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1 Afgeleide machtsfunctie

f(z) = —22" + 5a® — 32”4+ T2 —
f(x) =—2-42° +5.32* —3. 22" + 7

f(x) = —8a® + 152 — 6z + 7

f@) =va r@ =g

L 1y 1 41 1
f@ =t f@ =gatt = gat= o=

Figure 1: https://www.geogebra.org/m/rkbXbnRv
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2 Afgeleide rationale functies

2
z
f@ =53
! g N AN (kettingregell)
Pay= T 2o g2 e () = 08 = (80 -2 (@t =) 20
(x? —4) (x? —4)
——— -
P ~
(2 — — p2] — —4). —4) —
fa) =22 [E;_ 32 ’] gem ke fctor in Tosonderen £(x) = “()K_’Z) 9 - aat]
- —8(—3z*—4) 8(3z*+4
Fla) = —2% (@) = =8 S ) _ 8C : 3)
(@2 —4)? (z2 —4) (x* —4)

99 W 2

Figure 2: https://www.geogebra.org/m/MpFEGPET
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3 Afgeleide irrationale functies

(Vi) = 57

4 Afgeleide goniometrische functies

Afgeleide van f(x)=sin(x) intuitief

Figure 3: https://www.geogebra.org/m/qkqbrdwr


https://www.geogebra.org/m/rkbXbnRv
https://www.geogebra.org/m/MpFEGPfT
https://www.geogebra.org/m/qkq5rdwr

‘ (sin(x))’=cos(x) ‘
‘ (cos(x))’=-sin(x) ‘

(tan(x))'=1

cos?(z)

5 Algemene rekenregels

5.1 De somregel

(- f(2) +b-g(x)) =a-f'(x) +b-¢'(x) ]
)
2z

(3sin(x) + 5v/7)" = 3cos(z) +
5.2 De productregel

Bleé Lo 4sN = s Q

TB: (f-9)'=f"-9+f-¢

Bewiis: (f-g)'(a) = lim (f-9)@) = f-9)(a)

T —a

f(@)-g(z) — f(a)-g(a)

r—a

(f+9)'(a) = lim

(-9 (@) — tim T @) 9@ (@) 9() + 1() - 9(x) = $(2) - (@)

T—a

(F- 0 (@) = timn @) = F@)g@) + 1(@) - (9(2) — g(@)

T—a

(9 (@) = timg [ P00 ) 4 0y 20— 2(0)]

(9 (@) = tim | 1) =11

lim g (2) + lim f(a) - lim 22 = 2(@)]
(f-9)'(a) = f'(a)- g(a) + f(a) - ¢'(a)

14 <« 9/9 »

Figure 4: https://www.geogebra.org/m/yvrncth8

(f()-9(2))" = f'(z) g(x) + f(x) - ¢'(x)

(x2 . cos(m))/ =2z -cos(z) + 22 - (=sin(zx))

5.3 De quotiéntregel

N
TB'(f)_fz

Bewijs: (1 \'_ . 717
f(a) i—a T —a
fla)—f(=)
= lim JE@
z—a T —Q

o f@— @) 1
= @) @) v-a

o 1 = (f(@) = f(a))

=l @ z—a

. 1 . f(z) — f(a)

=iy @ M T e,
-1 ,

O

Figure 5: https://www.geogebra.org/m/yvrncth8
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Figure 6: https://www.geogebra.org/m/yvrncth8

(ﬂﬂy:ﬂﬂNMdem
9(=z) g(z)?

