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Problem (2.1) �L­

�1 '(B)J (A) �� � �_,I �w �� uJ-it.! ���� 

.(2.1) �� 

C2 = A2 + B2 + 2 A  B Cos( B) 

= ( 4)2 + (2 ) 2 + 2 (  4) (2 ) Cos(30) 
= 33 .86 

ICI = 5.82 

IAI = 4 

ICI = 5.82 

(2 . 1) 4JWI '(2.1) � 

Solution �� 

181 = 2 

Problem (2.2) �L-

o_Jl&j uk.l 2.U� �J ,�_>.!iJ� � ��-) o� ;;_y\.h )...h.JI �) w_J�Lc 

� rS ._;�1 JLutll � (22° ) �Jij � o4-Jl:J (2 15 km) � � �� 

(2 2) �I · 1::1 � �W 1..! :. ,·.,�b.J'"YI � \.h.Ji · 1 · o 'UJI . . y:::>-' J _)-Uol u::- . '-:? _) (...)-0 _) (.)C y 

A =  2 15 km 

Solution �\ 

: ul �1 '( O•O) J..-.:.�1 A..bJ.j uc- oyUJI � � �� 

-<39>-
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Ax = A Cos( B )  

= 2 15 Cos(68 ) = 8 1  km 

___. 
Ay 

N 

I 

&::!90-22=68° 
I 
I 
I 
I 
I 
I 
I 

----------------+--�.-� ------� E ___. 
Ax 

(2.2) AJWI '(2.2) � 

Ay = A  Sin( B)  

= 2 15 Sin ( 68 ) = 199 km 

Problem (2.3) �� 

. ··'-) \ � \ I � . ,_,r . U"' 
_ A A A 

_;;�t.a:WI �I -.JJb..JI f"l�� � � A =  4 i - 5 j + 3 k 

A A A 

+ 4 i'- 5 j, 3 k 

Solution �\ 

..;{40� 
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-t-4, -5, -+-4 

(z-axis) 

- 1\ 1\ 1\ 

A = 4i+6)+2 k 
- 1\ 1\ 1\ 

B = -3 i + 3 j - k 
- 1\ 1\ 1\ 

C =i-4)+2 k 

y-axis 

... �----

Ax =  41' 
""> Ay = -5 J 

,.. 
Az = 3 k 

-+ A A A A=4i-5j+3k 

(2.3) 4JWI '(2.3) � 

x-axis 

Problem (2.4) aJ� 

: ¥':11 w�l � �b � ��� �� �) 

�41 )-

o b e i k a n d l . c o m



Rx = 4- 3 + 1 = 2 
Ry = 6 + 3- 4 = 5 
Rz �� 2 � 1 + 2 = 3 

- 1\ 1\ 1\ 

R = 2 i + 5j + 3k 

Solution J,:r..l\ 

Probll!m (2.5) 2JL...w 

:_;'11 �� � �y..JI (B .J A ) �\ �(C!J) �.J\)1 � �.JI 
- 1\ 1\ 

A = 3 i - 4j 
1\ 1\ 

J3 = -2 i + 3 k  

A· B = /A//B/ Cos(cD)  

A = �A; + A� = � ( 3/ + ( -4) 2 = 5 

B = �B; + B� = �(2)2 + (3)2 = 3 . 6  

- 1\ 1\ 1\ 1\ 

A· B =(Ax i + Ay j)(Bx i + By j )  
1\ 1\ 1\ 1\ 

= ( 3 i - 4 j )(-2 i + 3 k) 

Solution J.:r..ll 

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 
= ( 3 i )  . (-2 i )  + ( 3 i )  . ( 3 k) + ( -4 j )  . (-2 i )  + ( -4 j) . ( 3 k) 

= ( -6 )(1) + (9)(0) + 8 (0) - (12)(0) = -6 

-6 Cos(cD ) =- = -0 .333 
18 

""'-42)1;> 
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<D = Cos-1 ( -0.333) = 1 1 0° 

