Differentiation Rules ... Set 2

Derivatives in Your Head!
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Differentiation Rules ... Set 2
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Differentiation Rules ... Set 2

Derivatives of Powers

Find 2 if:
dx

L y=x+x 2. y=x"-3Vx

2 _
4. y=3xd‘—1+— 5. y=@+5x+2)

7. y = (5x2 —3)(4x3 + x) 8.
10 y=@-2)x+1)@x+1) 1L

y=*+1(2x+3)
y=(x-a?

13. v = 2X(31-2_73,+8) 14. }’=3.\’2(l'+ 1)(3,_2)
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16. r = 17 o
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x? 2x3
x+6 233 +x+4
2. y=—p 23, y_
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Find the derivative if:

25, f()=ax*+bx*+ex+d 26
28, f=ax*+bx’+c 29.

Find the derivative with respect to the variable indicated:

31. C =2nr [1] 3. y=mx+b [x]
34, A=nmr? [1] 35, E= %miﬁz [v]
37. s= ur+§at2 [t 38. P =RI? [
4. F= ”;]:’ M 4. T-= 2H\E ]
3. F=Sm 4 E=gi [1]

Calculate the first, second, third. and fourth derivatives of:

46.  y=4x*+2x3+3 47, k=x3+7x—11

Find the gradient of the tangent to the curve at the point indicated:

49.  y=x%+3x (2.10) 50. y=2x3-4 (3.50)

Find the equation of the tangent to the curve at the point indicated:

52, y=3x%?-x (1.2) 53, y=x3+4x  (-1.-5)
Find the value of x that satisfies the equation given:
55, y=x*+3x+1 v“"—y’”+2iﬂ=0
. . 2

1

56. y=ox%#0 X3y + 3y 4+ xy =0

48.
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e
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g=—8h%+3n2+hnt
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Pt vl
V= 4r:3r3 1]
o= zcr:M 1]

y=x*—2 (1.2)
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Differentiate:
1. (x+3)*
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Find the derivative:
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55.

Calculate ﬁ for the following functions:
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k(n) = -
n)—=—
)=T7re

yv=(x—-3)/(x—-3)

1

J = '—_'4

y=x-2

1’3 1'2
r=(=—+—=+x)F
y=(F+5+9

y= |x+ 'x+v’.\_’

Lh

11.

14.

17.

35.

38.

41.

44,

59.

62.

65.

68.

(2x +5)3
(x2+1)3

(3x2 — 2x)2

(3x% + 7x)*

3(x® — 2x)?
G5-07

2
(4x% —3x3 +x)72

1
(3x +1)2

3
(1‘3 —5x2 + x)z

2
(2x3—9x+12)73

2
Y T3x2—x+5
) 1
Vo=

1
y

—_—
}_v_ \."lxz _3

2
_v_\.lll4 x

y = V-1

c=3/(4k2 +3)2

2

Ir——

Vide +5
o ——
p() = T—s
V(7 —1)®

'--.h
Il

y= H—Vﬁ

1.
y= (2 +)°

y=[2x+1)%+ (x + 1?)?

£ 1— 11—
y=[a+)7+1™

T X +5x3 —2x

33.

36.

39.

60.

63.

66.

69.

Differentiation Rules ... Set 2

Chain Rule
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1
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6
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338.

41.

47.
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@ty
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, (4x® +15x —2)
Y T G s — 2
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, X
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e
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dy

1
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o

d—65 3
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dy 1
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12.

15.

13.

30.

33.

36.

39.

42.

45.

48.

51.

54.

57.

60.

—7(1—x)®

60x%°(2x% + 1)(x* + 1)*®
80(5x — 3)7
8(x2+7N(x2+7x—1)7

110x(5x2 + 4)10
—2(2x+ 1)
—30x(x2—9)"*
2
2(6x+1)73

(x*—1)(x° — 5x)_;

5(2 — 7x?)
x5 (x4 +7x"2 +8)7
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’

Y T T a2
. 70x
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. 1
N
. 3
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d
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d
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4,

(3x — 1)(4x + 3)
4x?(2x3 - 1)

Differentiation Rules ... Set 2

Product Rule

Expand and differentiate. and compare by differentiating using the product rule:

9

5.