(2x3 +4r? +1 )/ _sin(z) - (627 + 8x) — (22° + 42® + 1) - cos(x)

5.4 De kettingregel

Afgeleide samengestelde functies:

f@) =z gx)=sin(x) Fog(z) = v/sin(@)

fog(z): % sin(z) %
g0) = cos(x) £ = wlﬁ = Fala) = Fsin() = J:T@)
fod(@) = Flg@) gz) = cos() = —2220)
24/sin(z) 2 4/sin(z)

Figure 7: https://www.geogebra.org/m/YN8wHwSh

| (H(z(x)) ' (2(x))-¢' ()

(sin(a:Q + 3)), = cos(z® +3) - 2z



https://www.geogebra.org/m/yvrncth8
https://www.geogebra.org/m/YN8wHwSh

5.5 Afgeleide inverse functie

Afgeleide inverse functie
Voorbeeld:
f@) =2 =fa) =V
e mle 250 @) =0
= (fF @) =’

beide leden afleiden, ¢/( £—1( )y . £ (z) = 1 - f_ll(z) _

LL: kettingrogel

L
F(F71(=))

o=}

fO=0C'= 7O =300

wa) =

Figure 8: https://www.geogebra.org/m/hwzhaqsb

(/7' @) = 5y
ey L1
Vo) =337 ~ s0vm)

6 Overzicht rekenregels

(af +bg)'(x) =af'(x) +bg'(x) (a,beR)
(f-9)'(2) = f'(z)-9(z) + f(z) -9 (2) (m-8) =0 a+p-a
(fr), (x) =rf'(z)- f'(z) (reR) (@) =ror! o
(1) = 752 (3) =%

f(z) o/, D,A N
(2) (@) = L2t @i (2) - 220
(flg(2)) = ' (9(33)) 9'(x)

(o+a) =0+’

s ‘@) = 7

f@)=c (ceR) HOR
f(@)=x f(x)=1
flx)=2" (reR) f(z)=raz"t (@) =r-o .o
f(x) =z f@)-5  (VB) -0
f(@) = e Fay=et () =
f(z)=a® (aeRZ\{1}) f'(z)=a"lna (a®) —aDlna o
f(x) =lnx f'(x)=1- (Ino)" = E
f(z) =log, x f(@) =g (log, D) = gm0
f(z)=sinz f'(z)=cosz  (sino) =coso-O
f(x)=cosz fi(x) = —sinx (cosm)’ = —me -0
f(z) = tanx f ( ) = COS2 (tanD) C052D D,
f('z') = COtx f (x) = blIl2 (COtD) = S’LTL12D ) D,
f(z) = arcsinzx f(z) = m (arcsinO)’ = \/i? -0
f(z) = arccosx fi(x) = \/1‘_1? (arccoso)’ = \/1‘}? -0
f(z) =arctanz f'(x) = 1+1w2 (arctanno)’ = +1|:2 o
f(x) =arccotx f'(x) = 1;9162 (arccotn)’ = 1+é2 o

7 Oefeningen

1. Bewijs afgeleide (z™)" = na™"

—



https://www.geogebra.org/m/hwzhaqsb

TB: (z") =n-z"'VneN,
Bewijs:
Bewijs via het principe van van volledige inductie
Uitspraak : P(n) : (x")’ =n.x""!
stap1:  P(1) klopt : (z!) = (z)' = 1 (waarom?) en 1-z' ' =20 =1

Stap 2: inductiestap  Als P(k) juist is, toon dan aan dat P(k+1) ook juist is
’ ’
(zk)+1) — (:17 . :Ek)
’ ’
=(z) x4+ x- (m’“) (productregel)

=1-av’°—i—av-kz’°*1=cv’°—i—ls:-cv’°:(k—i—l)af:’c

Figure 9: https://www.geogebra.org/m/yvrncth8

2. Op deze site kunnen alle oefeningen gecontroleerd worden: https://www.derivative-calculator.
net/

3. afgeleide samengestelde functies: https://www.geogebra.org/m/YN8wHwSh

4. Bereken de afgeleide van onderstaande functies

(a) f(t)=(1+1)Int (h) f(x)=tan L

(b) f(t) =t cost T

(¢) f(t) = -1 (i) f(z) = cos(—8z% —1)
t2 _

e 3t—1 (G) f(z) = sin®(3x)

() f() = 577 i

(e) f(x)=sin{dx + 5) (k) flx)=vVa®—-Tzx+8

(f) f(t) = In(7¢%) (1) f(t) = Int sin(t?)
dr® 41

(g) flz)= JR.:- (m) f(t) =In(1 —¢%)

