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Calculus Practice: Chain Rule 4a
Differentiate each function with respect to X.

1) f(x) = cot 5x°
A) f'(X) = —cos? 5x° - 25x*
= -25x*cos? 5x°
B) f'(x)=—sin?5x° - 25x*
= -25x*sin? 5x°

All rights

Name
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2) y=cscx?
d
A) Y _ —csc X*tan X* - 2X

= —2xcsc X’tan x>

dy

B) -2 = —csc x%cot x* - 2X
0) f'(x) = csc? 5x° - 25x* dx
=25x*csc? 5%°
D) f'(x) = —csc? 5%° - 25x*

= -25x*csc? 5%°

= —2xcse X2cot x?
d
0] Y csc x*cot X* - 2X
dx

= 2Xcsc X2 cot x>

dy

D) — = —csc X csc X - 2X
dx

= _2xesc? X2

3) f(x) = sec (cot 2X2)

A) f "(x) = sec (cot 2X2)tan (cot 2X2) - —csc? 2x? - 4x
= —4xsec (cot 2X2)tan (cot 2X2)csc2 2x*

B) f (X) = sec (cot 2X2)sec (cot 2X2) . —csc? 2x? - 4x
= —4xsec? (cot 2X2)csc2 2x?

O f "(x) = sec (cot 2X2)cot (cot 2X2) - —csc? 2x? - 4x
= —4xsec (cot 2X2)cot (cot 2x2)csc2 2x?

D) f '(x) = —sec (cot 2X2)tan (cot 2X2) - —csc? 2x? - 4x
= 4xsec (cot 2X2)tan (cot 2X2)csc2 2x?

4) f(x) = csc (sec 5x°)

A) f'(X) =Csc (sec 5X3)c0t (sec 5X3) - sec 5x°tan 5%° - 15x?
= 15x%csc (sec 5X3)cot (sec 5X3)sec 5x’tan 5x°

B) f'(x) = —CSC (sec 5X3)cot (sec 5X3) - sec 5x°tan 5x° - 15x?
=—15x%csc (sec 5X3)c0t (sec 5X3)sec 5% tan 5x°

0] f'(x) =—CsC (sec 5X3)csc (sec 5X3) -sec 5x’tan 5x° - 15x*
= —15%?csc? (sec 5X3)sec 5%’tan 5x°

D) f'(x) = —CSC (sec 5X3)tan (sec 5X3) -sec 5x’tan 5x° - 15x?
= —15%%csc (sec 5X3)tan (sec 5X3)sec 5%’tan 5x°
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5) y=tan3x*-(2x* - 3)
A) j_y: sec? 3x% - 6X - 6X7 + sec? 3x% - 6x - 6x*
X

= 72x3sec? 3x?
B) ay _ tan 3x° - 6x°
dx

= 6X*tan 3x°

C) % =tan 3x% - 6x> + (2% = 3) - sec? 3x? - 6x
X
= 6X(Xtan 3% + 2x%sec? 3x? — 3sec? 3X2)
D) dy =sec? 3x% - 6X + 6x°
dx

= 6X(sec2 3x% + X)

0) f(x) = (X5 + 5)csc 2x°

A) f'(x) =5x* . —csc 2x°cot 27 - 6x? + 5x* - —csc 2xcot 2% - 6
= —60x°csc 2x>cot 2x°

B) f'(x) = 5x* — csc 2x°cot 2x° - 6x°
= X2(5X2 — 6esc 2X° cot 2X3)

0] f'(x) = (X5 + 5) . —csc 2Xcot 2X° - 6X% + csc 2X° - 5x?
= x%csc 2x° - (—6xscot 2x° —30cot 2X° + 5X2)

D) f'(x) = (X5 + 5) - —csc 2x°cot 2x° - 6X°
= —6x>csc 2x°cot 2X° - (x5 + 5)

2

2
ny= ;a; ixs
A) dy _ (4x* +5) - sec? 3x% - 6 — tan 3x? - 16x°
dx 4x* +5
_ 2X(12X4sec2 3x? + 15sec? 3x* — 8x*tan 3X2)
- 4x* +5
B) dy _ (4X4 + 5) -sec? 3x% - 6x — tan 3x* - 16x°
dx tan® 3x*
_ 2X(12X4sec2 3x? + 15sec? 3x* — 8x’tan 3X2)
tan® 3x*
dy (4x*+5)-sec?3x? - 6x —tan 3x% - 16X°
C) —=
dx (4x* +5)
_ 2X(12X4sec2 3x% + 15sec? 3x* — 8x*tan 3X2)
(4x* +5)°

D) j_y = (4x* +5) - sec? 3x* - 6x — tan 3x* - 16x°
X

= 2X(12X4sec2 3x% + 15sec? 3x* — 8x*tan 3X2)

-
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5) y=tan3x*-(2x* - 3)

A) j_y: sec? 3x% - 6X - 6X7 + sec? 3x% - 6x - 6x*
X
= 72x%sec? 3x*
d
B) ¥ _ tan 3x% - 6x°
dx
= 6x*tan 3x*
*C) % =tan 3x% - 6x> + (2% = 3) - sec? 3x? - 6x
X
= 6X(Xtan 3% + 2x%sec? 3x? — 3sec? 3X2)
D) dy =sec? 3x% - 6X + 6x°
dx

= 6X(sec2 3x% + X)

0) f(x) = (X5 + 5)csc 2x°

A) f'(x) =5x* . —csc 2x°cot 27 - 6x? + 5x* - —csc 2xcot 2% - 6
= —60x°csc 2x>cot 2x°

B) f'(x) = 5x* — csc 2x°cot 2x° - 6x°
= X2(5X2 — 6esc 2X° cot 2X3)

*C) f'(x) = (X5 + 5) . —csc 2Xcot 2X° - 6X% + csc 2X° - 5x?

= x%csc 2x° - (—6xscot 2x° —30cot 2X° + 5X2)

D) f'(x) = (X5 + 5) - —csc 2x°cot 2x° - 6X°
= —6x>csc 2x°cot 2X° - (x5 + 5)

2

tan 3x°
Y= s
A) dy _ (4x* +5) - sec? 3x% - 6x — tan 3x> - 16x°
dx 4x* +5
_ 2X(12X4sec2 3x? + 15sec? 3x* — 8x*tan 3X2)
- 4x* +5
B) dy _ (4X4 + 5) -sec? 3x% - 6x — tan 3x* - 16x°
dx tan® 3x*
_ 2X(12X4sec2 3x? + 15sec? 3x* — 8x’tan 3X2)
tan® 3x*
o) W _ (4x* +5) - sec? 3x* - 6x — tan 3x* - 16x’
dx (4x* +5)°
_ 2X(12X4sec2 3x% + 15sec? 3x* — 8x*tan 3X2)
(4x* +5)°
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= 2X(12X4sec2 3x% + 15sec? 3x* — 8x*tan 3X2)
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