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 *l'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
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8. The point( 2. () & 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. ['_J':= v, [:l_'l

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

Ans. II

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

Ans. ﬂ"c:r: +b7+¢’
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CBSE Class 12 Mathematics

Important Questions

Introduction to Three Dimensional Geometry

Chapter 12

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, 1.0 |bea

point in £} -plane such that PA=PB=PC

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

ibq-:lf—ﬁ.]l:ﬂm‘z:f_jl}l:ﬂ ------- |':r:|

PB=PC

— PR* = PC"*

= (x— D_’|: +y —3_’|: +(0 —2_’|: = ['_x—[]_]: +y- D_’|: +['_r:1—1_'|:
= —6y+12=0=y=2_ .. i)

Putting V= 2 in (i) we obtain =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 P| X, V.2 | be any point which is equidistant from A(0,2,3) and B(2,-2,1). Then
PA=PB

— PA2=PB2

= J(x=0) +(y=2) +(2-3)" = J(x-2) +(y+2) +(z-1)’

= dx—-8y—-4l+4=0o0rx-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 = J(2-0) +(-1-1) (+3-2) =~f4+4+1=3
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BC=yf(1-2) +(=3+1) +(1-3)" =T+3 74 =3
and Cg= 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

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

bt | el

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 __1’1+J;1+21 L el zl+z:+z=_
ls = -: -
' 3 3 3

and C( ViZ

-
BT

42

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

Z z

-
&

[FE]

Coordinates of D are = z

[ tx Yty |
3 |-

|

[ -
. -
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-

Let G be the centroid of A_4EF{ Then G, divides AD in the ratio 2:1. So coordinates of D are
1x+

X f Vs (z;+z; ||
5100 5 ly+2 —= 1242 ——
B ) L2 ' 2 )
1+2 ' 1+2 1+2 ,
|
't xtx wtvtyy Z+z,+ 2
je 1 -2 "5 -l -2 -3 071 7L T
\ 3 ) 3 ' 3 '

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

Ans.Distance

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

BC =\f['_3+1_']: +(54+1) +(7+1)" =+16+36+64 =220

Distance

AC|=f(3-1) +(5-2) +(7-3)" =E70+16 =29
= |BC| = | 4B| + | 4c
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.. 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+45x2 8410 18
T s 7 7

2%345%x-1 6-5 1

y=

2+5 7 7

2

_2x245x4 4420 M
+3 7 7

[ Ry S

.. Required paint R. —.=.— |

LY e

(ii)For external division.

T

2wd —
=

V=
i 2-5 —3 —3
E_ZKE—EK—I_—I—IU_—lﬁ_lﬁ
2-5 —3 —3 3
".Required o'mtRJ2 1 16%1
. Requi i I
R E R Iy

LY -

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

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

2a =

=

|

Similarly O FP = PE

= 1=

| o

Alxv.z.) Blx.v,.z,)and C x.y..z. | D, E and F are mid points of side

BC.CA4, and .45 respectively,

x +x
Then L "2 — ]
3y

.-'l.l-l + .-'I.l-: = _2 ...... [1]

Wt

o
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1 3 :3

2
4+ =6...(7)
¥ty

5 =0
Mm+y;=0... LS]
zl+zﬂ:1

3y

Adding eq (1),(4) and (7) we get
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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— 21z =1Also find the co-ordinate of the point of division

Ans. Suppose plane 2x+ 2y —2z=1divides 4( 2.1 5)and B(3,4,5)in theratio -] at

pain

Then co-ordinate of paint

" Point (' lies on the plane 2x+2y—2z=1
. Points {_" must satisfy the equation of plane

il T T I 43 e S -
3 3A+2)  [44+1) . IA4S
L A+L

+2 -2 =1
oA+l ) A+ )

i f
- LS e

o

= 8i-4=4A+1
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= 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 {F({ are

Adding eq. (3), (6) and (9)

Co-ordinate of centroid

x+x+x; 3

xr=——=  ="=1
3 3
3

z=21+z:+z_= =—6=_2
3 3

[L 1;—2}
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12. The mid points of the sides of a A 4 E( are given by
(—2.3.5). (4.-1.7) and (6.%,3find the co ordinate of A, B and C

Ans. Suppose co-ordinate of point _4 B (. are| ey B ]

|7 25.2; ) and (3. 1525

-
3

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

WV, + Vo
v oa ..-_:3
2
Yo+ =6..(5)
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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 =z, =1
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~.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 O(10.—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
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[2(10)+1(4) 2(-16)+1(2) 2(6)+1(-6)
1+2 S 12|

142
-.§(8.-10,2)
). 0(-1.-2.-1). R(2.3.2) and S(4.7.6)

14. Show that the point P(1 2 3|
taken in order form the vertices of a parallelogram. Do these form a rectangle?

3420

o T1+2 243
Ans.Mid point of PR is . .
\ 2 2 2 !
305 50
ie. | =, —.—|
\272°2)
F-144 247 -1+6)
= ,_r = :

also mid point of QS is |

£

2| L
(S

-

P
(¢
[

[
.

