(a) IF/T—(Z -3,0), E—(14 -1) find 4B.
(b) IF A= (1,1,-2), AB = (4,-1 2) find coordinates of the point B.

qa\ \%@?IC)W
B £=(14 -1)-(2,-30) = (-1,7,-1)
B-A, B=AB+A=(4,-12)+(11,-2) = (5,0,0)

The unit vector in the direction of a given vector:
IFA = (Ax, Ay, A;) € R® Then the unit vector in the direction of A is denoted by U, ,

A
14l

and given by the relation: U, =

—_—

IF A= (-2,2,1), B= (3,1,-2) find the unit vector in direction of /T, E, AB

sOTICN
(-2,2,1) (—2 2 1) A B (3,1,-2)
= —/— = _— - =] —> = — = —
Va+a+1 3’3’3 A7 Bl Vo+1+4
_2 N — N
\/ﬁ }@ ,\/ﬁ) AB_B_A_(sl 11_2)_(_21 21 1)_(51 _11 _3)

_(5—1—3)_(5 -1 —3)
~ V25+1+9  \W35 ’+/35 '35

The direction angles and direction cosines of a vector in space

IFA = (Ax, Ay, Ay) is a vector in space and IF(0, 6y, 0;) are measures of the angles
that the vector makes with the position direction of (X,y,z) axes respectively

AX = ||A|| cos Oy, Ay = ||A|| cos Oy, A; = ||A|| cos 0,
= (Ac, Ay, Ay) = Ad + Ay + Ak = ||A]| cos 0«7+ ||A]| cos 6,7 + ||A]| cos 0, &
= ||A|| (cos Ox T+ ||A|| cos Oy + ||A|| cos 0, k)
(6y, By, 6;) are direction angles of vector A
(cos Oy, cos 6y, cos 0;) are direction cosines of vector A

| Romari 1

The unit vector in direction of A is

U, = cos Ox T+ cos 0y j + cos 0, k = (cos By, cos 0y,C0S 6,)
U4l = \/cos 26, + cos 20, + cos?6,=1

Where : cos? 04 + cos? 0y + cos? 0, = 1




The opposite figure represents the vector A whose norm is 10 units.
(a) Express the vector A by algebraic form (cartesian components).
(b)Find measure of direction angles of vector A.

4
sOUTICN
(a) First resolve the vector A into two components:
The first in the direction of 0Z and its magnitude A; = ||A]| cos 6, = 10 cos 40 = 7.66

The second lies in the coordinate plane xy: Ay = ||4]| sin 6, = 10 sin 40 = 6.428
Now resolve the component A,y into two components:

The first in the direction of 0X and its magnitude Ax -

Ay = Ay C0s 70 = 6.428 cos 70 = 2,199 \ i
The second in the direction of OY and its magnitude A, 4
Ay = Ay sin 70 = 6.428 sin 70 = 6.04

A=(Ax, Ay, A) = AT+ A+ Ak =(2.199,6.04,7.66)

(b) Ty = A (2.199 6.04 7.66)
A7 141\ 10 7 10 ’ 10
2.199 6.04
cos Ox= —— , ~0x=77°17'49" cosOy=——, . 0y=52°50"35"
10 10
7.66
cos 0; = o ~0,=70,0, =40°14"

The opposite figure represents a force F of magnitude 200N
(a) Express the force F in the algebraic form.
(b) Find the measure of the dlrectlon angles of the force F.

@\@lm@?lf)m
)f (fcosOsin¢g, fcos@cosq) fsin@)

- 5 3 5
f_(zoOxExg,zoOxrﬁxg,zooxm)

F = (60V2, 80v2, 100v2 ) — f = 60v2 7+ 80vV2 7, 100v2 k

o) [l =/f2+ fZ + [ = j(6oﬁ)2+ (80v2)” + (100v2)” =200

60 /2
cos Ox = ff = 2 > Ox = 64°53'45" = T
IFll- 200
802
3 - —>
fx 100 \/i ____ﬂ.{/ Y
cos 0, =7 =—— > 0, = 45° oo




S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

1) find the norm of each of the following vectors :
@A=(2-1,0) (b) B=(1,2,-2)
Cc=] (dD=1-4]

2)if A=(1,-3,2)and B = (0, 2, 3) find ||A]| and |4 + B|| [V14,3V3]

