2

1 2

6 6| | | | | |
6 6M N

y yMN y y
my my

   
 

1 2
2

1 2 1 2

36 | |
| 6 ( ) 36 |

y y
m y y m y y




  
······················································ 9分

又
2

2
1 2 1 2 1 2 2

12 4| | ( ) 4
3 4
my y y y y y
m


    


，
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2
1 2 1 2 2

144| 6 ( ) 36 |
3 4

m y y m y y
m

   


，····················································· 10分

所以 2| | 3 4MN m  ，······································································· 11分

因为：
1 [3 4]，m
k

  ，所以 | | [3 5 6 3]，MN  ，

即线段 MN长度的取值范围为 [3 5 6 3]， ．·············································12分

21．解：（1）由 a=1时， ( ) ( 1)( 1)xf x x e    ，············································· 1分

由 ( ) 0f x  解得：x>0或 x<−1；由 ( ) 0f x  解得：−1< x<0.························· 3分

故 f(x)在区间 ( 1) (0 )， ， ，    上单调递增，在区间(−1，0)上单调递减.·········· 4分

∴f(x)的极大值是 f(−1)=
2

2
e
e


，极小值是 f(0)=0；·······································5分

（2） ( ) ( 1)( ) [0 2]， ，xf x x e a x     时， 2[1 ]xe e ， ，且 2(2) 2 4 (0) 0，f e a f   ，

1 2 [0 2]， ，x x  ，恒有
2

1 2( ) ( ) 2≤f x f x a e  等价于 2
max min( ) ( ) 2≤f x f x a e  ．

i)若 1≤a 时， 0≥xe a ，故 ( ) 0≥f x ，所以 f(x)在区间[0，2]上单调递增，故

2 2
max min( ) ( ) (2) (0) 2 4 2≤f x f x f f e a a e      ，解得： 0 1≤ ≤a ，············· 6分

ii) 若 2≥a e 时， 0≤xe a ，故 ( ) 0≤f x ，所以 f(x)在区间[0，2]上单调递减，故

2 2
max min( ) ( ) (0) (2) 4 2 2≤f x f x f f a e a e      ，解得：

2 24
3

≤ ≤e a e ，······· 7分

iii) 若 21 a e  时，由 ( ) ( 1)( ) 0xf x x e a     解得：ln 2≤a x ，故 f(x)在区间 (ln 2]，a

上单调递增；·····················································································8分

由 ( ) ( 1)( ) 0xf x x e a     解得： 0 ln≤x a ，故 f(x)在区间 [0 ln )， a 上单调递减.

∴
2

min
1( ) (ln ) (ln )
2

f x f a a a   ， max( ) (2)f x f 或 f(0) ．

又 f(2)−f(0)= 22 4e a ，········································································· 9分

①当
2

1
2

≤
ea 时， f(2)−f(0) 0≥ ，故

2 2 2
max min

1( ) ( ) (2) (ln ) 2 4 (ln ) 2
2

≤f x f x f f a e a a a a e       ，

解得： 100 ≤a e ，又
2

1
2

≤
ea ，故此时

2

1
2

≤
ea ．································10分

②当
2

2

2
e a e  时， f(2)−f(0)<0，故

2 2
max min

1( ) ( ) (0) (ln ) (ln ) 2
2

≤f x f x f f a a a a e     ，

令
2 21( ) (ln ) 2

2
h a a a a e   ，则

21( ) (ln ) ln 1
2

h a a a    ，又 ln (2 ln 2 2)，a  ，
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故
21( ) (ln ) ln 1

2
h a a a    >0，即 h(a)在区间

2
2( )

2
，

e e 上单调递增，

又 2 2( ) 0h e e   ，则
2 21 (ln ) 2

2
≤a a a e 恒成立．····································· 11分

综上：
240

3
≤ ≤a e ．··········································································· 12分

22．解：（1）①当 B在线段 AO上时，由|OA|‧|OB|=4，则 B（2， ）或（2，
2
3

）；

②当 B不在线段 AO上时，设 B（ρ，θ），且满足|OA|‧|OB|=4，

∴A 4
（ ， ） 


 ，·············································································1分

又∵A在曲线 l上，则
4 4cos( ) sin( ) 2   
 

     ，··························· 3分

∴ 2sin 2cos    ，······································································ 4分

又∵
3
2

≤ ≤
   ，即

2
0≤ ≤

 .

综上所述，曲线 C的极坐标方程为：

2sin 2cos   
2

（0≤ ≤ ）
 ，或

32 ( )
2

= 或 =
    ．·························5分

（2）①若曲线 C为：
32 ( )
2

= 或 =
    ，此时 P，Q重合，不符合题意；

②若曲线 C为： 2sin 2cos   
2

（0≤ ≤ ）
 ，设 l1： 

2
（0≤ ≤ ）

 ，

又 l1与曲线 C交于点 P，联立
2sin 2cos
，

，

 
  


  

得： 2sin 2cosP    ，···································································· 6分

又 l1与曲线 l交于点 Q，联立
sin cos 2

，

，

 
   


   

得：
2

sin cosQ  





，······································································· 7分

又∵M是 P，Q的中点，

1sin cos (0 )
2 sin cos 2

≤ ≤
P Q

M

     
 


   


，·······························8分

令 sin cos t   ，则 2 sin( )
4

t   ，

又∵
2

0≤ ≤
 ，则

3
4 4 4
≤ ≤

    ，且1 2≤ ≤t ，
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∴
1(1 2)≤ ≤M t t
t

   ，且
1

M t
t

   在 1 2， 
 上是增函数，······················ 9分

∴
22
22

1
0≤ ≤M   ，且当

4 2
    时，即

4
  时等号成立．

∴ OM 的最大值为
2
2
．····································································10分

23．解：（1）由 ( )f x ≤3的解集为[n，1]，可知，1是方程 ( )f x =3的根，

∴ (1)f =3+|m+1|=3，则 m=−1，······························································ 1分

∴ ( )f x =|2x+1|+|x−1|，

①当 x≤ 1
2

 时， ( )f x =−3x≤3，即 x≥−1，解得：−1≤x≤ 1
2

 ，··················2分

②当
1 1
2

x  时， ( )f x =x+2≤3，解得：
1 1
2

x   ，································· 3分

③当 x≥1时， ( )f x =3x≤3，解得：x=1．················································ 4分

综上所述： ( )f x 的解集为[−1，1]，所以 m=−1，n=−1．······························ 5分

（2）由（1）可知 m=−1，则
1 2 2
2a b

  ．······················································ 6分

令
1
2

x
a
 ，

2 y
b
 ，则

12a
x

 ，
2b
y

 ，

又 a，b 均为正数，则 2x y  （ 0 0，x y  ），

由基本不等式得， 2 2≥x y xy  ，······················································· 7分

∴ 1≤xy ，当且仅当 x=y=1时，等号成立．

所以有
1 1≥
xy

，当且仅当 x=y=1时，等号成立．········································ 8分

又 2 2 2 2
2 2

4 416 4(2 )a b a b
x y

    

2 2

4 4 82≥
x y xy

  (当且仅当 x=y时，等号成立)．······· 9分

∴ 2 216 8≥a b 成立，(当且仅当，
1 2
2
，a b  时等号成立)．····················· 10分
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