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1. Consider the points AKQ 1.2
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(b) (2 points) Find the orthogonal projection of BC on AD
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2. (2 pointg) Find parametric equations of the line passing through (0,1,2) and parallel to the line
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3. Given that the plane P: 22 + 2y + z -u}&jnd thelineL: 2 =1+2¢, y = ——3 +t, z=4 + 5t.

(a) (2 points) Find the pos:,lble mtersectlon gént of the line L with the plane P (if any). L
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By (3 points) Find the equation of the plane throughit »~2) which is paraligl to the

line L and perpendicular to the plane P
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4, (3 points) Find the distance between the hneé r=—1+ t, =14t z=2-—tand
oy the plane P: x+29+3~—(5 :
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5. (3 points) Identify the surface 22 ~ y? 4 22 -

the coordinate axes (if any).
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Calenlus (3) First Exam Time: 1 how
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[ilease do all your work in this booklet and show all the steps. Calculators and notes
a

are not allowed. P, _ 2
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1. (5 points) Consider the vectors U =<1;=2.05@and v =<0,3,1 >.

(a) Find the directional COSINES of the vector U+ . 1
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(b) Find the area of the triangle determined by u and 0.
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2. (2 points) Find parametric equations of the line passing through
plane —z + 2z = 3.

(0,1,2) and perpendicular to the
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3. (6 points) Consider the following lines.
Ly:z=2-t, y=-2+1 z=1-1 Li:z=3 y=3-4s, z==1+4+5

(a) Find the possible intersection point of L, and L; (if any).
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4. (3 points) Identify the surface y~ 2 gy 4y = —4 (by the name). Sketch the trace on zy—plane.
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(2 points) Compute the distance between the parallel planes @ + 3y — 22z = 5 and =22 — 6y + 42z = 8.

% the dickance vebwean the garallel planpg .
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7. (2 points) Find the parametric equations for the tangent line to the curve 7 (t) =< V6, ¢t - 1,e5 =
at the point (V6,0. ¢%)
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The Hashemite University First Exam
Department of Mathematics

Calculus III Time: One Hour
o R et P 2o AL Number:..73.80.30...............

Select the best correct answer and fill it in the following table: (2 points each )

12’345678910111213

(@ ; : | - /l/\,\

(b) o (e ; o’ P
(c) : e = I —C
@ v - -
e T
1. The distance between the point (I sl ) and the plane 2x +2y+z =6 is:
5 ] 1 1
: - b. - - d. =
E 3 ; @ 3 9

5 Tet L be a line in the 3-space where A is a point on L and U is a vector parallel to
Ll. Then the distance between a point P ad the line L is given by:

- R I T R ..

| 5
3. Let U and V be two vectors in the 3-space such that U V= Th The the angle

between U and V is®

a. acute (@  obstute c. right d. None

s LetU=(LLI), V=(201), W =(1:21). Then (vxw)u =

® 1 b. o c. 3 d , -3
5. The area of the triangle ABC, where 4B = (2,-1,0) and AC = (1,2,]) is:

1 35 | ,
a5 10 gfgFer pro@ E\/'s? c. 35 d. ; |

6. The equation r = 2 given in cylindrical coordinates represents: \w 3 -S{ace_

.a. a sphere b. aplane © acylinder d. None
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— 7. The rectangular coordinates of a point P are (I 2 ) Then its spherical
_ coordinates are: : )

T 7x T 3T n 7x z In
22— 0 -2:_; . 2)__’_ 21_"'5""—
“‘(44) (44)"'(44)®(44

8. Let U, V be two unit vectors in 3-space such that Ue V' = ;—; Then\\UXVﬂr-

5 12 : 12
. a. " b. —-—— P — d [
13 < 137 13 13
9. The equation p=2 given in spherical coordinates represents:
a. an upper circular cone b. acylinder
© asphere d. a lower circular cone
y K=32 wy=i Zz x-2 .y—I F4
10. The lines L : —— = = and Ly:——==—"=_"_ ar:

4 gm 1 S e =i
(@ thesame b. paralle] . orthogonal d. none of the previous

11. The distance between the the line L:%ﬁzl’_'z'_‘{:_z]. and the line

L_:x+1_y 7 ]

—t
= —=

e T g ] : ‘
a. 5 b a8 & 5 d. 3

equals:

12. Consider the two planes P;: 2x + 4y+6z—-2=0 and 5%

X=2Z+1=0.Oneof the following is an equation of the line passing through
the point (3,5_, 0) that is parallel to each of the planes P, and P,: |

" x—3-=y—5=__z_ RV gy g * ;
2 £ S 1 -2 1 a‘
g R \:-—-3=y__5_=£ d_ﬂ-._j.-g._-'-_s_—,% ( ||

13. Let u,v two orthogonal vectors in 3-space such that "u"= 2, “V"= 3. Then

(wxv)xy = _ |
|

a. 0 b. 6u c. s @  -18u
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Select the be/stcorrect answer and fill it in the following table: ( 2 points each )

il | Dgeclrg e g A 18 | LI I 1T 1 12T 13

() A 52 A :
(c) > /] a ' i
(d) . ) . i >

+ < - /

it vectors in 3-space such that U -V = % Then [U xV| =

5 12 14
R — C. e f d. e ~
13 e 13 13

uation & = o given in cylindrical coordinates represents:
—————m—

L. T

e an upper circular cone b. acylinder
€@  apartofaplane d. asphere
S
...'_.J:‘ffq!lﬂ_c‘j . —— y_.l - i y_I . '
~*—! 3 Thelines L; : = = and Lj: = ~—— = — are:
2 4 -2 1 o=l
a. parallel @ the same c. . orthogonal d. ' none of the previous .
F"u—-_-(.. 4. Let u,v two orthogonal vectg.:nrs in 3-space such that [luf = 2,|v]| = 4. Then
(uxv)xy =
= F2u b Bu c. 32u d. 0

* Consider the two planes Py: 2x+4y+62z—2=0 and Po: x—z+1=0.
Use this to answer problems 5 and 6.

