Three Dimensional Geometry

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) is false
d. Assertion (A) is false but Reason (R) is true
Q1. Assertion (A): The points (1, 2, 3), (-2, 3,4) and (7, 0, 1) are collinear.

Reason (R): If a line makes angles

E,ﬁandfwith
2 4 4

X, Y and Z-axes respectively, then its direction cosines are 0,
-1 1

—and —.

NG RN

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)

Q2.

Assertion (A): If the cartesian equation of a line is
x-5 y+4 z-6

3 7

, then its vector form is

— AN VAN N AN A A
r=5i-4j+6k+1(3i+7j+2k).
Reason (R): The cartesian equation of the line

which passes through the point (-2, 4, -5) and
x+3 y-4 z+8 i
5 6

parallel to the line given by

x+3:y—4:z+8
2 4 -5
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Answer : (c) Assertion (A) is true but Reason (R) is false
Q3.
Assertion (A): The acute angle between the line

— A A A ANA
r =i+ j+2k+A(i—j)and the X-axis isg.

Reason (R): The acute angle 6 between the lines

—> AN AN AN AN AN AN

r=x,i+y;j+z;k+i(ay i+by j+¢  k)and
TN A
r=xy i+y; j+z;K+pu(a; i+by j+c; K)is given
|0102 +b1b2 +€169 |
\/af +bf +cf \/a-;‘,’ +b3 +c;
(CBSE SQP 2022-23)

by cos6 =

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q4.

Assertion (A): The three lines with direction

. 12 -3 -4 4 12 3 3 -4 12
cosines —, —, —; —, —, —; —, —, —— are

13 13 13’ 13’ 13’ 13 13 13 13
mutually perpendicular.

Reason (R): The line through the points (1, -1, 2)
and (3, 4, —-2) is perpendicular to the line through
the points (0, 3, 2) and (3, 5, 6).

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)

Q5.

Assertion (A): The pair of lines given by
>~ ron
r=i—j+i(2i+k)

%
and r =2i —k+p (i +j —k)intersect.

Reason (R): Two lines intersect each other, if they
are not parallel and shortest distance =0.
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Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Qeé.
Consider the lines

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

3 -1 2 -1 3 3

Assertion (A): The lines L; and L, are mutually
perpendicular.
Reason (R): The unit vector perpendlcular to both
—9| —11| + 8k

V266

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)

the lines L, and L, is

Q7.

d - —
Assertion (A): The lines r =a;+ib; and
- =

- - —
r =a, +u b, are perpendicular, whenb;-b, =0.

Reason (R) The angle 0 between the lines
- = — —

r_a1+?\,b1 and r_a2+pb2 is given by
by b,

cos@:#_
- =
Iby1Iby | (CBSE 2023)

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)
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E-(20+ -3+ -47=¢
(x+22+(y-3P+z-4=6
PHdx+d+ -6y +9+22-8:4+16=36
2+ +22+4x—6y-8z+29=36
Pty + 2+ 4x-6y-8z2=7

Ans. Option (A) is correct.

[/

Explanation: Assertion (A) and Reason (R)
both are correct and Reason (R) is the correct
explanation of Assertion (A).
~ Assgertion (A): x2 + 1 + 22 + 4x - 6y — 8z = 7 the
equation to the sphere whose centre is at (-2, 3, 4)
and radius is 6 units.

~ Assertion (A): If two lines are in the same plane r.e.,
they are coplanar, they will intersect each other if
they are non-parallel. Hence the shortest distance
between them is zero.

If the lines are parallel then the shortest distance
between them will be the perpendicular distance
betweenthelinesi.e., the length of the perpendicular

(= xpl+ -y + (a—z =7 drawn from a point on one line onto the other line.

Reason (R): Given:
Centreisat(-2,3,4)and r =6

= (¥ Yy zp = (2,3, 4andr=06

We know that general equation of sphere is
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Reason (R): The angle between the lines with Hence y co-ordinate of P is 2.

direction ratio {1, by, ¢1) and {22/ by, ) is given Reason (R) is false.
by: Since, the two lines x = ay + b, z = cy + d and
tiEh = iy +biby + 010y =a'y + ¥,z = 'y + d' will be perpendicular, iff
Ja%-i—b]z«kc.f Ja§+b§+c§ ag’ +oc’ +1=0.
Ans. Option (B) is correct. ~ Assertion (A): The angle between the straight lines
] - x-1 +2 z-3.
Explanation: Assertion (A) and Reason (R) both X+l _y-2_2+3 4nd R VT g = 90°
are individually correct. 2 5 4
Reason (R): Skew lines are lines in different planes
~ Assertion (A): Direction cosines of a line are which are parallel and intersecting,

the sines of the angles made by the line with the  Aps. Option (C) is correct.

negative directions of the coordinate axes. . . .
Explanation: Assertion (A) is correct.

. +1_y-2_ z+3
x=2=0and 3y —y -2 is30°. Given: 2= Y22 222

Reason (R): The acute angle between the lines

2 5 4
Ans. Option (D) is correct.
Explanation: Assertion (A) is wrong. and T yT %
Since, direction cosines of a line are the cosines - ) o
of the angles made by the line with the positive Direction ratios of lines are s, = 2, b, = 5,¢, = 4
directions of the coordinate axes. and e, = 1,5, = 2,6, = -3
Reason (R is correct. As we know, The angle between the lines is
Since, the slope of the line x -2 = 015 co. givenby .
4y, +byby +
The slope of line ﬁx—y—Z:O is V3. cosB = 193 +biby c]czz
Let m; = oo, m, = V3 and the angle between the ( a] +b1 Tl ) (Jaz i+ CZ)
given lines is . 2x1+5%x2+4x-3
= cosB =
- | (J22+%2+42 (J12+22+( %)5)
1+my .m,
= 0
™ _q 6 =
= tan = |1 ;
1 Reason (R) is wrong.
mT"’”’*z In the space, there are lines neither intersecting
1 nor parallel, such pairs of lines are non-coplanar
= tan® = — and are called skew lines.
V3
— 6 = 30° ~ Assertion (A): The length of the intercepts on the
co-ordinate axes made by the plane
~ Assertion (A): P is a point on the line segment 13 13

joining the points (3, 2, 1) and (6, -4, -2). If x bt dy a3 =lare "5~y 13 um

coordinale of P is 5, then ils y coordinale is —2. Reason (R): Given:
Reason (R): The twolinesx =ay + b,z = cy + d and Equation of plane
x=ay+V,z=cy+ d will be perpendicular, iff a’ Sx+2y+z-13 = 0
+ bt +od =0. :

= bx+2y+z = 13
Ans. Option (C) is correct.
S5x+2y+z 1
Explanation: Assertion (A) is correct. = 13 -
Since P = (5,1, 2) X oy oz 1
Equation of line joining (3, 2, -1) and (6, —4, -2) is = BT3B
x-3 y-2 z+1 x-3 y-2 z+1 5 2 1

6-3 —4-2 241 3 -6 -1
so if point P lies on the line then it must satisfy
the above equation

13 1
~ Length of intercepts are —, 53, 13 units
Ans. Option (A} is correct.

_y-2 z+1 Explanation: Assertion (A) and Reason (R)
3 6 -1 both are correct and KReason (R) is the correct
5-3 y-2 explanation of Assertion (A).
3 -6
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