5. Bereken de afgeleide van onderstaande functies

n 3

a) r(f) =20"%+ =

(a) r(#) 3
1

1+ 2cosf

(c) r(@)=+1-26

(d) r(#) = 5 met a > 0,

p2/3 133;.1
3

(b) r(#) =

6. Bereken de afgeleide van de volgende functies
(a) f(z)=sin(Vz?)
(b) f(z) = cos®(x®) + (z3 - 3)3
(C) f(l') _ sin’(4z-1)

22+3x+5

7. alle rekenregels door elkaar:

(a) https://homepages.bluffton.edu/ nesterd/apps/derivs.html

(b) https://www.math-exercises.com/limits-derivatives-integrals/derivative-of-a-function
8. Bepaal de waarden van n € Z zodat y = 2™ een oplossing is van volgende (differenti-
aal)vergelijking: x2y” - 2zy’ = 4y (A: n=4 en n=-1)

9. Bepaal m.b.v. f(x) = (22 +1)? een lineaire benadering voor 832. (A. 756)


https://www.geogebra.org/m/yvrncth8
https://www.derivative-calculator.net/
https://www.derivative-calculator.net/
https://www.geogebra.org/m/YN8wHwSh
https://homepages.bluffton.edu/~nesterd/apps/derivs.html
https://www.math-exercises.com/limits-derivatives-integrals/derivative-of-a-function

10. Gegeven de functie f : R+ R:z+ f(z) = 2?-23 en de functie g : R » R: 2+ g(x) = f(22-1).
Bepaal de afgeleide ¢'(0). (A. -10)

11. Bereken de gevraagde afgeleide m.b.v. onderstaande tabel

Use the following table to answer question questions # 9 and # 10.

X fx) | gx) | f[(x) | g'(x)
1 2 1 3 2
2 2 2 1 3
3 3 1 3 1

9. Ifh(x) = f(g(x)), what is h'(1)?

10. IfH(x) = g(f(x)), what is H'(3)?

12. Bereken de gevraagde afgeleide m.b.v. onderstaande tabel

t 0 1

2 3 4
h(t) | -2 2 3 4 8
WMit) |35 05 |25 15| 5
h'(t) | 6 |0.25|03|-0.4]0.6

(a) a(t) = h(t? - 1) gevraagd a’(3)
(b) b(t) = M2 gevraagd b'(4)
(c) c(t) = h1(t) gevraagd ¢’(2)

13. Bepaal g’(3) als

Consider the piecewise linear function f(z) graphed below:

10

=

(10, —6)

f(=?) (

xT

antw. —21)

(a) g(z) = 5
(b) g(x) = sin(f(x)?’) (antw. —147cos(343))
(¢) g(z) = f'(x) (antw. )

3
14. Bereken de gevraagde afgeleiden



[15 points] The graph of a piecewise linear function j(zr) is given below. Use it to select the
correct value of each derivative below. Circle only one answer for each part. Ambiguous marks
will receive no credit.

Yy
(-3,2) i(zx)
= (1,1)
/o) (7/2, -2)

a. [3 points] TE?[JH cos x)] at x = Z.

(A) —1/2
(B) V2
(C) —v2/2
(D) —v2

(A) 1/4
(B) 1/8
(C) —1/4
(D) —1/8

15. Toepassing:
If x is the amount of antibiotic taken orally (in mg), then the function h(x)
gives the amount entering the bloodstream through the stomach. If xmg
reaches the blood-stream, then g(x) gives the amount that survives
filtration by the liver. Finally, if x mg survives filtration by the liver, then f(x)
is absorbed into the sinus cavity. Thus, for a given dose x, the amount
making it to the sinus cavity is A(x) = f(g(h(x))). Suppose that a dose of 500
mg is given, h(500) = 8, g(8) = 2, f(2) = 1.5, and h’(500) = 2.5, g’(8) = f, and
f'(2) = 1. Calculate A’'(x) and interpret your answer.



MATH 171 - Derivative Worksheet

Differentiate these for fun, or practice, whichever you need. The given answers are not simplified.

