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Date: 12/10/2021

Q1. Find the ratio in which YZ-plane divides the line segment formed by joining the points
(-2,4,7)and (3, -5, 8).

Q2. If the origin is the centroid of the triangle PQR with vertices P (2a, 2, 6), Q(-4, 3b,—10)
and R(8, 14, 2¢), then find the values of a, b and c.

Q3. Two vertices of a triangle are (1, 3, 5), (3, 2, 1) and its centroid is (- 1, 0, 0). Find the
coordinates of the third vertex.
Q4. Find the ratio in which the join of the points P(2, -1, 3) and Q (4, 3, 1) is divided by the
point R[E,E,E].
7.7 7
Q5. Find the co-ordinates of a point which devides the points (1, 3, 7), (6, 3, 2) in the ratio 2 : 3.

Q6. A point R with x-co-ordinate 4, lies on the line segment joining the points'P(2, —3, 4) and
Q (8, 0, 10). Find the co-ordinates of the R.

Q7. The centroid of triangle ABC at the point G (1, 1, 1). If the co-ordinates of A and B are
(3,—5,7) and (-1, 7, —6) respectively. Then find the co-ordinates of point C.

Q8. Find the co-ordinates of point R which devides the join.of P(0,0,0) and Q(4,—-1, =2).in the
ratio 1 : 2, externally and verify that P is the mid point of RQ.

Q9. A point R with x-coordinate 4 lies on the line segment joining the points P (2, - 3, 4) and
Q(8, 0, 10). Find the coordinates of R.

Q10. Find the co-ordinates of point R which divides PQ externally in the'ratio 2 : 1 and verify
that Q is the mid point of PR.

Q11. Find the ratio in which the line joining (2, 4, 16) and (3, 5, —4) is devided by the plane
2x-3y+z+6=0

Q12. Find the ratio in which theline joining the points (2, 4, 5)(3, 5, — 4) is devided by yz-plane.
And hence find its co-ordinates .

Q13.1f A(3,2,0), B(5,3,2)and C(-9, 6,— 3) are three points forming a triangle,ADisthe bisector
of angle BAC, meets. BC at D. Find the co-ordinates of D.

Q14. Find the ratio in which yz-plane devides the line segment formed by joining the point
(-2, 4,7)and (3, -5, 8).

Q15. Find the coordinates of the point which divides the line segment joining the points
(1,—2, 3) and (3, 4, —5) in the ratio 2 : 3; (i) internally, and (ii) externally.

Q16. Find the lengths of the medians of the triangle A(0, 0, 6), B(0, 4, 0) and C(6, 0, 0).

Q17. Find the ratio in which the line segment, joining the points P(2, 3,4) and Q(-3, 5,-4)is
divided by the YZ-plane. Also find the point of intersection.
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Q18. Find the ratio in which the join of A(2, 1, 5) and B (3, 4, 3) is divided by the plane
2x+2y—-2z=1.
Also find the coordinates of the points of division.

Q19. Find the coordinates of the centroid of the triangle whose vertices are (x,, y,, z,), (x,, ¥,, Z,)
and (x;, ¥, Z,).

Q20. Using section formula, show that the points A (2, -3, 4), B(-1, 2, 1) and C [o,%, 2) are
collinear.

Q21. Find the ratio in which the line segment joining the points (4, 8, 10) and (6, 10, — 8) is
divided by YZ-plane.

Q22. Find the centroid of a triangle mid points of whose sides are (1, 2,— 3), (3, 0,1) and (- 1,1,-4)
respectively.

Q23. Show that the plane ax + by + ¢z + d = 0. Divides the line joining the points (x,, y,, z,) and

(x,, ¥,, Z,) in the ratio
(ax, + by, + ¢z, +d)

(ax, + by, +cz, +d)

Q24. The midpoints of the sides of the triangle are (1, 5, — 1), (0, 4, —2) and (2, 3, 4). Find its
vertices.

