CHAPTERWISE QUESTION
MATHEMATICS
SET A
THREE DIMENSIONAL GEOMETRY

CLASS - XIlI Time : 1% hrs.

Marks : 40

SECTION - A 10x1=10
The distance of point (2, 5, 7) from the x-axis is
a) 2 b) 74 c) /29 d) 53
P is a point on the line segment joining the points (3, 5, —1) and (6, 3, —-2). If y-coordinate
of point P is 2, then its x-coordinate will be

17 15

a) 2 b) 3 ) — d) -5

Distance of the point (o, B, v) from Y-axis is

a) P units b) [B| units c) B+ units  d) Ja?+y? units

The direction ratios of 3x+2y+z+ 3 =0is

(3 2 —1] (—3 -2 1]
A V14’ g’ s W VRN YR
3 2 1
C) (\/174\/174\/174] d) None of these
x—5:y+4:6—z

Write the vector equation of the following line :

3 7 2
a) T=(5-4j+ 6f<) + (314 7] - 2f<) b) F=(6i+7j+ 7f<) + (4 - 4j+ 2f<)
¢) T = (11 +12)+13k) + 2 (61 +13] - 4k)
d) T = (210 + 8 + 7k} + A(51 - 14] + 6k)

If the direction cosines of a line are k, k and k, then

1 1
a) k>0 b) O<k<1 c) k=1 d) kzﬁor_ﬁ

The vector and cartesian equations of the line through the point (5, 2, —4) and which is

parallel to the vector 3j + 2] - 8|2, are

a) T=(3i+2)-8k)+2(si+2j - 4k); x=3_y-2_z+8

5 2 4
b) = (51 +2) - 4k) + (30 + 2] - 8K); X=3 _ y;2 - Z_+18
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¢) T=(5i+2}~4k)+n(3+2)-8k); X=5 _ y;2 _ Z_+84
d =(3i+ zj_sﬁ) N x(5?+ 2]_412); X=5 _ y;Z _ Z_+84

What are the direction cosines of a line, which makes equal angles with the coordinate

axes?
1 1 1 1 1 1
o+ 4+ +t——, ++t—, +——=
a) i\/§’i\/§’i\/§ b) \/E \/E \/E
) +242, 3J2, -32 d) 23, +35, 65

A line makes angle a, B, y with x-axis, y-axis and z-axis respectively then

COS2a + C0S 2P + cos?2y is equal to

a) 2 b) 1 c) 2 d -1

For question number 10 two statements are given - one labelled Assertion (A) and the

other labelled Reason (R). Select the correct answer to these questions from the

codes (a), (b), (c) and (d) as given below.

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.

Assertion (A) : The points A(2, 9, 12), B(1, 8, 8), C(2, 11, 8), D(1, 12, 12) are the

vertices of a rhombus.

Reason (R) : AB=BC=CD + DAand AC =BD.
SECTION - B 2x2=4
Check whether the lines passing through (1, 1, 2) and (3, 5, 1) is parallel to the line
through (4, 2, -1) and (2, -2, 0).
Find the vector and Cartesian equation of the line passing through the points (3, -2, -5)
and (3, -2, 6).
OR

_ _ _ . Xx+3 y-4 z+8
Find the distance of the point (-2, 4, -5) from the line 3 = 5 = 5

SECTION - C 4x3=12

Find the direction cosines of the sides of the triangle whose vertices are A(3, 5, -4), B(-1,
1, 2) and C(-5, -5, -2).
Find the vector and Cartesian equation of a line passing through (-1, 0, 2) and parallel to
the vector 2j — ] + 3K.
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Find the length and the foot of the perpendicular drawn from the point (2, -1, 5) on the line

Xx-11 y+2 z+8
10 4 11

Find the shortest distance between the lines 7 = (4f_])+ }L(?Jr 2]_3|A<) and
F=(-]+ 2K+ (i + 4j - 5k)
OR

Find the equation of a line passing through the point P(2, —1, 3) and perpendicular to the
lines: 7= (i+]— k) +A@2i —2j+Kk)and T = (2i—] - 3K)+ p(i + 2j + 2k)

SECTION - D 2x5=10
Show thatlines 7 = (f+] - |A<)+ X(Bi - ]) and T = (4?—IA<)+ u(zi + 3|2) intersect. Also find
their point of intersection.

If a variable line in two adjacent positions has direction cosines |, m, nand |+ §|,
m+ §m, n + §n, show that the small angle §9 between two position is given by

(86)2 = (ESI)2 +(8m)2+ (Sn)2

OR
Find the shortest distance between the lines whose vector equations are
F=(1-t)i+(i—2)j+(3-2t)kand F = (s+1)i + (25 -1)j— (2s + 1)k

SECTION - E

Case Study

19.

Consider the following diagram, where
the forces in the cable are given.