1. f(z) =42 — 52? 2. f(x) =¢€"sinz 3. f(x) = (z* + 3z)~!
4. f(z) =32*(z* +1)7 5. f(z) = cos’ v — 227 6. f(x)= ’
14 a2
7 =T 8 1) = (@37 9. /() = In(ac™)
10. f(z) = 2 +jfz -1 1. f(z) = (2%)V2 -z 12. f(z) =2z — \;}
43z — 1)? - B x
13. f(z) = R 4. f(z) = Va2 +38 15. f(z) = T oy
_ 6 ~ (32® — mx)* _ T
16. f(z) = B =) 17. f(z) = — 18. f(z) = —@2 FRVeTE
19. f(z) = (xe®)™ 20. f(x) = [arctan(Qa:)rO 21. f(z) = (¢* +¢)2
Ly s
22. f(z) = (2°+1)°(4x +7)* 23. f(x) = (7o + Va2 + 3)° 24. f(x) = x —561
3 1 2¢+5 sinx
25. f(x) = Va2 — e 26. f(z) = ’/m 5 27. f(x) = ——
28. f(x) = e"(a2 + 3)(2® + 4) 29. f(z) = 5§Z - ;x 30. f(z) = [In(52% + 9)]°
31. f(z) =1In(52% +9)* 32. f(z) = cot(6x) 33. f(r) =sec’r-tanx
34. f(x) = arcsin(2") 35. f(x) = tan(cosx) 36. f(x) =[(z* —1)° — 2]
. (z — 1)3 2
37. f(x) =secz - sin(3x) 38. f(z) = Py P 39. f(z) = logs(3z* + 4x)
In problems 40 — 42, find Zi Assume y is a differentiable function of z.
40. 3y = xe® 41 zy+ >+ =7 42. ys;ir—l{_yl =3z

If f and g are differentiable functions such that  f(2) =3, f'(2)=-1, f'(3)=7, ¢g(2)=-5
and ¢'(2) =2, find the numbers indicated in problems 43 — 48.

B (g @) 1. (192 5 (g) @)

16. (5f +39)'(2) A7 (fo £)(2) 48. <f> (2)



Answers: Absolutely not simplified ... you should simplify more.

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

35.

37.

38.

39.

41. —

43.

f'(x) = 20z* — 2023 2. f'(x) =€ cosx + (sinz)e”
f'(x) = —1(2* + 32) 2 (42® + 3) 4. f'(x) =322 7(2* +1)°(B32?) + (2* + 1)7 - 62
) e o oy (L)1) — a(22)
f'(x) =1+ 272 (Simplify f first.) 8. fl(x)=3- Z 't (Simplify f first.)
fl(x) = i + 7 (Simplify f first.) 10. f'(x) = 42 4+ 04 2273 (Simplify f first.)
Fla) = o8 ;(2 — )T (1) + (2= 2)E(327) 12, fi(x) = 24 227
o @ T)[4-2032 = 1)(3)] — 4Bz — 1)* (2 + T 1n7) / 1
) = rEee 14 fi(r) = 52+ 8)7 (20)
1—(Inz)? g 1)—z-1(1—-(Inz)? 7 —2(lnz) -2
f(z) = (1= ()" (1) 2_( (hm(;)z ?)7 (= 20m0)-5) 16. f'(x) = —24(32% — 7)7°(62)
NS UM o @7V (1) — a[5(” + VBr) (20 + 5(32) 7 - 3)]
Flz) = 6[4(395 —mx)’ 6z —m)| 18. f(z) = Va1
/ _ x\(m—1 T x /! _ 9 1
f'(z) = m(ze®) )[:ve +e } 20. f'(z) = 10[arctan(2m)} Epn 21)2 -2
fl(z) = ;< +e)T (¥ 240) 22 f'(2) = (2°+ 1)°[3(4z + 7)2(4)] + (4o + 7)*[5(2° + 1)*(62°)]
/() = 6(7z + Va2 +3)*(7 + ;(:f +3)7 - 2x) 24. f'(z) = (z = 1)(=2™ _(ix_?>; (27 +27)M)
Joo_2 o 3 12+ 5\ [(Tz—9)(2) — (22 4 5)(7)
Jla)=gws + 50 26‘f(”7)_2(7x—9> [ (72 — 9)2 ]
f'(x) = sec’ x 28. f'(z) = {ex(xz + 3)] (32%) + (2° + 4) [e’”(Qx) + (2% + 3)e }
oo (@2 +2)(102 — 7) — (5a® — Tx)(2x) pon 9 2
fl(z) = I 30. f'(x) = 3[In(52* +9)|"- =5 (102 +0)
fllx) = (51_21 o7 [3(52% +9)*(102 +0)| 32 f'(x) = — csc?(6z) - 6
f'(x) = sec?® z(sec® x) + tanx[? - sec z(sec z tan x)} 34. fl(z) = ! 2°In2
1— (27)2
fl(x) = (secQ(cos x))(— sin x) 36. f'(x) = [(a: —1)° x}2<5(az2 —1)* 20— 1)
fl(x) = secx(cos(?)a:) : 3) + sin(3x)(secxtan x)
fray = TEHIBE - O]~ @ - Ve dz £ 80 + (0 48)'0)
= 22(z + 3)8
N 1 dy ey
fle) = (322 + 4z) - In5 (6z+4) e 3 — bxed
dy _ —322 —y 1 dy _ 3(y? +1)2
dx T+ 2y “dr o (y?2+1)(cosy) — 2ysiny
3 44. 11 45. -1 46. 1 47. =7 48. -1

