OPEN STUDENT FOUNDATION

CHAPTER 10 Std 12 : MATHS Date : 27/02/24
PRACTICE SHEET DAY 9
) Write the answer of the following questions. [Each carries 2 Marks] [16]
A A A
1 Find a vector in the direction of vector 5i — j+ 2 k which has magnitude 8 units.
A A A N A A
2. Show that the vectors 2i -3 j+4k and —-4i+6 j—8k are collinear.
N N N N N N
3. Find the projection of the vector j + 3j + 7k on the vector 7i — j + 8k.
> - - - - -
4. If either vector g =0 or b =0, then a-b =0. But the converse need not be true. Justify your
answer with an example.
- - > - - -
5. Show that, (a - b)x (a+ b)=2(a xb).
. - o I A - A - A - A
6. Find |a x b|, f a =i -7j +7k and b =3i - 2j + 2k.
- n A N2 N A A — A A A
7. Ifa=i+j+k b=2i-j+3k and ¢ =i —2j+ k, find a unit vector parallel to the vector
- > -
2a-b +3c.
8. Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ are
+ (L 1 L)
ERSVARRVEINEY)
) Write the answer of the following questions. [Each carries 3 Marks] [15]
N AN AN AN AN N
9. Find the angle between the vectors i -2 j+ 3k and 3i — 2j + k.
10.  Show that the points A(1, 2, 7), B2, 6, 3) and C(3, 10, -1) are collinear.
11. Find the area of the parallelogram whose adjacent sides are determined by the vectors
- - o - - - - -
a=i-j+3k and b=2i-7j+k.
12. Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).
13.  Find the position vector of a point R which divides the line joining two points P and Q whose
- - - -
position vectors are (2 a + b) and (a —3 b) externally in the ratio 1 : 2. Also, show that P is the mid
point of the line segment RQ.
) Write the answer of the following questions. [Each carries 4 Marks] [20]
- A A AN = A A A
14.  Show that the points A, B and C with position vectors, a =3i —4j — 4k, b =2i — j+ k and
- A A A
¢ =i -3 j -5k, respectively form the vertices of a right angled triangle.
15, Show that each of the given three vectors is a unit vector :

%(Zi +3j+ GkJ, %(Eﬁ -6j+ ZkJ, %(Gi +2j - 3k).

Also, show that they are mutually perpendicular to each other.
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16.

17.

18.

A A A A A A
The two adjacent sides of a parallelogram are 2i — 4j + 5k and i — 2j — 3k. Find the unit vector

parallel to its diagonal. Also, find its area.

- = = - -S> -
If a,b, ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector g + b + ¢
- > -
is equally inclined to a,b and c.

A A A
The scalar product of the vector i + j+ k with a unit vector along the sum of vectors

A A A A A A
2i +4j -5k and Ai + 2j + 3k is equal to one. Find the value of A.
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OPEN STUDENT FOUNDATION

CHAPTER 10 Std 12 : MATHS Date : 27/02/24
PRACTICE SHEET DAY 9
) Write the answer of the following questions. [Each carries 2 Marks] [16]
1 Find a vector in the direction of vector 5 /1\ - }\ +2 ]2 which has magnitude 8 units.
N

A A A
- a =5i —j+2k

_)
wlal =62+ D2+ (27
= J/25+1+4 =30

_>
The unit vector in the direction of a
A 1 —
a = j
|al

1
30

(57— j+2k)

3

%
The vector with magnitude 8 units and in the direction of g

A 1 /} /\‘ A
8a :S-ﬁ(Sz —j+2k)

_ 40~ 8 ~ 162
~30 B0 TR0

A A A A A A
2. Show that the vectors 2i -3 j+4k and -4i+6 j- 8k are collinear.

— A A A —> A A A
- Let A=2i-3j+4k and B =-4i+6j-8k

— A A A
. The position vector A, OA= 2i —3j +4k

— A A A

. The position vector B, OB =-4i +6j— 8k
N N N
=—2(2i —3j+4k)

-
=-20A

— -
. OA and OB are parallel vector and their common point is O.

— =
. OA and OB are collinear.

Hence the given vector are collinear.

N N A A as
3. Find the projection of the vector ? + 3j + 7k on the vector 7; - j + 8k.

