OPEN STUDENT FOUNDATION

CHAPTER 11 Std 12 : MATHS Date : 28/02/24
PRACTICE SHEET DAY 10
) Write the answer of the following questions. [Each carries 2 Marks] [6]
1 If a line makes angles 90°, 135°, 45° with the x, y and z- axes respectively, find its direction cosines.
2. Show that the line through the points (4, 7, 8), (2, 3, 4) is parallel to the line through the points
(_]-) _2) ]-)) (]-) 2) 5)
3. Find the cartesian equation of the line which passes through the point (-2, 4, -5) and parallel to the
. . x+3 y—-4 z+38
line given by 3 =5 = § -
) Write the answer of the following questions. [Each carries 3 Marks] [18]
4. Show that the points (2, 3, 4), (- 1, - 2, 1), (5, 8, 7) are collinear.
S. Find the angle between the pair of lines :
X_y_=z xX-5 y-2 z-3
s 2 1 Wd =7 =3
6. Find the angle between the pairs of lines :
e A A A A AN AN = A A A A AN
r=2i-5j+k+ABi+2j+6k) and r=7i-6k+p(i+2j+2k)
d A A A A A A
7. Find the shortest distance between the lines r = (z‘ +2j+ kj ot k(i -j+ kj and
— AN AN AN AN AN AN
r =2i—j—k+p[2i+j+2k}
8. Find the vector equation of the line passing through the point (1, 2, —-4) and perpendicular to the
. .x-8 y+19 z-10 x-15 y-29 z-5
two lines : 3 =16 = 7 and 3 ~"g§ - -5
- A A A A A A
9. Find the shortest distance between lines 7 =6i +2j+2k+A(i =2 j+2k) and
- A A A A A
r=—4i-k+uBi-2j-2k).
®  Write the answer of the following questions. [Each carries 4 Marks] [12]
10. Find the direction cosines of the sides of the triangle whose vertices are (3, 5, — 4), (- 1, 1, 2) and
(-5, -5 -2).
x -3 -5 z-7
11.  Find the shortest distance between the lines > ;_ 1_Y -gl =2 —li- 1 and -7 = .
— 1 -2 1
12.

Find the shortest distance between the lines whose vector equations are

Ed A A A - A A A
r=Q0-t)i+(t-2)j+@B-2t)k and r =(s +1)i +(2s - 1)j - (25 + 1) k.
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OPEN STUDENT FOUNDATION
CHAPTER 11 Std 12 : MATHS Date : 28/02/24
PRACTICE SHEET DAY 10
) Write the answer of the following questions. [Each carries 2 Marks] [6]
1 If a line makes angles 90°, 135°, 45° with the x, y and z- axes respectively, find its direction cosines.
- Given that o = 90°, B = 135° and y = 45°

.o coso = cos90° = 0,
cos B = cos 135° = cos (180° — 45°)

= — cos 45°

-

and cos y = cos 45°

=2
H the directi i f the gi li 0 ! !
ence, e alrection cosines o e given lines are v, — —(—, —|—.
& 2 2

Show that the line through the points (4, 7, 8), (2, 3, 4) is parallel to the line through the points
(_]-: _21 1)1 (1! 2! 5)

Let the line L, passes through A(4, 7, 8) and B(2, 3, 4).

N
.. Direction ratios of AB, a;=X,—X;=2-4=-2

b1:y2—y1:3—7:—4
61222—21:4—8:—4
Let the line L, passes through C(-1, -2, 1) and D(l, 2, 5).

N
... Direction ratios of CD, Ay =X, —X;=1+1=2

b2:y2—y1:2+2=4
czzzz—z1:5—1:4

- bl —4 (5] -4
Now, — = — < 7= = -

i S A B |
o 2 b2 4 Cy 4

. Hence, the lines L, and L, are parallel.

3. Find the cartesian equation of the line which passes through the point (-2, 4, -5) and parallel to the
line given by I;B = y;4=z-é-8
-

5
The line L is passing through the point A (a) = (-2, 4, -5).

o (xll yli Zl) = (_2: 4r _5)

Welcome To Future - Quantum Paper




e

The line L is parallel to the line given by ad ; : =Y ; 2 E ; 8.

.. Direction of the line L, (a, b, ¢) = (3, 5, 6)
. The cartesian equation of the line L :

X-n _Y-hnh_2-4

a b c
L x+2 y-4 z+5
"3 5 6

Write the answer of the following questions. [Each carries 3 Marks]
Show that the points (2, 3, 4), (- 1, — 2, 1), (5, 8, 7) are collinear.
Let A(2, 3, 4), B (-1, -2, 1) and C(5, 8, 7) are given points,
Direction ratios of AB,

a; =X, -x;=-1-2=-3

by=y,-y,=-2-3=-5

€ =2-2=1-4=-3
Direction ratios of BC,

a, =X, —X;=5+1=6

b,=y,-y;,=8+2=10

c2:z2—z1:7—1:6

q _=__1
a 6 2
b —

Now L. __1 a _b _q
b, 10 2 a by, ¢
a9 Bl
c; 6 2

- AB || BC

AB and BC have common point B.
Hence, points A, B and C are collinear.

