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RELATIONS AND FUNCTIONS

Let N be the set of natural numbers and R be the relation in N defined as
R={(a,b):a=b-2,b>6}. Then

(A)(2,4)e R (B)(3,8)e R

(C)(6,8)e R (D)(8,7)€ R.

If A={1,2, 3}, then the relation R = {(1, 2), (2, 3),(1,3)}in Ais __.
a. transitive only

b. reflexive only

¢. symmetric only

d. symmetric and transitive only

If n(A) = p and n(B) = g, then the number of relations from set A to set B =

Show that the relation R defined by (a, b) R (c, d)= a + d = b + c on the set NxN is an equivalence

relation.

Assertion (A): The function f: R-{(2n+ 1) m/2:n € Z } - (-, -1] U [1, o) defined by

f(x)= sec x is not one-one function in its domain.

Reason (R): The line y = 2 meets the graph of the function at more than one point

If A={1,2,3},B={4,5,6,7}and f={(1, 4), (2, 5), (3, 6)) is a function from A to B. State whether f
is one-one or not.

If R={(x, y): x + 2y = 8} is a relation on N, then write the range of R.

Show that the relation R in the set {1, 2, 3} given by R={(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)}is
reflexive but neither symmetric nor transitive.

If A={1,2,3,...,9} and R be the relation in AxA defined by (a, b) R (c,d). If a +d=b+c for (a,b), (c,d)
in Ax A. Prove that R is an equivalence relation, Also, obtain the equivalence class [(2, 5)]

If Zis the set of all integers and R is the relation on Z defined as R={(a,b): a,b€Zand a- b is
divisible by 5}. Prove that R is an equivalence relation.

If A={2, 3, 4, 5} then write whether each of the following relations on set A is a function or not?
Give reasons also.

(i) {(2,3),(3,4),(4,5), (5, 2)}

(ii) {(2,4),(3,4),(5,4), (4,4)}

(i) {(2,3),(2,4),(5 4)}

(iv)  {(2,3),(3,5),(45)}

(v) {(2,2),(2,3), (4, 4), (4,5)}
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Check the following relations for each of (i) Reflexivity; (ii) Symmetricity; (iii) Transitivity;
(iv) Equivalence Relation.

(@) R, ={(A B); |Al = |B|, A B are line segments in the same plane}
(b) R, ={(a b), (b, b), (c, ¢), (a c), (b, )} inthe set A= {a, b, c}
() Ry={(ab:az=b a b e R

(d) R, ={(a b): adivides b, a, b TAY} where A ={2, 3, 4, 5}

(e) Ry=1{a b), (b a) (a a)}in{a b, c}.

() Ry={(a b):azb, abe N}
(9 R,={(ab:abeR as<b}
(h) Ry={(a b): a- bis multiple of 5, a, b, € R}
() Ry={@ab):b=3aanda be R}
() Ry ={(a b): a- bis an integer, a be R}

INVERSE TRIGONOMETRIC FUNCTIONS

Write the value of tan? (V3) — cot™® (- v3).

Find the principal value of tan'*v3 —sec (- 2).

If sin (sin'1/5 + cosx) = 1, then find the value of x.

If tanlx + tan' y = i/4; xy < 1, then write the value of x + y + xy.
Write the value of cos™(-1/2) + 2 sin"}(1/2).

Write the principal value of cos™ [cos(680)°].

Write the principal value of tan’[sin(-m/2)]

Find the value of the following. cot (1/2 — 2 cotv3)

Write the principal value of tan™ (1) + cos(-1/2).

Write the value of tan (2 tan''1/5).

Write the value of cos™ (cos 7m/6).

What is the principal value of cos?(cos2m/3) + sin(sin2rt/3)?
What is the principal value of tan™ (- 1)?

Using the principal values, write the value of sin}(-v3/2).

Prove that
COt" V1+sin z+4/1-sinz _z B T
St dianz] 2° * B
1 [ ViFz—1-
Prove that tan™' [#] =T _ Loosly - L <x<t
Vitz+y/i-z 4 2 V2
1. -13) _ 47
Show that tan(581n Z) ==~
If sin”! x =y, then
(A)0<y<m (B) _T"s,‘-s%

(©)0<y<m (D) ;<,‘-<§
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y+2

. x—5 ¥ z \
Show that the lines — = — =Z &x= S =jare perpendicular.

2. Find the equation of a line parallel to x axis and passes through origin.

. A X V Z X
3. Find the angle between lmes; == and T3

¥ Z

5

4. Find the value of A such that the lines 1:—1 = xz—/z = ? ':_L = % = ? are perpendicular.

5. Find the equation of a line passes through the points P(-1, 3, 2) and Q(—4, 2, -2)). Also, if the point
R(5, 5, 1) is collinear with the points P and () then find the value of i.

6. Find the equation of line passes through the point (2, -1, 3) and perpendicular to the linesr =
(i+j—k)+A(20 — 2j + k)and 7 = (2i — j = 3k) + p(i + 2j + 2k).

7. Find the point of intersection of the lines r = (3i + 2j — 4!?) +A(T+2j+ EE} and ¥ = (51 — 2j) +
p(31 + 2j + 6k)

8. Find the relation between lines r = (4i — j) + A(i + 2j — 3k) and 7 = (i — j + 2k) + w(21 + 4j — 5k)
and hence find the shortest distance between them.