< 5. The equation of the plane passing through the point (3.5,0) and perpendicular to
each of the planes P; and P, is:

a  2x=3)+dly-5)+az=0 € (-3)-2y-5+z=0 N
A (x+3)+2(y+5)+z=0 @ 2(x—3)+4(y—5):2z=o i
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6. One of the following is an equation of the line passing through the point (3;5,0)
that is parallel to each of the planes P, and P,:

(@ R T~ g . X=3_y-5_z ‘3
2 73 S RN
@ x—3___y—5=£ dx+3—y+5—-7l
el o A, 25 .1

x—2=y—1_ z
o 2 -1

and the line

7. The distance between the the line L:

L:x+1=z=z—-1 equals:
1 y s

a. 5 b3 ® 4] & |3

8. The equation r = 4 sin@ given in cylindrical coordinates represents;
f@ a sphere b. aplane ¢ anelliptic paraboloid a cylinder

9. The equation p = 4 sing given in spherical coordinates represents:
aplane b. a sphere c¢. acylinder 9; an elliptic paraboloid

10. The acute angle that the plane X +y—2z =2 makes with the plane
x—y+z=lis

; -3 ] ® U 1 T T
a. cos _— cos — c. — d. —=* L.etu, vy and w be
A3 3 3 6

three vectors in 3-space such that (ux w).v = —6 . Use this to answer 11, 12 and 13.

11. (vxw).2u-§ |

o+ | = Oipge of jho foljgwing is o g lineg 12

12, (ux2u)w= . |
a. T 312 b. 12 . 6 @ o

_‘N 3. The volume of the parallelpiped whose adjacent sides are u, v and w is:

a. 12 (B . & . c. 36 d. 0

i
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The Hashemite University Calculus 3 : I Semester 2010-2011
Department of Math. 101201 First Exam

(Q1) 16 points: Select the best correct answer and fill it in the following table.

1 2 3 i 5 6 7 8
a | o v b | &
b ok o \C g ——
o & 5 |-
d ¥l

1. The point of intersection of the line x =5-4¢, y =7 +3t, z=2+1 and the plane parallel to the xy-
plane and containing the point (0,0,1) is: :
a. (9,4 b. (13,L.1) c. (-7.16,]) d. (-1119,D)

N

Thetwo lines L,: x=-3+¢, y=7+3¢, z=5-2tand L,: x=-5-2t, y=3-6¢, z=T7+4t are:

a. intersecting at a point but not perpendicular Db skew c. parallel d. perpendicular
' Qv .

3. The natural domain of 7(#) = sinx! i+ 8-2t _}'+ In(t —3) k is: — gn B S 4
a. (23] b. (4] ¢. [3:4) d. [23) &5 T e
4. If the distance between the point (1,-2,k) and the xy-plane is 2k, then k= & @*— .|
a. 1 b. -2 c. 0 d. 2 ,[ '

O \owor ke ‘

i L4
"_-—.— s

5. The equation 4x* + 4)*-z*-2z-1=0 represents: S wl o }///7
a. asphere b. a paraboloid c. acone d. apoint - /// ‘

w7 G =y
6. The rectangular coordinates of the point (p, 9,¢)=(4,—6-,5) are given by (x,y,z)=
a. (v/3,1,0) vb. (2+4/3,2,0) c. (3v/3,3,0) d. (443,4,0)

1
i I{ lzf—e'f-f-th)dt:
g\l +¢

<£,l~e,l> b. <£,l—e,ls g. /E,I—e,l d. ~1—,l—e,l
4 4 2 \2 T2 2

8. Let @=(2),-1), ¥=(-4,m2), w=(1,0,n). The valuesof m and n suchthat @ is parallel to
v, and v is perpendicularto w are:
a. m=-3 and n=3 b. m=2 and n=-2 ¢. m=3 and n=-3 d m=-2 and n=2

R



(0Q2) 9 points: Let C be the curve given by:
C: () =(2cost,2sint,4r), 0st<2x.
(@) (2points) Sketch the graph of the curve C with its orientation.

(b) 2 points) Show that the parametric equations of the tangent [/

line L, tothecurve C at t*-:% are:

Ly: x==2t, y=2, z=4+21
’ thf( %i—w. T -

o = e
o ; Lk i

@ Ve (2 cost  2eint, ) e
o B Sl v’ > . =
Vi (ot n st uP s
o—t'ts-'f.f-‘-??ﬁé"'mvc’f“?'

