AP Calculus AB Name:
Power, Exponential, Product and Quotient Rules Worksheet Date: Block:

Part 1 - Power and Exponential Rules Only. Complete Problems 1 - 18 using Power and Exponential Rules Only.

1) f)=x° 2)  fo=Vx

3)  fGx)=x"s 4)  f(x)=5e*+3

5)  f(x) =x2—10x + 100 6)  f(x)=x104+50x+1

7)) fG) =3 8)  f(x)=x8+6x7 —18x2 + 2x
9)  f(x)=6x""° 10)  f(x) = “xﬂ

11)  f(x) = (16x)3 12)  fx)=Vx(x+2)

13) f@=x"+; 14)  f@=Vi-

15)  flo) = 16) f) =27

17)  f(x) = 3x + 2e* 18) fx)=e**'+1

Part 2 - Product and Quotient Rules. Complete Problems 1 - 16 using Product and Quotient Rules.

1.) f(x) = x%e* 2.) f(x) = xe*

3)  f@=5 1) f) ==

5)  foo =2 6)  f0)=1%

7.) f)=0O?+x+ 1% +2) 8.) fO) = (14 vVx)(x—x%)
9)  flr =g 10)  fe =5

1) f(x) = (x2 — 2x)e” 12)  f() =222

13)  f(x) = ﬁ 14)  f(x) = ,:;x

15)  f)=—= 16)  fx) =0

X
X



Answer Key
Part 1 - Power and Exponential Rules Only. Complete Problems 1 - 18 using Power and Exponential Rules Only.

1) fx) =18
f'(x) = 8x7

2)  f)=Vx
fo0) = x5

1

rpy 1 -2
f(x)—gx 3_W

3)  fGx)=x"s
o) =~2x7s

4)  fGx)=5e"+3
f'(x) = 5e*

5)  f(x) =x%*—-10x+ 100
f'(x) = 2x — 10

6.) f(x) =x19° +50x + 1

f'(x) =100x% + 50

4

7)  f()=;mx®
f(x) =3 (5mx?) = 4mx?
8.) f(x) =x®+6x7 —18x% + 2x
£(x) = 8x7 + 7(6x%) — 2(18x) + 2 = 8x7 + 42x° — 36x + 2
9)  f(x)=6x"°
f'(x) = —54x 71
10)  fG) =2
fx) =V10x~7
f1() = ~7(VI0x~®) = - 220
11)  f(x) = (16x)3

f(x) = 4096x3



f'(x) = 3(4096x%) = 12288x2
12)  f(x) = Vx(x +2)
flx) = xé(x +2) = X + 223
o=t (@) (o) =
13)  f) =x2+-
f(x)=x?+x71
fle) =22+ (D)) =2x -

14)  fO)=Vi-—+

1 1

f)=x2—x"2

3 1 1

, 1 -1 1\ —
f(x)=§x2—(—§)x2:ﬁ+2m

x%+4x+3
x

15) f)=—%

3 1

1 1
f(x) = (x% + 4x + 3) (x‘E) = X2+ 4x2 +3x2

=2+ Qo)+ () (o) - 2 E

x%2-2vx

X

16)  f(x) =

1

fG) = (x? - 2x2)x = x— 227

F=1-(=2) () =145

17)  f(x) =3x + 2e*
f'(x) =3+ 2e*
18) f(x)=e**1+1
F(x) = eX*1
Part 2 - Product and Quotient Rules. Complete Problems 1 - 16 using Product and Quotient Rules.
1.) f(x) = x2e*
f'(x) = (x®)(e*) + (eM)(2x) = x%e* + 2xe*

2)  fC0) = +xe*



fx) = xze*
09 = () 9+ 6 (1) = et + 2

3)  f=5

f( ) (x*)(e®)- (ex)(zx) x%e*—2xe*

(xZ)Z x4

1) feo=2

1+x)(e*)—-(e*)(1) _ e*+xe*—e*  xe*

[ = (1+x)2 T (1402 (14x)2

5)  fn=3=

(x-D®)-(x+2)(1) _ x—1-x-2 3
f1e0) = (x—1)2 To(-12 T (x-1)2
6') f( ) = 1+x2
,( ) = (1+x%)(—20)—(1-x%)(2x) _ —2x-2x3-2x+2x3 _ 4x
f - (1+x2)2 B (1+x2)2 T (1+x2)2

7.) f) =G +x+ 1% +2)
) =2 +x+1D2x) + (x2+2)2x +1) = 2x3 + 2x% + 2x + 2x3 + x? + 4x + 2 = 4x3 + 3x% + 6x + 2

8.) fO) = (14 Vx)(x —x%)

£ = (1+x2)(x — %)

f’(x)=(1+x%>(1—3x2)+(x—x3)(%x_%)—1—3x +x2—3x;+% 2 %%= 1-3x%+— \/_——\/_
9.) f( )_x 2+4x+3
fx) == +42x+3

1 1 _1 3 1 3 1 1 1
<x2)(2x+4)—(x2+4x+3) (7x 2) 2x§+4x§—1xf—2x§—§x_§ 2x§+§xf——x_f
1) = 2 _ 2 2* 2 _ )
1

1 x x
&
1 31 3 3
=2x 2+4+=-x2—=x" 2=—\/_+——
2 2 Vx o 2v/x3

10)  fG) =%,



@ (2+1)(gx)-(2-1)(x?) lelvi-lilid o |
o - = =
<x% i 1)2 (x% + 1>2 (x% + 1) VE(VE +1)°

11)  f(x) = (x? = 2x)e*

f'(x) = (x% = 2x)(e*) + (e¥)(2x — 2) = x%e* — 2xe* + 2xe* — 2e* = x?%e* — 2e*

2

12)  flx) =222

x+1

+DRx-D—-(x?—x—-2)1) 2x*—x+2x—1-x*+x+2 x*+2x+1 (x+1)°

f1) = (x + 1)2 (x + 1)2 T T+ DZ (x+12
13) () = oo
) (x* +x% +1)(0) — (1) (4x3 + 2x) —4x3 — 2x
feo = (x* +x2 +1)2 T+ x4 1)2
14)  f() =1

, _ (x+eM)(eM)-(eX)(1+e¥)  xeX+e?X—e¥—e2X  xeX—e*
f (x) - (x+eX)2 (x+e%)2 T (x+e¥)?

15)  f() ===
f(x) = x+:x—1
oo e DM - @A+ (Dex™®)  x+ex P —x+ex™t 0 2cx7t %
o= e G Gy
X

16.) f(x) _ ax+b

cx+d

f’(x) _ (cx+d)(a)—(ax+b)(c) _ acx+ad—acx—bc _ ad-bc
(cx+d)? (cx+d)? (cx+d)?

1