0 ( <D = 1 1 0  ° ) � ( B J A)  �I � �Jij.ll 

Problem (2.6) � 

: JtJI _p..lll � ul!�l 0�141� 
_ A A 

A = 3 i - 4 j 
A A 

B = -2i+ 3k 
C = Ax B  

_ - _ A A A A 

c = A X B = ( 3 i - 4 j) X (-2 i + 3 k) 
A A A A A A A A 

= (3 i X -2 i )  + (3 i X 3 k) + ( 4 j X 2 i ) - ( 4 j X 3 k) 
A A A 

= 0 + 9(-j) + 8(-k) - 12( i )  
A A A 

= - 12 i- 9j- 8k 

A A A A A A 

i x i=j x j = k x k 
A A 

i x i  = 1 1 11 11 Sin(O) = 0 

Solution �I 

Problem (2. 7) �� 

u)� :i.-:uU �J '�\.# ui�J (7) '-:fJ� (A)��� uLS I�J 
�) ,�1 .J� �_,.JI o��l CJ-.<11�-l..} �LJI Y.JL:ic o4J� (250° ) 

. (A) ��jL...JIJ�I �yJI 

�43� 

o b e i k a n d l . c o m



Ax = 7 Cos 250° = -2 .394 

AY = 7 Sin 250° = -6.577 

Solution �\ 

� (70° ) �.A)� �_,lj � .u1 ($1 ,(:JtJI &_)I���� u1 �-' 
: � "")\ _p.:JI � Ay, Ax ��� u1 � ,yl\...JI (y).J_p-JI 

Ax = -7 Cos 70o = -2 .394 
0 

Ay = -7 Sin 70 = -6.577 

Problem (2.8) �� 

X =  -25 

y = 40 
.��.WI (A)��� �_,1- 1 

. ����I .J_p-JI_, (A)�I U:H�_,Ijll �_,1- 2 

Solution �\ 

A = � Ax 2 + AY 2 = �( -25)2 + ( 40)2 = 47.2 units 

A (40) tane = _L = = -1 .6 
Ax (-25) 

1 0 

8 = tan- (1 .6) = -58 

0 0 0 
- 58 + 180 = 122 

Q tan(l22 ) = -1 .6 

A � :G�.WI (�I) �� . . � � � �J 

<Oi(44)1;> 

o b e i k a n d l . c o m



(-58° ) : �'11 �1)1 

Cos( -58° ) = 0.523 y;.-.>'1 

Sin( -58° ) = -0.848 ylLJ.JJ 

(122° ): �t.:lll �,1)1 

Cos(122° ) = -0.523 ylLJ.JJ 

Sin(12i) = 0.848 y;.. .>'1 

��\.....all �j'IJ�l..J�I �j'l u'J ,����'-:fiJI �:i'J' .o �J 

. (2.4) �� _fojl. (l22° ) fjJ �,1)1J -�Y'l 
y axz s 

x axis 

(2 .8) 4JWI ' (2 .4) � 

Problem (2.9) � 

(':-4 (30° ) t:uU �, (15. 0 m) (R) �� � �lj)'l � J,...b � 
.(2 . 5) �� _fojl -��L...JI, �� �j'l4) ,y;.._,.JI �� .J_p-JI 

�45);> 
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Solution J,:t..ll 

y 

(2 .9) :UWI '(2 . 5) � 

Rx = R Cos(30) 
= (15 m)(0 .866) = 13 m .  

Ry = R Sin(30) 

= (15 m)(0.5) = 7.5 m .  

Problem (2. 1  0) 4J� 

�_jlj t-4i � 'u-b�l .)J Jjl.A � � �� ,:U\ JS-.1 � � ¥� � 

. (2 .6) �\ PI ' (2 0° ) WJI 
�-�1 11 '-1"'1-= �I · ·· ·:IIAJW\ �1-1 - � IS,� �_)� '-.?"""' . 

