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THE CHAIN RULE WITH ALGEBRAIC FUNCTIONS

Question 1

1. y=(2x+1)4

10. y=6(1-2x)*
11 y=(32+1)

12 y=(2-3x)'
13 y=(5-2x+x)"

14. y=

Created by T. Madas



15.

16. y

17. y

18.

19.

20.
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Question 2

1. y=

2.y

10. y=

11. y=

12. y=

13. y=

14. y=

15. y=

(4x+1)°
(2x-1)

(6x-5)"
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16. y

17. y=

18. y=

19. y=

20. y=
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Question 3

1.

10.

11.

12.

y=(6x—5)3

y=(1- 3x)6

y=(2x-5)"

13. y:(5—4x—2xz)_3
5
14. y=
’ (4)(2—3)2
2
15 y= x*+1
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5

2V2x+1

16. y=

5

6N1—x’

4
1+2\/;

17. y=

18. y=

19. y=+2++/x
20. y=43x+(2x+1)’

Created by T. Madas



Created by T. Madas

THE CHAIN RULE WITH EXPONENTIALS & LOGS

Question 4
1. y=e*

2. y=In2x

8. vy

(In )c)4

9. vy (1+e")4
10. y=Inx*

11. y:3(1+ez")3

12. y= (2x+lnx)4

13. y (4+e_5")4

14. y (x3 —31nx)5

15, y=(x+e>)'
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16.

17.

18.

19.

20.

y=+/5x-3Inx
y=A+1+e*

y= ln(e2X+ 3)
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Question 5

10.

11.

12.

13.

14.

15.

16.
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17. y=+1+2¢&>

18. y=In(Inx)
19. y=¢°

20. y=In (e4+l“2+ 1)
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Question 6

5. y=4e™*

6. y=2In(4x"-3)
7. y=e -3¢
8. y=lnx5+(lnx)5
9. y=3(2-¢")
10. y=Invx++/Inx
1. y=31+e™

1
12. y=
Y X +1Inx

4

13. y=10(x4—2e‘5")
1 6x %

14. y=§(e +3Inx)

15. y= (26“—36‘7“ )3

4

N2x—=3Inx

16. y=
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17. y=+1-2¢>

18. y=In(In(Inx))
19. y=2¢>"

20. y=3In(e""*~In3)
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THE CHAIN RULE WITH SINES & COSINES

Question 7
1. y=sindx
2. y=2sin3x

3. y=cos3x

4. y:6cos(

W

)

5. y=4sin(%)

6. y=3sin(5x—1)

7. y:3cos(2x—%)
8. y=2cos(%—2x)
9. y:6cos(l—37x)

10. y =2sin x*

11. y=2sin*x

12. y=4cosx’

13. y=4cos’ x

14. y=3sin’ x

15. y=2c05x/;

16. y =2sin’ 2x
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17. y=2(3cos2x+ 1)4
18. y= J1-2cosx
19. y=(2sin3x—3cos2x)’

20. y =sin’ (%)
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Question 8

=

y=sin5x
y:4Sin2x
3. y=cos4x

4. y:8COS(

l\)|»—

)
5 y=dsin(3)
y=2sin(3x-2)
y=5cos(3x-Z)
8. y=4cos(Z-3x)

9. y =8cos(3_5_X)

2
10. y =%sin x°
1. y =%Sin6 x
12.

y= IOCosx5

13. y = IOCOSS X

14.

y:3Sin7x

15.

[N

yzzCOS(x

)

16. y :%Sin“ 3x

17. y :%(2Sin3x+3)5
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18. y=+/1—cosbx
19. y=(4sin3x—3cos 4)6)3

20. y=sin (%)
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THE CHAIN RULE WITH TAN, COT, SEC, COSEC

Question 9

1. y=4tan3x
2. y:2tan(2x+%j

3. y=3tan’x
4. y=3tan2x

5. y=12tan (%)
6. y=cot2x
7. y=3tan2x—cot3x

8. y=4sec2x

9. y=2cosec3x

10. y= 4sec%—6cosec%
11. y=2cot4x—2sec3x
12. y=3tan5x—6cosec2x
13. y=tan®x

14. y=3cot*x

15. y=3sec’x

16. y = 4cosec’x

Created by T. Madas



17. y=2tan*3x
18. y=2cot* 4x
19. y=4sec*2x

20. y = 6cosec’ (%)
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Question 10

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

y=3tan5x
y :4tan(3x+%)

tan® x

=

y=
y=10tan%x
y=12tan(5%)
y=cot7x
y=4tan3x—2cot2x
y=3sec4x

y =6cosec2x

y= 6sec%—4cosec37fc
y="T7cot2x—3sec3x
y=2tan7x—7cosec2x
y:tan3x

y =8cot’ x

S€C X

<
Il
=

y= %cosecﬁx
y =2tan’2x

y =2cot’3x
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19. y=3sec’3x

20. y =12cosec’ (%)
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THE CHAIN RULE WITH TRIGONOMETRIC FUNCTIONS

Question 11
1. y=sin2x
2. y=3cos2x

3. y=4tan3x

1
4. =6sin| —x
g (2 j
X
5. =3cos| —
g (3)

6. y=2sin(3x-1)

7. y= 2005(4)6—

w (N

)
J

T
9. =9cos| ——3x
g (6 j

NG

8. y= 2tan(2x+

10. y=2sinx’
11. y=2sin’ x
12. y=4cosx’
13. y=5cos’ x

14. y=3tan* x
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15.

16.

17.

18.

19.

20.

y = 4sin~/x
y =sin’ 2x
y =(3sinx+2)4

y=+/1+4sinx

y =(sinx—cos x)3

y =sin’ (zj
6
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Question 12

=

10.

11.

12.

13.

14.

15.

16.

y =3sin3x
y=2cos4x

y=3tan2x

(3
=4sin| —x
g (2 j

X

=2cos| —
g (4)

y :%sin(6x—5)

.4
=3cos| ——4x
g (4 j

X
=12tan| —

g (4)
B (z
=" cos| =—+f3x

Y7 (6 j

y =sinx*
y=sin*x
y=cos’ x
y=2sin’ x
y =tan® x
y=4cos’ x

y=3cot* x
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17.

18.

19.

20.

21.

22,

23.

