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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=
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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

Created by T. Madas

Created by T. Madas



Created by T. Madas

5

2V2x+1

16. y=

5

6N1—x’

4
1+2\/;

17. y=

18. y=

19. y=+2++/x
20. y=43x+(2x+1)’
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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
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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’ (%)

Created by T. Madas



Created by T. Madas

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

Created by T. Madas

Created by T. Madas



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 @

Created by T. Madas

Created by T. Madas



Created by T. Madas

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
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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
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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.
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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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