Worksheet 4 - Solutions

1
1. Findy’ify:\/f+3—4

Vat

2. Find ¢/ if y = tan?(sin #). Using the chain rule,

y' = 2tan(sin e)di@ tan(sin @) = 2 tan(sin #) sec?(sin Q)diesin 0

= 2tan(sin ) sec?(sin #) cos 6
3. Find 9/ if y = Vrtanz. Since y = (ztanz)'/®, we use the chain rule:

1 d 1
y = g(x tan x)_4/5d—(x tanz) = (zsec” +tan )

x 5¢/(z tan x)?

4. Find the equation of the tangent line to y = /1 + 4sinx at the point (0, 1).

1 2cosx
= (1+4sin(@)? = o/ = (1 +4sinz) ?4cosz) = —— "
y= (U @) = o = L1+ i) coss) = 2
2 0
L ey = 20

vV1+4sin0

y—yp=mx—1) = y—-1=2r—-0)=2r = y=2x+1

5. At what point on the curve y = sinx + cosx, 0 < z < 27, is the tangent line horizontal? The
cureve is horizontal when 0 = 3/. So

/ . . T b
0=y =cosx —sinx = sinx =cosr — x:Z’Z
2 2
y(%) :Sin%“LCOS%:g*g: 2 = (z,y) = (%ﬂ)
o m oT V2 V2 5
] - —_— = —— = —V2 — (== /92
y(4> STy 5~ = V2= (@) (4, f)

6. Find ¢/ if sin(zy) = 2? — y. Using implicit differentiation, the chain rule, and the product rule

d d d
ar sin(zy) = @(gﬂ —y) = cos(:vy)—x(xy) = 9r — ﬁ
= cos(zy) (zy +y) =22 —y
= a3 cos(zy) + ycos(zy) = 2x — ¢/
= ay’ cos(zy) +y' = 22 — y cos(wy)
2y —
= y,<x cos Ty + 1) = 2T — yCOS(l’y) — y/ — z ycos(xy)

xcos(zy) + 1



7. Find ¢/ if x tany = y — 1. Differentiating implicitly,

d d
%(xtany) = %(y —1) = ax(sec’y)y +tany = ¢/
— y/(zsec’y — 1) = —tany
p tany

:> = -
4 1 —xsec?y

8. Find y" if 25 + ¢ = 1.

5

Differentiating implicitly: 2° +¢4° =1 = 62° +6y°y =0 = ¢/ = _:v_5
Yy
5 5\/ 5 5)/ 4,5 5,4,/
— 5 -5
By the quotient rule: y” = _(y ) )yw(x )(y°) _ oY ywx vy
Saty® — bty (—afy°)  baty® 450y batyS 4 5a'?
- y10 - y10 - yl!

9. Find an equation for the tangent line to x* + 4xy + y? = 13 at the point (2, 1)

Differentiate implicitly: 2z + 4(zy' +y) + 2yy' =0 = 2z + 4oy’ + 4y + 2yy' =0
Slope m is 3 at (2,1): 2(2) +4(2)y’ +4(1) +2(1)y =0 = 10m+8=0 = m = —4/5

4 4 8

Eqn of a line: y —y; = m(x — 1) = y—lz—g(x—Q):—gx—l—g
4 +13
= ——X e
YT

10. Find the points on the ellipse 2% + 2y* = 1 where the tangent line has a slope of 1.
Differentiate Implicitly: 2z + 4yy’ = 0
Solve for (z,y) when 3y =1: 22 +4y=0 = = —2y
Substitute in 22 4+ 2y =1: (=292 + 2> =1 = 6° =1 —= y=+1/V6
Aty=1/V6:2=—-2y=-2/V6
Aty=—-1/V6:2=—2y=2/V6

The points are: (—l i) and (i _L>
P V6 VG V6 V6



