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Final Exam, MTH 111, Spring 2019
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QUESTION 1. (7 points) Stare at the following graph.
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d Given F1 = (-10,6), F2 = (4,6) and the ellipse-constant is 20.

/ (i1} Find the center c = §
. e V‘Z,F \~7 ¢ = F3.¢ ) /
4 (iii} Find the vemcesA=(-3,-!-H).D=(—3, I3-|H)+H=<-13, 6) ,andB=(7j 6)

(4 iﬁ 1y =& § = b
/ - pd b = (5
(iv) Find the equation of the ellipse 7

‘ 2
(2+3) . (4-¢) _ | /
100 o
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QUESTION 2. (6 points) Stare at the following graph.

/

Given c = (-4, 6), Icv2:l=3 and F2 = (2,6), /
/(i) Find vl = (l 6) Fl_(m 63 =(7 é , and the hyperbola-constant k = é
(CE| = Y%ibt =

/(i Find the equation of the hyperbola \YQT'?— 6
7 L q+b*.. 34
(2¢ +4) — 6 ) b
- =\ s b= 27
9 27 >
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QUESTION 3. (4 points) Stare at the following graph,

a
)/fo

(-2,6 (6,6
JREIR S P ¥ S —F e e—

Jd=6

parabola
T 12

directrix
X =-8

Given F = (4,6), the directrix line, L is r = -8, and |QF| =
/(i) Find QLI =IQF | = 10 /"
/@) Findv= (-2, () S

(iii) Find the equation of the parabola

24 (9&+2) :(j —G)ZL/

QUESTION 4. (6 points). Find y' and do not simplify
: (i) y = In[{4z + 3)'°(—5z + 30)})
=In(Yse *3)10 + In(-5% +30)

j,' Wln (4 +3) + 3ln(5?+30)
9z 104 7. -5

= —+ 1/
b ~S5% 130

(i) y =640 41072 — 5 423

3 {[ea=¢3~w-"_ (1%22 4 22:)} + 203 _q /

< (if) y = (21 + 5z - 623)7

’; 7 (21452 - éx) (5—1‘62 ) (_/

QUESTION 5. (6 points).
7 Find_fizel="+1) dx

- O
or e 7 (e )+ ¢ (/

/(i) Find f iyiley de

j(c1“+|)(52k42,(-5)-3 Jx

o ! - ?‘(2 ) -+
w= ¢ LZ2x-%5 -z € +2¥-5 C

woo 2e2%42
J?:J'Z(C7V"')(f’"'-s?u SZBJ-)( L/

(i) Findif(6z + 3)}(z> +z — 5)! dz
5

- 4o - -15

(4% +3) (-5x-+30)
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QUESTION 6. (5 pointsr Let H = (4,6), F = (6,34). Find a point Q on the line z = —2 such that |[HQ| + |FQ| is
minimum,
-(6)3‘7)
Y =moe+h =16, 3y ‘
) o
m= -3y — (- 5 ("/6)
Y4410 .
6t — _Z(c,) +5
b= 1y
= o-/
gz ~Z +14 (-2,1%)
-lj_.__ —2(-2) -\-IL( o3
= 1%
/ QUESTION 7. (4 points). For what values of z does the tangent line to the curve y = (n(4z + 1) + 7z + 2 have slope
equal 87 ’
4y =% Checke & v =
PR G 9(% )
Ha)
a4
He T e hes clope B ab 9 = 32
T = G2+l 4
“lae = Y-
/ = 3/L,
QUESTION 8. (6 points). The plane P, : £+ 2y — 3z = 2 intersects the plane P» : =z + 5y + 2 = 19in a line L. Find
a parametric equations of L.
3~ (7,3, 0)
@-—) Nl ® Mz = D
D=17,2,7)
M=K 2,-3) ¥ /
N‘:
<—‘JS/‘> Ly =17t -4
- ’ . . = 2{-; <+ 6 TP
0=(2+15)e - (1-3)] + (5+2)k J 3 )€
Z = 76

