CBSE Class 11 Mathematics

Important Questions
Chapter 12

Introduction to Three Dimensional Geometry

1 Marks Questions

1. Name the octants in which the following lie. (5,2,3)

Ans. 1

2. Name the octants in which the following lie. (-5,4,3)

Ans. I

3. Find the image of (-2,3,4) in the y z plane

Ans. (2, 3,4)

4. Find the image of (5,2,-7) in the Xl plane

Ans. (5,2,7)

5. A point lie on X —axis what are co ordinate of the point

Ans. I'_cL 0. U_'I

6. Write the name of plane in which x axis and ' - axis taken together.

Ans. Y7 Plane

7. The point| 4, —3.—6 ] lie in which octants

Ans. ['T]T



8. The point| 2_()_8] lie in which plane

Ans. Y7

9. A point is in the XZ plane. What is the value of y co-ordinates?

Ans. Zero

10. What is the coordinates of XY plane

Ans.|x, 1, 0]

11. The point [ —4,2_5 | lie in which octants.

Ans. I

12. The distance from origin to point ( a_b_c | is:

Ans. ﬂ"c:r: +b7+¢’
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4 Marks Questions

1.Given that P(3,2,-4), Q(5,4,-6) and R(9,8,-10) are collinear. Find the ratio in which Q
divides PR

Ans. Suppose Q divides PR in the ratio ,i :1. Then coordinator of Q are

(9743 84+2 —10i-4)

CA+L T A+1 T A+l )

But, coordinates of Q are (5,4,-6). Therefore

94+3 _ 8A+2 _, -10A-4
A+l | TA+]

L

These three equations give

e
Il
[y

So Q divides PR in the ratio % -lor1:2

2. Determine the points in t}'plane which is equidistant from these point A (2,0,3)
B(0,3,2) and C(0,0,1)

Ans. We know that Z- coordinate of every point on X}'-plane is zero. So, let P|x, v.0|bea

point in £} -plane such that PA=PB=PC

Now, PA=PB



— PA%=PB?
= (x=2) +(y=0)"+(0-3)" =(x—0) +(y=3)" +(0-2)

:,,H_‘I_‘-;—ﬁl]'zﬂli]T:I—Ej':D ------- |':r:|

PB=PC

— PR* = PC"*

= (x— D:I: +ly —3_’|: +(0 —2_’|: = ['_x—D_'lz +ly— L‘J_’|: +['.r:1—1.'|:
= —6y+12=0=>v=2__ . (i)

Putting V= 2 in (i) we obtain v =3

Hence the required points (3,2,0).

3. Find the locus of the point which is equidistant from the point A(0,2,3) and B(2,-2,1)

Ans. Let FP|x, V.2 | be any point which is equidistant from A(0,2,3) and B(2,-2,1). Then
PA=PB

— PA2=PB2

= \/r'_x—ﬂ_'r +Hy-2)+(2-3) = \/['_x— 2 +Hy+2) +(z-1)

= 4x—-8y—-4l+4=00rx-2y-2+1=0

4. Show that the points A(0,1,2) B(2,-1,3) and C(1,-3,1) are vertices of an isosceles right

angled triangle.

Ans. We have

AB = [‘_2—0_1: +[_—1—1_'|: [_+3—2_'|: =4+4+1=3



BC=yf(1-2) +(=3+1) +(1-3)" =T+3 74 =3
and g = f(1-0) +(=3-1) +(1-2)" =1+16+1=342

Clearly AB=BC and AB%+BC%=AC?

Hence, triangle ABC is an isosceles right angled triangle.

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

Ans.Suppose the given points are collinear and C divides AB in the ratio ,i-].

Then coordinates of C are

-
-

[ -
Ly

2A+3 34+
LA+LT A+1 T A+

=
S -

But, coordinates of C are (3,0,-1) from each of there equations, we get i =

b | s

Since each of there equation give the same value of V. therefore, the given points are

collinear and C divides AB externally in the ratio 3:2.

