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QUESTION 1. (8 points). See the below picture and read the question.
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Figure 1. Question: Find the length of the height AC (note A = 10,27)
ADE that has maximum area. Note that |CD| =

rectangle =1 x base x height

} and the length of of the base ED of the triangle
|CE], and the points D and E are on the curve y = z°. Area of a
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QUESTION 2. (8 points). See the below picture and read the question.

Figure 2. Question: Find the length AD and the the w

1dth AB of the rectangle ADCB that has maximum area and it
can be drawn inside y =

V18 - 22 Note that |4 K| = |BI, and the points 4 and B are on the curve y = V18 — 2.
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QUESTION 3. (8 points). Let @ = (4,8), A = (1, -6). Find a point B on the linc x = —10 that |QB| + |AB| is

minimum. A, =10 « Q(4,%)
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QUESTION 4. (8 points), Let y = =1 4 In(z) +z + 1
(i) Find the cquati%rj _os she tangent line to the curve at (1, 3)

M= C +nu + o H

\6’-:-{’, -t-%-i'l )
M (13) ) *j':e,°+1*'1=5(W\’°abW‘?f“"‘
. C
/\d-'W\ﬁ(/"’

3= 3(4)+C %
c=20 Ao
W%W% Y= 3

(it} Find the equation of the normal line to the curve at (1,3).
% = Wt C/

= =L +C
3= (D



4 Ayman Badawi

QUESTION 5. (9 points). Let f(z) = el*=1) — 8z 42
(i) For what values of  is the tangent line to the curve horizontal?
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(iii} For what values of = docs f(z) decrease?
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QUESTION 6. (9 points). Find 3’ and do not simplify
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QUESTION 7. (8 points). Let Ly 1z =2t + 1,y = “t+ds=tandLy:z=4t-Ty=t>5:=-2+12.1f L,

interests Ly, then find the intersection point,

. -"‘Z-bH L)_'. ')L’ HSJ—I
LI. ’)\(3=—t1'3 Lﬂz 'b"_s
-k | — = ~20H 2
M P O IVRHCLOW —
L (W) = L) Lly) = La(y)
Sp+l = Ha— -ty = 55

1};_"—\3 - .——U) __..b-'s ."J-"% ———LZ)
E+s =% __(2)

BULAMUALOWY yg = ~%
wednod T ..)iti; 2§_§=,:.1£~ C%b

~6e =-24
&=y
. %:: q . b':%"l"\:L‘

' \3:.-1. Mo dvtesecuew 3 Li(z) = L, (7)

= 4 kE =-25L

. TR OW 5 e

.. out - .

@(40%"‘9"1) LWVW)

QUESTION 8. (5 points). Given y* + In(z)e? + zy — z° + yeX* - 20 = 0. Find y' and do not simplify.
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QUESTION 9. (5 points). Without skeiching, convince me that f (z) = 3% + 7z + 20 intersects the x-axis only in one
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QUESTION 10. (12 points). See the below picture and read the question. 6

A

Fxgure 3. Question: You are looking at the curve of ' {z). The curve of f'(r) intersects the x-axis at the points
= (6,0) and J = (~3,0); also it intersects the y axis at B = {0,5]).

(i) Find all z values where f(z) is maximum., . o ?
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(ii) Find all z values where f (z) is minimum. -
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(iit) For what values of x does f(z) increase?
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(iv) For what values of z does f{z) decrease?
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(v) For what values of z do the slopes of tangent lines are negative?
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(vi} For what values of z do the slopes of normal lines are positive?
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