
















三明市 2023－2024 学年初中毕业班第二次教学质量监测

数学参考答案

一、选择题：本题共 10 小题，每小题 4 分，共 40 分.在每小题给出的四个选项中，

只有一项是符合题目要求的.

1. A 2. B 3. B 4. D 5.C 6. C 7. D . 8. B 9.C 10.A

二、填空题：本题共 6 小题，每小题 4 分，共 24 分.

11. 4 12. 60 13. 3
5

14. k＞－1 15. 2
3

16. m≥1或 m≤0

三、解答题：本题共 9 小题，共 86 分.解答应写出文字说明、证明过程或演算步骤.

17.（本小题满分 8 分)

解：
�—3
2
≤x－1

� − 3≤2� − 2.···································································· 2 分

� − 2�≤−2 + 3.

−�≤1.···········································································5 分

�≥−1.········································································ 7 分

原不等式的解集在数轴上表示如下：

······················· 8 分

18.（本小题满分 8分)

解：
�

�+1
− 1

�2+�

＝
�2

�(�+1)
− 1

�(�+1)
·····································································4 分

＝
(�+1)(�−1)
�(�+1)

··········································································· 6 分

＝
�−1
�

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

19.（本小题满分 8 分)

证明：连接 AD·····························································································1分

∵BC边与⊙A相切于点 D，

∴�� ⊥ �C. ······································································ 3 分

∵AB＝AC，



∴∠BAD＝∠CAD·····························································6 分

∴��� = ���．··································································8分

20.（本小题满分 8 分)

解：（1）宁婧的期末评价成绩为
90+76+80

3
＝82（分）；························4 分

（2）设李唐期末考试成绩为 x分，

根据题意，得：
82×2+70×3+5�

2+3+5
≥80，········································· 6 分

解得 x≥85.2，··································································· 7 分

答：李唐在期末至少考 86 分才能达到优秀．···························· 8 分

21.（本小题满分 8 分)

解：（1）如图，正方形 ABCD就是所要求作的.······························· 4分

方法一： 方法二： 方法三：

（2）

∵∠MON＝90°，OM＝ON，

∴∠OMN＝∠ONM＝45°.····················································5分

∵四边形 ABCD是正方形，

∴OA＝OD，∠AOD＝90°.

∵∠MON＝∠MOA＋∠AON，∠AOD＝∠NOD＋∠AON，

∴∠MOA＝∠NOD.

∴△MOA≌△NOD.··························································7 分

∴∠OMA＝∠OND＝45°.

∴∠MND＝90°.

∴DN⊥MN．·································································· 8分



22.（本小题满分 10 分)

解：（1）设这个服务区的加油枪有 x个，则充电桩有 1.5x个，··········1分

根据题意得：10x+2×1.5x＝104，·············································· 2分

解得：x＝8．·········································································3分

答：这个服务区的加油枪有 8个，充电桩有 12个；······················ 4分

（2）设电动汽车在高速路上行驶时平均每公里所耗电费为 y元，·········5分

根据题意得：
60
�
= 300

�+0.6
···························································· 7 分

解得：y＝0.15，·····································································8分

经检验，y＝0.15是所列方程的解，且符合题意．························· 9分

答：电动汽车在高速路上行驶时平均每公里所耗电费为 0.15元．··· 10分

23.（本小题满分 10 分)

解：（1）直径所对的圆周角是直角

（或者等边对等角与三角形内角和定理）；························2 分

（2）如图①过点 D作 DF⊥BC，AH⊥BC,垂足分别为点 F和 H，

则 DF=t，DF∥AH.

∴∠BFD＝∠BHA.

∵∠DBF＝∠ABH，

∴△BDF∽∠BAH.··························································· 4 分

∴
��
��
＝

��
��
.

∵BD=b，AB=a ，DF=t，

∴
�
�
＝

�
��
.

∴�� = ��
�
.····································································· 6 分

（3）方法一：

测量步骤如下：

步骤一：如图②，测得 AC=a cm；

步骤二：测得 AD=a cm（点 D在边 BC上）；···························· 7分

步骤三：测得 DC=b cm；

步骤四：测得 DE=1
2
b cm；·····················································8 分



步骤五：测得 AE=c cm.

则 BC边上的高为 c cm.······················································· 10 分

方法二：

测量步骤如下：

步骤一：测得 AB=a cm；

步骤二：如图，将刻度尺的一边与 BC边重叠，刻度尺的另一边与木板的 AB边交点为 D，

与木板的 AC边交点为 DE，测得 DE=b cm. ················· 8分

求解过程如下：

过点 A作 AH⊥BC,垂足为 H，AH交 DE于点 F

则 FH=t，DE∥BC.

