King Fahd University of Petroleum and Minerals
Department of Mathematics
Math 201
Major Exam 1
212
February 23, 2022
Net Time Allowed: 90 Minutes

MASTER VERSION

k’ 5’) fSL {4&%6/)1
¢



Term 212, Math 201, Major Exam 1 Page 1 of 8 MASTER

1.  The parametric curve

1 t
x == and y = ——, t> —1
e S a1
represents:

(a)  the right branch of the parabolay = 1 — z? excluding the vertex

(b)  the parabolay = z*excluding the vertex

(c) the parabolaz =1 — y?

(d)  the upper branch of the parabolaz = 1 — y? excluding the vertex -

(e) the parabolay =1 — 22 x _}_%7 -t: —L"zc
RS >

2. If the position of two particles at time ¢t (0 < ¢t < 27) is given by

P, : z; = 3 sint, Y1 = 2 cost qu: QCI.:._:(L

Py : x9 = —3 + cost, o= 1-tamr MJ 'j-\ - g’
..

Then the collision point of the two particles is
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3. Consider the parametric curve

C:z=1+¢, y==.

a) y=-x+3

b) y=z+2
() y=-z-1
d y=z-1

() y=z-3

4. The area enclosed by the curve

st M" =
‘ o
o~

and the z-axis is
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9. The graph of the polar curve r = sin#, where 0 < # < 7 has a horizontal

tangent line when (r,6) =

o ()
o ()
o (%)
o (3
o (3

6. The length of the cardioid
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7. The area of the region that lies inside both curves r = 3sin and r = 3 cos 8

2 %%\“65‘3)@56

(a) 97 — 18 ‘—% 6:% ‘k‘ S
7r+88 1(/4 e )

(b) rl 7 J

D oAt [awedes) [ 1ave de

S o 4

(d) 4= o - 1 4 .

g gt A 23 [
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A= 'Czj_‘ f ?(1-— Cmsie)cler
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8.  The equation z% + y? + 2% — 2y — 4z = —5 represents 3

%z-t- (U'l—?.j -\-1) +(;1-— 42 +19: ¥
the point (0, 1, 2)

a sphere with center (2,0, —1) 2 <

a sphere with center (0, 1, —2) x o+ ( ’j - \) + (2‘ — l) = O

a sphere with radius /5 ‘tt\{
no graph ThAs eﬂ\v\ TM
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9.  The distance from the origin to the center of the sphere
o+’ + 22 =4r+4y+4z—11is

(o -4+ 4)+(y—ay H)%(Zl—%z-w%) =1

(x—2)2+(“3~2)z+ (2-2)= 4
-:_> Cg,,/J@a' Xy ('2/9*/39

[

< = = |
= d- J (2~0) + (2-0) + (2-0)
—— le_ — QE

10.  Consider the points P(—4, 1, —3) and Q(0,6, —5). If R is a point such that

S "S5 g

1
—§—R> = I@, then the magnitude of the position vector OR is

L R=(ronsn)
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11.

L

The unit vector in the direction of 2i + 7,
where ¥ = (1,0, —1) and 7 = (2,—1,0) is
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If d is the distance from the point P(1,1, —1) to the line L passing through
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the points A(—1,0,0) and B(0,1,1), then d? is Pl
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13.  Consider the points A(2,1, -1), B(3,0,2), C(4,—2,1) and D(1,m,n). The
values of the real parameters m and n such that the vector AD is perpen-
dicular to the vectors AR and AC are related as

A_?D: <_l’m-1)“‘\">
(a) 3n=m-—3and 3m=2n+3 A—-—é - <A—7—i) 3>

) 3n=m+4and 3m=2n—4 o L)

(¢) 3m=m+3and3m=2n-5 e <2/‘3) 7
)

)

—_— —
Jn=m-land3m=2n+3 AD. AE:-—%_m-\_Z-\-?,nf:,?:o
In=m+2and3m=2n—-6 [8

=, |3m= 2n+3&

14.  Let u=(1,2,4) and ¥ = (—1,3,1). A vector that is orthogonal to both @
and 7 is -2 K —

- ¢ 3 k
UxV= |y 2 4
(a) (2,1,-1) =% 3 . 1
(b) (1,1,1) -
c) (2,-1,2) s g
() {219 = —-lo1- 5J + 5 k
(e) (-2,2,1)
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15.  The volume of the parallelepiped determined by the vectors
a=(1,2,3),b=(-1,1,2) and €= (2,1,4) is

(a) 9
(b) 6 V: 0-- CIDXC)
(c) 3
(@) 4 = 2 3|
(e) 7
4 12




