WORHSHEET 2 SOLUTIONS

6. Derive the quotient rule

/()
g9()

g(x)f'(z) — f(z)g'(v)
g(x)?

[

=

from the chain rule and the product rule.

Write L2 = f(2)g(z)~ . Then the product rule tells us that

o)
[f(x)g(x)"] = [f(@)]'lg(=) "]+ [f(@)][g(z) ]
Now apply the power rule and chain rule on [g(z)~!]’, we get that

J@g@) ! = J@)g) + f@)-ga) - go)
_ S, - i

g@)  glep
@) f@)g@)
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@)y

g(fv)2 '
This proves the statement.
1. f(x) =3z + 1)

fl(x) = 2Bx+1)" Bz +1)
— 23z +1)-3
= 6(3z+1)

2. f(x) = V1322 — bz + 8 = (1322 — 5z + 8)2
f(x) = %(13x2—5x+8)21.(13x2_5x+8)/
= %(13x2—5x+8)2l.(13.2$_5>
= ;(13:13 — 52 +8)7 (262 — 5)

3. f(z) = (1 -4z + 72°)%°

f'(z) = 301 —4da+72°) - (1 — 4o + 72
= 30(1 —4x +72°) - (0 =5+ 7- 52
= 30(1 — 4z + 72°)(=5 + 352%)

4. f(z) = 4z + 2753
fl(x) = %(4x + x_‘r’)_TQ (4o + 270

1 _
= o+ 2 5)F (4 — 526
1
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6. f(z) = sin(bx)
f'(z) = cos(bx)- (5x)
= cos(bz) -5
= b5cos(bx)
7. flz) = P’ +T2—13
fllz) = e HTe—13 (5:1:2 + 7z —13)
—  OrHTE—13 (522 +7)
_ 65x2+7x—13(10x+7)
8. f(x) =260t
f'(z) = (In2)2°* . (cotx)’
= (In2)2°°'* . (—csc® 1)

Ne}

. f(x) =3tan/x

T
= (e VA (5o )
= Z(sec® VT)z T
10. f(z) =In(17 — 2)
1
f@) = (T a)
1
oI SC(O -1
B —1
 1T—x
11. f(z) = In(4 + cos x)
1
fle) = A+ cosx (4+ cosz)
B 4—|—cosx<_ sin )
—sinx

4+ coszx
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(You might need to apply chain rule more than once for the problems below.)
12. f(z) = cos?(x3) = [cos(x?)]?
f(z) 2 cos(x?) - (cos(x?))
2 cos(x (z%)) - (=)
)(—sin(z?))(327)

—622 cos 22 sin 2

13. f(z) = $sec™(4 4 2%) = L[sec(4 + 2%)]7°

?)(—sin
2 cos (2

fl(z) = % - —5[sec(4 + 2°)] 7% - (sec(4 + %))

—sec (4 + %) - sec(4 + 2°) tan(4 + %) - (4 + 2°)
—sec 0(4 + 2%) - sec(4 + 2°) tan(4 + 2°) - 32

14. f(x) = In(cos®(3x?)

—_

)
f'x) = + (cos”(32"))

cos®(3x*)

(
1 4\15/

oz (eosr))
1

= W 5(cos(3x%))* - (cos(3z™))
B 5COS4<3ZL‘4). ain(32M) « (32
- COS5(3J]4) ( (3 )) (3 )
_ —5sin(3x4)' A
~ cos(3x%) 34
—6023 sin(3x1)

cos(3x?)
In([cos(32*)]°) = 51In(cos(3z)). Then,
1

A smarter way to do this: Write f(x

) =
fllw) = 5

cos(310 - (cos(3z%))

)
= 0 (—sin(32Y) - (3aty
)

cos(3z4)
—5sin(3z?
= TOOT ) gy
cos(3z4) 3(4%)
—6023 sin(3z1)
cos(3z4)

15. f(x) = y/sin(7z + In(5z)) = (sin(7z + In(5z)))2

fl(x) = %(sm(?m + ln(5x)))_71 - [sin(7x + In(5x))]’
= %(sin(?x + ln(5:1:)))771 -cos(7x + In(5z)) - (7Tz + In5z)’

- %(sin(?w + ln(5:1:)))%1 -cos(7z + In(5z)) - (7 + % (52)")
— %(sin(?m + llﬂ(E)x)))_T1 -cos(Tx + In(5z)) - (7 + 5% . 5)
= %(sin(?x + ln(5:1:)))%1 -cos(Tx + In(5z)) - (7 + i)
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(You might need to apply the product rule on top of the chain rule for the problems below.)

16. f(z) = \/sin(2z) - €2* = (sin(2x)e2")2

flx) = %(8.111(2:;1;)6296)21 - (sin(2z) - €)'

= L)) - sin(20) - (¢ + ¢ - (sin(20))]

_ %@m(zx)e?ﬂf)f [sin(22) - €27 - (2) + €27 - cos(2a) - (22
= Lsin(20)e)7 - [sin(2r) ¢ 2+ ¢ - (cos21) -2

= %(Sin(Zx)e%)_?l - [25in(27)e* + 2e*(cos 2))

= (sin(2:1:')62””)771 [sin(22)e** + e**(cos 2]

17. f(z) = €% - tan(4x?® — 1)
fl(x) = e“*(tan(4a® — 1)) + tan(4a® — 1)(e=")
€% (sec? (42 — 1)) (4% — 1) + tan(4a® — 1) - €“%(cos x)’
€7 (sec?(4x? — 1))4 - 22 + tan(4a? — 1) - €% (— sin x)
8re ¥ sec? (4w — 1) — “*“sin x tan(4a” — 1)
18. f(z) = In(e** (=22 + 10z + 2)7)
Using logarithm rules, we can rewrite
f(z) = (e ) 4 In(—2? 4+ 10z 4+ 2)" = 22> + 1 + TIn(—2? + 10z + 1).
Now f(x) is easy to differentiate:

fl(x) = 2(22)+0+7( ) (—2* + 10z + 1)

—224+ 10z +1
7
= 4 -2 1
S S T L S
—142 + 70

= 4
x+—x2+10x+1