BAoArie
e o e Bl /‘/si/%’“‘?q’ﬁr

g e
(¢) (3 points) Find the equation of the plane contail 'ﬁ’g'?thc two endpoints of the curve C and parallel to
‘ the line L, in part (b) [write the detdils, not only the fingl answecr. ] -
<

L__r ¢ 'f‘( R, — = ‘)" - o ot ¥ s Q) o R QT’_! C—j/ o 3 7 C 2—( C), ﬁﬂ,)

-~

st e

(d) (2 points) In general, for given two points 4, B and a given line L, how many planes in 3-space does
the following sentence determine? Consider all cases. ' .
WY V3 " The plane containing two points A, B and parallel to a line L. P

- 0
; Here 0% et Wlinte
——

bewnsy evwy € \sve

5@‘@-—‘5@"‘1’- ’D{f B P’V"‘H

a4

ond  H
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The Hashemite University : First Exam
Department of Mathematics ’ Date: 15/ 11/ 2009
Calculus ITI Time: One Hour

Select the best correct answer and fill it in the following table: ( 2 points each )

- 1 2 3 4 3 6 7 8 9 [10] 11 ] 12
(a) | [ - (4

®) | v %K A P : " v’./
@1l ” N~ | [ : L

(d) ;W \?’"‘ r \//' ‘V// v’ s A “/

’

1. The equation r =5 given in cylindrical coordinates represents:
a. an upper circular cone &) a cylinder
C: a lower circular cone : d. an elliptic paraboloid

b

x-2 y-I =g ¥=i

2. The lines ,.-———-=—-——= . and Ly i—— —4—_:2
/a/ mho%c’“a' -@fparal‘el \ c. the samcs @ none of the previous

i iy é\_l .
@ The distance between the the pumt (2 1 0) and the ]me L ’l =

D 1
1

o<

equals:

Gsi0e e -+f3 c. 5 45 - .

* Let u, v and w be three vectors in 3-space such that V.(u x w)= —6. Use this to

answer 4, 5 and 6.

- 4, (v X W).2u =
R (3y " c. 6 d  -12
5. (ux2u)w=
a. ~10 b, 10 c. 5 0
c+6. The volume of the parallelpiped whose adjacent sides are u, v and wis:
a 36 b. 12 () 6 d. 0
* Consider the two planes Pj: 2x+4y+6z—2=0 and P,:
X =2 +1=0. Use this to answer problems 7 and 8.
- . B E / A =1 !
-_:;'CL/ < S 20 S—— g (a-tY ALY
_ We £ ]
L (’7—9/"") ] L% ver
\l e l s DS K " R
a— : = ! ' \HC',




dy

-
/ The equation of the plane passing through the point (2, 1, 0) and perpendicular t0
cach of the planes P; and P is: :
a. 2(x—2)+4(y—l)—22=0 e (x=2)+2(y-1)+z=0
o.  2x-2)+4ly-1+2z=0 () (x-2)-2(y-1)+z=0

’

8. One of the following is an equation of the line passing through the point (2,1, 0)
that is parallel to each of the planes Py andPy: '

a. === - e ==
2 4 : 1 2 1 .
xe2. Yzl . 2B B T s DR
C. -_—t | =L —=—
F 4 -2 1 - 1
9. The acute angle that the plane X + 2y_ —Z= 2 makes with the plane
i
_ 2x-y+z=lis
[ = 1 11 _1'1
a. e RIS Wiy G hes g ) shs =
6 | J6 : 3 O 6

10. The equation_p COS $ =S5 givenin spherical coordinates represents:

i = a sphere ° B an lliptic paraiuloid ~ C a cylinder. @ " aplane

11. Let U, V be two unit vectors in 3-space such that U and V make an acute angle

and “UxV“=—ll-%.Thcn U-v=

PRI B 12

/w 5 il _
il £ b P e o iy

13

12, Let \.'l,v two orthogonal vectors in 3-space such that uu"=2,ﬂvu= 4, Then '
: by n

g i
U}((UXV)= ; ) :
a. 0 b -16v 16v - 8v
N O &

wox Cwxy) N |

u X @

A - < Ly
=R I

N o~ o
Il s+

. e o e e i =
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Question One (12 poiuts): Complete each of the following sentences by filling your

e

( ,f-)\ ) answer in the box

et 7; V1, Va2 v3, 7, and % be the vectors given in the figure. Then Vs
the vector 7 can be expressed in terms. of the vectors 7 A

vi,vZ, V3,174 as A _
-t = — _n"af E ¥ b —
u= 'ES_LT-}':\ ? L | | " / v4
b i

Py
g = . | 1
= s | . Af == ] ) —] ) = - & Th L
Let 7 and v be two vectors such that & = i ;} i{i]] Tand 8-V /2. Ther

\"'/f; e
=Jf_,,jt~d9,

2

3. The sphcncal coordinates of the point with cylindrical coordinates
(r,8,2) = - 1)are

{(Pﬂfp)- Ua ’K) T

4. The equation of the plane that is tangent to the sphere. (x = 1)2 4 y? + 2% =20 at the
point A(1,—4,—2) I8
X 4

5. The area A of the parallelogram that has d=1i- - -4 2k and ¥ =3j+ k as adjacent sides is

A= X’

6. The cylindrical coordinates of the  point with  rectangular  coordinates

(x,y,2) = (5¥3, =5, 6)are



Abdallah
Pencil

Abdallah
Pencil


estion 4

: Choose the best correct answer and fill it in the following table.