3)A=(-2,3,5)andB=(1,4,-2), find AB [(3,1,-7)]

4) if € = (1, -2,2), find the unit vector in the direction of ¢ [(3,=2,)]

5) If the vector A makes with the positive direction of the coordinate
axes X, y and z angles of measure 60° 80° and 6, where 0 is an acute
angle,

(a) Find the measure of 6. [31.96]

(b) Find if A if ||A]|= 13 [6.57+2.26 ] + 11.03%]

6) If the tension force in a string equals
21 Newton,

Find the components of the force F. il [(14, -7, -14)]

7) Find the vector A whose norm is 21 V3 and makes equal angles with

the positive directions of the coordinate axes. [£21(+ j+k)]
8) Use the opposite figure to find the ’

components of the force F whose magnitude is . ;
12 /29 Newton in the direction of the coordinate axes. [(-24, 48,36)]

9) Find the direction angles of the vector C 317- 47+ 5%k with the
positive direction of the coordinate axes. [64.9°, 124.48°, 45°]

Choose the correct answer in each of the following:

S.B.2017

S.B.2017

10) if A = (-2, k, 1) and ||A|| = 3 units, thenk = ......
(a) 4 (b) - 4 (c) +2 (d) V14

11) if 30° 70", 6 are the direction angles of a vector , then one of the
values of 0= ......

() 100° (b) 80° (c) 260° (d) 68.61°



S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

12)ifA=(-1,5-2),B=(3,1,1)andA+B+C=1,thenC=.....

(@)1+6]—k (b)-i-6j+k
(c)i+4j-3k di+4]—k
13) Which of following vector is a unit vector?
111

@ (-3.2,2) ®) (5.3.3)

3 —4 1 3 2
() (E’?’O) (d) (12 12 12)
12) if £, m and n are the direction cosines of vector 4 , then ......
@f+m+n=1 (b) £=m=n
€)#2+m2+n?=1 (d) £+ m+n=|A

13) the direction cosines of the vector A= (-2,1,2)is ........
(@ (-2,1,2) o) (22.2.%)
© (5552) () (-1,1,1)

14)if A=(3,-2, m)and ||A|| = V22, thenm = ......
(2) 21 (b) 29 (c) £3 (d) 17

15) if A=41-3j+5k , then the component of 4 in the direction of y-
axis equals ......

(a) 4 (b) 3 (€)-3 (d)5

16) if the direction angles of a vector are 45°, 45", 0, then 6= ....
(a) 45° (b) 90° (©0 (d) 60°

17) if A = (-2, 4, 6) and B = (0, k, 3), where k € z* and ||AB|| = 7 , then
the value of k= ........
(a) 10 (b) 8 (c) 6 (d) 4

18) if A (-4, -2, 3), B (1, 2, K), and the length of AB = /77 , then one
of the value of kis ........
(a) 2 (b)4 (c) 6 d)9

19) if A=(-1,3,4)and B = (0, - 2, 5), then ||4B|| = ........
(a) 2v3 (b) 3v3 (c) 4/3 (d) 5V3




S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

MOE 2017

MOE 2017

S.B.2017

20)ifA=(1,-1,2),B=(0,2, -3)and C = (-2, 1, 0) then
134 =B +C||=.......
(a) 8v3 (b) 11 (c) 12 (d) 7v2

21) the direction cosines of the vector (2, - 4, 4) are ......

@) (2, - 4, 4) ), -2, 2) (c )(— =2 @22

3

22)ifAB=31+3j+7k and BC=j+5k, then ||AC||=.......
() 13 (b) 12 (c) 10 (d) 9

23) if A = (-7, 3, 10) and B = (- 4, - 1, - 2), then the unit vector in the
direction of AB = ........

()(13 143 12) (b) (133 _13 13) ()(1: 143 1_2) (d) (_1_33’_1_;’_1_;2)

24)if A (-2,0,3)and B (4,2,-5), then ||4B|| = ........ units of length

(@) V12 (b) V40 () Va4 (d) V04

25) in the opposite figure;

ABCD A’ B’ C’ D’ is a cuboid in which

A (4,0,0), C (0,9,0). D" (0,0, 7), then ||4C"|| = .......
(a) V146 (b) V144 ()5 (d) V20

26) if 30°, 70° , 6° are the direction angles of a vector , then one of the
valuesof 6 =......
(@0 (b) 30° (c) 60° (d) 90°

27)if A (2, 1,0) and B (1, 1, 0), then the unit vector of 4B is ......
(a) @ (b) J (c) k (d)-i

28) if the direction angles of a vector are 45 ,45° ,0,then6 = ....
(a) 45° (b) 90° (©0 (d) 60°

Answer the following:

S.B.2017

S.B.2017

29) find the direction cosines of a straight line which makes acute

equals angles with the coordinates [(\/i? \/% \/i?)]

