2023年青海高考理科数学真题及答案解析
注意事项：
1.答卷前，考生务必将自己的姓名、准考证号填写在答题卡上。
2.回答选择题时，选出每小题答案后，用铅笔把答题卡上对应题目的答案标号涂黑。如需改动，用橡皮擦干净后，再选涂其他答案标号。回答非选择题时，将答案写在答题卡上。写在本试卷上无效。
3.考试结束后，将本试卷和答题卡一并交回
一、选择题：本题共12小题，每小题5分，共60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.设2（z+[image: http://www.wmxue.com/attachs/image/2106/0813504185018.png]）+3(z-[image: http://www.wmxue.com/attachs/image/2106/0813504185018.png])=4+6i，则z=( ).
A.1-2i
B.1+2i
C.1+i
D.1-i
2.已知集合S=｛s|s=2n+1,n∈Z｝，T=｛t|t=4n+1,n∈Z｝，则S∩T=( )
A.[image: http://www.wmxue.com/attachs/image/2106/0813510792812.png]
B.S
C.T
D.Z
3.已知命题p：[image: http://www.wmxue.com/attachs/image/2106/0813512023117.png]x∈R，sinx＜1；命题q：[image: http://www.wmxue.com/attachs/image/2106/0813513376459.png]x∈R，[image: http://www.wmxue.com/attachs/image/2106/0813514664903.png]≥1，则下列命题中为真命题的是（ ）
A.p[image: http://www.wmxue.com/attachs/image/2106/0813515992713.png]q
B.[image: http://www.wmxue.com/attachs/image/2106/0813521240197.png]p[image: http://www.wmxue.com/attachs/image/2106/0813515992713.png]q
C.p[image: http://www.wmxue.com/attachs/image/2106/0813523876510.png]q
D.[image: http://www.wmxue.com/attachs/image/2106/0813521240197.png](pVq)
4.设函数f(x)=[image: http://www.wmxue.com/attachs/image/2106/0813530432299.png]，则下列函数中为奇函数的是（ ）
A.f(x-1)-1
B.f(x-1)+1
C.f(x+1)-1
D.f(x+1)+1
5.在正方体ABCD-A1B1C1D1中，P为B1D1的中点，则直线PB与AD1所成的角为（ ）
A.[image: http://www.wmxue.com/attachs/image/2106/0813531787376.png]
B.[image: http://www.wmxue.com/attachs/image/2106/0813533019271.png]
C.[image: http://www.wmxue.com/attachs/image/2106/0813534380984.png]
D.[image: http://www.wmxue.com/attachs/image/2106/0813535658341.png]
6.将5名北京冬奥会志愿者分配到花样滑冰、短道速滑、冰球和冰壶4个项目进行培训，每名志愿者只分到1个项目，每个项目至少分配1名志愿者，则不同的分配方案共有（ ）
A.60种
B.120种
C.240种
D.480种
7.把函数y=f(x)图象上所有点的横坐标缩短到原来的[image: http://www.wmxue.com/attachs/image/2106/0813540948824.png]倍，纵坐标不变，再把所得曲线向右平移[image: http://www.wmxue.com/attachs/image/2106/0813542231171.png]个单位长度，得到函数y=sin(x-[image: http://www.wmxue.com/attachs/image/2106/0813543558819.png])的图像，则f(x)=（ ）
A.sin([image: http://www.wmxue.com/attachs/image/2106/0813544833840.png])
B. sin([image: http://www.wmxue.com/attachs/image/2106/0813550160275.png])
C. sin([image: http://www.wmxue.com/attachs/image/2106/0813551439351.png])
D. sin([image: http://www.wmxue.com/attachs/image/2106/0813552790060.png])
8.在区间（0,1）与（1,2）中各随机取1个数，则两数之和大于[image: http://www.wmxue.com/attachs/image/2106/0813554074206.png]的概率为（ ）
A.[image: http://www.wmxue.com/attachs/image/2106/0813555372406.png]
B.[image: http://www.wmxue.com/attachs/image/2106/0813560695164.png]
C.[image: http://www.wmxue.com/attachs/image/2106/0813561941984.png]
D.[image: http://www.wmxue.com/attachs/image/2106/0813563292358.png]
9.魏晋时期刘徽撰写的《海岛算经》是关于测量的数学著作，其中第一题是测量海盗的高。如图，点E,H,G在水平线AC上，DE和FG是两个垂直于水平面且等高的测量标杆的高度，称为“表高”，EG称为“表距”，GC和EH都称为“表目距”，GC与EH的差称为“表目距的差”。则海岛的高AB=（ ）.