— A A A = AA A
- a=i+3j+7k b =7i-j+8k

- = A A A AA A
a-b ={+3j+7k)-(7i — j+8k)

=7-3+56=60
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%
b | =@ +(-1%+ (8>

= J49+1+64 = vll4

- =
N ) - = a-b _ 60

The projection of the vector @ on the vector b = =

|g| 114

. —» — — —> - —> .
If either vector g =0 or b =0, then a-b =0. But the converse need not be true. Justify your

answer with an example.

- - - - - =5 =
Vector q=0 or pb=0 then a-b=0.
=l —

Its converse i.e. a- b =0,

- -
|a||b| cos6=0

- N
But |a|#0, |b|#0 then cos 8 =0
S, ="

2

— —
-~ Vectors @ and b are perpendicular.

Example,

- A AA — A A A - = - —
a =20 +5j+2k and b =2i -2j+3k then a-b=4-10+6=0. But a #0 and b #0.

The converse of the given statement is not true.

B - - > o
Show that, (a-b)x(a+ b)=2(axb).

- - - -
(a-b)x(a+Db)

e
b

8l
+
=l

=ax(a+b)-b x( )
B T T T T
—axa+a XxXb-bxa-bxb
B T e S
=0+axb+axb -0
- -
=2(axbh)
. — — L A - A — A - A
Find |a x b|, fa=i -7j +7kand b =3i -2 + 2k.

N

N - A —> A - A
a=i-7j+7k and b=3i-2j+2k

A A A
i j k
- -
cax b =1 -7 7
3 -2 2
A N A
=i(-14+14)-j(2-21) + k(-2 +21)
A A
=19/ +19k
B

la x b|=+0197 +(197
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=19 /1+1=192

e B s coon » - A ALA

fa=i+j+k b=2i-j+3k and ¢ =i - 2j+ k, find a unit vector parallel to the vector
- - —

2a - b +3c.

— A A A

a=i+j+k

d A A A

b=2i-j+3k

— A A A

c=i-2j+k

- - —
Now 2a-b+3c¢
=2(i+j+k)—(2i—j+3k)+3(i—-2j+k)
A AN A
=3i-3j+2k

- = —
. The unit vector parallel to the vector 2a - b + 3¢

- = -

_2a-b +3c¢
=TS S =
|2a -b +3c|

A A A
_3i-3j+2k _ 3+ 34 22
T Tflrorad v v22! T2

Show that the direction cosines of a vector equally inclined to the axes OX, OY and OZ are
+ (i 1 LJ

V3 V3 V3)

The vector equally inclined to the axes OX, OY and OZ.

=o0=B=y

Now cos? o + cos? B + cos? y = 1

o cos? o + cos? o + cos? o = 1

2

S 3cosca=1

1
- cosa =3

1
s cosa =cos P =cosy =7

1 1
. The direction cosines of a required vector is B3

Write the answer of the following questions. [Each carries 3 Marks] [15]

ol
&=

AN A

A A A A
Find the angle between the vectors j -2 j+ 3k and 3i - 2j + k.

- A A A
a=i-2j+3k
— A AA
b=3i-2j+k

H
Now |a |= )% +(-2)>+(3)> =~/14
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_)
|b| = (3P +(=2)% + () = 14

- = A A A A AA
a-b=0i-2j+3k)-Bi-2j+k)

=3+4+3=10

- -
Let the angle between the vectors @ and b is®.

- =
. cosO = a-b
- -
la||b|
cosH = L
V14 14
(:059=m
14

0= cos_l(é]
7

. . 1[5
.. The angle between the given vectors is cos 1(?]

10. Show that the points A(l1, 2, 7), B(2, 6, 3) and C(3, 10, —1) are collinear.

- A1, 2, 7), B(2, 6, 3) and C(3, 10, -1) Given points.
— A A A
W OA=i+2j+7k
— A A A
OB =2i+6j+3k
— A AA
OC=3i+10j-k
- - -
AB = OB - 0A

A A A A A A
=(2i+6j+3k)-(i+2j+7k)

= i+aj-4k
e
BC=0C - OB

(3i+10j— k) — (2i +6j +3k)

= i+4j- 4k
e
CA=0A-0C

= (§+2}+ 7]2)—(311'\+10}—]/2)
=—2i-8j+ 8k
= 2(?+4}—412)

—
=-2BC

- -
Here CA||BC and point C is their common point.

- -
Also AB = BC

. Hence, the points A, B, C are collinear.