Find the angle between the pair of lines :
xX_y_z dx—S_y—Z_z—S

2- 271 40d 3 1 8
. XY _ 2
L1neL1.2 5 1
Line L x-5 y-2 z-3
ne L, : 2 -1 “ 8

The vectors parallel to lines L, and L, are respectively.

- A A A - A A A
b =2i +2j+k and b, = 4i + j + 8k Let the angle between the two lines be 6 then,

- -
l'b2

[18]
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0sB = - -

|by | |y |

A A A A A A
i+ 2j+k)-(4i + j+ 8k)
Ji+4+1,16+1+64
8+2+8
© 3x9

18 2

1(3)
. 0 = cos 3

Find the angle between the pairs of lines :
-

A A A A A A — A A A A A
r=2i-5j+k+A(@Bi+2j+6k) and r=7i-6k+u(i+2j+2k)

IS

. - A A A N A oy
= LineL;: r=2i-5j+k+A (3i+2j+6k)

— A A A A A
w LineL,: r=7i-6k+p (i +2j+2k)

— A A A
=  Line L, is parallel to the vector b =3i + 2j + 6k and line L, is parallel to the vector

— A A

b, =i +2j + 2k. Let the angle between the lines L, and L, be 6.

- —
b, -b,
s.ocos 0 = S
|by| | |
A A A A A A
(Bi+2j+6k)-(i+2j+2k)
. Ccos 0 =
JoI+4+36J1+4+4
3+4+12
(7) (3)
_19
21

19
s = ol | ==
s = cos (ZIJ

. . . i d A A A A A A

7. Find the shortest distance between the lines r =|i +2j +k |+ Al i - j+ k| and
4 AN N A N A N
r=2ijk+p(2i+j+2k].

- A A A
r

N A A
w LineL,: r=0{+2j+k)+Ali —j+ k)
— A A A = A A A
Line L, is passing through the point A, (@) =i + 2j + k and it is parallel to the vector b; = i — j + k.
— A A VAN AN A Fay
Line Ly : r =2i - j—-k+u(2i+j+2k)
- N N
Line L, is passing through the point A, (a,) = 2i - j —ifé and it is parallel to the vector
- A A A
b, =2i +j+ 2k.

— —
ay — 0y

i —j-k)-({+2j+k)

A A A
i-3j-2k
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A /\' l/;
- — v A A A — — — A A A A A
by xby=1 -1 11=-3i-0j+3k (g, —a)- (b xby)=(i —3j - 2k)-(-3i + 3k)
2 1 2

=-3-6=-9

‘E)l X 1;; = J(=3)? + (3)? = 32

. The shortest distance between the lines L, and L,,

_ (a, *al)‘(blxlbz)‘
|by % by | ‘

2.3

32| V2

8. Find the vector equation of the line passing through the point (1, 2, -4) and perpendicular to the

. L x-8 y+19 z-10 x-15 y-29 z-5
two lines : 3 =" - 7 and 3 ="§ -~ 5
- Li L_x—8_y+19_z—10
i I S T

Parallel vector to the line L,is
-3 A N A
by =3i -16j + 7k

x-15 y-29 z-5

Line L2 : 3 3 5

= A A A
Parallel vector to the line L, is b, = 3i + 8j — 5k

Let the required line is parallel to the vector B)

- - —
b = b x b,
A A s A A A
= (3i - 16] + 7k) x (3i + 8] — 5k)
A A A
= 24i + 36 + 72k
The line L passes through A(1, 2, -4).
— A s A
a=1i+2j-4k

. The required equation of line L :
— — —
r=a+ib, A eR
— A A A A A N
r=(0+2j-4k) + A (24i + 36 + 72k)
— A A A A A A
r=0+2j-4k)+ A (2i + 3] + 6k)
AU B A
9. Find the shortest distance between lines ¥ =6i+2 j+2k+A(i -2 j+2k) and
— N A A N N
r=—4i-k+pn(3i-2j-2k).
— A A A A A Ay
w LineL, :r =60+2j+2k+Xi(-2j+2k)

— - -

Welcome To Future - Quantum Paper




10.