. �i �I� WS__p.:i �I AJWI �� - 2 

(2 . 1 0) :UWI '(2 . 6) � 

�46)-
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Solution �� 

: y. �_)"i\ � L>� Li,! .)c'il �! 4J'll � tlij) �1-I 

h = (12 .5 m) Sin 20° = 4.275 m 

0 
D = (l2.5 m) Cos 20 = 1 1 . 7m 

Cx cc_ 7. 4 , C y = -3. 8 , C z = - 6. 1  

Dx = 4. 4 , Dy = 2. 0 , Dz = 0 

Problem (2. 1 1) 1J� 

.�1 � �6. �(,?�1 (R)�I w'-:&y �) 

= 7. 4 + 4. 4 = 1 1 . 8  

Ry = Cy + Dy 
= -3. 8 -2 = -5. 8 

= - 6. 1  + 0 = - 6. 1  

Solution �� 

�47� 

o b e i k a n d l . c o m



Problem (2.12) �� 

: �"11 ��.)c. ut!y..JI (B) 3 (A) u�l �� 
- (\ (\ 

A = 4i + 3} 
- (\ (\ 

B=-13i + 7j 
.(\ (\ 

.(j)3 (i)o.b.)l w�r��� �� ��6.�)-1 

. (A+ B)��� (R) :il.a.,JI o�\3 )ii.a �)-2 

Rx = Ax + Bx 
= 4 + (13) = 9 

Ry = Ay +By 
=3+7=10 

(\ (\ 

R=-9 i + 10j 

R=�R/ + Ry2 
=�(-9) 2 + (10)2 =13 

Ry -10 tan B=-=-=-1 .1 Rx 9 

�48)1;> 

Solution �\ 

R. = A + 13 : c) u:a _;!I -1 
: �J '-i�� \� 

: E) 

o b e i k a n d l . c o m



1 0 
e = tan- ( -1.1) = -48 

e = 132° : ) 
(-9) �L...J:\1 ·o·H.ll�14-S_yJI ul21J� (132°)� �31jJI ul �liSA_, 

.(2.7) �I _):JI .(10) �YI ��WI �yJI_, 

- 1\ 1\ 

A =  3i + 4 j 
1\ 1\ 

B = 5i- j 

y axzs 

x axis 

.(2.12) :iJWI '(2. 7) J5..t 

Problem (2.13) 'J� 

<00(49� 
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1\ 1\ 

R. =A + J3 = (3i + 4 J ) + (5i - J ) 
1\ 1\ 

= 8 i + 3 j  

81 = tan -1 ( � J 
= tan -J( !J = 20 55" 

- - - 1\ 1\  1\ 1\ 

R = B - A = (5 i - j)- (3 i + 4 j) 
1\ 

= 2i - 5  j 

jA + Bj = �(A)2 + (B)2 

= �(2/ + (-5)2 = 5 .38 

Solution �� 

-1 

Rx = 8 : �I �yll !�) 

: � (A + B) ).ll.a LA1 

-2 

o b e i k a n d l . c o m



82 = tan-1 ( -/) =tan -J ( -2 .5) 

= -68 .2 ° 

1\ 1\ 1\ 

A = 4 i - 3 J + k  

1\ 1\ 1\ 

B = - i + J + 4k 

Problem (2. 14) �� 

(A+B) -I : �) 

(A-B) -2 

A-B+C=O :ul�'(C)����Iwy-3 

R=A+B R =A +B = 4 - 1 = 3 ' X X X 

R = A  + B = -3 + 1 = -2 y y y 

R = A  +B = 1 + 4 = 5 z z z 

- 1\ 1\ 1\ 

R = 3 i -2 j + 5k 

R=A-B R = A  -B = 4 + 1 = 5  ' X X X 

R = A -B = -3 - 1 = -4 y y y 

R = A  -B = 1 - 4  = -3 z z z 

- 1\ 1\ 1\ 

R = 5 i - 4 j - 3 k 

Solution �\ 

--1 

: !�j 

-2 

: l�J 

o b e i k a n d l . c o m



A A A 

-3 

= ( -1 - 4) i + ( 1 + 3) j + ( 4 - 1) k 

A A A 

= -5 i + 4j + 3k 

- - -
A -B =2 C  
A +B = 4C 

_ A A 

C = 3 i + 4J 

A - B = 2C 
A +B=4C 

_ A A A A 

A = 3( 3 i + 4 j) = 9 i + 12 j 

3C -B=2C 
3C-2C=B 
C =B 

_ A A 

B = 3i + 4} 

�52);> 

Problem (2.15) 'JL..w 

Solution �\ 

. . .  ( 1 ) 

