CBSE Class-12 Mathematics
NCERT solution
Chapter - 11

Three Dimensional Geometry - Miscellaneous Exercise

1.Show that the line joining the origin to the point (2, 1, 1) is perpendicular to the line
determined by the points (3 5 —1)_ (4 3. —1] :

Ans. We know that direction ratios of the line joining the origin (0, 0, 0) to the point are
X=X,V —V.2,—2,=2-0,1-0,1-0=2,1,1=g,_h.¢

Similarly, direction ratios of the line joining the points (3.5, 1) and (4.3.—1) are
=Y~ W2y =z = 4-3.3-5-1-(-1) = 1.-2.0 = a).b,.c,

For these two lines, g, a- + 1 E-: i C,

=2(1)+1(-2)+1(0) =2-2+0z0

Therefore, the two given lines are perpendicular to each other.

2.If [ w1 . and [, 4, 7, are the direction cosines of two mutually perpendicular
lines, show that the direction cosines of the line perpendicular to both of these are

Ans. [ . and [, ., 1, are direction cosines of two mutually perpendicular of two

given lines L1 and L. (say)
Let ;: and ;A be the unit vectors along these lines L.; and L.
o =hidmjtndand s, =1i+m, f4nk

Let L be the line perpendicular to both the lines L; and L, and let ;‘ be a unit vector alongg
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line L perpendicular both lines L.; and L,.

- Cross-product of two vectors = :x:a . _‘ ‘ ‘ sin E'El M

[~.* L1 _ L2 (given, .. angle between them is §)°]

-

- o
= M KA, =0

A

= n=ixn =|

=
L

]

= 5= ( #my, —m:nlj?—lzfln: —EJH1]}+I:flmz — 1, ) k

Since,;‘:, is a unit vector, therefore its components are its direction cosines.
Thus, direction cosines of .. are w11, —m,1 . Ly — oy, Lwey — 1y

= direction cosines of line L are #1,11, — m,ige ity =1 0. [y —1my
3.Find the angle between the lines whose direction ratios are a.5.c and
b—c.c—a.a—b

Ans. Direction ratios of one line are @.5. ¢

== A vector along this line is j by = o b Sk

Direction ratios of second line are & —c.c —a.a—b

:‘;aAvectoralongsecondhnels.ﬁ,_[ﬁ:—rl +[f—c:rl +[c:r .‘;JIA

Let & be the angle between the two lines, then

-
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|£Tl.'i:_| alb—c)+blc—al+cla—-b)

cos&d =

B| ] e e e J{_E: —c) +(c—a) +(a—b)

ab—ac+bc—ab+ac—bc

= 1 13 1 P . 3 P . 3 P o ZOZCD59D=
«fc;r 0"t yjlo—c) +le—a) Hla—b)

— & =90

4.Find the equation of the line parallel to x— axis and passing through the origin.
Ans. We know that a unit vector along *— axis is j = ; + []}' + 0k

e
T

.. Direction cosines of x — axis are coefficients of ; 7.k in the unit vector

ie,1,0,0=1 m.n

.. Equation of the required line passing through the origin (0, 0, 0) and parallel to x— axis is

x—0 y-0 'z2=0 .,V =z
1 0 0 1 9 0
Vector equation of the required line is 5 — 5+ i}

=7 =0+4i la=0a0d p =7 ]

= r=Ai

5.If the coordinates of the points A, B, C, D be (1, 2,3), 4,5,7), [ —4.3.—6 ] and (2, 9, 2)

respectively, then find the angle between the lines AB and CD.
Ans. Given: Points A1, 2.3), B(4.5,7).C(—4.3.—6) andD( 2.9 2.

.. Direction ratios of line AB are x, —x;_ Vv, — 1.2, — I

E ] e

= 4-15-2,7-3=33.4=qa,.b.c o
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.. Avector along the line AB is "371 = 3A +3 A +_1I;
Similarly, direction ratios of line CD are x, —x;.1, — 1.2, — 3
=2-(—4).9-3.2-(—6)=6.6.8=a,.b,.c,

. Avector along the line ABis 7. = 67 + 5:}'4_ R

Let & be the angle between the two lines, then

o | (Ble)+3(6)+4(8) _[18+18+32 68 68 _
B[ o] BTO+1636+36-64 334136 NB4x34xd 3450

1

= cosl”

= 8=0

Therefore, lines AB and CD are parallel.

