Level-|
Chapter 12

Three Dimensional Geometry

| Solutions (Set-1) I

Very Short Answer Type Questions :

1.  Find the vector joining the points P(2, 3, 0) and Q(-1, -2, —4) directed from P to Q. Also find direction ratio
and direction cosine.

Sol. PQ=-3i-5] -4k
Direction ratio is < -3, -5, 4 >
-3 -1 -4
Direction cosine is <$, E $>
X+3 y-95 z+6
2 4 2

2. The Cartesian equation of a line is . Find the vector equation of the line.

Sol. 7 = (-3 +5) —6k)+ A2/ +4] +2k)

3. Find the distance between the two parallel planes

My X+2y—-5z=2 (1)

Ty X+2y—-5z="11 ...(ih)
Sol ——
ol. \/%

4. Find the equation of line through the origin and orthogonal to the plane 2x — y + 3z = 1.
Sol. Direction ratios are < 2, -1, 3 >
Line passes through (0, 0, 0)

xX_Yy_z
2173
5. Find the angle between lines = =% =2 X=°_Y-2_z-3
. In € angle between lines 2—2 1 4 1 8
Sol. cosf = 8+2+8_2
3x9 3

0 =cos™ (Z)
3
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2  Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-1)

6. Find the coordinates of the foot of perpendicular drawn from the point (2, 5, 7) on the x-axis.
Sol. (2,0, 0)

7. Foranytwolines 7 =3+p and r =¢+ud . Find the condition that these two lines are coplanar.
Sol. (3-¢C)-(bxd)=0
8.  Find a point through which line 7 = (1+t)i +(2+ 3t)] + (3 - 2t)k passes.
Sol. (1, 2, 3)
6
9. Find the vector equation of a plane which is at a distance of E units from origin and its normal vector from

origin is 2/ +2j -5k .

2i 2j 5k
Sol. Direction cosine of normal vector is + -
V33 /33 /33

F.(2f+2j—512): 6

V33 ) 33

I7-(2/ +2] -5Kk) = |

10. Planes are drawn through the points (4, 0, 2) and (2, 3, —2) parallel to coordinate planes. Find the lengths of
the edges of the rectangular parallelopiped so formed.

Sol. So, length of edges will be |4 — 2| =2
[0-3]=3
(2-(-2)=4
Length of rectangular parallelopiped are 2, 3, 4.
Short Answer Type Questions :

11. Find the angle between the two lines which are in the same direction as the two vectors & =3i +3j + 5k ,

d=-4i -3j-Tk.

086 = (+12+9+35)
sol NZNE

0 =cos™ [\/ﬂL\/ﬁ)

12. Find the vector and Cartesian equation of the line through the point (5, 2, —4) and which is parallel to the vector

3i+2j-8k.

Sol. 7 =5/ +2j—4k+A(3i +2j-8k) [Vector form]

Xx-5 y-2 z+4

3 > 8 [Cartesian form]
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Solutions of Assignment (Level-l) (Set-1) Three Dimensional Geometry 3

13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

Find the shortest distance between the /, and /, whose vector equations are
F=i+j+r2i-]+k)

F=2i+j—k+u(3i-5]+2k)

. |28 (By xby)| B Y A
Shortest distance = |byx b, | | byxby, =12 -1 1
3 -5 2
i -k)- @3- j-7k)| L.
= J59 | by xb, =3i —j-Tk
3+7
~ 59
_ 10
~ /59
Show that the lines X;5 = y_+52 =% and %= % =§ are perpendicular to each others.

For lines to be perpendicular a,a, + b,b, + ¢,c, = 0
7(1)-5(2) +3(1)=0
Find the vector equation of the plane passing through the points R(2, 5, —3), Q(-2, -3, 5) and T(5, 3, -3).

RQxRT =16i +24] +32k

[F—(2i +5] —3k)]-(16/ +24] +32k) =0

I7-(2 +3] +4k)=7|

Find the Cartesian equation of the plane 7 -(i +j— k)= 2.
xX+y—-z=2

+1 y+1 z+1 x-3 y-5 z-7
7 T 1 M T T

X
Find the shortest distance between the lines

(52_51)'(51 ><52)|
|byxby| |

Shortest distance

|4 +6]+8k)-(-47 - 6] - 8k)|

- V4% + 62 + 82 |
4% + 62 + 82

V4?2162 182

2,29
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4  Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-1)

18. Find the vector and Cartesian equation of the plane which passes through the point (5, 2, —4) and perpendicular
to the line with direction ratios (2, 3, —1).

Sol. [F—(5/ +2j —4k)]-(2i +3j - k)=0
F-(2i +3j-k)=20 [Vector form]
2x+3y—-z=20 [Cartesian form]

19. Find the parametric form of the line given by the equations 2x — y + 3z=1, x + 5y — 2z = 0.
Sol. 2x—y+3z=1,x+5y-2z=0

Substituting x in first equation
7z—11y =1
y=k
11k +1
7
_2. 13,
7 7
x_2 21
7_Y_ 7
IEERRT]
7 7

20. Find the foot of perpendicular drawn from the point P(2, =3, 4) to the plane x + 2y + 2z = 13.
Sol. P(2, -3, 4) to plane x + 2y + 2z = 13

Direction ratio perpendicular to plane are < 1, 2, 2 >

Let Q be perpendicular to plane (x, y, z)

x-2 y+3 z-4
1 2 2

=X

Any general point on line is (A + 2, 2A — 3, 2\ + 4)
This satisfy the plane x + 2y + 2z = 13
A+2+202A—-3)+2(20+4)=13

I +4=13

A=1

x=3,y=-1,z=6
Point Q be (3, -1, 6)

21. Find the equation of plane that passes through the point (1, —1, 1) and is perpendicular to the plane 3x + 4y
—2z=3and x—-y+2z=4.