Q25. Find the ratio in which the line segment joining the points (2, 4;,—~3) and (- 3, 5, 4) is
devided by (a) the XY-plane; (b) x+y+z=38.

Q26. Find the co-ordinates of the points which divides the join.of (-2, 3,5)and (1, -4, —6) in the
ratio.

(@) 2:3 internally (b) 2:3 externally
Q27. Find the length of medians of the triangle A (0,0, 6), B(0, 4, 0) and C (6,0, 0).

Q28. The mid-points of the sides of a triangle are (2, 2, 3), (4, 4, 2) and (3, 5, 4). Find its
vertices.

Q29. Find the coordinates of the points which trisect the line segment joining the points
P(4, 2,-6)and Q(10,-16, 6).

Q30. Find the coordinates of thefoot of perpendicular drawn from the point (1, 0, 1) to the line
joining the points (0, 2, 3) and (2, 1, 0).
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Nurturing Success...

MATHEMATICS - XI | Section Formula in 3D Ncert-Solution

Date: 12/10/2021

S1. Lettheratio be k: 1. As the point lies on YZ-plane, its x-coordinate will be O

3k -2

= =0 -
K+ 1 Q(3,-5,8)
A,y 2)
= k= g
3 P(-2,4,7)
= The required ratiois 2 : 3.
S2. ltis given that the centroid is at the origin, we must have
= M =0 R (8, 14,2¢)
3
. 2+3b+14 _ o 4ng 8210420 .
3 3 o
= = _2‘ b= — E , =2 P Q
3 (2a, 2, 6) (-4, 3b, -10)

S$3. Letthe coordinates of the third vertex be (x, y, z)

1+3+x
= —_— =1
3
3+2+y _ 0
3
5+1+2z _0
3
= X=—7, y=-5 z=-6

= The required pointis (-7, -5, —6).

S4. Let the required ratio be A : 1.

Then the coordinates of R are

41 +2 31-1 L +3
A+1 T +1 A+

But the co-ordinates of R are @ § E} .
77 7
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I
B w

4, +2 20
= — =

A+1 7
So the required ratio is 3 : 4.
S5. Let the co-ordinates of the required point be (x, y, 2) m
_2x6+3x1 _ 1243 _ 2 3
= = =3 o
2+3 5 (1,3,7) (. ¥, 2) ®,3,2)
_2x3+3x3 _6+9 _ 3
2+3 5
_ 2x2+43x7 _ 4+21 -5
2+3 5
Required pointis (3, 3, 5).
S6. Letthe co-ordinates of R be (4, y, 2). k 1
Let R divides PQ in ratio k: 1. P j? Q
(2,-3,4) @2 (8,0,10)

. (8k+2 kx0-3 10k+4
Ris , ,
k +1 k+1 k+1

But x-co-ordinate of R is 4.
8k +2
T2 o4 = Bk+2=4k#4

S0, K+ 1
_ e
= 4k =2 = k= —
2
~30 0 ¥3  (-3)x2
y= = = = 2
k171 3
10( 12
10k + 4 2 9x2
Z= = 1 = 3 :6.
k +1 Uy ¥
2

Let the co-ordinates of point C be (x, y, 2)
The co-ordinate of the centroid G are

3-1+x -5+7+y 7—6+z]
3 3 ’ 3

S7.

Page 2
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_ [2+x 2+y 1+z]

1)

3 3 ' 3
But the co-ordinates of Gare (1, 1, 1)
2+X=1 2+y=,I T+z _
3 ' 3 ’ 3
= 2+x=3, 2+y=3, 1+z=3
= x=1, y=1, z=2

The co-ordinates of C are (1, 1, 2).

S$8. Let Rdevides the join of P(0, 0,0)and Q(4,—-1,—2)in the ratio 1 : 2 externally,the co-ordinates

of R are

1x4+(-2)x0 1x(-1)+(-2)x0 1x(-2)+(-2)x0
1-2 ' 1-2 ‘ 1-2

4 -1 -2
= Rt Bl e _41132
[—1 A —1) ( )

NowmidpointofRQis[_4+4,1_1,2_2J oL
2 2z N .
Mid point of RQ is (0, 0, 0) but Pis (0, 0, 0). R t PO.00 Q@4-1.-2

Thus, P is mid point of RQ.

