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THREE DIMENSIONAL GEOMETRY (3-D)

EXERCISE - |

Sol.1

B

Given 2x2 + 2y2 + 222 = 36
= x2+vy2+22=18
Distance from origin

=x2+y?+2%2 =J18=3,2

HINTS & SOLUTIONS

— —
Normal vector of plane = n1 X ni

=-27+47+3k

w = =
w N o
N N X

Sol.2 C .
PA2 — PB2 = 2k2 Equation of plane
-2Xx+4y-3z=k
X=3)2+(y-4)2+(z-52?-(x+1) _
(_ (y _)3)2 _(y(z " )7)2 —(2k2 - ) passing through (1, - 3, -2)
k=-8
2 =
= 8Xx+2y+24z2+9+2k*=0 Cox+4dy-3z=-8
Sol.3 B 2X-4y +8z2-8=0
= (o]
* t go _98 Sol.8 A
(cxo; o = sin B Let N be foot of poerpendicular = (a, B, )
cos?2 o = 1 - cos? B N(a, B 1) 0
cos?a + cos2p =1 ..(1)
& cos? o + cos?2p + cos?y =1 A(l’ 2, 3) .
Cos?y =0 = y=900 Equation of plane willk be
oX + By +yz=k
Sol.d A passing through (1, 2, 3) ]
) AB = (1,-3-q,0) > k=o+ 2B+ 3y
CD=(3,—BZ—,2) oX+ By +yZz=a+ 2p + 3y
AB | CD re this plane passes through (a, B, y) also
(3-B)+2(-3-a)+0=0 0P H P =t 2h+ 3y
B+20+320 X2 +y2+23-x-2y-32=0
(X -
.9 B
Sol.5 D Sol-9 N (o, B, 1)
(xy +yz) =0 3x—’2y’zz=9
x+z=0and y=0
Two perpendicular plane. a-2 pB+1 y-3
- - = 7\1
3 -2 -1
Sol.6 A a=3A1+2,B=-2L-1,y=-A+3
Normal vector of plane N point lies on the plane
=(2-3,-1-4,5+1) = (-1, -5, 6) 33L+2)-2(-2L+ 1) - (-2 +3)=9
Equation of plane
-Xx-5y+6z2=Kk :>k=£ P(2, -1, 3)
passes through (2, -3, 1) 7
-X -5y +6z=19 N (717:7}
X+5y-62+19=0
P+P m|
SO|.7 A N = _; = P1=2N_P N
X+2y+2z=5 ni=(1,22) 26 -15 17
=Pl |—=/i—5=>
7 7 7
3x+3y +2z=8 no =(3,3,2) P'(a, b, c)
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Sol.10D
X-2 y+1 z-2
3 4 12
Use pases through P(2, -1, 2)
point P
So P,I of line and plane is P (2, -1, 2)
(-1,-5,-10) so PQ =13
Sol.11 A
a-1 B+2 vy-3 —a
2 3 -6

a=22+1,b=31-2,y=-61L+3
(o, B, 7) lieonthe planex +y +z=5

= 5 |(_al bl 0) X (_al OI C)l

= ) \/azb2 +b2c? + c2a?

Sol.14B
Let Point P (o, B, v)
Given that
(a-1)+(a+1)2+PB-1)+(P+1)2+
(y-1)2+(y+1)2=10
202 + 22+ 292+ 6 =0

1 P(2,-1,3) a?+P2+y2=2 = x2+y?+22=2
= A==
7 /
d/
9 _11 15 / Sol.15A
7Ty (2, 3, -6) Let the Eq" of plane
¢
d=PQ=1 7
Q(c, B, v) X " y + 221
a B Y
Sol.12D passes through (a, b, c)
x-1 y-2 _ z-3 a b c
1 2 3 Sy -4+ -=1
a B Y
& X£1 = y£2 = Z;3 common point will be (a, B, 7)
. . . olo
Both lines poasing through same point S0 focus
(1, 2, 3) that they intersect each other b
! a o
at point P. —+ - +—-=1
X y z
Andl o 1.2)+(2.2) +(3.(-2))
ngle cos 6 = =
V1+4+94+4+4 Sol.16 A
T Let the equation of planes
= 0=
2
X,y , z_ X Y  Zz _
Sol.13 A atp TG +p t¢ =1
1 > - . . . .
Area = © | ABx AC| perpendicular distance from orign will be
2 same
2/ P, =P,
B(0, b, 0)
-1 -1
Jl 1 ly=pj1 11
oy a> b2 c? al b? ¢
A(a, 0, 0)
1 1 1
c(0, 0, ¢) 1 1 i_— [ ——
a2+b2+c2 _a%+b%+cf
z
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Sol.17B
x-1 -2 z-3
. yl =22
X-3 y-1 z-2
1 - 3 T 3 =pun....(2)

Variable point on line (1) & (2)
CGr+1,2+2, 20+ 3)&(u+3,2u+1,3u-2)
3A+1=p+3

A+2=2u+1

2 +3=3pu+2

20 +3=3u+2

2 +3=3u+2

By solvingA=1,p=1

Sol.20D
X_Y_zZ_ -
1 =3 3 A = point (&, 2, 31)
Xx-1 y-2 z-3
3 -1 4 M

— Point (3M + 1, -M + 2, 4M + 3)

