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Sun ZTW Center - 9629216861,

— MATHS - TWO AND THREE MARKS
1. SETS, RELATIONS AND FUNCTIONS

1. Find the number of subsets of Aif A= {x:x=4n+1,2<n<5neN}

2. 1f n(A) =10 and n(AnB) =3, find n((AnB)'NA) .
3. If p(A)denotes the power set of A, then find n(p(p(p(qﬁ)))} :

4. If n(p(A)) = 1024; n(A uB) = 15 and n(p(B)) = 32, then find n(A ~ B).

5. If n(A N B) =3 and n(A YB) = 10, then find n(p(A AB)).

6. In the set Z of integers, define mRn if m- n is a multiple of 12. Prove that R is an
equivalence relation.

7. Let P be the set of all triangles in a plane and R be the relation defined on P as aRb if a is
similar to b. Prove that R is an equivalence relation.

8. Prove that the relation “friendship” is not an equivalence relation on the set of all people
in Chennai.

9. Let A = {a,b,c} . What is the equivalence relation of smallest cardinality on A? What is

the equivalence relation of largest cardinality on A?
10. In the set Z of integers, define mRn if m - n is divisible by 7. Prove that R is an
equivalence relation.

(—x+4 if —co<x<-3
x+4 if -3<x<-2
11. Write the values of fat -4, 1,-2, 7, 0if f(x) =< x> —x  if —2<x<1
x—x* ifl<x<7

0 otherwise

xX*+x—-5 ,xe(—0,0)

2
12. Write the values of fat -3, 5, 2,-1, 0if f(x)=]* *3¥72 »¥<G.)
X ,xe(0,2)

2 .
x =3 ,otherwise

13. On the set of natural numbers let R be the relation defined by aRb if a + b <6. Write
down the relation by listing all the pairs. Check whether it is
(1) reflexive (i1) symmetric (111) transitive (1v) equivalence

14. Discuss the following relations for reflexivity, symmetricity and transitivity:

“The relation R defined on the set of all positive integers by “mRn if m divides n”.

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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15

10

11.

12.

13.

14.

15.

16.

17.

18.

. Solve

. Resolve into partial fractions:

. On the set of natural numbers let R be the relation defined by aRb if 2a -widtv-PadhssVaiitdet
down the relation by listing all the pairs. Check whether it is

(i) reflexive  (ii) symmetric (iii) transitive (iv) equivalence

2. BASIC ALGEBRA

X —

2‘>Lx¢4.

. Solve |5x—12|<—2
. Solve 3x—5<x+1for x.

. If a and b are the roots of the equation x>~ px + q = 0, find the value of iy, % .

a

. Construct a quadratic equation with roots 7 and -3.

. Find the condition that one of the roots of ax* + bx + ¢ may be (i) negative of the other,

(i1) thrice the other, (iii) reciprocal of the other.

. Solve the equation V6—4x—x> = x+4

1
x*—a’

. Find the square root of 7 - 4/3

32n923—n _

. Simplify and hence find the value of n:=———=27
3 n

Find the radius of the spherical tank whose volume is 327” units.

Simplify by rationalising the denominator. 7+6

3-2

2 2 2
Prove log il log B +log o,
bc ca ab

Prove 10gaz a.logbz b. 10gcz c= é

Prove loga+loga®+1loga’ +__ _+loga" A+,

If logx logy logz
y—2z z—x x-Yy

then prove that xyz = 1.

a+b

If a* + b* = 7ab, show that log = %(logaﬂogb)

Simplify

1 1 1 1 1
3-8 BT 16 o5 52

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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1

3 www.Padasalai.Net

19. Simplify: (3°)

12

20. Simplify: (¥*y°) ; where x, y = 0.

1.

2.

3. TRIGONOMETRY
Find the value of cos(300%)

Prove that cos (37” + xj —Cos (377[ — x} =—/2sinx

. Show that ran (450 +A) _ Lt tangd
1—tan A

. Prove that cot(A+B)= sotAcotB—1
cotA+cotB

.If A + B = 45°, show that (1 + tanA) (1 + tanB) = 2.