6. Show that coordinator of the centroid of triangle with vertices A( x;1,z,), B(x,1,2,),

) i I = - = -
3 3 3

|l xtwtz Mty ty, ztz;+z;
and C(x,1.z.)1s . - ] S

-
T

42

Ans. Let D be the mid point of AC. Then

Z z

-
&

[FE]

Coordinates of D are = - =

fa Ty T .
3 |-

|

[ -
“a -



-

' (20, +3 ) A ¥ty Azt
- 3 - =, . d E 1
1-11+_T 1-,:'-'1+-: ~ | 131+- !
1+2 ' 1+2 1+2 .
|
. [ .-'|.F1 + .-'|..-\- + .-'L-:\-' ':Ll + :_I.-.-\- + :_L.:\.' z]. + E-\. + z:: :
l.e. = = - = = =
| = s |
E 3 3

7. Prove by distance formula that the points 4(1.2.3). B(-1-1.—-1)and (3.5 7
are collinear.
Ans.Distance

AB = J(=1-1) +(-1-2)" +(-1-3)" =370+ 16 =420
Distance

BCI=J(3+1) +(5+1) +(7+1) =16+ 36+ 64 = 2429

Distance

AC|=f(3-1) +(5-2) +(7-3)" =E70+16 =29
-~ |BC| = |4B| + | 4



.. The paints A.B.C. are collinear.

8. Find the co ordinate of the point which divides the join of P2 —1 4)and ((4.3.2]

in the ratio 2 : 3 (i |internally | ii | externally
Ans.Let paint R | x. V.Z | be the required paint.

(i)For internal division

2x4+5x2 E+10 18

xX= = = —

2+5 7

2%345%x-1 6-5 1

2+5

et
Il

x4 4420 24

5
3 7

+
+

[ S I-.I'

_ _ _ (18 1 241
"-Required paint | —.-.—

LY e

(ii)For external division.

2x4-5x2 E-10 -2 12
= = = = —
2-5 -3 -3 3
1_2}{3—5}{—1_5+5_11
” 2-5 -3 =3
E_IKZ—EK—I_—I—ED_—lﬁ_lﬁ
2-5 —3 -3 3
_ 2 -11 167
".Required point  — —— —
W3 3 3 !

LY -

9. Find the co ordinate of a point equidistant from the four points



0(0.0,0). A(a.0.0), B(0.5.0)and C(0,0.c|
Ans.let P(x. v.z :I be the required point

According to condition

OF =PA=FPE=PC

Now (OF = P4

= OP° = PA°

= +y+z = J:—c;r_']: + ['_J.'—L"J_']: +(z —D_']:
=5 x* +_:L': +7i=x' - 2ax+a’ +_:L': 4z

2a =

=

|

Similarly O FP = PE

= 1=

| o

Alx v.z,) Blx,vy,2z,)and C(x, 15,2, ) D E and F are mid points of side
BC.CA, and 4B respectively,

x + X,
Then _L__"= —_1




Adding eq (1),(4) and (7) we get



2(xq+x,+x; ) =—2+2+6

Adding eq. (2),(5) and (8)

-

" a
Hence co-ordinate of P =

b
LY

b |

2|

10. Find the ratio in which the join the _4( 2,1 5] and B (3.4.3 | is divided by the plane

2x+ 2y— 2z =1Also find the co-ordinate of the point of division

Ans. Suppose plane 2x+ 2V — 2z =1divides 4(2,1.5)and B(3.4.5|in theratio ,i:]1at

pain

Then co-ordinate of paint

" Point ( lies on the plane 2x+2y—27=1

. Points {C' must satisfy the equation of plane

-.-. L ‘-rl\"\.l ..-. - l\"\.I
5 3,-‘.+.,_|_,r 4A+1Y
2 — |+2 |—2

LA+

= 8i—-4=4+1

-

-

(3445

10



= A=

—d | LA

.. Required ratio 5:7

11. Find the centroid of a triangle, mid points of whose sides are

(12.-3). (3.0.1) and (-1.1.—4)
Ans. Suppose co-ordinate of vertices of A 4B are
Adding eq. (3), (6) and (9)

2(z,+z,+z;)=—8-6+2

Co-ordinate of centroid

x+x+x; 3

r=——— = =—_=1
3 3
v, + v, + V.
:_|__="1 i ":=—=1
3




12. The mid points of the sides of a A 4E( are given by
[—=2.3.58). (4.-1.7) and (6.5,3)find the co ordinate of A, B and C

Ans. Suppose co-ordinate of point 4 B (" are|x;. 1.7 ), (25.15.7,) and |, 15,2

-
3

respectively let IJ. £ and F are mid points of side 5. (.4 and 4B respectively

12



3 =—1
2
Wty =—d... [:S:]
ntz; .
z

Adding eq. (1), (4) and (7)

2(x +x,+x)=12-4+8

v -3, 1= 1. v, = 0

LFE]

Similarly z; =9, z =5 2z, =1

13



~.co-ordinate of point 4. 5. and (' are

A(12,0,-4). B(1,9.-3), and €(5.1,9)

13. Find the co-ordinates of the points which trisects the line segment PQ formed by
joining the point P (4 2 —6|and Q10 —16.6|

