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Final Exam : MTH 111, Spring 2016

Ayman Badawi

* Make sure you have 5 different pages.

e Throughout the exam, write your solution clearly. Otherwise points will be deducted.

o Mobiles are not allowed in this exam. g} 4
/

(28 items, each item = 3points, total = 84 points)

[Q]1. () Let f(z) = ~z* + 622 + 10. Then

a. For what values of x does f(z) increase?
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Y b. For whal values of z does f ( ) have a maximum value?
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(iii) Let f(z) = in ((5z - 9)*(2z - 3)7). The the slope of the tangent line atz = 2 is
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[@]s. (i)fx—z% dz - S %(?\11-})—‘ dy =
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[Q]4-LetA=(0,4),B=(

4, 10). Find a point @ on the line y = —3 such that |BQ| + |QA| is minimum
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@ 5. Find two positive integers z, y such that zy = 9 and r + 4y is minimum !
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6. Find the area of the largest rectangle that you can construct between ¥=x+4,y = -z + 4 and the z - azis.

Note that such rectangle is symmetric about the ¥ — axis, Sce picture,

A= % 3/3—4‘“”*+8’:0-“:)‘\[“5”8
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/// i e )
> = (20) (-0t 4) = br-qvd4s 7,7 .

Figure 1. Largest rectangle between p=r+4 y=—-z+4andthe x - azis.
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@ 7. Find the area of the region bounded byy=ux~ 3and the  — axis, where x is between 0 and 4 (see picture),

/l/.s ‘7’('3‘40:) X 3
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Figure 2. area of the region bounded by y = x - 3 and the z — axris,

where « is between 0 and 4.

[Q]8. Roughly, sketch y = 0.2(z 12 -4,

(i) Find the focus éoim. say F, - % (Z >3 S)
7(7 t4)s (1) o
= 5 5 ds 2 18
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(ii) Find the directrix line. j; ~9.15
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' (iii} Given Q = (2, =—3.8) lies on the curve. Find the distance between Qand F. —
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@ 9. Given an ellipse with center point ¢ = (2,0}, one of the foci h= (2 Uﬁd (2, 4) is one of the vertices. Roughqu‘:?”

(i) Find the second foci, fa.

sketch such ellipse. . i \
\
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(ii} Find the ellipse-constant k.

\)\O'L+ le\\rLls Jl6+3 <5 W --l};r(b—‘f)
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(iii) Find all 4 vertices (note that one is already éivcn).
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(iv) Q‘V Tite down thc cqua ion of the elhpsc
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@ 10. (i) Find the equation of the plane that contains the three points: (0 0, l) (0, 1,0 and (2, 4, -4)

V. :
Q‘QLE<O)I)-\> = N= Vi x U = {-\o-1, -7

Jsg.to‘-'“ =<, % 9-"'6—)

LD, gy (%-0)=2(y-0) -2(z+1) <0

(i) Find the distance between the point @ = (1,2,4) and the plane2r +2y -z +7=10.
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(iii) Can we draw the vector 3; + 2j + 7k inside the plane —Sz + 2y — 32 = 07 explain.
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@11 (i) Doestheline L : z = t+1,y =2t -3,z = 5t intersect the line M : ¢ = ssy=s5-1,z
find the intersection point.

t+l s § = t-S=-] — t:}; Ss4r .
1t-3sS-1= 72t -5 = T a&:tH._.J

W ntersect A h 6—3=3_3
7.5t=5(3)=15 g T AT 5 45

= 33+ 37 if yes

e ) . oint = B 3 f‘5_
7 35+ 35 3(&) 3= 15 intersect p t?y)
A B
(ii) Find the area of the triangle with vertices: (4, 0), (0, 6), (8, 6).
A"( 4,0,0) Vs AB s <-4,6, O) — lUxVOIS4‘8
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(ifi) Letu =< 1,6 >, v =< 3,4 >, Find progy and |proj®|.
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(iv) The two planes: z+y+:- 10 =0 and y+3

21 = Ointersect in a line L. > L. Find the parametric equations
of L. T .
\
=4\ L, 0 l/__ \,-1,0
N=ls 505 N, x N , 2 3 BN
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