. Find the value of sin 34° + cos 64° - cos 4°.

sin @ +sin 260

. Prove that =tand

1+cos@+cos26

. Express the following as a sum or difference 2 sin 100cos 20

sin8x cosx — sin6x cos3x

. Show that = tan 2x.

cos2x cos x —sin3x sindx

sin4dx +sin2x

10. Prove that = tan 3x.

A N =~ W

cos4dx +cos2x
4.Combinatorics and Mathematical Induction
1

If 1 +— =S then find the value of A.

7! 8!

. Count the number of three-digit numbers which can be formed from the digits 2,4,6,8 if

(1) repetitions of digits is allowed. (i) repetitions of digits is not allowed

 If ™2 Py = 42x"P,, find n.

I %P, =7 P,y find 1.

. Find the number of ways of arranging the letters of the word BANANA.

. Find the number of ways of arranging the letters of the word RAMANUJAN so that the

relative positions of vowels and consonants are not changed.

. If the different permutations of all letters of the word BHASKARA are listed as in a

dictionary, how many strings are there in this list before the first word starting with B?

. Three men have 4 coats, 5 waist coats and 6 caps. In how many ways can they wear them?

) . . ) A
2. Flndlélljr?d%s&e%cc} '%%r%hnéaé}gtlglscg 55%%&8%? P %E%?o%%% ll\I/ICF Sé% gsla gi.lriet@gmail.com
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10. In how many ways can the letters of the word SUCCESS be arranged sovihat.RHdSsadaeNet
together?

11. If the letters of the word FUNNY are permuted in all possible ways and the strings thus
formed are arranged in the dictionary order, find the rank of the word FUNNY.

12. If "P,=11880 and "C,= 495, Find n and 1.

13. A Mathematics club has 15 members. In that 8 are girls. 6 of the members are to be
selected for a competition and half of them should be girls. How many ways of these
selections are possible?

14. A box of one dozen apple contains a rotten apple. If we are choosing 3 apples
simultaneously, in how many ways, one can get only good apples.

15. Prove that 15C3 + B el Cs =17 Cs.
16. If 1°C,.y =P Cypya, find .

4 . 40
(39-r) C4 — C5

35
17. Prove that °* 20
18. How many ways can a team of 3 boys, 2 girls and 1 transgender be selected from 5 boys,

4 girls and 2 transgenders?

19. A trust has 25 members.
(1) How many ways 3 officers can be selected?
(i1) In how many ways can a President, Vice President and a Secretary be selected?

20. In an examination a student has to answer 5 questions, out of 9 questions in which 2 are
compulsory. In how many ways a student can answer the questions?

21. Determine the number of 5 card combinations out of a deck of 52 cards if there is exactly
three aces in each combination.

22. There are 11 points in a plane. No three of these lies in the same straight line except 4
points, which are collinear. Find,
(1) the number of straight lines that can be obtained from the pairs of these points?
(i1) the number of triangles that can be formed for which the points are their vertices?

23. A polygon has 90 diagonals. Find the number of its sides?

24.Tf"Cyp =" Co find *'C,,.

25. There are 5 teachers and 20 students. Out of them a committee of 2 teachers and 3
students 1s to be formed. Find the number of ways in which this can be done. Further find
in how many of these committees

(1) a particular teacher is included? (i1) a particular student is excluded?
Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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5.Binomial Theorem,Sequences and Series www.Padasalai.Net

{n+1 if nisodd
an =

1. . . Write the first 6 terms of the sequences
nif n is even
1 if n=1
2. a, = 2 if n=2 Write the first 6 terms of the sequences
an—l + an—Z l.f n> 2
3. l%ifi ...... Write the n' term of the sequences
23456

4. If t, 1s the k™ term of a GP, then show that tok» t tak also form a GP for any positive

integer k.

1 1 1
5. If a, b, c are in geometric progression, and if a* =b> =c* , then prove that x, y, z are in

arithmetic progression.

6. If a, b, ¢ are respectively the p ™, ¢ ™ and " terms of a GP, show that

(gq—1)loga+(@x—p)logb+(p—q)logc=0.