9. Find the equation of straight lines passes through origin which intersects the liI:ma-T?_—3 = ”l—q' = :fjat
angle of %each,

10. Find the value of a such that the lines :;1 = % = ? and ? = :;1 = z are skew lines.

11.Find the coordinates of foot of perpendicular and the length of the perpendicular drawn from the
point P(5, 4, 2) to the liner = [—i+ 3j+ .E] +A(2i+3j— ff). Also find the image of the point with
respect to the line.

12. A line makes angles «, P, v, & with the four diagonals of a cube. Prove that cos?a + cos?f + cos?y +
cos?§ ==

3

13. Find the value of p, so that lines x_—_zz = yg—;‘* = ? and % = 3’2;5 = 1%2 are perpendicular to each
other.

14. Find the shortest distance between the lines # = (4i — ) + A1+ 27 —3k)and # = (i —j + 2k
)+u(21 + 47 — 5k)

15. Find the angle between following pair of lines %:2 = y—;l = % and % = 2"4—_8 = ? and check
whether the lines are parallel or perpendicular.

16. Find the image of the point (2, -1, 5) in the line % = % = % .

17. If vectors d@ = 21+ 2j + 3k ,b = —1 + 2j + k and & = 31 + J are such that b + A¢ is perpendicular to
a, then find the value of A.

18. The two co-initial adjacent sides of a parallelogram are 2i — 4j — 5k and 2i + 2j + 3k . Find its
diagonals and use them to find the area of the parallelogram.

19. An ant is moving along the vector I, = i — 2j + 3k. Few sugar crystals are kept along the vector
1, = 3i — 2j + k which are inclined at an angle 6 with the vector [;. Then find the angle 6. Also, find
the scalar projection of [; on [,.

20. Find the vector and the cartesian equation of the line that passes through (-1, 2, 7) and is

perpendicular to the lines # = (2 + j — 3k) +A({ + 27 + 5k) and # = (31 + 3] — 7k) + u(31 — 27" +
5k).
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. Find the value of p, so that the lines [, : PTx =

31
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Find the shortest distance between the lines # = (=i — j— k) + A(7i — 6] + k) and # = (31 + 5] +
7k )+u(i — 2j + k) , where 1 and p are parametres.
y+1 _

Find the image of the point (1, 2, 1) with respect to the line ? === % . Also find the equation

of the line joining the given point and its image .

Find a vector of magnitude 4 units perpendicular to each of the vectors 2i —j + k and i + j — k and
hence verify your answer.

Find the coordinates of the foot of the perpendicular drawn from the point (2, 3, -8) in the line 4%" =

y
6
Find the shortest distance between the lines [; and [, given below

l; : The line passing through (2, -1, 1) and parallel to == = g L:7=1+Qu+1)j— (u+2)k.
Find the vector and cartesian equations of the line which is perpendicular to the lines with

equations 22 =22 = Pl gpg Xl o Y22 ? and passes through the point (1, 1, 1) . Also, find
the angle between the given lines.

2 4 2 3
Find the shortest distance between the lines given by #= 2+ 1)i— 3+ A)j+ (5+ D)k) and ¥ =
Cp—1i+ (4p—-1)j+ (G -3wk).
x+2 y—-1

Vertices B and C of AABC lie along the line - =T = ? . Find the area of the triangle given that

A has coordinates (1, -1, 2) and line segment BC has length 5 units.
For any two vectors @ and b, show that (1 + |d|2) (1 + |b|?) =(1 — d.b)2+|d@ + b + (a x b)|?
Ifd=1+j+kandb=j—k, then find a vector & such thatd x é = b and @.¢ = 3.

7y—-14 z-3 7-7x -5 6—z
Y = ZZand I, =¥2 = ZZgre
2 3p 5

perpendicular to each other. Also, find the equation of a line passing through a point (3, 2, -4) and
parallel to the line [;.

Find the value of 1, so that the vectors d@ = 31 + 2j + 9k and b=1+ Aj + 3k are perpendicular to
each other.

Find the area of the triangle whose two sides are represented by the vectors 27 and -3;.

x—4 y+1 z x—1 y=2 z-3

= Tz s AT =TS

Find the equation of the line passing through the point (1, 2, -4) and perpendicular to the two lines

# = (81— 19f + 10k) +A(3i — 16§ + 7k) and # = (15i + 29j + 5k) + u(3i + 8f — 5k).

Find a vector of magnitude 5 units, perpendicular to each of the vectors (a+ 5) and (a- 5), where
d=1+j+kandb=1+2j+3k.

Ifd=1+2j+kandb =2i+jand &= 3i—4j — 5k , then find a unit vector perpendicular to both
of the vectors (@- b) and (¢- b) .

Find the position vector of a point C which divides the line segment joining A and B whose position
vectors are 2d+ b and d- 3b, externally in the ratio 1:2. Also, show that A is the mid-point of the line
segment BC.

Show that the area of a parallelogram having diagonals 3i + j — 2k and i — 3} + 4k is 5V3 sq units.

If A(3, 5, -4), B(-1, 1, 2) andC(-5, -5, -2) are the vertices of a AABC , then find the direction cosines
of AB, AC and BC.

= % . Also find the perpendicular distance of the given point from the line.

Find the shortest distance between the lines
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