=17, 2, 7)

®-> ¢=0 g Y
- +2j = 2 S —l' z Jj Sk '-———_q_.-
i i
’-ZC—!'S‘y:lq I 5‘ ‘-—n ‘é]
x> 228 y= 21
7 Z
LA = Y4 Y = 3 -
QUESTION 9. (5 points). Can we draw the entire line L™: z = 2¢,y = =3t + 1,z = 1t + 4 inside the plane
— -—gx =2 ? -
2z — 6y — 2z = 207 EXPLAIN ‘_}_q ke @ ?O er on L
and AnecK Ak xne
Pres

'\Jp'arr “ Dlinc musk = o
A

Ve <2/ -6, —Z>

O ‘:<2 ,=3 1)

) Ry es) He line can be Fn%r'fek/}, roum
=Fa) %Fk‘*@ bf(‘qul? +He O)d/ P’thjvd—

} of the Rorme, | v/ direchuealvedgr s Q)

ND=g 4% -2

N
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/ QUESTION 10. (8 points) Stare at the following picture.
€ (Gt-¢) 3
/ \/LI
€ ‘j -

v

CO,GZ—C))J\_____J

(OJH).D_T y=4
: (€,4)
We want to construct a rectangle ABCD of largest area as in the picture above. Note that A and D lie on the y-axis,
D and Clie on the line y = 4 (note that y = 4 intersects the y-uxis at D) , and B lies on the line y=12-x. Find IDC! and

IBCI.
Rcl=(12.€) - 4 |
InC) = e @®-> (Be) = (2-4)-4

= ¥ -Y
A: \GC?’)DC‘ = HUNS
|DC) - C

=[(2-¢) -4]-e
i - Y um'l’j

): -e*rBe Ara = 4 x4 -
A-——-ZC-;-% :’6”""”5
~Ze +% =0

& € = 4
/ QUESTION 11. (4 points) Stare at the following picture.

7t

Find the area of the shaded region. Note that y = f(z) = = and x is between -3 and 2.

7~
2

A= [f:ﬁ()u:{ -+ JzﬁJu
- .
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- ZLTZS um’bsz
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QUESTION 12. (431 points) Stare at the following picture,

& N

P (/
TAN L/

Draw the projection of V over W.

QUESTION 13. (7.5 points) Stare at the following graph of y = f'(z).
crieal yaluel = (O , 2 ) '-[ , &

y=f A - (-—Dﬂ, O),(lz ‘-I);(é, W)

r\,/.\; : S:(ojg),('—{)é)

Ay

=
s

LS
n

-3 4
o |
-y

(i) Atwhat value(s) of = does f(z) have lu:al}:u.?
ab %= O and ez y :
(ii) Atwhat value(s} of z does f(x) have local min ?

ab 2 = 2 angd =
(iii} For what values of = does f(zx) mcrease'? L/
(~o=,0) U (2, DAY, Cé, —+-c~a

(iv) For what values of = does f(z) decrease? L/
(0,2)V (y.6)

(v) For what values of « will the normal lines have positive slope..
Murmo! Lar ol heve oo + Slofe vha dre tergen Wee ke /
. uken e bndion % i Jec"“—"'f' (0,2_) U(L{ 6)

QUESTION 14. (5 points) Given L; : z = 2¢,y = ¢ + l,.. = 3t is perpendicularto Ly : z = dw + 6,y = — 2w,z =
aw -+ 1 and they intersect at a point Q. Find the value of a and find the point §.

L' x 2.5'- Lo s bhu+ b
Y=z e 41} een Y= -2w wen )
2= 2tk R YV @_ 2/2/3)

Y oz -2w @:__2

ZE- :éjw*.é £ 2 lwe s ay

2!:“"“..0:_6
{.+2w=—!
Y e a
2 w - W - g 3 3 - al-1) )
2 .y - S -
v - 2,',ffw
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