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2.1　柯西不等式
2.1.1　平面上的柯西不等式的代数和向量形式
[image: image3.jpg]


课时过关·能力提升
1.函数y[image: image4.png]=x-5+26-xMIRKER( )




A[image: image5.png]~/3B~/5C.3D.5




解析:根据柯西不等式,
知y=1[image: image6.png]XAX-54+2x%./6-x




≤[image: image7.png]J124 22X J(\x 252 + (\f6 -2 =5,




当且仅[image: image8.png]L J6-x=2/x_5H]1
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答案:B

2.已知a,b∈(0,+∞),且a+b=1,则[image: image10.png](WV4a +1+./4b+ D2HIgRER( )




A.[image: image11.png]2,/6B.A/6C.6D.12




解析:[image: image12.png](Wia+1+4b+1)2=(1X~4a+1+1x,/4b+1)2




≤(12+12)(4a+1+4b+1)=2[4(a+b)+2]
=2×(4×1+2)=12,
当且仅[image: image13.png]W\ J4b + 1 =.f4a + 1,H]



a=b[image: image14.png]
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答案:D

3.已知x,y∈(0,+∞),且xy=1,[image: image15.png]mu(l + 1)(1 + 1)%%4\@?’9( )
Ty
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D[image: image16.png]N Qe




解析:[image: image17.png]



≥[image: image18.png]



当且仅[image: image19.png]


x=y=1时等号成立.
答案:A

4.已知2x2+y2=1,则2x+y的最大值是(　　)
A[image: image20.png]~/2B.2C.A/3D.3




解析:2x+y[image: image21.png]=2 X206+ 1x Y < (22 + 12 X Y202 + 2 =B X J2x +y2 =43,




当且仅[image: image22.png]W2y = 2%, B[l



x=y[image: image23.png]
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答案:C

5.已[image: image24.png]2 2
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A.A<B
B.A>B
C.A≤B
D.A≥B
答案:D

6.设xy>0,[image: image25.png]i W /IMES
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解析:原[image: image26.png]o=l e LR+




≥[image: image27.png]



当且仅当xy[image: image28.png]


xy[image: image29.png]
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答案:9

7.若2x+3y=1,则4x2+9y2的最小值为　　　　　. 
解析:由柯西不等式,得(4x2+9y2)(12+12)≥(2x+3y)2=1,故4x2+9y2≥[image: image30.png]1
E,%EJX%



2x=3y,即x[image: image31.png]
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答案:[image: image32.png]



8.设a,b,c,d,m,n都是正实数,P[image: image33.png]b d
=.Jab + \Jed,Q = \Jma + nc- |—+ — WP 5.QHFK RN
m n




解析:由柯西不等式,得P[image: image34.png]= jam—+ [nc—
m n




≤[image: image35.png]b d b d
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当且仅[image: image36.png]


adm2=bcn2时等号成立.
答案:P≤Q
★9.试求函数f(x) =3cos x+[image: image37.png]4.J1 + sin®xWIB K E, FER HAE R E.




解:设m=(3,4),n=(cos x[image: image38.png]J1+ sinx),




则f(x)=3cos x+[image: image39.png]4./1 + sin’x




=|m·n|≤|m||n|[image: image40.png]= \/coszx +1+ sin2x~\/32 +42%2= 5\/2




当且仅当存在实数λ≠0,使得m=λn时等号成立.
此时,[image: image41.png]3./1 + sin’x - 4cos



x=0.
解得sin x[image: image42.png]


x[image: image43.png]



故当sin x[image: image44.png]


x[image: image45.png]312
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,
f(x)=3cos x+[image: image46.png]4./1 + sin®x B R ES2.
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