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2017 北京平谷区初三（上）期末

数 学
一、选择题（本题共 30 分，每小题 3 分）下面各题均有四个选项，其中只有一个．．是符合题意的.

1. 若 3x=2y(xy≠0)，则下列比例式成立的是

A．
2 3
x y
 B．

2
3
x

y
 C．

3
2

x
y
 D．

3 2
x y


2．剪纸是国家级非物质文化遗产，下列剪纸作品中不是．．轴对称图形的是

A． B． C． D．

3．将抛物线 y=3x2
向上平移 2 个单位后得到的抛物线的表达式为

A．  23 2y x  B．  23 2y x  C． 23 2y x  D． 23 2y x 

4．在 Rt△ABC 中，∠C=90°，AC=2，BC=3，则 tanA 的值是

A．
3
2

B．
2
3

C．
2 13
13

D．
3 13
13

5．在公园的 O 处附近有 E，F，G，H 四棵树，位置如图所示（图中小正方形的边长均相等），现计划修建一座以 O

为圆心，OA 为半径的圆形水池，要求池中不留树木，则 E，F，G，H 四棵树中需要被移除的为

A．E，F，G B．F，G，H C．G，H ，E D．H，E，F

6．如图，在△ABC 中，点 D，E 分别在 AB，AC 上，且 DE∥BC，AD=1，BD=2，那么
AE
AC

的值为

A．1:2 B． 1:3 C． 1:4 D． 2:3

7．如图，在⊙O中，AB 为直径，BC 为弦，CD 为切线，连接 OC．若∠BCD=50°，

则∠AOC 的度数为

A．40° B．50° C．80° D． 100°

8．如图，二次函数  2 0y ax bx c a    的图象，当 5 0x   时，下列说法正确的是

A．有最小值﹣5，最大值 0； B．有最小值 2，最大值 6；

C．有最小值 0，最大值 6； D．有最小值﹣3，最大值 6．

9．某超市按每袋 20 元的价格购进某种干果.在销售过程中发现，该种干果每天的销售量 w（袋）与销售单价 x（元）

满足 w=﹣2x+80（20≤x≤40）．那么销售这种干果每天的利润 y（元）与销售单价 x（元）之间的关系式为

A．y= x﹣20 B．y=﹣2x+80 C．   2 80 20y x x    D．y=20（﹣2x+80）

10．如图，点 A的坐标为（0，1），点 B是 x轴正半轴上的一动点，以 AB 为边作等腰直角 ABC ，使  90BAC ，

第 6题图 第 7题图第 5题图
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设点 B的横坐标为 x，点C的纵坐标为 y，能表示 y与 x的函数关系的图象大致是

A． B． C． D．

二、填空题（本题共 18 分，每小题 3 分）

11．函数
1
2

y
x




的自变量 x 的取值范围是 .

12．如图，AB 是⊙O的直径，CD 是弦，∠ABD=60°，则∠C= °．

13．请写出一个在各自象限内，y的值随 x值的增大而减小的反比例函数表达

式 ．

14．如图，正方形 ABCD 内接于⊙O，⊙O 的半径为 1，则劣 AB的弧长是 ．

15．《九章算术》是我国古代内容极为丰富的数学名著，书中有下列问题“今有勾八步，股

十五步，问勾中容圆径几何？”其意思是：“今有直角三角形，勾（短直角边）长为 8 步，

股（长直角边）长为 15 步，问该直角三角形能容纳的圆形（内切圆）直径是多少？”小米想：

要想求内切圆的直径长，只需要求出半径的长即可．因此设内切圆的半径为 r,

则 AF= （用含 r 的代数式表示）.根据题意，所列方程

为 ．

16．下面是“经过已知直线外一点作这条直线的垂线”的尺规作图过程：

已知:直线 l 和 l 外一点 P

求作：经过点 P 且垂直于 l的直线．

作法:如图，

（1）在直线 l 上任取点 A，连接 AP；

（2）作线段 AP 的垂直平分线，垂足为点 O；

（3）以点 O 为圆心，AP 为直径作圆，交直线 l 于点 B；

（4）作直线 BP．

所以直线 BP 就是所求作的垂线．

请回答：该作图的依据是 ．

三、解答题（本题共 72 分，第 17-26 题，每小题 5 分，第 27 题 7 分，第 28 题 8，第 29 题 7）解答应写出文字说

明、演算步骤或证明过程.