24.

y =3sec’ x

y =4cosec’x
y =2sin’ 2x
y =4cos’ 2x
y=2tan"* 3x
y =2cot’4x

y =4sec* 2x

= 6cosec’ d
g @
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THE CHAIN RULE WITH TRIGONOMETRIC FUNCTIONS,
EXPONENTIALS AND LOGARITHMS

Question 13
1. y=4e™
2. y=sin (ez" )
3. y=In(sinx)
4. y=sin(Inx)
5. y=e™™™
6. y=tan (e"‘)
7. y=cos(3lnx)
8. y=2e™

9. y=sin* (e")

10, y=¢™"
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MIXED CHAIN RULE

Question 14

1.

10.

11.

12.

13.

14.

15.

y=(3x+1)8
y=In2x

y=3sin2x+2cos3x

y:(2x—1)2

y=4cot3x
yzln(4—x3)
y :tan(Zx2 +3)

y=2sin4x—3cos2x

y =cos(In x)

sinx

<
Il
[¢)

y=4cos3x—2sin4x
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

y =sin’ x
y :cos(x2 —l)

y=3cotdx

tan x

<
Il
¢

y (e“+2)3
y=3(2x+1)°

y=3In4x

y=4sin3x—3cos2x

y=3In(2x"+1)

y= 4
2x—1
y=4tan2x

y =In(sin2x)
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34.

3S.

36.

37.

38.

39.

40.

41. y

42.

43.

44.

45.

46.

47.

48.

49.

50.
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y=1In(3sin2x)
y=2cos(2Inx)
y=2e"

y =2sin*3x

_2
(2x-1)"

3
2

y=(3-6¢)

y=In(secx+tan x)

_x4

y=2e
y=4sin(Vx)
y=4sin’2x
y=cos(e™-1)

y=6tan2x—2cot3x

y =1In(cos3x)
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THE PRODUCT RULE

Question 15

1. y=xsinx

2. y=4x’cosx

5.y :)c2(2x—1)5
6. y=2e" (3x—1)4

7. y=3e *sin2x

8. y=cos2xtan2x

9. y:(2x—1)4\/;

(S]]
=

10. y=(2x+1)*(6x-1)
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Question 16

1. y=xcosx

2. y=2x"'sinx

3. y=x'e™

4. y=4xe™

5. y=x(3x-1)"

6. y=3e(2x-1)

7. y=e tan2x

8. y=sin2xcot2x

9. y=2(1-4x) Vx
10. y=(6x+1)%(2x_1)%
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MIXED PRODUCT RULE

Question 17

1.

10.

11.

12.

13.

14.

15.

16.

y=x*(4x-1)’
y=2x (2x+3)5
y=6x" (2x—l)4

y=e"cosx

y=(4x+1)e*
y=x’tanx

y =3x7sin2x
y=x"tan2x
y=x"Inx
y=e* cosx
y:4x% In x
y=4e " tan2x

y=e""(4sin2x+3cos2x)

y=(2x+1)cot4x

y (3x2 —4x)tan 2x
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

y=x*sin” x

y =3x%sec2x
y=04x+ 5)% e
y=x"(sin 2x—3cos2x)
y=e"cos’ x

y =sin xtan” x

y =4x’ cosec3x
y=3e* cotbx
y=4x" sin’ x
y= 5xln(x2 —2)
y=sinxtan x

y =x’sin4x
y=e**cos3x
y=(4x—-1)e™*
y=x"tan2x

y=x (4x—1)3

y (3—2x2)cos 2x

o

y=(3x-1)"¢"

y=2x"Inx
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36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

y=e"(sinx—cosx)

y=e(4x-1)’

y (x2 —2x+1)ezx

y=(4x+1) (1-3x)’
NN r

y = xsin® x
y=x"Inx

y =cosecxcotx

y =+Jxsin2x

y=(4x+3)tan2x

ol

y=(3x-1)" (2x+1)
y=x"sin* x
y=6¢e>* cos’ x
y=x" (ex+e_")

3

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

y=xx" -1
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THE QUOTIENT RULE

Question 18

2x—5

1. =
Y 3x—1

4dx—1
1-5x

2, y=

_ 2x2 +1
Y 3x2 -1

10. y=
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Question 19

1 _4x-3
BREETE
3x—1
2 =
Y 1-2x
2
3 :5x2+1
2x° =3
Inx
4 y:—3
X
s, _s1n22x
X
e3x
6 =
Y 2x
4x*
7. y=——=
(2x+3)
. :c?sx
sin x
N :3x2+2
x—1
2
10. :3x 6x+4
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MIXED QOUOTIENT RULE
Question 20
4x+3
1. =
Y 2x-3
3—4x
2. =
AT
2x*+1
3. =
Y3
4. :1+Cf)sx
1+sinx
Inx
5. y:—2
X
x+1
6. =
Y x2=2
2
7 :3x2 +2
X +5
3. :l—cosx
1+cosx
9, _secx
tan x
e'+2
10. y=
Y e’ =2
2x—1
11. y=
Vx+1
.2
2. _sin”" x
tan x
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13.

14. y

15.

16.

17.

18. y

19. y

20.

21.

22,

23.

24.

25.

26. y

_dx-1
2x+1

_1-2x
3x+2

_ 4x° +1
Y 2x° +1

1—sinx

y_1+sinx

In2x
y=—7
X

2x° +3

x =1

2x° +3
x+1

_I+cosx

1—cosx

_Secx

sin x

Created by T. Madas

Created by T. Madas



27. y

28.

29. y

30. y

31. y

32.

33.