Sol. Let equation of plane is
ax+by+cz=d (i)
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Solutions of Assignment (Level-l) (Set-1)

Three Dimensional Geometry

As the plane is perpendicular to 3x + 4y — 2z =3, x—y + 2z =4

3a+4b-2c=0

a-b+2c=0
Adding both
4a+3b=0
b:ﬂ C=__7a

3 6

ax-—y-—z=d
3776

4 7
a x-2y-L7|=d
( 37 6)

Plane passes through (1, -1, 1)

E tion of plane i X—i —ZZ_Z
quation of plane is 3y6 6

6x-8y-7z=7

5

22. Find the coordinates of the point where the line through the points A(3, 4, —1) and B(2, —4, —3) crosses the

Sol.

23.
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zx plane.

A(3, 4, —1) and B(2, —4, -3)

x-3 y-4 z+1
1 8 2

Any general point on plane is (A + 3, 8A + 4, 24 — 1)

As plane passes through XZ plane, y = 0

A

a=21
2
5
Point is (E 0, —2)

Find the shortest distance between the lines /, and /, given by
F=(+2j—4k)+ (2] +3] +6Kk)

F=(3 +3]—5k)+ (2 +3j+6k).



6

Sol.

Three Dimensional Geometry

Solutions of Assignment (Level-l) (Set-1)

(8, —38,)xb
Shortest distance = T
e o i j ok
@i +j-k)yx (27 +3] +6k)| 2 1 1
7 | 2 3 6
- 7
293

7

24. Find the vector and Cartesian equation of the plane which passes through the point (5, 2, —4) and perpendicular

Sol.

25.

Sol.

26.

Sol.

to the line with direction ratios (2, 3, —1).

[F—(5i +2] —4K)]-[2i +3j-k]=0

I7-(2/ +3] - k] = 20| [Vector equation]

[2x +3y — z = 20| [Cartesian equation]

Find the Cartesian equation of the plane 7-[(5—2t)i +(3—t)] +(25+1)k] =15.

BG-2x+B3-ty+(25+tHz=15
Find the point of intersection of the lines

’

Xx-o_y-B_z-v
(x/ BI ,Y/

x-o _y-p"_z-y
o B Y

and (here a’B =0 )

X-o_y-p_z-vy -
(X,’ B/ ,Y/

Any general pointis (oA +ao, B'A+B, YA +Y)
x—-ao
o

— y_B’ — Z_’Y/ —
p Y
Any general points (op+o, Bu+p’, yw+v")

u

Now equating these points

PA+P=Pu+p

o’A+a=ou+ao’ and

’_ + /
R = BB=b BB, : 0
op+a’—o  Pu+p -p
o - B/

OB+ o/~ o’ = Bou+Bor o

(of” = Ba’)u = off” - Pa’

u=1

Put u = 1 in equation in (ii), we get A = 1

Point of intersection is (o.+o, B+p’, v +7’)
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Solutions of Assignment (Level-l) (Set-1) Three Dimensional Geometry 7

27. Find the foot of the perpendicular drawn from the point (6, —2, 5) to the straight line passing through the point

(4, -1, 2) having direction ratios 1, 4, -3.

x-4 y+1 z-2
1 4 -3

Any general point on line is (A + 4, 4L — 1, =3\ + 2)

Direction ratio of line (A — 2, 4\ + 1, =3\ — 3)

As this is perpendicular to first line

(A=2)+4(41+1)+ 331 +3)=0

Sol. =\

26L+11=0
a=_1
26
(oot of ctery s = (22, 235, 89
Point (foot of perpendicular) is = 26’ 13 26
z-3
28. Aline Xt2 = y-3 = 2 cuts the y-z plane and x-y plane at A and B respectively. Find ZAOB, O being

1 2 3
origin.

Sol. General point is (x—z, 2\ +3, 3A +%)

Cuts YZ plane i.e., x =0 LoA=2
A= (o, 4 E)
2
-9 -3
Cuts the XY plane z=0 }»=?=7

/AOB cosb =0

. . . . x-1 y+1 z x y+1 z
29. Find the equation of plane containing the two lines ——=——=- and z=—F—=~.
2 -1 3 2 -1 3
Sol. A=(1,-1,0) Direction ratio L < 2, -1, 3 >
= (0, -1, 0)
o A(1,-1,0)
AB=j
i j k
ABxL=|1 0 o|=-3j-k
2 -1 3
B(0, -1, 0)

[F (- [-3j-k1=0
F-(3j+k)=-3
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8 Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-1)

30. Find the equation of plane which passes through the point (3, 2, 0) and containing the line

x-3 y-6_ z-4
1 5 47

Sol. A=(3,6,4), B= (3,2, 0)

b=i+5]+4k
i j ok

ABxb=|0 4 4|=-4i+4]-4k
15 4

[F — (37 +2))]-(-4i +4] - 4k)=0

Long Answer Type Questions :

31. Find the equation of the plane through the intersection of the planes 3x — y + 2z — 4 = 0 and
x+y+z-2=0 and the point (2, 2, 1).