5x(6x —1)
3x*(7x—2)

3.
6.

Differentiate mentally without simplification (check your answers below):

T

10.
13.
le.
19.

(Bx—2)(5x+7)

(5x—2)(x — 1)
(2x + 9 (x> — 4)
5x2(3x — 8)

(5x3 + 2)(4x — x3)

8.

(4 —xH(3x +5)
=D +7)

(3x +5)(8x — 1)
4x>(2x% —5x +3)

(x* +3x+ 1)(x® —4x +5)

Differentiate on paper without simplification:

22,
25.
28.
3L

(x+2)(x*=2x+7) 23.
(x2 — 2)(5x — x%) 26.
(8x? — 5x)(13x% — 4) 20.
(x+1D)(x+2)(x+3) 32.

(1-x)H(Tx+4)

(x2+3x—1)(x*—4x+7)
(x® =2x3)(7x*> +x —8)
(x+ D2 +2)(x3+3)

Differentiate (using an embedded chain rule):

34.

37.

40.

43.

46.

49,

52.

55.

x(x +1)%
(x+1)(2x —5)*
4x3(2x —1)73

1
2x(x +3)2

(2x +9)yx2 — 4
(Bx+8)3(x + )*

(8x +1)3y/9 —x3
N

(2x — 9)5

35.
38.
41.

44,

53.

56.

8x(3x — 2)°
(2 —4x? + D% +3)°
2x8(11—x)77

3
(Bx—1)(6—x)3
V1l —x
(2x% = 3x + D2(5x — 1)*
2x + 7)Y (x +4)°

(x+x Hx—x79)

9.

3}(3x+2)
(2x% — 5)(3x% + 8x)

(5x —2)(x — 3)

(x* +8)(6 — 5x)

(9.\’2 - 5)(31‘ )

(2 —T7x+1DBx—4)
(x1%? — 5)(5x® — 11x 4+ 1)

(3x = 5)(x3 +2x%2 - 8)
(x3—2x +8)(6—5x)
(3-x%)Bx+1)

4x(x — 1)(2x — 3)

2x*(3 —x)?
(3x? —2x—1)(x*+ 5x —2)?
(4x —3)(5x + 3)_2
4
41‘3(8.76 —-1)5

4x —

3
23/ 7

(5x +3)*(x—2)2
(6x +1)E3x—7)"5

(l’ + \.’T} (1 + \.’T)

Find the equation of the tangent to the following curves at the point indicated):

58.

y=x%*x+1)3

(-1.0) 59.

y =x(3x — 2)?

(L1)

60.

y=(+1x+3 (2.-1)



L.
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24x +5
40x* — 8x

5

5.

Answers

60x —5
105x° — 243

Answers with structure. but no simplification:

22.

25.

28.

31.

1(x* —2x+7)+

(x +2)(2x — 2)

2x(5x —x3) +

(x% —2)(5 — 3x%)
(16x —5)(13x2 —4) +
(8x2 — 5x)(26x)
(Dx+2)(x+3) +
(x+D((x+3)+
(x+Dx+2)(1)

23.

—3x%(7x +4) +

(1 —=x*(7)

(2x +3)(x* —dx +7) +
(x?4+3x—1)(3x7—9)

(5x* —6x2)(7x2 +x —8) +
(x5 —2x%)(14x + 1)

(W(x*+2)x3+3) +
(x+DROCE+3)+
(x + D% +2)(3x%)

30.

33.