[image: http://www.wmxue.com/attachs/image/2106/0813564520773.png]
A：[image: http://www.wmxue.com/attachs/image/2106/0813565815127.png]
B：[image: http://www.wmxue.com/attachs/image/2106/0813571121766.png]
C：[image: http://www.wmxue.com/attachs/image/2106/0813572462229.png]
D：[image: http://www.wmxue.com/attachs/image/2106/0813573763668.png]
10.设a≠0，若x=a为函数[image: http://www.wmxue.com/attachs/image/2106/0813575084542.png]的极大值点，则（ ）.
A：a＜b
B：a＞b
C：ab＜a2
D：ab＞a2
11.设B是椭圆C：[image: http://www.wmxue.com/attachs/image/2106/0813580346707.png]（a＞b＞0）的上顶点，若C上的任意一点P都满足[image: http://www.wmxue.com/attachs/image/2106/0813581652459.png]，则C的离心率的取值范围是（ ）.
A：[image: http://www.wmxue.com/attachs/image/2106/0813582946361.png]
B：[image: http://www.wmxue.com/attachs/image/2106/0813584263683.png]
C：[image: http://www.wmxue.com/attachs/image/2106/0813585560045.png]
D：[image: http://www.wmxue.com/attachs/image/2106/0813590835236.png]
12.设[image: http://www.wmxue.com/attachs/image/2106/0813592176276.png]，[image: http://www.wmxue.com/attachs/image/2106/0813593441299.png]，[image: http://www.wmxue.com/attachs/image/2106/0813594782827.png]，则（ ）.
A：a＜b＜c
B：b＜c＜a
C：b＜a＜c
D：c＜a＜b
二、填空题：本题共4小题，每小题5分，共20分。
13.已知双曲线C：[image: http://www.wmxue.com/attachs/image/2106/0814000018552.png]（m>0）的一条渐近线为[image: http://www.wmxue.com/attachs/image/2106/0814001330594.png]+my=0，则C的焦距为           .
14.已知向量a=（1，3），b=（3，4），若（a-λb）⊥b，则λ=            。
15.记△ABC的内角A，B，C的对边分别为a，b，c，面积为[image: http://www.wmxue.com/attachs/image/2106/0814002610495.png]，B=60°，a2+c2=3ac，则b=           .
16.以图①为正视图和俯视图，在图②③④⑤中选两个分别作为侧视图和俯视图，组成某个三棱锥的三视图，则所选侧视图和俯视图的编号依次为           （写出符合要求的一组答案即可）.
[image: http://www.wmxue.com/attachs/image/2106/0814003966281.png]
三、解答题：共70分。解答应写出文字说明、证明过程或演算步骤。第17-21题为必考题，每个试题考生都必须作答。第22、23题为选考题，考生根据要求作答。
（一）必考题：共60分。
17.（12分）
某厂研究了一种生产高精产品的设备，为检验新设备生产产品的某项指标有无提高，用一台旧设备和一台新设备各生产了10件产品，得到各件产品该项指标数据如下：
	旧设备
	9.8
	10.3
	10.0
	10.2
	9.9
	9.8
	10.0
	10.1
	10.2
	9.7

	新设备
	10.1
	10.4
	10.1
	10.0
	10.1
	10.3
	10.6
	10.5
	10.4
	10.5


旧设备和新设备生产产品的该项指标的样本平均数分别记为[image: http://www.wmxue.com/attachs/image/2106/0814005251277.png]和[image: http://www.wmxue.com/attachs/image/2106/0814010511949.png]，样本方差分别记为s12和s22
（1）    求[image: http://www.wmxue.com/attachs/image/2106/0814005251277.png]，[image: http://www.wmxue.com/attachs/image/2106/0814010511949.png]， s12，s22；
（2）    判断新设备生产产品的该项指标的均值较旧设备是否有显著提高（如果[image: http://www.wmxue.com/attachs/image/2106/0814010511949.png]-[image: http://www.wmxue.com/attachs/image/2106/0814005251277.png]≥[image: http://www.wmxue.com/attachs/image/2106/0814021034510.png]，则认为新设备生产产品的该项指标的均值较旧设备有显著提高，否则不认为有显著提高）.