∴∠ABC＝∠ADE，AF⊥DE.

∵∠BAC＝∠DAE，

∴△ADE∽△ABC.······························································· 9分

∴
��
��

= ��
��
.

∵BC=a，DE=b，AF=AH－t,

∴
��−�
��

＝
�
�
.

∴AH＝ ��
�−�

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

方法三：

测量步骤：测得 BC=a cm，AC=bcm，AB=c cm.························· 8分

求解过程如下：

过点 A作 AH⊥BC,垂足为 H，

设 BH=xcm，则�2 − �2 = �2 − � − � 2

解得 x=�
2+�2−�2

2�

∴AH= �2 − �2+�2−�2

2�

2
.···················································· 10 分

24.（本小题满分 12 分)

解： （1）如图①∵△ADE沿 AE翻折得到△AFE，

∴∠AED＝∠AEF． ··································································1分

∵四边形 ABCD是平行四边形，



∴AB∥CD．

∴∠AED＝∠EAB．··································································· 2分

∴∠AEF ＝∠EAB．·································································· 3分

∴AG＝EG．·············································································4分

（2）方法一：如图②

∵四边形 ABCD是平行四边形，

∴AB∥CD，AD∥BC．

∴∠ABF＝∠BEC，∠D＋∠BCE＝180°．

∵△ADE沿 AE翻折得到△AFE，

∴AD＝AF，∠D＝∠AFE，∠AED＝∠AEF．

∵∠AFE＋∠AFB＝180°，

∴∠AFB＝∠BCE．

∴△AFB≌△BCE．····································································6分

∴FB＝CE．

∵F为 BE的中点，

∴EF＝FB．

∴CE＝EF．··············································································7分

∴∠EFC＝∠ECF．

∵∠DEF＝∠EFC＋∠ECF＝∠AED＋∠AEF，

∴∠EFC＝∠AEF＝1
2
∠DEF．

∴CF∥AE．··············································································8分

方法二：

如图③，连接 DF，交 AE于点 M．

∵△ADE沿 AE翻折得到△AFE，

∴AD＝AF，DE＝EF．

∴AE垂直平分 DF，

∴M为 DF中点．

∵F为 BE的中点，

∴�� = 1
2
��．··········································································· 6分

图①

图②



∵四边形 ABCD是平行四边形，

∴AB＝CD．

由（1）同理可得 AB＝BE，

∴�� = 1
2
��．

∴�� = 1
2
��，

∴E为 CD中点．

∴ EF是△DFC的中位线

∴CF∥AE． ············································································ 8分

（3）如图④，连接 AC，CF．

∵四边形 ABCD是平行四边形，AB＝AD＝4，

∴□ABCD是菱形．

∴CD＝AD＝4，AD∥BC．

∵∠D＝60°，

∴△ACD是等边三角形，∠DCB＝120°．

∴AD＝AC．

∵△ADE沿 AE翻折得到△AFE，

∴AD＝AF，EF＝DE＝3，∠AFE＝∠D＝60°．

∴AC＝AF．

∴∠ACF＝∠AFC．

∴∠ACF－∠ACB＝∠AFC－∠AFE，

即∠PCF＝∠PFC．

∴PC＝PF．············································································ 10分

方法一：

如图④，过点 P作 PQ⊥DC，交 DC延长线于点 Q，则∠PCQ＝60°．

∴CQ＝1
2
PC，�� = 3

2
��．

在 Rt△EPQ中，��2＋��2＝��2 ，

∴(1＋ 1
2
��）

2
＋( 3

2
��)2＝(3 − ��)2．

整理，得 1＋��＋ 1
4
��2＋ 3

4
��2＝9 − 6��＋��2



解得 PC＝8
7
． ·········································································12分

方法二：

如图⑤，延长 EF，交 AB延长线于点 N．

∵AB=AD＝4， DE＝3，

∴BC＝4，EF＝3，EC＝1

令 PC＝PF＝x，BN＝y，则 BP＝4－x．

由（1）同理可得 AN＝EN＝4＋y．

∴EP＝3－x，NP＝4+ y－3＋x＝1＋x + y．

∵四边形 ABCD是平行四边形，

∴AB∥CD．

∴∠CEP＝∠BNP，∠ECP＝∠NBP．

∴△CEP∽△BNP．

∴
��
��

= ��
��

= ��
��
．

∴
1
�
= �

4−�
= 3−�

1＋�+�
．

整理，得 xy＋x＝4，xy＋x＝2y－1，解得 � = 5
2
．

代入，得� = 8
7
．

∴PC＝8
7
．···············································································12分

25.（本小题满分 14分)

解：（1）∵抛物线 C1：y＝ax2＋bx＋c的顶点为 P（1，－3)，

∴y＝a(x－1)2－3＝ax2－2ax＋a－3.············································ 2分

∴c＝a－3，

∴a－c=3.············································································ 4分

（2）①∵b＝－2a，

∴抛物线 C1的表达式为 y＝ax2－2ax＋c＝a � − 1 2－a＋c，

∴抛物线 C1顶点 P坐标为（1，－a+c）.