Ans. Let R and S be the points of trisection of the segment PO. Then

- PR=RS=50
—2PR=RQ
FQ

1

[ KN ]
=
=

—

ot | b=

3
&

.. R divides PQ in the ratio 1:2

.. Co-ordinates of point

R'l[‘_m_'|+:x4 1(—16)+2%2 1x6+2(-6) ]
| 1+2 7 1+2 7 142 |

=R(6.—4.-2)

Similarly PS = 250

—

= | 2

S

.S divider PQ in the ratio 2:1

.. co-ordinates of point S

14



12(10)+1(4) 2(-16)+1(2) 2(6)+1(-6) |

1+2 |

1+2 1+2

-.§(8.-10,2)

14. Show that the point P(1.2.3). O(-1.-2.-1). R(2.3.2) and §(4.7.6)
taken in order form the vertices of a parallelogram. Do these form a rectangle?

3+ 2 |

o 142 243
Ans.Mid point of PR is . .
\ 2 2 "2 )
305 50
ie. — —,— |
\272°2)
f-144 247 -1+6)
TS T3

"

also mid point of QS is

2| Le
2| L

-

P
(¢
2| e

[
L

Then PR and QS have same mid points.
.. PR and QS bisect each other. It is a Parallelogram.

Now PR =,[(2-1)"+(3-2)" +(2-3) =~f3 and

=-J155

0S = (4+1) +(7+2) +(6+1)’
.. PR = ()5 diagonals an not equal

. PORS are not rectangle.
15. A point R with x co-ordinates 4 lies on the line segment joining the points

P(2,-3.4)and Q(8,0,10)find the co-ordinates of the point R

15



Ans. Let the point. R divides the line segment joining the point P and Q in the ratio /-1,

Then co-ordinates of Point R
[8i+2 -3 104i+4]
| A+1 TA+1T A41 ]

The x co-ordinates of point R is 4

8A+2 .1
= — =4 | A==
A+1 2

.. co-ordinates of point R

_3 10x%+—1

g - = i_e_['_—L —lﬁ_'l
—+1 =+1

¥ ¥

4

16. If the points P(1.0.—6), O(-3. P.g| and R(—5.9.6 are collinear, find the values

of Pand q

Ans. Given points

P(L0.-6). Q(-3.P.qg) and R(-5.9.6are collinear

Let point Q divider PR in the ratio K:1
1-5K 0+9K —-6+6K)

VEK+1 7T K+17 K+1

. co-ordinates of point P

0(-3.P.q)

16



E =
E=

-

.. the value of P and q are 6 and 2.

17. Three consecutive vertices of a parallelogram ABCD are .4(3 —1 2| E(1 2 —4)

and C'(—1.12) find forth vertex D

Ans. Given vertices of 11gm ABCD
A(3.-12), B(12,-4), C(-11,2)

Suppose co-or dine of forth vertex I x. 1.z |

-
&

Mid point of AT |

3-1 —1+1 2+2)
: -2

- -
LY -

=(10.2)

Cx+l y+2 A+
Mid point of BD - i '

o TN TR TR

Mid point of AC = mid point of BD

x+1 _

=1= x=1
2
v+ 2
- =0=yv=-2
2

17



—4+z
2

=2=z=8

Co-ordinates of point [} ['_L -2 S_']

18.If A and B be the points (3.4, 5| and(—1.3. 7 | respectively. Find the eq. of the set

points P such that p 4! pp! — g where Kis a constant
Ans. Let co-ordinates of point P be

(x1.2)

PA'=(x=3) +(y—4) +(z-57

=x? —6x+9+ 1" —8v+16+z"—10z 425
=+ v +z7—6x—8y—10z+50

PB =(x+1) +(y=3) +(z=7)

=+ 2x+1+17 —61v+9+ 27 —14+ 49
=+ v 4+ +2x—6y—14z+59

P4+ PR =K’

2 +y 427 =414y =242 +109= K"

E*—109

x+y +z-2x—Ty-12z=

18
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6 Marks Questions

1. Prove that the lines joining the vertices of a tetrahedron to the centroids of the
opposite faces are concurrent.

Ans. Let ABCD be tetrahedron such that the coordinates of its vertices are .4 e L I,

-
-

B(x,¥5.2,), Clag, vs,25)and D(x,, 1,2, |

The coordinates of the centroids of faces ABC, DAB, DBC and DCA respectively

TR T N TN TV 5T T4

1 = - ¥ -

| 3 3 3 _|

|t +x, vty ty, Zt+z,t+z,
G:I - - - |

| 3 3 3 ]

| Nt T, VTV TV, I, It I
G.:L'l ﬁ- - ﬂ- |

| 3 3 3

19



4 . |

e

| 4

Similarly the point dividing CG2, AG3 and BG4 in the ratio 3:1 has the same coordinates.