18.(12分)
如图，四棱锥P-ABCD的底面是矩形，PD⊥底面ABCD，PD=DC=1，M为BC的中点，且PB⊥AM，
（1）    求BC；
（2）    求二面角A-PM-B的正弦值。
[image: http://www.wmxue.com/attachs/image/2106/0814022326576.png]
19.（12分）
记S n为数列{an}的前n项和，bn为数列{Sn}的前n项和，已知[image: http://www.wmxue.com/attachs/image/2106/0814023667513.png]=2.
（1）    证明：数列{bn}是等差数列；
（2）    求{an}的通项公式.
20.（12分）
设函数f（x）=ln（a-x），已知x=0是函数y=xf（x）的极值点。
（1）    求a；
（2）    设函数g（x）=[image: http://www.wmxue.com/attachs/image/2106/0814024993291.png]，证明：g（x）＜1.
21.（12 分）
己知抛物线C：x2=2py（p＞0）的焦点为F，且F与圆M：x2+（y+4）2=1上点的距离的最小值为4.
（1）求p；
（2）若点P在M上，PA,PB是C的两条切线，A,B是切点，求[image: http://www.wmxue.com/attachs/image/2106/0814030229951.png]PAB的最大值.
（二）选考题：共10分，请考生在第22、23题中任选一题作答。如果多做，则按所做的第一题计分。
22.［选修4一4：坐标系与参数方程］（10分）
在直角坐标系xOy中，[image: http://www.wmxue.com/attachs/image/2106/0814031511691.png]C的圆心为C（2，1），半径为1.
（1）写出[image: http://www.wmxue.com/attachs/image/2106/0814031511691.png]C的一个参数方程；的极坐标方程化为直角坐标方程；
（2）过点F（4,1）作[image: http://www.wmxue.com/attachs/image/2106/0814031511691.png]C的两条切线, 以坐标原点为极点，x轴正半轴为极轴建立极坐标系，求这两条直线的极坐标方程.
23.[选修4一5：不等式选讲]（10分）
已知函数f（x）=|x-a|+|x+3|.
（1）当a=1时，求不等式f（x）≥6的解集；
（2）若f（x）≥ —a ,求a的取值范围.
2021年普通高等学校招生全国统一考试
理科数学乙卷（参考答案）
注意事项：
1.答卷前，考生务必将自己的姓名、准考证号填写在答题卡上。
2.回答选择题时，选出每小题答案后，用铅笔把答题卡上对应题目的答案标号涂黑。如需改动，用橡皮擦干净后，再选涂其他答案标号。回答非选择题时，将答案写在答题卡上。写在本试卷上无效。
3.考试结束后，将本试卷和答题卡一并交回
1-5 CCABD
6-10 CBBAD
11-12 CB
13.4
14.[image: http://www.wmxue.com/attachs/image/2106/0814035448190.png]
15.2[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]
16.②⑤或③④
17.解：（1）各项所求值如下所示
[image: http://www.wmxue.com/attachs/image/2106/0814005251277.png]=[image: http://www.wmxue.com/attachs/image/2106/0814043349940.png](9.8+10.3+10.0+10.2+9.9+9.8+10.0+10.1+10.2+9.7)=10.0
[image: http://www.wmxue.com/attachs/image/2106/0814044677923.png]=[image: http://www.wmxue.com/attachs/image/2106/0814043349940.png](10.1+10.4+10.1+10.0+10.1+10.3+10.6+10.5+10.4+10.5)=10.3
[image: http://www.wmxue.com/attachs/image/2106/0814051285575.png]=[image: http://www.wmxue.com/attachs/image/2106/0814043349940.png]x [(9.7-10.0)2 + 2 x (9.8-10.0)2 + (9.9-10.0)2 + 2 X (10.0-10.0)2 + (10.1-10.0)2+2 x (10.2-10.0)2+(10.3-10.0)2] = 0.36,
[image: http://www.wmxue.com/attachs/image/2106/0814053866419.png]=[image: http://www.wmxue.com/attachs/image/2106/0814043349940.png] x [(10.0-10.3)2 +3 x (10.1-10.3)2 +(10.3-10.3)2 +2 x (10.4-10.3)2+2 x (10.5-10.3)2+ (10.6-10.3)2] = 0.4.
