CHAPTER-10
Vector algebra

One mark problem

1.Find the magnitude of the vectora =1+ + k. [K]
2.Find the magnitude of the vector d = 2i — 7] — 3k . [K]
3.Find the magnitude of the vector @ = %i + %j - %IQ . [K]
4.Define collinear vectors. [K]
5.Define negative of a vector. [K]
6.Define a unit vector. [K]
7.Define a null vector. [K]
8.Define cointial vector. [K]

9.Define position vector of a point. [K]

10.When the two vectors are said to be equal. [K]
11.Write two different vectars having same magnitude. [U]
12.Write two different vectors having same direction. [U]
13.Find the valuesof x andhy so that'the wectors 27 + 3] and%i + yj are equal. (K]
14.Find the uhit vector in the direction ofthed = + j + 2k [U]
15.Find the unit veetor in the direction of the @ =121 + 3] + k [U]
16.1f d is a non zero.veetor of magnitude a and Aa is a unitwéctor ,find the value of A. [K]

17.For what value of A, the ectors @ = 21 — 347 + k and b=1i + j — 2k are perpendicular to each

other? [U]
18.For what value of A, is the vector gi —Aj + %I? a unit vector? [U]
19. Find the value of x for which x(i +7+ E) is a unit vector. [U]
20.Show that the vectors 2i — 3j + 4k and —4i + 6 — 8k are collinear. [U]
21.If 21 — 3] + 4k and ai + 6] — 8k are collinear then find a. [U]
22. Write the vector joining the points A(2,3,0) and B(-1,-2,-4). [U]

23. Find the angle between two vectors d and b with magnitude V3 and2 respectively and
d.b=v6. [U]
24.1fd = xi + 2j — zk and b=3i- yj + k are two equal vectors,then write the value of x+y+z.[U]

25.Find the direction cosines of the vector d = { + 2j + 3k. [U]

26.Write the scalar components of the vector joining the points A = (x4, v4,2,) and

97
Question Bank: Department of Pre University Education




B = (xZ,yz,Zz). [K]
27. If vector AB = 2i —j+k and 0B = 3i— 47 + 4k, find the position vector OA . [U]

28. Find the scalar components of vector with initial point (2,1) and terminal point(-7,5).

A A A

29.Find the unit vector in the direction of 3+b, where 3= Z,i\-lj\+ 2k and b=-i +j-k. [U]
30.Find the position vector of a point R which divides the line joining two points P and Q whose
position vectors are i+ 2]!2 and ?+]+I2 respectively, in the ratio 2 : 1 internally. [U]

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

32.Show that (3-b)x(3+b)=2(axb) [U]
33.Show that the vector ?+}+I2 is equally inclined to the axes OX, OY and OZ. [U]

Two mark problems:
1.Find the angle between the vectors T—Z}+ 3kdand 3?—2]'\+|’<\. [U]
2.Find angle between the vettors a =T+]I2 and 5=?+}+I2. [U]

3Ifa= 5?-}-3!2 and b=i+ 3}-5!2, then show that the vectors 3+b and asb are perpendicular.
(U]
4.Find the magnitlide of tWe vectors'@ and b, having the same magnitude and such that the angle

1
between thém is 60° and their scalar product is E [U]
5.Find |X |, if fora unit vector a,\ (x=23).(x +3) =12 [U]

6. If |d+ b| = |d — b|, prove that a and b, are perpendicular. [U]

7.Find |b|, if (3+b).(3-b)=84nd |3 |=8|b]|.

(U]
8.Find the projection of the vector it 3}+ 7k on the vector 7?-JA'+ 8k .
(U]
9.Find the projection of the vector a= 2i+ 3}+2I2 on the vector b =i+ 2}+|2.

(U] ) )
10.If two vectors @ and b such that |a|=2, |b|=3 and 3.b=4, find |3-b|.

(U]
11.If 3=4i+3j+k and b=i-2k, then find |2bx3|

(U]
12.Find the area of the parallelogram whose adjacent sides are determined by the vectors a :?—]+ 3k
and 5:2?-7}+I2.

(U]

13.Find the area of a parallelogram whose adjacent sides are given by the vectors a= 3?+}+ 4I2 and

b=i-j+k.[U]
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14.Find the area of the parallelogram whose adjacent sides determine by the vectors a =T+]I2 and
B:?-}+|2 .[U]
15.Find the area of the triangle whose adjacent sides are determined by the vectors a= —2?— 5I2 and
b=i-2j-k.[U]

- =~ -~ - 2 I
16.Let the vectors a and b besuchthat |a|=3, |b]|= 3 and axb isa unit vector.Find the angle

between 3 and b

[U]

17.Find A and w, if (2i+6]+27k)x (i+Aj+uk)=0.

