
2. (10%) Figure 1 shows a circle with radius 1 inscribed in the parabola y = 2x2. Find the center of the circle C, and
find the tangent points P and Q.
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Figure 1: A unit circle is inscribed in the parabola y = 2x2.

Solution:

First, we set C(0, c), P (a, 2a2), Q(−a, 2a2), where a > 0. And we can know tangent line of P is y−2a2 = 4a(x−a).
And we know two prependicular slope m1 and m2 satisfying m1m2 = −1 So

2a2 − c

a− 0
× 4a = −1

. So we have

2a2 − c = −1

4

On the other hand, because the radius of the circle is 1. So we have

a2 + (2a2 − c)2 = 1

so we have

a2 + (
1

4
)2 = 1

so we get

a =

√
15

4

Therefore we can know

c = 2a2 +
1

4
= 2× (

√
15

4
)2 +

1

4
=

17

8

So C(0,
17

8
, P (

√
15

4
,
15

8
), Q(−

√
15

4
,
15

8
)

Policy:
If you completely solve this problem, you can get 10 points.
If your answer is correct, but you have no get C or P or Q, you will lose 1 point to 2 points.
If you have calculation error, you will lose 1 to 5 points.
If you have no or have less idea to deal this problem, you will get 0 point to 4 points.
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