CBSE Test Paper 05
Chapter 10 Vector Algebra

. Unit Vector is

a. A vector whose direction angle B is unity
b. A vector whose direction angle y is unity
c. Avector whose direction angle a is unity

d. A vector whose magnitude is unity

. If a vector 7 is expressed in component form as 7 = x4 + yj + zk then the

magnitude of the vector 7 is

a. \/2x2 4 y2 + 22
b. /@2 + y? + 22
¢ a2+ 2y? + 22
d /224y + 222

. Find a vector in the direction of the vector 57 — 3 + 2k which has a magnitude of 8

units
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. Find the value of x for which x (% + _} + l;) is a unit vector

&

g o T
H H B H
o ot s et b

. Magnitude of the vector @ = i + j + k is
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10.

11.

12.

13.

14.

15.

16.

17.

18.

a. /3

b. 1-/3

c /2

d. 1+/3

If |a| =4 and -3 < A\ < 2, then the range of |Aa| is

If vectors a and b represent the adjacent sides of a triangle, then its area is given by

The unit vector in the direction of a is given by

Write the angle between vectors a and b with magnitudes \/g and 2 respectively,
having a - b= /6.

Write the direction ratios of the vector 3G -+ 2b, where @ = i + j — 2k and
b=2i —4j + 5k.

Find a vector in the direction of vector 2i — 33 + 6k which has magnitude 21 units.

Ifc_i:27Aj—|—23—|—3lAc,B= —'Z—l—éj—l—icandc_f:S'Z—I—B'aresuchthatéi—l—)\gisj_to
¢ is then find the value of \.

—
Find a vector of magnitude 11 in the direction opposite to that of P(), where P and Q

are the points (1, 3, 2) and (-1, 0, 8) respectively.

If6:2§+23+3i{:,6: —%+23’+7A€andE:3'Z+3aresuchthat5+)\gis

perpendicular to ¢, then find the value of \.

Dot product of a vector with vectors i— 3+ IA-c, 2% + 3 — 3k andi + 3+ k are
respectively 4, 0 and 2. Find the vector.
Find the sine of the angle between the vectors. a = 23 — 3—|— 3]%, b=1+ 33 + 2k.

Provethat[a.BJrc.J]:[a’ b dl+la ¢ d]-

Find the area of the A with vertices A (1,1, 2) B (2, 3, 5) and C (1, 5, 5).
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CBSE Test Paper 05
Chapter 10 Vector Algebra

Solution

d. A vector whose magnitude is unity
Explanation: The vector whose magnitude is always 1 or unity is called a Unit

Vector.
b. \/x2+y? + 22
Explanation: If 7 — i+ y}' + zl;:, then,

7}:\/x2+y2+22

40 % Lk

8 16

Vo R VG

— oSt 7

Explanation: Let a = 51 — j+ 2k
,then, 8a = 8 %
. lal

5i—j+2k

\/52+(—1)2+22

~ ~ ~

_ 8(5i—j+2k)

=8.

Explanation: As X(; + 3—1— l;:) is a unit vector, therefore,
{m(5+3+l;:>}:1:x\/1+1+1:1:>m:%
a /3

— 4 ~ 7
Explanation: We have: a =% + j + k, then,

ol

7{:¢12+12+12:¢§

. [0, 12]

Q) |~
1Y
20 %

Y

. We are given that |a| = \/5,\5| —=2andd-b=+/6.

Now, the angle between a and b is given by
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_ab VB Bxv2 \/_
cosf = GE I T —— (simplifying)
_ 1 _ s T _ 1
= cosH—ﬂ—cos4 Cos 7 7
=21
4

10. Here, we are given that g = i + j — 2k
Z — 27 — 43 + 5l;.Therefore, we have
3G+ 2b=3(i + j — 2k) + 2(2i — 45 + 5k)
= (37 + 3j — 6k) + (41 — 87 + 10k)
= 7i — 55 + 4k

Hence, direction ratio of vectors 3a + 2b are 7, - 5 and 4.