) x— v—2 z—3 1 —1 " .
6.If the lines == = and =~ = yl = 56 are perpendicular, find the
—3 2k p gy
value of [
, , ., X— yv—2 z-3
Ans. Given: Equation of one line is == =
—3 2k 2
Direction ratios of this line are its denominators, i.e., =3, 2k, 1 = a,. 5. ¢

.. Avector along this line is '5'_1 ——3i+ 2+ 2k

Again, equation of second line is - = =

3k 1 —5
Direction ratios of this line are its denominators, i.e., 34.1.—% = 4., b, ¢,

| ~
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.. A vector along this line is ,g;_ = 3;‘;? + :_ -jj}
Since these given lines are perpendicular.
E .ETI.‘J_ =aa, +ob, +cc, =0
= (=3)(3k)+(2k)(1)+2(-5)=0 =9k +2k-10=0

-1

i

—Tk=10 = k=

"-\-\||

7.Find the vector equation of the line passing through (1, 2, 3) and perpendicular to the

planer| +2 —qﬁ:'|+9 0.

Ans. The required line passes through the point P (1, 2, 3).

". Position vector ,_._I (say) of point P is (1, 2, 3)

— -

Equation of the given plane is »_| i+ E;.?' — SH +9=10

o

= r(i+2/-5k|=%9

Comparing with py =4 =7+ —&]

H

| -

i
[

Since, the required line is perpendicular to the given plane, therefore, vector 5 along the

requiredlineis =y =7+2 -5k

. Equation of the required line is » — 5+ i j

- o=

+27-5k|

— - -

Tor=i+ .3?:

e, }

~
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8.Find the equation of the plane passing through | 2. 5. c| and parallel to the plane

B

i+ ;+E&_] =2

Ans. Equation of any plane parallel to the plane 7. | it : + £| =2is r. | i+ : + i| =A..0
Plane (i) passes through ( a.b. ¢

" Putting 7 =(a,b.c)=ai +b;+ck ineq. (), we get

(ai+ .ﬁ:}+.:5&_]_[?+} + E&_'] =

= a(l)+&(1)+e(lj=4 = A=a+b+c

Putting the value of 4 in eq. (i), to get the required plane is

rli+j+k|=a+b+e

9.Find the shortest distance between lines » =i + 2 + 2k +

i-27+2k| and

r=—1:’—ﬁc+,.t,{|:3:'—1H.-"—2i’c|_

Eat

~ -~
i—27+2k|

Ans. Given: Vector equation of one lineis »=6i + 27+ 2k +.4|

Comparing with ; = ._r;r_l + 4 ; we get

-
7
L

a =6i+27+2kand p =127 +2k

Again given: Vector equation of another line is » = —4f —k+ | 3i—27 -2k |

Comparing with ; = E + J{m_ we get

— -, s — o,
J
L

a, =—4i—J and b, =31 -2 -2k "~
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(a:-a ). (B x5

5ol

We know that length of shortest distance between two (skew) lines is

@

Againb_lxazl -2 2
-2 -2

Lid

Expanding along first row,
- 1(4+4)—7(-2-6)+k(—2+6) =8 +8; +4k
+ (@ —a) (5 xby | =(-10)(8)+ (2)(8) +(-3)4

=—80-16-12=-108

And |-“;71:=<:E|=\/['_S_“JE +(8) +(4) BAf68T61 +16 N1 14 =12

[-108| 108 _

Putting these values in eq. (i), length of shortest distance = =
12 12

10.Find the coordinates of the point where the line through (5, 1, 6) and (3, 4, 1) crosses
the YZ-plane.
Ans. Given: A line through the points A (5, 1, 6) and B (3, 4, 1)

.. Direction ratios of this line AB are x, —x;. Vv, —1y.2, — 2

E—l
=

== 3-5,4-1,1-6 = -2 3—-5=a.b.c

. , L X—x V- Z—z
. Equation of the line AB is L= -1 L g
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[
s

I

]

il

b | L

|

Ly

b | L

. (17 —-13)
Thus, required point is P, D"T=

-

| R

[
=3

11.Find the coordinates of the point where the line through (5, 1, 6) and (3, 4, 1) crosses

the ZX-plane.