Sol. Bx—y+2z-4)+Ax+y+2z-2)=0
As plane passes through (2, 2, 1)

2+2(3)=0
3o 2
3

Equation of plane is 7x -5y +4z-8 =0
32. If the points (1, 1, p) and (-3, 0, 1) be equidistant from the plane 7 (37 + 4/ —12k)+13 =0, then find the value
of p.
Sol. 3x+4y—-12z+13=0
|3+4-12p+13| | -9-12+13 |
|32 1421122 | |32 +42 1122

|20 -12p| =|-8g|

20-12p =18

7
:1’ = —
p p 3

33. (i) Find the point where the plane 7. (i +2j + k) = 4 meets the line 7 = (2i + j —k)+t(i + j + 2k).

(i) Find the angle that the line makes with the plane.
Sol. () General pointonline (2 + 1 1+t -1+ 2f)
It satisfy x + 2y + z =4

@+H+21+t)+ (2t—1)=4
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Solutions of Assignment (Level-l) (Set-1) Three Dimensional Geometry 9

i) Sine=(1+2+2)
V66

34. Show that the line X—2+9 _¥y-a_z-a-d  Xx-brc_y-b_z-b-c
- Snowihatthe ine =75 o ats o B-v p B+y

are coplanar.

Sol. Two lines are coplanar if (&, —a&,)-(b; xb,)=0

b+d-(a+c) b-a (b+c)-(a+d)

o-9 o o+
B-v B B+y

2(b-a) b-a (b+c)—-(a+d)
=| 2a o o+d

2 p B+v

As C, and C, are proportional so determinant is zero.
35. Find the equations of straight line perpendicular to the lines

X+1 -3 z+2 X -7 z+7
:y = and—:y—:

-3 2 1 1 -3 2

Sol. Normal vector perpendicular to both the lines is

, and passing through their point of intersection.

i j ok
3 2 1|=Ti+7j+7k
1 -3 2

Point of intersection of two lines

x+1_y—3_z+2_,|
3 2 1

Any general pointis (-3A — 1, 24 + 3, A — 2)

-7 z+7
y = :M

-3 2

_\|><
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10 Three Dimensional Geometry

Solutions of Assignment (Level-l) (Set-1)

Any general point is (u, 7 — 3u, 2u —7)
u=-3Ar—-1and 7 -3u=21+3
u+ 3n=-1 (i)
3u+2r=4 ..(ii)

Solving A =-1,u=2

So, point is (2, 1, =3)

x-2 y-1 z+3
7 7 7

x-2 y-1 z+3
1 11

or

36. Prove that the line passing through (1, —2, 0) having direction ratios 2, 3, 6 and the line 3(x + 3) = 2 (y — 5)

=z + 1 are parallel. Find the distance between the lines.

x-1 y+2 z .
SO|. T= 3 =g (|)
Xx+3 y-5 z+1
11 1
3 2
x+3 y-5 z+1 v
or 2 3 6 (i)
i J ok
Shortest distance = |(F2=21)xb 4 7 1
|b] p 4
—45] —22] + 26k
Shortest distance = m
_ \45% +22% 1267
N/
7./65
= T = \/g

x-3 y-4 z+1

37. Find the shortest distance between the lines 5 y 3
equation of line of shortest distance.
. ~ (52_51)'(51X52)|
Sol. Shortest distance = | b, ><52 |
e e e e . i j
(27 + ] - 2k)- (11 = ] + 7k)| 0 1
B VIR 42 172 | 4 3

7 1 119
T 71 319 57

x-1 y-3
and 1" 3
k
3| =11 - j+7k
2

1
also find the
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Solutions of Assignment (Level-l) (Set-1) Three Dimensional Geometry 11

Y7 g XLz | i
== A9 50 T are coplanar i

X_y
38. Prove that the straight lines — = E = oy

o

Lib-c)+ M c-ay+ Ma-b)=0
a p Y

a B vy
Sol. |/ m n
ao. bp cy

Equation through second row
I(cBy — bPy)— m(coy —acry)+ n(2bp —aof) =0

I(By)(c=b)—m(c—-a)oy +n(b—a)uf
Divide by oy

Le-b)-"(c-a)+ (b-a)=0
o § Y

39. Find the equation of line through the intersection of two planes x + y — 2z =1, and x + 3y — z = 4, and also
find its perpendicular distance from ¢(1, 0, 1).

i j ok
Sol. byxb,=|1 1 —2/=5/-j+2k
13 -1

xX+y—-2z=1
x+3y—-z=4
-2y —z=-3

Put z=1,s0y =1, hence x =2
Point on line is (2, 1, 1)
x-2 y-1 z-1

Equation of line is 5 = » = 5

N, i j ok
5 _ 3 P i+ j)x(5i —j+2k
Shortest distance from C(1, 0, 1) is (az_|aé)|><(b)‘=( 1)255+1+j4 ) ; _11 g
_|2i-2j-6k]|
B V30
44
- V30

Shortest distance = /%

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph.011-47623456




12

40.

Sol.

41.

Sol.

Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-1)

Find the linear equation describing the plane perpendicular to the line of intersection of the planes x + y — 2z
=4 and 3x — 2y + z = 1 and which passes through (6, 0, 2), also find foot of perpendicular from origin to
this plane.