11. We have to find a vector in the direction of vector 27 — 33 + 6k which has
magnitude 21 units.
Letd = 2i — 37+ 6k
Then, || = 1/(2)2+ (—3)2 + (6)?
= /4 + 9+ 36 = /49 = 7 units

Now unit vector in the direction of the given vectors a is given as

—

a=f= (2@—3J+6k)
a
_ 22 3" 6
Now, the vector of magnitude equal to 21 units and in the direction of @ is given by

214 — 21(—z— 3+ 6k) — 67— 9+ 18k

—

12. )\b:(2z—|—2g+3k)+)\(—z+2g+k)
Vi Vit (220 5+ B+ Nk

=0 [-.-a+Ab¢c}

2-X)i +(2+2A)3+(3+A)I§:}.(3%+3‘)=0
3(2-A)+(2+2)) =0

8

a+

>
I

>
I
o0

13. The vector with initial point P(1, 3, 2) and terminal point Q(-1, 0, 8) is given by
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14.

15.

H " R " R . R
PQ=(-1-1)i+(0—-3)j+(8—2)k=—27—3j+6k
Thus, QP = —PQ = 27 + 37 — 6k

= /2 4+ 3 (-6 = VIT 9736 = A9 =7

Therefore, unit vector in the direction of QQ P is given by

QP  2i+3j—6k
o
—
Hence, the required vector of magnitude 11 in direction of QP is 11
; 2i+3j—6k ~ 2
QP:11(—”+7] ) =224+ 85 B

mmma:2%+ﬁ+3hgz—i+23+émm8=3%+3
MME+A5:2$+ﬁ+Bé+A(J+23+§}
_25:+23‘+3l?: AP+ 20) + Ak

:¢a+Mh42 Mz+@+2MJ+Q+AM

Again, c—3z+]—3z+]+0k

Since, (a + Ab) is perpendicular to ¢ therefore, <c7, + )\5) .c=0

=26—3+24+22=0= -A+8=0
= - A=-8=A=28

According to the question,

g:z—3+k
¢=2i+ j—3kand
d=i+j+k

let the required vector is @ = ari + a23 + CL3]A€
Given,&-gzél, G-¢=0anda-d =2
Now, a.b=4

=a;—as+a3 =4...01)

a.c=0

= 2a1 +as — 3a3 = 0 ...>11)

and@.d = 2

= a1 + as + a3z = 2 ...>1ii)
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On subtracting Eq. (iii) from Eq. (i), we get
—2a9 = 2

= a9 = —1

On substituting a, =-1 in Eq. (ii) and (iii),

we get

2a1-3az3=1...av)

a;+ag=3..(v)

On multiplying Eq. (v) by 3 and then adding with Eq. (iv), we get
5a1=14+9=10

= a1=2

On substituting a; = 2 in Eq. (v), we get

ag=1

..the vectorisa = 27 — j + k.

16. a=+4+1+9=+14
b=yI+0+4=+14
i ] k
axb=[2 -1 3

1 3 2

= —11i — j+ Tk
@ x B = /(-1 + (~1) + (7)°
= 4/171 = 34/19

: F@) 3v/19 3
sinf = !5\‘3‘ = ﬁ\/ﬁ

17. According to the question,
To prove L&. B—l—qa c?] = [_’Ei b JJ +la ¢ dl-
LHS = [d.b+c.d] = a. {(b+C) x d}
by definition of scalar triple product , we get

(bxd+¢xd)

(bxd)+d.(Exd)=[3 B

a.
a.

|+lda ¢ d]

S|

18. A(1,1,2)B(2,3,5)C(1,5,5)
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— N N ~
OA =i+j+2k
— R n ~
OB = 2i + 35 + 5k
— N R ~
OC =i +5j+ 5k

AB= OB —OA =i +2j+3k
AC = OC — OA = 45+ 3k

— —

k
AB x AC = 3
3

=N o

1
1

A A 0 A
= —61 — 35+ 4k
Area of AABC = %
= 1 (-6 + (-3 + 4
= %\/61 sq. unit

Y —
AB x AC

717