S9. Letthe coordinates of Rbe (4, y, 2)
Let Rdivide PQin k : 1. We must have

8k +2 0-3 10k + 4
4 = , Y= ——, Z=
k+1 k41 k+1
= 8k+2=4k+4 = k=%
-3 -3
y= - :——2
k+1 1.4
2

a 1Ok+4_10[
k+1 1
2

— The coordinates of R will be (4, -2, 6)
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$10. Let R divides the join P(x,, y,, z,) and Q(x,, y,, z,) in ratio 2 : 1 externally

(X2, V21 Z5) (X3, ¥4, Zy)
R= ~ P
- 1 Q _
» > >

Then the co-ordinates of R are

2-1 " 2-1 " 2-1

= (2X, — X4, 2Y, = ¥4, 22, — Z4)
Now, mid point of PR is
(X2, Y2, 2))
But Qis (x,, ¥,, Z,)
Thus, Q is the mid point of RP.

S11. Let plane 2x-3y+z+6=0
Devide the join of A(2, 4, 16) and B(3, 5, —4)at P(x, y, z) inratio k: 1.
Then the co-ordinates of P are

3k+2 5k+4 -4k +16 k % 1
A B

k+1 k+1' k+1
(2,4, 16) (3,5, —4)

Since P lies on the plane
2x—-3y+z+6=0

_ 2(3k+2}_3(5k+4}+(—4k+16J+6 0o

k+1 k+1 k+1
= 6k+4—-15k—-12-4k+16+6k+6=0
— —-7k+14=10 = k=2:1.

Therefore given plane devides ABinratio2 : 1.

S$12. Let yz-plane devidesthejoin A(2, 4, 5) and B(3, 5, =4) at P(0, y, z) in ratio k : 1 where Plies on
yz-plane

Then the co-ordinates of P are

é 1
3k+2 S5k+4 =4k +5 A Z B
k+1 k+1' k+1 2.4,5) Fl (3.5.-4)
%

P lies on yz-plane, its x co-ordinate is zero.

3k+2 -
k +1

= 0 = k’=_—2
3

Hence ratio is —2 : 3.
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Other co-ordinates of P

(O, —10+12‘ 8+15J - (0,2, 23)
1 1
Hence Pis (0, 2, 23).
S$13. Since AD is the bisector of angle ZBAC A (3.2.0)
BD _ AB
= - = __
DC AC
Now, AB = J(s —5)? +(2-3)? +(0 - 2)?
= /4+1+4=3

B C
5,3,2) D (-9, 6, -3)

AC = J(3+9)2+(2—6)2+(0+3)2

= 144 +16+9 =169 =13

BD_3

DC 13
Hence D devides BC in the ratio 3 : 13.

The co-ordinates of D are

3x(-9)+13x5 3x6+13x3 3x(-3)+13x2 =[g 57 EJ
3+13 ' 3+13 ' 3+13 81616 )

S$14. Let yz-plane devides the joinof A(-2, 4, 7) and B(8, =5, 8) at P(x, y, z) intheratio k : 1, then the
co-ordinates of P are

3k-2 -5k+4 8k+7
k+1" k41 k+1

Since P lies on yz-plane its x co=ardinate is zero. . é ;
3k 2 ! :
220 = 3k-250 (-2,4,7) (3,-5.8)
k1
= k= 2.
3

Therefore.yz-plane divides AB in ratio 2.. 3.