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) =3 and

155

&

0S =4 +1) +(T+2) +(6+1)" =
PR = (S 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

—3.4)and @(%,0,10find the co-ordinates of the point R

P(2
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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

8442 .1
= — =4 | A==
A+1 2

.. co-ordinates of point R

_3 10x%+—1
1 ie(4-2.6)
—+1 —=+1

2 2

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.g) and R(—5.9.6are collinear

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

VK+1 7  K+17 K+1 )

. co-ordinates of point P

Q(-3.P.q)
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.. 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(L2.-4), C(-11,2}

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

-
&

Mid point of A |

3-1 —141 2+2)
2 72 2 )

=(1,0,2)

(x+1 y+2 4+z)
Mid point of BD - i '
L2 2 p

- - -
S -

Mid point of AC = mid point of BD

x+1

=1=x=1
2
v+ 2
- 5 =0=yv=-2
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—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! — < where Kis a constant
Ans. Let co-ordinates of point P be

(x,3.2)

PA =(x=3) +(y—4) +(z-5)

=x' —6x+9+ 1 -8y +16+z"'—10z+25
="+ v +z'—6x—8y—10z+50

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

= +2x+1+1 —6v+9+ 2" —14+49
=+ 4+ +2x—6y—14z+59

PA*+ PR =K’

2o +y 2 =414y - 242 +109= K7

E*—109

x +y 4+ -2x—Ty-12z=
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CBSE Class 12 Mathematics
Important Questions
Chapter 12

Introduction to Three Dimensional Geometry

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| ey e} 1,

B ['_I:z V5.2, _'J, C['_ X, V3.5 _'| and [ ['_1’4= Vi 34_'|

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

| TRtk WTW Ty, 5+2,+z;

1 = =
| 3 3 3 ]

G xtxt+tx, vty ty, zt+z,t+z,

L 3 ' 3 ' 3 ]
G| Ntxtx WtV Tl )Ttz

L 3 3 ' 3 ]
G| BaTHTH VTt ZtnTa

4
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| gt txnt+tx, wty
I 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
- _]- -

Hence the point Gi 1 1 y | 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
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F(2,3,4)
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; ==4
n+x =4 [ Vi1 |
Wty =6 [ Viii
ztz, =8 | ix |

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

2(x+x+x) =6

Subtracting eq. (7 |.({iv].& (i |from (x | we get

=1, x=3 x=-1

LFE ]

Similarly, adding eq. (ii},(v) and (iii |

Subtracting eq. (if).(v] and (viii | from (xi

.. Coordinates of vertices of /5 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
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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

P (Jin the ratio m1, - m1,

Clearly APRL'~ AQRM ' [By AA sinilsrity]

_ [
po
PL' PR
MQ' RQ
LL-IP m

— =
MO-MM' m,

¥4

NR-IP m,
MO—-NR  m,

Z—Z iy
— 1 _ "

M. 2y T LI,
= zI= - -

m1+m:
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e X+ X
Similarly x'= and
W T M,

my; i

Y=
m‘1+m:

4. Show that the plane ax+ 51 +¢z + 4 =() divides the line joining the points

. . . . . ax +hy t+ez +d
[,z |and (x,, ¥y, Z, | in the ratio s
' ' T ax, +by, +ez, +d

Ans. Suppose the plane ax+ 81 +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
o =—: . .:I" = —_— = . z =—-_"
A+1 A+1 A+1

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

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

Hence Proved.

-

Y . (1 247)
5. Prove that the points (0 0.0 4(2.0,0], B|1=\E=D|= and C| 1_£ lare
: : : : . ) . \E 5 )

i
S

the vertices of a regular tetrahedron.
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Ans. To prove O, A, B, C are vertices of regular tetrahedron.
We have to show that

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

0A1=f(0-2)"+ 07 +0° =2 unit

|0B|=J['_m—1_'|:+|jﬂ—£]‘ +0% =~/1+3 =+f4 =2 unit

oc)- lo-1)+ 0-L
oo g o2

1 8
1+—+—
3 3

= _2 .\.I{_—’rumt
3

IAB|=J['_2—1_'|: +0=-f3) +(10-0) =+1+3+0
= /4 = 2 unit

|BC|=\][1 1)’ +E~E—TE‘ | ,,};—:
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| = |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 _'I and ['_—:l= 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, v.z |

|PA|= \{'['_x+ 27 +H(y-2) +(2-3)

|PA|= ’J{I: +yi 42+ Ax—4y—62+17

BBI= f(x+1) +(v—4) +(z+3)’

|PB|= J.T:-l-_}'j +z2+2x—8y+6z+26

" 3|PA| =2|PB|

9 PA2=4 PB2

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

-

Sx 457 +521+28x—4y—30z4+49=0
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