CBSE Test Paper 03
Chapter 10 Vector Algebra
- g - \/ﬁ — 7 . .
1. Let the vectors a and b be such that |a| = 3 and |b| = -, then a X bis a unit

vector if the angle between vectors a and b is

a T
4
™
b.
¢ T
"6
™
d 7

2. Negative of a Vecto ra is a
a. A vector whose magnitude is the same as that a of but direction is opposite to that

ofa
b. A vector whose magnitude is the same as that a of but direction is perpendicular to

that of a
c. A vector whose magnitude is the same as that a of but direction is 120°to that of @

d. A scalar whose magnitude is the same as that a

3. If P (1, Y1, 21) and Ps (22, y2, z2) are any two points, then the vector joining Pq

e
and P, is the vector P1P,. Magnitude of the vector P P» is

2 2

a. \/(mz —z1)’ + (e + 1)’ + (22— 21)°

b. \/(:132 +z1) 4 (1o — 1) + (22 — 21)°

c. \/(zcz z1)" + (12 —1)° + (22— 21)°
)"+ ( )

d. \/(332 —z1)*+ (2 — w1 zo+ 21
4. If X is a real number \a is a
a. vector
b. unit vector
c. scalar
d. inner product
5. Ifa = a14 + az} + agl;: and b = bii + b23'—|— bgl;: then the dot product a.b=
a. aib1 — asby + asbs
b. ai1bi + asby + asbs
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C. a1b1 — azbz - a3b3
d. a1by + asbs —asbs

6. The magnitude of the vector 67 + 23 + 3k is

10.
11.

12.
13.

14.

15.
16.

17.

18.

The number of vectors of unit length perpendicular to the vectors
G=2i+j+2kandb=j+kis :
2 12

_>
Ifla X b| +|a.b| =144 and b

_>
}a} =4, then

is equal to

If A, B and C are the vertices of a A ABC', then what is the value of

AB+ BO+CAr

If |a| = 2, |g\ — 3 and G- b= 3,then find the projection of b on a.

Find the angle betweena and B with magnitudes 1 and 2 respectively, when

@ x b = /3.

Find the vector in the direction of vector 54 — 3 + 2]% which has magnitude 8 units.
Find the sum of the vectors: @ = 1 — 2 + lAc,g — —2; + 4+ 5k and
c=1i—6j—Tk.

Find |d — b if |d| = 2, |b| = 3 andd@. b= 4.

IfF = 21 4 yj + 2k, find (F x 1) - (F X J) + 2.

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

If G,b and € be three vectors such that G + b + ¢ = 0 and la| = 3, B) =5,lc|=17

find the angle between a and b.
If a,b and ¢ are three mutually perpendicular vectors of the same magnitude, then

prove that a + b+ Cis equally inclined with the vectors 5,6 and c.
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CBSE Test Paper 03
Chapter 10 Vector Algebra

Solution

7r . o — .
1. a. Z,Explanatlon: It is given that a X b is a unit vector, then:

= |G x b| = 1 = |a||b|sinf = 1

v2 .o a1 o
=>3.Tszn9—1=>3m0— 7 = § = I
2. a. A vector whose magnitude is the same as that a of but direction is opposite to

that of @
Explanation: Negative of a is equal to -a, i.e. A vector whose magnitude is the

same as that of @, but direction is opposite to that of a.

3. ¢ \/(962 — 21’ + (p — 11 )2 + (22 — 21)°%,
Explanation: If P; (1, y1, 21) and P2 (z2, y2, 22) are any two points, then

—
the vector joining P4 and P, is the vector P1P,, then : | Py Pa| =

\/(l‘z — 1)’ + (2 — 1)+ (22 — 21)°.

4. a. vector, Explanation: If a vector is multiplied by any scalar then , the result is

always a vector.

5. b. aibi + asby + asbs, Explanation: If @ = a17 + a2 + ask and
b= b1%—|—b23+b3i<:
then @. b =a1b1 + asbs + aszbs
(4.1 = jij=kk=1landi.j=jk=Fki =0)

6. 7

7. two

8. 3

9. Let ABC be the given triangle.
c

A > B

- = =
By law of vectors, we have AB+ BC = AC
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10.

11.

12.

13.

14.

15.