Xx+k y-1 z-2 _t

3 2 h
= Point (3t -k, 2t + 1, ht + 2)
If all three lines are concurrent

A=3u+1;2h =-u+2;3x=4u+3

A=1 =1
Intersection point (4, 3, 5) —H
Equation of plane 1 1
4X+3y+52=k 3t—k=1, 2t+1=2:>k=5 :>t=5
passes through (4, 3,5) = k=50 ht+2 =3
4x + 3y + 52 =50 ht=1= h=2
Sol.18 D Sol.21 A
- A(2-x,2,2)B(2,2-vy,2)C(2,2,2-z2
2x-y+z=6n =(2,-1,1) ( )B( vr2)C( )
D(1,1,1)
normal vector of other plane
N ~ N A_>B = (XI Y O)I A_E: = (XI 0/ _2)1
i j k
- 1 1 2 - A n
no = | o ol =21+2]-2k AD = (x -1, -1, -1)
If A, B, C, D are coplanar points then
- =d =
- - [AB AC AD] =0
ni.N2 -
anglecoso0=| 5, =0 =>0= <
|ny|ln2 | 2 x -y 0
1
X 0 -2 =0 :-%4-V+?2=1
-1 -1 -1
Sol.19 A X
i ]k Sol.22 B
— 1 -3 1] _ 2 ~
= 2 1] =51 +5k |AC| =2
lal =lpl=1a-bl=42
b3k la-¢cl=2
- 2 -1 3 2 . °
= =-2i+(2+ + (2 +
n, I 2i+(2+3a)j+(2+a)k
E_é b+c
p (0, -5, -3) ; R(0, -1/5, -3/5) )2 2 (b-23).6+8) 1
H H COSsO = — — = — — ="
For compaire lines E_é bic ‘b—25Hb+E:‘ 2
[PQ M Hl=0=a=-2 2 2
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Sol.23 A Sol.28 D
A (a, b, ¢) B(a’, b’, c’) Direction of line = (1, 2, 2)
N normal vector of plane = (2, -1, /i)
Line AB =(a,b,c)+A(a’"-a,b’-b,c" -¢c)
=(a+21a,b+ab,c+Ac’)-A(a, b, c) _ 2-2+2Jn 1
It will p’)asies thbr’ough orig’in \(/)vhen sin6 = Jltd+aa+1+2 3
at+ra’'=b+rAb'=c+ic’'= M=5 40
a b C
a_P_ < 5
:> = =
1 1 1 }\’ = —
a b C 3
Sol.24 D Sol.29 C
Iacl=2;1al=15l=13-bl= a2 cosze+coszl3+cosze_=1
) 2cos?2 0 =1 - cos?2 B = sin2p
la - bl =2 2c0s2 0 = 3sin20 = 3 - 3 cos20
cos?2 6 = 3/5
b .)(b+¢
27 al. 2 Sol.30C
Cos 0 = ~— _ 2x+y+2z=8 (1)
b ~||b+c
2.3 5
2 2 2x+y+22=—5 .(2)
R 5
!b—2a!.!b+c! _ 8+ 21 7
N — Distance= —— 2 = = =
‘b—ZaHb—C‘ Jai1+4 2x3 2
1 Sol.31B
put all the values cos 6 = 2 Xx=y+a=2z (1)
X+a=2y=2z . (2)
we have option (B) & (C)
Sol.25A . : but ifwe look at option B
Assume P is centroid o . . .
it will satisfy the given equation
R Angle between two faces is equal to the
I S
Directionofline= 2 3 1 =3i-3j+3k angle between the normals n1 and n».
132 N
ni1 — normal of OAB
0O.D. (x-axis) = S = = :2 = normal of ABC
T Ja+a+a 3
i3k
- _ o - _
Sol.27 D n1‘OAxOB_1 21
213
1
¢ =cosa= T3
2 PR R
V2 =5i-]J-3k ...(1)
1 . a
Z+m2+n2=1 2= ABXAC= ~
nN=0=cosy=0 —~y==
! 2 =71-5]-3k ..(2)
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- - Y
. ni.np _19 o _1£ §=C = vy =3C
cos —ﬁ—35 = 0=CO0S 35
n21in2 xX Y .z _ X, Y  Zz_
3a T3 T3l gty tcT3
Sol.33C
Sol.36 A
Xx-2_y-3 _z-4, D.R.of OP = (1, -2, -2)
1 1 -k’ y
P
x-1 y-4 z-5
k ~— 2 1
A2, 3, 4) B (1,4,5) 3
D.R. (1,1, -k) D.R. (k, 2, 1)
-1 1 1
Coplanarthen =| 1 1 -K -9 0 X
2 1
= k=0o0ork=-3 7
Sol.34 D D.C. of OP = [l—_z—_zj
x=ay+b,z=cy+d 333
andx=a'y+b,z=ch+d . . 1 -2 -2
b oy 2 Vector 0P = 0P| (3735
a C =(1,-2,-2)
-b' -d'
and XT =y = ZC, Sol.37 B
poerpendicular then a=(1,5-3)
aa’+1+cc’=0 b =(-1,8,4)
Sol.35C a.b
Let the equation of plane : €S8 ="3116
y
1 Sol.38 A
Ley the equation of plane
B(0,B,0)
5 + l + E= 1
a b C
N
>X B(0, b, 0)
A(a,0,0)
C(0,0,v)
i 2 A (a, 0, 0)
X
—+ S+ =1 (1
o B Y (1)
c(0, 0, c)
% =a = o= 3a
given that p =
b ez
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1 N 1 N 1 1 )
or 5 + 5 + &5 =
a2 b2 c2 2 (1)