. . .  ( 2 ) 

: ( 2 ) _, ( 1 ) 0,1:ibk.JI � 

. . .  ( 3) 

o b e i k a n d l . c o m



Problem (2.16) J.J� 

y-axts 

x-axts 

(2 .16) 4..1WI ' (2.8) � 

Solution �� 

0 
Ax = 10 Cos 30 = 8 .67 

0 
Ay = 10 Sin 30 = 5. 0  

..,;(53� 

o b e i k a n d l . c o m



Bx = 1 0  Cos 135° = -7.07 

BY = 10  Sin 135° = 7.07 

Rx = Ax + Bx = 8.67 - 7.07 = 1 . 6  

R = �R/ + Ry2 = �(1 .6)2 + (12 . 1)2 = 12 .2 

tan 8 = Ry /Rx = (12. 1/1 . 6) = 7.56 

1 0 
e =tan- (7.56) = 82.5 

180 + 82.5° = 262 .5° 

-2 

-3 

f"W �1_, �� �� � )I.S u'i �A,y ... �all �_,ljll � �_,';1 �_,1_)1_, 

.4JWI o�ji L, 1�_, u�y 

Problem (2.17) �� 

. 4J 4 I ... I ... ;. Jl o _;i:JI � o fill J'G..:.'j w'l _,�.::...,:. � �! c lhl ul _,c. '-:JC '1 

(6.0 m) �till 4..l_,h.JI_, ,')W (12.0 m) �� � �_,';1 4..l_,h.JI u\.S 
�)h.JI �WI � \..., 'YY y� (3.0 m) A.:lltill 4..l_,h.JI_, 'Li� JW 

· . (2. 9) �� _)=JI Y o�l_, 4..1_,� �� �Y �:;_fill J"G..:.'j 
�54� 
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N 

s 

(2.17) �WI '(2.9) � 

Solution �� 

t_P.o-)�_, ,JI_,:tll .)c ( A,B,C ): � -....Jy.JI ;;_;Sl �I wklj)'l ul ua�l 

:_;';I �l.)c �I w�l uc � ul �}"'''"i(2.10) �I �j 

N 

s 
(2.17) �WI '(2.1 0) � 

<00(55� 

o b e i k a n d l . c o m



- (\ A = Aj 
(\ 

B = (B Cos 45o )i - (B Sin 45° ) j 
(\ 

C = -(C Sin 45o )i - (C Cos 45o ) j  

A = 12ft , B = 6. 0 ft , C = 3. 0 ft 

R = A + B + C 

(\ (\ 

=2 . 12 i + 5.64j 

R = �(2 . 12 )2 + (5 .64)2 = 6.0 ft 

tan 8 = Rx = 2· 12 = 0.3758 Ry 5 .64 

e = tan-] (0 .3 758 )  = 2 0.6° 

:iuS . 'I ,_ � .. A...ll.wJI :iuS . 'I -� � I ·.q J.l; ·1 �bJ < �\ . I:_ :1 . � � � � � • � _r �.J y u (.,? ...)-=" 

. JL.SJI � l_>A Liy:ull .)J �31 )I .:�..?.-3 '-;-l;Wl:l � Li.:� y.:3 La u-&:- � �.:�UI 

Problem (2. 18) �� 

� 2ll�.J '�..}'Q J)l.;.. ;;_?� Li�l �(.)A �.:�L! ;;_;l..k ).:�\_) 4...b...a W�_) 

: _;'11 �\ 
. (40° ) '.A)ii.:.�.J\ju (l2 00. 0 m)�� - 1  

.;(56� 

o b e i k a n d l . c o m



�JI A...b.:9..i lJA (12 3° ) '.Aj� �3\j �3 �J� )�1)1 �I- 2 

�) ' (2 . 1 1 ) �I pi ' (2 58 . 0  m) O..J� �� � .)3�1 
�)I -;L-.;� · :; 'UJI \ .-:_ L;; -;II ��� . �� y � '...?"' 

