Solutions

The Product Rule
The Quotient Rule

The Product Rule
f(x) = x(2x% + 3)
f'(x) = x(4x) + (2x* + 3)(1)
= 4x° + (2x* + 3)
=6x2+3

f(x) = x3(4 — 4x)

f'(x) = x°(=4) + (4 — 4x)(3x?)
= —4x3 + 12x% — 12x3
= 12x% — 16x3

f(x) = 3x + 5)(x* — 2)

f'(x) = Bx +5)(4x>) + (x* — 2)(3)
= 12x* 4+ 20x3 + 3x* -6
= 15x* + 20x3 -6

y = % (x3 + 3x) = x72(x® + 3x)
Z—i’ =x"2(3x% +3) + (x% + 3x)(—2x7®
=3+3x%2—-2—6x""2

=1-—3x"%
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y = x_3(2X4 + 7)

2 = x73(8x%) + (2x* + 7)(—3x 7Y
=8—6-—21x"*
=2—21x"*

1
y=x 2(5— 4x‘3)

dy -1 - - 1
=X 2(12x 4)+(5—4x 3)(‘5’5 2)
9 5 3 -2
= 12x Z—Ex 2+ 2x 2

9 3

2 5 —
= 14x 2—2X 2

y = x(1 + 3x)°>

2 = x(15)(1 +320)* + (1 + 30)°(1)

= (1+3x)*(15x + 1 + 3x)
= (14 3x)*(1 + 18x)

y = 2x(1 + 3x2)3

Y — 2x(18x(1 + 3x2)% + 2(1 + 3x2)

dx -
= (1 +3x2)?(36x% + 2(1 + 3x%))
= (1 +3x%)%(42x* + 2)
=2(1+3x?)2(21x% + 1)
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y =x3(2x + 6)*
L — ¥3(8(2x + 6)% + 3x2(2x + 6)*

dx
= x*(2x + 6)3(8x + 3(2x + 6))
= x?(2x + 6)3(14x + 18)
=x2(2%)(x +3)*(2(7x + 9))
= 16x%(x +3)3(7x +9)

y=e*Q2x—-1)°

2 = e72%(10(2x — 1)* + (2x — 1)°(—2e %)

=e 2(2x — D*(10 —2(2x — 1))
= e ?*(2x — 1*(12 — 4x)
= —4(x —3)(2x — 1)e ¥

y = sin2x cos 3x

% = sin2x (—3sin3x) + cos 3x (2 cos 2x)

= 2c0S2xcos3x —3sin2xsin3x

y=e*sinx

d )
d—zz e*cosx + sinxe”*

= e*(sinx + cos x)
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The Quotient Rule

4x _ 7x
flx) = 73 Y = 5+
ey _ (D2x3) = (6x?)(4%) &y _DGx+1) - ()0
frx) = (203)2 dx (3% +1)2
8x3_24x3 _21x+7_21x
= T (Bx+1)2
4 . 7
i C (Bx+1)2
x? x? —5x
Y = s fx) = x3
dy _ (2x0)(5 - 4x) = (=D (x?) / _ (2x=5)(%) - 3x»)(x* - 5%)
dx (5 — 4x)2 f (X) N (x3)2
_10x — 8x? + 4x? _ 2x* - 5x3 - 3x* +15x3
N (5 —4x)2 - x6
_ 10x — 4x2 _1ox3-x*  10-x
T (5 - 4x)? o xs X3
2x3 + 4 x"%-7
f( ) - x2 -3 y o x3
, _ 6x%(x%-3) - (2x)(2x3 + 4) dy _ (=2x)(x ™) - (3x"H(x*-7)
fx) = (x2 - 3)2 dx (x~3)2
_ 6x* —18x% — 4x* - 8x _ —2x7 6 +3x76 —7x7*
- (x2 — 3)2 - x—6
_ 2x*—18x? - 8x _x° -_Zx_4 =1 — 7x2
(x? = 3)? x
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5x

= X+ 3
y x+1 =
2x+1
da 5(x+1)—-5x
dy _ 5(x+1) - 5% dy  (D@x+1) —(2)(x +3)
dx (x +1)2 -— =
dx (2x + 1)2
5
+ -
(x+1) (2x + 1)2
_ 6
T (2x+1)2
_ 3x?
Y= (2x—1)2
pdx
2 2 =
dy _ (6x)(2x - 1)* - 4(2x-1)(3x?) Y= osx
dx 2x—1)%
( ) dy _ 4e**cosx — (sinx)e*™
_ 6x(2x — 1)((2x — 1) — 2x) dx cos2 x
2x—1)*%
( ) __e*™(4cosx — sinx)
_ —6x(2x-1) o cos?x
T (2x-1)*
_ 6x
T (2x-1)3
__Inx (e*+3)3
x+1 " cosx
dy QD(x+1) - Inx ay _
dx (x+1)2 ax
1 3e*(e* + 3)% cosx — (- sinx)(e* + 3)3
1+ -Inx >
- x cos?x
(x+1)? .
(e +3)2(3e* cosx + (e* + 3) sinx)
1 Inx -

— _ cos?x
x(x+1) (x+1)2
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