Ay 2 3-. 1 & S 6. 7 B

W =
|- A e | Al e

e (o m

The distance D between the point P(1,3) and the line through A(2,1) and B(0.2)is
o i 2 6 x
@ % )% © % @ =

The surface z ;_-?;1- s .
(a) ellipsoid (b) elliptic paraboloid @lﬁpﬁc cone (d) a sphere
Let & and ¥ be vectors such that il =2, |1#]l =1and @ -3 = —3. Then I - 37| =

(a) V103 (b) V63 W31 (d) V58
The vector component of = § + |+ kg?th&gonal to, b=2i+2jis
(a) k (b) i — 2k ©i+2j—k d3+k

Let L be the line through the point (1,1,0) and parallel to the fine:
X=ty=2=tz=3,

Then the parametric equations of the line 1, are " i :

@Dx=1+t,y=1-,2=23 M)x=1+¢t,y=—1+¢2z=3

(c)x=1+t,y=1-t,z=0. (d)x=1+t,y=-—1+t,z=0

If the surface ¢ ='-§4£ is given in spherical coordinates, then the equation of this surface can

be expressed in rectangular coordinates as -

@ z=~/xT+y7T  (B) 22 =22+ 2 @z=Y/x"+y2 (d)z=2x*+y?
Let 7() = (t — 1)e‘i — —=—/. Then '

fi"(t)dt =
(a) ei = 3In(S); (b) ei — 4In(3); : (c) ei - 5In(3); @et —2Ind);

el of Exam
Good Luck

~
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WarmngLou MAY NOT use a calculator on this exam‘é
For questions 1-13, Select the correct answer. and 1Lt imthe following table: (2 points each).

1 Y 3 4 5 6 7 3 9 10 11 12 | '13

a o L™ /

Cc / (// Lr’/ /\\ '/ \\ y [_,//-

d ‘_:*-'.'. \( L,/—

F i
F"\.! / u

1. In 3—Space, the equation; n:2+y : 2 represents a (_L) (3) -(211 )

¢ A%&) Cylindrical surface (b) Quadric su.rface —> ;

%
(c) Line — owespoce | (d) Circle. \x—-m ~br% A~ u\wx Uy ,_.q_

N 2 Zoac : ;?‘ﬁ}‘ o
é"ﬂl@fmq v-—-4 Then |[u't v == \J’—:_—"

3 WA = (LAY ) WA

2. Let u and v be two vectors with ||u||

()13 s 22 \2 i
_ : u
) S S ) = e, ﬁ
3. The natural domain of the function r(t) =+/%i+In t_]+-Tk is & . i, A &‘f
o4
,N b LR Y \‘J\ = + =
tA8) (U, 00) (b) [0,0) (v) (0,1 (4} 16,3 ‘
4. The intersection between thelineLi: z = 2 — 2¢, ¥y = 2¢, 2 = 5t and theplaneP: z 4+ y + z = —8Bis
(a) (2,0,0) oy (6,—4,-10) ©©-4-10) @ (0,0,-8)
(""' S e __‘M\\
'5. The distance between the planes P1 2.:: + 2y + z = 8:and P3: 2z + 2y |-z — 4 isy )
' 4 IR el < 3
a) 12 b) = . () —= (d) 4
(a) v) 3 = )
6.In 3—Space, the equation: =2 y"+z —22 4- 4y —= —6 represenis Sy =
o Xk, (9 TP xpbirbeiat o4 )

(a) Sphere (b) Point ¥¢) Has no graph’) (d) an elliptic paraboloid

7. The equation of the trace of the surface z =z?—y? in the plan¢ y =4 is

(a) A circle (b) An ellipse () A Parabola &) A Hyperbola

AU p2eh) 4




e equation z2+y?= 4-in spherical coordinates is

=4csce (b) p=2csct
=2csc¢ (d) p=4csct

t v=i—j+k and b=j—k. Then proj,v =
j—k o) —j+k  (¢) —VZi-vik (d) —2j—2k.

“he unit vector that has the same direction as the vector v =2i—2j+kisu=

1, 2 2. 1
- _. ._k —l-_._l _k
e (YF-sige

T | - ¢ ¥ M s
b2tk U f k.
i 3+3 » (d) 31 33 3k

*
ot veititk and u=i+j—k. Then pe¥ =
i4+2j+2k Y —2i~2j (c) 2i+2j (d) —2i+2§ .
r: - x e

Che vector equation of the tangent line L to the graph of the circular helix C: r(t) = costi+ sintj+tk

=9 183
et E(t) = —tHHr Ok (b Ly x(t) = —i—H+(r + Dk
e 1(t) = —tittj+(m + D)k | (d) Lt x(£) == —ickti+(m + )k

1
Let C: r(t) = —2ti— cos 1rtj+ﬁk. Then fr(t)dt =
0

L. (e = Ba's ..
+=j+k () itk AT gk (@) i+%k

L
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Warning:You MAY NOT use a calculator on this exam.
For questions 1-13, Select the correct answer and fill it in the following table: (2 points each).

e e elea | v s m|[ial1z] D
a |V /A i/ LA
b |~ a7 AN ~
c zzaid | V7774 LI L
d —> z] Vs )< - a—'/ . E 4777‘/

1. In 3—Space, the equation: z + y = 2 represents a

_ ndrica) (b) Quadric surface " | =
(c) Line (d) Cm::le -
/ ERY 3 0
-7 2. Let u and v be two vectors with |[u]| =2, [v[| =3, and u- v = 4. Then |[u - v|| =
/ ) b Ve d) 9 CT g
{ : a) 5 ( ) 3 (C) ( ) (:'5- /:, [V)

i o e S ‘ : & @
3. The natural domam of the functmft} \5t1+lnt}—|——k is a2 ;. ;J_"
Coy o) {#ma— Tyt

