Differentiation Rules ... Set 1

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

l. f(z) =42® — 52

4. f(z) =32%(2x* +1)7

7. fz) = il
4 2
10, flo) = 23 =L +f; !
4(3z — 1)2
13. f(z) = — 53—
6
16. f(z) = e

19. f(z) = (ze™)"

22. f(z) = (2°+1)°(4z + 7)°

2. f(z) = “sinz

5. f(z) = cos'z — 227
8. J(2) = (3%)(x?)
1. f(z) = (@*)V2—=
4. f(z)=V22+8

372 — )t
”-ﬂfhu

20. f(z) = [arctan(Q:c}] v

23. f(z) = (T2 + Va® + 3)°

3. f(z) = (z* +3z)™"

xr

6. f(z) -

4
12, f(z) =2z — 7=
x
15. flz) =
/@) y1—(nz
T
18. f(z) = i
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Differentiation Rules ... Set 1

Answers

Absolutely not simplified ... you should simplify more.

. f(z) = 202" — 202° 2. fi(z) =¢e"cosx + (sinzx)e”
i) = —1(z* + 32) 2 (42° + 3) 4. fl(x) =32 -7(z° + 1)°(32%) + (2 + 1) - 62
. f'(z) = 4(cos x)*(—sinz) — 4z 6. fl(x) = (1+ "Ei}_(:iz_}f(zx}
. f(z) = 1+ 272 (Simplify f first.) 8 fl(z)=3- g 2t (Simplify f first.)
. flz) = i + 7 (Semplify [ first.) 10. f'(z) = 4z + 0 + 22~ (Simplify f first.)
F(z) =2°- é(? — )7 (—1) + (2 — 2)7(32?) 12. fi(x) =2+ 227
(22 +7%)[4-2(32 — 1)(3)] — 4(3z — 1)2(2z + T*In7) 1 »
flz) = [ = l_ )2 4. f'(z) = E(IQ +8)7F (27)
L= (nz)?) 2 (1) —2-1(1 = (in2)?) ™ (= 2nz)- L i
Cf(z) = (1= n2)?)" ) —o 12_( um(c;"r} )7 (~20m2) 3) 16. f'(z) = —24(3z% — 1)~ (6z)
) 1 , ; (22 +V32)%(1) — z[5(2? + V32)4 (22 + 1(3z)= - 3
flz) = 3[4(3-r2 —7x)*(6x — ?T)] 18. f'(z) = [(mz FRVers (20 +3 )]
flz)= fr(me“’}(r_”[xem + ex] 20. f'(z) = 10[arct-an(2:r.)]g : ﬁ -2
f(z) = %(eh +e)T(e*-240) 22 fl(z) = (z®+1)° 34z + T2(D)] + Az + 7)*[5(2° + 1)*(627)]

—1)(—z2—-2z7%) — (' +273)(1)
(¢ —1)2

Fla) = 6(Te + Va2 +3)°(7 + %(:2 +3)% - 2z) 24. f'(z) = (z



Differentiation Rules ... Set 1

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

1 2z +5 sin
25. f(z) = Va2 — — 26. f(z) = 27. f(z) =
Y f('r) \/:L‘_ \/F f('r) Tr_ 0 f(T) COS T
‘ 2 3 ‘ 5a? — Tz 2 3
28. f(z) =€e(x" + 3)(z° + 4) 29. f(z) = e 30. f(z) = [111(53: +9)]
T
31. f(z) = In(52* +9)* 32. f(z) = cot(6zx) 33. f(z) =sec’z -tanx
34. f(z) = arcsin(27) 35. f(z) = tan(cos z) 36. f(z) =[(z2—1)° —2®
37. f(z) = secz - sin(3z) 38. f(z) = (33_71}3 39. f(z) = logs(3z” + 4z)
' n ' ' _:I?(:I?+3)4 ) ) = 1085 (T
d
In problems 40 — 42, find d_y Assume 3 1s a differentiable function of z.
T
40. 3y = ze™ A zy+y? +2° =7 2. 200 — 3¢
v+ 1

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.
I i L f ' W
3. (= 1) (2) 1. (fg)(2) 5. (E @

16. (5f +39)'(2) 47, (fo £)(2) 18, (L) (2)
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Differentiation Rules ... Set 1

Answers

Absolutely not simplified ... you should simplify more.