34.
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Question 21
Prove that:

1. i(6:2"(4sin2x+3c052x))=262"(sin2x+7cos2x) )

dx

2. %(ezx(x2—4x—2))=2€2x(x2 —3x—4) (%)

e = esksk

7. dx(ln(secx+tanx)) secx  (¥¥%)

8. i(x“(4x—1)3)=4x3(7x—1)(4x—1)2 (k)
dx

9, i(zf (2x+3)) =247 (16x+9) (2x+3)" (¥5%)

dx
d 4 3 3 2
10. = (x* (4x-1)") =4x° (Tx=1)(4x-1)" (=5%)
dx
d —3x 3 —3x 3
11.—(2e (2x+1)2)=—12xe (2x+1)F (v
dx

d( x—4 1
12, — = (g
dX[J} +2j 2Jx

Created by T. Madas



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.
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L (e (a3-1)')=2(7-a) (4x-1) e 02)
dx

%((xz—2x+1)ez"):2x(x—l)ezx (%)
d (4 20N (9x-2)

dx(x Véax 1)_——4x—1 ( )
%(4\/;lnx):% ()

di((4x+ 5) e—“) =—4(2x+DJAx+5e ()
X

d o 3(18x=1)(2x-1)’

L edx(2x=1)") = seseson
dx( (2x-1)") N (s
i(l—cosxj: 2sin x ()
dx\1+cosx (1+COSX)2
i(3+sin2xj:6sin2x+40052x+2 ()
dx\ 2+ cos2x (2+cos2x)’

d 5x*-10x+8 __ 6 (ot

P P P

d (secx

—( jz—cosecxcotx (k)

dx\ tan x

i e'+2 __ 4 ()

dx\ e*=2 (ex_2)2

i[2x+1j: 2043 )

de\Nx+1) 2(x+1)

i( x—1 j: 1 (ke

dx \/;-I-l 2N x
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26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.
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- 2
i(sm szcost i)
dx| tanx
i 3e’ __ 3e” ()
dx\ 2e*~1 (2e*—1)2
i(4x—1j: 6 ()
dx\ 2x+1 (2x+1)2
i(l—ij:_ 7 (%)
dx\3x+2 (3x+2)2
i 4x° +1 _ 6x° (%)
dx\ 2%’ +1 (2x3+1)2
i(l—smxj _ 2cosx ()
dx\ 1+sinx (1+sinx)2
a ln(l—s%nxj =—secx (*¥¥¥)
dx 1+sinx
d x+1 2
= | In| == - ok
dx[ (x—lD x* -1 =
i( 2sin3x j_ 6 i)
dx\ 14+cos3x 1+cos3x
d(2x+3)_ 10x (+%)
de\ x*-1 (xz_l)z
d(2x°+3)_ 2x" +4x-3 ()
dx| x+1 (x+1)2
i 3x° +6x-5 16 ()
dx (x+1)2 ()c+1)3
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47. —

48. —

49.

Created by T. Madas

X X
= —cot=cosec’ = (k*¥E¥)
2 2

a S‘?ij =sec’ x—cosec’x (¥¥¥%¥)
dx\ sin x

d ln( 1 j :1+sinx (i)
dx 1—sinx cos x

i er+ 2 o 662)( (***)
dx| e*—1 (ezx—l)z

- ****)
dx\J4x+1 (4x+1)E
d(In xj 2—Inx ()
dx\ \/x 2x2
d 4x j: 4(x+1) ()
dx\N2x+1) (2x+1)

i e _ 2 (2x+3) )
dr( (2x-1)" ) (2x-1)
L (A1) =2 (o)
x 4.x+1
ES 33
(e +2j e+2)2 o
(sec xj =—4cosec2xcot2x  (¥¥¥¥)
sin x
—(In(tan x)) =2cosec2x (**%)
dx
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50.

S1.

52,

53.

54.

SS.

56.

57.

58.

59.

60. —

61.
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= sekskk
(x+2) (%)

2x(x2+6x+12) 48
(x+2)4

4 ln(1+cosxj =-2cosecx (¥¥¥F)
dx 1—cosx
—(cos2x+tan xsin2x) =0  (HE)
dx
i In| —— | |= ! ()
dx e +1+1 e'+1
i In 1 x -1 = 2 ()
dx 1 X +1 xwl-x*
d cos2x
- =-—sinx—cosx (F**¥¥)
dx [\/1+sm2xj

2
i(ln x+x? + d j— X N )
d x> +8 ( 3

X +8)

i ezx_g = 9 (****)
dx ex ex \/er_9

%(m(eum)): A > ()

d { “62x+4J _ 4 ()

di(ex ez"—l—ln(e"+x/e2"—1)):2ex e =1 (i)

X
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THE CHAIN RULE WITH ALGEBRAIC FUNCTIONS

Question 1

1. i((2x+1)“):8(2x+1)3

dx
2. %((3x—2)6)218(3x—2)5
3. %((s;x—l)“)=—8(8x—1)‘2
4. %((6x+1)£)=3(6x+1)_£
5. %((4x+3)3)=6(4x+3)§
6. 2 ((1-2)) = =4(1-2)
7. %(2(5x—2)3)=30(5x—2)2

wk

8. i(2(3x+1)%):3(3x+1)

dx

d 4\ -4
9. 5(4(1—5x) J=10(1-5x)

d o +
10. 3(6(1—2@ J=-4(1-2x)

11. %((3x2+1)5):30x(3x2+1)4

12. %((sz—3x)4):4(4x—3)(2x2—3x)3
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13 y=(5-2x+x*)" =4(1-x)(5-2x+ )"

4. 94 J 60

15.

17.

(
o %(4;“):_(4;1)2
[

18. 3 j__ 6x
dx\ x* +1

19.

20.
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Question 2

L. i((4x+1)3)=12(4x+1)2

dx
2 2 ((2x-1))=14(20-1)

3. %((6x—5)_1)=—6(6x—5)_2

a. %((4x+1)i):2(4x+1)‘5

5. %((6x—3)3):15(6x—3)3

6. %((1—2x)8)=—16(1—2x)7

7. £ (4(2x-3)")=40(2x-3)

8. %(3(6x—1)%)=9(6x—1)‘§

9. %(6(1—3x)‘§)=9(1—3x)‘3

10. %(9(1—5x)§)=—15(1—5x)‘§

11. %((u2 ~1)’ ) =20x (2" -1)’

12, (35 - 4x)") =6 (30-2) (3% ~ax)

13. %((1_4)”'752)_2)=—4(X—2)(1—4x+x2)_3
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14.

15.

16.

17.

18.

19.

