WKSHP 1475 WORKSHOP FOR CALCULUS I

The Product Rule: % [f(x)g(x)]

~[f@] - g(0) + = [9@)] - ()
or

9 =f'g+4g'f

6a) y=x"*(2x+3)

6b) g(x) = (3x — 7)(x? + 6x)
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The Quotient Rule: % % _ il (xﬂ'g([:)(;f,;[g(x)]-f(x)
(f)':f’g—g’f
g 9°
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a) y=1= 7b) ¢(x) =—

T <«_S | 3x" —2x q/,&): ’”{:6)4—.
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The Chain Rule: %[f(g(x))] = f’(g(x)) g’ (%)

Derivative of the

Derivative of the
inside function g

Derivative of the
composite function outside function f

fg(x))

dy dy . du

If y is a function of u, and u is a function of x, then the chain rule is —
dx du dx

8. Find the derivative using the Chain Rule

a) y=(x"+3)’ ‘f ( ) b) S(x):2(5x—50()100‘01(x) - zoaoo(SX—soﬁ”(sx—Sao)’)
= = 99
:2000 (I)(-«SGO) ﬁ_s-

n= xq’—l—’ﬁ
- BU\ ‘ W = /ano(gx-sao)m

]E[lat): w ) X{K’qj}? (YL+ @/

= 3(¢+9)'~ (2)
g = lbx (X337

C):}:::ﬁi dy = \/ﬁ = E(QX!“LO K
L S )
=) (ge)) “ (3)
i g )
3 :B-(—z (5¢+1) —E CIOxD
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9. Find the derivative using combination rules

a) y=—4x?(2x3 —14)*

rednct Y}'—' f,f) +’P6)
4 ¢
£z oyt s (34-14) = e (2 -4 293 (28 1)
2 (3R d\S
F'= -Bx §=24%" (1 -14) = -y (’ij—l‘r)l‘ —%XL,(ZXS»N)g
>
3}: Ll.(zxZ__},_f>3, £x2 =-8x (Z\xg—l‘f\) <2><3—H —HQXS)
2 (p 3_1u\3
= 24¢* (2% I4) = ﬁgx(g\xj’/qﬁz (HX”W)

R NN RPNC AR | PRy
Xﬂ |(x~_+3>% Vi By (< >’f (X )

3 xq | X (XL—,’ 1)”1{

2
Vxi+s xﬁ3=(7<1+5)1

VY =07 N
-3 2, O\ % ! e >J'Z . 7:*3) .
=X ‘ s:(x-(—S) Y’_‘ —3)( (X—I'S + x X
ﬂ‘dﬂ{hc'{" ‘ / ~4 / (R ~1
A F/28¢" 5’2 xGexy)
Qe +- (x‘+3)# h: X = fo8): — 5XZ(XL*3}

- y 2
t=x% (x‘tﬂjﬂ g=%¢ (x*)




SECTION 4 SUPPLEMENTARY EXERCISES

1) Find the derivative using the Power Rule. Rewrite each term as an exponent if necessary.

a) f(x)=5x"3+3x"%-2 B —4x? 18
-3 1 f) ¥ =——>—— (Do not use quotient rule!)
b) m(x) =xz + 3xs X
) y=6vx—Vx Sx® —2x+1
2 g) f(x)=————— (Do not use quotient rule!)
d y= Bl + 9x b

5
e) s()=t*+

2) Find the derivative using the Product or Quotient Rule.
a) h(t) =@At+3)(-7)

b) y=3xvx+5

+5

o0 px) ==
2
VY=

3) Find the derivative using the Chain Rule and combination rules.
a) v(x) = (2 —4x)°

b) v(x) = —x3(2 — 4x)1%0
c) y=vVx?2+3x+4

2
4) Find the slope of the tangent line to the curve f(x) =-3x"+X atthe point (2,—10) using the
differentiation formulas, and find the equation of the tangent line.

5) Find the slope of the tangent line to the curve f(x) :x3 at the point (—2,—&) using the
differentiation formulas, and find the equation of the tangent line.