Comparing with r = @, + A b1 we have,

— A A A = A A A - A A A A A

@ =60 +2j+2k b =i-2j+2k LineL,: r =4i — k +u(3i — 2j - 2k)
- — -

Comparing with r = a; + ub, we get,

— A A A N N A
- -

az—alz(—4/1'\—i,;)—(6/1'\+2}\'+2]2)

A A A
= -10i - 2j - 3k

i j k A A A
by x b, =|1 -2 2|=8i+8j + 4k
3 -2 -2

by x by| = 8 + 8 + (47

= .64 +64 +16 =12

The shortest distance between the lines L, and L,

— — — -3
_a; - a)) - (b x by)|
- —
|y % by |

~ 1107 -2 - 3k) - 87 + 8] + 4K)|

12
|80 - 16 — 12|
- 12
_ 108
12
Write the answer of the following questions. [Each carries 4 Marks] [12]

Find the direction cosines of the sides of the triangle whose vertices are (3, 5, - 4), (- 1, 1, 2) and
(=5 -5, -2).
A(3, 5, -4), B(-1, 1, 2) and C(-5, -5, -2) are vertices of AABC.

A(3,5,4)
B C
{_1! ]-r 2) (_51 _51 _2]

AB=(-1,1,2) - (3, 5 4)
= (-4, -4, 6)

BC= (-5 -5-2) - (-1, 1, 2)
= (-4, -6, -4)

CA= (3, 5, -4) - (-5, -5, -2)
= (8, 10, -2)

Direction cosines of the side AB of AABC,
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I 4 —4 -4 4 2

CJCa? s a? s 7 I6+16+36 T g5 T oim - Nim

m = 4 - 4 4 4 2
Jea? + (a2 + 62 16+16+36 T 55 T 207~ Ni7

_ 6 _ 6 6 6 3
Jea? + 4 + @7 16+16+36 7 55 T 57 ~ i
Direction cosines of the side BC of AABC
-4 4

I = = e
J4? + (6)2 + (42 16 +36+16 = gz = 17

—6 -6 -3

m= = 6 = =
Jea? + (62 + (42  J16+36+16 68 V17

—4 -4 4 2
n = = = =
Jea? + (62 + (42 J16+36+16 68 17

Direction cosines of the side CA of AABC
8 8

1= - 8 4
J©72 + 107 + (27 64 +100 + 4 = g8 = g
m = 10 _ 10 _ 10 _ 5
JB2 + 102 + (22 64 +100 + 4 T fgg T iy
n = 2 = 2 - -2 _ -1
JB2 + 102 + (22 64+ 100+ 47 g =
Hence, Directi ines of AB ~=) —=, —
ence, Direction cosines o NN AN
Direction cosines of BC —e: e,
irection cosines o w7 a7 I
Direction cosines of CA =1 e 1=
irection cosines o Ji2’ Ja2' 42
1 1 1 x -3 -5 z -7
11.  Find the shortest distance between the lines x; =Y :3 =z I and T y_z =7
- L L_Jc+1_y+1_z+1
nel,:——="—="
:>x—(—1)=y—(—l)=z—(—1)
7 -6 1
b d N A N
- Line L; passes through the point A(q;) = -i - j - k and it is parallel to the vector

—

A A A
b1:7i—6j+k_

. x —_
Line L2 : = =

- A A A
- Line L, passes through the point B(a,) = 3i + 5j + 7k and it is parallel to the vector
— FAN A A
bz = i - 2j + k

—

- A A A Ay A A
a —-a =Bi+5j+7k)-(-i - j-k)
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12.

=4i +6j + 8k

A A A
i j k
— — A A A
by xb, =7 -6 1|=-4i - 6j - 8k
1 -2 1

by x by | = (47 + (<67 + (-8

= /16 + 36 + 64 = 116 = 2./29

— — — —

8;‘\:)
=-16 - 36 - 64 = -116

- — — —
(a, — ay) - (by x by)

— — ‘
|by % b, |

The shortest distance between the lines L; and L,, =

-116

2429

116
= = - 229
2429

Find the shortest distance between the lines whose vector equations are

A A A - A N A
F=(-0)i+(@-2)7+(@-200kand r =(s+1)i + (25 - 1)] - (25 + 1) k.

. - A A A
Linel,: r —(1-ni+0-2j+B-20k
— A
r =i

— —

-2j+3k+t-i+j-2k)
—_
r =a +th we have,

Comparing with
- N A A > N A A
ap=1-2j+3kb=-i+j-2k
Line L, : (S+1)i+(2$—1)j—(2$+1)k:(/i\—}\'—12)+s(§+2}—2],<\:)

. - - —
Comparing with r = a, + sb, we have,

>

— A A
a =i-j—-kand b, =i +2j - 2k
— — A A A A A A
a —a; = -j-k) -(i-2j+3k)
5ok
A A A
i j k
— — A A A
by xby =|-1 1 -2|=2i-4j-3k
1 2 2

by  by| = J22 + (4% + (-372

:m:m

i - — A A

= A A S
(a, —ay)- (b X by) =(j — 4k) - (2i — 4j - 3k)
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=-4+12=28

The shortest distance between the lines L, and L,

- — - —
_ ‘(az — al) . (bl x bz)‘
|y % by | ‘
_ 8
29
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