20.
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3 j__ 6
2x+1 (2x+1)*
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Question 3
1. %((6x—5)3):18(6x—5)2
2 S{0-30))=-130-30)
3. %((2x—5)‘2):—4(2x—5)‘3
a. %((8x+3)%)=4(8x+3)‘5
5. %(3(4x—1)g)=30(4x—1)%
6 40-42))=-1201-4)
7. B3 sl
8. %(5(%)6—1)%):(%)6_1)%
o 420-3")=0-39"
v %(4;—1):_(4)(8—1)2
o )t
12. %((4)(2+2x)5)=10(4x+1)(4x2+2x)4
13. %((5—4x—2x2)_3)=12(x+1)(5—4x—2x2)_4
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14.

15.

16.

17.

18.
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i( 2 j__ 8x’
dx\x*+1) (x*+1)”

i( 5 ]__ 5
dx\ 242x+1 2(2x+1)

i( 5 J: 517
dr\6N1-x" ) a(1-x)

) Fry

1

— 1 —
RN TN RN TN

.%(,/3x+(2x+1)4)— 3+8(2x+1)

x 2\/3x+(2x+1)4
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THE CHAIN RULE WITH EXPONENTIALS & LOGS

Question 4

d (. .
1. E(e2 ) =2¢’

2. 4 max)=1
dx X

d — —
3. E(e4 l):4e4 !

d 3
4. L (n(3x—4)) =
e InGx=4))=5—

d (. 3
5. 5(63 )=—3e3

6. “L(in(x*-4))=—

dx x*—4
7. %(36"2)=6xe"2
3 —x((lnx)4)=4(h;x)3

10. i(1nx“)=
d 2x )} 2 2x)?
11 S {3(14¢¥) ) =186 (1+¢¥)

dx

12. i((2x+lnx)4)=4(2x+lnx)3(2+lj
dx X
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13.

14.

15.

16.

17.

18.

19.

20.

dx

X

d
dx
%(\/Sx—filnx):

%( 1+ez")=

X

1+e

€

di(( 3—3lnx)5)=15(x3—3lnx)4(x2—lj

Created by T. Madas

i((4+e-SX)4)=—20e-5X(4+e—5X)3

X

1 3 5x-3
- - |52 |=— "7
2\/5x—3lnx( xj 2x5x—=3Inx

2x

2x

2x

262):

di(ln(ez"+ 3)) =

+3
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Question 5
d 4 4
1. —(e™)=4e™
(")

2. Lnax)=1
dx X

d (2 s
3. a(ez S)2262 >

d x x x
0. <-(2(1+e ))=6e(1+¢")

10. %(mnxi):i

d . 46—2)(
11, —(4v2+ =—
dx( ) ) V2+e™

C3(4-2) 0 3(1-2)

d 3
12. —( j— 7= 2
dx\2x—Inx) (2x-Inx)" x(2x-Inx)

dx

Created by T. Madas

1

d 2 —ix 3 —ix 2 —HX
13. — lO(x +e 2 ) =15(4x—e 2 )(x +e ?

)2



14. %(%(e“—ﬂnx)%j:2(e3x—ij(e3x—31nx)
15, (e ™)) =8(e e (e ™)
1. 4 (i) A

18. %(ln(lnx )= xlix

19. %(ee” J=eer

20. i(ln(e““ﬂm)) =0
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Question 6

d s, .
1. 3(63 )=363

2. Lmsx)=L
dx X

d (5. -
3. 5(63 2)2363 2

d 2
4. a(1n(2x+7))_ i

d 2 o l6x
6. E(Zln(4x —3))_4362_3

7. %( F_3e ) =3e*+6xe ™"

8. L (ina +(1n2)") =242 (2 =2 14 (inx)'|
dx X X X

9. %(3(2—&)4):—12&(2—&)4

IO.di(ln\/;+x/lnx)=i+ ! 1(1+ ! j
X

2x 2xx/1nx:§ vVInx
d = 9e ™"
11. —(31l+e™ |=——F—
dx( ) 21+e™
. 3
12. i( ! jz—(x3+lnx)2x(3x2+lj=—3x—+lz
dx\ x"+Inx X x(x3+lnx)

d . e\ s L\ . 1)}
13. d_ lO(x —2e 2 ) :40(4x +e ? )(x —2e 2 )
X
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15.

16.

17.

18.

19.

20.
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2

X

X

! 6e6x+§j(e6x+31nx) 3 :l(2e6x+l

j(e6x+3lnx)

2

3

((263"—36_“ )3) = 3(263"—362* )2 (6e3x+ 6e’2x) = 18(2e3"—3e’“ )2 (e3x+ e_“)

o

S

%(ﬁj :—4(2—%)(2x—31nx)‘g :x(i(i%i)
%(m ):6xe_3xz (1-2¢77 ) - %‘:3
%(m(m(m 0)))= x(lnx)[in(lnx):l

4 (20 e

d

dx

(3ln(e“/§”“2—ln3)) -0
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THE CHAIN RULE WITH SINES & COSINES

Question 7

1. i(sin4x) =4cosdx
dx

2. i(2sin3x) =6c0s3x
dx

3. i(cos 3x)=-3sin3x
dx

4. %(6%5(

W

x)) = —4sin (%x)

5. £ (4sin(3)) = 2c05(3)

6. di(3sin(5x—1)):15cos(5x—1)
X

7. %(3005(%—%)) = —6sin(2x—%)

8. %(2c05(%—2x))=4sin(%—2x)

10. i(2sin x* ) =8x’cosx’
dx

11. i(ZSin4 x) =8sin’ xcos x
dx

12. i(4cos x3) =—12x*sin x’
dx
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. i(4cos3 x) =—12cos” xsinx
dx

. i(SSin5 x) =15sin" xcos x
dx

sin/x
. %(ZCOS\/;) =-— NP

. ali(Zsin3 2x) =12sin?2xcos2x
X

: i(z(3cos2x+1)“):—48sin2x(3cos2x+1)3
dx

d \/7 sin x
. —V1=2 =
dx( cosx) V1—-2cosx

. di((Zsin3x—3cos 2x)3) =18(cos3x+sin 2x)(2sin 3x —3cos 2x)’
X

il (3)=0
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Question 8
1. i(sinSx)zScosSx
dx
2. i(4sin2x):8c:052x
dx
3. i(cos4)c)=—4sin4x
dx
d )
4. a(8cos(%x)):—4sm(%x)
d )
5. a(4sm(%))=cos(%)
6. %(25in(3x—2))=6cos(3x—2)
7. %(5005(3)6—%)):—155in(3x—%)
8. %(4005(%—3)6))=12$in(%—3x)
d )
9. a(8cos(3—5—2x))=2051n(3—57")
10. %(%sin x6) =3x’ cos x°
11. %(%sin6 x)=3sin5xcosx
12. i(10c:os xs) =—50x"sin x’
dx
13. i(10c:os5 x) =-50cos” xsin x

dx
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14. i(SSin7 x) =21sin® xcos x
dx