(2) 0o @B e DG (>

4. The intersection between the line L: z =1 — 2¢, y = 2t, z = 5t and the plane P: z+y+2=16

is

1.0 b) (1,0,0 3,-2,-5) . [(d}(0,0,6
(@ (125 ) ®) ( l’)/,__ (©) ( A4(0, ta;

o~

£ 5 The distance between the plafi{es 15;:' 2z + 2_y +z=4 a.ndU’ 2z 42y +z
: A = 5 wdp 2N J & ‘
. = ' \, \ : ’ f,.@ - .
)5 7 2\

6.In 3—Space, the equation: z?+ 2+z -2z +4 —-5 represents ; =~

(a) Sphere (c) Has no graph (d) an elliptic paraboloid ' =
L/U T :.\
e The equation of the trace of the surface Z =12 =z —y°1In the pland z =4, -
\.*CJS‘S{‘QA N

(a) A circle (b) An ellipse @ (d) /Eﬂ)ﬂﬂ' le,Q\ _,q) L
tja-vlil = u\‘v“’“mﬂ -

’______,./. H"‘ -



il t psb= s TR

- . 7 - €hcq .

(_8:/The equation z+y°= 1 in spherical coordinates is (%, \ .
(a)io-_—cscﬁ GLB=S€C¢ -

(@Qp=cscdd - (d) p=sec

.- Cpsmeh) 3 \

9.\ Let v=i—j—k and b=i—k. Then proj,v = P awg = ;
Y " : (P R A St
u"a) i-k ) . (b)i+k (c) v2i-v2k (d) —1——_;——k P a.. CsctP

P Cee ¢

»(O . The unit vector that has the same dlrectmn as the vector v =4i+4j+2k is u = \"A

K-u.——-

b i : R

2 \[[—l‘-“‘ 2, ' LL’,\)J":})/..-
2 "'k & vlg 44 b et A —k \Y
%-F‘?: i v 40 et (b) 1 3J+3 . = ut! g«‘\

- i '
- 3, 4 _ Wy /
s k o V’}-; o B s 1 Al LA
()’BH- J+ %L g .- k(d) l J 3k s il ‘“u“ = ‘ }“:\ <- 3 .
=) L [ Ml L
}( Let v=i—j+k and u—1+J—k Then uxvs= \ K .i\ -3 —n® oY i e 8 8
et ¥ A\ &Pt.r\-'-' et t \FL\-“
\21+2J+2k  (b)i2i+2k T —  (d) —2j+2k &t
R i ‘"‘*‘FS‘T'H-; --------- -

X 2le st ol FERTCa
4 12 The vector equafiﬁﬂaf‘thztzhgent line L to the graph of the circular helix C: r(t) = costi+sintj+
b

att—~5m o — .(.5 3
: i

(a) _LT: r(t) = V—ti+1:j+(-;-r +t)k (b) Ly: r(t) = —-ti—!—j-l-(-?;—. + 1k YLD = iy
of o 2N :
@i:'r(t) Ethiec + t)k) © (@) Lp:r(t) = "i+tj+(% + 1)k e
" : | ‘-\ qﬂS
i i A g . v . 1 T
L::l.?”’ Let C: r(t) = 2ti— cos 7rtj+i—+—t§k. Then /r(t)dt = &_“;D
1, = | |
(a) i+=j+-k b) i+j+k —i+— T | r
It (b) i+j+ (C) I Tk x _dd).l+—;k l BV = Vel 4k (0
<<'1L- Ci Cos™v & ’S‘ \\++_». . = bl o) (X
\ \
- _l i Sr? T ‘S + ko ‘*”}4 {—,‘]P - sm-‘ﬂ.-x. > Srmml >

L eveed s o .

|5 <
4. \,Arﬁak

(W
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Warning:You MAY NOT use a calculator on this exam.
For questions 1-13, Select the correct answer and fill it in the following table: (2 points each).

1 2 3 4 5 6 ‘) 8 9 -1 10 11 12 13
— i P S e v
b -, % VAT 4 IR 1Tk
¢ v i P 1 W i et
d / !{// - -~ o o ) ‘/
1. In 3—Space, the equation: z + y = 2 represents a CZ 3
: S,
Lef Cylindrical surface (b) Quadric surface
(c) Line (d) Circle.

2. Let u and v be two vectors with [[ul| = 2, V] = 8, and u - v = 4. Then [ju — v|| =
(a) 5 (b) 3 5 /5 @ |

3. The natural domain of the function r(t) =+v/ti+In tj+5i%tk is

(@) [0,c0) (o (0,00) © [0,1) (@ (0,1)

4. The intersection between the lineL: z =1 —2t,y=2t, 2 =5t and the plane P: z +y+ 2 =6
is

M (-1,2,5) (b) (110!0) (C) (3: -—2,—5) (d) (0,0,6)

5. The distance between the planes P: 2z 4 2y + 2 = 4 and Pa: 224+ 2y + = = —4 is;
8 8

(2) 8 o 5 () =5 (d) 4

6.In 3—Space, the equation: z%2-+y?+22—2z - 4y = —5 represents

r(,a.’)l::iptu:ru (b) Point (c) Has no graph (d) an elliptic paraboloid

7. T'he equation of the trace of the surface z =x?—? in the plane z =4 is

(a) A circle (b) An ellipse (c¢) A Parabola /(,el’)/ A Hyperbola


Abdallah
Pencil


8. The equation z?+y*= 1 in spherical coordinates is

(a) p=cscf (b) p=sec¢
Ae¥p=cscé (d) p = sec?d

9. Let v=i—j—k and b=i—k. Then proj,v =
g . . 2 ‘2 4
JA) i~k (b) i+k (c) V2i—v2k (d) 5:—51—51;.

, #-10. The unit vector that has the same direction as the vector v =4i+4j+2k is u =