(2)由(1)中数据得[image: http://www.wmxue.com/attachs/image/2106/0814044677923.png]-[image: http://www.wmxue.com/attachs/image/2106/0814061715256.png]=0.3,2[image: http://www.wmxue.com/attachs/image/2106/0814063023243.png]≈0.34
显然[image: http://www.wmxue.com/attachs/image/2106/0814044677923.png]-[image: http://www.wmxue.com/attachs/image/2106/0814061715256.png]＜2[image: http://www.wmxue.com/attachs/image/2106/0814063023243.png]，所以不认为新设备生产产品的该项指标的均值较旧设备有显著提高。
18.解：（1）因为PD⊥平面ABCD，且矩形ABCD中，AD⊥DC，所以以[image: http://www.wmxue.com/attachs/image/2106/0814072296210.png],[image: http://www.wmxue.com/attachs/image/2106/0814073512571.png],[image: http://www.wmxue.com/attachs/image/2106/0814074822808.png]分别为x，y，z轴正方向，D为原点建立空间直角坐标系D-xyz。
设BC=t，A（t，0，0），B（t，1，0），M（[image: http://www.wmxue.com/attachs/image/2106/0814080147615.png]，1，0），P(0,0,1),所以[image: http://www.wmxue.com/attachs/image/2106/0814081427346.png]=（t，1，-1），[image: http://www.wmxue.com/attachs/image/2106/0814082720556.png]=（[image: http://www.wmxue.com/attachs/image/2106/0814084045587.png]，1，0），
因为PB⊥AM，所以[image: http://www.wmxue.com/attachs/image/2106/0814081427346.png]•[image: http://www.wmxue.com/attachs/image/2106/0814082720556.png]=-[image: http://www.wmxue.com/attachs/image/2106/0814091992606.png]+1=0，所以t=[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]，所以BC=[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]。
（2）设平面APM的一个法向量为m=（x，y，z），由于[image: http://www.wmxue.com/attachs/image/2106/0814095850628.png]=（-[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]，0，1），则
[image: http://www.wmxue.com/attachs/image/2106/0814102410575.png]
令x=[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]，得m=（[image: http://www.wmxue.com/attachs/image/2106/0814040790709.png]，1，2）。
设平面PMB的一个法向量为n=（xt，yt，zt），则
[image: http://www.wmxue.com/attachs/image/2106/0814110310228.png]
令[image: http://www.wmxue.com/attachs/image/2106/0814111649502.png]=1，得n=(0,1,1).
所以cos（m，n）=[image: http://www.wmxue.com/attachs/image/2106/0814112924779.png]=[image: http://www.wmxue.com/attachs/image/2106/0814114224693.png]=[image: http://www.wmxue.com/attachs/image/2106/0814115569306.png],所以二面角A-PM-B的正弦值为[image: http://www.wmxue.com/attachs/image/2106/0814120866587.png].