Ans. Given: A line through-the points A (5,1, 6) and B (3, 4, 1)

.. Direction ratios of this line AB are X —X.V1— M2y —Z;
=3-5,4-1,1-6 =—-1.3.—5=a.b.c
e 1 —1 F—2Z
. Equation of the line AB is =L = = 1
d B £
x—3 yv-1 z-6
— = = S )]

ie, v=0 ... (i) Q
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Putting v =10 in eq. (i), we get

x—5 -1 z—-6 x—5 -1 z—6 -1
= = — :Tand e

-2 3 -5 —2 3 -

Ly

3
= 3x—15=2and 3z -18=3 = 3x=17 and 3z =13

‘-r‘-i
! Filn
= yv=—and r = —

17 23)

Thus, required point is P: — .0 — |

=y

12.Find the coordinates of the point where the line through |:3= —4 S)and (2 -3.1]

crosses the plane 2x+ 1+z=7.
Ans. Direction ratios of the line joining the points A IZl —4. —5] and B( 2, —3.1] are

2-3,-3—(—4)1-(-5) =>-116

~. Equation of the line AB are —— = — = e @)

—1 1 6

Equation of the planeis 2x+1v+z=7 ... (ii)

Now to find the point where line (i) crosses plane (ii),

|'i
=
+
e

I

|

LT

From eq. (i) . =2 =— = i (say)

-

= x=3—A, yv=—44+ 4, z=-5+64 ........ (iii)
Putting the values of *: }:Z in eq. (i), we get

2(3-A)+(—4+A)+(-5+64)=T

~
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= 6-2i-4+i-3+64i=T7 =3.i=10 = A=1

Putting /4 = 2 in eq. (iil), point of intersection of line (i) and plane (ii) is

Ly

x=3—-2=1, y=-A+2=-2 z=-"5+11=7

Thus, required point of intersectionis (1L —2_7 .

13.Find the equation of the plane passing through the point ['_—1= 3. 2_'| and

perpendicular to each of the planes x+ 2v+3z =3 and 3x+3v+z=10.

Ans. Since equation of any plane through the point IZ—L 3. E:I is
a(z—z1)+b(y—m)+e(z—21)=0

La(x+1)+b(y—3)+ec(z—2)=0 ......... ()
= ax+a+by—3b+ecz—2c=0 = ax+by+ecz=—a+3b+ 2c
This required plane is perpendicular to the plane x+ 21y +3z =3 (aa, + b, +¢,c, =0
. Product of coefficients = a(1|+& (2] +e{3)=0..... (ii)
Again the required plane is perpendicular to the plane 3x+ 31 +z =0
.. Product of coefficients'=> @ 3|+ 5(3 )+ c(1)1=0 ...c...... (iii)

Solving eq. (ii) and (iii), we get

Putting these values of @.b.¢ in eq. (i), we get

[:1 ~
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= —Tx—T+8y—24-3z+6=0
= —Tx+8v—-3z-25=0

= Tx—8v+3z+25=0

14. If the points (11, | and | —3.0.1] be equidistant from the plane

K +4}—1:£_]+ 13= 0, then find the value of 2
Ans. Equation of the given plane is » [3: +4i —IIE:: +13=0

= (xi+ )+ 2k) (3i+47-12k) +13=0

[~ ; = Position vector of any point [x: V. z] on the plane 1; + L} + zji!:- ]

— 3x+4y—122413=0"...... @

Also, the point {11, p | and(=3,0.1] are equidistant from plane (i)
—> (Perpendicular) distance of point Ll 1.2 from plane (i)

= Distance of point [ =3,(.1] from plane (i)

_ 3(1)+4(1)-12(p)+13] B(-3)+4(0)-12(1)+13
Jo+16+144 ) Jo+16+144

_ [3+4-12p+13| _|-9-12+13
13 R

= [20-12p|=|-§|
= 20-12p=x8 [ If |x|:c;r=c:r£[:|= then x = +a]

Taking positive sign, 20—12p =8 g
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= —-12p=-112

= p=1

Taking negative sign, 20—12p =-8
= —12p=-18

=28 7

= p=
=12 3

Hence, the values of ¥ are1 or —.

3

15.Find the equation of the plane passing through the line of intersection of the planes

?_’| f+j+k] =1 and ;_[Iz'+3j—ﬁr.]+4= () and parallel to x— axis.