oO·o,_ \� 
¥Jo 

W --�--'-------. E 
(2.18) 4..1WI '(2.11) � 

y axzs 

Solution �� 

.(2.12) �I pi 

x axis 

(2.18) 4JWI '(2.12) � 

c = ? : -.::.J\:jjl �I 

A= 1 1200 m l : J}il �� 01 �_)l 

4...57"'" 

B = 12 58 0  m l : �\:jjl �I 

o b e i k a n d l . c o m



0 1\ 

Ax= 1200 Cos 40 = 919 . 3 i 
0 1\ 

AY = 1200 Sin 40 = 771 .3 j 
0 1\ 

Bx = 2580 Cos 1 63 = -2467.3 i 
0 1\ 

BY = 2580 Sin 1 63 = 754.3 j 

1\ 

= (-3387 i - 17 j)m 

B=tan-1( - 17 )=tan-1(5x10-3) - 3387 
= 0.287° 

Problem (2.19) JJ� 

: ul w;;1 -�� (xyz) � .JJ� 1"\.J;j � J �� �� o�\j l1�.:luy 
1\ 1\ 1\ 1\ 1\ 1\ 

i .i =j.j=k.k=1 
1\ 1\ 1\ 1\ 1\ 1\ 

i.j=j.k=k.i =0 
1\ 1\ 1\ 1\ 1\ 1\ 

ixi =jxj=kxk=O 
1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 

ixj=k , kxi=j , jxk=i 
..;(58� 

-1 

-2 

-3 

-4 

o b e i k a n d l . c o m



1\ 1\ 

i . i =I i II i I Co s e 
= ( 1) ( 1) ( 1) = 1 

1\ 1\ 

i .  j =I iII j I Cos e 

Cos 90° = 0 
1\ 1\ 

i . j = (1) (1) ( 0) = 0 

1\ 1\ 

i X i = I i II i I Sin e 

1\ 1\ 1\ 1\ 

j . j = k . k = 1 

1\ 1\ 1\ 1\ 

j . k = k . i = O  

= (1) (1) ( 0) = 0 

1\ 

Solution �I 

-1 

-2 

-3 

�_;1..11 �_, _;i...JI '-:1-'L.:J .u1�_, ( i )  o�JI � em �_,ljll ul �� 

1\ 1\ 1\ 1\ 

jx j = kx k = O  

i x ] = I i II ] I Sin e = k 
1\ 1\ 

-4 

: 1�_, (90°) '-i-'L:J (J) _, ( i )  o�JI �em �_,ljll ul �� 
�59};;-
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1\ 1\ 1\ ixj=k 
1\ 1\ 1\ kxi=j 
1\ 1\ 1\ jxk=i 

1\ 1\ 1\ 

;;�_,11 � .)\..: '-.?� '-.?jjl '-.?�1 .)c. �j.JAC ( i , }  , k )  lJ-4 JSJ 
. . ')I . (.J:L� 

Problem (2.20) �L...w 

� �j.WI �IJ ,wi�J (10.0) '-.?JL.i:J (A)� �j.WI �� Wj� l jJ 
: �) '(60°)\.A)��Jij � ,wi�J(6.0) '-.?JL.i:J (B) 

. (B) J (A) 0JH'Jl '-.?j.WI yy.;:JI �b.- 1 
. (B) J (A) 0J8:-'Jl ��"11 yy.;:JI �b.)�- 2 

A . B =I A II B I Cos cD 

. I A 1=10 
I BI=6 
cD = 60° 

Solution �� 

: y. (B) ..J (A) ux:-'Jl '-.?j.WI yy.;:JI �b. -1 

A. B = (10) (6) Cos 60° = 30.0 
: UC ;;.J� y. UJd?'IJl ��")I yy.;:JI �b.)� -2 

lA x Bl = I A I I  B I Sin cD 

= (1 0) ( 6) = 51.96 

o b e i k a n d l . c o m



�I (.$_;b..;'-$�\ '-$�\ .)c. '-$�_,-.11 �I )� Jj..aJ JWI � � J 

. B , A 

- 1\ 1\ 1\ 

A=3i+3j+3k 
- 1\ 1\  1\ 

B=2i+j+3k 

A . B = I A II B I cOS ( <1>) 

