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PreGalculus: Minimum/Maximum Value Mandarin Mathematics

Given a, b, and c are real numbers, and a + 2022 = be¢~? (b>0)
Find the minimum value of (a + 2022)bc

" (a +2022)bc = be‘®-bc =b%c-e‘ P = :—2 ¢+ e (b>0)
Let f(x) = 5 (x>0)

2xe¥—x%e*  2x—x
We have f(x) = o o
<. f(x)is monotonically increasing on interval (0,2), and monotonically decreasing on interval
(2,+00)
Vi) >0
4

S fOmax =f2) ==

e?

2

Let g(x) = xe*, then g'(x) = (x + 1)e”*. Therefore, g(x) is monotonically decreasing on
interval (-oo,-1) and monotonically increasing on interval (-1,+o0)

S g min = g(=1) = _i
Thus, (a +2022)bc = f(b) - g(c) 2 = - (—2)
If and only if b=2 and c=-1, (a + 2022)bc = —
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a*+b*

Given a? + b? = 1, (a>0, b>0), find the minimum value of

Method I:
Leta=cos@,b=sin0,and0<9Sg
. az+b4=cos4t9+sin40=1—2coszesin2t9=1—%sin292l
“a+b=cosf +sinh <2
1
. a*+b* 2 _ V2
a+b Zﬁ_ 4

N

Method II:
Leta=cos@,b =sinf,and 0 < 6 S%
Letsinf +cosf@ =t

We have te[—v2,V2]

1 2 1 1

4 4 _(+2_ _—+4 2_ -~
.a+b_12(t 1)_12t+t 2:—1t3+t+l
2 2t

* a+b ¢ - ¢
. 4 —3t*+2t%-1

Y = 2¢2
v 3t* —2t24+ 1> 0is true
Ty ' <0

" y = f(x) is monotonically decreasing on interval [—v/2,v/2]
" Omin = f(VZ) =2

. a*+b* 2
a > V2

a+b 4

Method III:
Since a® + b% = 2ab (a>0, b>0)
. 2(a® + b*) = (a + b)?

2
That is a® + b? 2@

. 4 4 (a2+b2)2 _ 1
.a*+b — =3
a? +b% > (‘”b) and a + b < V2 (a>0, b>0)
1
altht S 3 V2 (|f and only if a=b, “2" —)