Ans. Equation of one plane is _ |' 1+ ” - ¢'| —
= rli+j+k|=1=0.....0
Equation of the second plane is _| 2+ 3;.-" ¥ |+4=0...... (ii)

Since, equation of any plane passing through the line intersection of these two planes is

LHS.ofI+ 4 (L.HS.ofI)=0

= r(i+j+k|-1+Ai (2143 -k|+4 =0
= r i+ j+k)—14+4ir (2 +37—k|+44i=0

—= [+, ~ 7 g ~ 7
Zbr.[z+j+k+)\.(27,+3j—k)}—1+4)\:0

= | i+ i+ k42434 — Ak | =1-44 r
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= 7| (1422)+(1432) T+ (1= )k | =1-42 v
Comparing ;ﬁ =, wehave

n=(1+24)i+(14+34) 7 +(1-A)k

Now required plane (i) is parallel to x— = a vector 5 along x— axis is 5 =:$ =

i+07+0k) han=0

= _{1—1}E+(1

3

~[=1~ 3=~
= —j+—ﬁ:}
| 2 2

-

=7 (-3+3k)=6
= (x}+y}+zf}).{ﬂ;—j +3ﬁc) =6
= —v+3z=6

= —1+32-6=0

= y-3z+6=0 Q

-~
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16.If O be the origin and the coordinates of P be i '1.2.-3). then find the equation of the

plane passing through P and perpendicular to OP.
Ans. Given: Origin O (0, 0, 0) and point P |'_1= 2
To find: Equation of the plane passing through P |'_]l= 2— 3_'| = I'_ q.¥1-3 _'I

". Direction ratios of normal OP to the plane are 1-0. 2 -0 —3-10

= 12.-3=(a.b.c)

.. Equation of the required plane is a |: X—X J + 5 |: y— J.'lj +c I:z —21] =0
= 1(x-1)+2(p—2)-3(z+3)=0

= x—1+2y—4-3z-9=10

= x+2y—-3z-14=0

17.Find the equation of the plane which contains the line of intersection of the planes

r. li+27+3k|-4=0. (2 + 7 =k|+5=0 and which is perpendicular to the plane
h g "
r|5i+37-6k|+8=0.

Ans. Equation of any plane passing through (or containing) the line of intersection of the
el - A % A ~ ~
planes » |i+2;+3k|—4=0and r (22 + 7 —k) +5=0isL.HS.of I+ i (L.H.S. of

Mm=0

= 7 (i+27+3k| -4+ A r(2+7-k|+5 =0

— 7 i+27+3k+ |“+}—I:]-—4+5;_=D r
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*
L

= r|i+27+3k+24i+ 47— ik|=4-54

-

= (1424)i+(2+ A) 7 +(3-A) k | =4=54 )

Comparing with _il"'i"l—,ﬂ'l we have, j; —[\1+”,#] +[”+f] F+(3- f]ﬁL

et

Now plane (i) is perpendicular to the given plane LE:’ + 3; - 5ﬁ:| +8=0
= 7 (5%+33’—61§:) — 8

Comparing with ;E =d, we have,_ﬂ_: = 5? + 3}' — 5;:—

For perpendicular planes ag =1

= (1+24)5+4(2+4)3+(3-4)(—6)=0

= 5+10A+6+34-18+64A =0

= 19A-T=0

= 194=7

Pl 12— T4 242 | G4 37 k| =45 —
oo1e) L 1) 19 1

:;u;_"1+5'f+"f+—';+'3—'_":£|:4_3_3
L\ S e T 19) ] 1

= (331 4457 +50k| =41

-

collegedunia


http://mycbseguide.com/
Stamp


= (xi+yj+z||33i+457+50k| =41

= 353x+45y+50z =41

18.Find the distance of the point [ —1,—5.—10| from the point of intersection of the line

#=2i—i+2k+4(3i+47+2k| and theplane r i— j+k|=3.
Ans. Given: A point P (say) [—1= —4.-1 D]
and equation of the line ;:Ii—j+2ﬂ:‘+i{35+4j+ﬂf. .......... @

equation of the plane is ;[ i—J +f|':.] =35

Putting the value of ;. from eq. (i) in eq. (iD),

o

(2= +2k)+ 431+ 47 +2k) | (i- G+ K] =5

Pl

=

= | 25_5"'2;-_]-[!._;5‘_ ':'-'| +A| N f4;£'T.2;E£;|.|_F'—;F'-r;3|.;J=5
= 2+1+2+A4(354+2)=5