$r-i1:3 ¢ e 5 o P
2,,1,.2 ey S Se Ll
(2) git3itsk (b) 3i-3i+3 _
2—2—1% - EE P ; "
2, 2.1, 2, 1. 2, -
Lé’j .31+3J+3 (d) 3i—3) 3k P S S
7/,,/‘,11. Let v=i—j+k and u=i+j—k. Thenux v =
9’
(a) Zit2j+2k (b) i+2j+2k (e 2jw 2k -~ (d) —2j+2k
12. The vector equation of the tangent line L to the graph of the circular helix C: r(t) = costi+sintj+
e
(a) Ly: r(t) = '"ﬁ'f'tj'l'(% +i)k (b) Ly: r(t) = --iﬁi+j+(~12E + 1k
Id Lr:r(t) = -ﬁ+j+('72£ +t)k (d) Ly: r(t) = —i+1tj+(-;E +t)k

1
+ 2

|
13. Let C: r(t) = 2ti— coswtj+ 1 k. Then jr(t)dt =
0

ot 158 % L s IF
(a) i+=jr7k (b)) itk (c) —itk (df i+ k
A sme2 N B

W
G ek ¥

Qb =o %
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- Select the best correct answer and fill it in the following table: ( 2 points each )

20111 I3 @
/

e e B L A D U A R A KL
(@) A ik, 1
() | A AR S - £l
() | / ZT o ) L AEdArurCs
0T T717) <

I Let U=(3,3,3), V =(2,-1,1), W = (I,2,). Then (vxw)u—..—. ‘5-__.‘\ %
\

PERTIE e SN i 43 v ing v e N X0 o)

» . - * - i . I’L_,\‘) * —
2. The equation p =2 given in spherical coordinates represents: - - 215
a. an upper circular cone b. acylinder = - B :
c. a lower cireular cone ; @a sphere - “‘ I ) {5

b T
3. The rectangular coordinates of a point P are (1,—1,—-J2). Then its spherical

/ :.‘:‘.G:‘:;':natcs are: e EJ;\’ =P A . f\'—;fgs;p?;)::\i‘i _«.I\...- '>.A¢|;
a. (2,—”—, d b. |25 &2 |25 i’f\@ (2, il
4 A : ey Rt 44
,}\'S \X

4. Consider the two planes P,: 2x+4y+6z—-2=0 and P, .
X =2 +1=0. One of the following is an equation of the line passing through
the point (3,5 ,0) that is parallel to each of the planes P, and P, :

i o PREY b x+3__y+5__£ =
* 2 A = ; The G200y » ad
. ikt P Lot IR o =F - p=F g
; 35 A @7 Iia s ol ok
, x—-2 y=1 z x—2 y—-1 z
5. The lines L, : = = and Lj : TR o i R P

4 o
a. orthogonal Q \“j parallel 2 c.’ the same d. none of the previous
P (v

6. Let u,v two orthogonal vectors in 3-space such that ||u|| =2, |V"=3. Then

X!.!)XV=

< 18u b. 6u @ 18u d 0
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Gelect the best correct answer and fill it in the following table: ( 2 points each )

§
10 | 11 | 12 | I3 @
/

1 2 3 4 5 6 7 8 9
(a) N i At
(b) 4 / 3 ;. i - - -
@ | 7 Z Al 717 Lo Ao Link e
() v rs” A
(g o '
= == e Th ( ) 2 |3 p) .\L
/I.UﬂU-@&ﬂ,Pﬂ4h4ﬂ,W_UJﬁ.’m pxwlu= o T\ A
. A
a. 1 @ 3 ¢, o1 d. -3 iy ) A o+
2. The equation p =2 givenin spherical coordmates represents: ook "1,,5 A O ox g
a an upper circular cone b. acylinder =t e »
c a lower cireular cone . Qa Sphere _1(;\1, oo r;){
b 3. The rectangular coordinates of a point P are (1 ,—I,-JE ) Then its spherical
& soordinates are: 70 d T.epCcos 4’ * :%srf:\:hc_:\i% -, B
a (2_’57_”.) b [giﬂ) @[22&]@(27_”771’)
4 4 . » 4 ] 4 <‘ . 7 » 4 » 4 r ’ 4 » 4
NS E
4 Consider the two planes Pj; 2x+4y +6z—2=0 and P, 1
x — z + 1= 0. One of the following is an equation of the linc passing through
the point (3,5,0) that is parallel to each of the planes P} and P :
- X 3=£—5=z b x+3=y+5_£ -
2 4 -2 : 1 2 1

c. -

= - _@;x—-”’:y'd,ﬁ
2 4 2 I o il

—2 —1 -y
5. The lines L oY A = dL:x—2=y41=’" s ;
]. _2 an 3 1 2 _1 arc.; d&'}‘)ﬂ
a. orthogonal C parallcl / c:- the same d. none of the previous

v

6. Let u,v two orthogonal vectors in 3-space such that ]Iu" = 2,"v"=3. Then

|><1.J)xv=

~18u b. Gu (:E?\; 18 d. O
e




7. The equation r = 2 given in cylindrical coordinates represents:

a.  a sphere a cylinder @ a plane d. None
.V

G-I
lpui. X 12
8. Let U, V be two unit vectors in 3-space such thatUU xl'nr- T Then 57 =

