Math 10A with Professor Stankova
Worksheet, Discussion #7; Monday, 9/11/2017
GSI name: Roy Zhao

Chain Rule

Example
1. Find £ f(g()).

Solution: The chain rule tells us that this derivative is f'(g(x)) - ¢'(z).

Problems

2. Find (cos(z?))’.

Solution: p
%(cos(f)) = —sin(2?) - = —2z sin(x?).

3. Find the derivative of (tanz)?.

Solution:

d
—(tanz)* = 2tanx - d—tanx = 2tan zsec’ r.

dzx T

4. Find the derivative of —.
—sinz

Solution: This is actually an application of the quotient rule:

d r  (1—sinz)- Ly —2L(1—sinz) 1 —sinz —z(—cosx)
dr1l—sinz (1 —sinx)? B (1 —sinx)?

B 1—sinx + xcosz
(1 —sinx)?
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5. Find the derivative of In(sin x).

Solution:
In(sin z) 1 d . cos T
— In(sinz) = - —sinz = :
dz sinz dz sinx
6. Find the derivative of sec(x).
Solution:
d d d i
%sec(x) = %(cos:c)’1 = —(cosz)?- o CosT = %.
7. Find the derivative of sin(cos z).
Solution:
~ sinfeossr) = cos(cos) (cosa)s
— sin(cos z) = cos(cos ) - — cosx = — cos(cos x) sin .
dz dx

8. Find the derivative of esin(27),

Solution:

d

el 6sin(236)

dx

_ esin(2:1:)

dx

d .
- —sin(2z) = M3 . cos(27) -

X

d ,
(2x) = 2 cos(2x)es ),

9. Find the derivative of tan(es"?).

Solution:

dx

d . :
_tan(esmx) — SeCQ(esmx) .

dx

— eSinz Sec2(esmx) . SNz,

= sec?(e™7) . €507 . cos .

d .
—sinz

dx
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10.

11.

12.

13.

Find the derivative of cos(tan(3z)).

Solution:

d , d , 5 d
. cos(tan(3z)) = —sin(tan(3z)) - %tan(Sx) = —sin(tan(3z)) - sec*(3x) - %?m

= —3sin(tan(3x)) - sec?(3x).

Find the derivative of ((2z + 3)® + €*)%.

Solution:

d‘i((zx +3)° 4 )% = 99((2z + 3)° + %)% %((2:1: +3)° +e%)

= 99((2z + 3)° + €)% . <dd (22 +3)° + dci )

=99((2z + 3)° +e")*® - [5(2x + 3)* - 2 + €.
= 99((2z + 3)° + &) - [10(22 + 3)* + €”].

Find the derivative of arctan(cosz).

Solution: )
tan( )= 1 d —sinzx
— arctan(cos x _— CoST = ————.
dx 1 +cos2z dx 1+ cos?z

Find the derivative of tan(arctan(x)).

Solution: Note that tan(arctan(z)) = z since tan, arctan are inverses and so the
derivative is just 1. Using the chain rule though, this is

d d *(arct
e tan(arctan(z)) = sec?(arctan(x)) - e arctan(z) = >ee (frj j;l(x))
Note that sec?(z) = COS%(I) = COSQ(C:Z)S;F(?;Q(@ =1+ tan?(z) and hence

sec’(arctan(x)) 1+ tan®(arctan(z)) 1+ a?
1+ a2 B 1+ a2 14 a2
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Derivative of Inverse Functions

Example

14. Find the derivative of f~!(z).

Solution: Since we know that f(f~'(z)) = z, taking the derivative of both sides
and using the chain rule gives us

Pt @ =1 = o = st

Problems

15. Let f(x) =2+ 7z + 2. Find the tangent line to f~(z) at (10, 1).

Solution: In order to find the tangent, we need to know %fﬁl(lO) and we can find
this using the formula:

df_1 B 1 B 1 _i
i W= Ty T Fa) 10

Now we plug that into the point slope formula to get the line

xz — 10 x
= y=-——.

Y — yo = m(x — ) y 0 0

16. Let f(z) = 2% 4+ 32 + 7z + 2. Find the tangent line to f~'(z) at (13, 1).

Solution: In order to find the tangent, we need to know - f~*(13) and we can find
this using the formula:

df ! 1 1 1
i T P T ) o

Now we plug that into the point slope formula to get the line

—m( ) = 1_95—13:> _x+8
Y—Yo=mT — To ) ~ 9 Y= 91
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17. Let f(x) = e % — 92% + 4. Find the tangent line to f~!(x) at (5,0).

