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Final Exam: MTH 111, Fall 2017

Ayman Badawig { Katia
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QUESTION 1. (6 points) Given z = ~6 is the directrix of of a parabola that has the point (6, 5) as its vertex paint.
a) Find the equation of the parabola
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b) Find the focus of the parabola.
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QUESTION 2. (8 points) Given (2, —4), (2, 6) are the vertices of the major axis of an ellipse (recall major axis is the
longer axis) and (2,4) is one of the foci.

"

-2 =12

U

(i) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)).
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(111) Find the second foci of the elli
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(iv) Find the equation of the ellipse.
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QUESTION 3. (5 points) Given y = 3z” + 12z + 9 is an equation of a parabola. Write the equation of the parabola in
the standard form and find the equation of its directrix.
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QUESTION 4. a) (4 points) Giventwo lines L) : z = 2,y = =2t + 3,z = =t + land Lz : z = —dw — 12,y = ol
dw 415,z = 2w+ 7. Is L parallel to L,? EXPLAIN clearly. wf
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b)(4 points) Let L be the line Ly as in (a). Given that the pomt @ = (2,3,4) does not lic on L. Find |QL{ (distance

between Q and L). —D
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¢) (6 points) Convince me that ¢; = (1,4,2),q2 = (2,1,~1), and g3 = (3, 5, 2) are not co-linear. Thcn ﬁnd thcaU
of the triangle with vertices q;, g2, q3. : 3 C
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d)(6 points) The two planes P : 2z +y+2: =2and B : —r+y - z=§intersects in a line L. Find a parametric
equations of L. N <2 \
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QUESTION 3. (6 points) Let A = (2, 8), (0,10). Find a point Q on the line y = 4 such that [BQ| + |QA] is
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QUESTION 6. (9 points)
(i} Given f'(1) =2andy = f(a® + 2z = 7). Then ¢/ (2) =
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QUESTION 7. (10 peints)
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QUESTION 8.
Stare at f{x) = & +4 — 2 where ~4 £z < 4. Then
a) (6 points) Find the area of the region bounded by the curve of f(z), x-axis. and -4 < x < 4.

b) (4 puints)imagine that the region between x =0 and x = 4 is rotated about z-axis 360 degrees. What is the volume
of the object?
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QUESTION 9. (8 points) 1

We want (o construct a rectangle ABCD (sce picture) of maximum area between the x-axis and the curve ¥y =
—2% + dz. Find the length and the width of such rectangle. (Hint: Note that the curve intersects x-axis at = = 0 and at
z = 4. Let O be the origin (0, 0} and F be (4, 0). Then IODI = ICF) w X L
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