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X1l STD APPLICATIONS OF VECTOR ALGEBRA |- 1IME: 2 2Hrs
MARKS: 90
PART-A
Choose the correct or the most suitable answer : (20x 1 = 20)
1. Ifd and b are parallel vectors, then [d, ¢, b] is equal to
(1) 2 (2) -1 (3)1 (4)0
2. Ifavector & lies in the plane of  and , then
(M [ap7]=1 (2)[ap.7] = -1 (3)[a.B.¥]=0 (4 [a@p,7] =2
3. Ifd-b=Db-é=¢-d=0,then the value of [d, b, €] is
1171 71
(1) lal|b]lc] (2) 5 lallbl|c| (3)1 (4) -1
4. 1fd,b, ¢ are three unit vectors such that d@ is perpendicular to b, and is parallel to ¢ then
d x (b x ¢) is equal to
Ma )b (3)¢ (4)0
s S d-(bx&) = b-(@xd) = é-(axb) .
5. If[a, b, c] = 1, then the value of oot T anel @na s
(11 (2)-1 (3) 2 (4)3
6. The volume of the parallelepiped with its edges represented by the vectors  + j, T + 2], + j +
k is
s T T
(1) (2) 3 (3)m 4
7. 1fdand b are unit vectors such that [a, b,d x B] = %, then the angle between a and bis
V[ Y Y Vs
(€ (2); (3)3 4) 5
8. Ifd=i+j+k b=1+j ¢=1iand(d@xDb) X &= Ad + ub, then the value of 1 + p is
(1)0 (2)1 (3)6 (4)3
9. Ifd,b,care non-coplanar, non-zero vectors such that [d, b, c] = 3, then {[a x b,bx ¢ ¢x d)is
equal to
(1) 81 (2)9 (3) 27 (4) 18
10. If d, b, ¢ are three non-coplanar unit vectors such that @ x (E X C) = b%;, then the angle between
dandb is
b 3 T
O @)% 372 @)
11.1fd x (b x &) = (@ X b) x & where @, b, ¢ are any three vectors such thatb - ¢ # 0 andd - b # 0,
then @ and ¢ are
(1) perpendicular  (2) parallel (3) inclined at angleg (4) inclined at angle%
12. The angle between the lines 353;2 = y_—+21,z =2 ande_1 = 23}3—+3 = ?i

(0 (2)7 3)3 45
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13. If the line xT_Z === %lies in the plane x + 3y —az + = 0, then (a, §) is
(1) (=5,5) (2) (=6,7) (3) (5,=5) (4) (6,=7)

14. The angle between the line # = (i + 2j — 3k) + t(21 + j — 2k) and the plane #- (i + /) + 4 = 0
is
(1o (2) 30° (3)45° (4)90°

15. The coordinates of the point where the line # = (61 — j — 3k) + t(—i + 4k) meets the plane
#-(i+j—k)=3are
(1) (2,1,0) (2)(7,—-1,-7) (3) (1,2,-6) (4) (5,—-11)

16. Distance from the origin to the plane 3x — 6y + 2z +7 = 0is
(1o (2)1 (3)2 (4)3

17. The distance between the planesx 4+ 2y +3z+7 =0and 2x + 4y + 6z+ 7 =0is

2 )2 )2 @
18. If the direction cosines of a line are %, %, %, then

(1)c =43 (2)c=+V3 (3)c>0 4)0<c<1
19. If the distance of the point (1,1,1) from the origin is half of its distance from the plane

x+y+z+ k =0, then the values of k are
(1) £3 (2) +6 (3) -39 (4)3,-9

20. If the length of the perpendicular from the origin to the plane 2x + 3y + 41z = 1,4 > 0Ois % then
the value of 1 is
(1)2v3 (2)3v2 (3)0 (4)1
PART-B

Answer the following questions: (7% 2 = 14)

21. A particle is acted upon by the forces 37 — 2j + 2k and 2{ + j — k is displaced from the point
(1,3, —1) to the point (4, —1, 4). If the work done by the forces is 16 units, find the value of 1.

22. Prove by vector method that an angle in a semi-circle is a right angle.

23. The volume of the parallelepiped whose coterminous edges are 7i + Aj — 3k, 1 + 2j — &,
—31 4 7] + 5k is 90 cubic units. Find the value of A.

24. Prove that [@ X b,b X ¢, & X d] = [d, b, ¢]>.

25. Find the intercepts cut off by the plane 7 - (61 + 4j — 3k) = 12 on the coordinate axes.

26. Find the angle between the straight line 7 = (2i + 3j + k) + t(i —j + k) and the plane 2x —y + z = 5.

27. Find the equation of the plane which passes through the point (3,4, —1) and is parallel to the
plane 2x — 3y + 5z + 7 = 0. Also, find the distance between the two planes.

PART-C

Answer the following questions: (7x 3 =21)

28. Find the magnitude and direction cosines of the torque of a force represented by 3 + 4j — 5k
about the point with position vector 2i — 3j + 4k acting through a point whose position vector
is 41+ 2j — 3k.

29. Let @, b, ¢ be three non-zero vectors such that & is a unit vector perpendicular to both d and b.If
the angle between d and b is g, show that [d, b, ¢]? = % |d|2|b|%

30. For any vector d, prove that { x (@ X ) + ] x (d x /) + k x (d x k) = 2d.

. -1 1 -1 -3 - . . )
31. If the two lines xT = % = ZT and xT = % = z intersect at a point, find the value of m.
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32. Show that the straight lines #* = (5i + 7] — 3k) + s(41 + 4] — 5k) and 7 = (8i + 4] + 5k) +
t(7i + j + 3k) are coplanar. Find the vector equation of the plane in which they lie.

33. Find the image of the point whose position vector is i + 2 + 3k in the plane # - (i + 2]+ 4]2) = 38.

34. Find the equation of the plane passing through the line of intersection of the planes

#- (21— 7j + 4k) = 3 and 3x — 5y + 4z + 11 = 0, and the point (—2,1,3).

PART-D

Answer the following questions: (7x 5 = 35)

35. Prove by vector method that sin(a + ) = sina cosf + cosa sing.
36. Prove by vector method that the perpendiculars (attitudes) from the vertices to the opposite
sides of a triangle are concurrent

37.1fd=1—j,b=1—]— 4k,é=3j —kand d = 21 + 5] + k, verify that

~>

—J
(@ x b) x (¢ x d) = [d,b,d]¢ - [d,b,¢]d

38. Show that the lines # = (61 + j + 2k) + s(i + 2j — 3k) and 7 = (31 + 2] — 2k) + t(21 + 4] — 5k)
are skew lines and hence find the shortest distance between them.

39. Find the non-parametric form of vector equation, and Cartesian equation of the plane passing
through the point (2,3,6) and parallel to the straight lines x%l = yTH = ? and xzﬁ = y__53 = Z_+31

40. Find the non-parametric form of vector equation and cartesian equation of the plane passing

through the point (1, —2,4) and perpendicular to the plane x + 2y — 3z = 11 and parallel to the
I Y13 _z

line .
-1 1

41. Find the coordinates of the foot of the perpendicular and length of the perpendicular from the
point (4,3,2) to the plane x + 2y + 3z = 2.
SARATH KUMAR S

P.G.ASSISTANT
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