5 i iz

, 5 5
P S i

9. Let U and V be two vectors in the 3-space such that U -V = -% . The the angle

5|m

between U and V is:

@ obstute b. acute o L gt d. None

10. The distance between the the line L.'xmzx y—1 it and the line %

4 1 R

a. 5 b. 3 o £8- % @ -\/5

11. The distance bgtween the point (I,I,I) and the plane 2x + 2y +z =06 is:
/ a. . 67 4 c. 2 d =
3 3 9 ' 9

12. ¢ arca of the triangle ABC, where AB = (2,-1,1) and E = (1,2,1) is:

A A

. y i3 bl oo _
a. J 35 b. 35 Z o3 . i .
9 2J_5 d

2

13. LetL be a line in the 3-space where A is a point on L and U is a vector parallel to
L. Then the distance between a point P ad the line L is given by:

a. "P’Oftf AP " @ H;i-l; - proju;l_};“ c. I,A_}—;H ‘
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Select the best correct answer and fill it in the following table: ( 2 points each )

1 2 J 4 ] [ Z 8 9 yip 1 AL I3 ] 13
(@ | v |7 | v e
() |y e X Lt o2 o R
© 7~ :{ Jld I 4 X
(d) :
=< 2. Y s e 2
e y‘ /x v ’Z)/ /
. iThc equation r = 2smt9 givening lm\rlca{-eeo:dum;s.tepresents
\ C,l - a sphere  “b. aplane a cylinder d an elh@r&?ld
§ ~ i g 2 A
i Q/,The equation p = 2sm¢ given in spherical coordinates represents: o N ‘:5‘41%" =
. a.  a sphere b. aplane é a gylinder d.  an elliptic paraboloid %
C ¥hen ya.

—— n
e 1Y

€
\}B >3 Let U, V be two unit vect rs ifl 3-space suchthat U/ -V = —. Tress Thxo%ov
Yy i3 g X2
o iy - .
A

5 - 12 12
O e A e -
13 & 13 13 :

v = ' 2
7 g Qi? ' :éi'(b 5 _”.X 2y

Glw

4./_'1jhe equat:c{p = 5;— given in cylindrical coordinates represents:

a. an upper cireular_ cone b. apart of a plane " /
C. a cylinder d. asphere C‘b
x—-2 -1  Z -2 -1
5. Thelines L, : oy Sv = and Ly:—== e i
2 4 -2 i 2 . |
a. the same . parallel  c. orthogonal d. none of the previous
-2 y J z :
The dlstance between the the line L: 7‘51-‘ =>——=—— and the line
£ ( e S =4

x+1 —1
equals

-. %

a. 5 10genahf5 c. 3, d. Ji .
l\ﬁwwu ple o Ppec =

NC -\ tond] P




.

I
.D Py

* Let u, v and w be three vectors in 3-space such that (uxw)-v=—7. Use this to
answer 7,8 and 9. -

7. (vxw)2u= 2

a. ~14 () 14 c. 7 iy &

8. (ux2u)w= |

a, —-14 b. 14 ) 0 d. 7 '

9. The volume of the parallelpiped whose adjacent sides are u, v and w is:

7 b. 14 c. 49 d. 0
= - v eets - S — L } \1,_
* Consider the two planes P;: 2X+4y+6z—2=0 and P,: ~ el D
X —Z+1=0. Use this to answer problems 10 and 11. “e 1= fxl - |
10. The equation of the plane passing through the point (3 3 0) and perpendicular to. iCr &) 3;3 AT
each of the planes P; and P, is: .
@) . E-3)-2Ap-3)+z=0 b. 2x—3)+4(y-35)+2z=0 |
c. (x+3)+2(y+5)+z=0 d. 2(x-3)+4(y-5)-2z=0
[_ i“ : .. J A .
.g@i\e of the following is an equation of the li passing through the point {3,5,6} %
is parallel to each.of the planes Py andP, : ' %
x-3 y-5 z
rh F i gy el &) |
s 2 4 2 ’

L? Let u,V two orthogonal vectors in 3-space such that “u" =2, "V“— 3. Then
u

Xp)x v = : :
g

B 0 6u c. 18u d. —18u

i Va) - 2 W
[
P L" : L5
¥ oK
G Lo IO
S T g rL o~ o
1.+ E

Ml
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Select the best correct answer and fill it in the following table: ( 2 points each )

YT A0 YV AIF I 13

7\

o b o 0 O A O A o AR
@ | < T ,
DHES et - Lp s JRAT S - fed
© | 7 -1 g sl vl of s
(d) s 4 L ;9
L (™ .
TTTE S I
/ 1. . Lat U=<3,3,3), V=(2,—1,J>,W=(I,2,J).Then (vx_w).u-—- !
. g A ~
a. 1 @ 3y e, -1 d. -3 g V) A;(.Lv+i
2. The equation p =2 given in spherical coordinates represents: \ ’L) AT X g
a. an upper circular cone b. acylinder ~L s
g a lower circular cone ba spher e . Y
@Kpﬁ & R g s
/ 3. The rectangular coordinates of a puint P are (I,—I —2 ) Then its spherical
coordi : =pCo w P Sl Coavapin o b
cordinatesare: ) 4 4 - pCos %2 P s frivs A LA =N
a (zﬁl{’_] b 22371'] @ 277r 3 @ 271r 7z
"4’ 4 ) AN e b e e
.}\S' \3%
4. Consider the two planes Pj: 2Xx+4y+6z—-2=0 and P,:
X —=2Z+1=10. One of the following is an equation of the line passing through
the point (3,5,0) that is parallel to each of the planes P; and P, : '
" Brd=di 2 po XA L w8 e -
2 o - £ 2 -
. .\7"3__y~5_£ Jc—.?___-y—S=£
: et I =X e
5. The lines I, :x;2=y;-l=r_z and L; __x;—2_=y;1=:_-z_1 are: oL i
a. orthogonal Q?? parallel <\.§7 the same d. none of the previous