S$15. (i) Let P(x, y, z) be the point which divides line segment joining A(1, —2, 3) and B(3, 4, —5)
internally in the ratio 2 : 3. Therefore,

x=23+3 9 _29+3(2) 2, _29+36) -1
2+3 5 2+3 5' 2+3 5

Thus, the required point is (g,g, _—1] :
55 5
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(i) LetP(x, y, z) be the point which divides line segment joining A(1, —2, 3) and B(3, 4, —5)
externally in the ratio 2 : 3. Therefore,

(L2DEEID g 294D, 25+ (3)E)
2+(-3) 2+ (-3) 2+ (-3)

Therefore, the required point is (-3, —14, 19).

19

S$16. Given: A(0,0,6), B(0,4,0)and C(6, 0, 0).
Mid-point of BC,

ie.,

r D(3,2,0)

D 0+6 4+0 0+0
2 1 2 2

Mid-point of AC,

ie., g(0+6 0+06+0) ' (303
2 2 2

Mid-point of AB,

ie. F(2E2 014 8401 o 02,3
2 ' 2 ' 2
Now, Median AD= /(3 - 0)*+ (2 - 0) + (0 - 6)’
= 9+4+36=7
Median BE = /(3 — 0)>+ (0 — 4) + (3—0)’
= J9+16+9 =34
and Median CF = /(0 — 6)* +2 — 0) + (3 — 0)?

= /36+44+0=7
Hence, the lengths of the medians are 7, 34 and 7.

S$17. Let PQ be divided by the YZ-plane at'a point R in the ratio - 1.

Then the coordinates of R are

. ()

-3L+2 50+3 -4+ 4
A+1 T A+1 T Jed

Since R lies an YZ-plane, then x-coordinate of R is zero.

-3r+2 -0
A+1

w|nN

= A=

So the required ratio is 2 : 3.

2
Putting A = 3 in Eq. (i) the point of intersection of line segment PQ and the YZ-plane is
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R(O,E,i].
5'5

$18. Suppose the given plane intersects AB at point C and let the required ratio be A : 1. Then the
coordinates of C are

3L+2 40+1 30 +5 (0
r+1 " +1 A +1 N
Since C lies on the plane 2x + 2y — 2z =1. Hence
2 3L+2 2 45 +1 9 3L+5 - 1
h+1 h+1 h+1
= A= s
7
So the required ratio is 5 : 7 and the required point of devision is putting A = g in"Eg. (1)
c(22.9.%)
12 4 6
$19. D is the midpoint of AB, therefore, its coordinates are C (X3 ¥3, 25)
[)(1+x2 Yi+ Yo Z1+22J
2 2 2
The centroid divides the median in the ratio of 2 : 1.
Applying the section formula, we get A D B
(X4, ¥1, Z9) (X2, Y21 Z)
Xy + X
2| "2 141
ARt
2 +1 - 3
Y1 .VzJ
2 +1(y-)
)= [ Y Vit YatYs
241 3
Z,+2Z
2112111
- [ 2 J+ (2) ZiF2z, + 2,
2+1 3

= The centroid is

{)(1+x2-1-x3 Yi+Yo+Ys z1+22+23]
3 ’ 3 ’ 3 '
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S20. Let the point P divide AB in the ratio k : 1, its coordinates will be

] B(-1,2,1)
-k+2 2k-3 k+4
k+1 ' k+1 k+1 k P
We willexamine whether for some value of k the point P coincides A(2, -3, 4)
with point C.
N k2 _ g ()
k+1
2k -3 1 .
= — .. (ii
k+1 3 W
k+4
= ... (i
k+1 (i)

From Eq. (i) k = 2, this value of k satisfies Eq. (ii) and Eq. (iii)

= Cdivides ABintheratio2: 1

= A, Band C are collinear.

S21. Let YZ-plane divides the line segment joining A(4, 8, 10) and B(6, 10, -=8)at P(x, y, z) in the ratio

k : 1. Then the coordinates of P are:

4 +6k 8+10k 10-8k
k+1 k+1 ' k+1

. . . . . ; 4 + 6k
Since, P lies on the YZ-plane, its x-coordinate is zero,.e., k+ 61 =0.
+
or k = 2
3

Therefore, YZ-plane divides AB externallyin the ratio2 : 3.

