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Exam I: MTH 111, Spring 2025
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QUESTION 1. (6 points) Given y = 8 is the directrix of a parabola that has the point (6. 5) as its vertex point.

a) Find the equation of the parabola ¥
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b) Find the focus of the parabola.
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l/\ QUESTION 2. (3 points) Given that = = — Vis the directrix of a parabola that has focus £, It the point Q = (2.7)

lies on the curve of the parabola. find |QF| (i.e.. tind the distance between F and ().
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QUESTION 3. (8 points) Given (3. —1).(~3.9) are the vertices of the major axis of an ellipse (recall major
axis is the longer axis) and (-3, 7) is one of the toci.

(1) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly) Oi} the
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(i1) Find the ellipse-constant i, = A uxs
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(i1ii) Find the second foci of the ellipse.
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QUESTION 4. (8 points) ’\ 3 3
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Draw roughly the hyperbola 9 7 — 1. Then tind (]/Q_) 2z
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b) The two vertices of the hyperbola.
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QUESTION 5. (8 points) Given y = 22 + 62 + | | is an equation of a parabola. Wule the equation of the parabola
in the standard form. Then
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b) Find the equation of the directrix line.
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¢) Find the focus of the parabola.
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QUESTION 6. (8 points) a) Given two lines [, : =3/ |y =21 +3.> = 10f +2(te Ryand L 0 = 6w -5,
_(j y=6w-3,z=-3w+5 (we R). Convince me that ., L L. Given that Ly intersects Lo in a point (). Find ().
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QUESTION 7. (15 points)
Given that ¢; = (0.4,2),¢> = (2. 1. = 1), and ¢3 = (2. 3. 5) are not co-linear. B
— a) Find a vector I that is perpendicular tg, both vectors s and g, . ’@— {2 &4 >
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d) The point @ = (1, 1, 10) does not lie in the plane. /. as in (¢). Find [@QP| (the distance between @ and the
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e) Find a vector I such that |1(;| =__2.__Q2§thzn is perpendicular to both_vectors g, 5 and ¢ 3. e wé\
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QUESTION 8. (4 points) The'line L, : = 20 + |,y = 1 =Tl + 5 ("€ ) lies entirely in the plane
P : 32 + 2y + 42 = c. Find the values of « and .
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