6) Find the slope of the tangent line to the curve f(x) =

! S at the point (5,—1) using the

differentiation formulas, and find the equation of the tangent line.
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Section 5: The Derivative of Trigonometric Functions

Derivative of all six Trigonometric Functions

. a . —

Sine Esm(x) = cos(x)
. d .

Cosine acos(x) = —sin(x)
Tangent %tan(x) = sec?(x)
Cotangent %cot(x) = —csc?(x)
Secant %sec(x) = sec(x) tan(x)
Cosecant écsc(x) = — csc(x) cot(x)

Example: Find the derivative of the trigonometric function f(x) = 2x3 cos(5x) using the rules of
differentiation.

A derivative that requires a combination of the Product Rule and the Chain Rule

ProductRule: (fg)' =f'g+9'f
The Chain Rule: i[f(g(x))] =f'(g(x)) g’ (x)

;—x(2x3 cos(x)) = [:—x (2x3)] cos(5x) + 2x3 [% cos(Sx)]
= 6x2 cos(5x) + 2x3(—sin(5x) - 5)

= 6x2 cos(5x) — 10x3 sin(5x)



WKSHP 1475 WORKSHOP FOR CALCULUS I

Exercise 1: Find the derivative of the following trigonometric functions using the differentiation rules.

a) y=2sinx
y'= 2 fue(x)

Y= Sin (zx) = 23in &)ru Lx)

b) y = sin(2x) y= 2.cos*(x) = 2 sjal)

=) o

=2 ng]4= fG(
'F("i): SIn (u.) = caS[iK) (Zx) v Y’ =2 (f"-‘q(x)"s""%‘))
= coslzx) (D y= 2 cos(2)
= 2cof (ﬂx)
¢) y=xsinx 7!': XCas(x) +sinGe)
f= x [5= 537G
f/= J 9’ cost)
d) y = sin(xz) 7/: ‘f’(u) cuw’
u= x° = cos(w) W’
£) = sin(w) = (- 6

e) y=sin’(x)= (an(ﬂ)z

V' % - cost)

yI: WOE w/

u_—.s;’/\(x) = 2u u’
F(,A: u? = Zsmfx)' (S"/‘["))}
= 26n(x) coslx)
= S\‘/I(QJ()
f) y=sin?(x?)- (sin (x’)_)2
u= x° v'= ') - F'
Flw)= sin(w) /_; Z‘F ) _F"F;
a(f)=f*

= 2 Sm(u\) N (SIA/I(M))/)
= 2sin () - (sia )

)
= 2sinlx")  cog(xt) - (<"
=726 [x") (‘og(x’-) - 2x
Uy sialyxt) cos (x*)

2x sin(2¢)

—2 2X 2sin (7(2) Cos(xz]

R}

1

392 (28)< 2 5:A@) cex (. Q)
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Exercise 2: Find the derivative of the following trigonometric functions using the differentiation rules.

a) r(x) = xcos(2x?) %)= ru(b‘)—‘#xls"’[z"l)

P= x| 4= cos(24)

$= 1 |’z ~4xsm(2)
5': —-sip (2x1) : [ZK1)
3/—_- - ‘{X sin (’lx-‘)

3 < /
0 g =tan(2)  g/p0= selffx) (7%)
6= 2 Sec%%x)

c) k(x)=cscx-cotx  p/ny. cseledt 6O - esc' ()
F:(Sc[x)l aJ:Co{'/x) ) _(gc(x)([gc—z(x)_]>_“c3(x>

’F/: ~cse () cet ()| ¢/ == csEX) ,
] S — esc ) + osclR)esc (x)

= cselx) - 2¢sc(x)

d) h(x) — cos(2x)

sin(x)+1

Py fy
cos(2x) | SIn [x)-f/ h'G)= —_35—15—
= SM(QX) COY(X) N ~2sin {2,() (smﬁzjﬂ)— (Co;(%a(a_r&))

(S‘;'/\ G)+1)*

e) f(x)= +sinx+5 :[s,-,.(x)»rs)l‘
-
F16)= L (sin6+5) ® -(sin)+5)
‘F'(x): é (SM (x)-fS)—i - Coslx)



