


GENERAL REVISION 6

ALGEBRA AND GEOMETRY




(1)The scalar quantities :- The quantities which determined by the

magnitude only like ( the time , the mass , the speed, ..)

(2) The vector quantities :- The quantities which determined by the magnitude and
the direction like ( the velocity , the acceleration , the force,, ............ )

(3) The vector : - represented by a directed line segment




\
(4) Position vector in the space

The position vector of the point A=(A A, ,A,)

with respect to the origin point O =(0,0,0)

IS the directed segment whose its initial point is O and the terminal pointis A

A=(AX A, A, ) where

—

AX IS the component of A in the direction of the X — axis

Ay IS the component of In the direction of the Y — axis

AZ is the component of A in the direction of the Z — axis

—



(5) The norm of the vector : -

Is the length of the directed segment which represents the vector

Iif A=(A A, A,)

"hen

Al= A +(A )Y +(A,)




For example :-

If A=(2,-1,3),B=(0,4,-3) then
(a)The component of A in the direction of the X — axis is 2

(b) The component of B in the direction of the Z — axis is -3

(c) The vector B lies in the plane YZ where the component of

In the direction of the X — axis vanishes

d) |A]=V@?+(-1%+(@3)* =14
B [|= V(0)? +(4)? +(=3)? =5




(1) The scalar product of two vectors ( Dot product )

A<B =|Al||B|cosé AB=AB, +AB,
Remark
i of =] +j=kek=1 and i ef = jek =ik =0

@ is the smaller angle between the two vectors



The scalar product of two vectors in the orthogonal coordinates system

f A=(A i +Aj+AK) ,B=(B,i +B, ] +B,k)

then

— —

AB=(AB +A B, +AB,)
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Example:-

it A=(3,2) , B=4i-2]j

Then A-B=........

a) 6 b) 8
c) 10 d) 9
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Solution

A-B =(AB,+A,B, +AB,)

AeB=3x4+2x—-2 =8 Ans. b



Example:-

it A=(=1,3,2),B =4i —2j +5k

a) 16 b) 8
c)0 d) 4



Solution

A-B=(AB,+A B, +AB,)

—

AeB=—1x4+3x—-2+2x5=0 Ans.c



The angle hetween two vectors

—

o == A.B
o AeB = HAHHBHCOSH . COS@ = HAH ‘éH
Remarks
(1) If cos@=1

- A B areparallel and in the same direction

(2) If cosf=-1

-~.A B are parallel and in the opposite direction

(3) If cos@=0
~.A. B are perpendicular
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Example:-
If A=(2i+3]+4k) ,B=(=3i +5j—k)

Then the measure of the angle between the two vectors = ........

a) 80° b) 75°
c) 69° d) 80.97°



Solution

A-B —6+15-4 -5
|Al[B| V4+9+16x+9+25+1 1015

‘. CO0S @ =

@ =80.97° Ans .d



The components (projection) of a vector in the direction of another vector

if A ,B aretwo vectors then the component of the vector /

—

in the direction of the vector B which denoted (A;)

where




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

—

If A B aretwo vectors then the vector component of the vector A

In the direction of the vector

which denoted = HAHCOSHUA = A:E? X B:
Bl |8

~ B . o —
where U=H is the unit vector in direction of B




Example :-

The algebraic component

of the force in the direction of AB

where F =2j — 3jA +5k

A=(1,4,0),B=(=1,2,3)iS croo.....
a)V17 b)/15
c)~/19 d)+/13



Solution
AB =B-A=(-2,-2,3)

-~ -~ F-AB
The algebraic component of F indirection of AB = HAgu
LFeAB _(2-85)+(-2,-2.3) _ 17 _ =

|AB|| JA+4+49 J17
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Example :-

The vector component of the force =
in the direction of AB

where

A=(1,4,0),B=(~1,2,3) iS wccoo.
a)(=2i — 2]+ 3k) b)(=3i — 2] +5K)
c)(2i +2] - 3k) d)(3i + 2] +5k)



Solution

The vector component of E in direction of AB =

L PeAB L AB 7k 2=23)

] e

= (—2f —2 ] + 3I2) Ans.a



The equation of the straight line in the space

The direction vector of the straight line in the space
If 6., 6, ,0, are the direction angles

of a straight line L In the space then
cos@, ,cos@, ,cosd, are the direction cosines of this straight line and
denoted by (£,m ,N) and £=cos@, ,m =cosé@, ,n =cosé, then