[U]

18.If 3.3 =0 and a.b =0, then what can be concluded about the vectorb ?
[U]

19. Show that the points A(-2,3,5), B(1,2,3) and C(7,0, -1) are collinear.
[U]

20. Show that the points A(1,2,7), B(2,6,3) and C(3;10,*1) are collinear.
[U]

21.Show that |3| b+ |b| 3 is perpendicularto|3 | b - | b].@,fer@ny two nonzero vectors dand b .
[U]

22.If either vector 3=0 or b=0 ,then a. b =0.But theiconverse needinot be true.Justify your answer
with an example.
(U]
23.Find |3xb]|, if 3 =i 7}+ 7k and B=3?—2}+ 2k
(U]
24.Find the area of the triangle with vertices A(1,1,2), B(2,3,5) and €(1,5, 5)
(U]

25.The two adjacent sides of a parallelogram are 2?—4’]\+ 5k and ?—2}—3& .Find the unit vector
parallel to its diagonal.
(U]
26.Find the volume of the parallelepiped whose coterminous edges are represented by the vectors
3=i-2j+3k, b=-2+3j-4k and €=i-3j+5k.
(U]
27.Find the projectionof @ on b if 3.b=8and b=2i +6}+ 3k
(U]
Three mark problems:

1.Show that the position vector of the point P, which divides the line joining the points A and B
. . P | .. mb+na
having the position vectors a and b internally in the ratioM: N is .
m+n

[A]
2.Find a unit vector perpendicular to each of the vectors a +b and 3-b, where 3 :?+]+I2,

B=?+2}+3I2. [U]
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A

3.Find A, if the vectors a =i+ 3j +I2, b= 2?—]—!2 and C=\i+ 7}+ 3k are coplanar.
(U]
4.Show that the four points A, B, C and D with position vectors 4i+ 5}+I2, -}-E, 3i+ 9]A'+ 4k and

4(-?+}+ |2) respectively are coplanar.
(U]

5.Find A, such that the four points A (3,2, 1),B (4, A, 5),C(4, 2,-2) and D (6, 5, —1) are coplanar.
[U]

6.Show that the four points with position vectors 4t +8J +12k 2i+4j+6k 3i+5j+4k 5nq

Si+8j+5K gre coplanar.

[U]
7.Provethat [ b ¢+d]=[3 b ¢J+[3 b d]
(U]

8.Prove that [3+b b+¢ ¢+3] =2[3 b'q]
[U]

9.Show that the vectors 3, b-@anéh¢ are coplanar if a=bjab-¢ and €-ahare coplarar.
(U]

10.If 3,b,¢ are unit vectofsisuch that a+b + ¢ =0, find the valueof & - b+b-C+C-a.
(U]
11.Show that the points A(2i -j+ 1A<) , B(i T 513) and C(3i - 4f<) are the vertices of a
right angled triangle
(U]
12.If the vertices A, B and € of a triangle are (1,2,3), (-1,0,0) and (0,1,2) respectively,then find
the ZABC.[U]

13. Three vectors 3, b&¢ satisfy the cofidition 3+ b+ ¢ =0, . Evaluate the quantity p=a.b +b.¢é+
¢.a,ifldl =1,|b| = 4 &¢| = 2.
(U]
14. Find the vector of magnitude 5 units and parallel to the resultant of the vectors
Gd=20+3j—kand b=1—-2j+k
[U]
15. If @,b & ¢ are three vectors such that |G| = 3, |B| =4,|c| =5 & each vector is

orthogonal to sum of the other two vectors then find |Ei +b+ E|.
(U]
16.0fi+j+k, 20+ 5,31+ 2j — 3k & i — 6] — k are the position vectors of points A,B,C
& D respectively then find the cosine angle between AB & CD.
[U]
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170f d=21—j+k,b=1+]—2k & ¢=1+3j—k such that @ is perpendicular to
(Ab + €) then find A.

[U]

18.The two adjacent sides of a parallelogram are 21 — 4] + 5k , { — 2] — 3k then find the

unit vector parallel to its diagonal.Also find area of the parallelogram.

[U]
19.The scalar product of the vector i + j + k with a unit vector along the sum of vectors
20+ 4] — 5k & AL+ 2] + 3kis equal to one. Find the value of A. [U]

20. If 1,7,k are mutually perpendicular unit vectors , @ = 31 —J, E = 2i +j — 3k, then
express [_f in the form ﬁ = ﬁl + ﬁz where ﬁl i el toa and ﬁz is perpendicular to d.
(U]

21f d=1+j—k , b=1+2j+k & ¢

+2j—k then find the unit vector
perpendicular to both @ + b & b +

23.1fd,b & & are mutually

vectord+b + ¢ is
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