So line perpendicular to plane is

i ]k
nyxn,=11 1 -2/=-3i-7j-5k
3 2 1

[F - (6i +2k)]-[-3] —=7j - 5k] =0
Solving it

F-(3i +7] +5k)=28

3x+ 7y +5z=28

Equation of perpendicular line is

x_y_z_

3 7 5

Any general point on line is

B = (3A, 7TA, 5))

Now the point satisfy the plane
9\ + 49\ + 25). = 28
83\ =28
- =

83

A(0, 0, 0)

Now point B=(%, @ ﬂ)
83 83 83

x+0 84 168
= = X=—

2 83 83
y+0 196 392
2 83 83
z+0 140 280
=— = Z=——

2 83 83

C(x, v, )

Now,

o (168 392 280)
Pointis | —, ——, ——
83 83 83

The points A (1, 1, 5), B(2, 2, 1), C(1, -2, 2) and D(-2, 1, 2) are vertices of tetrahedron. Find the equation of
the line through A perpendicular to face BCD and distance of A from this face. Also find the shortest distance
between skew lines AD and BC.

Equation of plane BCD

i j ok
(F - B)-(BCxBD) =0 BCxBD= |-1 -4 1

-4 -1 1
[F - (2 +2j +K)]-[-3] =3j —15k] =0 = -3/ -3j-15k
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Solutions of Assignment (Level-l) (Set-1)

Three Dimensional Geometry 13

|F'[f+]'+312]:9|

Equation of line through A perpendicular to (i + j + 5k)

x-1 y-1 z-5
1 1 5

18
Distance from A is = E =23

Line AD and Line BC

(3, -&)- (b, ><52)|
| byx by | |

Shortest distance

(7 + ] - 4Kk)-(—127 +6] +12K)|

= 6(J§) | ADxBC =|-3 0 -3
-1 -4 1
_ M‘ ot at L gnn
= 6x3 = -12i +6j +12k
54
"~ 6x3
[Shortest distance = 3|
. . . - " A 4 . x=-3 y-3 z
42. Find the equations of two lines through the origin which intersect the line 5 :T:T at an angle
v
of g
x_y_z. . . /e
Sol. R equation of line through origin
> +m? +n? =1 .-(i)

I m
Now as the two lines are coplanar so (3 3
2 1

=0

- O 3

3-3m-3n=0
-..(ii)

21+ m+n

V61

coso =‘

1 ‘2/+m+n

PG
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14 Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-1)

Substituting m + n from (ii)

3= 538
2
je¥B 1
6 V6

5
From(i) = m +n iy

From (i) = (m+n)=vg

3
3 3
= m-n=,-=t—
2 6
=L
J6
m=2t 1
6 > V6
n=_1 2
6 "' V6
T E A X_L_3
Equation is 1° 274 Or1 575

. . . . x y-1.2z-2
43. Find the image of the point (1, 6, 3) in the line 1T T3

Sol. Any general point on line is (A, 2\ + 1,3\ + 2)
Direction ratio of perpendicular line is (A — 1, 24 = 5, 3\ — 1)
1A-1)+22L-5)+3BA-1)=0
A—1+41-10+9A-3=0

141 -14=0
A=1 * (X, Y, 2)
Point (1, 3, 5)
Now this point is mid-point as shown in figure
X+1 y+6 z+3
— =1 —=3 =5
Therefore, 5 , 5 , 5
x=1 y=0 z=7

Point (1, 0, 7)
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Solutions of Assignment (Level-l) (Set-1) Three Dimensional Geometry 15

44. By computing the shortest distance, determine whether the following pairs of line intersect or not :
@) F=@-))+r@i+k), F=@i-))+ui-j-k)

. x-5 y-7 z+3 x-8 y-7 z-35
W =%~ 7 1 3

-
.o
=

(8, — &) (b x by)|

Sol. (i) 17 byxb,=2 0 1
| by xb, | B
1 -1 -1
(D)7 +3]-2k)
S
1
= —=#0
Jia
Do not intersect.
L i j ok
1} PN PN
(Byx5;) 71 3
(37 —8k)-(—10i — 47 +39Kk)
- V102 4+ 472 4 392
| -30-8(39) |¢
= V107 + 472 4392 |
Hence do not intersect.
a-o aQ
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Level-l
Chapter 12

Three Dimensional Geometry

| Solutions (Set-2) I

[Direction Ratios and Cosines]

1. Angle between diagonals of a cube can be

(&) A8
T 1 1
z had cos” | —= cos™ | —

(1) 3 @ 3 () [ 7 ) 3
Sol. Answer (4)

Angle between diagonals of a cube

Rt
—=—F%=  =C0S '|—
J3ax+f3a 3

2. The angle between diagonal of a cube and diagonal of a face of the cube will be

12 .1 (2 g2 4 1
) cos1\g @ sm\g @ sin'(2) @ cos1(ﬁ]

Sol. Answer (1)

3. Aline makes equal angles with the coordinate axis. The direction cosines of this line are

g = cos™

[111j [LLL) (Lllj [LLL}
M3 33 @ (BB O (B3s @ (222
Sol. Answer (2)

4. The angle between the two lines whose d.c. are given by equations 3/+ m + 5n =0 and 6mn —2n/+ 5ml =0

(1) cos™ [%j 2) cos™ [%j (3) cos™ [9 (4) cos (%)

Sol. Answer (2)
3+m+5n=0
6mn —2nl+5ml=0
Similar to (37)

0=cos™ (1j
6
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Solutions of Assignment (Level-l) (Set-2)

Three Dimensional Geometry

5. If direction cosines of a line are (1 1 1) then
a a a
(1) a>0 @ O<a<1 B) a=+3
Sol. Answer (3)

6. LetA= (1,2, 3),B= (3, 4,5)then
(1) Direction ratios of AB line cannot be (2, 2, 2)

(2) Direction ratios of ag are (-1, 1, -1)

(3) Direction ratios of g are (1, 1, 1)

1
(4) Direction cosine of AB line may be [\/ﬁ

Sol. Answer (3)
(1) Direction ratios of AB = (2, 2, 2)

(3) Direction ratios of A = (1,1, 1)

1 1 1 1 1
And direction cosine of line AB = [ﬁﬁﬁ] or [__3 3

7.  The distance of point P(a, b, ¢) from the x-axis is

(1) yb%+c? ) a®+c? 3) a%+b?