30) if 6« , Oy, 0, are direction angles of a line in a space, prove that
Sin? Ox + Sin? 0, + Sin? 0, =2




S.B.2017 | 40) find the vector 4 if its norm is 5 units and makes equal angles with
the positive direction the cartesian axes [i 53£ (i+j+ E)]

S.B.2017 | 45) ABCD is a parallelogram where A (- 1, 2, 1), B (2,0, - 1) and C (3,
1, 4), find, using vectors , the coordinates of the point D. [(O, 3, 6)]

S.B.2017 | 46) find the coordinates of the point A whose distance from the origin is
8 units of length, such that the straight line A0 makes with the two axes
77", %x' angles of measures % , g respectively.[(4, 4, 4V2), (4, - 4, 432)]

Complete the following:

S.B.2017 | 47) the unit vector in the direction of 4 = (2, 3, 2/3 ) equals ......

S.B.2017 148)if A=(1,2,-4),B=(1,1,k-1)||4 +B]| =7 units of length ,
thenk=........

S.B.2017 49) if A= (— %,Z, k) 1s a unit vector, then the value of k= ...... or ....




Vector Multiplication

There are two kinds of vectors multiplication :
(1) The scalar product (the dot product)

The vector product (the cross product)

Scalar product of two vectors ( Dot Product)

* If A, B are two vectors the measure of the minor angles between them
is 0 the scalar product of the two vectors 4, B is 4, B
1.B=|\4|| x ||B|| cosé—A. B=ABcos8

* The absolute value of the scalar product equals the area of the rectangle whose
dimensions are the norm of one of the two vectors

(JIB]]) and the component of the other on it (|| 4[| cos8)
Properties of scalar product :

- —_ -

1) Commutative property : A.B=B . A

4. A=A’
3)A.B=zeroifandonlyif4 | B

4) Distributive property: A. (B + C) A.B
5) If K is a scalar (real number) then, (KA)

mL +
:I>L

—~ !
=~

ool

I

=~
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1) The two vectors must be outwards of the same point or inwards to the same point
|12)0€[0,m]

\ if[l4] =2(B||=8 . 6=060°, FlndA B

% &@‘?I@ W

|4]|=8,&2||B||=8—||B||=4 — A. B =AB cos 6 =8 x4 x cos 60 =16




3 ||B||=10,FindA . B

sOIUTICN

A.B=ABcos0=6x10 x cos 135 = -30v2

If A . B are two vectors the angle between them 135° and if ||4|| =6,

[ ¥ Remark

|If Al BthenA.B=zero *IfA.B=zerothenAd | B

"\ If (2, ] k) are three unit vectors of righ hand system. Find 1.1, .7,

5
SO UTICN

T.i= 5 li]] cosO=1x1xl=1— [ .j =1lxlxl=1 — k.k =

,k ) are three unit vectors of right hand system. Find1-7,j .
¢OLVUTICW
f=||l|| ”]” cos90=1x1x0=zero j ,]lc\zzero—> E,T:zero

~ ABCD is a square of side length 10cm find each of the following:
| a) AB.DC . b) 4B - BC . ¢)B.CA

Q@m'ﬂ@m
a) AB.DC = |AB|| ||DC|| COS0=10x 10 x1 =100
b) AB - BC = ||4B|| ||BC]|| cos 90 = zero

c) AB. CA = ||AB|| ||CA|| Cos 135 =10 x 10v2 x - % =-100

another solution: AB - CA = AB :(-AC ) = -AB - AC = - ||AB|| ||AC|| cos 45

=-10x 102 x%z-loo



/
Y
\ * a) AB.AC, b) AB - BC, , C) 2(AB).3(BC)

%@&Wmm

(@) AB. AC = ||AB|| ||AC|| Cos60 =10 x 10 x E =50

' '\ ABC is equilateral triangle of side length 8cm find the following:

(b) AB. BC = - (BA. BC) = - (||BA|| ||BC]| cos 60) = - 10 x 10 x cos 60 = - 50

(c)2 (AB) .3 (BC)=6 (AB. BC) = 6 x - 50 = - 300

The scalar product of two vectors in orthogonal coordinate system,
IfA=(A,A/,A),B=(Bx,By,B,), thenA. B = (Ac, Ay, A) . (Bx, By, By)

A. B = AxBx+ A/B, + A;B;

Proof

-—-—v — -
Let A=(Ax,Ay, A) ~ A=A+ Ay j+ Ak
B = (Bx, By, Bz) -.-B == Bx i+ Byj"' le;
A. B—(Axi+ij+AzE).(Bxi+ By j+

Since,i.1=j.j=k. k=1 —1i.j
~A.B= AxBx+AyBy + A; B;

B, k)
j.k=k.i=0

e

IfA (Ax Ay) B—(Bx,By) —)A B—(AxAy) (Bx,By)
A.B = A(Be+ Ay By

=2i+3j+4k,B=-1-2j+ k.findA.B

Al 7::@@

AB=(2,3,4).(-1,-2,1)=-2-6+4=-4

al find A. B in each of the following :
) a)A=(-1,3,2),B=(4,-2,5)and what do you deduce ?
W) A=@2-1),B=(-31) .

sOTICN
(-1,3,2).(4,-2,5)>A.B=-4-6+10=zero > A | B
=2,-1).(-3,1)=-6-1=-7

CUl, ml' | oW
I



* The angle between two vector :

A.B = ||A|| ||B|| cos 0

0 : is the measure of the minor angle between the two non zeros vectors A, B
where 6 € [0, m] cos 0 =

Special cases :

(1) if cos 0 = 1 then A // B in the same direction

(2) if cos 0 = -1 then A // B in the opposite direction
(3) if cos 0 = zero, then A | B

—_

Find the measure of the angle between the two vectors A= ( 4,3,7) , B =
(2,5,4)

s®LUTICN
A B (43,7).(254) 51

ANEN "~ v7avas  v7avas

A.B= ||£T|| ||§|| cos O —cos 6=

0 =27°53' 50"

Find 6 in each of the following:

lowing: £
A
3 2
2 f/ 0 }F
) i 2
plEE o

e®n

@)

446 V2

a)letA=(4,2),B=(1,3) > cosb= ”5””5”2 e x\/ﬁz? — =45
. ~ A B 0+4 +0 1
b) let A = (2,-2,0), B _(0-2,2)—cose—”£””§” =2 25 =2

- 0=160°

Component (projection) of a vector in a direction of another vector.

*1f A, B are two vectors then the component (projection) of vector A

A B
I3 |

in direction vector B (denoted by Ag). Ag = ||4 || cos 6 — Ag =




W Find the component of the force f = (2,-3,5) in direction of AB where
" A(1,4,0), B(-1,2,3)

s®VTION
AB=B-A — AB = (-1,2,3) - (1,4,0) = (-2,-2,3)
=VE ¥4+ 9=v17,
f.AB=(2, -35).(-2,-2,3) =- 4 + 6 + 15 = 17 units
F AB 17 Vi7
Fag = — F * = 7 unit force
AB ”AB ” - AB — \/—— \/—— \/_

The opposite figure represents a cube the length of its edge 2 L.U,
. find projection of 0A in dlrecthn of CB. y
1= E— Q &AQ’TIC)W

0A=(222),CB=B-C=(0,0,2)-(2,2,0) =(-2,-2, 2)

. L _— OC .CB —4—4+4 2\/3
the projection of OA in direction of CB —» —— = =.—
lca || 2+/3

s
L‘_i

The component of a vector in a direction of another vector vanishes

a) if the two vectors are perpendicular (6 = 90°)

b) if one or both of the two vectors is the zero vector 0

Using the scalar product to find the work done by a force:

* |If a force acted on a body and moved it a displacement S then we say the force
exerted a work. The work is given by the relation

W=F.5—W=|F|| 5] cos0 > W=FS cos 0
unit of measuring the work = units of force x unit of displacement.



