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I. Ex ijk
= (12 - 8)4 - (y - 0)5 + (8- 0)

2 - 62 ↳ yi + 4j + 8k ->axb = 4 , 4 ,
87

O y -2-

g
-

↓

11. & length = 2
. Orthogonal to a andT

cross product

: from let =x5 = <4
, 4 ,

87 forme (b) =
/(a) + (4)= (0) =( = 4/5

* 2 lengthUnit vector-·

#x(x)-X=

-

I
= (- 16 - - u)i - (0 -u)j + (0 - 8)k - - 124 - yy - zk -4- 12. -4587

O y - 2
#

-

22 -y

-

=

↳ax() · = (48 - - 8)4 = (- 16 - - 24)j + ( - 8 - 72)k

S- 12
,

- 4
,

- 87 2 -62 ↳ 564 - 85 - 20 - (56
,
-8 , -807

- 12 - y - 8
* ->

Or2nd way
to solve it by using Triple cross product properties.

x(5x) = (a.5 -(a
. 5)

↳ (4 + - 12 + - 8)5 - (0 +24 + -y)i = - 165 + 28

↳
- 1670, 4

, -2) + 28 (2 ,2 ,
-4) = (0

,
-64

, 327 + 256 ,
56

, -1127

↳ <56 ,
-8

,
-80)



V
.proj- y + - 12 + -8 + 72,

-6, 27= (2 ,
- 6

,27
(4+ 36 + 4

V
. volumea parallelepiped determined by 2

,
5 and

cross product properties - T - + =

1 . 5x51 : / . Ex = 2 - 6 2 = 2)- 16 - - 4) + 6(0 - - u) + 2(0- 8) - 2A - 12 + 6 A 4 + 2 * - 8

O 4 - 2
= - 24 + 24 - 16 = - 16 = 16

22
- 4
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Q2
.

a = 24 + 3j - E -=
-34 +2 2= y + 2j -2 Find :

zst -x - t
=>

1
. . (5x) =x= Y 5 i

=
-T - 45 -
6-67 =8+ - 12 + 6 =1

-3 G 2

12 -2

T =

# 25 X5 . Z

& * 2 * 3*2

· priority for cross product s its the same as I.. (Ex) but multiplied by 12 : 12 * - 14 = -168

III
.

5
. (x) a

* we know a - in in
C

L7

[

J

b
: 5 . (ax) = - (14) = 14

IV.
Ex is perpendicular on -> cross product creates a rector that is orthogonal to both vectors (5 ,5)

: so the dot product between the rector i and the lix) will be zero . Ex = zero



Q3
.

let u= Gi + 2j n= T +Y =-J find scalar a and b such that = av + bu

u= au + bu -+ a + b - b = Gi + 25- : a+ b = 8 - a b =-= a+brab = 0 +2 2a = 10 .. a= 32025+ 6= 0 .. b=

& leta
,
5 non zero rectors such that Natsl = 1-5). Show that they are perpendicular.

* square both side & equation +=-bl -+-= 0

: If the dot product is zero
.
It's either-> zero vectors rejected

Ora They're perpendicular

As find the area of the whose vertices are P(1-1 ,
2) Q(2

,
1

,
2) R (1

,
2

, 3).

· The Aread is one of the cross product applications . Area=x

·

R

D --
Ju &

let= F = <1 ,
-

,
-1) to Aren=t*

Y
= (0-2)-co-D +-2-

let 5: R = <1 -2
, 07

I -I -

↳ +-3=
-1 -20

·
-

Q Determine
any point of Intersection of L : x = 3 + 4t 12 : x= - 8 + S

6

X = X
, y=y ,

z=z y= 3 -t y = -y + 3) y=y + 3)=

35 4 ::256
z = 3 -t z = 2 + S z=21 3t = 2 +S ↳ 3-t = 25 to= -t=

↳ In L, x= 3+ - 8 = -S In 12 x = -z +3 = - S
t= 2 S=3

y = z -z = 5(5 , 3 , 5) y = -1 + a = 5 (5, 5 ,3) : The pointed intersection is (-5
, 5

, 5)

z = 3 - -2 = 5 z = 2 +3 = 5



07 Determine Wether the line and plane intersect and find the point & Intersection.

L : x = 1++ y= - 1 +3t z = 2+4t 5 : X- y + 4z =7

A) Are they parallel ? L rector : <1 , 3 , 77 and the plane : < 1-1 , 4) E . n = 1-3 +6 + 0 : Not parallel

B)Intersection : Substitute x , y,
z from L

,
into the plane equation- 50 : 1 ++ +1 -b + + 8 + 16+ =7 to 14t = -3 t t=

In L : X = 1- t

y= 1= * : The point & Intersection is (H)
z =2-

Do find the distance between :

Eo p(1 ,
-2

,
3) and 5 : 2x - 2 y +z = 4

* The formula of the Distance between a point and a plane is D = laxoxby + cottl D =
12 + y + 3-4) =

+b2 + c (y+ y + 1

# . 5t -2x + y + z = 0 and -j6x -3y - 3z -5 = 0

a check if they are parallel(parallel
Distance p and plane it,

·
& take a point . Let y = z =0 inst, x=0 : 10 ,0,0) D=LOTO

Qa show that Lix-let and 5: 2x-2y-2z+3=0 are parallel and find the Distance between them.

& (2
,
-2 , -2)

8 >1 ,
2

,
-17 Y: 3+It

E= -t a check if parallel..= 0 -2-4+2=0 · parallel

* Distance . Lets assume t= O 2 . (1 , 3
, 07 D= 1 -2-6-0th)=

Distance between po
and plane

4 + 4 + 4



Q104
, x = -1 + St ↳2 X= 1-US I

.
Show that they've Intersected and find the point& Intersection.

y= 2+27 y= 1+25 x=Xu y - G+2=Ht
*

DQ9+3=3 et F= +us est
Z= 1-3t z= 2- 25 ↳(1,

2
,
1)*(

,
2

, 1) to Intersected at (-1 ,
2

, 1)

#

II. find the plane containing the intersecting lines.

↑ The plane must have in perpendicular to the direction of 4 , 62=

:<b. 2:37(2,2] -:

·
= ( -y + 6) - (10 - 12)j + (10 + 18)

E 2 -3
-n = <2 ,-22

, 18)

- 42 - 2

= =>

* to find plane equation we're gonna use the intersection point and them

2(X + 1) -22(y-z) + 18(z- 1) =0 + 2x + 2- 22y + 44 + 187 -18-2x - 22y + 187 + 28= 0

TheEnd.
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