19.（1）由已知[image: http://www.wmxue.com/attachs/image/2106/0814122176721.png]+[image: http://www.wmxue.com/attachs/image/2106/0814123433080.png]=2,则[image: http://www.wmxue.com/attachs/image/2106/0814124739782.png]=Sn(n≥2)
[image: http://www.wmxue.com/attachs/image/2106/0814130067188.png]+[image: http://www.wmxue.com/attachs/image/2106/0814123433080.png]=2[image: http://www.wmxue.com/attachs/image/2106/0814132620019.png]2bn-1+2=2bn[image: http://www.wmxue.com/attachs/image/2106/0814132620019.png]bn-bn-1=[image: http://www.wmxue.com/attachs/image/2106/0813540948824.png](n≥2),b1=[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png]
故｛bn｝是以[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png]为首项，[image: http://www.wmxue.com/attachs/image/2106/0813540948824.png]为公差的等差数列。
（2）由（1）知bn=[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png]+（n-1）[image: http://www.wmxue.com/attachs/image/2106/0813540948824.png]=[image: http://www.wmxue.com/attachs/image/2106/0814151095205.png],则[image: http://www.wmxue.com/attachs/image/2106/0814122176721.png]+[image: http://www.wmxue.com/attachs/image/2106/0814153654211.png]=2[image: http://www.wmxue.com/attachs/image/2106/0814132620019.png]Sn=[image: http://www.wmxue.com/attachs/image/2106/0814160233546.png]
n=1时，a1=S1=[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png]
n≥2时，an=Sn-Sn-1=[image: http://www.wmxue.com/attachs/image/2106/0814160233546.png]-[image: http://www.wmxue.com/attachs/image/2106/0814164143244.png]=[image: http://www.wmxue.com/attachs/image/2106/0814165434321.png]
故an=[image: http://www.wmxue.com/attachs/image/2106/0814170731619.png]
20.（1）[xf(x)]′=x′f(x)+xf′(x)
当x=0时，[xf(x)]′=f(0)=lna=0,所以a=1
（2）由f(x)=ln(1-x),得x＜1
当0＜x＜1时，f(x)=ln(1-x)＜0，xf(x)＜0；当x＜0时，f(x)=ln(1-x)＞0，xf(x)＜0
故即证x+f(x)＞xf(x),x+ln(1-x)-xln(1-x)＞0
令1-x=t(t＞0且t≠1)，x=1-t,即证1-t+lnt-(1-t)lnt＞0
令f(t)=1-t+lnt-(1-t)lnt,则
f′(t)=-1-[image: http://www.wmxue.com/attachs/image/2106/0814172024601.png]-[(-1)lnt+[image: http://www.wmxue.com/attachs/image/2106/0814173339760.png]]=-1+[image: http://www.wmxue.com/attachs/image/2106/0814172024601.png]+lnt-[image: http://www.wmxue.com/attachs/image/2106/0814173339760.png]=lnt
所以f(t)在（0,1）上单调递减，在（1,+∞）上单调递增，故f(t)＞f（1）=0,得证。
21.解：（1）焦点[image: http://www.wmxue.com/attachs/image/2106/0814181288233.png]到[image: http://www.wmxue.com/attachs/image/2106/0814182512857.png]的最短距离为[image: http://www.wmxue.com/attachs/image/2106/0814183816390.png]，所以p=2.
（2）抛物线[image: http://www.wmxue.com/attachs/image/2106/0814185174845.png]，设A(x1,y1）,B(x2,y2),P(x0,y0)，则
[image: http://www.wmxue.com/attachs/image/2106/0814190457190.png],
[image: http://www.wmxue.com/attachs/image/2106/0814191724478.png],且[image: http://www.wmxue.com/attachs/image/2106/0814193015382.png].
[image: http://www.wmxue.com/attachs/image/2106/0814194388943.png],[image: http://www.wmxue.com/attachs/image/2106/0814195660772.png]都过点P(x0,y0）,则[image: http://www.wmxue.com/attachs/image/2106/0814200991557.png]故[image: http://www.wmxue.com/attachs/image/2106/0814202265293.png]，即[image: http://www.wmxue.com/attachs/image/2106/0814203573367.png].
