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Term 212, Math 201, Major Exam I

1. The parametric curve

1r: _-_ and g _
\/t+7

represents:
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*1:77

*r=L
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,>-1,+1'

(u) the right branch of the parabola y -- I - rl2 excluding the vertex

(b) the parabolag: z2 excluding the vertex

(") theparabolao:L-A2
(d) the upper branch of the parabolar : I - 92 excluding the vertex

(") theparabolay :r-r2 , 
= ..i> L .L-f/=67-= - *'

l!= fr=>
t>-t + y_> o

2. If the position of two particles at time , (0 < , < 2zr) is given by

s.*

W.tr
P1 : x1: 3 sint, Ut :2 cost

P2: 02:-3*cost, gz:1+sin,

Then the collision point of the two particles is

(-3,0)
(0, 2)

(-1,2)
(3,2)

(-1, -3)

3 $.,t= - 3+ co't - 
(D

Lc-l -- I +h^t - 
O

Fo- b)3 3 $nt = 6c.'t - 3

PW ;^ or 6-'t- 3 -- -3+6'J

+Ft-= +t=T t se

T+ t=E; n

'1 () + 3=-3 (/"1,

llowr,wt? L= 35 s,J^"h, t'tt" () *()

an)

(r)
(b)

(.)

(d)

(")

+=tsT> G [h'un, p,iJ ;' (t,)
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r--t4, A--t-t2

and the ,-axis is
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3. Consider the parametric curve

C: r:l+t2 , t:i,
An equation of the tangent line ro C ar the point P(2. l) is - I + I

(u) a:-r+J x=?'* 1tf=L+'t'=\+'t=r-r-
(b) y: r+2 ar.= 2+ ad D=L = -L
(c) a:-r-L -of 'At t
(d) a:x-r __-6 =4\(.) a:r-3 -l#- t4 I

I

!L\ =: >/ lr=- G-)
Jrf1.=:l 

-=4

tv__ +3:_:::
4. The area enclosed by the curve

c.-\'&,r+: ^{.--o
L=o - ttl

(u)

(b)

(")

(d)

(")

2

E
3

17
4

15
1

=l)
1

17

2 fir*

t(r-
I

=rf
d

D=" e
1(*)

1:

1-*=€

tj
0

^L
J
6

+r
1(

Q-t) +t

4(* -t')at
+'- t
56

* -t)=
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5. The graph of the polar curve r: sind, where 010 <r has a horizontal
tangent line when (r.0) -

{. ti^ & c-' S
(u)

(b)

(.)

(d)

(")

(u)

(b)

(.)
(d)

(")

4 =o
drt

(' ;)

(*,;)

(*'T)
Pfr,tn)

?,i)

c"t-g -in'* &

+ Z0=o)T-

9=o ) G,')

cardioid

r-a(l*cosd), a>0

*_....... 

-L= J.5,'.1ay ro
o

=i
o

*

o

JO

6. The length of the

is

8a

a

0

4a
a

,

J&

1t

=|aJ *,*
o

1C

e12Jo= ga [a^ = 8a
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7. The area ofthe region that lies inside both curves r : 3sind and r : 3cosd

f^J (o,t,)

(u)

(b)

(.)

(d)

(")

9z'- 18

jti*e=3c'rO
+ g=ft

8
,r *"s 

"nll flt,, r p ., n

It A=+ J tsn^'&Jo+|Jqc,5bJs
40</+40n+

+ 81 .ry! i A= , (\ {",r.drsr,
A-- + {''' (r- uszo)a0

6Tt\^-(

= +(f -+)=+ -+,h

8. The equation ,' + a, * z2 - 2y - 4z: -5 represents

(u) the point (0, 1,2)

(b) a sphere with center (2,0, -1)
(.) a sphere with center (0, 1, -2)
(d) a sphere with radius r/5
(u) no graph

t* (d-,J*, *(;-12+)= o

/*(t-t'+e-z)':o
l*s { Y""^('tL



9. The distance from the origin to the center of the sphere
12 + g2 * z2 : 4r -f 4y * 4z - 7r is

(; -4r+ +)+(x'-+1

(* - 9'n (1- ,)'+ (=-)'= t
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(u)

(b)

(.)

