RECITATION: 3-4 TO 3-4 REVIEW OF BASIC DIFFERENTIATION

Disclaimer: On this quiz “Simplify” is short for “simplify your answer by combining like terms, factoring out any com-
mon factors and finding a common denominator, if necessary.”

State the derivatives of the following functions: - / \l—\ri
X
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o%sin r — /"—'XL-‘

Suppse f and g are differentiable functions. State the derivatives of the following functions. What rules are
these?

) = Q00) £

Example 1: Differentiate the following functions.

e chain vule !
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Example 2: If f(x) = secz, find f”(n/4).
ftx) = secx tonx
PO = secx toanx « tanx -+ %ecX '_Sﬁé)i
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Example 3: Differentiate the following functions.

() f(z) = cos(z?) R )1*
= (4in(5¥%)
1T
£ = —sin(x*) * & X

£00 = 5X 5in (9X)
= [2xon )] 0= 4lont0) &

4 5in*(5X) wst%ﬁ -5
=Q20 5in?(5Y) wa‘MU

Example 4: Differentiate the following functions.

(a) y = otanz FVOWUC‘\' (b) f(x)= m .
Xh y / rule - (\ Y _\_Q\V\X3 .
_ " NV = — 9
%’— [\n’L) 1 L—X x%ay\)() 00 2 [\ FonX) JA{ (\*W\K)
=(in) 2" fonx (4 tonx +X 5e(*) = —Z .ol
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-“lnl) 1 (\w\x +X 56me> ‘ — ) 5Lt X
B (1+ h\vxx)?’
Example 5: Find the 50th derivative of y = cos(2x).
Y= 005 (1x) (L&’) 27 com (1) \
m’: —gin() 2 ()
«)S“-.- ~S(y) - 2 @ DY &« X\ you how wony Y
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Example 6: Given 22 — 42y + y? = 4 find dy/dx.
Ix — Yo — SN AW

ax—“c\g—u«x %\—bx—\';\ig—\%:o

S
29T X = dy—ax

ﬁd_\f) = T . Bn-—x
QX 2y—HX M — 24X

Example 7: Find an equatlon of the tangent line to sin(x + y) = 2z — 2y at the point (7, 7).
1
+ — — ow don'}* have
05(X+y) Hlx+y) = 2 — 2 oo for 5

wg,(x-;-(d)(] +§%‘;') = aA— ‘:)/dx
LS(TFT) (1 + m) = 22— 2 (w)

1 (14+m) = 2—2w~
|l 4+m = & — Zm 1 __'ﬂ'_\-ﬂﬁ
)= 37 X

13—\51 = V’il)(“)(l)
)= =3 (=)

m =

/
~ -
m,/5' | @_?x—r%

Example 8: Differentiate the following functions.

(@) y = tan—'(52%) (b) g(z) = arccos(v/x)

=) d o5y 0= -4 X
)+(5x”)‘ X ) dz-(ﬁ'«)‘ X

+26
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/ produchr rule

Example 9: leferentlate y=zsin_ x Yo+ /1 —22

- -\

= ain'x 4+ X _ _Xx
Yi—x2 V=Xt

:‘ Sin~ N .

Example 10: Differentiate the following functions. Simplify. 2 -FTW:: \:;&P\\_fg do

22—z “h"-& x V\'\" ) .
@) f(z)=—32*+Vad + 73 +¢7 (b) y = £z+2 quohe ru)<
Fod= -3+ x4 % 4 ? J= xX—X +Z
3 X
FoO = —34y% 4+ 5 %! N .
xTex om0 W= x — + 2X

— 2,
@’O 2x" 42 X/j W=1—0 +2(-NX*

( | — (3
Example 11: Find v if 2 + 32 = 1. ?(

2 X —\-Zyg—?{ =0

iﬂ = —2x _ —X =<~.\5__£é3_) )
x 2y 09 - 7—-;23)) kg
%: N SU R G ‘:—% X
o purdy T O
= ety T 3
i = —\/1,
= -y * x(F)
go’L

v S wWnarve \&10

Example 12: Determine where the tangent line to yy = 2 + 2 cos x is horizontal.

@:\—L%mx

O= |- 2 5inx

X= S'n/b TzZan
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