联立[image: http://www.wmxue.com/attachs/image/2106/0814204833936.png]，得[image: http://www.wmxue.com/attachs/image/2106/0814210138560.png]，[image: http://www.wmxue.com/attachs/image/2106/0814211498884.png].
所以[image: http://www.wmxue.com/attachs/image/2106/0814212723108.png]=[image: http://www.wmxue.com/attachs/image/2106/0814214071793.png] ，[image: http://www.wmxue.com/attachs/image/2106/0814215357534.png]，所以
[image: http://www.wmxue.com/attachs/image/2106/0814220668066.png]=[image: http://www.wmxue.com/attachs/image/2106/0814221935861.png]=[image: http://www.wmxue.com/attachs/image/2106/0814223214930.png]=[image: http://www.wmxue.com/attachs/image/2106/0814224537345.png].
而[image: http://www.wmxue.com/attachs/image/2106/0814225826661.png].故当y0=-5时，[image: http://www.wmxue.com/attachs/image/2106/0814231163174.png]达到最大，最大值为[image: http://www.wmxue.com/attachs/image/2106/0814232431262.png].
22. (1)因为[image: http://www.wmxue.com/attachs/image/2106/0814031511691.png]C的圆心为(2,1)，半径为1.故[image: http://www.wmxue.com/attachs/image/2106/0814031511691.png]C的参数方程为[image: http://www.wmxue.com/attachs/image/2106/0814240367058.png]（[image: http://www.wmxue.com/attachs/image/2106/0814241678735.png]为参数).
 (2)设切线y=k（x-4)+1,即kx-y-4k+1=0.故
[image: http://www.wmxue.com/attachs/image/2106/0814242945380.png] =1
即|2k|=[image: http://www.wmxue.com/attachs/image/2106/0814244239132.png],4[image: http://www.wmxue.com/attachs/image/2106/0814245591173.png]=[image: http://www.wmxue.com/attachs/image/2106/0814250823953.png]，解得k=±[image: http://www.wmxue.com/attachs/image/2106/0814252197873.png].故直线方程为y=[image: http://www.wmxue.com/attachs/image/2106/0814252197873.png] (x-4)+1, y=[image: http://www.wmxue.com/attachs/image/2106/0814254762461.png] (x-4)+1
故两条切线的极坐标方程为[image: http://www.wmxue.com/attachs/image/2106/0814260025040.png]sin[image: http://www.wmxue.com/attachs/image/2106/0814241678735.png]=[image: http://www.wmxue.com/attachs/image/2106/0814262661352.png]cos[image: http://www.wmxue.com/attachs/image/2106/0814263948708.png]-[image: http://www.wmxue.com/attachs/image/2106/0814265237636.png]+1或[image: http://www.wmxue.com/attachs/image/2106/0814260025040.png]sin[image: http://www.wmxue.com/attachs/image/2106/0814241678735.png]=[image: http://www.wmxue.com/attachs/image/2106/0814262661352.png]cos[image: http://www.wmxue.com/attachs/image/2106/0814263948708.png]+ [image: http://www.wmxue.com/attachs/image/2106/0814275778623.png]+1.
23.解：(l)a = 1时，f(x) = |x-1|+|x+3|， 即求|x-1|+|x-3|≥ 6 的解集.
当x≥1时，2x十2 ≥6,得x≥ 2;
当-3<x<1时,4≥6此时没有x满足条件；
当x≤-3时-2x-2≥6.得x≤-4，
综上，解集为(-∞,-4]U[2, -∞).
(2) f(x)最小值>-a,而由绝对值的几何意义，即求x到a和-3距离的最小值.
当x在a和-3之间时最小，此时f(x)最小值为|a+3|,即|a+3|＞-a.
A≥-3时,2a+3>0，得a>-[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png]；a<-3 时,-a-3>-a,此时a不存在.
综上，a>-[image: http://www.wmxue.com/attachs/image/2106/0814140515423.png].
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