12x3 + 62
24x3 + 48x2% — 30x — 40

3(x*+2x2—8) +
(3x — 5)(3x% + 4x)
(3x2—2)(6—5x) +
(x3 —2x + 8)(=5)
—3x2(Bx+1) +
(3—x3)(8)
4x—1)(2x—3) +
4x(1)(2x—3) +
4x(x — 1)(2)

Simplified answers (equivalent expressions use or remove radicals or negative indices):

34,
37.

40.
43.

46.

49,

55.

x(5x+2)(x +1)?
(10x + 3)(2x — 5)3
—12x%(2x — 1)7*

1
3(x+2)(x+3)2
4x* 49y —8

Vxl —4
(21x +41)(3x + 8)2.
(x+1)3

x + 1) x* + 3x° — 864
(8x + 1)*(120x° + 3x% — 864)

43/(9 —x3)3
8x+9
(2x—9)8

The equations of the tangents are:

58.

y=20

35.
38.

41.
44,

47.

16(9x — 1)(3x — 2)*

x(13x3 — 48x% + 9x — 14).
(x* +3)*

—2x7 (x — 88)(11 — x)~®

7
3(4x? —27x + 1)(6 —x) %
a 4

(3x —22)
NIl-x

2(2x% —3x + 1).
(40x? — 49x + 13)(5x — 1)*

1

E(Sﬁx +227)(2x + 7)7.
if’ (x +4)2

2x +

—+

x?  xd

yv=7x—6

36.
39.

42,
45.

48.

60.

—2x3(7x —12)(3 — x)?
2(x2 +5x—2).

(5x% +29x% + 10x — 8)
—2(10x — 21)(5x + 3)~3

1

4x%(152x — 15)(8Bx —1)5
5
14x(2x — 3)

3V (4x - 7)?

(35x — 43)(5x + 3)3
2,/ (x— 1)
3(18x — 117)(6x + 1)7
(Bx—T7)¢

3V 1

2 2\.’?




Differentiation Rules ... Set 2

Quotient Rule

Divide each term of the numerator by the denominator before differentiating. Compare this with the

result you get by using the quotient rule:

x+6
p
13 —3x?

¥

»
N

3x—1
x2
2x%2 +5x—1
X

Using negative indices. differentiate by using the product rule. Compare this with the result you get

by using the quotient rule:

x+5

; rro 8.
2x+1
2 _

T 11,
x2+9

x—3
5x + 2
3

X
x+4

3x+8
x—5
x+1
3x2 -7

Differentiate mentally without simplification (check your answers on the following page):

130 14,
2x—1
16. 2x+5 17.
4x —3
2 .
o, MAA—1 20.
x+3
6x+7
2, — 23,
x2—x+3

x2—x-1

Differentiate (using an embedded chain rule):

2x
25. - 1 26.
(x+ 1)z
. s
g B4 2.
(2x +1)3
2
31, Vx°+1 32.
(x —8)2
Find the derivative of:
x+3
Vx4 2
- h3—1
. me—gz—g 38.
2 ;
40. _Snf-on+ 1l 41.
n+2

(2x+7)3
4x—1

W

__r
2p+1

f

9=7"7+38

_ v—>06

7tr +11

Jw+ D8

15 x+4
x—6
x—7
18. e
Ix—1
21.
x2 +12
” 5x2 — 2x
Ix+1
x—1
27 _
(7x +3)4
30, ¥x—1
4x+1
i 4
33, +3)°
x2
3w
36, po__
w? 45
. 3
39 oo (4}- + 3)
5y—1
4a -9
4., Z=—3
(a+5)2

Find the equation of the tangent to the following curves at the point indicated):

_ x+3
T x-1

43. y

46. y = A

2.5) 44,

(-1.-a) 47

L x+3
Y=
x4

x2-3

(14) 45, y=



Differentiation Rules ... Set 2

Answers

You should discover that the results are the same and that if is advisable to simplify expressions first!

x2

4. 2x —3

Lh

B +2 2
5 ~lta
2x+2

2x2+1 1
=2+

3x—2
13

x2 X2

You should discover that the results are the same and that the quotient rule is (usually) simpler to use.