) 2 o 3 s o L2045\ T [(T2 = 9)(2) — 22+ 5)(7)
- fl@) =327 + 57 26. f(r)_z(h—g) [ 7z —90)° ]
fl(z) =sec’x 28. f'(z) = [ex (2% + 3}] (3z%) + (z* + 4) [ex(Qr) + (2® + 3}6“"]
, 2 4+2)(10z — 7) — (5a? — Tz) (2 , _ : 1
Flz) = E 2 r(r2)+2)(; 2)C2) 5y i) =3[lrl(a;r2+9)]2-m{103+0}
fl(z) = m : [3(53:2 +9)*(10x + 0}} 32. f(x) = —csc’(6z) - 6
f'(x) = sec® z(sec’ z) + tan:r:[Z - sec z(sec x tan :r:')] 3. fl(x) = v‘l—{;—(ﬁ)z +2°In2
. fz) = (SCCZ(C{JSJJ})(— sin ) 36. f'(z) = 3[(3:2 —1)° - .]2(5(332 - 1) 22— 1)
fllz)= scc:r:( cos(3z) - 3) + sin(3z) ( sec r tan -.?:)

2z +3) 3 = 1*()] = (= 1[4 +3)*(1) + (= +3)*(1)]

') = z?(z + 3)8
1 dy e

)= = (6z+4 40 Y__
r'@) (322 + 4z) -In5 (6z+4) dr 3 — Sxe®
dy —32°—y m dy 3(y* +1)?
dr  x+2y “dr (2 +1)(cosy) — 2ysiny

-1 —1

3 44. 11 45. 46. 1 47, =7 48, —

25 Y



Differentiation Rules ... Set 1

Power. Product, and Quotient Rules Worksheet

Find the derivative of each function.

1. f(x)=3x>+5x-2 2.

3. f()=20r + 7% - 2 4,

X

;
P +T7r-18
5. fy=2 1700 6.
x+9
_ X +7\/F—4.\'1
7 f()=—— 8.
2Jx
9. s(x)=2x" sec(x) 10.
11. f(x)=-7x¢" 12
13. h(x)=2e"x 14
tan(x
15, f(x) =0 16.
2x°+1
2
x—3x+2
17. f(r) =222 18
x+3
2x* cot(x
19, h(x) =2 Lo]m 20

g(x)=—4x* +5x° - 2x+3

g(x)= 8\/17— 7%t +i
<

N

2
XT—5x-24
f(x)=
f=2—=
%4—5.‘\"—8 X'
hix)=2
3y
f(x)=3x"%"

. f(x)=5x% cos(x)

Cf(x)=4x" =57 +2x%e"

o(x) = Sljl(.\')
e +5
. 2e"
L flx) =
fO=——=
. csclx)
20. f(x)=
J&) —4xe"



Differentiation Rules ... Set 1

Chain Rule Worksheet

Find the derivative of each function.

1. f(x)=Qx*-5x)

[¥5}

. y=3sin(x-3)

. g(x)= sin? (3.‘(3)

. f(x)=3xe™

[ 2]

f(x) =5+ —2x

4, y=-2 cos(x1 +2)

g(x)=-5x"¢

h(x)=sec’(x* =5)

2 xt43x

0. v=3xaxl—5x+1 10. h(r):%rwiﬁ—ﬁ;

11. 1:37ﬁ 12. g(r):%ﬁ

13. g(m)=sin(cos(m)) 14. f(x)=cos(tan x)

15. h(.\')zm(.\'l—]f 16. f}(m):\/ﬁ(mlﬁ—l)s
17, f(r):ziz%i 1. f(;):ﬂji:

19. h(x)=(2x+5)"(3x* -8)’ 20. g(m)=0CBx*-2)4x* +1)
21. f(t)=csc’(F) 22. f(H)=cot*(21?)

2. h(x)=e U, f(x)=eH

25, h(x)=——2 6. Fis)= 25

27, f(x)=5" 28, f(x)=2""