17．计算：  01 3 2sin 60 12 1 2 tan 45°    



3 / 10

18．已知：抛物线 2 2 3y x ax a   ，经过点（2，﹣3）.

（1）求 a 的值；

（2）求出抛物线与 x轴、y 轴的交点的坐标．

19．如图，在 Rt△ABC 和 Rt△CDE 中，∠B =∠D=90°，C为线段 BD 上一点，且 AC⊥CE 于 C．

求证：Rt△ABC∽Rt△CDE．

20．如图，当宽为 2cm 的刻度尺的一边与⊙O 相切于点 C 时，另一边与⊙O交于 A，B

两点，读数如图（单位：），求⊙O的半径．

21．如图，小东在教学楼距地面 8米高的窗口 C处，测得正前方旗杆顶部 A点的仰角为

37°，旗杆底部 B 的俯角为 45°，求旗杆 AB 的高度.

（参考数据：sin37°≈0.60，con37°≈0.80，tan37°≈0.75）

22．在平面直角坐标系 xOy中，直线 y=kx+b（k≠0）与双曲线
4y
x

 的一个交点为

A（1，m）．

（1）求 m 的值；

（2）直线 y=kx+b（k≠0）又与 y 轴交于点 B，过 A 作 AC⊥x 轴于 C，若 AC=2OB，求

直线 y=kx+b（k≠0）的表达式．

23．如图，是一座古拱桥的截面图，拱桥桥洞上沿是抛物线形状，拱桥的跨度为 10m，桥洞与水面的最大距离是 5m，

桥洞两侧壁上各有一盏距离水面 4m 的景观灯，求两盏景观灯之间的水平距离（提示：请建立平面直角坐标系后，

再作答）．

24．在△ABC 中，AB=15，BC=14，AC=13，求△ABC 的面积．某学习小组经过合作交流，给出了下面的解题思路，请．

你．按照．．他们的解题思路完成解答过程．．．．．．．．．．．．．．

根据勾股定理，利用
AD 作为“桥梁”，建
立方程模型求出 x．

过 A 作 AD⊥BC 于 D，
设 BD = x，用含 x 的
代数式表示 CD．

利用勾股定理求
出 AD 的长，再计
算三角形面积．

A

D CB
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25．小聪是一名爱学习的孩子，他学习完二次函数后函数 y=x2
（x﹣3）的图象和性质进行了探究，探究过程如下，

请补充完整．

（1）自变量 x 的取值范围是全体实数，x 与 y 的几组对应数值如下表：

x …
6
5


-

1

2
3


1
2


1
4


1
4

2
3

1
4
3

5
3

7
3

2
8
3

13
4

…

y …
-6.0

5

-

4

-1.6

5

-0.8

9

-0.2

0

-0.1

7

-1.0

5
m

-2.9

5

-3.7

1

-3.6

4

-

4

-2.3

4

2.6

9
…

其中 m= ；

（2）如图，在平面直角坐标系 xOy 中，描出了以上表中各对对应值为坐标点，根

据描出的点，画出该函数的图象；

（3）观察函数图象，写出一条该函数的性质 ；

（4）进一步探究函数图象发现：

①函数图象与 x 轴有交点，所以对应的方程 x2（x﹣3）=0 有 个互为不相等

的实数根；

②若关于 x 的方程 x2（x﹣3）=a 有 3个互为不相等的实数根，则 a 的取值范围

是 .

26．如图，已知⊙O 的直径 AB=10，弦 AC=6，∠BAC 的平分线交⊙O 于点 D，过点 D 作

DE⊥AC 交 AC 的延长线于点 E．

（1）求证：DE 是⊙O 的切线；

（2）求 DE 的长．

27．已知，抛物线 C1：  2 4 4 1 0y mx mx m m     经过点（1,0）.

（1）直接写出抛物线与 x 轴的另一个交点坐标；

（2）①求 m 的值；

②将抛物线 C1的表达式化成 2( )y x h k   的形式，并写出顶点 A 的坐标；

（3）研究抛物线 C2：  2 4 3 0y kx kx k    ，顶点为点 B.

①写出抛物线 C1，C2共有的一条性质；

②若点 A，B 之间的距离不超过 2，求 k的取值范围.