S22. Let the vertices of the AABC are' A (X, y,, Z,), B(X,, ¥, Z,) and C(x;, y, ;) respectively.
The mid points of BC, CA andABare D(1, 2,-3), E(3,0,1)and F(—1,1, 4)

{thl' 21)

B C
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Since,

Similarly,

Similarly,

On adding Eq. (i), (iv) and (vii), we get

On adding Eq. (ii), (v) and (viii), we get

On adding Eq. (iii), (vi) and (ix), we get

Co-ordinates of centriod of a triangles

X1+X2=_1 y.|+y2=1 Z1+22=_4
2 ‘ 2 ’
Xp X, = =2 N0
Yity,=2 ... (i)
z,+z,= -8 ... (iiif)
XptXs _,q YotVs oo Z2tZ 4
2 ' 2 ’
x2+x3= ..(iV)
y2+y3=4 (V)
Z,+2,=— . (vi)
X3+ X = .(vii)
Yt ¥, = .. (viii)
z3tz, = . (ix)
2 (X, +*X,* X;)= 6 = Xt Xt X;=3 (%)
2(y1+y,ty,)= 6 = Yty tys=3 ... (xi)
2(z,+2z,+2,)=-12 = Zy+z,+2z,=-6 ... (xii)

3 3

1
w|w

3 -6
VoA = 1111:_2
3 3]( )

X1+ XX YitYrt+tVas Z)+2Z, ¥Z5
3

Hence centroid of the triangle is (1, 1, —2).

$23. Let ax + by + cz ¥+ d = 0 is a plane, which divides-the line joining the points A (x,, y,, z,) and

B(x,, y,, z,) at Rin ratio k : 1.

k @k 1
A B

(X4, ¥4, Z4)

% (X2, V2, 25)
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S24,

Then the co-ordinates of P are

kx, + x4 Ky, +Yy, kzp, + 24
k+1 = k+1 = k+1

But Plies onthe line ax+ by + cz+ d=0. Then
a kx, + X, b ky, + y4 io kz, + z, 4 d=0
k +1 k +1 k +1

— a(kx,+ x,)+b(ky,+y,) +c(kz,+z)+dk+1)=0

U

k(ax,+ by, + cz,+d) + (ax, + by, + cz, + d)=0

— k(ax, + by, + ¢z, + d) — (ax, + by, + cz, + d) =0

k= (axq + by, +cz, +d)
(ax, + by, + ¢z, +d)

Hence ratio is

(axy + by, +cz, +d)
(ax, + by, + ¢z, +d)

Let A(x,, ¥,. Z,), B(X,, ¥,, Z,) and C(x;, y,, Z;) be the vertices of the triangle. A (X, V1, Z4)
LetD(1,5,—1), E(0,4,-2)and F(2, 3, 4) be the mid points of the (2, 3, 4) £x(0,4,-2)
sides BC, CA and AB respectively. Then we have o
. . . B f C
D is the mid point of BC (X0 Y2 28)™(1, 5, -1) (Xa, Var Z0)
. x2+x3=1' y2+y3=5’ Z, +Z3 _
2 2
= Xa¥ X3=2, ¥, +y;= 10y "% z;=-2 ... (i)
E is the mid point of CA
- X1+ X3 -0, Yitys 4 itz -,
2 2 2
= X+ X,=0, Yy, +y,=8, z,+z,=-4 ... (i)
F is the mid point.of AB
R XX L, VitVe_ g JHEZ _,
2 2 2
= X, *x,=4, y,+y,=6, z,+2,=8 ... (i)

Adding first three Eq. in (i), (ii) and (iii), we get
2(X, + X, +X;)=2+0+4
= X+ X, X5= 3 ... (iv)

Solving first three Eq. in (i), (ii) and (iii) with Eq. (iv), we get
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X.|=1, X2=3, XS=_1.
Adding second three Eq. in (i), (ii) and (iii) we get
2(y,ty,ty,)=10+8+6

= y1+y2+y3= 12 (V)
Solving second three Eq. in (i), (ii) and (iii) with Eq. (v), we get

y.=2, y,=4, y,=6.
Adding second three Eq. in (i), (ii) and (iii) we get

= zZ,+z,+2z,=1 .. (Vi)

Solving last three Eq. in (i), (ii) and (iii) with Eq. (vi), we get

z,=3, z,=95, z;=-T.
Hence the vertices of triangle are A(1, 2, 3), B(3,4,5)and C(-1,6,-7).