Sol. Answer (1)

The distance of (a, b, ¢) from x-axis = \/p2 1 c2
8. The angle between the lines 2x =3y = -z and 6x = -y = -4z s
(1) 0° (2) 90° (3) 45°
Sol. Answer (2)
2x=3y=—-zandbx=—y=-4z

cose=i—l+1=0
12 3 4
0 = 90°.
- - 1 -3 -
9. Ifthelines X=0 _y+1_z-1 4 X*1_ Y=o _
1 2 -1 k -2 1
(1) 5 2 0 @) 3

Sol. Answer (1)

Lines are perpendicular
1Txk+2%x(=2)+(-1)(1)=0
k—-4-1=0
k=5

4 a>2
@) a
4) 30°

are at right angles, then the value of k is

@ -

17
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18 Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-2)

10. The li x-2 y-3 z-4 dx—1_y—2_z—6 I i
. e lines T T T ok an K 3 1 are coplanar i
+
(1) k=0,k=2 2 k:5+;/E,k:3 3) kzs_g/ﬁ 4 k=3, k=5

Sol. Answer (3)
The lines are coplanar if

1 -2
2 -2k|=0
3 1

X A

12 +6k)—1(1+2Kk2) -2 (3-2k)=0
~5+10k—2k2=0
2k2 - 10k+5=0

k:10iJﬂm—4o:10i2ﬁ§ _ 5415

4 4 2
", Ifthelines =¥l 2 g X1 ¥ 2 llel to each other, then value of s, t will b
. elines ——="5—=7—; and 5= =7 =7 are paralle 0 each other, then value of s, t will be
5 1.7 5 7
61 p— PR Y 37 & 41 A~
() 6 3 @ 53 @) 33 @ 455
Sol. Answer (2)
x-1_ y+1 z X+1 _y _z
2 3 5121727
Or
x—1:y+1: Z_ and X+1:Z:E
2 1 5t -1 2s+1 1 2
3 3 2
Now comparing direction ratios of two lines as lines are parallel
2s+1_2 5t-1_ 5
2 3 3
6s+3=4 5t=7
6s=1m s=~ t=1
s=1= 6 5
. : . ox=1_y-1_z-1 L
12. Find the distance of plane through (1, 1, 1) and perpendicular to the line 3 = 0 = 4 from the origin is
1 3 2 4 3 u 4) 1
™) 3 @ 3 ®) 3 @
Sol. Answer (3)

Equation of plane will be
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Solutions of Assignment (Level-l) (Set-2) Three Dimensional Geometry 19

F—(+j+k)- (3 +4/)=0

2 (37+4)) _ +3+4
5 5

- A

+
5

13. The equation of line through the point (2, —1, 3) and which is equally inclined to axis

Xx-2_y+1_2z-3 x-2 y+1 z-3

m == @ XE-LP-Z
3 BB

3 x-2 y+1 z-3 . x-2_y+1_2z-3

® T T NN

Sol. Answer (4)

x-2 y+1 z-3
/ m n

P+m?+n?=1

1
P=1=[=+—

V3
x-2 y+1 z-3 :>x—2:y+1:z—3
K BB B
3o BB

x-1 y-2 z+1

ill
1 5 3 will be

14. A point at a distance of /g from the origin which lies on the straight line

(1) (1,-1,2) @ (1,21 o222 w (227

Sol. Answer (2)
X=1+Ay=2+2A,z=31-1
Distance from origin

= JA+)2 +4(1+ 22 +(Br—-12 =6
5(1+22+20)+(9A2+1—-61)=6
1422 + 40 = 0

-2
A(140+4)=0 —h=0,A=—

Point can be (1, 2, -1)
15. The equation of a line passing through (a, b, ¢) and parallel to z-axis is

X-a _ y-b _z-c¢

x-a_ y-b z-c
M= 1 0 - -

0 1 1

@)

x-a_y-b _z-c X-a_y-b_z-c
@) =" = W 7o "0 T
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20 Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (4)
Direction ratios of the line are (0, 0, 1)

x-a_y-b z-c
0 0 1

16. The equation of the line passing through the point (1, 2, —4) and perpendicular to lines

Hence equation =

x-8 y+19 z-10 q x-15 y-29 z-5

3 T 16 7 973 T g T 5k

x-1 _ y-2 z+4 x-1 _y-2 z+4
M 2 3 7 6 @) -2 3 7 8

x-1 y-2 z+4 x+1 y+2 z-4
©) 3 2 8 “) -3 -2 = 8

Sol. Answer (1)

i j ok
A=3 16 7| =12(2/+3]+6k|
3 8 -5

Soline

x-1 y-2 z+4
2 3 6

[Plane]

17. Let 5=f+f and b=2i —k , then the point of intersection of the lines rxa=bxa and r xb=axb is

1M 1,1, 1) @ (3,-1,1 3) (3, 1,-1 4 @,-1,-1
Sol. Answer (3)

= F=b+at, .. ()

Similarly other line like

F=a+bt, ... (ii)

By (i) and (ii)
= b+at, = a+bt,

= Clearly t, =t,=1

Hence point of intersection in &+ b = (i +j)+(2i - k)
=3i+j-k
=(3,1,-1)
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18.