-

+ A=

L
L

3

=
—= A =0

Putting i =0 ineq. (), » = 2i = j+ 2k + 0]3i+4;+ ﬂc]
= r=2i—;+2k

Therefore, Point of intersection is (x_1,x] = (=2.1.2]

. Distance of the given point P —1.—5.—10] from the point of intersection is Q
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J2+1) +(-145) +(2+10)

= JO+16+144

= . f160 =13 units

-

19.Find the vector equation of the line passing through |'_:l= 2.3 'I and parallel to the
plane . |ﬂ—:‘+ 2ﬁ:| =3 and ;|I3?+:+IE' =6.
Ans. The required line passes through the point A (1, 2, 3) = ;I
" 7 = Position vector of point A = ; + 2}' +3k
Let ; be any vector along the required line.

.. Vector equation of required lineis ;- — z+ i}
:ﬁ_;_l_+"' +3_|ﬁ:--|-__.-‘~1 .......... (1)

Since required line is parallel to the plane # [ — 7 "'ﬂ.'l )

~bhay=0and =0

Comparing with »; = &, we have,;; =7 — T2k

L.

And Comparing with . ;u_,, =g, we have, ;;. n, =31 + Jf+k

Since j is perpendicular to both m and 7.

%
]

=N

0=} 1}{?’ =

I
[a—
| -

Lia =
—t
—t

~
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Expanding along first row,

-
7
L

b=i(-1-2)—7(1-6)+k(1+3) = —3i+ 57+ 4k

Putting this value of 5 in eq. (i), vector equation of required line,

F={i+27+3k|+ A3 +57 +4k)

20.Find the vector equation of the line passing through the point ['_1: 2. ——1_'| and
x—8 y+19 =z-10 x—15 v-29 =z-5
= = and

perpendicular to the two lines: = n

3 —16 7 3 g -5

Ans. Given: A point on the required line is A IZL 2, —4)

. Position vector of point A is g = [L 2 —4j —it 2}' 4k
Also given equations of two lines

x—& v+19 =z-10 x—15 ¢v-—-20  ~—3%
=2 — and =J= —

3 —-16 7 3 g —

i i k
NOWE=EKE: 3 —16 7
3 8 —5

Expanding along first row,
= 1(80—56) — 7(—15-21)+k(24 +48) = 24i + 367 + T2k
= 5=12(2+37+6k]|

.. Equation of the required line is » — 5+ i g
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= r=(i+27—4k|+A(12)( 2i+37+6k]|

Again replacing 12,7 by A.

— et

= r=(i+27—4k|+A[2i+3;+6k]|

21.Prove that if a plane has the intercepts @.5. ¢ and is at a distance of 7 units from

1 1 1
-+ —+—==

=5 o
- - - -

a« b & p

the origin, then

Ans. We know that equation of plane making intercepts .5, ¢ (on the axes) is

X Vv =z
—+"_—+——1=D
ad 0 ¢

Given: Perpendicular distance of the origin (0, 0, 0) from plane = &

Ly

_ |c1r_1’1 +bw, +cg + ¢|

Jaithi il \,1_1 1~

& C
.1 1 17
=>p | =t+t=+—= =1
a o )
"1 1 17 1
= 2 + P 2

La b c;_p g
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Choose the correct answer in Exercise Q. 22 and 23.

22.Distance between the two planes: 2x+3v+4z=4 and 4x+6v+8z=12is

-

Ans. Equation of one planeis 2x+3v+4z =4 = 2x+31v+4:-4=1(

(A) 2 units(B) 4 units(C) 8 units(D) units

Equation of second planeis 4x+61+8z=12 = 4x+6v+8z-12=0

V-
-~

ﬂr _&r1
We know that the distance of the parallel lines = 11 —
a +b +c
-4—(-6)|
— e d e ond ».
\HI_E_I +(3) +(4)
|4+
JA+9+16
2
NG

Therefore, option (D) is correct.

23. The planes: 2x—yv+4z=5 and 3x—235v+10z=16 are

(A) Perpendicular(B) Parallel

~
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(C) intersect } —axis(D) passes through (ﬂ', 0. ;)

Ans. Equations of the given planes are 2x —v+4z=35 (ax+by+ez+d =0)
and 5x—235y+10z=6 (ax+b,y+c,z+d=0)

For perpendicular a,a, + &b, +¢ —2.5} + 4{1{}} =10+25+40=525

=

-~
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