CBSE Test Paper 02
Chapter 10 Vector Algebra

1. Find |a| and (Z

,if (a+6).(a—5) =8 and [d| =8 o]

o 22 A
3v7 7 37

2. A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north

and stops. Determine the girl’s displacement from her initial point of departure.

4 3 A

a %Z_T\/—]
-5 3v3
-5 33 ~
C. TZ_?)TJ

54 ~,

d 20+ 2

3. Direction angles are

— 7 =
a. The angles denotedby a, b, ¢

b. The angles that show the tip of the vector

c. The angles a, 3, made by the position vector 7 with the positive directions of x,
y and z-axes respectively

d. The angles a, 3,7y made by the perpendicular to position vector rwith the
negative directions of X, y and z-axes respectively

4. If a unit vector @ makes angles

7 with i, 7 with j and an acute angle 0 with k , then the components of @

are
1 1 1
a 35, V2 3
1 1 1
b. 39 E, 5
el 11
* 37 \/37 2
11 1
d. 39 75, 5
5. Find |z|, if for a unit vector a, (2Z — 3a). (2% + 3a) = 91.
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10.
11.

12.

13.
14.

15.

16.

17.

18.

/& o T o

The area of the parallelogram whose adjacent sides are i + lAc and 27 + 3 + lAc is

The vector a + g bisects the angle between the non-collinear vectors a and g if a and
b are vectors.

The vectors 4 = 37 — 2}' + 2k and b = —i — 2k are the adhacent sides of a
parallelogram. The acute angle between its diagonals is

Find the direction ratios and the direction cosines of the vector 7 = 3 + 3—|— lAc

Is the measure of 10 Newton a scalar or vector ?

Find |:7:| if for a unit Vector a (z — a) - (z + a) = 15.

Leta, b and € be three vectors such that la| = 3, b) = 4,|c| = 5 and each one of

them being | to the sum of the other two, find ‘a + b + c‘

b\ —2.d.b=+/6.

Find the sine of the angle between the vectors a = 37 + j + 2k and

b=2i — 2] + 4k

Show that @ = %(2% +35+ 61%) b= %(65+ 25— 31%) = ;(3% — 65+ 21%)
are mutually L unit vectors.

Ifa =1 —|—2j—|— k b=2i+ j and ¢ = 3i —43 — 5k then find a unit vector
perpendicular to both of the vectors (a — b) and (¢ b)

IfGg =i — j+ 7k and b=5i — 7+ Ak, then find the value of ), so that @ -+ band

Find the angle between vectors @ and b if la| =

a— E are perpendicular vectors.
The scalar product of the vector a = i + 3 + k with a unit vector along the sum of
vectors b = 27 + 43’ — Bk and = \i + 23 + 3k is equal to one. Find the value of A

and hence, find the unit vector along b + C.
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CBSE Test Paper 02
Chapter 10 Vector Algebra

Solution

3V7 737
E):/p;lan;/_tion: (?—F?).(Z}—?):S
;»|7|2 BP =8
G4 b = | b =8=63b[P=8=|b|= %:%ﬁ

—
= [a|=8b|=|d| = 2
3i
Explanation:Let7: —:cz—i—yg T = 2,y— 3‘/_ ._> _5A_|_ i}

. The angles «, 3,y made by the position vector 7 with the positive directions of
X, y and z-axes respectively

Explanation: the angles o, 3,y are called direction angles, which the position

vector r makes with the positive x-axis ,y-axis and z-axis respectively
i1 1
27 \/§ Y
. — 0 ~ 7
Explanation: Let, a = a1t + a2j + ask, then,
:>a%+a2+a§ =1...1)

4.1 = (a1 +a2]+a3k) i = |d|i \cos% :a1:>a1:%
. a. 3=(a12+azj—|—a3k) ]:>|a\|]\cos%:a2$a2:%
4.k = (a1 + a2+ ask). k = |a|\k|cos% = a3 = a3 = cosf

Putting these values in (1) , we get :
%+%+00329:1

3 _ 2 .99 _ 3 . _ V3 _ o
= 5 =1—cos*0 = sin“0 = = sin = - = 6 = 60
1

. a3 = cos60° = 5
+ 3k

_ 1z
:>a—§z+73

.5

Explanation: It is given that:
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(22> _ 37) . (25> n 37) — 91
2 2
;‘4{?} —9}7}
2
— 91 ;»4‘?‘ —9.1=091