A T T S —
= AB+ BC+CA=CA+ AC.......(1) [adding C Aon both sides] (using (1))
e T S S S —
= AB+ BC+CA=CA—CA[- AC = —-CA]
N T
SAB+ BC+CA=

If |a| = 2,|b| = 3 and a - b = 3,then we have to find the projection of b on a.
Projection of bon a = % =
a

oo

_>
al =1, \b|—2and\a><b| V3
:>|a|\b|sm9—\/_[ axb—\a”b\sm@n and |n| = 1]
= 1x2xsinf=+/3

. 3 .
= Slﬂ@z%leﬂ%i@z%

Hence, the angle between a and b is i?:

Leta = 5i — j -+ 2k

A vector in the direction of vector @ which has magnitude 8 units = 8a
8 (5%—3+21%)

ol EP (1P 2)?

s(5i-j+2%) g . o4 -
T TVBrird V30 (5’& —J+ 2k)

o0

= 8.

Ql

Give'6:%—23+l;3——2z+4j+5kand 6_}'—71;
Adding,a+b+c=1 —2j+k — 2z+4j+5k+z—6j—7k
=0i—4j—k=-4j—k

-2 - 7 -2 - 7 7S
= |a| —2a.b—|—‘b) J. a.b="b.q]
=4—-2x4+9=5
i—b =15

According to the question,

Therefore,
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16.

17.

P =ai+yj+ 2k
Now, 7 x i = (21 +yj + 2k) X
—w(zxz)—l—y(]xz)—l—z(iﬂ 7)
2(0) +y(— k) + 2(5)
:—yk+z3
Now, (7' X j) = (1 —l—yjj—l—zl;:) X j
—w(ZXJ)+y(J><J)+Z(k><J)
—mk+y(0)+ (—z)—:ck—zz
Fx 1) (Fxj) = (—yk+zj) - (xk — 21)
=—-yz+0+0+0=—zy
(Fx1)-(Fxj)+zy=0

The given points are A (1, 2, 7), B (2, 6, 3) and C(3,10, - 1) respectively.

— ~ N ~
.". Position vector of point A = OA =1 + 25 + Tk

— ~ - ~
Position vector of point B = OB = 21 + 65 + 3k
— ~ R ~
Position vector of point C = OC' = 37+ 105 — k

—
Now AB = Position vector of point B — Position vector of point A

=27 4+ 6j+3k— <%+23+7l§:>

=2 +6j+3k—1—2j—Th=1+4]— 4k..Qd)
—
And AC' = Position vector of point C - Position vector of point A

_3z+1og—k—(%+23+712:)

—3i+10j—k—1i—2j—Thk=2i+8j—8k=2(i + 4] — 4k)...(iD)
— —>
= AC = 2. AB [Usmg eq. (i)]

= Vectors AB and AC are parallel. ['." @ = mb]
—  —

But AB and AC have a common point A and hence they can’t be parallel.Thus, the

points A,B,C are collinear.

c=0

—»
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_|_
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18. \b| c| = AGsay) ...0)
and @ -b = 0, b.¢ = 0and @.¢ = 0 .. (i)

Now, |3 +b = |af® + B> + |¢]>+2(@-b+b-¢+
= A2+ X2+ A2+ 2(0+0+0) =3\2

= |a + b+ ¢| = 4/3 )\ [length cannot be negative]

Let (a + b+ C)is inclined at angles 61, 0

ol

and 93 respectively with vector c_i,g and ¢,
(a+b+ Z) - a_\a+3+a|\a|cosel
[-a b= \aHb|cosH]

= 6> +d-b+a-¢=+/3\x Acosb;
= X2 +0+0=+3)cosb;

[from Equations (i) and (ii)]
1
V3
(a+ b—l— c) - b= ‘a +b+¢ Hb\C0892

= G-b+b?+C-b=+/3X-Acosby
= 0+)\+9—\/_>\200802
[from Equation. (i) and (i1)]

= cosbfy = %

Similarly, (a + b+ c)-¢c=la —I—B—i—aa cosfs]|.

= cosf; = %

Thus, cosf1 = cosfy = cosf3 = %
%

‘. (a 1b+e ) is equally inclined with the vectors @, band .

cosf =

Ql



