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绵阳市高中 2021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．

ABACC ABDDC AB

二、填空题：本大题共 4小题，每小题 5分，共 20分．

13． 2
10

14． 3
7

15． 1
2

16． 2 0x y 

三、解答题：本大题共 6小题，共 70分．

17．解：（1）设数列 na 的公差是 d ，

则
1

1

5 45 45
2

6 56 60
2

a d

a d

  
   


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

解得
1

2
5

d
a


 
，···············································································4分

∴ 2 3na n  ；············································································6分

（2）
1

1 1 1 1 1( )
(2 3)(2 5) 2 2 3 2 5n na a n n n n

  
   

，······························ 8分

∴
1 1 1 1 1 1 1( ... )
2 5 7 7 9 2 3 2 5nT n n

      
 

················································· 10分

1 1 =
10 4 10 10 25

n
n n

 
 

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

18．解：（1）
2

2 ( )
( )( )( )( )

n ad bcK
a b c d a c b d




   

2100(20 20 30 30) =4>3.841
60 40 50 50

  


  
，·································· 4分

故有 95%的把握认为喜欢旅游与性别有关．········································· 5分

（2）根据题意，全市男性市民喜欢旅游的概率为
2
5
，

2~ (2 )
5

 ， ，·············6分

 的可以取值为 0，1，2，···································································7分

23 9( 0) ( )
5 25

P     ，··································································································· 8分
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1 1 1
2
2 3 12( 1) ( ) ( )
5 5 25

P C    ，································································· 9分

22 4( 2) ( )
5 25

P     ，······································································· 10分

 的分布列如下：

 0 1 2

P
9
25

12
25

4
25

································································································ 11分

∴
2 4( ) 2
5 5

E     ．········································································12分

19．解：（1）∵ ( cos cos )a b c c B
2 2 2 2 2 2

( )
2 2

a b c c ba b c
ab c

a
a

   
  ······················2分

2 2
2 2 22 2

2
b c b c c

    ，·············································· 4分

∴
2 22b c ；·················································································· 5分

（2）∵ BA BC c 
 

，

∴ cosc a B c   ，·········································································· 6分

∴ cos 1a B  ，①············································································ 7分

又∵ sin 2b A  ，②

sin sin sin  tan 2
cos sin cos
b A B A B
a B A B

  
②

得：
①

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

又∵B是△ABC的内角，

∴ cos 3
3

B  ，又   cos 1a B  ，则
1 3

cos
a

B
  ，································ 9分

∴在△ABC中，由余弦定理得：

∴ 2 2 2 22 co 2s 3b a c ac B c c    ，·············································· 10分

由（1）知： 2 22b c ，

∴ 222 23c cc  ，

∴ 1c  或 3c   （舍），··································································11分

又 2 22b c ，则 2b  ．··································································12分
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20．解：（1）设 ),( 11 yxA ， ),( 22 yxB ，

联立








pyx
kxy
2

2
2

，消 y整理得： 0422  ppkxx ，··························· 2分

所以： pkxx 221  ， pxx 421  ，····················································3分

∴
2

2

1

1

2

2

1

1 )
2

2()
2

2(
22

x

pkx

x

pkx

x

py

x

py
kk FBFA













21

2121 ))(
2

2(2

xx

xxpxkx 


0)
4

1()
2

2(
2

2 
pkpkk ································································ 4分

所以 4p ，即抛物线 E的方程为： yx 82  ；····································· 5分

（2）由（1）可知： kxx 821  ， 1621 xx ··········································6分

且 06464 2  k ，所以： 12 k ，

184)(|| 2
21

2
2121  kxxxxxx ，········································· 7分

直线 FA的方程为： 22

1

1 


 x
x

yy ，所以：
1

1

1

1

4
4

2
4

kx
x

y
xxM 




 ，······· 8分

同理：
2

2

2

2

4
4

2
4

kx
x

y
xxN 




 ，

所以 |
4
4

4
4|||||

2

2

1

1

kx
x

kx
xxxMN NM 




 ··························································9分

|
)(416
)(16|

21
2

21

21

xxkxxk
xx



 ···································································10分

16
1

8
|1|
18

22

2










kk
k

······································································11分

解得： 1
2
5

 k 或
2
51  k ．················································12分

21．解：（1）令 2( )g x xx a a   ，则 ( )g x 在[0，+∞)上至少有一个零点．········· 1分
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( )g x 的对称轴为：
2
ax   ，

①当 a=0时， 2( )g x x 在[0，+∞)上恰有一个零点，符合题意；·················2分

②当 a>0时，对称轴
2
ax   <0，则 ( )g x 在[0，+∞)是增函数，

而 (0) 0g a   ， (1) 1 0g   ，

∴ ( )g x 在[0，+∞)上必有一个零点，符合题意；······································ 3分

③当 a<0时，对称轴 0
2
ax    ，

则 ( )g x 在[0，
2
a

 )上是减函数，在[
2
a

 ，+∞)是增函数，

∵ ( )g x 在[0，+∞)上至少有一个零点，

∴只需 2 4 0a a = ≥ ，则 4≤a  ，························································4分