$25. Suppose the line joining the points P(2, 4, -3) and Q(-3, 5, 4) is devided by XY-plane at a point
Rin the ratio K : 1. Then the co-ordinates of R are

-3k+2 5k+4 4k-3
k+1 " k+1 k+1

(a) Since R lies on XY-plane so its z co-ordinate must be zero. Therefore

4k -3
=0 = 4k—=3.=0 = k= 3
k +1 4
So th ired ratio i 3, 1or3:4i Il
o the required ratiois — : 1 or 3 : 4 internally K é 1
P Q
(b) Since the point R lies on the plane (2,4,-3) E (-3,5,4)
X+ y+z=28

The co-ordinates of the point will satisfy the above.equation.

-3k+2 Bk+4 4k-3
+ =8

= +
k +1 Kk +1 k+1
= —-3k+2 +5k+4+4k—-3=8k+8
=> —3k+5k+4k—-8k=3—-2-4+8
-5
= —-2k=5 = k= 7

§26. (a) LetP(x,y, z)divides thejoinof A(—2, 3, 5)and B(1,—4,—6) in the ratio 2 : 3 internally. Then
the co-ordinates of P are

A B
(=2, 3,5) P (1, -4, -6)
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2x1+3x(-2) 2x(-4)+3x3 2x(-6)+3x5) _(-4 1
2+3 243 2+3 55

)

(b) LetQ(x,y, z) divides the join of A(—2, 3, 5) and B(1, —4, —6) in the ratio 2 : 3 externally

oW
—

o w

Hence co-ordinates of P are [_?4 %

(-2,3,5)

Q. 2 A B(1,-4,-6)

-+ o

Then the co-ordinates of Q are

2x1-3x%x(-2) 2x(-4)+3x3 2x(-6)-3x5
2-3 ’ 2-3 2-3

] =(-8,17,27)

Hence co-ordinates of Q are (-8, 17, 27).

S27. Here the vertices of the triangle are A (0O, 0, 6), B(0, 4, 0) and C(6, 0, 0).
Let D, E, F be the mid points of BC, CA and AB respectively

Dis O+6,4+O,O+O]=(3,2,0)
2 2 2

Eis 6+0,0+0’0+6 = (3.0, 3)
2 2 2

Fis 0+O,4+0’0+6]=(0’2’3)
2 2 2

Median AD="y/(3-0)? + (2 -0) + (0 — 6)?

=J9+4+36 =7

MedianBE = +/(3-0)? + (0 “4) + (3 - 0)?