∵抛物线 C1绕点 M旋转 180°得到抛物线 C2，顶点为 Q，

∴点 Q与点 P关于点 M（－2，0）对称，

∴点 Q坐标为（－5，a－c）.·······················································5分



∴抛物线 C2的表达式为 y＝－a � + 5 2＋a－c.

∵点 P（1，－a+c）在抛物线 C2上，

∴－a 1 + 5 2+a－c＝－a+c.

∴c＝－17a.·············································································· 6分

∵
�−�
3�

≤�≤�+2�
5�

∴－6≤�≤－3.

∵a>0，当－6≤�≤－3时，抛物线 C1最低点的纵坐标为－2，

∴� =－3时，y＝a � − 1 2－a+c＝－2.

∴16a－a－17a＝－2.

∴a＝1.···················································································· 8分

∴抛物线 C1的解析式 y＝x2－2x－17.············································· 9分

②四边形 APDQ为矩形，理由如下：··········································· 10分

由中心对称性质易知 MA=MD，MP=MQ，

∴平行四边形 APDQ为平行四边形.

∵点 P为抛物线 C1：y＝ax2+bx+c的顶点，b2－4ac＝20

∴点 P坐标为（－
�
2�
，− 5

�
）,

解方程 ax2+bx+c=0，且 b2－4ac=20，得

�1 =
−�− �2−4��

2�
= −�−2 5

2�
， �2 =

−�+ �2−4��
2�

= −�+2 5
2�

,

∴A（−�−2 5
2�

，0）, B（−�+2 5
2�

，0）.

∴AB＝−�+2 5
2�

− −�−2 5
2�

= 2 5
�
，BM＝－2－−�+2 5

2�

∵AB＝2BM，

∴
2 5
�
＝－4－−�+2 5

�
.

∴－4a+b＝4 5.······································································· 12分

方法一：

∵A（−�−2 5
2�

，0）,M (－2，0）

∴AM＝－2－−�−2 5
2�

＝
−4a+�+2 5

2�
＝

3 5
�

∴PM 2＝ −2+ �
2�

2
+ − 5

�

2
＝

45
�2
.



∴PM＝
3 5
�
.

∴PM＝AM.

∴MA＝MD＝MP=＝MQ.

∴AD＝PQ.

∴□APDQ为矩形.··································································· 14分

方法二：

由题意知点 A、点 D关于点 M成中心对称,

∴点 D的坐标为（－4＋�+2 5
2�

，0），

∴AD=－4＋�+2 5
2�

－
−�−2 5

2�
＝

�−4�+2 5
�

＝
6 5
�

∵点 P、点 Q关于点 M成中心对称,

∴点 Q坐标为（－4＋ �
2�
，

5
�
）.

∴PQ2＝ −4 + �
2�
+ �

2�

2
+ 5

�
+ 5

�

2
＝

�−4�
�

2
+ 10

�

2
＝

180
�2
.

∴PQ＝6 5
�
.

∴PQ＝AD.

∴四边形 APDQ为矩形.·····························································14分

方法三：

由题意知点 A、点 D关于点 M成中心对称,

∴点 D的坐标为（－4＋�+2 5
2�

，0），

过点 P作 PE⊥x轴于点 E，则 E的坐标为（－
�
2�
，0）.

∴EA＝－
�
2�
− −�−2 5

2�
＝

5
�
，

ED＝－4＋�+2 5
2�

− (－ �
2�
)＝ �−4a+ 5

�
＝

5 5
�
.

∴EA∙ ��＝ 5
�
∙ 5 5

�
= 25

�2
＝PE2.

∴
��
��

＝
��
��
.

由 PE⊥x轴，有∠PEA＝∠PEB=90°.

∴△PAE∽△DPE.

∴∠APE＝∠PDE.



∴∠APD＝∠APE+∠EPD＝∠PDE+∠EPD＝180°－∠PED ＝90°.

∴□APDQ为矩形.··································································· 14分

（说明：各题有其他解法，参考以上评分标准的相应步骤给分）