Welcome To Future - Quantum Paper




11.  Find the area of the parallelogram whose adjacent sides are determined by the vectors
> o o — — - - -
a=i-j+3kand b=2i-7j+k.

— A A A
=  The two adjacent sides of a parallelogram are defermined by the vector a =i - j+3k and

— A A A
b=2i-7j+ k.
A A A
i j ok
- =
axb=]1 -1 3
2 -7 1

= Ii\(71+21)f}\'(176)+/f€(77+2)

A A A
=20i +5j -5k

|E) X Z)| = J(20)% + (57 + (-5)?
= /450 =152
. Required area of a parallelogram
= |Zx;| =152 $q. unit
12. Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).

- A1, 1, 2), B(2, 3, 5) and C(1, 5, 5) are vertices of AABC.

Al,1,2)
B C
2,3,5) (1, 5,5)
e d AA A
~OA =i+ j+2k

e d A A A
OB=2i+3j+5k
— A A A
OC=i+5j+5k

- 5 =
~ AB=0B - 0OA

A A A s A A
=2i+3j+5k—-(i +j+2k)

—i+2j+3k
e
AC=0C-0B

=(i+5j+5k) - (i+j+2k)

A A
=4j+3k
A A A
i j k
- -
Now AB x AC=1]1 2 3
0 4 3
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= g(G—lZ)—}\'(S—O)+]2(4—O)

=—6i-3j+4k

- =
|AB x AC| = [(=6)? +(-3) + (4)?
= /36 +9+16
= /61

1 = - 1
- Area of AABC = 5|AB x AC| = E\/ﬁ sq.units

13.  Find the position vector of a point R which divides the line joining two points P and Q whose

e - -
position vectors are (2 a + b) and (a — 3 b) externally in the ratio 1 : 2. Also, show that P is the mid

point of the line segment RQ.

— - o - 5 o
=  Given that OP = 2a + b and OQ=a - 3b

A point R divides the line joining two points P and Q externally in the ration 1 : 2.

— -
.. The position vector of R, CTR :%

S - -
a-3b-22a+b)
-1

. The point P is the midpoint of RQ. =

Y
-3a-5b
-1

1
w
N
+
&)
o

R p Q
The position vector of the midpoint of RQ.

- o

_ OR +0Q

- 2

N

3a+5b+a-3b
2

— —pitAng
=2a+ b =0P

= The position vector of P
-, The point P is the midpoint of RQ.

) Write the answer of the following questions. [Each carries 4 Marks] [20]

N A A A= A A A
14. Show that the points A, B and C with position vectors, a = 3i - 4j — 4k, b =2i — j + k and

— A A A
¢ =i-3j-5k,respectively form the vertices of a right angled triangle.
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-

15.

-

— — A A A
Here, OA = a =3i-4j-4k

- = A A A
OB=b=2i-j+k

- = A
17

OC=c=i-3j-5k

A(Z)

=
c(c)
t
B (b)
— - =
- AB = 0B -0A
:(211'\7}\'”2)7(3?74}574]2)
=-i+3j+5k

e
BC =0C -OB

=(i-3j-5k)-(2i-j+k)

=—i-2j -6k

e )
CA =0A-0C

= (3?—4}—4]?:) —(?—3}\'—5;\\:)

A A

=2i-j+k

%

|AB| =(-1)> +(3)> + (5)> = JT+9+25 = /35
_)

IBC| = C)?+ (2% + (-6)2 = JT+ 4+ 36 = Va1

%
ICA| =22 + (12 +(1)% = JA+1+1 =6

— —
- |AB| + |CA | =(¥35)? + (+/6)?
- AB2 + CA2=35+6
s ABZ + CAZ = 41

2
=|BC|" = BC?
. Using the inverse of pythagora’s theorem, A, B and C are vertices of a right angled triangle.

Show that each of the given three vectors is a unit vector :

(% ¢ A1 1,7 ¢ AR N N ~
7(2; +3j+ GkJ, 7[31 -6j+ sz, 7(61 +2j- 3k}
Also, show that they are mutually perpendicular to each other.