2
;»4{?} — 100 = ‘?{:5

6. /3
7. equal
™
8. T
9. D.Rof 7 are 1,1,1
Fl=v12+124+12 = /3
= 11 1
D.Cof r are RV
10. Vector because Newton is a unit of force and force has both magnitude and direction.
11. Here,we have to find |Z|. Given ,a is a unit vector. Then, |a| = 1.
Now, we are given that dot product is equal to(Z — a). (z + a) = 15
= Z-z—a-r+x-a—a-a=15
= z-Z—a-fT+a-x—a-a=15
.". scalar product is commutative, i.e.a - b=b- g
= JaP—la’ =15 |22 =P
= |Z*—1=15 [given,|a|=1]
= |Z]> =16
x| =4
['." length cannot be negative]
12. a b—l—c) =0,b.(c+a)=0,c ((_i—l—b = 0 (given)

=9+4+164 25
=50
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13.

14.

15.

@+b+¢é| =50
= 542
a.b

% i VBB _ V2

W32 x/§-2 V242
= cosf = —

cosf =

Sl

_T
:>0_4

Here,a;=3,a3=1,a3=2and by =2,by=-2,b3=4

We know that,
a1b1+a2b2+ a3b3

cosf =

af+a§+a§\/b +b3+ b3
3x2+41x(—2)+2x4

P42 /24 (-2
V14,24 2,/14,/6 V84 2421 V21

;.sinf = 4/1 — cos260

_ - [ 282
- 21~ \V 21~ B/ V7
d] = 1v36+4+9 =149 =1
b|=1v36+1+9="1ya9 =1
2/9+36+4 =149 =1

Hence they are unit vectors
a.b= 4—9(2z + 35+ 6k)(67 + 2 — 3k)
4—9(12+6—18) =0

€| =

S
1

= L(61+25 - 3k)(31 — 6 + 2k)
9(18—12 6)=0

c.a = (31,—6J+2k)(2z+3]+6k)
=4L(6—1s+12)_0

aJ_b, blZandZla
So they are _| to each other.

16. According to the question,
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17.

d=3i— 43—51%
Nowa—b—(z—|—2j—|—k’) (25—|—3) —7?—!—3—!—]4:
Now, & —b = (3i — 45 — 5k) — (22+g) i — 57— 5k

—

Now, a vector perpendicular to (@ — )and (¢ — b) is given by

I
~.
—~~
@)
~
/—\
v
d\s‘
A
v

= —4j J+ 4k
Unit vector along (a — b) X (¢ — b)is given by
—4j+4k
|—4j+4k|
—4j+dk
(—4)*+4?
—4j+4k
V32
—4j+4k
4y2

__J ok
Y, ALY

According to the question,

Given vectors are, 4 = 7 — 3—|— 7k and b = 57 — 3—!— e

Now, a+b—(z—j+7k) (51— j+ M) =61 — 25+ (T+ Nk
Now, a—b—(z—j+7k) (51 — j + Mk) = —4i + (T— Nk

Since, (a + b) and (a — b) are perpendicular vectors, then dot product of these

vectors will be zero , i.e. (a _|_B) - (a — B) =0
= 61— 25+ (T+ Nk]-[-4i +(7T—N)k] =0

= =244+ (7+XN)(7—X)=0
= 49-)X2=24

= X =25

= A=45
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A==5

18. According to the question, a = i+ 3 + IAc, b=2i + 43 — 5k and
¢ =i +2j+ 3k.
Now,b+¢ =21 +45— 5k + i +2j+3k = (2+ \)i+6j— 2k
b+¢ = /(2+ N2+ (6)2+ (—2)2
=4+ A2 +4\+ 36 +4
= VA2 +4N+ 44
The unit vector alongg—|— c
_bad (24N)it65—2k

[b+e| /A +4A+44
According to the question, the scalar product of (¢ + 7 + k) with unit vector b + C is
1.

(1)

i+ j+k) 2 =1
|b+c]| o
A). (24X)i+6j—2k

= (i+j+k 1

A/ A2 HAN+44
1(24+X)+1(6)+1(—2) 1

4

A/ A2 HaN+44
(2+X)+6-2 1

A+6=1/A2+4\+44
(A +6)2 = A2 + 4\ + 44 [squaring both sides]
AZ436+ 12X = A2+ 41+ 44
8A =28
A=1
The value of A is 1.

L

Substituting the value of \ in Eq. (i), we get unit vector along b + ¢
_ (2+1)i+6j-2k  3i+6j—2k

B \/(1)2+4(1)+44_ Vi+4+-44

. 3%+6§—2i¢ 3 6~ 27
=—up —ritzi— Tk

717