9
(2x + 1)2

22x

0. aioe

17
(5x +2)2
2x%(x + 6)
(x + 4)2

You should have found the following structures:

s M@ -D-12)

(2x — 1)
16 2(dx —3) —(2x+5)4
' (4x —3)?
19 e +H)x+3)—x*+4x—-11
o T3
. 6(x2=—x—=3)—(6x+7)(2x—1)
== F—x+37

The derivatives are:

x+2
25, T3
(x+1)2
g 3 +13)Gx— 4t
- (2x + 1)*
2 +8x+2
3. —

VxZ+1(x—8)3

The derivatives are:

dy x+4/x-3

dx  2x(\x +2)?
4 dm 6h?
T dh (h3+1)2
A 2 _
40, dk _871 +32n—21

dn~ (n+2)2

14.

%)
| ]

41.

3x2(x2 —4) — x3(2x)

(2 =42
1(2x% — 8) — x(4x)
(2x% — 8)2

(2x—9)(2x +5) — (x* —9x +11)2
(Zx+5)

G+l —x-1)—(x*+x)(2x - 1)

(x2—x—1)%

2(8x — 17)(2x + 7)?
(4x — 1)2
2x+9
2 (x+1)3

2(x +2)

3%

a ___2p-h
A 33pap+1)?

dg  21t*+224¢% - 11

dt (t+8)2
dr B 3v—32
v 2 /w+1)7

The equations of the tangents (in gradient-intercept form) are:

43,  y=—4x+13

46, }-':E !

4 4

44,

47.

y=-11x+15

v =—16x+37

9.

12.

15.

18.

45.

48.

23
(x —5)?
32+ 6x+7

(3x2 —7)2

1(x—6)— (x +4)1

(x—6)?
1(x?) — (x =7)(2x)
P
3(x% +12) — (3x — 1)(2x)
(x?2 +12)?
(10x—2)(3x + 1) — (5x° — 2x)3
(Bx+1)2
21x —31
(7x +3)°
4x—9

X —1(4x +1)?

2(x —3)(x + 3)3
x3

db 5(w?—1)

aw - Z2 o
dw 3w3(w? + 5)2

de  57(4y+3)?

dy  (5y—D*
dz 4a+ 107
oL 7
9@ 4a+5y
y=-2x+9
y=13x—19

10



Differentiation Rules ... Set 2

Exponential Functions

Differentiate with respect to x:

L. y =e* 2. y=3e~ 3 y =e**
4 y = 2e°* 5. y=e™ ¥ 6. y=24e*
e—Zx
7 y = 93 Sx + e19;\: 8 y= 66‘2x g, y = ezx e‘?x
2
10. y= gxz 11. y= ex2—2x+? 12. y= 33_3‘4
13, y =85! 14, y=x3%% 15, y=(02x+1)e™
Find the derivative function:
16.  y=xe 17. y=x3%* 18, y=x%—xe**
19.  y=(x*—6)e%* 20, y=+/xe* 210y =4e2°
» , . - 9 p2x+1
22. r= ye¥ 23, r= e\ 24, T =
Y Y Y=o +7
3x X
e e*+1
25. r— 26. vy =gV 27 y=—__°=
V=2 y=e Y=1
Calculate 2-
dx
X )
8 y=—= 29 y=(e*+2)8 30,y oV _ ok
TR - 32, y=4¥43x2—e = 33, y=2el
34, y=(eX4+x)l0 35,y =Xt 36. y=xfe®
Find the derivative of:

- _ _ k—1
37, y=x%e*® 38. p=mle™ 9. a= T
40 v = (tz — 31?)8& 41 j= \,."Eed+4 42 b _—gzq

el1+4

9 _e9g _ 2

43, o207 44, h=A+Be ™ e ol
2 26.?1

Given the function on the left. demonstrate that the relationship on the right is true:

46. y=e*+e™*¥ y'i=y

47. y=4e ¥ +5e y'+4y" +3y =0
48, y=eF 4 ¥ y" —10y' + 16y =0
49.  y=eX e y"' -6y +8y =0
50.  y=(x+1e>* y"'—10y"+ 25y =0
5. y=A+Be ™ v +4y' =0

Find the equation of the tangent to the following curves at the point indicated):
5. y=¢e* (0.1) 53 y=e* (0.1) 54 y=e*?2

Find the minimum value of each function (and its location) given:

55, y=(x—2)* 56. y=—e¥



10.

