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e Problem 2 from MIT exam (5 points): The point P = (0,1) lies on two distinct lines
tangent to the parabola with equation y = 22 + 2. Find the equations of both tangent
lines. Show all work and box the final answer.

Solution:
y = 2 +2
y = 2z
y—1
2 =
v z—0
2
2—-1
T - zmre—1
z—0
20 (z) = z*+1
207 = 2’ +1
2?2—-1 = 0
(x—-1)(x+1) = 0
r ==l

For the equation of the first tangent line (at the point on the parabola where x = 1) we
have a point on the parabola (1,3) with slope m = 2.

y-3=2(-1)

or
y=2x+1
For the equation of the second tangent line (at the point on the parabola where x = —1)
we have a point on the parabola (—1,3) with slope m = —2.
ly—3=—2(z+1)]
or

y=—-2x+1
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e Problem 2 from MIT exam (5 points): The point 7' = (—%m, \/10) lies on the ellipse

with equation
9(z+y)* + (z—y)* = 36.

Using implicit differentiation, determine the equation of the tangent line to the ellipse at
the point T'; do not simply find the slope of the tangent line, you must write the equation
of the tangent line. Show all work and box the final answer.

Solution:

9z +y) +@—y? = 36

18(33+y)(1+y/)+2(x—y)(1—y/) =
Bx+y)+18x+y)y+2@x—y) —2@—-y)y =
B+y)+2(@-y) = 2(@-y)y —18@+y)y
20z +16y = [2(z—y)—18(z+y)]y

20x + 16y = — (162 + 20y)y’

20z + 16y ,

— (162 + 20y)
5z + 4y ,
4z + 5y
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Use 3/ at the point T' to find the slope.

() 0
() o

Yy =- 0

For the equation of the tangent line we have a point on the ellipse (—%m, \/10) with

slope m = 0.
4v/10
Yy — V]. :O<Jf+5>

or

y =10




