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© 2008-2008 Stephen K. Stephenson, sks23@cornell.edu. All Rights Reserved.

In the figure, small triangle area < sector area < large triangle area; y _(1,tan(h))
(cos(h),sin(h))

(1)tan (n)

9

N | —

= %cos(h)|sin(h)| < % . ﬂ(1)2 <

|sin(h)|
cos(h)

h < 1
sin(h) ~ cos(h)

=> cos(h)|sin ()| <|h| < ;= cos(h) <

£i_r)r3cos(h) =1;=1<lim () <1;= lim () = 1.§:> HI&T =1 (1)

-1
PRIl et BT
h—0 h h—0

—sin®(h) _hm{—sin(h) sin(h) }

h .cos(h)+1

[cos(h)—l cos(h)+1} . cos?(h)-1

h .cos(h)+1 - hl—{r(} h(cos(h)+l)

-0, @

— .Y lim

=1 —
0 h(cos(h) + 1) h=0

d(sin(x)) . sin(x+h)—sin(x) I sin(x)cos(h)+ cos(x)sin (k) —sin(x)

=lim =lim
dx h—0 h h—0 h
— i dlsi
= %in%[sin(x) cos(h)-1 + cos(x)- sm}fh)} =sin(x)-0+cos(x)-1[= W = cos(x) 3)

d(cos(x)) I cos(x+h)—cos(x) .. cos(x)cos(h)—sin(x)sin(h)— cos(x)

= lim = 1im
dx h—0 h h—0 h
- i d(cos(x

= lim[cos(x) cos(h)=1_ sin(x)- M} =cos(x)-0—sin(x)-1|= M =—sin(x)| (4)
h—0 h dx

d(tanx) _d (sinx)_cosxcosx-— (;smx)smx _ 12 - d(tanx) _ e x 5)
dx dx \ cosx COS™ X COS™ X dx

d(cotx) d(cosx) _(-sinx)sinx—cosxcosx -1 - d(cotx) _ Ces®x ©)
dx dx\ sinx sin® x sin® x dx

d(secx) d 1 \_ O-cosx—(z—smx)-I _ sm2x - d(secx) _ et o
dx dx \ cosx cos” x COS™ X dx

d(cscx):i( ‘1 jZO-sm)f—cosx-lz—.cosx ﬁd(cscx)z—cscxcotx @®
dx dx \ sinx sin® x sin® x dx

N.B.: (5) - (8) use quotient rule.