13.
16.

19.

31.

34,

43.

The derivatives required in order to demonstrate the relationships are:
46.
47.
48.
49,
50.
51.

Differentiation Rules ... Set 2

Y =e*

y' =10e%*

y' =35e3% 4 1919
vy = 2xe*

y' = 40e5*1

}_,r — 72X _ Jyp2X
y' =2(4x% +x — 24)e®*

2
V' =e* +2x2e%

L (Bx—2)e

S A

dv

d_i =e* + xe*

dy eVx

dx 2\.’5?

d}' s x 5 x 9
P 10(e* + 1)(e* + x)
dy

=y el x—e
ax (x+e)x* e

dv 2 8t
T (8t — 22t —3)e
df e9+e78

dg 2

y=e¥+e™*
y = 4e™* 4+ 5e 3
y= elX 4 o8x
y= gzx 4 €4x

v = (x + 1)e>* = e5% + xe™*

y=A+Be™

[

Lh

11.

14,
17.

35.

38.

41.

44,

Answers

y' = 3e¥

y' = Be®* — 2e2%

y' =12 +e7%¥

Y =(2x— 2)€x2—2x+‘?

v’ = 3x2e2% + 2x3g2x

yr — 31.28—:\'.‘ _ x3e—x
X
€ —
v =——=+/xe*
2Vx

y' = e¥e@

r e\'{f
Y= 2\,*?
dv
= Ber(er + 2
dv
& 12x2 4+ 6x + 2072
dx
dv
d_i _ 3,280+
P — _ —mm
am = (2 —mm)me
dj  (2d+1)e®™
di  2d
dh .
L _fpo—6w
aw 6Be

Y =¥ ¥
y' = —4e™* — 1573
y' = 2e2% + et

y' = 222 + 4%

y' = 6e> + 5xe®

y' = —4Be™%*

The equations of the tangents (in gradient-intercept form) are:

52.

The minimum values of the functions are:

55.

y=x+1

y=—e (atx=1)

53.

56.

y=—x+1

yv=-1 (atx=0)

30.

36.

39.

45.

J-’”

Yy = 16xe2*

4(:\, T 3)€2x+1
T 2+ 72
) 2e*
N C

.'F

dx 4353 22
dy

R 1-x

dx ¢

dv

d—i = (x +e)x®le*
da 3e%F — 2ke?k — 1
dk (e2k —1)2
db e3d 4 824

dg  (e7+4)?

dl n?2—-2n-1
dn 2em

=gt e

= 4e™* 4+ 45 3%
= 4e%% 4 p4e%¥

= 4e2% 4 16e%¥

= 35e5% + 25xe™
= 16Be **

v=ex—2e

1
y=-o (atx =—1)

12



Differentiate with respect to x:

L.
4.

7

10.

Differentiation Rules ... Set 2

Logarithmic Functions

v =log.x
yv=m3Bx+1)
y = 5In(3x)

y =In(x%?—-5)

2. v =Ilog.(3x) 3
5. v=mh3x+1 6.
8. y = In(x?) 9.
11. v = 2Inx + 5In(2x) 12.

Simplify. using logarithmic laws, before finding the derivative function:

13.

y=Ilmx+9

Calculate the derivative:

16.

19.

22,

y=Imn2x—-1)(x+8)

r =1
Y nx—2

=1 !
V= nx

d
Calculate £
dx

25.
28.
31

34.

37.