Let centroid (u, v, w)

1
u=Z = a=4u
b
V=Z = b =4v
c
W=Z = C=4w
1 1 1 1
+ + =5
160> T 16v2 T 16w?  p?
i+ 1 N 1 16
u2 2 WZ_D2

Sol.39C
A (21 3/ 5) B(_ll 2/ 2) C(}\’I 5/ 4)
A(2, 3, 5)
B(-1,2,2) ™M C(»,5,4)
A-17 p+2
mi~2 2" 2

D.R> of median through A :

(7‘__1_22_3,“_+2_5J

Sol.40D
The DC's of incident RAy arew (1, 0, 0).
Let the D.C's of reflectd ray be (A, m, n)

\(glmln) M(l, _11 1)

AN (1,0,0)

= The D.R.'s of the normal to polane of
mirroris (-1, m, n)
(-1 ~m _n
1 -1 1
f=A+1, mMm=-X,n=2A
2+m2+n2=1
(A+1)2+22+22=1
322+20=0
A =-2/3

12 -2
D.C's of reflected Ray 3373

122
or {73733

Sol.41B
i J ok
. : 112 Ao oA
dirmofline =15 3 4 =-27 + ¢

DR’& = (-2, 0, 1)
(g xfp) X g = (=27 + R) X | = 2]

2 2 2 = distance = 2
(X—S 1 p.—8j Sol.42C
2 2 2 x—2_y+1_z—1_k
As thje median through A is equally inclined 3 2 7 -1 7
to He axis (Br+2,20-1,1-1)
D.R.'s will be and equal to k. z=0 = r=1
Xy = c2
A-5 . u-8 Br+2)(2r-1)=c?
_2 _ __2 _ _
K _i_ K =>A=6andp=9 putr=1 = c2=5 = C=i\/§
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Sol.43C
Distance = {x2 +y? + z2

= J2t)? + (4t)? + (4t)>

= 6t t=10
Distance = 60 km

Sol.44 B
Let the point P(x, vy, z)
Asking minimum value of OP?2
= 1" distance of origin from plane

d P d? i
= Y :> = —=
vaZ +b% + c? za?
Sol.45B
Since three lines are mutually

perpendicular
0, + mm, + nyn, =0 ; (05 + mym,
+n,n; =0
(300 + mymy +n3n, =0
Also 2+ m2+n2=1;02+m2+n2=1;
(0, + 05+ £3)2 + (M + n, + my)?
+ (n; + n, + ny)?
= (0,2 + 20,2 + 20,052 + 250, 0,
+ 230505 + 23050,) = 3
= (L, + 0, + £3)2 + (M, + m, + my)?
+(n, +n,+my)2=3
Hence direction cosines of OP are

(fl-i-fz +f3 my + My + M3 n1+n2+n3j

NN B

Sol.46 C
Equation of lines :

Xx-2 y+3  z-1

3-2 -4+3  -5-1

Xx-2 y+3 z-1 z-1 =
1 -1 -6 -6

Points (A + 2, -A -3, 6L + 1)
Point will be on given plane

20+ 2)+ (-2 =-3)+ (-6 +1) =7
>A=-1

Intersection point (1, -2, 7)

Sol.47 A
Direction ratio's of line = (-2, 1, 2)

N (=212
Direction cosine's = 33’3

-2 1 2
?, COS@Z = §, C0593 = §

C0s260, + C0s20, + C0s20,
= 2 [cos?0, + cos?0, + cos?65] - 3

4 1 4
=2—+—+_ —3:—1

coso =

3 3 3
Sol.48 A
X-a y-b z-c _ .
7 = m - Point (p, q, r)
P(p, q, 1)
d
e —
(a, b, 0) d'c's
(¢,m,n)

Let ?1 =(p-a) ?+(q—b)3+(r—c)3

- _ % 5 ~
ro =/i+ml]+nk
- -
ri.rz
coso =,
[ri|r2]
4) -
also d=|ri]|sinod
*> -
d2 =|r1]%sin%
-
= |71 12 (1 - cos20)
- -
. (r1.rz)?
=lr 12| > - 5
Iri Pl rz |
- -> -
d>=lr1?-(r1.rp)?

=[(P-a)2+(q-b)?+ (r-c)?]
-[¢(p-a)+m(q-b)+n(r-c)l?

MorTionN:
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