6. Let u,v two orthogonal vectors in 3-space such that "u”: 2,”VH= 3. Then

PXV)Xy =

~18u b. 6u (E\_, 18u d O
v



. The equation » = 2 given in cylindrical coordinates represents:

a sphere a cylinder @ a plane d. None |
UV

Zivew - +12
Let U, V be two unit vectors in 3-space such thatJ/U X Pﬂ= 5 - Then B =

5 2 @ 2

S
-— b. — c. — . ——
a 13 13 13 13
Let U and V be two vectors in the 3-space such that U.V= —-}53. The the angle

stween U and V is:
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he area of the triangle ABC, where E = (2,—1 ,1) and AC = (I ,2,1) is:
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. Let L be a line in the 3-space where A is a point on L and U is a vector parallel to
Then the distance between a point P ad the line L is given by:
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Select the best correct answer and fill it in the following table: ( 2 points each )
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Let u, v and w be three vectors in 3-space such that (ux w). y =—7. Use this to
nswer 7,8 and 9. ' :

. (vxw)2u= ' - ‘ 5 .
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~14 b. 14 (<) 0 d. 7
. The volume of the parallelpiped whose adjacent sides are u, v and w is:
Jert R b. 14 c. 49 d. 0
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Consider the two planes P;: 2x+4y+6z—2=0 and Py: s Ly
 —z+ 1= 0. Use this to answer problems 10 and 11. 5 L o - i
). The equation of the plane passing through the point (3,5, 0) and perpendicular to. 10 &) 5(‘:.',sx
«ch of the planes P, and P, is: o
) (x-3)-2(y-5)+z=0 b. 2(x-3)+4(y-5)+2z=0 )
- G+ 2+8)rz-0 d. .1;(.\:—3)4-4(_;1—5)—2:::0
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Calculus (3) \First Exam Time: 1 hour
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Please do all your work in this booklet and show all the steps. Calculators and notes
are not allowed.

1. Consider the vectors u =< 1,0,—2 >, 755 0.1,3 > and w=<1,20>. B
. . — = — o -~
(a) (2 points) Find 3u + v — 2w ff’(»z L,\
3u=< 3, ,-6> Y2w=<2 8Y,¢> ~—

JILY — RS
Bua\r-2w =< ,.3,-3>

Z
. t - o
luxwl= e e 2)p@f I ; s (.2 (4D g (24K (2
z\r{q‘"’ /) = Q’?—ZSJrZK

(¢) (2 points) Find the vector projection of W onto V.

2. (3 points) Let U and 7 be non-zero vectors. Show that
(@ T2 =T TP -7 x V] o, Ly

2 O . 2 ) 2 =2
(G\\?B:Q\r{lU‘@&zé):pﬂ\)r\ Nl cas ©)  bur Cos o=

2

2 2 5 2 S,
I Tl (1 -sin7e) 12 - et i ein © W

CRNGE

bk to(lul gtno = 1Vxul Yen WA fIuE swo= N
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L,

3.-(2 points) Find parametric equations of the line through the point (1,-1, -2) and parallel to the line
passmg through the points A(Q,I,O andm

AB:¢-~Z,®,2> = AB /[ L,

L|:.‘ X = !152,: P
=~ } qumeh‘\c 61\/@\9\@*(\3
22’2-"2}:

4. Given that the plane P: 22 —y+ 2z =5 and theline L: £ =2+ 2t, y=2+1, z = 3 + 5t.
(a) (2 points) Find the possible intersection point of the line L with the plane P (if any).

Z(Z-&Z’\:B »—‘\(2-"“—\){"(&5 b = 2 il@: 2 9' = & Z‘ =3

. _ _ ke
Y4UE -7 +345L = L t=e
8’2‘:‘:@:9 L-o The Mler<cclon Qéiﬂ\‘ (2,2 ,3’)
THRe
B
(b) (3 points) Find the equation of the plane through the point (1,1,1) which is parallel to
the plane P

Ehe egf\,&\-?cm ob P - H(x D‘Z(B‘D'Q(‘Z“') =
n(X=X) L8 -Ye) 413 (2-8.) = &

ﬂ - L—{)( /254”22*:(‘0%%

5. (3 points) Identify the following surfaces (by the name).
(a) 22 +4* =16
@@W C\b\enck e
(b) y=z+4
Plane

(¢) z=2z2+9% -2
\vz= x2+g7' VAV
H 2= >< + (\A——t)




6. (2 points) Compute the distance between the parallel planes = + 3y — 2z = 5 and —z — 3y + 2z = 18.

P =x42 y2w:5 pdnt al R=(5, D O) Y
P -X-3yi2e-\R=2 W1y

DE |axerbyotcl] L o+ amg)

Varerror  NeipPies)®ee?

7. (3 points) Sketch the region in R3 which is represented by the fo

llowing inequalities z > z? +yQ, z<3

When €=3

XU =3

A\
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