28．如图，在△ABC 中，∠BAC=90°，AB=AC，点 D是△ABC 内一动点（不包括△ABC 的边界），连接 AD．将线段 AD

绕点 A顺时针旋转 90°，得到线段 AE．连接 CD，BE．

（1）依据题意，补全图形；

（2）求证：BE=CD．

（3）延长 CD 交 AB 于 F，交 BE 于 G．

①求证：△ACF∽△GBF；

②连接 BD，DE，当△BDE 为等腰直角三角形 时，请你直接．．写出 AB：BD

的值．

备用图
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29．定义：若点 P（a，b）在函数
1y
x

 的图象上，将以 a 为二次项系数，b 为一次项系数构造的二次函数 y=ax2
+bx

称为函数
1y
x

 的一个“二次派生函数”．

（1）点（2，
1
2
）在函数

1y
x

 的图象上，则它的“二次派生函数”是 ；

（2）若“二次派生函数” y=ax2
+bx 经过点（1,2），求 a,b 的值；

（3）若函数 y=ax+b 是函数
1y
x

 的一个“一次派生函数”，在平面直角坐标系 xOy 中，同时画出“一次派生函数”

y=ax+b 和“二次派生函数” y=ax2
+bx 的图象，当﹣4＜x＜1 时，“一次派生函数”始终大于“二次派生函数”，

求点 P的坐标.
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数学试题答案
一、选择题（本题共 30 分，每小题 3 分）

题号 1 2 3 4 5 6 7 8 9 10

答案 A B C A A B C D C D

二、填空题（本题共 18 分，每小题 3 分）

11．x≠2；12．30；13．答案不唯一，如
1y
x

 ；14．
1
2
π ；

15．8﹣r；·········································································································· 1

 2 2 223 2 8 15r   （答案不唯一，等价方程即可） ； ································3

16．（1）到线段两端距离相等的点在线段的垂直平分线上；···································· 1
（2）直径所对的圆周角是直角；·································································· 2
（3）两点确定一条直线．············································································3
（其他正确依据也可以）．

三、解答题（本题共 72 分，第 17-26 题，每小题 5 分，第 27 题 7 分，第 28 题 8，第 29 题 7）解答应写出文字说

明、演算步骤或证明过程.

17．解：原式=
33 1 2 2 3 1
2

- + - + ······································································· 4

=0.·········································································································5

18．解：（1）∵抛物线 2 2 3y x ax a   ，经过点（2，﹣3），

∴4 4 3 3a a    .···································································· 1
解得 a=1.·····················································································2

（2）∴抛物线表达式为 2 2 3y x x   .·················································3

令 y=0，得 2 2 3 0x x   .

解得 x1=﹣1，x2=3.

∴抛物线与 x 轴的交点为（﹣1,0），（3,0）.···································· 4
令 x=0，得 y=﹣3.

∴抛物线与 y 轴的交点为（0，﹣3）.··············································5
19．证明：∵在 Rt△ABC 中，∠B =90°，

∴∠A +∠ACB=90°．········································································1
∵AC⊥CE 于 C，

∴∠ACB +∠DCE=90°．·····································································2
∴∠A=∠DCE．·················································································3
∵∠B =∠D，·················································································· 4
∴Rt△ABC∽Rt△CDE．······································································5

20．解：连接 OA.

由题意可知，OC⊥AB 于 D.

∴AD=BD.·····································1
∵AB=8，

∴AD=4.······································ 2
设 OA=r，则 OD=r﹣2.····················3

∴  22 2 4r r   .················ 4

解得 r=5.································· 5
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∴⊙O的半径为 5.

21．解：过点 C作 CE⊥AB 于 E，················· 1
∴BE=8.······································ 2
在 Rt△CBE 中，∠BCE=45°，

∴CE=BE=8.································· 3
在 Rt△ACE，∠ACE=37°，

∴AE=CE×tan37°≈8×0.75=6.······ 4
∴AB=AE+BE=6+8=14（米）.············ 5
答：旗杆 AB 的高度为 14 米.·····

22．解：（1）∵点 A（1，m）在反比例函数
4y
x

 上，

∴ 4m  ．······················································································ 1
（2）∴A（1，4）．

∴k+b=4．························································································ 2
∵AC⊥x 轴于 C，

∴AC=4．

∵AC=2OB，

∴OB=2．··························································································3
∴B 点坐标为（0,2）或（0，﹣2）．

当 B（0,2）时，b=2，k=2，

∴y=2x+2．·······················································································4
当 B（0, ﹣2）时，b=﹣2，k=6，

∴y=6x﹣2．····················································································· 5
综上所述，直线的表达式为 y=2x+2 或 y=6x﹣2．

23．解：如图，建立坐标系.··················································································· 1

由题意可知，抛物线经过（5,﹣5）点.