The force F = § — 2 j + 3 k Newton acts upon a body and moved from
‘3 the point A (-3,1, 0) to the point B (2,0, -2) Find the work done by the

force f where the displacement i |s measured by meter.

g@%@?lf)m
=4AB >S=B-4—S5=(20,-2) - (-3,1,0) = (5,-1,-2)

-

S
W=F.§—>W=(1,-23).(5-1-2)=5+2-6=1N.m =1 Joule

\ A body moves under the action of the force F = -67 + 8 j from the point
A(-1,3) to the point B (4, 7)f|nd the work done by the force F.

. s&@t@ﬂ@ w
=F.S , S=AB=B-A=(47)—(-1,3)=(54)
=(-6,8).(54) W =-30+ 32 =2 units of work

In the opposite figure :
3 A man draw a box by a tension force with magnitude 160 newton and

T : .3 .
inclines to the horizontal at angle whose tangent is " to move it
horizontally a distance 5m. f|nd the work done by this force.

N é@t&ﬁ'l@ﬂ
Work = F. S
W= |[F] [|$] Cos 0

4
W=160x5xg=640joule

In the opposite figure: A man lift a box by a string passing over a
'3 smooth pulley and inclines to the vertical at angle of measure 30°. If the
tension at the string equal 120 newton to raise the box a distance 3
meters from the ground surface. Find the work done by the tension
force.

sOUTICW

-

Work =T

W = ||T| [|S]| cos®
\A/ — 19N % 2 v rAc 1EN0 — 211 79 in1ila >




The Vector Product

(cross product) of two vectors

fA , B are two non zero vectors in a plane including an angle of measure . Then A x
= (JI4]| 18] sin ) ¢

—_

¢ 1 is a unit vector perpendicular to the plane containing 4 , B

Right Hand Rule:
The direction of the unit vector € is defined (up or down) according to the right hand
rule where the curved fingers of the right hand show the direction of the relation from

AtoB ,then the thumb shows the direction of the vector ¢.

“ﬂﬂ!ﬂ!&ﬂ! i 1

1) A x B = -B x A by applying the right hand rule. (
2) For any vector A AxA=0
3) By applying the right hand rule on the set of orthogonal unit vectors then ‘

ixj=kjxk=0kxi=j ixk=-jkxj=-jx1=-k

A , B are two vectors in a plane the measure of the angle between them
70° if |4]| = 15, ||B|| = 17.5 Flnd norm of A x B.

c® LMTI@W

Ax B = (|A] |B] sin6)
|4 x B || =1lAB sin 6 ¢||= AB sin 6 = 15 x 17.5 x sin 70 = 246.67

If AxB =-65¢and ||A] =5, ||B|| = 26 Find the measure of the angle
between the two vectors 4 , E

@\© Ua@ T IC) W

AXB (||A|| ||B|| sinB)C —-65¢=5x%x26sin6 ¢

-65=13051n6—>sm6=-5—>0=210°0r330°



The cross product in the cartesian coordinate
*if A= (A«, Ay, A;), B=(Bx,By, B, then
AxB=(Aci+Ay+A k). (Bxi+Byj+B k)
=(AxB;—A;By)i - (AxB.—BxA)j+ (AxBy—A/By)k

i7 ok
AxB=|4, Ay, A|=(AB.~A:By)i - (AxB.~BxA)j+(ABy—A/B)k
B, B, B,

i 7 R
IfA=(Ax,A),B=(Bx,B)) ~AxB=|4, A, 0[=(AxB,—A/B)k
B, B, 0

If A (-2, 3,1),B (1,2 4), find A x B then deduce the unit vector
perpendicular to the plane contalnlng the two vectors 4 , B

@\@M%N?IC)W
IO I A A R
AXB=|—-2 3 1|=B@x4-2x1)i—-(-2%x4-1%x1)j +(-2%x2-1%x3)k
1 2 4
AxB=10i+9/7-7k
T S AXB AXB
€ required unit vector € = 77— = TS = -
k |[Ax B [la]]B |sin 6
. 101+9j-7k 10 9 7 -
c= ¢= [+ J- k
v/100+81+49 V230 V230 V230

if |4 || = 6 and the direction cosines of vector A are
Respectlvely = o= = and the vertor B= (-2,3,5), find AxB

g@uﬂ?lﬁ W
A= (A cos 6y, A cos 8y, A cos 6;) = (6><— 6><-— 6><—) =(4,-4,2)