40.

y = xInx

y = ()

y = (1+Inx)®

_ Inx

x—2

y =log(x)
€2x

i

x+1
14. }-'=Inr+3 15.
17 y=In(x+6)* 18.
200 y=Inx+4 21
1
23. r=1 24,
Y= M3 12
26. y=2x3In(x+4) 27.
29.  y=(Inx)? 30.
3. y=(nx—x)° 33.
35, y=(2x+ Dinx 36.
38. v =1log,;(5x) 39.
41. v =-e*lnx 42.

Given the function on the left. solve the equation on the right:

43.
44,
45.
46.
47.
48.
49.

v =Inx

y = (Inx)?
y = xInx
y = x2lnx

y = (x+ 3)nx
y=In(x?-1)

v = e*lnx

"+ () =2
xy"'+y' =1

yvi+xy' —y=2

xy" —y'=8

xy"+y' =3
2(x2—1)y" +5y" =0
y'=y'=0

v =2log.x
v =Inx+ 2x
y = In(x%)

y = 7x — In(4x?)

yv=Inx-5)(x+8)

(x+3)

y=InJ(x+1)3

r=1 1
y= n2x5

y = xinx — 3x
y = In(Ilnx)

y = (x% + Inx)®

y=x3n(x+1)

(2x2 - 1)
y =log =
VX

Find the equation of the tangent to the following curves at the point indicated):

50.

yv=InwZl—-x (1.0) 5L

Find the minimum value of each function (and its location) given:

53.

y = (Inx)?

54. v = _\'2 — Inx 55.

v = xlnx (e.e) 52.

e e*+1
Y= nex—'l
v =e*+Inx
'—1+E

y=_+nx

(x + 1)(x +2)

(Le)

13



Differentiation Rules ... Set 2

Answers
1 1 2
Y=y > Y=y Y=y
4 y' = 3 5 }’=E+1 6 }’=1+2
3x+1 x ’ x
) 5 2 5
7. }-" =§ 8 y( =; 9 }-" =§
2x 7 3
10. }-"=x2_5 11. y(=§ 12 }!’:7—;
, 1 1 1 1 1
13. = 14. = — 15. V= +
Y 2(x+9) Y T+l x+3 Y Ty 5 x+8
2 1 4 1 1 1
16. = 17. I 18. 7= —
Y =x—1x+8 Y TY¥e6 Y = y¥itxr2 x4
11 1 3
9. oI 20, Y=o 2. Y=
9 Y =172 R T LY =3%a+D
1 3 5
2. = _= 23, = — 24, =2
¥ X Y 3x+2 Y X
dy dy 2x3 dy
25 — = : 26 — — 6x2 27. — = —
I Inx+1 I 6x°In (x +4) + P I Inx —2
8 W _2 20, by _2nx 30 __1
dx x dx X dx xlnx
dy 5(1+nx)* dy a1 dy 1
31, LT T 32, 2 _ 8 33, 2 gx2 5 =
ax p 7y = 2 =0 (- 1) g~ oG +inx)*(2x + )
dy (x—2)—xilnx dy 2x +1 dy x3
34, e T 35, — = - 36, — =3x2
dx x(x—2)2 I 2lnx + = i 3x%lnlx+ 1)+ 11
7 7 1 7 2
37, Gy _ 1 s, Wy _ 1 30, v e+l
dx xInl0 dx xIn7 dx 2In10.x(2x2—1)
dy (2xlnx —1)e? dy e* dy 2eX
g0, LY _lexiv— e 1. Y e 0 YY___
dx xln?x dx ¢ I+ X dx e2x — 1

The solutions to the equations are:

43, y=Inx o+ ()2 =2 (¥4, -In2)
4. y=(Inx)? = In*x xy''+y' =1 (2. In?2)
45. v = xlnx y'+xy'—y=2 (1L.0)
46. vy =x2Inx ' —y' =8 (4. 16In4)
47. v=(x+3)nx xy"+y'=3 (e.et3)
8. y=mxx*-1) 2(x2—=1)y" +5y"=0 (2. In3)
49, v =e*lnx y'—=y'=0 (1.0)