Median CF = /(0 =6)% + (2 - 0)? + (3 - 0)2

= J36+4+9 =7

Length of medians are 7, \/34 , 7.
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$28. We have, C (X3, Y3, Z3)
X, + X, =2 y1+y2=2’ z1+z2=3
2 2 2 F(3,5,4) E(4,42)
X2 + X3 -4 YotV -4 Z2t2Z _,
2 2 2
A D B
X, + X + Z,+2
b B T 3’ M = 5, 21T - 4 (X1‘ Vi, zl) (2,2,3) (XZ‘ ¥, 22)
2 2 2
= X, *x, =4, y,*y,=4, z,+7,=6
x2+x3=8, y2+y3=8, z,+z,=4
X, *+x;=6, y, +y,=10, z,+z,=8
On adding we get
2(X, + X, ¥+ X3) =18, 2(y,+y,+y,) =22, 2(z,+2z,+2;,)=18
= X tXtXx;=09, yity,ty, =11, z,+z,+z,=9
On solving, we get
x, =1, x,=3, x;=95
x,=1, x,=3, X;=5
x, =1, x,=3, x;=5
= The vertices of the triangle are (1, 3, 5), (3, 1, 1) and (5; 7;.3).
$29. Let the points trisecting PQ be A (x,, y,, Z,) and B(x,;'y,,Z,) Q(10,-16, 6)
= Adivides PQin 1:2and Bdivides PQin 2 :1. By, Vs 2,)
10+8 Alxy, Y1, Z4)
= X, = =6
1+2 P (4,2<6)
_-16+4 _
L5717 2 ’
6-12
21 = = -
1+2
= Awillbe (6, =4, -2).
Now, B divide PQin 2 : 1.
X, = 20+4 -8
2+1
-32+2
= =-10
27 o
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— Bwillbe (8,-10, 2).

12-6
2% 9

$30. Let F, the foot of the perpendicular divide AB in the ratio of A : 1. The coordinates of F will be,

Direction ratios of AB are

a,=2-0=

Direction ratios of PF,

As PF 1 AB, we get

= 2 A1
A+1

—

—

2. A+2 3
A+1 A+1 A+1

P(1,0,1)

L A L g
2, bj=1-2=-1, ¢,=0-3=-3 A e
0, 2,3)
N
2% 51 a1
b. = k+2_0_k+2
2 n+1 A+ 1
fo 3 4 2-h
2 n+1 A+1

a,a,+b,b,+c,c,=0

1 A+2 _3 2-X -0
A+1 r+1
2A—-2—-A—-2-6+31L=0
r=5/2

= The coordinates of F are
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- SMART ACHIEVERS

Y__E!:_B_g Nurturing Success...

Nurturing Success...

MATHEMATICS - XI | Collinear Points in 3D NCERT

Q1.

Q2

Date: 12/10/2021
Show that the points P(- 2, 3, 5), Q(1, 2, 3) and R(7, 0, —1) are collinear.

. Prove that the points (0, -1, -7) (2, 1, —9) and (6, 5, — 13) are collinear, find the ratio in
which the first two points devides the join of other two.

Q3. Using section formula prove that the three points (- 2, 3, 5), (1, 2, 3) and (7, 0, — 1) are
collinear.

Q4. Prove that by distance formula that the points P(1, 2, 3), Q(-1,-1,—-1)and R(3,5, 7) are
collinear.

Q5. Given that P(3, 2, —4) and Q (5, 4, —6), R(9, 8, —10) are collinear. Then find the ratio in
which Q devides PR.

Q6. Using section formula prove that the three points (-4, 6,10), (2, 4,6) and (14, 0,-2) are
collinear.

Q7. IfA=(1,2,3)and B(2, 3, 4) and AB is produced upto C such that 2AB = BC then find the
co-ordinates of C.

Q8. If the points (5, 4, 2), (8,k, —7) and (6, 2, —1) are collinear then find the value of k.

Q9. IfA=(1,2,3), B(2,10, 1), Qare collinear points and Q,= -1, then Q,=?
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ACHAEVERS Nurturing Success...

MATHEMATICS - XI | Collinear Points in 3D NCERT-Solution

Date: 12/10/2021

S1. We know that points are said to be collinear if they lie on a line.
Now, PQ = J(1 +2)°+(2-3)*+(3-5)

= 9+1+4=14

QR = (7 -1 +(0-2)* + (-1-3)?
= /36 +4+16 =+/56 = 214
and PR = (7 +2)*+ (0 - 3)? + (-1-5)?

= /81+9+36 =126 =314
Thus, PQ+ QR =PR.
Hence, P, Q and R are collinear.
S2. Since given points are A(0, -1,-7), B(2,1,-9)and C (6, 5, -13).
AB= \J(2-0)? + (1+ 17 + (-9 + 7)?