. z 1
7. Find .
- ;k(kﬂ)

o)

Find — 1

o n +5n+6 |
9. Find /65
10. Find 31001 approximately (two decimal places).
6.TW0 Dimensional Analytical Geometry
1. A straight rod of length 8 units slides with its ends A and B always on the x and y axes

respectively. Find the locus of the mid point of the line segment AB

2. Show the points (O,—%),(l,—l)and (2,—%) are collinear.

3. Express the equation «3x - y + 4 = 0 in Normal form

4. If p is length of perpendicular from origin to the line whose intercepts on the axes are a

1 1 1
and b, then show that — =—+—
p- a b

5. Find the equation of the lines passing through the point (1, 1)and (-2, 3)
6. Find the distance

(1) between two points (5, 4) and (2, 0) (ii) from a point (1, 2) to the line 5x + 12y -3 =0

(ii1) Retic R AW P PRIIdilipgs Stiestibhe e KepdO¥maiiNd™ Paulalai.net@gmail.com
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7. Find the nearest point on the line 2x + y = 5 from the origin. www.Padasalai.Net

8. Show that the lines are 3x + 2y + 9 = 0 and 12x + 8y - 15 = 0 are parallel lines.

9. Find the distance between the line 4x + 3y + 4 = 0; and a point (i) (-2, 4) (i) (7,-3)

10. Write the equation of the lines through the point (1,-1)
(1) parallel to x + 3y -4 =0 (ii) perpendicular to 3x + 4y = 6

11. Find the equations of two straight lines which are parallel to the line 12x + 5y +2 =0
and at a unit distance from the point (1, - 1).

12. Find the distance between the parallel lines
(1) 12x+ 5y=7and 12x + 5y + 7=0(ii) 3x -4y + 5=0and 6x - 8y - 15 =0.

13. Find the combined equation of the straight lines whose separate equations are
x-2y-3=0andx+y+5=0.

14. Show that 4x* + 4xy + y* - 6x - 3y - 4 = O represents a pair of paralle] lines.

15. Show that 2x* + 3xy - 2y + 3x + y + 1 = O represents a pair of perpendicular lines.

16. Find the separate equation of the following pair of straight lines
(1) 3x* + 2xy - y* =0
(D) 6(x - 1)*+5(x - 1) (y-2) - 4(y -2)*=0
(iii) 2x* - Xy - 3y* - 6x + 19y - 20 = 0.

17. The slope of one of the straight lines ax” + 2hxy + by” = 0 is twice that of the other, show
that 8h” = 9ab.

18. The slope of one of the straight lines ax> + 2hxy + by” = 0 is three times the other, show
that 3h” = 4ab.

19. Separate the equations 5x> + 6xy + y> =0

20. Find the image of the point (-2, 3) about the line x + 2y - 9 = 0.

7. Matrices and determinants

in” 2 0 -1
1. Findthe sum A+ B+ Cif A, B, Care givenby A= . ,B= cos’0 0 ,C=
cot’8 0 —cosec’d 1 -1 0

2. Simplify : sec e[sec PP 9} —tan g{tan i 0i|

tand secl secd tand
. . (i-27) .
3. Construct an m X n matrix is A= [azj} where a, given by a4 =— withm=2,n=3
1 —4
p’-1 0 =31-¢° 0
4. Find the values of p, g, r, and s if | 7 r+1 9 =7 % 9

-2 8 s—1
Kindly Send me your district Questions & Keys to email i Taad%saﬁ{f et@gmail.com



https://www.Padasalai.Net/

5. Construct the matrix A=[ a; | = where a; =i- j. State whether A is symmetnioradasalai. Net

symmetric.

