CBSE Test Paper 01
Chapter 10 Vector Algebra

. Find the angle between two vectors @ and b with magnitudes +/ 3 and 2, respectively,
havinga . b= /6.
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. Find the angle between two vectors i— 23 + 3kand 37 — 2_}' + k.
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. Vector has

direction

a.
b. None of these

o

magnitude

d. magnitude as well as direction

. Find the sum of the vectorsd = 7 — 23 + IA-c, b= —2i + 43 + 5k and
c=1i—6j—Tk.

~

a —i+4j—k
b, —45 — k

C. —7?—457'—]2:
d i—4j—k

. Find the direction cosines of the vector 7 + 23 + 3k.
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The values of k which |ka| < |a| and ka + %c? is parallel to @ holds true are

—

Ifr.a =0,7.b =0, and r.c = 0 for some non-zero vector 7, then the value of
a(b x c) is

The angle between two vectors a and B with magnitudes \/?: and 4, respectively,
a.b-= 24/3 is

Finda x bifa = 26 + j + 3k,b = 3i + 5] — 2k.

Find the projection of @ on b ifG-b=8andb=2i + 63 + 3k.

a Is unit vector and (z — a) (Z +a) = 8, Then find |Z|.

Find the position vector of the mid-point of the vector joining the points P (2, 3, 4) and

Q(4,1,-2)
Find sine of the angle between the vectors. a = 2% — 3 + 312,3 =i+ 33 + 2k .
Find the projection of the vector i+ 33 + 7k on the vector 77 — 3 + 8k

Leta = %+3+l§:,g:4’2—23—|—3l} and ¢ = 7 — 2 + k.Find a vector of

magnitude 6 units, which is parallel to the vector 2a — b + 3c.

Leta = 2-}-434—2];:,5: 37— 23—}—712: and ¢ = 27 — 3—|—4IA<: Find a vector d
which is perpendicular to both a and b and . d = 15.

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.

Find a vector d whichis | toboth @ and b and é. d = 15 Let
G=1+4j+2kb=37i—2j+Tkandc=2i — j+ 4k.
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— > ~ 7
. cos™ 1 <%) ,Explanation: ¢ = i — 25 + 3k,

CBSE Test Paper 01
Chapter 10 Vector Algebra

Solution

— —
7> Explanation: \7\ =3,|b|= 2,7. b =

— —
= d.b =|d|.|b|cosd= /6
= 24/3 cosf

= cosf =

V6

6

1 T
AR

— " n ~
b=3i—2j+k

— —
= [d|=+14,|b|=+14,d. b =10
N

= 2t cosh= 10— cosh
2N H
a

~J| o

= cosf = % — 0 = cos !

. magnitude as well as direction, Explanation: A vector has both magnitude as

well as direction.

. —47 — k, Explanation: We have: vectorsa = 1 — 27 + k,

b= —2%+43—|—5]A€ and

1 9 3 . — ~ ~ 2
, Explanation: Let ¢ = 7 + 2 3k,
Jyia’ 14’ 14 P Ty
— i “ ~ i o :
—~ 1+27+3k 1+25+3k
Then,d = & = ——22%8 _ %
‘a } V1242243 V14
Therefore , the D.C.’s of vector a are :
1 2 3
Vyid’ 14’ Jid®

6. k€11, 1[k# —1

7.

0

wly
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ik
9.9axb=12 1 3
3 b -2

= i(—2—15)— j(—4—9) + k(10 — 3)

= —17i + 135 + 7k
10. We are given that, a - b=8andb = 2i + 67 + 3k
ab

*. The projection of @ on bis given as =
]

8

- /22 +62432

. 8
T V/AF36+19

8 _
=75 =
=1

8
7
11. |a
(z —a). (x +a)=28
3[° —[a* =8
ﬁ|—1_8
3[° =
] =3
12. Given: Point P (2, 3, 4) and Q(4,1, - 2)
.". Position vector of point Pis @ = 27 + 33 + 4k
And Position vector of point Q is B = 45 + 3 — 2]::
atb | 20+3j+4ktditj-2k

And Position vector of mid-point R of PQ is

. 2 2
— SR 3i 42+ k
ik
13. axb=1]2 -1 3
1 3 2

= 117 — j+ 7k

i x B = \/(~11)2 4+ (~1)* +(7)?
— JT71 = 3,19
)axé)_ 3WI9 3

sinf = 19

afp)  VEVIT 14
14. Letd =i +3j+ 7k andb=Ti — j + 8k
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15.