设抛物线表达式为 y=ax2
(a≠0).···································································2

∴25a=﹣5.

解得
1
5

a   .

∴抛物线表达式为 21
5

y x  .····································································· 3

∵桥洞两侧壁上各有一盏距离水面 4m 的景观灯，

∴y=﹣1. ································································································4

∴ 211
5
x   .

解得 5x   .

∴两盏景观灯之间的水平距离为 2 5．·························································5

（答案不唯一，请酌情给分）

24．解：过 A 作 AD⊥BC 于 D，·················································· 1
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在△ABC 中，AB=15，BC=14，AC=13，

设 BD x ，∴ 14CD x  ．

由勾股定理得： 2 2 2 2 215AD AB BD x    ，
2 2 2 2 213 (14 )AD AC CD x     ，

∴ 2 215 x  2 213 (14 )x  ，········································ 2
解之得： 9x  ．···················································3

∴BD=9，CD=5．

∴ 12AD  ．···························································· 4

∴
1
2ABCS BC AD 

1 14 12 84
2

    ．··························· 5

25.解：（1）m=﹣2；······························································································1
（2）如图，图象正确；··············································································· 2

（3）答案不唯一：如该函数图象经过原点；····················································· 3
（4）①2；································································································· 4

②﹣4＜a＜0.·······················································································5
26．（1）证明：连接 OD．

∵AD 平分∠BAC，

∴∠DAE=∠DAB．·····································1
∵OA=OD，

∴∠ODA=∠DAO．

∴∠ODA=∠DAE．

∴OD∥AE．············································ 2
∵DE⊥AC，

∴OD⊥DE．············································ 3
∴DE 是⊙O 切线．

（2）解：连接 BC，与 OD 交于点 F．

∵OD∥AE，

∴∠ACB=∠OFD=90°．

∴四边形 CEDF 是矩形．

∵直径 AB=10，弦 AC=6，

∴BC=8．··············································· 4
∴FC=4．

∴DE=4．··············································· 5
27．解：（1）（3,0）；···························································································· 1

（2）①把（1,0）代入  2 4 4 1 0y mx mx m m     中，

解得 m=1..························································································· 2

A

D CB
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②∴抛物线 C1的表达式为：  22 4 3 2 1y x x x      ．························ 3

∴顶点 A 的坐标为（2，﹣,1）．··························································· 4
（3）①答案不唯一：如

对称轴都是 x=2，·············································································· 5

②  2 4 3 0y kx kx k   

=  22 4 3k x k  

∴B（2,﹣4k+3）.

∵点 A，B 之间的距离不超过 2，

∴点 B 的界点坐标可能为（2,1）或（2，﹣3）.········································6

当点 B 的坐标为（2,1）时，
1
2

k  .

当点 B 的坐标为（2，﹣3）时，
3
2

k  .

∴k 的取值范围为：
1 3
2 2

k  .····························································· 7

28．（1）依据题意，画图正确，如图 1．··································································· 1
（2）证明：如图 1，由题意，得 AD=AE，∠DAE=90°．

∵∠BAC=90°，

∴∠CAD+∠BAD=∠BAE+∠BAD=90°．

∴∠CAD=∠BAE．··········································································· 2
∵AB=AC，

∴△CAD≌△BAE．···········································································3
∴CD=BE．·····················································································4

（3）证明：①如图 2，

∴∠ACD=∠ABE．··········································································· 5
∵∠AFC=∠GFB．

∴△ACF∽△GBF．···········································································6
②当∠EDB=90°时 ， 如图3， : 5 : 2AB BD  ； ························ 7
当∠BED=90°时 ， 如图4， : 5 : 2AB BD  ． ··························· 8

图 1
图 2

图 4图 3
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29．解：（1）
2 12

2
y x x  ；·················································································1

（2）∵（1,2），

∴a+b=2.··························································································· 2
∵ab=1，
∴a（2﹣a）=1.·················································································· 3

解得 a=1.
∴b=1.······························································································ 4

（3）当 x=﹣4 时，代入函数表达式得

y=16a﹣4b
y=﹣4a+b
∴16a﹣4b=﹣4a+b.
即 b=4a.
∵ab=1，

∴
1
2

a   .·························································································5

∴ 2b   .

∵当﹣4＜x＜1 时，“一次派生函数”始终大于“二次派生函数”，

∴
21 2

2
y x x  ，

1 2
2

y x  .······························································6

∴
1 ,2
2

P  
 
 

.·······················································································7
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