~

.ot J k -
AXB=|4 —4 2| =-261-247+4k
-3 3 5




Properties of cross product:

* If A, B are two vectors, the measure of the angle between them is 6 then
1) A x B=-B x A (not commutative)

2)AxA=B xB=0

3)If Ax B =0then: A/l B or one of the two vectors equal 0

4) Ax (B +C) = (A x B) + (4 x C) (distributive property)

5) (KA) x B = A x (KB) = K(A x B), where K is a scalar (real number)

* Parallelism of two vectors: A // B (<——>)/T xB =0

(AyB, — A;By) 71— (AxB,—BxAy) j+ (AxBy—A/B) k=0

A A A A A mmemoesmmemomosesensy
AyBZZAZBy—>—y:—Z—>AXBZ:BXAZ_>—x:—Z '= /
By By By By :
A A oA Wl sini
ABy=AB > X=2_, A Ty 2z M
e
Ay Ay A,
let—=—=—=K _’szKBx,AyzKBy’zAzzKBz
By By By

A=A, Ay, A), A=(KBy, KBy,KB;), A=K (Bx,By,B,),A=KB— A/l B
1) A // B in same direction if K >0
2) A I/ Bin opposite direction if K< 0

if A = (2, -3, m) is parallel to the vector B = (1,n,8)
find the values of m,n.

sOUTICON
_Ay _4;
By By
3 3
— -—=2 5n=--—
n 2




if A= (2,-3)and 4 // B if |B|| = 3V13 , find B

SOTICGN
KB — ||4]| =K ||B|| = V& + 9=3VI3K
/T=§—>§=(6, -9)

A
K

W=

* The geometric meaning of the cross product of two vectors
|4 x B || = ||4|| ||B|| sin 0 = ||B|| x L (where L = ||A]| sin )

= Area of parallelogram where A, B two adjacent sides in it = twice area of triangle in
which A , B two adjacent sides in it.

If A = (-3,1,2), B = (3,4,-1) Find the area of parallelogram in which A ,
B are two adjacent sides in it.

gOWTION
A B
-3 1 2
3 4 —1
=(-1-8)T-(3-6)j+(-12-3)k >AxB= -97+37-15k

||£T X B | =v9%2 +32+ 152 = 3v35 sq.u — Area of parallelogram = 3v35 sq.u

AxB

(-3,1,2) x (3,4,-1) =

The scalar triple product:
If A, B, C are three vectors
Then 4 . Bx C is known as the scalar triple product
The expression A . Bx C has no brackets where doing the scalar

Product first is meaningless
Let A = (Ax, Ay, A;), B = (Bx,By.By), € = (Cx,C,,C.)

~

A B
ThenA.BxC=A.|Bx B, B,
Cx C, C,

=4 .[(ByC,—CyB;)7—(BxC.— CxB;) j+ (BxCy—CxB)) k]

= Ax(By C,— CyB, ) — A, (Bx C, — CxB,) + A, (Bx Cy — CxBy)
Ay A, A,

B, B, B,

c. C. C.

A.BxC =




Properties of the scalar triple product

A.(BxC)=B.(CxA)=C.(AxB)

The value of the scalar triple product doesn't change if the vectors in the same cyclic
order

The geometric meaning of the scalar triple product

If A, B, C are three vectors and form three non parallel sides of parallelepiped then
the volume of parallelepiped = the absolute value of the scalar triple product The

volume of parallelepiped = |4 .B x C|

Find the volume of parallelepiped in which three adjacent sides are
represented by the vectors A = (2 1,3)B=(-13,2)C=(1,1,-2)

@\©M*§')TI()W

L 12 1 3
=|A.(B xC)| —mA.BxC=|-1 3 2
1 1 -2

=2(6-2)-1(2-2)+3(-1-3)=-16-0-12=-28
V = - 28 = 28 Cubic unit

Find the volume of the parallelepiped in which three non parallel edges
are represented by the vectors A (3,-4,1) B = (0,2,-3), C = (3,2,2)

@©lm@?1()m
L 2 1 3
A.(BxC)=|-1 3 =3@4+6)+4(0+9)+1(0-6)=30+36-6=60
1 1 -2

Volume = |4 . B x C| 60 Cubic unit



Answer the following:
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S.B.2017