16.

Sl

Projection of vector a on B = TT’
b
_ WM+E)(1)+7(8)

V(P12 (8
_ 7-3456 60
- V49+61+64 /114

According to the question,
G=1i+j+k,
b—4z—23+3kand
E—z—2j—l—k
Now 2a—b—|—3c
= 2(i + j+k) — (46 — 25+ 3k) +3(i — 2j+ k)
—2z+2j+2k 4z+2]—3k+3z—63+3k
—Z—2]+2k

= 23-b+3¢=1i—2j+2k

1

Now, a unit vector in the direction of vector is 2a — b+ 3¢ =

i—2j+2k
V(D=2 +(2)
i—2j+2k
i—2j+2k
3 A~
_ 17 25,2
=3i—3j+3k
Vector of magnitude 6 units parallel to the vector is,
1 2
<§z — —] + k)
=27 — 4] + 4k
Given: Vectors @ = 7 + 43—|— 2k and b = 37 — 23—|— Tk

2a—b+3¢

12a—b+3¢|

We know that the cross-product of two vectors, @ X b is a vector perpendicular to

both & and b

Hence, vector d which is also perpendicular to both @ and bisd = A (Ei X b) where

A = 1 or some other scalar.

i Gk
Therefore,d = A|1 4 92
3 -2 7

5/7



17.

=X|1(28+4) - 5(7— 6)—|—k( 2 —12)
— d = 32i — Aj — 14Me...0D)
Now given ¢ = 27 — j + 4k and¢.d = 15
é.d =15
— 2(32)) 4+ (—1) (—)) + 4(—14)) = 15
= 64X+ A — 56\ =15
= 9A =15

15

_ 5
=\ = 3

Putting A = 3
d = g[321, —9—1414
= d = 1[160i — 5] - T0k|

Let the initial point of departure is origin (0, 0) and the girl walks a distance OA =4 km

in eq. (i), we get

towards west.
Through the point A, draw a line AQ parallel to a line OP, which is 30° East of North,

i.e., in East-North quadrant making an angle of 30° with North.
—
Again, let the girl walks a distance AB = 3 km along this direction OQ)

— . ) N
. 0OA =14 <—z) = —474 ...(4) [." Vector OA is along 0X’]

Now, draw BM perpendicular to X - axis.
In AAM B by Trlangle Law of Addition of vectors,

AB = AM + MB — (AM) i+ (MB) 1
Dividing and multiplying by AB in R.H.S,,
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18.

AB AB z + AB j = 3c0s60% + 351n60°
A 3+/3

:AB:3 z+3 L +—] (i)

*. Girl’s displacement from her initial point O of departure to final point B,
OEZOA+Aé:—4%+( z—i—i ): (_44_%) _|_£3

~ OB = i+ 3{]

a= ’L—I—4]—|—2k b—3z—2j+7kandc—2z —]—|—4k
Letd :wz+yj+zk

ATQ, cz.(_i = O,J.g: Oanda(i = 15, then,
X+4y+22=0..01)

3x-2y+72=0..(2)

2x-y+4z=15...(3)

On solving equation (1) and (2)

¥ W 2

L]

..I - " - e f -
-7 e 7 A 3 3 -

zr _ Y z — k
28+4 ~ 6-7 —2-12
x =32k y=-k,z=-14k

Put %, y, z in equation (3)
2(32K) - (-k) + 4(-14k) = 15
64k + k- 56k = 15

9k =15

15

k=35

_5

-3 5 160
__5

B 3 5 70
s % A
d=3i-3j-3k
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