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2.2 Basic Rules of Differentiation

d
g (x)y=— (—%xz + \/fx) = —%x +42
dx . 3

d . - 15 4 1
Sl = o= (57 =22 a1l 4200) = st T a2 —

dx xt i3 x2
f’ () = — (u /2 _ 3y 1""3) = —%:{73*;2 T = — 1,,.,, !

u 2u2/ - /3

y] d 3 ; 2

1) = — (2.\-- - 4.\-) —6x2 — 4

-

a. f1(=2) =6(=2)? =4 =24 -4 =20
b. f1(0)=6(0)—4=—4

¢ f1(2)=62)—4=20

g’(,\*):,\'z—x—l:—'l:»xz—x:x(,\‘—1):0:>,\‘:001‘1.g(0):landg(l):%—%—lJrl:—%.sothe
points are (0, 1) and (l. —%)
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. dy o
. The line y = 2x has slope 2. Also y = x? 4+ ¢ = d_ = 2x,s02x =2 = x = 1. Therefore y = 2. Substituting into the

X
second equation gives 2 = 1 4+ ¢, so ¢ = 1.

-1 . (148 —1
= lim ———
h—0 x —1 h—0 h

= £/(1). where f (x) =x°. f/(x) =35x% 50 /(1) = 5.



58. We use the definition of the derivative to write

— 1 1 1
lim X 4k i "‘+h*_\_,*\/“‘_‘: lim x4h x + Lim Y b o VY :i(l)Jri(x/\_) :—iJrL
h—0 h h—0 h h—0 h dx \x dx x2 2 X
72. In order for f to be continuous at a. lun f(x) = lLm x? = a* must be equal to
X—a- X—=a-
lim f(x)= lim (4x 4+ B) = 4a + B, thatis,ad+ B = a?. In order for [ to be differentiable at a, we must have
x—at x—at
h) — h) —
lim Slat+h - /@) = lim Slat+h — /(@) or 2a = A. Therefore, 4 = 2a and B = a* — 2a% = —a*.
h—0— h h— 0+ h
2.3 The Product and Quotient Rules
y d (s 2 d - 2 2 2
4 () =Gr+1) = (,\' - 2) T (x _ 2) L Gr4 1) =Gx+1)(2x) + (x - 2) (B)=6x2+2x +3x2 =6
dx dx
=0x2 f 2x — 6
d d -
() (m — w? +w — 1) d_ (m + 7) + (m + 2) T (m" — w? + 1w — l)
= (m —w? tw— 1) (Ehw) + (m-’ + 2) (311)2 — 2w+ l)
= 3w = 3wt + 313 = 3w + 300 = 2wt + w3 + 6w — 4w +2 = 6w — 5wt + 43 + 30 — 4w+ 2
3 d 2 2 d 3
10, P () = G- 7C-0-Q-0706-20  G3_oh(—1)—@-n(=2) —3+24+4-2 1
' N (3 —21)2 N (3 —21)2 (3 —21)? (3 —21)?

(s+1)%(.sr2—4)—(.s‘2—4)%(s+1)_(s+n(2s)—(-s'2—4)(1> 252 425 — s 44

12. /() = (s + 1)? B (s + 1)? (s +1)2
242544
s+ D)2
1. ) — (xz + '1) % (2,\‘1*"'2) — (2,\’1-"2) % (,\‘2 + 1) _ (,\‘2 + 1) (A‘_1="'2) — (2,\'1""2) (2x)
(3.2 + 1)2 (A‘Z + 1)2
_ W32 12 g3 _ 332 a2 x—1/2 (73,\-2 + 1) a2

(_\‘2+-1)2 (.\~2+1)2 (,\~2+'1)2 \/,\7(_,\'2+1)2



2 b 1)L (22 —5r—3 22 —sr—3) L4
24, 1) dTr+0)6 -3 df22-5-3) Ot )5(-’ _~’_~)_(-’ _~’_~)§(~’+ )
24. r=—| —m—— | = — —
dr 3r+1 dr 3r+1 (3r + 1)?
G == (225 =3) () (12215 kar—5) (6215 -9) g2 4y 4y
B (3r 4+ 1)2 B (Gr+1)%  GBr41)?
2 (3;«2 T 2)
O Gr+1)?
. (1) m-xen gy
B fx)=—=—= f(x)= 5 = —. At a point where the tangent line is horizontal. we have
¥ +1 (xz + 1) (x2 4 l)"

f'(x)=0=1—x% =0, giving x = £1. Therefore, the required points are (*1. f%) and (l. %)

d d
[f ) —g@]—[/me®] -~ f)g@) — [/ () —g@)]
[f ) —g@)]
@ g[S 3 ) +g @) S )] - S ) g @) [/ x) —g'(v)]
[f ) —g )]
‘) — [fO—gM][fDHg MH+gM) (D] - f Mg [ (1) -g )]

[ () —g]
2 - (2R G + (DI =@ (D (=1 -3)

50. i (x) =

h

[2 - (-2))?
> x)— f(1 x4+1)7—4
52. Take f(x) = (x 4+ 1)*. Then f/ (1} = lLm M = lum L But
’ ’ x—=1 x—1 r—1 x—1
d d / x4+ 1) -4
)= —(x+1)? = — (\ Fox+ 1) — 2% +2. Therefore, Tim St 7 ) L o 42 = 4.
dx dx r—1 xr—1 :

. N 2 18
. f(A) :,\'_1 + 33‘.—2 - ff (x) = 7)‘.—2 ey = fu (x) = w3 4 18).’_4 = 4 =
A«J X

n
h
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58. y =2 (,\' + —) = dr=y =324+1=) =6
N

6l a. f(x)=4x° — 22 43 = [/ (v) = 1227 —dx = 7 (x) = 24x — 4. so 7 (2) =24(2) — 4 = 44.

1 1 - -
b y=23 —= =23 —x =y =62 +x 2= 3" =12x —2x .50 )" g = 12-2=10.
x Y=