[ Y3
[}

15. i(2cos(x

I )) = —3x% sin(x

)

16. i(%sin4 3x) =2cos3xsin’ 3x
dx

17. i(%(Zsin3x+3)5)=IOcos3x(25in3x+3)4
dx

d 3sin6x
18. —(V1—-cosbx | =————
dx( ) J1—cosb6x

19. di((%in 3x—3cos 4x)3) =36(cos3x+sin4x)(4sin3x—3cos 4x)2
X

20. %(Sin(%))ZO
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THE CHAIN RULE WITH TAN, COT, SEC, COSEC

Question 9

1. i(4tan 3x)=12sec’ 3x
dx

2. 4 2tan(2x+zj =4secz(2x+zj
dx 4 4

3. i(Stan4 x) =12tan’ xsec’ x
dx

4. i(Stan 2x) = 6sec’ 2x
dx

5. %(IZtan(%)):M'secz(%)

6. i(cot 2x) =—2cosec’2x
dx

7. di(3 tan 2x —cot3x) = 6sec’ 2x + 3cosec’3x
X

8. di(4sec 2x)=8sec2xtan2x
X

9. di(Zcosec 3x) =—6cosec3xcot3x
X

d
“ X _ 2x) = XianX 2x 2x
10. (4sec2 6cosec 3 )—2sec2tan2+4cosec 3-Cot=5

dx

11. di(Zcot 4x—2sec3x)=—8cosec’4x—6sec3xtan3x
X

12. di(3 tan 5x —6cosec 2x) = 15sec®S5x +12 cosec 2x cot 2.x
x
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14.

15.

16.

17.

18.

19.

20.
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d
—(tan6 x) =6tan’ xsec’ x
dx

i(3c0t4 x) =—12cot’ xcosec” x
dx

i(3sec2 x) =6sec’ xtan x
dx

di(4cosec4x) =—16cosec*xcot x
X

di(Z tan* 3x) =24tan’3xsec’ 3x
X

i(2c0t2 4x) =—16cot4xcosec’4x

dx

i(4sec4 2x) =32sec’ 2xtan2x

dx

%(6cosec3 (%)) =—9cosec’ (%)cot(%)
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Question 10

10.

11.

12.

13.

i(3tan5x) =15sec’S5x
dx

%(4tan(3x+%)) =12sec’ (3x+%)

d
—(%tanf’ x) =3tan’ xsec’ x
dx

%(IOtan%x) = 5SCC2%X

%(Utan (5%)) =107 sec’ (5%)

i(cot7x) = —Tcosec’7x
dx

di(4tan 3x—2cot2x) =12sec’ 3x+ 4cosec’2x
X

i(3sec4x) =12sec4xtandx
dx

di(6cosec 2x)=—12cosec2xcot2x
x

d X 3x X X 3x 3x
—(6sec§ — 4cosecT) = 2sec§tan§+ 3cosecTcotT

dx

di(7 cot 2x—3sec3x) = —14cosec’2x —9sec3x tan 3x
X

di(Ztan 7x—7cosec2x) =14sec’ 7x +14 cosec2xcot 2x
X

d
—(tan3 x) =3tan’ xsec’ x
dx
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15.

16.

17.

18.

19.

20.
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i(8 cot’ x) =—40cot* xcosec’ x
dx

d
—(%sec4 x) =2sec’ xtanx
dx

d
—(%cosecfx) = —%cosecfx cot x

dx

ali(Ztan6 2x) =24 tan’ 2xsec’ 2x
X

ali(Zcot3 3x) = —18cot* 3xcosec*3x
X

i(SSec3 3x) =27sec’3xtan3x
dx

%(12cosec3 (%)) =—9cosec’ (ﬁ)cot(%)
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THE CHAIN RULE WITH TRIGONOMETRIC FUNCTIONS

Question 11

1. i(sin 2x)=2cos2x
dx

2. 4 (3cos2x)=—6sin2x
dx

3. i(4taln 3x)=12sec” 3x

ol a3
= e i))(6)

6. di(zsin(3x—1)):6cos(3x—1)
X

7. i 2.cos 4x—z :—8sin(4x—£j
dx 3 3
d V4 5 V4

8. —| 2tan| 2x+— | |=4sec”| 2x+—
dx 4 4

9, 4 9cos(£—3xj =27sin(£—3xj
dx 6 6

10. i(2sin x3) =6x>cos x’
dx

11. i(2sin3 x) =6sin’ xcos x
dx

12. 4 (4 cos x* ) =—8xsin x*
dx
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14.

15.

16.

17.

18.

19.

20.
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i(SCOS2 x) =—10cos xsin x
dx

i(3taln4 x) =12tan’ xsec’ x
dx

%(4sin\/;):%cos\/;

i(sin5 2x) =10sin" 2xcos2x
dx

i((3sinx+ 2)4)= 12cos x(3sin x+2)’
dx

d \/7 2cosx
—(v1+4 =
dx( s1nx) V1+4sin x

i((sinx—cos x)3) =3(cos x+sin x) (sin x—cos x)’
dx

(5]
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Question 12

1. i(3sin 3x) =9cos3x
dx

2. i(2(:05 4x)=-8sindx
dx

3. i(3tan 2x) =6sec’ 2x

10. —(sin x4) =4x’cos x*
dx

11. i(sin4 x) =4sin’ xcos x
dx

12. i(cos3 x) =—3cos’ xsinx
dx

13. i(2sin5 x) =10sin" xcos x
dx
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24.
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d
—(ta.n6 x) =6tan’ xsec’ x
dx

i(4cos2 x) =—8cos xsinx
dx

i(3cot4 x) =—12cot’ xcosec’x
dx

i(3sec2 x) =6sec’ xtan x
dx

di(4cosec4x) =—16cot xcosec*x
X

i(2sin5 2x) =20sin" 2xcos2x
dx

di(4cos3 2x) =—24cos’ 2xsin 2x
x

di(Ztan4 3x) =24tan’ 3xsec’ 3x
X

ali(Zcot2 4x) =—16cotdxcosec’4dx
X

ali(4sec4 2x) =32sec’ 2xtan2x
x

a4 6cosec®| = | |=—9cosec®| = |cot| =
dx 2 2 2
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THE CHAIN RULE WITH TRIGONOMETRIC FUNCTIONS,
EXPONENTIALS AND LOGARITHMS

