AMAT112: Calculus 1

Implicit Differentiation

d
1. Use implicit differentiation to find d—y for each of the following curves.

T

a) 2%y + xy* =6 b) 2 +y* = 12zy c) 2? (x —y)’ =2 — ¢
d) (3zy +7)" = 6y e) 2V =y £ 2t = 22 Y

’ T+ 3y
g) vy = cot (zy) h) z* + sin (y) = 23y i) y =In(2? + 3?)
N : 2 :
jJysin|—)=1—uzy k) x cos (22 + 3y) = ysin (z) 1) e** = sin (z + 3y)

Y

m) ea:?y = 2x + 2y Il) 6tan(y) — In ($y2 + I'By)

2. Find the equation of the tangent lines to the following curves at the given point.

a) 2?y? =9, (—1,3) b)y? —2x —4y—1=0, (-2,1)
)’ —xy—y*=1, (2,1) d) 62% +3zy + 2y + 17y —6 =0, (-1,0)
e) 22 —V3xy +2y* =5, (V3,2 f) 22y + 7sin (y) = 2m, (1, g)
: T T , T
g) ysin (2z) = z cos (2y), (5, Z) h) zsin (2y) = y cos (2x), (Z’ 5)
1) Y= 2sin (7TZL‘ - y)a (17 0) J) a? cos® (y) — sin (y) =0, (Oa ﬂ-)



3. Consider the curve given below.

J

8yt — 8y® — 8zt + 132 =0

N

~——0 —Fou
/'\_/\

a) Find an expression for d_y
T

2
b) Find all points on the curve where = = £

2
c¢) Find the slope of a tangent line to the curve at x = T You may use any of the points found in

(b).

d) Find the coordinates of point A.

4. Show that the sum of the - and y- intercepts of any tangent line to the curve \/z + \/y = y/c is equal
to c.

5. Consider the curve y* — 4y? — 2* + 922 = 0.
d
a) Find an expression for &y

dx’

b) Find the equations of each of the tangent lines to the curve at all points where z = 3.



Answers

o W _ylyt2) py W Ty
dx z (z + 2y) dx y? — 4z

dy x(22* —3zy+y* —1) dy y (Bzy +7)

A d A it AL N
) dx - xty —y ) de 322y +Tzr—1
dy y il o dy 3z%(x + 3y)? — Ty
had A — ] £) =2 — _
°) dr  y(y*=+! — gyt! ln(y))x (z v In()) ) dx Tx
209,02
—4
oW _ Y py dv _ By —d)
dx x dr  cos(y) — 223y
i) dy_ 2 ) dy _ v
dr a2 412 Vige = xy + ysin (1/y) — cos (1/y)
dy  cos(2z + 3y) — 2z sin (2x + 3y) — y cos(z) dy 1
k) Y= ) <L = = (22 3y) — 1
) dx sin(x) 4 3z sin (2z + 3y) ) de 3 (2¢% sec (v +3y) — 1)
m)@__Q(.%yemy_l) n)@_ y? + 322y
dr x2er®y — 2 dr  (zy? + 23y) sec (y) etan®) — 2y 4 23

a)y—3=3(z+1) b)y—1=—(x+2) c)y—1:Z(m—2>
@yzg@+D e)y—2=0 ny—g:—gw—n
Qy—zzl@—z> My—f=2@—f) i)y = 2n (z—1)

12 2 2 4 2r — 1
Hy—m=0



