Test 5 Thursday 27.02.2025
Maths IB; HL Subjects : Scalar product & equations of Planes

Total : / Name:

Question 1 (May 23 ) [9 marks]

The angle between a line and a plane is o, where x € R, 0<a < g

- +
The equation of the line is le = yTz =5-z, and the equation of the plane is

4x + (cosa)y + (sina)z=1.
i) Find a trigonometric equation for « (in other terms: ashould be a solution of this equation)

3 4
Answers : ¥+ i = ( 2 ) : ( cos(a) ): 12 4 2cos(a) — sin(«)

-1 sin(a)

17| = 1T and ||| =vIT

/ then: cos(%—a) = 12*%;’%%5“1(0)

ii) To solve this equation, we have to use the function SOLVE of a calculator.

The result should be a=54.4219..9 = 0.932389...rad

R &
solvel(J14%17sin(X)+sin(X)»
0.9323890119

iii) If we take « :%r , the equation of the line becomes : 4z +0y+ —2z —1=0
Then we substitute :x =143\, y=—-242\, z2=5—-\
So 4(1+3\)+0-1(6—X)—-1=0

44120 =5+A—1=0 =A=2and theno=1+3(3), y=—2+2(5), 2=5—(+5)
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Question 2 [6 marks|

Two lines, L, and L,, intersect at point P. Point A (2¢, 8, 3), where ¢> 0, lieson L,. This is
shown in the following diagram.

diagram not to scale

T
The acute angle between the two lines is = .

3
1 2t
The direction vectorof L, is | 1 |,and PA=| 0
0 3+t
(@) Show that 47 =10/ +127+18 . [4]
(b)  Find the value of t. [4]
(c) Hence or otherwise, find the shortest distance from A to L,. [4]
(d) Find a point B that lies on Ly (2]
(e) Find a vector equation of the plane IT, ,  that contains A B an C [4]
(f) Find a cartesian equation of the plane IT, [3]
(g) From (f) otherwise, find a vector 7 perpendicular to Ly and Loy 3]

a) Using the dot product : cos(%)=

: =2t =/2\ /M2 + 17+ 6t +9

=4t =+/10t2+ 12t + 18

2+4
b) =16t* =10t* + 12t +-18 =6t* — 12t =18 =0 =t* -2t -3=0 A=16 t="——-=|3s|(>0)

V242 + (3+1)2

. — (s .
c¢) Then we can find the vector PA: PA( 0 ) and |[PA[|=6+/2 then d=6y/2sin(3)=|3,/6
6

d) To find a point B that lies on L; we start from A: (6,8, 3)



— 6 — — —
Then we find P, because PA ( 0 ) and PA= OP - OA
6

., 6 6
= OP= OA + PA:(s)—i-(o)
3 6

Then OB= OP + A\ ¥ where ¥ is the given director vector (

We can chose any real value for \, foe example A, =1 gives (

gives B:(13,9,9)

e) A vector equation of IT, _ . is OM= OP + A,PA + \,PB

BRHRIDEY

f) To get a cartesian equation :

y= 8 + 1X2
z= 94 6XA1 + OAo

{x— 124 6M; + 1Az
r—y=4+6X
=@—y)—z2=-5=>|z—y—2+5=0]

1
(g) From (f) we know a vector @i normalto II,: fi:( -1 )

As L and Ly are on II this vector 71

ABC

We can verify it using the director vectors of L and Ly :
1 6 1 1

nllis [ -1 |-lo|=0 and 7@ LLys | -1 || 1
-1 6 -1 0
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[4 marks]

A plane, which is parallel to the plane x — 2y + 3z = 2, passes through the points

(—1,-1,1) and (-1, 2, k). Find the value of k.

—1+2+3=2 ok

—1—4+43k=2 ;»