0 sina cosa
6. Find |A|if A=|sina 0 sin 3

cose¢ —sinf O

3 4 1
7. Compute |A| using Sarrus rule if A={0 -1 2].
3 2.6

x—1 X x—2
8. Find the value of xif, A= 0 x-2 x-3|=0
0 0 x-3

b+c bc b*c?
9. Show that |c+a ca c*a*|=0
a+b ab a*b*

sec’d tan*8 1

10. Prove that|tan* 8 sec* 8 -1/=0.

38 36 2
1
2 ¢ z 1fannl
11. Ifa=| 2 , prove that Zdet(A")=—(1——j.
o L = 3\ 4
2

12. If A is a square matrix and | A | = 2, find the value of | AAT|.
13. If A and B are square matrices of order 3 such that | A | = -1 and |B| = 3, find the value of

|3AB].
) ) 6 —sin@ @ sind
14. Verify that | AB | = |A || B |if A=| " ~*"%land p=| “27 %
sin cosé —sin@ cosé
0 ¢ B |p*+c ab ac
15. Show that [¢c 0 a| =| ab  +a’ bc
b a O ac bc a* +b*
2bc —a* c* b* a b ¢
16. Show that | ¢* 2ca—b? a |=b ¢ 4d .
»? a’ 2ab—c*| |c a b
1 x x 2 1-2x° —x? —x*
17. Prove that [x 1 x| =| —x* -1 x*=2x.
x x 1 < 55 x> =2x -1

18. Find the area of the triangle whose vertices are (0, 0), (1, 2) and (4, 3).

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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19. Identify the singular and non-singular matrices: www.Padasalai.Net

1N2\ 8 2 —8 .5 0 a-b k
W[4 5 6/)|6 0 4|@G1)|b-a 0 5]
7 8 9 1 5 -7 -k -5 0

0 cosf sin@|
20. If cos20=0, determine |cos@® sind 0

sind 0 cos@
8.VECTOR ALGEBRA-1
1. If D and E are the midpoints of the sides AB and AC of a triangle ABC, prove that

B_E?+ DC = g BC.
2. If PO+ OAQ = Q0+ OR, prove that the points P, Q, R are collinear.

3. If D is the midpoint of the side BC of a triangle ABC, prove that AB+AC =2AD

N

4. If G is the centroid of a triangle ABC, prove that GA+GB+GC =0

5. Show that the points whose position vectors are 21 + 3f — 5k, 31 + j — 2k ,6f — 57 + 7k

are collinear.

6. Find the value of A for which the vectors Z=3§+23‘+9/€ and Z=§+l}'+3l§ are parallel.

7. Find the unit vector parallel to 3a—2b+4c if a=3i- }—4£,Z:—2§+4;‘—312,and Z=§+2}'—12
8. Find the value or values of m for which m(?+ }+l§) is a unit vector.

9. Find (a+3b).2a—b)if a=i+ j+2k,b=3i+2 j—k.

10. If |a+b|=|a—b prove that a and b are perpendicular.

A A - AN A —> A A

- - -
11. For any vector r prove that r=(r.i)i+(r.j) j+(r.k)k.
12.1f a ,Zand ¢ are three unit vectors satisfying Z—\ﬁ b+c=0 then find the angle between ,

- e
a and c.

13. Find the angle between the vectors
(1) 2i+3 j—6k,and6i-3 j+2k (ii) i— jand6 j—k .
14. Find the projection of the vector i+3 j+7k on the vector 2i+6 j+3k.

15. Find A, when the projection of a = Ai+ 3’+4I§on b= 2?+6}'+31€ 1S 4 units.

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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16. Show that the vectors @ =2 i+3 }‘+ 612, b=6i+2 }‘—3]2 ,and c=3i-6 }‘+2!§ %%%ﬂ%ﬁ‘}lzamet

orthogonal.

A A

axb , Where a= 3z+4] and b-l+]+k

17. Find

18. Find the vectors of magnitude 6 which are perpendicular to both vectors a=4i- }+3l§

and Z:—2§+3‘—212.

19. Find the area of the parallelogram whose adjacent sides are a=3i+ ]+ 4k and b=i- ]+k
N
+la.b| =

- = > \J e S - >
22. Let a,b,c be unit vectors such that a.b =a.c =0 and the angle between 5 and cis -

21 2

—>—>
ax b

-
a

—>

20. For any two vectors a and b, prove that X

- 2 o S

21. Show that ax (b+ c)+ bx (c+a)+cx(a+ b) =

23. Prove that a =+ (bx c)

vz

24. Find the area of the parallelogram whose two adjacent sides are determined by the

vectors i+2 j+3k and 3i-2 j+k.

