PROBLEM

2 1 _
If f(;;):{%’;_; 12x-1, lzgjféthen: (1993 - 2 Marks)

(@) f(x)isincreasingon [—1,2]

(b) flx)i1scontinueson [ —1, 3]

(¢) f'(2) does not exist

(d) f(x)hasthe maximum value atx=2

SOLUTION

(a, b, ¢) We are given that
3x?+2x-1,  -1<x<2

f(x):{?ﬂ—x, 2<x<3

Thenon[-1,2], f'(x)=6x+12
For -1<x<2,-6<6x<12
= 6<6x+12<24
= f'(x)>0,Vxe[-1,2]
fisincreasingon [— 1, 2]
Also f(x) being polynomial for x e[-1,2)U(2,3]

f(x)1s cont. on [ 1, 3] except possibly at
At x=2,



[HL = lim f(2-4) = lim 3(2-h)* +12(2- h) -1
h—0 h—0
=35

RHL = lim f(2+Ah)=1im 37-(2+h) =35
h—0 h—0
and f(2)=3.22+122-1=35
LHL=RHL=1(2)
= f(x)is continuous at x =2
Hence f(x) 1s continuous on [— 1, 3]

Againatx=2
RD = lim f2+h)-f(2) _ lim 37-(2+h)-35 1
h—0 h h—0 h
D i LQ=S2=h)
h—0 h
2
_ Im 35-312—-h) " -12(2-h)+1
h—0 h
272
_ lim 3h° +24h _ 24
h—0
AsLD # RD

f'(2) does not exist. Hence f(x) can not have max. value
atx=2.