— 1 A A A
Let a =?(2i +3j+6k)
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— 1 A A A
b =2 (31-6]+2K)

— 1 A A A
c==(6i+2j-3k)
7
= 24 34 62
a=—i+-j+-k
7 7 7
— A A 2 A
b ==i Ej+—k
7 7 7
— 6~ 2A 3 A
c=—i+—-j—-—k
7 7 7
N 22 32 62
al=. 1= +1=| +|=
Now |a| (7J (7J (7]
4+9+ 36 1
49
2 2 2
ZROEDRE
7 7 7
9+36+4 1
= 5 =

- = —
. The magnitude of vectors @, b and ¢ is 1.

.. Each vector is a unit vector.

— — A A A A A A
Now a-b =(§i+§j+9kj-[§i—9j +3k]

7 7 7 7 7
6 18 12
=rrovEEEEE T —
49 49 49
6-18
_ +12 _
49
- —
.alb
— — A A A A A A
b-c = §1—9]+Ek . E;+g_§k
7 7 7 7 7 7
18 12 6
49 49 49
18-12-6
— =0
49
- =
blc
- — A 3N B A A2A L 3 A
a-c=|-i+-j+=k|-|zi+-j+—k
7 7 7 7 7 7
12 6 18
= — 4+ —— —
49 49 49
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1246 -18 _
49

0
- =
alc

- > o
Hence, a, b and ¢ are mutually perpendicular.

16.  The two adjacent sides of a parallelogram are 2i — 4j + 5k and i — 2j — 3k. Find the unit vector
parallel to its diagonal. Also, find its area.

- -
=  The two adjacent sides of a parallelogram are g and b

B C
- -
b b
0] 5 A
a
—> — A A A
OA=a=2i-4j+5k
— — A A A
OB=b=i-2j-3k
- = =
Diagonal OC=a + b

— (25 -4 +5k)+(-2] -3k

N A A
=3i-6j +2k

%
~|0C|= {3 + (=6)*+ (2%
= VA9 =7

—
. The unit vector parallel to the diagonal OC

%
ocC
e
|OC|
N 6tiok 1A A A
_31-67+2k _ 237 6j+2k
7 7
A A A
ik
- =
axb=2 -4 5
1 -2 -3
A A
=22j+11]

- o
Area of the parallelogram =|a x b |

= J(22)* + (11)?

= Jan? @27+ an?
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=11./4+1

=11J/5 sq. units

e

e
17. If a, b, ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector g + b + ¢
- = -
is equally inclined to a,b and c.
= = o
- a, b and ¢ are mutually perpendicular vectors of equal magnitude.
- - -
la|=|b|=|c|=k, (k>0 i
- = - = - =
and a-b =0, b-c =0, ¢c-a=0
- =2 oy, - oS S - o5 S
Now |[a+b+c|"=(a+b+c)-(a+b+c)
e T T T T T T R e S S
=a-a+b-b+c-c+2(a-b+b-c+a-c)

- - -
lal? +|bF +|cf +0
=k + k2 + k2 (~From (i)
= 3k?

- =2 =
~la+b+c|=+3k
— — - - =
Let the vector @ + b + ¢ makes an angle o, B and y with the vectors a, b and

N
a

) -

S Cos o

i
(a
=
a

|la

- =
c-da

.
a -

... (i)

cos B

...(iii)
— - - -
(a+b +c)c

and cosy = —
la+ b+ cl||c]|

5
c respectively.
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18.

1

=3 weee(iV)

From results (i), (iii) and (iv),

1
cosa = cosfP =cos y= ﬁ
soa=p=y
- — —
» a+ b + ¢ is equally inclined to
- = —
a, b and c.

N N

FaY
The scalar product of the vector i + j+ k with a unit vector along the sum of vectors

2i +4j -5k and Ai + 2j + 3k is equal to one. Find the value of A.

— A A A

a =2i+4j-5k

— A A A

b =\i+2j+3k
- —

na+b=MA+2)i+6j-2k

- -
la+ b|=J0+22+6)7+ (272

= J+2)? +40

- -
The unit vector in the direction of a + b
- -
_a+b
e —
|la + b|
=(?L+2)i+6j—2k
JO+2)2 +40
— AA A
Now ¢ =i+j+k
o N
Given that c-(i+i)=1
|a+ b|
S+ j+k)-((A+2)i+6j-2k) _1

Joo + 2% +40

SA+246-2=JL+2%+40

S+ 6)2 = (0 + 22+ 40
SA2 4120 +36 =A% + 4h + 44
S 8L =8

wA=1
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