Sol.

19.

Sol.

20.

Distance between two parallel planes 2x + y + 2z=8 and 4x + 2y + 4z+ 5 =0 is

1 i 2 E 3 Z 4 g
W2 @ 3 ®) 3 @
Answer (3)
2X + y+ 27z=8
5
Ax+2y+4z=-5=2x+y+2z= 5
8 +§
Distance between these two planes =
AN
ik
i i Xy z

The distance of a point (1, 2, 3) from the plane x — y + z = 5 and parallel to the line — ===— is
(17 2 1 @) 3 @ 13
Answer (2)

1+2+3-5 i
P= B T
Distance along given line = cos0
cos O = ﬂ = ‘i‘

3 Jas |3
1 3 :

Distance along given line = EXT =1

The plane passing through the point (-2, —2, —3) and containing the line joining the points (1, 1, 1) and (1, -1, 2)

1 1 1
makes an intercept a, b, ¢ along x, y and z axis respectively, then 5+E+E will be

13 2 4 @) 6 @ 1

Sol. Answer (4)

X+2 y+2 z+3
3 3 4 |=0
3 1 5

Mx+2)-3(y+2)-6(z+3)=0
11x-3y—-6z-2=0
11x—3y—6z=2
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21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-2)

a=£ b:_—2 c:_—2
11 3’ 6

1+1+1_1

a b c

Equation of plane parallel to 3x + 4y + 5z -6 = 0, 6x + 8y + 10z — 16 = 0 and equidistant from them is
(1) 3x+4y+5z=7

(2 3x+4y +5z=10

(3) 6x+8y+10z=0

(4) 6x+8y +10z=3

Answer (1)

Equation of two given planes

3x+4y+5z=6
3x+4y+5z=8
2
Distance between two parallel planes = E

Equation of plane which is equidistant to the two given planes

[3x +4y +5z =7|

2x-1 1-y z-2

If the plane 3x — 4y + 5z = 0 is parallel to O Y N\ then the value of a is

aw

6
M 5 @ 3 ) 14 )

Answer (2)
3x2-4%x3+5a=0
-6+5a=0

6
a=—
5

Lines 7 =&, +Ab, and 7 = &, +sh, will lie in a plane if
(1) 8 x3,=0 2) (3,-a,)xb;xb,=0

(3) (d,-4)(byxb,)=0 (4)  byxb,=0

Answer (3)

The equation of a plane through the point (2, 3, 1) and (4, -5, 3) and parallel to x-axis

(1) x+y+4z=7 2 y+4z=7 B) x-4z=7 @4) y+4x=-7

Answer (2)

x-4 y-2 z-k
1 1 2

Mm 7 @ -7 3 1 (4) No real value

The line lies exactly in the plane 2x — 4y + z = 7, then value of k is
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Sol.

26.

Sol.

27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

Answer (1)

Point should lie in the plane

k=17

Find the equation of plane containing the line x+ y—z =0 = 2x — y + z and passing through the point (1, 2, 1)
(1) 3x+2y+z=1 2 x-y+z=0 B) x+y+z=0 @4) 2x+3y+z=2
Answer (2)

(x+y—-2)+A(2x-y+2)=0
x(1+20)+y(1-A)+z(A-1)=0
Passes through point (1, 2, 1)
1+20+2-2A+A-1=0

A==2

-3x+3y—-3z=0

The direction ratios of the normal to the plane passing through origin and line of intersection of the planes x +
2y +3z=4and 4x + 3y + 2z = 1 can be

1 (1.2,3) @ 6.2 @) (231) @) (3.1,2)
Answer (2)

(x+2y+3z—-4)+ A (4x+3y+2z-1)=0

Passes through origin so

-4-1=0

A=-4

(x+2y+3z—-4)—-4(4x+3y+2z—-1)=0

—-15x-10y-5z=0

3x+2y+z=0

Direction ratios (3, 2, 1)

A unit vector normal to the plane through the points f, 2 and 3k is

(1) 6f+3]+2k (@ F+2j+3k 3) —6i+37j+2k ==
Answer (3)
The lines x=ay+ b, z=cy+dand x=a’y + b’, z= c’y + d will be perpendicular if and only if
(1) aa"+cc’+1=0 2 aa +cc’=0 (3) aa +hbb =0 4) aa +bb +cc’=0
Answer (1)
The planes x — 3y + 4z—1 =0 and kx — 4y + 3z — 5 = 0 are perpendicular then value of k is
(1) 24 2 24 3 12 @4 o
Answer (2)
Planes are perpendicular
k+12+12=0
k=-24
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31.

Sol.

32.

Sol.

33.

Sol.

34.

Sol.

35.

Sol.

36.

Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-2)

The equation of a plane passing through the intersection of planes x+2y+3z—-5=0and 3x-2y—-z+1=0
axes and cutting equal intercepts on the ox and oz axes.