Question 13

3. %(ln(sin x))=cotx

cos(Inx)

4. %(sin(lnx))= »

5. %(ezmx) =2e*™ gec’ x

6. i(tan(e"‘)) — e *gec? (e—x)

dx
7 i(cos(Slnx))———38in(3lnx)
" odx X
8. i(26“’52") =—4e*“***sin2x
dx

9, %(sin4 (e")) =4¢"sin’ (e")cos(e")

d (| g2 e
10. d—(es‘“ ") =2¢e" “sin xcos x
X
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MIXED CHAIN RULE

Question 14

1. %((3x+1)8):24(3x+1)7

2. Loy =1
dx X

3. i(3sin 2x+2c0s3x)=6c0s2x—6sin3x

dx

d (32 2
4. 5(632 ):—2632

d 2
5. E(ln(x2+l)):x2j_1

dx

9. %(tan(sz+3))=4xsecz(2x2+3)

10. di(2sin4x—3cos 2x)=8cos4x+6sin2x
X

d (13 x
11. 5(263 )=6¢’

12. %(ln(sin x)) =cot x
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13.

14.

15.

16.

17.

18. d

19.

20.

21.

22,

23.

24.

25.

26.

Created by T. Madas

%(cos(ln x)) = —isin(ln x)

d . .
_(esmx) =" cos x
dx

di(4cos 3x—2sin4x)=-12sin3x—8cos4x
x

d ;. )
—(sm3 x) =3sin* xcosx
dx

%(cos(x2 —1)) = —2xsin(x2 —1)

4 (3cot4x)=—12cosec’ 4x
dx

d
_(elanx) — elanx SeCZ X
dx

di((e%_,_ 2)3) =6e> (ezx+ 2)2
X

%(3(2x+1)6)=36(2x+1)5
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28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

Created by T. Madas

4 (3ln4x)=3
dx X

di(4sin3x—3cos 2x)=12cos3x+65sin 2x
X

i(4el—4x):_16el—4x

dx

d ) 12x
—(3In(2x" +1)|=

dx( n( * )) 2x% +1

i( 4 j=—4(2x—1)‘3

dx\ \2x—1

i(4tan 2x) =8sec’ 2x

dx

i(ln(sin2x))=2c0t2x

dx

i(tan4 x) =4tan’ xsec” x

dx

i 2sin(lxj—3005(2xj =cos(lxj+2sin(ng
dx 2 3 2 3
d 2\ _ X

E(Ze )—4xe

d

—(In(3sin2 =2cot?2
dx(n( sin 2x)) = 2 cot 2x
i(2cos(2lnx)):—isin(Zlnx)
dx X
i(zesin3x):6esin3x COS3X

dx

i(25in4 3x) = 24sin’ 3xcos3x
dx
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41.1{ 2 4}2_ 16
dx| (2x-1) (2x-1)

d )3 x )
42. E((3—6e ) )=—9e (3-6e")

d
43. —(1 +t =
dx( n(secx+tanx))=secx

44. % (2e-x4 ) = 8x’e™

45. %(4sin(\/;))= Zci’/s;&

46. di(4 sin’ 2x) = 24sin” 2xcos 2x
X

47. %(cos(e“—l)) =—2e* sin (ez"—l)

48. di (6tan2x—2cot3x) =12sec” 2x + 6cosec’ 3x
X

d an- x an- x
49, —(e4t ’ )=864t "X tan xsec® x
dx

d
50. —(1 3x))=-3tan3
dx(n(cos x)) an3x

Created by T. Madas



Created by T. Madas

THE PRODUCT RULE

Question 15

d ) )
1. d—(xsm x) =sin x+xcos x
X

2. di(4x2 cos x) =8xcosx—4x’sinx
X

3. di(x4 e')=dx’e'+x'e’ =x’(x+4)e"
x

4. i(f e )=3x"e ™ -2x"e ™ =x"(3-2x)e ™
dx
5. di(xz(zx—l)S):zx(zx—l)s+10x2(2x—1)4:2x(2x—1)“(7x—1)
X

6. di(%“ (3x-1)"')=6e" (3x-1)' +24¢™ (3x-1) =18¢™ (3x—1)" (x+1)
X

7. di(3e4” sin 2x) =—12e " sin2x+6€e* cos2x =6 (cos2x—2sin 2x)
X

8. di(cos 2xtan2x)=-2sin2xtan 2x+ 2cos 2xsec’ 2x = 208 2x
x

9, i((zx—l)“&):8(2x—1)3x%+1(2x—1)4x‘%:lx‘%(zx—1)3(18x—1)
dx 2 2
d 3 1 1 1 3 _1 1

10. d—((2x+1)2 (6)c—1)2 ) = 3(2x+1)2 (6x—1)2 +3(2x+1)2 (6x—1) z2 = 24x(2x+1)2 (6x—1) 2
x
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Question 16

1. —(xcosx)=cosx—xsinx
dx

2. di(ZX4 sin x) =8x"sinx+2x* cos x = 2x’ (4sin x + xcos x)
X

3. %(f e )=3xr"e"-x' e =x"(3-x)e"