Solution: In order to find the tangent, we need to know d%ffl(f)) and we can find
this using the formula:

df 1 1 ~1

& O TPy P02
Now we plug that into the point slope formula to get the line

a:—5:> _—:1:+5
2 y="7"%9

y—yo=m(x—z) = y—0=

18. Let f(z) = 27 4+ 2z + 9. Find the tangent line to f~!(x) at (12,1).

Solution: In order to find the tangent, we need to know %f*1(12) and we can find
this using the formula:

-1
dg (12) = 1 1 1
T

fra) a9
Now we plug that into the point slope formula to get the line

z— 12
9

y—yo=mr—z) = y—1= — Y=g

ol R
W

19. Let f(z) = 2%/3¢**. Find the tangent line to f~'(z) at (e, 1).

Solution: In order to find the tangent, we need to know £ f~!(e) and we can find
this using the formula:

df ! 1 1 3

i T @) TP e
We found this by using the product rule to find the derivative of f since

5 2 2
fl(x) = §x2/3e:” + 253 e 2.

Now we plug that into the point slope formula to get the line
3(z —e) 3z 8
— =

U — _ 1= _ 2
y—yo=m(z—10) =y 1le Y= T
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-3z

20. Let f(z) = —

. Find the tangent line to f~!(z) at (—1,0).
2+ 1

Solution: In order to find the tangent, we need to know - f~!(—1) and we can find
this using the formula:

df 1 1 1

A S A (R

We found this by using the quotient rule to find the derivative of f since

(22 +1) - (=e™) - (=3) — (=™ - (22)
(1+22)?

f'(x) =

Now we plug that into the point slope formula to get the line

r—(—1 z+1
Y —yo=m(r —x9) = y_():% = Y= 5

21. Let f(z) = 7z + sin(2z). Find the tangent line to f~'(x) at (0,0).

Solution: In order to find the tangent, we need to know - f~1(0) and we can find

this using the formula:

=t 1 1 1
o (0=

FUH0) 0
Now we plug that into the point slope formula to get the line

z—0
y—yo =m(x —x9) = y—lzT = y=—.

Nl

22. Let f(z) = 23 + 8x + cos(3z). Find the tangent line to f~*(x) at (1,0).

Solution: In order to find the tangent, we need to know < f~'(1) and we can find

dx
this using the formula:
df =1 1 1 1

1) = = =-.
VTP T s
Now we plug that into the point slope formula to get the line

x—1:> _x—l
8 y="5

y—yo=m(r—1z9) = y—0=




Math 10A with Professor Stankova Monday, 9/11/2017

23. Let f(z) = 10z + (arctan(z))?. Find the tangent line to f~!(z) at (0,0).

Solution: In order to find the tangent, we need to know - f~(0) and we can find
this using the formula:

df_1 B 1 B 1 _i
i VT F) T o) 10

Now we plug that into the point slope formula to get the line

( ) 0 z—0 T
—y=m(r—2y) = y—- 0= —— =— y=—.
Y—"%Yo 0 ) 10 Yy 10

24. Let f(z) = 72® + (Inx)3. Find the tangent line to f~*(z) at (7, 1).

Solution: In order to find the tangent, we need to know - f~(7) and we can find

dx
this using the formula:

df_l B 1 B 1 _i
A T T R T Y

Now we plug that into the point slope formula to get the line

= m( ) = oot o2
Y—Yo=mT — Xo Yy T 9—21 3

25. Let f(z) = 23 + 2 — 2. Find the tangent line to f~1(z) at (0, 1).

Solution: In order to find the tangent, we need to know - f~1(0) and we can find
this using the formula:

a1 11
(0=

FUHO)  fa) 4
Now we plug that into the point slope formula to get the line

x—0 x
Y — Yo =m(r — x9) => y—l:T - y:Z+1'

26. Let f(z) = 2 + 2z — 8. Find the tangent line to f~!(z) at (4,2).
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Solution: In order to find the tangent, we need to know - f~*(4) and we can find
this using the formula:

df*1 B 1 B 1 _i
P A TrT0) T R VR

Now we plug that into the point slope formula to get the line

xr—4 xT 12
14 14 7

y—yo=m(x—1x0) = y—2=