(1) 5x+3y+4z-3=0 2) 5x+2y+5z-9=0
3) 3x+2y+4z-9=0 @4) 2x—-3y+4z+3=0
Answer (2)

X(A+30)+y(2-20)+2(3-1)=5+A=0
X@EA+ 1) +y(2-20)+2(3-2)=5-2

S-h _5S7h  iq=3-a
3n+1 3-A B
4= A=

[5x +2y +5z -9 =0

The locus represented by xy + yz=0is

(1) Pair of perpendicular lines (2) Pair of parallel lines

(3) Pair of parallel planes (4) Pair of perpendicular planes
Answer (4)

y(x+z)=0

Pair of perpendicular planes.

The reflection of point (c, B, ) in the xy-plane is

(1) (o, B, 0) 2 (0,0,v) @) (o, —B.v) @) (o B, =)
Answer (4)

Reflection of (o, B, y) in x-y plane = (a, B, —Y)

) , . x-2 y-3 z-4 )

The sine of the angle between the straight line 3 = 2 = 5 and plane 2x—2y+z—-5=0is
65 5\2 5 10
Answer (4)
0 = sin1 87815 i (Lj = sin” [QJ
3x 542 5V2 10

. x-1 y+3 z-5
If the line 5 T T4 is parallel to the plane px + 3y — z + 5 = 0, then the value of p
1) 2 2 2 3 1 4 1
(1) @ - ® 5 @ 3

Answer (2)
2p+3+1=0=p=-2
If distances of (-1, 2, 3) from x, y, z axis are d,, d,, d, respectively and the distances from xy, yz, zx planes

6
are d,, d, dg then the value of > d, is

i=1

() J5+/13+410+6 (@ V2+3+6 B) 5+13+7 @) Ja+\13+7
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Sol.

37.

Sol.

Answer (1)
d,=4+9 =13

Similarly, d, =v1+9 =10, dy =\1+4 =5,d,=3,d, = 1,d; = 2.

Hence sum = 6 + 10 + /5 + /13

A line with direction cosines proportional to 2, 1, 2 meets each of the lines x = y + a = z and

X + a = 2y = 2z. The co-ordinates of each of the points of intersection is

(1) (2a, 3a, 3a), (24, a, a)
(2) (3a, 2a, 3a), (a, a, a)
(3) (3a, 2a, 3a), (a, a, 2a)
4) (3a, 3a, 3a), (a, a, a)

Answer (2)
X y+a z .
—_= :—:t
1 1 1 1 (I)
= x=t,y=t-a,z=t
Xta_y _Z_,
111 .. (i)
2 2
t2 t2
x=t, ay=5.2%%5

t, t
Let the line with direction ratio (2, 1, 2) meets (i) and (i) at A(t,, t, - a, t,) and B(t2 - a,%,é} respectively.

Direction ratios of AB are proportional to (2, 1, 1)

t, t

2 -t +a 2-t

= tz_a_t1=2 ! _ 2 !
2 1 2

= t,-a-t =t -2t +2a

or t =3a

= A=(34a,2a, 3a)

t
2 -t +a -t
Again by 2 _2
2
t,— 2t +2a= -t
t
= §=t1—26
t,=2(t, - 2a) = 2(3a - 2a)
t,=2a
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38.

Sol.

39.

Sol.

40.

Sol.

41.

Three Dimensional Geometry Solutions of Assignment (Level-l) (Set-2)
. n oo x+1 y-3 z+2 ) ,
The equation of the plane containing the line 3 ~ 5 = 1 and the point (0, 7, —7) is
1) x+y+z=1 @2 x+y+z=2 B x+y+z=0 4 x+y+z=3
Answer (3)

Equation of the plane

x+1 y-3 z+2
-1 —4 5

(x+1)(10+4)-(y-3)(-15+1)+(z+2)(12+2)=0
14x+14 +14y-42+14z+28=0
14x+ 14y +14z=0
x+y+z=0
[Miscellaneous]
A plane x — 3y + 5z = d passes through the point (1, 2, 4). Intercepts on the axes are
(1) 15, -5, 3 @ 1,-53 3) -15,5,-3 @4 1,-6,20
Answer (1)
x-3y+5z=d
= 1-3x2+5x4=d
= 1-6+20=d = d=15
Hence the plane is x — 3y + 5z =15 ()]

Intercepts on the axis are 15, -5 and 3 respectively.
The position vectors of points A and Bare j — j +3k and 3j + 3]’— 3k respectively. The equation of a plane is
F.(5i +2]-7k)=0. The points A and B

(1) Lie on the plane

(2) Are on the same side of the plane

(3) Are on the opposite sides of the plane
(4) Nothing can be said

Answer (3)

(57 +2j - 7k) =5-2-21=—ve

Fy (57 +2] = 7k) =15+ 6 +21 = +ve

So points lie on opposite sides of the plane.