4. i(4xe2") =4e> +8xe* = 4(2x+1)e,2)C

dx

5. di(xz (3x—1)")=2x(3x—1)" +124* (3x—1)" = 2x(9x—1) (3x~1)’
X

6. di(se-“(zx—lf):—6e-“(2x—1)3+18e—“(2x—1)2:12e-“(2—x)(2x—1)2
X

7. i(e_zx tan 2x) =—De " tan2x+2e Psec’ 2x=2e > (sec2 2x —tan 2x)
dx

8. di(sin 2xcot2x) = 2cos 2xcot 2x — 2sin 2xcosec’ 2x = —2sin 2x
x

9, %(2(1—4)@3 Vi) =-24x (1-4x) +x 7 (1-4x)" = x 7 (1-28x) (1-4x)’
10. i((6x+1)5 (2x—1)*%) =3(6x+1) 2 (2x=1)2 = (6x+1)% (2x—1) 2 =4 (6x+1) 2 (2x—1)

dx
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MIXED PRODUCT RULE

Question 17

1. di(x“ (4x—1)")=4x’ (4x-1)" +122* (4x-1)" = 4x* (Tx—1) (4x-1)’
X

2. di(zf (2x+3)") =627 (2x+3)" +202" (2x+3)" =24 (163 +9) (2x+3)’
X

3. di(éxi (20-1)") =37 (20 -1)" +48x° (2x-1)" =32 (2x-1) (18x-1)
X

d . .
4. d—(e3" cosx) =3e™ cosx—e* sinx=e™* (3cos x—sin x)
X

5. di(x2 e")=2xe" +4x’e* =2x(2x+1)e"
X

6. %((4x+1)e”) =46 +2(4x+1)e™ =2(4x+3)e™
X

d
7. d—(x2 tanx) =2xtan x+ x* sec’ x = x(2tanx+xsec2 x)
X

8. di(hz $in 2x) = 6.xsin 2x + 6x” cos 2x = 6x(sin 2x + x cos 2x)
x

9. di(X3 tan 2x) =3x" tan 2x +2x” sec’ 2x = x° (Stan 2x+2xsec’ 2x)
X

10. di(x“ Inx)=4x"Inx+x’=x*(4Inx+1)
X

d ) .
11. d—(e“ cos x) =4e* cosx—e* sinx=e"" (4cosx—sinx)
x

12. i(4x% In x) =2x Inx+4x7 =2x" (Inx+2)
dx
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.
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%(46"‘ tan 2x) =—4e“tan2x+8e sec’2x=4e" (ZSec2 2x—tan 2x)
X

i(e“ (4sin 2x+3cos 2x)) = 2e* (4sin 2x+3cos 2x) + &> (8cos 2x — 6sin 2x)

dx

=2e”" (sin2x+7cos 2x)

(2 +1)cotdx) = 2cotdx—4(2x+1)cosec?4x

y (( ) ) ( )

X

4 ((3x2 —4x) tan 2x) = (6 — 4) tan 2x+2 (3% — 4x) sec? 2x
d

X

d . . . . .
d—(x4 sin® x) = 2x sin” x + 2x* sin xcos x = 2" sin x(2sin x + xcos x)
X

di (3x” sec 2x) = 6xsec 2x + 6x° sec 2x tan 2x = 6xsec 2x (1+ x tan 2x)
X

di ((4x +5) e ) =6(4x+5) e —2(4x+5) e > =—42x+1)(4x+5) e
X

di(X3 (sin2x—3cos 2x)) =3x? (sin2x—3cos 2x) +2x’ (cos 2x + 3sin 2x)
X

d . .
d—(e“ cos’ x)=6e* cos’ x—3e** cos” xsin x = 3e** cos” x(2cos x—sin x)
x

d . 2 _ 2 . 2
d_ sinxtan” x)=cosxtan” x+2sin xtan xsec” x
X

di (4x° cosec3x) = 12x* cosec 3x — 12x” cosec 3x cot 3x = 12x” cosec 3x (1— xcot 3x)
X

di (3 e cot 6x) =—12e* cot6x—18e™* cosec’6x=—-6¢e** (2cot 6.x + 3cosec? 6x)
X

d 3 .5 3 .5 3 .4 3 .4 .
d_(4x2 sin x)lex2 sin” x+20x? sin” xcos x =10x? sin x(smx+2xcosx)
x
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d 10x°
E(len(ﬁ—Z))len(xz—2)+x2_2
d ;. . 2

— (sin x tan x) =sin xsec” x+ cos x tan x
dx

d g, . .

E(x sin4x) = 2x(sin 4x+2x cos 4x)

dx

d
dx

dx

d
dx

d
dx

d

d—((3x—1)5

X

dx

a(ex(sinx

d
dx

d
dx

dx

—(e_zx (4x-

i((4x+1)3

i(e“ cos 3x) =2¢e cos3x—3e sin3x =€**(2cos3x—3sin3x)
—((4x—1)e™)=4e—(4x—1)e " =e* (5-4x)
i(f tan 2x) =3x” tan 2x+2x” sec’ 2x = x° (3tan 2x+2xsec’ 2x)

< (xf (4x-1)") =42 (4x 1) +120° (42 1) =42 (Tx-1) (42-1)°

—((3—2x2)cos Zx) =—4xcos 2x—2(3—2x2)sin 2x

1 1 6 1 *
e"):%(Sx—l) ery (3xo 1) er 20X EDC

24/3x -1

i(2x4 Inx)=2x"(1+4Inx)

—cosx))=e" (sinx—cosx)+e" (cosx+sinx)=2e"sinx

((x* —2x+1)e™) =2(x" —2x+1)e™ +(2x-2) ™ = 2x(x - 1)e™

(1—3x)2) =12(4x+1)" (1-3x)" —=6(4x+1)’ (1-3x) = 6(1-3x)(1-10x) (4x +1)°
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S1.

d

dx

dx

dx

dx

dx

dx

d

dx

dx

dx

dx

d

dx
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1 _L 2x3(9x—2)
x*ax—1)=4x (4x—1)° +2x* (4x-1)" =——=——
(¥ A1) =4 (dx=1) 200 (1) ==

(xrsin® x) = sin x(sin x +2xcos x)

L 1-2Inx

3

-2 _ A3
(x lnx)— 2x 7+ x .

