Logarithm Graphing Exercises-1

Logarithm Graphing Exercises

Parts of the graphs of the functions in questions 1 to 10 are shown below. Match them.
5 X 1 In x
(1) f(x) =Inx (2) f(x) =Inx* (3) f(x) = ln; 4 f(x) =xInx (5) f(x) = 7

6) f(x) =x?Inx (7) f(x) =Inex (8) f(x)=Inx (9 f(x)=InV/x (10) f(x) = lng
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Answers

Note: E&J are the same

(D) f(x)=Inx? @7 fOx) =Inx*  (3)(®B) f<x>=1ni @) E) f(x) = xInx Inx

6) (F) f(x)=x°Inx (7)(G) f(x)=Inex (B8)(A) f(x)=Inx (9)(C) f(x)=Inx

Not%: E&]J are the same

(5) (@ f(x) = 7

(10) (H) f(x) = lnf
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1) D) f(x)=Inx?>=2Inx

3 . 7 _g 2 __1
Solution:  f'(x)= =>0,f"(x)= -5 <0

VS

X=e
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20 f(x)=Inx*=xlnx

Solution: (' (x) = (x)' +x(Inx)’ = (1)Inx + x% =Inx+1>0iflnx>1ore™ =x>¢e! = %, SO

f'(x)>0on (%,oo) and f'(x) <0 on (O,%).

f(x) = i > 0. There is an absolute minimum at (%, —%)
1
: o Inx T A1) . (Inx)" x 3
)}Ln()l+f(x) = ,clln()l+ T - (by L’'Hopital’s Rule)xlg& (l)l XIH0+ —_L )Clin()1+( x)=0
by X x?2
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3)B) f(x) = ln)lc =—-Inx

L . / . _l 17 _ i
Solution:  f'(x) = - <0,f"(x)= 5 >0.
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@) E f(x)=xInx

Solution: see (1).
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Inx

G)YDM f(x) = ~

1
;o r x——Inx B
Solution: 1 (x) = x(lnx) lenx(x) = Xx2 _ 1 xlznx >0if 1 —lInx >0orlnx <1 or

x =elnX < el =e. Thus f'(x) > 0 on (0, e).

-1-(1-Inx)(2) B -3+ 2Inx
x3 B x3

f"(x) <0on (O,e%).

f//(x) _ X2(1 _lnX)’ _ (1 —1nX) (XZ), - x2 <_%) — (1 —IHX)(z.X) _ -x — (1 _lnX)(ZX) _

>Oif—3+21nx>00rlnx>iorx:elnx>e%.

: . 1 i . . 33
There is an absolute maximum at (e, E) and an inflection point at (ez, ; )
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6) F) f(x)=x’lnx

Solution: 1 (x) = (xz)llnx +x%(Inx) =2xInx +x2)lc =2xlnx +x =x(1+2Inx) > 0if

1 1
1+2lnx>00rlnx>—§ orx=e1nx>e‘% = —

Je

f(x)=02xInx+x) =2Inx+2+1=2lnx+3>0ifInx > —% orx =e™* > ¢

n|w

There is an absolute minimum at (%, ;—i) and an inflection point at (e‘g, —%).
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(7)G) f(x)=lnex=1+1Inx
Solution: 1 (x) = % >0, f(x) = —% < 0. This is the graph of y = In x shifted one unit vertically .
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8)(A) f(x)=Inx

3 . 7 . l 2 N _L
Solution:  f'(x)= >0, f"(x) =~ <0.

VS
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9)(C) f(x) =In/X = ;lnx

>0, f(x) = I < 0.

SR |
Solution: 1 (x) = o 5

S
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(10) (H) f(x) = 1n§ —Inx-1

3 . 7 . l 12 o _i
Solution:  f'(x) == _>0,f"(x) =~ <0.

VS