= J4+4+4=V12=23
BC = /(6 —2)* + (517 + (-13 + 9)°

= [16 +16+16 =443

AC = (6 -0)2 + (5+ 1) +(~18% 7)?

= /36 + 36+ 36 =643

As (AC = BC + AB) 2/3 4/
A= t >
AC _ V3 3 — -

AB  2J3 4

AC: AB=3:1. Externally.

S3. Letthe points be A(—2, 3, 5), B(1, 2, 3) and«C(7, 0, —1) are collinear.
Let B devidesithe join of A and Cin ratio

_ —2+7k, 3 ,5—k = (1,2, 3)
k+1 k+1 k+1
. -2+7k - 1 )
k+1
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3 ,
— _~ =29 .. (ii
k+1 (W)
5-k
= vl 3 .. (i)
After solving each Eq., we get
k= 1
2
Therefore, B devides the join of A and C in the ratio 1 : 2.
Hence, A, B, C are collinear.
S4. We have,
PQ= \J(-1-1? + (=1-2)% + (-1-3)?
= J4+9+16 =+/29
QR= B+ 1% +(5+ 172 + (7 + 1)
= 16 + 36 + 64 =[116.=2./29
and PR = J(3—1)2 +(5-2)%+(7 - 3)?
= J4+9+16=429
Since QR = PQ + PR, therefore the points-are collinear.
S§5. Let Q(5, 4, —6) devides join of P(8,2, —4) and R(9, 8, —10).in ratio K : 1.
Then the co-ordinates of Q are
9k+3 8k+2 —-10k -4
k+1' k+1 k44
But the co-ordinate of Q is (5, 4, —6) hence
9%k +3
=5 .
k+1 ()
8k +2 -4 (i)
k+1
—10k-4 _ & ... (iii)
k +1
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S6.

S7.

From each of the Eq. we get. k= % hence Q devides PR in ratio 1: 2 internally.

If points (-4, 6, 10), (2, 4, 6) and (14, 0, 2) are collinear.
Let point (2, 4, 6) devides the join of (—4, 6, 10) and (14, 0, —2) in the ratio k : 1.

14k—4‘ 6 ‘—2k+10 - (2.4.6)
k+1 k+1 k+1
= 19k-4 _, (D)
k +1
6 .
=4 e (i
- k+1 (i
-2k +10
= W =6 (III)
After solving each Eq., we get
k= 1
2

Hence point (2, 4, 6) devides the join of points (-4, 6, 10) and (14,0, —2) in the ratio > 1=1:2

Hence the given points are collinear.

2AB= BC : I =
A B C
AB
= —=1:2 (1,2, 3)(2, 3,4 X, V¥, Z
B0 x, ¥, 2)

Let the co-ordinates of point C be (x, y, 2)

=1x2+x><1 - % x=6
1+2
= x=4,
3:MX_‘1 — 4+y=9
1+2
= y=35
=3><2+Z><‘| N 5+2=12
1+2
= Z=6

hence pointC is (4, 5, 6).
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S8. Let A=(54,2), B=(8,k—7) and C(6,2,—-1)
Let B devides AC in ratio A : 1

8=61+5
A+1
= BL+8=6A+5 = 2A==-3 | I | | I
A A B 1 C
_3 (5, 4,2) (8, k, =7) 6,2, -1)
= A= —
2
2+ 4 2 % _—J+4
k=17 = k=
~ k= -3+4 1 -9

Hence k=-2.

$9. Letco-ordinates of Qare (Q,, Q,, Q,) respectively.
Let Q devides ABin ratio A : 1

Q, =-1 (Given)
_q= Ix1+2x2 o £ d= - 1 T L T
A+1 A 3 Q 1 B
(1,2,3)%+(Q,Q,Q,) (2,10,1)
~2
= 3IL=-=-2 = L= =—
3
1xA+3 %1
Q= o+ 1
-2
Q=7«.+3=?+3
o+t =2,
3
-2+9
= 3 =
23
3
Hence Q,=+7.
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