4 P
N

i) Find the Cartesian equation of line

along EA. x/ 2

OR

Find the length of cable EB. Also find

which cable the length is equal to EC.
i) Find the vector gp 1
iii) Find the sum of all vectors along the cable. 1
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CHAPTERWISE QUESTION
MATHEMATICS
SET B
THREE DIMENSIONAL GEOMETRY

CLASS - XIlI Time : 1% hrs.

Marks : 40

SECTION - A 10x1=10
Write the distance of the point (3, -5, 12) from the x-axis.
a) 14 units b) 13 units c) 5units d) 14 units
If P (1, 5, 4) and Q(4, 1, —2), find the direction ratios of PQ.
a) 3,-4,-6 b) 6,-5,-2 c) 1,-1,-3 d 5,2,6
Find the direction cosines of the line joining the points P(4, 3, —-5) and Q(-2, 1, —8).

(16 2 13] (12 73 16] (13 2 16] (16 2 14]
a) |55 5 — 55| ¢ |55 o o

777 777

The direction ratios of the line passing through two points (2, —4, 5) and (0, 1, -1) is

a) (-2, 5,-6) b) (-2,0,-6) c) (-2,5,0) d) None of these
L . . y-1_2z-2

Write direction ratios of the line x = -3, T = _—1

a) (0,4,2) b) (1,-2,6) c) 11,3,-7) d (0,3,-1)

Find the direction cosines of the line passing through the following points :
(-2, 4,-5),(1, 2,3)

3 -2 8 3 7 -2
N NN ) Taa’ Jaz' Jaa
34,

c) 242,-32, 82 A o Ty

Direction ratios of a line are 2, 3, —6. Then direction cosines of a line making obtuse angle
with the y-axis are

2 3 -6 y 236 2 36 g 2 8 6
A 777 ) T 77 ©) 777 ) 7T 7

The centroid of a AABCis at the point (1, 1, 1). If the coordinates of Aand B are (3, -5,
7) and (-1, 7, —6), respectively; then the coordinates of the point C is

-2 -3 -6

a) (1,1, 3) b) (3,1,1) c) (14,0,1) d (1,1,2)
: . 11 .

If the direction cosines of a given line are KK K then, find the value of k.

a) +./2 b) +/3 c) 42 d) 453



10.

11.

12.

13.

14.

15.

For question number 10 two statements are given - one labelled Assertion (A) and the
other labelled Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below.

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.

2x-1 y+2 z-3
Assertion (A) : Cartesian equation of a line AB to \/§ = 5 = 3 . The direction

. V3 4 6
cosines \/%1\/%1\/%

Reason (R) : |If a, b, c are direction ratios of a line, then its direction cosines are
N a - b - c
JaZ+b?+c? \fai+b?4c? Jal+bi4c?
SECTION - B 2x2=4

If a line makes angles a, 3, y with the positive directions of the coordinate axes, then

calculate the value of sin®o + sin®p +sin’y is
If A8, 3,2), B(7, 1, 4) and C(5, 3, 5) are the vertices of AABC. Find ZABC
SECTION - C 4x3=12

The equation of a lineis 3x + 1 = 6y — 2 = 1 — z. Find the fixed point through which it
passes and its direction ratios.

Find the shortest distance between the following two lines : r = AL+0)i+2-2)j+ (0 +1)|2;
r=(2i- j=K) +p(2i+ j+ 2Kk) -
OR

1-x 7y-14 5z-10
3 2\ 11

Find the value of ) so that the lines and

7—-7X y-5 6-12
3\ 1 5

are perpendicular to each other.

Find the length and the foot of the perpendicular drawn from the point (2, -1, 5) on the line

Xx-11 y+2 z+8
10 4 -11
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16. Find the equation of the line passing through the point P(2, -1, 3) and perpendicular to the
lines sz+]—f<+k(2i—2]+Iz)andF:Zi—]—3lA<+p(f+2]+2I2)
SECTION - D 2x5=10
17. Find the shortest distance between the following lines and hence write whether the lines
are intersecting or not.
x—1:y+1:Z’ X+1:y_2andz:2
2 3 5 1
18. Find the distance between the lines L, abd L, given by T = i+2j- 4k + k(Zi + 3] + 6k )
and F:3i+3]—5f(+u(4i+6]+12f<)
OR
The cartesian equations of a line is 6x — 2 = 3y + 1 = 2z — 2. Find the direction cosines of
the line. Write down the cartesian and vector equations of a line passing through the point
(2, -1, -1) which are parallel to the given line.
SECTION - E
Case Study
19. Two motorcycles Aand B are running at the speed more than allowed speed on the road

along the lines 7 = A(i + 2j — k) and T = 3i + 3j + u(2i + j + k) respectively.

i) Find the direction cosines of line along motorcycle Ais running. 1

i) Find the direction ratios of line along which motorcycle B is running. 1

iii) Find the cartesian equation of the line along which motorcycle Ais running. 2
OR

Find the shortest distance between the given lines.
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