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Spring 2019

Practice Exam 1

Doomsday

Time Limit: Probably Not Enough

Problem | Points | Score
1 15
2 30
3 40
4 15
5 20
6 20
7 20
8 10
9 10
10 25
11 40
Total: 245
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1. (15 points) Let P = (1,2,3) and @ = (0,—-1,2).

a) Find the distance between P and Q.

\Pal =5 -9

| = s a ey =4

b) Give the equation of a sphere, centered at P, that has the point @ on its surface

=Y #tu-2¥ % bo-a) =1

¢) Find the vector }% P_&Q - @: S

=<1, -3, -1

d) Find the angle between P and .

| - = | 6"("_—{ ’ = Par A 2 = :
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YAV = N afaar =T
Pe = 104213432 = Y

@ = eos™ QET)

e) Parametrize (with parametric equations) the line segment which starts at P and ends at
e

Pl-1) «84

O&ts | = <(1—e)+oa )z(,-tth/'stl—t)+1t>
S Kk, 2.8% 8-k

Yacametoe eq waiens:
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2. The following points define the vertices of a triangle:

B

/ T

7

I 8

A=(0,0,1) B=(1,3,-1) C=(222)

(a) (10 points) Find the area of the triangle.
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v
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—
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SQ, He acen. c—%— T ’:‘)‘*c\(‘cu-%‘\.a_ N 5@5 .
het

(b) (10 points) Find an equation of the plane which contains the triangle.

—

'-‘-A .
'_,\.Sﬂ.% AR % AC s Sw nocma)  veutol ¢

A8 ] Hily =65l =0

. 5- [ s =
Nete: Tou (on alse uge 4he vedor ALxAB A a necwal| vedtos,
A, oma- o% e -P.:,\rﬁg AB, o C Wi\l worl.

(c) (10 points) Find the distance between the point (3,2,1) and the plane from part b).

?
s i - -
AP = {3,2,0) = 4= | Reo). 4P | = \n - 49|
1Al
N
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3. (a) (10 points) Let u =i+ j, v =i+ j+ k. Find the projection of u onto u + v.

?K’iju " ‘Z\L (27.' + ij%>

A

(b) (10 points) The vectors u = i + 2j and v = j + 3k lie in a plane that goes through the
point P = (1,0,1). Give the equation of this plane.

(35 RIS P ng Jf_ﬁ /

Plane : o (-1) ,"g(.\a_ﬂ_c)‘) jr‘k%,l) = B

(c) (10 points) Give the equation of a line, perpendicular to the plane 2z + 3y + z = 6, that
goes through the point (1,0,1).

A nacwal vede o Foc  Fhis Plane 1S <1,%f\7 anel

We (o Use this ay A \\%\epe“ 0% owt  King

X=1428 , =043t , T=lxk

(d) (10 points) Find the point in space the line from part ¢) intersects the plane from part b).

-1

i = hQ?-Q k\jc‘;ck C.E N, %\5'\-\%3 AY\’\\B e (Lu\')\’,..__
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4. (15 points) Match the surface with its equation

1=:t:2—i-y2—z2-‘-§>
e.)
1=2%+y%+ 22 C)
z=y2—2>d)
0=3:2+y2—32C\\
m:2=::2+y2+1 \)3

y =22+ 22
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5. (20 points) Find the length of the curve given by the parametric equations
x=cos(t) and y=t+sin(t) for0<t< 7.

Also, find the equation of the tangent line when ¢ = F.
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6. (20 points) Find the length of the curve
- 3
vyt
#= 6 T 2y

from y =2 to y = 3.

* i
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7. (20 points) Consider the polar coordinate equations r = 2(1 + cos(#)) and r = 2(1 — cos(#)).
a) Graph both of these curves. For both graphs, find and plot the equation of the tangent line

hen § = —.
when 5
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b) Find the length of each curve.
To S.ejr axownd  absdule eluwe , we Con l B-é ioo\o‘ma [N cuweves Tt e‘rd?ee“‘g
Wae =3 Ejmme,-\'% i
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) Find the area between the curves in the first quadrant

b4 {7 G imes - e fao
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8. (10 points) Show that if r(¢) is a differentiable vector valued function and |r(t)| = C for a
constant C, then r(t) and % are orthogonal.

Zecall  flaat \/e\/-‘—\\/\q—. We Wave ¢z \vix)| = ¥ -k,
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ave ot roqoenal,

9. (10 points) Find r(t) if

—8i+8j
=0

2
@Y 35k, (0} = 100k, %

d Y _ 4 "4}
s = S A g = §~32\< at = Bl + L

=53 A 2
.8 = 9C -
8L TQ:\ T AL \{—':o N C\

Vi) = % éf—o\% = Sgt"rBj‘f‘:”'%‘zJCf( At
- Btie ¥4 -tk + ¢,

6ok = vie)= Cs ,
w YAtz Bhad E?)'-‘c,j it (\oo -—lu{z)ﬂ



Doomsday

Math 243 Practice Exam 1 - Page 11 of 12
10. Let 7(t) = tcos(t) i + tsin(t) j + ¥t3/2 k.

(a) (10 points) Find the parametric equations of the tangent line to the curve when ¢t =

() f((jos{ — {s;nﬂ{ ¥ (5mt +{Cc_ask)" + NZ ¢ 3

(b) (15 points) Find the length of the curve from t =0 to ¢t = 7.
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11. (40 points) For numbers a,b > 0, let
r(t) = acos(t) i + asin(t) j + bt k.

Find the unit tangent vector, T, the principle unit normal vector, N, the curvature x, the unit
binormal B, and the torsion 7 of this curve. Give the equation of the osculating plane at ¢ = 0.
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