— A? 4

axk

— A?
axj

—> /\2
axi

25. For any vector . prove that . + o %

9. DIFFERENTIAL CALCULUS — LIMITS AND CONTINUITY

1. Consider the function f(x)= Jx, x>0.Does ]in(} f(x)exist?

2. Evaluate Pm I_XJ and lirg} LxJ

+Lx>0
3. Let S (%)= {i 1, i < Verify the existence of limit as x — 0.

2

4. Evaluate : lim > i if it exists by finding £(37) and f(3")

=3 x—

5. Calculate lin[31(x3 —2x+6)

2

6. Compute h.n({x oA

X

+4x° +3}

3

7. Compute lim 2
=1 x— 1

n n

. ce . . 3
8. Find the positive integer n so that lim o =27

x—3 x_3

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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9.

10

11.

12.

13.

14.

15.
16.

17.

9

O o0 3 O

10
11
12

13

. Differentiate with respect to x :y =

. Differentiate : y =e

2 2, 22 2
Show that lim— >3 *= G035
oo (142+...45n)2n+3) 25

2 —_—
. Evaluate the limitlim x -9
x3 x? (x2 —6x+ 9)

Evaluate : lim(1+x)3ix

x—0

. sinox
Evaluate : lim

*20 sin fx

2
Evaluate : lim tan 2x

-0 sin5x

1—cosx

Evaluate : lim >

x—0 X

. 2arcsinx
Evaluate : lim—————=—

x—0 3x

xt -1
For what value of « 1is this function f(x)={ x—1
24

10. DIFFERENTIAL CALCULUS.

. Find the derivatives of the function f{x) = - 4x + 7 using first principle.

function fix) = |x - 1|. Are the functions differentiable at x =17

log x

ex

. Differentiate g(t) =4 sec t+ tan t

. Differentiate with respect to X. y=(x*+5)log(1+x)e™
. Differentiate with respect to X. y=sinx’
. Differentiate with respect to x. y=log,, x

. Differentiate : (i) y = sin(x?) (i) y = sin’x

sin X
. Differentiate y = cos (tanx)

. Differentiate : y:e\/;

. Differentiate : y=+1+2tanx

. Differentiate : y:«fx+\/x+\/;

Prove that f(x)=2x"+3x—51is continuous at all points in R.

www.Padasalai.Net

1 !
continuous at x = 1?

. Find the derivatives from the left and from the right at x = 1 (if they exist) of the

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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14. Find ﬂ if x2+y2 =1.. www.Padasalai.Net

dx

15. Differentiate . y=x"

16. Find ? if x=ar;y=2at,t £0.
X

COs X

17. Find the derivative of y = x
18. Find the derivative of(cos x) logx

19. Find the derivative of x = a cos3t ;y=a sin3t

20. If y = sin” x then find y .
11. INTEGRAL CALCULUS

1. Integrate with respect to x: cosx

sin® x
1
(Bx-2)

2. Integrate with respect to x:

3. Integrate with respect to x: seczg

24

4. Integrate with respect to X: 4cos(5—2x)+9¢>° + ix
— 44X

f f'(x)=12x—6 and f(1) =30, £ ') =5, find f(x)

. Integrate with respect to x: xlogx

5

6

7. Integrate with respect to X: 25xe™*
8. Integrate with respect to X: e cos2x
9

. Integrate with respect to x: ¢~ sin2x

10. Integrate with respect to x: e* (Z_le
X

11. Integrate with respect to X: e* secx (1+tanx)

12. Integrate with respect to X: ———
25—-4x

13. Integrate with respect to x: -
(2 + x) -1

:12. INTRODUTION TO PROBABILITY THEORY
1. (1) The odds that the event A occurs i1s 5 to 7, find P(A).