(cosec x cot x) = —cosec x(cot” x +cosec’x)

sin2x+4xcos2x

(\/; sin 2x) = %x_% sin 2x+ 2x° cos 2x =

2Jx

d ((4x+3)tan2x)=4tan 2x+2(4x+3)sec’ 2x

3

((3x=1) (x4 1)} ) =15(3x=1)" (2 +1)" +3(3x-1)" (2x+1)’

=3(13x+4)(3x—1)" (2x+1)*

d . . . . .
— (7 sin* x) =2xsin* x+4x” sin’ xcos x = 2xsin’ x(sin x + 2xcos x)

d . .
— (6 cos’ x) =12 cos’ x—18e* cos” xsinx = 6e™* cos’ x(2cos x — 3sin x)

(x2 (e"+ e’x)) =2x(e*+e™)+x7 (e*—e ) =x(x+2)e +2x(1-x)e™

o=

((1=2x)" (3x+1)F) ==3(1-2x) (3x+1)‘5—%(1—2x)

-3
2

= —%(4x+3)(1—2x)5 (3x+1)
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THE QUOTIENT RULE

Question 18

1 i(zx—sj_ 13
Code\3x-1) (3x-1)

sin xj _ xcosx—sinx

(3x-1)* (3x-1)

3

e J_Zx(3x—l)2—6x2(3x—l) 2x
=

)
= = 2 =SeC X

d (sinx) cosxcosx—sinx(—sinx) 1
cos’ x cos’ x

d xz—lj_ 2x(2x+3)-2(x*~1)  2x’+6x+2
(2x+3)° (2x+3)°

10.

8x% +8x+3 | (16x+8)(2x+1)" —4(8x* +8x+3)(2x+1)
(2x+1)°

(2xt1) ) B
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Question 19

" i(4x—3j__ 14
Code\2x-5)  (2x-5)

sin 2xj _ 2x’cos2x—2xsin2x _ 2(xcos2x—sin2x)
- 4 - 3

X X

4x* B 2x?

4x ) 8x(2x+3)"-16x7(2x+3)  24x
(2x+3)* (2x+3)’

2
— ———5— =—CO0sec’x
sin” x sin” x

cosxj sin x(—sin x)—cos xcos x 1

d 3x2+2J_ 6x(x—1)=(3x"+2) 3x2—6x-2
(x=1)° (x=1)°

10.

(x—1)2 (x—])4

|
|
|
|
|
|
|
|

3xz_6x+4J: (6x—6)(x—1)"=2(3x* —6x+4)(x~1)
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MIXED QUOTIENT RULE
Question 20

) i(4x+3j_4(2x—3)—2(4x+3)__ 18
©de2x-3 (2x-3)’ (2x-3)°
5 i(3—4xj_—4(2x+1)—2(3—4x) 10
©dx\ 2x+1 (2x+1)° (2x+1)°
; d (2x2 +1j 4x(3x2+1)—6x(2x2+1) 2x
dx(3¢7+1 (35> +1)’ (322 +1)’
s i(l.q.cosxj_—sinx(1+sinx)—(l+cosx)cosx__1+sinx+cosx
" dx\ l+sinx (1+sinx)* (1+sin x)*
5 i(lnxj_l—ﬂnx
T odx\ X x’
p d X +1 _2x(x2—2)—2x(x2+1)__ 6x
dx( -2 (v —2) (x*-2)
; (3x +2j 6x x +5) 2x(3x2+2) 26x
. X" +5 (x +5)2 (x2+5)2
g (1 cosxj (1+cosx)sinx—(—sinx)(l-cosx)  2sinx
) 1+cosx (1+cos x)’ (1+cos x)’

d ( sec x tanx(secxtanx)—secx(sec2x)
9. —( j = > = —cosec xcot x

dx \ tan x tan” x
10 d [eqzj_ ex(ex—2)—ex(ex+2) _ 4¢”

e X— - X 2 - X 2

dx\e'=2 (e —2) (e —2)
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1 -4

i(2X_|_1j_2(x+1) —5(x+1) (2x+1)_ 43
dx\\x+1 x+1 2(x+1)%
d [sinzxj tan x(2sin xcos x) —sin’ xsec” x , L,
— = > =cos” x—sin” x =cos2x
dx\ tanx tan” x

x4><1—4x3lnx 3
i(lnxj_ X _x'(1=4Inx) 1-4Inx
dx\ x* x* x* X’
i(sianj_ 2xc0s 2x—sin2x
dx\ x x’

1 -4

(2 _2(x+1) —5(x+1) (xz—l)_5+4x_xz
dx\ Jx+1 x+1 2(x+1)%
d 3x ] 3(4x-2)'-36x(4x-2)"  24x+6 _ 3(4x+1)
dx| (4x-2) (4x-2)° (4x-2)"  8(2x-1)’
d[ 3e* j 3(Zex—1)ex—2ex(3ex) 3e*
dx| 2e'~1 (2e"-1) (2e*-1)
i(4x—1j: 6
dx\2x+1) (2x+1)’
i(l—ij__ 7
dx\3x+2 (3x+2)
d(4x'+1)_  6x
dx\ 2x° +1 (2x3+1)2
d(1_sinxj_—cosx(1+sinx)—cosx(l—sinx)__ 208 x
dx\1+sin x (1+sin x)’ (1+sin x)’
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d ln2xj_ ¥ =3x"In2x 1-3In2x

d[2x +3j_ 4x(x+1)=(22"+3) 242 +4x-3
(x+1)2 (x+1)2

- = _cotZcosec? >
(1—cosx) (1—cos x) 2 2

=gsec’ x—cosec’x = —4cosec 2xcot 2x

secx ) _ sinxsecxtan x—secxcosx
sin? x

d (1+Cosxj_ —sinx(1-cosx)—sinx(l+cosx)  —2sinx

d 62x+2j:262"(e“ 1)- 2e2x(e2"+2) 62"

() ()

d ( 2x-5 j_ 2(dx+1)" =2(dx+1)7 (2x=5)  4(x+3)
D dx\Jax+1 4x+1 (4x+1)%

d(coszxj —2sinxcos xtan x—cos’ xsec’ x _ 2sin’ x+1

dx\ tanx tan® x tan® x

xl—l 2]
d lnxj o X Ex " 2 Inx
o =

3
X 2x?

i sin 2xj 2x% cos2x—2xsin 2x 2xcos2x—2sin2x
" dx

x* x’

Cdx\V2x+1 2x+1 (2x+1)’

(

(

d( 4x ) 4(2x+1) —4x(2x+1)"  4(x+1
_( j ) —4x(2x+1) ( )

d 3¢ (2x-1)" =8¢’ (2x-1)"  x*(2x+3)
Cdx| (2x-1)' (2x-1) o (2x-1)
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2 i( 4e* j: 8e* 2
drle'+2) (e*12)
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