The equations of the tangents (in gradient-intercept form) are:

x 1
50. }.'=—§-|—E

51

y=2x—e

y=(e+1x—1

The minimum values of the functions are:

1 1
53, y=0 (atx=1) 5. y=;(1+m2) (ax=—) 55

7z yv=1 (atx=1)

14



Differentiation Rules ... Set 2

Trigonometric Functions

Differentiate with respect to x:

1. y = tan x?2
4. y=2c0sx
7. y = tan 2x
sinx
10. ;=
e

13. y = sin (x + g)

cosS X
1+sinx
19. y = sin X3

22, y= sin® 4x

25. y = cosvx

28. y=tan’ x

31. y= 'tan(x2 - 1)
4. y=7 tan(x2 + 5)

37. y=sinx (1 +cosx)

Calculate 22
dx
40. y = cotx
43. y= sec? 4x
46. y = sin bx

Find the derivative of:
49, y=e*sinx
5. p=e*sin2r

55. k=In(cosq)

58. [ =sin(l—Inwv)

41.
44.

V= I'GH2 X

y =sinxcosx

y=xsinx
¥
}.T =
cos X

o2 X
V=X +‘Ean2

Ix+4
Y= Sinbx
y =cos? x

y= cos(x2 + 1)
V= \,*m

y = sin? x + cos? x
vy = tan(r — x)

v = sin(cos x)

3ltan x
}.T =
X
y =secx
y =tanx*

y = cos(bx +c)
m= esinw'

s =sin(ef + 1)
¢ =In(sin 2n)

eéu

Z =
tanu

f

e =

v =sin3x
y=sinx +5cosx

y = sin2xtan 3x

sinx
x2
X
7= C05—
Y 3
2

y=x%cosx

y = x3tan8x

y = tanmx

y = sin* Vx

y = (sinx + cos x)?
y = (2x + tan 7x)°

v = cos(sin x)

y =tan (\; cos x)

V= cosecx
v = sin 3x°

y =tan (a..\’z + C)

j=e ®cosa

b =cos(Ilns)

f=In (tan hz)

Find the equation of the tangent to the following curves at the point indicated):

61. Y =XCOSX

64. v =sinx

62.

65.

. o
y=sinxtanx (—

y=x+tanx

) 63

66.

sinm?
q= ot
m
y =secx (1,\,@)
T 2
7= CSCX - —
¥ (3’{3)

Find the (relative) minimum value(s) of each function (and their locations) in the domain 0 <x < 2.

67. y=x+2sinx

70.  y=sin’x

63.
71.

y= V3sinx + cos x

y=tanx — 2x

69.

72.

y=2secx +tanx

f5 -
¥ =cosx —3sinx

15



10.

13.

40.

43.

46.

49.

52.

55.

58.

Differentiation Rules ... Set 2

y' = 2xsec? x?

r

y'=—-2sinx
y' =2sec? 2x

, xcosx—sinx
="

x2

i3

I — —

y =cos (x +4)
r l

VN = ——

Y 1+sinx

y' =3x% cosx?

y' = 8sin4x cos 4x

_ sinyx
= =
2

y' = 3tan’ xsec’ x

y = 2xsec?(x? —1)
y' = l4xsec?(x? +5)

y' = cosx + cos? x — sin® x

dy _ 2

Foi —Cs5CT X

d

E}’ = 8tan4x sec’ 4x
d

gy = bcosbx
Qze*(sinx+cosx)
dx

d

%P _ 4e sin2r + 2% cos2r
dr

dk_ ta

dq =

dl  cos(1—Inv)
dv v

Answers
y' = 2tanxsec’ x
}." = [‘082 X — Sin2 X

Vv = sinx + xcosx

, COsx+xsinx
=

cos?x
¥ =2x+ 1sec2 z
2 2
+_ 3sin5x —5(3x +4) cos 5x
y= sin? 5x
y' = —3sinx cos? x

v =—2x Sin(x2 + 1)