I A I= �(3)2 + (3)2 + (3)2 = 5.2 
I B 1=�(2)2 +(1)2 +(3)2 =3.74 
A .  B = Ax.Bx + Ay.By + Az.Bz 

=6+3+9=18 

C <1> A .B  18 
OS = I A II B I = ( 5 .2) ( 3. 7 4) 

= 0.9255 
<1> = Cos-1 (0.9255) = 22.25° 

�61  );> 

Problem (2.21)  � 

· · ��\ . (.).4 r-

Solution �\ 

. �.���� . (.) . J 

o b e i k a n d l . c o m



- 1\ 1\ 

A=3i+5j 
- 1\ 1\ 

B=2i+4j 

AxE, A.B , (A+B) .B 

1\ 1\ 1\ 1\ A X B = ( 3 i + 5 j) X ( 2 i + 4 j) 

Problem (2.22) 3JL-

Solution �� 

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 

A X B = ( 3) ( 2) i X i + ( 3) ( 4) i X j + ( 5) ( 2) j X i + ( 5) ( 4) j X j 

1\ 1\ 1\ 

AxB=l2k-10k=2k 

1\ 1\ 

ixi=O 
1\ 1\ jxj=O 
1\ 1\ 1\ 

ixj=k 
1\ 1\ 1\ 

j Xi= -k 

A .B=AxBx +AYBY +AzBz 
=6 + 20=26 

: 2;1 �..u ('� 

o b e i k a n d l . c o m



1\ 1\ 

A+ B =(Ax+ Bx) i + (Ay + By)J 
1\ 1\ 

=5i+9j 
1\ 1\ 1\ 1\ 

(5t +9J).(2t +4J)=(4+B).B 
10 + 36 = 46 

Problem (2.23) �� 

: _;'11 _p...lll .)c. �y..JI (C) _J (B) _J (A) �� w�l �..1 
- 1\ 1\ 1\ 

A=3i+3j-2k 
1\ 1\ 1\ 

B=-i-4J+2k 
- 1\ 1\ 1\ 

C=2i+2j+k 

Solution �\ 

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 

A.(B X C)= (3 i + 3 j - 2 k). [(-i - 4 j + 2 k) X (2 i + 2 j + k)] -1 

1\ 1\ 1\ 1\ 1\ 1\ 

= (3 i + 3 j- 2 k) . ( -8 i + 5 j + 6 k) 
=- 21 

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\ 

A.(B+C)= (3t +3J - 2k)·[(-t - 4J+2k)+(2t +2J+k)] -2 

1\ 1\ 1\ 1\ 1\ 1\ 

=(3i +3j- 2k)·(i- 2j+3k) 
= -9 

o b e i k a n d l . c o m



- - -

1\ 1\  1\ 1\ 1\  1\ 1\ 1\ 1\  
A X (B +C)= (3 i + 3 j-2 k) X [(-i - 4  j + 2 k) + (2 i + 2 j + k)] -3 

1\ 1\ 1\ 1\ 1\ 1\ 
=(3i +3j -2k)·(i-2j+3k) 

1\ 1\ 1\ 
=5i -Jlj -9k 

Problem (2.24) �� 

: lf.JL.;j (2.13) ��� (B) .J (A) �ll».J �1)1 Wl:WI �� ul �� 

--. 
B 

1,- - , 
2 A x B  

1 --.--. Tl Ax B I 
-----------. 

I 
I 

(2.24) 4..1WI '(2.13) � 

I 

I 
I 

I 
I 

o b e i k a n d l . c o m



1 Area = - Ah 
2 

h =Sin flJ B 

Area =!___ A B Sinf!J 
2 

A B Sin flJ 

1 Area = -I Ax B I 
2 

Solution �\ 

... ( 1 ) 

. abc �\ t\jJ) JA (h ) 0J � 

: ul � abc �WI �I 0-<> 3 

. . . ( 2 ) 

: )ii.JI �-' 

o b e i k a n d l . c o m