The vector equation of the plane through the point (2, 1, —1) and passing through the line of intersection of the

plane F.(i +3j—k)=0 and F.(j+2k)=0 is

() F(i+9j+11k)=0 (2 F(i+9j+11k)=6 () F.(i-3j-13k)=0 (@) F.(2i-3j-4k)=0
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Sol. Answer (1)
The required equation of the plane is

F-(f+3]—k)+MF .(j+2k)=0,where e R
But 7 = 2i + j — k , satisfies the equation

= (2i+j-k). (i+3j-k)+M2i+j-k)(j+2k)=0
= (2+3+1)+A11-2)=0

6-1=0

r=6

Hence the equation of the plane is
F.(i +3) —k)+6F(j +2k)

= F(i+9j+11k)=0
42. Thelinesx+y+z-3=0=2x—-y+5z-6andx—y—-z+1=0=2x+ 3y + 7z- k are coplanar then k
equals
(1) 10 2 M1 @ 12 4 13
Sol. Answer (3)
x+y+z -3=0 (i)
2x-y+5z-6=0 ... (ii)
Ifz=0
x+y=3
2x-y=6
= x=3,y=0

Point on the line is (3, 0, 0) = a,

no=i+j+k

—
Al = X

F5+1)-j(5-2)+ f(-1-2)

= b, = 6i -3/ -3k

X-y-z=-1 ... (i)
2x+3y+7z=k . (iv)
At z=0,
We get, x-y=-1

2x+ 3y =k

Onsolving x = <=3 y:k+2
5 5
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43.

Solutions of Assignment (Level-l) (Set-2)

k-3 k+2 ~
Hence point on the second line is 5 ' 5 0]=a,

The vector parallel to this line is

i j ok
=1 -1
b715 3 7

F-T+3)- j(7T+2)+ ((3+2)

—4i —9j + 5k
If both lines are coplanar then the vector

d,-4a,, b,, b, will be coplanar

k-3 o k+2
5 5
6 -3 -3[=0
= —4 9 5
k-18 k+2 0
. 2 -1 -1]=0
-4 -9 5
= (k-18)(-5-9)—(k+2)(10-4)=0
= (k-18)(-5-9)-(k+2)6=0
= (k-18)(-14)-(k+2)6=0
= -7Tk+126-3k-6=0
= -10k=-120
= k=12

The line r =a + Ab will not meet the plane r-n=ygq, if

(1) b-n=0,an=q @ bnz0,an#q (3

Sol. Answer (3)

44.

f 7= a+Ab wil not meet the plane

r-n =q,then
Line must be parallel to the plane but not lies in the plane

= b-n=0and @i #q

The plane r -n = g will contain the line r =a + Ab if

(1) b-n#0,an=gq ) bn=0,anzq (3

Sol. Answer (4)
If a line lies in the plane then one point of the line must satisfy the equation of plane and the line must parallel to

the plane.

— b-fi=0and 3.7 =q

b-n=0,an#q @)

o
=¥
1

e
Y
S|
I

Q

o
S|
I

o
o
=
I

Q

b-n=0,an#+q (4)
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45. The projection of the line segment joining the points (1, 2, 3) and (4, 5, 6) on the plane 2x + y + z=1is

(1) 1 @ 3 3 5 4 6
Sol. Answer (2)

n

2/?+]'+IQ,

b =(4i +5j+6k)—(i+2j+3k) = 3i +3j +3k

Let /

| b | cosB where 6 is the angle between r and b

_A-b_6+3+3 _12_, g
|| J6 J6

Length of line segment = ,|b? — (2\/5)2 =27-24 =3

46. Thelinex+2y—z-3=0=x+ 3y —z—4is parallel to
(1) x-yplane (2) y-zplane (38) z-xplane (4) z-axis
Sol. Answer (3)
The vector parallel to the plane is
R a a N
-1 =i(-2+3)—j(-1+0)+k(B-1) = [+ k
-1

b =

_ o
W N -

This is parallel to z-x plane.
47. The shortest distance between the lines x = y=zand theline2x+y+z-1=0=3x+y+2z-2is

1) % @ 2 @) % @ g
Sol. Answer (1)

X=y=2z (i)

2x+y+z=1 ... (i)

3x+y+2z=2 ... (iii)

Normal vector to plane (ii) is n, = 2 + j -k
Similarly normal vector to the plane (i) is A, = 3/ + f +2k
Vector parallel to the line of intersection is n, x n,

i

—_
N =~ X

2
3
=i@2-1)-j(@4-3)+ ((2-3)

= (i - j - k), hence DR’s of the line are (1, -1, —1)

To find point on the line of intersection, we put z = 0 in (ii) and (iii)
= 2x+y =1 ... (iv)
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48.

Sol.

Three Dimensional Geometry

Solutions of Assignment (Level-l) (Set-2)

3x+y=2 (V)
Solving (iv) and (v)

x=1,y=-1,z=0
Equation of line is

x-1_ y+1 z-0

1 > > .. (vi)

Let one point on the line (i) is & = (O + 0/ + 0k)
Similarly the point on the line is a, = (f - ] + OR)
Vector parallel to line (i) is b, = i + j + k

Similarly the vector parallel to the line (vi) is 52 =(1,-1,-1)

ij k| |ij k
U B
= [0~ ]2+ k(2)=2-2
Shortest distance = |(f_j).(2j_2l€)| =| 2 |=i
| 22 | Tlel %

The co-ordinates of the point P on the line F=(f+]'+l€)+)»(—f+f—l§) which is nearest to the origin is

242 2 42 24 2 224
™ (?55} @ (‘5"5’5] ) [5’5"5) @ [5’5’5]

Answer (1)

Let the point nearest to originis P (f+ ] +k )+ A( it j & ;})

If Ois origin, then OF = i+ j+k+M—i + j =K) = i(1=1)+ j(1+ A) + k(1- 1)

OP is perpendicular to —j + j — k

= [[(1-M)+jA+ ) +k(1=W)]-(-i +j-k) =0
= -1+A+1+A-1+A=0
= 3A=1

A =

S (27435, 2%
P=(3'"3/73

|/

a Q d
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