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HOSSAM GHANEM

(19) 3.3 Techniques of differentiation 3.5
Derivatives of the Trigonometric Functions

Example 1 | Findthe derivative f(x) = 2x3 — 5x2 + 3x — 11

Solution
fMx) = 6x* —10x + 3

Example 2 |Findthe derivative f(x) = 2x> — 4x72 + 3x§ -5

Solution

-2
fMx) =10x+8x3 +x3

Example 3 | Findthederivative f(x) = 6x* — 5Vx3

Solution
3
f(x) = 6x* — 5x2
31 15
f\(x)=24x—5-§x2 = 24x—7\/§

Examgl €4 | Findthe derivative JoCop= 2x§ + 332

Solution
) = 25t 4303 A\ = 15—4 x5+ 2x3

Example 5 |Findthederivative f(x) = (x3 — 3x?)(3x° = 7)

Solution
fANx) = (6x% —6x)(3x° —7) + (x® — 3x?)(15x%)

Example 6 |Findthederivative  £(y) = x3(5x% + 9x — 1)

Solution
M) = gx_?z(sz +9x—1)+ x%(lox +9)

Example 7 | Find the derivative f(x) = 2xz(4x? + 9%x% — 1)

Solution
) = 72 (4x2 +9%/x3 — 1) t2x7 (8x + 12x§)
4x? — 3

Find the derivative -4  r-
Example8 |Fi vative  f(x) = g

Solution
(5x° + 2x)(8x) — (4x? — 3)(25x* + 2)
(5x5 + 2x)2

) =




(19) 3.3 Techniquesof differentiation 3.5 Derivatives of the Trigonometric Functions p3

Example9 |Findthederivative  f(y) = Vx
2x3 — 3x
: Solution
2x% = 3x) - —=—Vx(6x* — 3
fMx) = ( 125;/% 3x\)/2_( )
Example 10 | Find the derivative f (x) = (4x® — 3x2)5
Solution

M) = 5(4x3 — 3x2)*(12x2 — 6x)

Example 11 |Findthederivative  £(y) = (2 — 3)5

Solution
5 -4
\x) = §(x2 —3)9 (2x)

Example 12 | Find the derivative f(x) = VxZ — 7x + 3

Solution

2x —7
f\x) =
2Vx%2—7x+3

Example 13 | Find the derivative f (x) = 7x%(4x? — 3x)°

Solution
fNx) = 14x (4x? — 3x)5 + 35x?(4x% — 3x)*(8x — 3)

Example 14
45 10May, |Letf(t)= t? sint. Find f"'(0)
2009

Solution
f\Mt) = 2t sint + t? cost
FN\(t) = 2sint + 2t cost + 2t cost — t? sint
fN0)=0+0+0+0=0

Example15 |- x2/= 1
Find £\\(1), where = 2 pts.
37 May4 2006 | ") o fO) =— (@)
Solution
x(2x) — (x?2=1)(1) 2x?2—x?+1 x*+1
A\ = 2 - 2 =~ T2
x?(2x) — (x?2+1)(2x) —2x -2
120 i3 THEIEE S
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(19) 3.3 Techniquesof differentiation 3.5 Derivatives of the Trigonometric Functions p4

3.5 Derivatives of the Trigonometric Functions

d d
— (sinx) = cos x — (cosx) = —sinx
dx dx
— (tanx) = sec? x — (cotx) = —csc? x
dx ( ) dx ( )
d d
o (secx) = secxtanx P (cscx) = —cscxcotx
Example 1 |Findthederivative f(x) = 4tanx
Solution
f\x) = 4 sec’x
Exarn[)l @2 | Findthederivative f(x) = 4secx tanx

Solution

f\Mx) = 4secx -sec?x + 4secxtanx-tanx
= 4sec3x + 4secxtan?x

Example 3 Find the derivative f(x) = 5x2sinx

Solution

f\(x) = 10x sinx + 5x% cosx

Example 4 | Findthederivative f(x) = 4x3 + x2 tanx + 7

Solution

fMx) = 12x2 + 2x tanx + x? sec® x

Example5 |Findthederivative f(x) = ! —zcc2>tx
X
Solution
_ 1—cotx 2x*(csc®x) — (1 — cotx)(4x)
Gt 2x2 4x*
Example 6 | Find the derivative f(x) = 4vx cscx
Solution
(e 4-% cscx + 4/x (-cscx cotx) = \/2—_32 cscx — 4+/x cscx cotx
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(19) 3.3 Techniquesof differentiation 3.5 Derivatives of the Trigonometric Functions p5

Example7 |Findthederivative  f(x) = —— <%
2sinx
Solution
_ 2sinx (sinx) — (1 —cosx) - 2cosx
4 4 sin? x
Example 8 |Findthederivative  f(x) = __Ww
2 cosx cotx
Solution
fx) = % secx tan x

1 !
M%) D secxtanx - tanx + 5 secx - sec?x

Exam[ )| e 9 |Findthederivative f(x) = cscxsinx

Example 11 | Find the derivative flx) =

Solution
f\(x) = —cscx cotx sinx + cscx cosx
Example 10 | Find the derivative  f(x) = =%
2 —Ccscx
Solution
gyt (2 —cscx)(secxtanx) — (1 + secx)(cscx cotx)
- (2 —cscx)?
14 secx

tanx + sinx

Solution

(tanx + sinx)(secx tanx) — (1 + secx)(sec? x cos x)

Sialii (tanx + sin x)?
SeCx
. \ 4
Example 12 | Find f\(x), where  f(x) = —————
Solution
A = (x3 + cotx)(secx tanx) —secx (3x% — csc?x)
_ (x3 + cotx)?
2 .
Example 13 | Find f\(x), where  f(x) = ————
1+ cosx
Solution
(1 + cosx)(2x sinx + x? cosx) — x? sinx (—sinx)

s (1 + cosx)?
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(19) 3.3 Techniques of differentiation 3.5 Derivatives of the Trigonometric Functions p6

Example 14

42 March 29,
2006

Given f(x) = x? + x cos? x — 1. Use the intermediate val ue theorem to
show that there is areal number C between — g and 0 such f\(c) = 0.

Solution

Sy =X cosr =1
fMx) = 2x + cos?x +x -2 cosx (-sinx)
fAM0)=0+1+0=1 >0

£ (_%) = —n+0-m(0)(-1) = -7 <0

T
~3dc € (_E’O) suchthat f\(c)=0 "LV.T"
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(19) 3.3 Techniquesof differentiation 3.5 Derivatives of the Trigonometric Functions p7

Homework

(3pts) Determine f\(r) , for

1

55 April 8, 2010 3 cos(x)

f(x) = sin() tan() + o

(2x+1)cosx if x<0

Question 1.[4+2+2pts J:Let | g0 =9 | _ ~—=7
2 X
59 9July 2011

if@ix-> 0

(a) Show that g discontinuousat x = 0
(b) Usepart (a) todetermineif g isdifferentiable at x = 0
(c)Find g\(x),ifx <0

_Gl:dney
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