25 4



Practice Problems on Derivative Computing (with Solutions)

This problem set is generated by Di. All of the problems came from past exams of Math 221. For
derivative computing — unlike many of other math concepts — more lectures do not help much, and
nothing compares to practicing on one’s own! The idea of this problem set is to get enough practice,
till the point that it becomes hard to make any mistake. :)

1. y=+Va2sinx

_ tanz
2. y= g

3.y = (w4 + sinxcosm)3

3 —2x

4y= z+3

10
5. y=(Va?—1+1)

6. y = cos (ac2) tan( T+ 1)

7. y = cos (cos (cos (3z)))

8. y= \/g
9. y =22 (yr+2)
10. f(x) =2va2 + 1 +sin ()
11. h(z) = Sz
12. y=a%+ ﬁ - 3%/5
13. y = sin (5x) cos (3x)
14. y = (cos (:cQ) + cos? m)4
15. y =12+ zcosx + 2°

16. y = (3:2 +x— 1) sin z cos? &

_ 2
17. y = cos (x +xi+1>

18. y = =2

19. y:xQStanaj

5
20. y = (\/$2—{—1—|—aj>
21. y = /1 — cosz (tanz)®

sin(mg)
sin(z?)

22. y=

23. y = 23 + sin (z) cos? ()



24. y =z (10z + 6)*!
25. y =/ (sinz)® + 1

26. y = tan (x4 + 322 + 1)
2. y = sin(3x)

28. y=(5— 2(:033:)%
29. y = (5y/z +3)%

30. y = Lsin ™ (z) — £ cos® (z)

_ tan(2z)
3Ly = 5y
32. y =tan (Coi(m)

— X
33. y—sm( $2+1>

34. y = sin® (3:64 — 7:6)

The following problems involve e* and In x, which we haven’t seen in our lecture so far, but we
will learn them later. We could practice them later when the material is covered. To do them, you

need to know: 1 darct .
o\ . , arctan x
() = e, (ma) = -, SEORE

L. f(z) =xIn(e** +2)
2. y = arctan (64”” + 3$)

3. yzln(x+m>

4. y=3In(zsinx)

5. y=e" tan(xz+1)

6. y =sin (lnx + 3;102)

22

Y= 53
8. y=+vlhzx+1
9. y=evVritl

2
10. y=1In (2(1;Lf)>
11. y = Ine*

12. y = arctan (z — 1) 4+ 4/sin (Inz)
13. y ==x%e
14. y = In(4z + 6) €>*



Solutions:

3 .
1. y=2z2sinx
’ 3 1. 3
Y = 5228INT + X2 COSX
sec? x(m3+2) —3z2tanx
(@3+2)°

2.y =

3.y =3 (:r4 + sin x cos 33)2 (4333 + cos? x — sin? x)

(3m2 —2) (z+3)— (933 —21)
(z+3)°

4. o =
1 10
5. Yy = ((:1;2—1)2+1)
9
y =10 (Va?=1+1) 1(z2-1)"22

6. y' = —sin (22) 2z tan (Vo + 1) + cos (z?) sec? (Vz + 1) 5 (z + 1)_%
7. y = —sin (cos (cos (3x))) - (—sin (cos (3x))) - (—sin (3x)) - 3

=1 (H—ac —2 (27(2)_2()1;1) =1 (1+x)_é _3

1
10. f(z) =2 (2?+1)2 +sin (& tricky question! notice sin (4%) is just a constant.
5 5

11. (ZL’) _ Cosx(?;e;_??}));Q sinz

12. y = 3+ %x’?’ — 2x_%
y' =322 — %x“‘ 4 %af%

13. y' = 5cos (5x) cos (3x) + sin (5z) (— sin (3z)) 3

14. y = 4 (cos (2?) + cos? x)g (—sin (2?) 2z + 2 cos z (—sinz))

15. y' = cosx + x (—sinz) + 5zt

16. This problem is the product rule of 3 functions. Just kill each of them at one time. (abc) =
a'be + ab'c + abd.

Y =2z +1)sinzcos’z + (#* + x — 1) cos® & + (* + 2 — 1) sinz2cos z (— sin )

17. o = —sin (xz n ﬁl) (235 n f;ﬁﬁg) ~ s <w2 N m%) <2$ N W)

2x(m4+1)—4m3 (x2—2)
(z4+1)°

18. y =




wl=

19. y = 2% (tanz):

+ 221 (tan x)fg sec?
4

20,y =5 (Val+ 1+2) (32 +1) 220 +1)

ol

y' = 2z (tanx)

21. y = (1 — cos :c)% (tan z)?

2
SeC2 T

<
|
[N
—
—_
|
Q
[}
n
S
~—
|
N[
wn
=.
=
8
—~
-+
v
B
8
S~—
_l_
—~~
—_
|
Q
[}
»n
&
S~—
=
w
—
-+
o
B
8
S~—

22. y' =

23. 3 =322 + cos®z +sinx - 2cos x (—sin x)

24. y = (10z + 6)*°"" + 22011 (102 + 6)**'° 10
1
25. y = ((sin 2)® + 1) 2

1

Y = % ((sinx)3 + 1) ’3 (sin 33)2 cos T

26. ' = sec? (21 + 322 + 1) (423 + 62)

cos(3x)3(1+x4)f4m3 sin(3x)
(14a4)?

27. ¢ =
28,y =3(5— 2COS:L')% (2sinz)

29. o =80 (5y/7 +3)" (gfé)

30. For the 1st term, you can also do quotient rule. Here I rewrite it as a product, so that I can
kill people. :)

y=a"tsin™*(z) — Lcos®z
y = -z 2sin™* (2) + 271 (—4)sin™® (x) cos (x) — % cos? 2 — 23 cos? x (— sin x)
r sec?(22)2(x+5)" —4(x+5)3 tan(2z)
3Ly = (@15)°
392. y/ — sec2 (%) 7sinxa-ccgfcosx

1
2 1.2 T 29,2
’ z T +1—§(1‘ +1) 2z

33. Y = cos (\/z2+1) proa]

34. y' =5sin? (32" — 7x) (1223 — 7)

Well, I guess no one works till the last problem together with me... I admit computing derivatives
could be pretty boring and exhausted. But if you finished all of these problems, I believe derivative
computing will become part of your nature, and you can do them quickly and accurately. Now it’s
time to say: I came, I calculated, I conquered. :)

Some irrelevant aside by Di: Typing solutions is also very exhausted! Half way through typing,
I started to question myself why do I want to tortune myself on doing this extra amount of work.
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