(d)

(.)

(u)

(b)

(")

(d)

(")

r)o)o "
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++)+(*-{z+, = 1

'/226J::,6 -\
-/r/tes

\m
/131

2,,/5
/=

Vb
1

a
4

2

Vb

+ c"-*. ir (2,^rD

= rll7- = 1{3
10. Consider the points P(-4,1, -3) and Q(0,6, -5). If .E is a point such that

_.ieA: Pd, th"r, the magnitude of the position vector Ol is

L& R- (n,r-,8)

-+PR= <-ry,-!';l ,-@>

-+(n++)=4>rr =-12

-+(''-t)= 5> t-=-1

-+ (r,*)= -7 > G-= 1

- R= (._r',- 1, f )

+ t;K1=,[ulrrint = 't 2'z7



"Ierm 212, Math 201, Major Exam 1

11. The unit vector in the direction of.2i,+i,
where r7 - (1,0, -l) and s-: (2, -1,0) is
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-.'l )4U +V+ I - .., t

lLu+v I
= <+,

ILL

t4 -1 -2\1- _ _\
\,/n' ,/n'Jnl
13 1 1\\-a'-n'al
l-4 2 2\
\Tt'6'-Al
/4 1 2\1- _ _\
\\/n' ,/n'Jnl
l4 -1 -1 \\a,a,al

lfir:,l = fir+t* =l-il
(a)

(b)

(")

(d)

(")

-t -2\
-a-)
a 'li/

-')
12. through

. P 
(lrl'

L:
JI
=l

g
1

=L+3

is the distance from the point P(1, 1, -1) to the line,L passing
points A(-1,0,0) and B(0, 1, 1), then d is

?= 7B -- 1t,r, r>

# L: G=1-\=2-l =q
13

i u p'= (+, ++r, ttf = (r'1'z)

4.

++f}'= <+-1,t2t+r)
? c\.oo* f' so 4-* i?' -L

G-r+t+({*')='=>E

+ J'- li?,f= +*f + ff =

tf. d
the

(u)

(b)

(.)

(d)

(")
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13. Consider the points A(2,,t,-t), B(J,0,2), C(4,-2,1) and D(1, m,n).The
values of the real parameters m and n such that the vector A-D i. p".p"r-
dicular to the vectors TB andAd ur" related as

= 1-L, nt-l r n+l >
= {l'-1.,3>
= 12r-3: z)

--) -) ./-To. Te = -{-m + {+3nt3 =o

3n= Yn-3

;B
*9
T"
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(.) 3n:m-3and3m:2n+3
(b) 3n:m*4and3m-2n-4
(") 3n:m*3 and 3m:2n-5
(d) 3n:m-1and3m:2n*3
(") 3n -- m * 2 and 3m:2n - 6

L4. Let il: (t,2,4) and u-: (-1,9, 1).
a.nd r.r- is

&TD

1 -t 
-i>lc J k

\r 2- 4

l-t 3 t
-) -+
lAxV=

-?1
oL-51+

U

i; = -7/-Zrn +3 +znt/.o

3 rn = 2n*3

A vector that is orthogonal to both d

(")

(b)

(.)
(d)

(.)

(2, 1, -1)
(1, 1, 1)

(2,, -t,2)
(-2, -1, -2)
(-2,2,t)

-t
-)

51.-

/-lot -5,5>



15. The volume of the parallelepiped determined by the vectors
d: (t,2,3),6': (-t,1,2) aIld a-- (2,1,4) is
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(u)

(b)

(.)

(d)

(")
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2_3
1L
t+

C=)

V = a. (L^)

6n
1-- L /-

I + 16 - q =

I

-t
at

C:) * 3

1