, sin 2x
y'=—
: vcos 2x
}.J = 0
o 2 .
y' = —sec (mr —x)
y' = —sinx.cos(cos x)
xsec’x —tanx
V=—3—3
3xTtanT x
dy
—~ —ta
ax Nnxsecx
y_ T 2.
dx 180
dy
— = —hsin(b
Ix sin(bx + ¢)
dm i
— = cosw e""W
dw
ds
— = (e + 1) cos(e’ + )
dt
c
n = 2cot2n
dz
T e*"(4 cotu — csc’u)

The equations of the tangents (in gradient-intercept form) are:

61.

64.

y=x

y=x

7x 1 T
=
Y=% T2/ 36
y=2x

The (relative) minimum values of the functions are:

67.

4m 4
=——+3 tx =—
y=2-V3 (atx=2)

v=0 (atx=0,m2m)

4m

= -2 tx = —

y=-2 (atx=>)

T T
y=1—§ (atx:z)and

4 S . _511_
y=1-= (atx="

y' =3 cos3x
y' = cosx —b5sinx

y' = 2cos2xtan3x +
3sin2xsec? 3

, Xxcosx—2sinx
==

x3
, T TX
/= ——sin—
Y 313

2

v =2xcosx —x“sinx

y' = 3x?tan 8x + Bx? sec? 8x

2

y' = msect mx

, 2 sin® Vx cosvx

Vx
v =2(cos?x — sin’ x)

y' = 9(2x + tan 7x)8,
(2+ 7sec? 7x

y' = —cos x.sin(sinx)
, _ sinxsec?(Vcosx)

Y= 24/cosx

Y _ cotxcosecx

dx

dy T .

dx  180°°°%%

d

Ey = 2ax secz(ax? +¢)

dj _ sina+cosa

da et

db sin(Ins)

ds s

df 2h

dh ~ coshZsinh?

dq 2mcosm? — sinm?

dm em
V2w
}?=\f'§x+\«5—T
2x+ 2 +2ﬂ,’
V=TI EYS
11m

}"=\f.§ (atx=T)

2
y=-2 (atx =?)
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Differentiation Rules ... Set 2

Differentiate mentally without simplification

i

10.
13.
16,
19.

(Bx—2)(5x+7)
(5x—2)(x - 1)
(2x +9)(x? — 4)
5x%(3x —8)

(5x3 + 2)(4x — x3)

8.

(4 —x*)(3x +5)

2 —D(x+7)

(3x +5)(8x—1)
4x°(2x% —5x+3)

(x? +3x+ 1)(x* —4x + 5)

(5x —2)(x —3)

(x* +8)(6 — 5x)

(9x% —5)(3x —8)

(x> —Tx+1)(3x —4)
(x19% — 5)(5x% — 11x 4 1)

17



10.
13.
16.

19.

Differentiation Rules ... Set 2

3(5x +7) + (3x — 2)5
5(x — 1) + (5x — 2)1
2(x? —4)+ 2x +N(2x)
10x(3x — 8) + 5x2(3)

15x2(4x — x®) +
(5x% +2)(4 —3x%)

Answers

Mental Calculations

—2x(3x +5) + (4 —x%)3
2x(x+7) + (x* — 1)1
3(8x — 1)+ (3x + 5)8

20x*(2x% —5x +3) +
4x°(4x —5)

(2x +3)(x* —4x+5) +
(x?+3x+1)(3x2—4)

5(x —3)+(bx—2)1
4x*(6 — 5x) + (x* + 8)(-5)
18x(3x —8) + (9x% —5)3

Cx—7EBx—4) +
(x2—=7x+1)3

100x*°(5x% — 11x + 1) +
(x1%° — 5)(40x” — 11)
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