综上所述，a的取值范围为 ( 4 ] [0 )， ，   ．···································5分

（2）解法一：
((

e
)) )( 2

x
x af x x    ，······················································· 6分

∵ ( )f x 在 R 上是单调函数，则 2a   ，················································7分

∴ ( )f x 在 R 上是单调递减函数，

∴
2 2( )
e

2
x

xf xx  
 ，要证 1 2 2≥x x ，即证 1 22≥x x ，

结合 ( )f x 在 R 上是减函数，所以只需证 1 2( ) (2 )≤f x f x ，·························8分

而 1 2( ) ( )
e
2f x f x ，即证 2 2(2 ) ( ) 2 0

e
≥f x f x   （*）·······························9分

令
2 2

2( ) (2 ) ( 2 2 2 2
e e

) x xh x f x f x x x x x


   
    ··························· 10分

2
2

1 1( 2 2)( )
e ex xx x     ······················································ 11分

2 2

1 1 1 21 2 2
e e e e

≥ x x    ，当 x=1时，等号成立，

∴（*）成立.命题得证．·································································· 12分

解法二：
((

e
)) )( 2

x
x af x x    ，·························································6分
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∵ ( )f x 在 R 上是单调函数，则 2a   ，

∴ ( )f x 在 R 上是单调递减函数，

∴
2 2( )
e

2
x

xf xx  
 ，

2(( 2)
e

)
x

xf x  
 ，且

1(1)
e

f  ，

当 1 2 1=x x 时， 1 2( ) ( )
e
2f x f x  ，符合题意；

当 1 2 1≤x x 时， 1 2( ) ( )
e
2f x f x  ，不符合题意；

当 1 21≤x x 时， 1 2( ) ( )
e
2f x f x  ，不符合题意；······································7分

∴ 1 21x x  ，要证 1 2 2x x  ，即证 1 22x x  ，

结合 ( )f x 在 R 上是减函数，所以只需证 1 2( ) (2 )f x f x  ，

而 1 2( ) ( )
e
2f x f x ，即证 2 2(2 ) ( ) 2 0

e
f x f x    对任意 2 1x  成立．（*）······· 8分

令 ( ) (2 ) ( )
e
2h x f x f x    ，

∴
2 2 2 2

2 2
( 2) ( e ) [e( 2)]( ) (2 ) ( )

e e e e

x

x x x
x x x xh x f x f x 

            ，··················· 9分

令 2 2( ) ( e ) [e( 2)] ( e e 2e)( e e 2e)x x xp x x x x x x x        ，

函数 e e 2exy x x   在(1，+∞)上是增函数，则 e e 2e 0xx x   ，·············· 10分

函数 e e 2exy x x   (x>1)，则 ( 1)e e exy x     ，

∴ e e 2exy x x   在(1，+∞)上是增函数，则 e e 2e 2e≥xx x  ，················11分

∴ ( ) ( ) 0p x h x  在(1，+∞)上恒成立，

∴ ( )h x 在(1，+∞)上是增函数，则 ( ) (1) 0h x h  ，

∴（*）成立，命题得证．································································ 12分

22．（1）由题意： 11)
2
()

3
2222  ttyx

（ ，且 013 2  tx ，·················· 2分

∴曲线 C的普通方程为： )0(1
49

22
 xyx ························································· 3分

∴曲线 C的极坐标方程为
2 2 2 2cos sin 1
9 4

   
  （

22


 ），

即 2
2

36
4 5sin







（
22


 ）；·····················································5分
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（2）由（1）得 2
2

36
4 5sin







，

因为且 OA⊥OB，不妨设 )( 1 ，A ， )
2

( 2
 ，B ，····························· 6分

∴


 2
2
1 sin54

36


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

∴
22

2
2

)
2

(sin54

36





 =
2cos54

36


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

∴ 22
11

OBOA
 2

2
2

2

11


 ····················································································9分

36
cos54sin54 22  


36
58


36
13

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

23．（1）证明：因为 ))(11( 22 byax
ba

 2
22

2 y
a
by

b
axx 

a
by

b
axyx

22
22 2  222 )(2 yxxyyx  ，············ 3分

∴
 

babyax
yx 11

22

2





，····································································· 4分

当且仅当
a
by

b
ax 22

 ，即 byax  时，等号成立；·····································5分

（2）函数
245
144)( 2

2





xx
xxxf

245
)12(

2

2





xx

x  
22

2

)1(23
)1(





xx
xx ·······················7分

根据（1）的结论，
 

6
5

2
1

3
1

)1(23
)1(

22

2





xx

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

当且仅当 )1(23  xx ，即 2x 时，等号成立．·····································9分

∴函数 )0(
245
144)( 2

2





 x
xx
xxxf 的最大值为

6
5
，此时 x=2．···················· 10分
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