2+m?2+n2=1 and the vector d = £i + mj'\ +nK is the unit vector in

direction of the straight line and any vector parallel to this vector is
called ( the direction vector of the straight line )

d =k (i +mj +nk)=(a,b,c) where k eR
And the direction ratios of the straight line a,b ,c are proportional to
(£,m ,n)



Example
The direction cosines of the vector A=(—2,1,2) is ..eevveeeeeens

—2 12

N=212) OG5 (c)(‘;,s,g) @)(=1,1,1)



A
C0SO, = = , €080, ===, cosO =

A A

The direction cosines 3 '3'3




Choose the correct answer (First session 2017)

The direction cosines of the straight line whose direction vector is
d_‘ =(_1,2;3)iS ..............

113 (1 2 3
(a)(T’E’Z) (b)\@’JM’JM)
(

1 2 3 11 3
(C)(\/14’\/14’\/E) (d)\ﬂ’?ﬂ)
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Solution

Hd*H=«/1+4+9=\/ﬂ CAns.c
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The equation of the straight line

If L 1s a straight line in the space whose direction vector Is
d =(a,b,c) and passes through the point
A =(X,,Y,,Z,)and B is a point lies on it whose

direction vectoris F =(X,Y ,Z) thenin AOAB
OB =0OA + AB then



(a) The vector form of the equation of the straight line IS
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(b] The parametric equations of the straight line

From the vector equation of the straight line [ =A+td

(X1y L )=(X11y1’21)+t (a’b 1C)

X=X, +at,y=y,+bt ,z=z +ct

are the parametric forms



[c] The Gartesian equation of the straight line

From the parametric equations

PRAL WS S & WV s W
a b C

X=X, Y=Yy, 1-1,

a b C




i£d, =(a,,b,,c,) ,d,=(a,,b,,C,) are the two direction vectors of
two straight lines L;,L,then L, || L2 if and only if d,||d,
- - b C .
Then (1d,=kd, (2L ="t=2t (3)d;xd, =0
a, b, c,



X+l y-2 z-3 x y+1 z-1

If the two straight lines — =" 3 =, 3~ 2 ~ |

are perpendicular then K= ..................

(a)4 (b)—4 (C)4.5 (d)—4.5



Solution

d,ed,=0 (2,3,4)(3,4 ,k)=0
~6+12+ k=0 k=-45 Ans.(d )



(1) If the two straight lines are parallel and there is
a point on one of them satisfying the equation of the other ,
then the two straight lines are coincident

— —

(2)If d,and d, arenotparallelthen L L,

are either intersect or skew



Example

The vector equation of the plane has normal vector i=(1,1,1)and
contains the point (8,1, 8)

(@) (1,1,1)eF =17 (b) F =17

) (1,1,1)sF =(8,1, 8) d)F =(8,1,8)



Solution

el =MeA (1,1, =(1,1,1)+(8,1,8)
21,1, D)er =17 Ans.(a)



Example
The equation of the straight line passing through the two points
(4,7 ,—3), (6,11,6) s

X—4 y—17 7+3 X+3 y—/7 z-—-4
2 4 9 9 4 2
X+4 y+7 z-3 X—2 y—4 z7-9
2 4 9 4 7 =3

(@)

©




Solution

The direction vector d =(2,4 ,9)
The equation of the straight line
X—4 y—17 743

Ans. (a
2 4 9 @)



Example
The volume of the parallelepiped in which three adjacent sides are
represented by the vectors

=(2,3,-1),B=(3,-1,5),C =(1,0,4) equals...... Cubic units
(a) 30 (0)32 ()30 d)12



Solution

The volume of the parallelepiped
2 3 -1
AsB xC =3 —1 5|=[2(—4)-3(7)—1(1)| =30Units  (c)
1 0 4




Example
Find the plane equation passes through the point (—1,2,1) and

perpendicular to the straight line passing through the points
(-3,1,2),(2,3,4)

(@) 5x+2y +2z —1=0 (b)5x +2y +2z +11=0
() 5x+2y +22 +1=0 (d)5x —2y +2z —1=0




Solution

"+ The straight line iIs perpendicular to the plane
."._The direction vector of the straight line is the normal to the plane

d=1(2,3,4—(-3,1,2)=(5,2,2) ~.n=(5,2,2)

—

The equation of the plane Ne T =N« A
(5,2,2) «(x,y,z2)=(5,2,2) (—1,2,1)
oX +2y +2z —1=0 Ans.(a)
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