PLUS ONE MATHEMATICS
PROBLEMS

Sample Questions

Question 1:

Find the distance between the points P(1,-3,4) and Q(-4,1,2)
Solution :

PQ:J(—4—1)2+ (1+3)*+ (2-4)°
(-5 + (4 + (-2

=J25 +16 + 4
—/45.= 35

Question 2:

Show that the points P(-2,3,5),(1,2,3),(7,0,—-1) are collinear.
Solution :

PQ=(1+2)*+ (2-3)*+ (3-5)°
=9+ 1 + 4 =x/14

QR = (7 -1+ (0-2)+ (-1-3)’
=36 + 4 + 16 = /56 = 21/14

PR =(7+2)+ (0-3)°+ (-1-5)?

=81+ 9 + 36 =126 =314
Thus, PQ + QR = PR. Hence, P, Q and R are collinear.
Question 3:

Are the points A(O, 7, -10), B(1, 6, -6) and C(4,9,-6),
the vertices of a right angled triangle?

Solution :

AB? = (1-0)°+ (6-7)*+ (-6+10)° =1+ 1+ 16 =18
BC? = (4-1)°+ (9-6)*+ (-6+6)° = 9+9+0=18
AC? = (4-0)°+ (9-7)°+ (-6+10)° =16 +4 + 16 = 36

AB? +BC?=18+18 =36 = AC?
.. AABC is a right angled triangle.
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Question 4 :

Find the equation of the set of points which are equidistance
from the points (1, 2, 3) and (3, 2,-1).

Solution :
Let A(1, 2, 3) and B(3, 2,-1)
We have PA? = PB?

(x=1+(y-2)" +(2-3)° = (x-3)*+ (y-2)* + (2 +1)°
x?-2x+1+y?-2y+4+2°>-62+9
=X* ~6x+9+y2 -2y +4+2° 42241
~2X+1-2y+4~-6Z2+9=-6X+9-2y+4+2Z+1
4x -8z +14=14
4x—8z2=0
x—-2z=0
Question 5S:

Find the coordinates of the point which divides the line seg-
ment joining the points (1, 2, 3 ) and (4, 2, 2) in the ratio 1:5
(i) internally, and (ii) externally.

Solution :
The points are (1, 2, 3 ) and (4, 2, 2).
Ratio 1 : 5 internally,

1x4+5 1x2+5x2 1x2+5x%x3
(X,y,Z):( , : }
6 6 6
RERCYE)
6’6 6
Ga
2 6

Ratio 1 : 5 externally,

[1x4—5 1292 —5%D 1><2—5><3]
<4 7 4 7 4

181
4’4’ 4

(%,y,2) =
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-(32%)
4’7 4

Question 6:

Find the ratio in which the YZ plane which divides the line seg-
ment formed by joining the points (-4,5,1) and (3,-2,1).
Solution :

Let A(O, y, z) be the point in the YZ plane which divides

(-4, 5, 1) and (3,-2, 1) in the ratio k:1.

+
% o mx,+ nx,
m+n
_ 3k+1(-4)
k+1
4 =3k
4y
3
~k:1=4:3
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