Nt T TN, WtV TV, TV, 5 tTE, Tt
1 :

Hence the point Gi 1 g 1 | is common to

DG1, CG2, AG3 and BG4.

Hence they are concurrent.

2. The mid points of the sides of a triangle are (1,5,-1), (0,4,-2) and (2,3,4). Find its

vertices.
Ans. Suppose vertices of 4 ABC are 4| oy el 1. B o ) and C( Ry e | respectively

Given coordinates of mid point of side BC, CA, and AB respectively are D(1,5,-1), E(0,4,-2) and

20



F(2,3,4)

21



Adding eq. (7).(iv), & (i)

2(x+x+x) =6

.. Coordinates of vertices of A ABC are A(1,3,-1), B(2,4,6) and C(1,7,-5)

3. Let P [' X.1.8 | and o ( Xy, Vy.25 | be two points in space find co ordinate of point 7

22



which divides P and {J in the ratio m, : 1, by geometrically

Ans. Let co-ordinate of Point R be | x, v, z Jwhich divider line segment joining the point

F (in the ratio ms, : »1,

Clearly APRL' ~ AQRM ' [Bv AA sinilstity]

)

PL' PR

MQ' RO

LL-IP m,

— =

MO -MM' m,

NR-LP my " LL'= MR

MQ-NR m, | and MM "= _1:!1_'
— £ =2 _ L]

£y — £ ¥,

M. Ty T LI,
== - -

W T M

23



e X+ X
Similarly x= and
W T M,

Y, +m )

y=
m1+m:

4. Show that the plane ax+ by +¢cz +¢ =) divides the line joining the points

. . . . . ax +hy t+ez +d
| x.¥,.7 |and [ x,, v,, 7z, | in the ratio _ -5
' ' T ax, +by, +cz, +d

Ans. Suppose the plane ax+ 8y +cz +& =0 divides the line joining the points | x;, 1.z, |

and | x;, v,,z, | in the ratio i1

Ax, +x Ay, +1 Az, + 2
X =—: . ;L = — - . el =—._‘
A+1 A+1 A+1

al Ay +x ) +b(Ay, +3 ) +el(dzy+2 ) +d (A +1)=0
Alax, +by, +ez, +d )+ ax +by, +cz, +d ) =0

_laxg by, +cz +d|
(@, +by, +cz, +d)

Hence Proved.

-

o . (1 242
5. Prove that the points 0(0.0.0), 4(2.0,0], Bllxﬁﬂl and C'| IET{ |are

&
S

the vertices of a regular tetrahedron.

24



Ans. To prove O, A, B, C are vertices of regular tetrahedron.

We have to show that

|OA[=]OB|=|OC|=|AB[=]|BC|=|CA|

0A1=(0-2)"+0% +0% =2 unit

IOBI=J|‘_D—1_'|:+|jD—£]‘ +0° =143 =4 =2 unit

-
-

P .:_ F’«j"_i

|OCl= 10— N-FD—

2 |

3

"=-1|

o

1 8
1+—+—
3 3

= _2 .\.I{_—’rumt
3

IAN=$2—Jf+{G—J§f+UD—Df=uﬂ+3+0
:\,!__1: 7 unit

- = a "

|BC|= |J—Jj3+:J_—

¥y
=10+ — +§
:‘.‘-_\E-’! _‘l
S
= 1_- = 2 unit
3

25



. |AB| = |BC| = |CA| = |OA| = |OB| = |OC| = 2 unit

.. 0, A, B, C are vertices of a regular tetrahedron.

6. If A and B are the points ['_ —2.2.3 _'| and ['_—lz 4.3 _'| respectively, then find the locus of

P such that 3|PA| =2 |PB|
Ans. Given points 4(—2.2.3]and B(—14.—3]

Supper co-ordinates of point P|x, 1.z |

|PA|= \[’['_x+ 27 +(v-2) +(2-3)

|PA|= J.T: +1 42+ Ax—4y—62+17

|PB|= \/['_x+1_'|: +H{y—4) +(z+3)°

|PB|= JJ:E+J;2 +z24+2x—8y+6z+126

" 3|PA| = 2|PB|

9 PA2=4 PB2

O +1 +z7 +dx—4y—62z+17)=4{x" + 17+ 27+ 2x -8y + 62+ 26|

P45y + 527 +28x—4y-30z+49=0

Sx

26





