Math 10A
Worksheet, Discussion #6; Monday, 6/25/2018
Instructor name: Roy Zhao

1 Derivatives and Tangents

1.1 Concepts
1. The point slope formula for a line with slope m going through the point (xg, yo) is

Y—7%Y :m(x—xo).

The derivative of f~!(x) at the point (z,y) is

1
f'(y)
1.2 Basic Derivatives

2. Find the tangent line to —22 at x = 1.

Solution: Using the point slope formula with f(z) = —2? gives

y—f)=fO@-1) = y+1=-2@-1) = y=-2or+1

3. Find the derivative of (tanz)?.

Solution:

d
—(tanz)? = 2tanz - — tanz = 2tan z sec® .
da:( ) dx

4. Find the derivative of .
1 —sinx

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 —sinz)?
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5. Find the tangent line to 2® at x = —1.

Solution: We use the point slope formula with f(z) = 23 to get

y—fED=f (D@ —(-1) = y— (1) =3(-D)*z+1) = y=3r+2

6. Find the derivative of esin(27),

Solution:

d . : d : d .
%esm(m = Sin(22) e sin(2z) = esn(2e) . cos(2x) - —x(2x) =2 cos(2x)esm(2’“").

1.3 Inverse Derivatives

7. Let f(x) = 2° + 32® 4+ Tz + 2. Find the tangent line to f~!(x) 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
A A T ETGE) A T R

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

x—13 T +38
y—yo=m(x —z9) = y—1= = Y=o

8. Let f(x) = e™2® — 92% + 4. Find the tangent line to f~1(x) at (5,0).

Solution: In order to find the tangent, we need to know - f~1(5) and we can find
this using the formula:

df ! 1 1 ~1

5) = = = —.
& O = FEE) T o) " 2
Now we plug that into the point slope formula to get the line

x—5:> _—x+5
Y y=—"%9

y—yo=m(x—z) = y—0=
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9. Let f(x) = 2" + 2z + 9. Find the tangent line to f~(z) 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:

W

y—yo=m(r—1z) = y—1=

o8

10. 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:

TR S T
de 7 f(fMe)  f(1) 1le

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

)
f(z) = §x2/3e”‘"2 + 253 e 2

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

3(z —e) 3x 8
y—p=mr—m) = y-1=—r—" = y=1-+17
_ =3
11. Let f(z) = FONEE Find the tangent line to f~!(z) at (—1,0).

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

df‘l(_l) B 1 11

dx SN o) 8

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

(22 +1) - (=) - (=3) — (—e7™) - (22)
(14 22)2

f'(x) =
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Now we plug that into the point slope formula to get the line

z—(—1 z+1
y—yg:m(x—xo)iy—O:%iy: 3_

1.4 Implicit Derivatives

12. Find o if 2% + 9 = 4.

Solution: Taking the derivative of both sides, we have that 322 4+ 3y% -y = 0 and
Q.2 .2
hence ¢ = 3355 = =z

y?

13. Find ¢/ if €™ = e — %,

Solution: We take the derivative to get that 4e'® — 5e%y’ = ™ (zy)’ = ™ (zy' +
y). Bringing all the ¢’ to one side, we have 4e?® — ye™ = 5ey + re™y' so y =
4t — yery
5e% + xery

14. Find ¢/ if (x —y) =2 +y— L.

Solution: Taking the derivative gives 2(x —y)(1 —¢') = 1+ 4y so 2x — 2y — 1 =

20 — 2y — 1
"(1+42x—2 i
y' (1422 —2y) soy 2r 2y 11

15. Find ¢/ if y = sin(3z + 4y).

Solution: Taking the derivative gives y' = cos(3x +4y)(3x +4y)" = cos(3z+4y)(3+
3 cos(3x + 4y)

4y"). Th I = .

v) Y E T 4 cos(3z + 4y)

16. Find 3/ if y = 2%y® + 23y%
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Solution: Taking the derivative gives y' = 2zy3 +32%y%y’ +32%y* 4+ 223yy’ and hence
2zy* + 3z%y?
1 — 3x2y? — 223y

/