S.B.2017

S.B.2017

S.B.2017

S.B.2017

1) find A « B in each of the following :

(@) A=(51,-2)and B = (4, - 4, 3) [10]
(b)A=3i-2j- kandB=6i+4j+2k [- 28]
()A=1iandB=2j-k [0]

2) find the measure of the angle between the two vector in each of the
following:

(a) (5’ 11 - 2)’ (1’ 1’ - 1) [32510]
(b) (7’ 2’ _10)’ (2’ 6’ 4) [986990]
(C) (2’ 11 4)1 (1! _21 O) [900]

3) ABCD is a rectangle in which AB =6 cm, find:

(@) AB « AC [36]
(b) AB * CD [- 36]
(c) the component of CD in the direction of BC [0]

4) in the opposite figure ;
ABCDA’B’C’D’is acuboid
Find BD « CA

-

5) find the work done by the force F = (2, -3, 5) to move a body from
the point (1, - 1, 0) to the point (2, 4, -2) [ - 23 units of work]

6) find the work done by the weight of a body of magnitude 40 Newton
when projected vertically upwards for a distance of 10 meters above the
surface of the ground. [- 400 joules]

Choose the correct answer in each of the following:

S.B.2017

S.B.2017

7) if A, B aretwo perpendicular unit vectors , then (/f -2B )* (3 A+5

(a)-8 (b) -7 (c)24 (d)o

8) if Aand B are unit vectors ,then A* B € .......
@]0,1] (b)J-1,1f ©[-1,1] (d) ®*
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9) the measure of the angle between the two vectors (2, -2, 2) and (1, 1,
4)1s .......

(a) 57.02° (b) 35.26° (c) 134.37° (d) 0

10) if 0 is the measure of the angle included between the two vectors A
=(-2,-6,1)and B=(2,6,-1)then6=......

(2) 30° (b) 60° (c) 120° (d) 180°

11) if 0 is the measure of the angle included between A= (2,0, 2) and B
=(0,0,4)then0=......

a) 30° (b) 45° (c) 60° (d) 90°
12)ifA=2{+3j-k, B=4i-j,then A*B=......
a) 5 (b) 4 () +3 (d) 2

13)if A=(2,3,-1)and B =31 +4 j,then the component of A in the

direction of B equals ......
18

a) 18 (0) =

©-= OFr

N

14)if A=(1,-2,1)and B = (- 2, 1, 2), then the vector component of A
in the directionof B=......

0(23) i) 0E22) 0lEi)

15) find the work done by the force F=31+7 ktomovea body from
point A (1, 1, 2) to point B (7, 3, 5) equals .......

-

16) if A = (-1, 4, 2) and B = (2, 2, 1), then find the component of A in
the directionof B =......

18) in the opposite figure;
Find the value of k=.........

19) 4 ,B ,C
|24 — B +3C|

are three mutually perpendicular unit vectors, find

[V14]
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20) in the opp03|te flgure

The force F acts along 0A where
F =12 /29 Newton ; )
(a) find the components of the force F [247+487+36 k]

(b) calculate the work done by the force F to move the body from the
position O to the position B [240 N. m]

21) prove that

N — 2 — — 2 — 2 — 2
@4 + B 2+||A - B =22||A I +2[ B ||
o ||Aa+B|| -||4 -—B| =44 +B

22)if||A]|=3,||B||=4.find(A +B)+(A -B)

23) in the opposite figure;
The perimeter of the base of the right circular
cone = 12  cm, C is the mid-point of AM |,

then find BC « CO = ......
3) - 43 (b) - 40 (©) - 37 (d) - 33

24)if A=(1,6,2),B=(k 3, m),C=(k m k+m)and 4 // B, find
- JVia
<] =]

3) if A and B are two-unit vector in %2 at what condition dose 4 x B
represent a unit vector. Explain your answer.

~ N

25)qu +j-2 kand B=31-2j +5k, find

(a)AxB [[-11F -5k]
(b)(2 A )%(3 B) [671-66] -30k]
() Ax (A — 2B) [[21+22]7+10k]

26) find A x B in each of the following:

(a)A—(231)and B—(13 4) [-151-7] -9k]
(b)A=-i-2j +5kand B=31- 5k [107-5F -3k]
() ||A]| = 6, ||B]| = 8 and the angle between them is 60° [ 24 V3 C ]






