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TEST PAPER: VECTOR ALGEBRA AND THREE DIMENSIONAL GEOMETRY
Class 12 - Mathematics
Time Allowed: 2 hours Maximum Marks: 70

General Instructions:
All Questions Are Compulsory.

Section A
1. Is the measure of 10 Newton a scalar or vector? [1]
2. Is the measure of 20 m/s towards north is scalar or vector? [1]
3. In the Figure, which are the Collinear vector. [1]
'ﬁ i i \ eV
4. In the given Figure, which vectors are the Coinitial vectors?. [1]
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5. Consider two points P and Q with position vectors OP = 3a — 2b and OQ = a + b. Find the [1]
position vector (internally) of a point R which divides the line joining P and Q in the ratio 2 : 1.

6. Find the projection of the vector G = 2i + 3 + 2k on the vector b = i + 2j + k. [1]
7. Find angle 6 between the vectorsa =i+ j—kand b =17 — j+ k [1]
8. Write down a unit vector in XY-plane, making an angle of 30° with the positive direction of x-  [1]

axis.
V34 14 V34 1%
a)_TZ_EJ b)T — 3]
9 i+ 4] i 44

9. A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north and stops. [1]
Determine the girl's displacement from her initial point of departure.

o523, 02+ 25
ETR 950+ 45
10. Find the value of x for which z (5 + 5+ l:.:> Is a unit vector. [1]
1 1
1 1
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11.  Find the position vector of a point R which divides the line joining two points P and Q whose  [1]
position vectors are (25 + B)and (5 — 35) externally in the ratio 1: 2. Also, show that P is the

mid point of the line segment RQ.

a) 54 + 5b b) 5G + 3b
c) 3G + 3b d) 3G + 5b
12.  The two adjacent sides of a parallelogram are 2i — 4j + 5k and i — 2j — 3k. Find the unit [1]
vector parallel to its diagonal. Also, find its area.
a) %(—3%—63+2I%>; b);(3%—63—212;);12\/5
13/5
) 1 (38~ 65— 7hk);15v5 A 1(3i - 67 +2k);11v5
13. Let @ and b be two unit vectors and 8 is the angle between them. Then @ + b is a unit vector if ~ [1]
a)f =3 b)o = 2
=73 d)f =7
14. Thevalueof t-(jxk)+7-(i xk)+k-(ixj)is [1]
a) -1 b) 1
0 d) 3
15. If @ is the angle between any two vectors g and b, then ‘&.5’ = ‘6 X 5) when 0 is equal to [1]
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Section B
16.  Show that the points 4 <2% — i+ lfe) ,B (5 — 35— 5]3.:) ,C (3% — 45 — 41%) are the vertices ofa  [2]
right angled triangle.

17. 1fa=5i—j—3kandb =i+ 3j— 5k then show that the vectors @ + b and @ — b are [2]
perpendicular.

18. If ais a unit vector and (z — @) - (z + a) = 8, then find |Z|. [2]
19. Find the area of a triangle having the points A(1, 1, 1), B(1, 2, 3) and C(2, 3, 1) as its vertices. [2]
20. Ifi+j+k,2i+5j,3i+2j—3kandi—6j—k are the position vectors of points A, B, Cand D [2]
_ _ — — s - ,
respectively, then find the angle between AB and C'D. Deduce that AB and CD are collinear.

21.  If with reference to the right handed system of mutually perpendicular unit vectors i, j and k,  [2]
& =3i—j, 8 =2i+ j— 3k, then express § in the form 8 = 3, + B,, where 3, is || to & and £,
is perpendicular to a.

22. Three vectors @, b and & satisfy the condition @ + b + ¢ = 0. Evaluate the quantity [2]
p=a-b+b-¢+¢-a,if|d =3,|b| =4 and |¢| = 2.

23. Letd,b and & be three vectors such that |G| = 3,

5’ — 4,|¢| = 5 and each one of them being [2]

perpendicular to the sum of the other two, find ’6 +b+ E‘.
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24.
25.

26.

27.

28.

29.

30.

31.

32.

Find the direction cosines of a line which makes equal angles with the co-ordinate axes.
Show that the points (2, 3, 4), (-1, -2, 1), (5, 8, 7) are collinear.

Section C
letd =i +4j+2k b =37 —2j+ Tk and & = 2i — j + 4k. Find a vector d which is
perpendicular to both & and b, and ¢.d = 15.
Show that each of the given three vectors is a unit vector:
L(2i+38j+6k), L (67 +2j—3k), 1(3i-6j+2k)
Also, show that they are mutually perpendicular to each other.

If either vector @ = 0 or b = 0, then @ - b = 0. But the converse need not be true. Justify your
answer with an example.

Show that the vectors 2i — j + k, i — 3 — 5k and 37 — 4 — 4k from the vertices of a right
angled triangle.
Find the distance between the lines |1 and |> given by

— i +2j — 4k + A\(2i + 3] + 6k)
an dF—3z+3J—5k+u(2z+3J+6k)

Section D

fd=73+7+kb=2i—j+3kand &= i—2j+kfind a unit vector parallel to the vector
24 — b+ 3¢

Show that the line through points (4, 7, 8), (2, 3, 4) is parallel to the line through the points (-1,

-2, 1),(1,2,5).
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33. Show that the line through the points (1, -1, 2), (3, 4, -2) is perpendicular to the line through [5]
the points (0, 3, 2) and (3, 5, 6).

34.  Show that the lines -2 = % = 2 and £ = 3 = £ are perpendicular to each other. [5]
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