(1) Suppose P(B)= %. Express the odds that the event B occurs.
Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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2. Given that P(A)=0.52, P(B) =043and P(A~B)=0.24, find P(ANB) www.Padasalai.Net

3. If A and B are mutually exclusive events P(A)= g and P(B) = % ,then find P(ANB)

4. If A and B are two events associated with a random experiment for which
P(A)=0.35, P(AorB) =0.85,and P(A and B)=0.15 Find P(B)
5. A die 1s thrown twice. Let A be the event, ‘First die shows 5’ and B be the event, ‘second
die shows 5°. Find P(AUB)
6. A die is rolled. If it shows an odd number, then find the probability of getting 5.
7. If A and B are two independent events such that P(A)=0.4and P(AuB)=0.9. Find P(B)
8. If A and B are two events such that P(AUB)=0.7, P(AnB) =0.2and P(B) =0.5, then
show that A and B are independent.
9. If P(A)=0.5, P(B)=0.8and P(B/A)=0.8, find P(A/B)and P(AUB).
10. A problem in Mathematics is given to three students whose chances of solving it are

%,%and % (1) What is the probability that the problem is solved? (ii) What is the

probability that exactly one of them will solve it?

11. A year is selected at random. What is the probability that (i) it contains 53 Sundays
(11) it is a leap year which contains 53 Sundays

12. Suppose the chances of hitting a target by a person X is 3 times in 4 shots, by Y is 4
times in 5 shots, and by Z is 2 times in 3 shots. They fire simultaneously exactly one
time. What is the probability that the target is damaged by exactly 2 hits?

13. Urn-I contains 8 red and 4 blue balls and urn-II contains 5 red and 10 blue balls. One urn
1s chosen at random and two balls are drawn from it. Find the probability that both balls
are red.

14. A factory has two machines I and II. Machine-I produces 40% of items of the output and
Machine-1II produces 60% of the items. Further 4% of items produced by Machine-I are
defective and 5% produced by Machine-II are defective. If an item is drawn at random,
find the probability that it is a defective item.

15. A factory has two Machines-I and II. Machine-I produces 60% of items and Machine-1I
Machine-I are defective whereas 4% produced by Machine-II are defective. If an item is

drawn at random what is the probability that it is defective?

Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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XTI -MATHEMAT ICS www.Padasalai.Net
IMPORTANT 5 MARK QUESTIONS

1.SETS,RELATIONS AND FUNCTIONS

Exercise - 1.3

12.If ¥ : R — Ris defined by f(x) = 3x - 5, prove that f is a bijection and find its inverse.

16. A salesperson whose annual earnings can be represented by the function
A(x)=30, 000+0.04x, where X is the rupee value of the merchandise he sells. His son is
also in sales and his earnings are represented by the function S(x) =25, 000 + 0.05x.
Find(A + S)(x) and determine the total family income if they each sell Rupees
1,50, 00, 000 worth of merchandise.

17. The function for exchanging American dollars for Singapore Dollar on a given day is
f(x) =1.23x, where x represents the number of American dollars. On the same day the
function for exchanging Singapore Dollar to Indian Rupee is g(y) = 50.50y, where y
represents the number of Singapore dollars. Write a function which will give the

exchange rate of American dollars in terms of Indian rupee.

19. The formula for converting from Fahrenheit to Celsius temperatures is y = %x— LU

9
Find the inverse of this function and determine whether the inverse is also a function.

Exercise - 1.2
2.Let X = {a,b,c,d}and R = {(a, a), (b, b), (a, ¢)}. Write down the minimum number of
ordered pairs to be included to R to make it
(1) reflexive (1) symmetric (ii1) transitive (iv) equivalence
3.Let A= {a,b,c} and R = {(a, a), (b, b), (a, ¢)}. Write down the minimum number of
ordered pairs to be included to R to make it
(1) reflexive (ii) symmetric (ii1) transitive (1v) equivalence
5. On the set of natural numbers let R be the relation defined by aRb if 2a + 3b = 30. Write
down the relation by listing all the pairs. Check whether it is
(1) reflexive (i1) symmetric (ii1) transitive (iv) equivalence
7. On the set of natural numbers let R be the relation defined by aRb if a + b <6. Write down
the relation by listing all the pairs. Check whether it is
(1) reflexive (i1) symmetric (ii1) transitive (iv) equivalence
9. In the set Z of integers, define mRn if m - n is divisible by 7. Prove that R 1s an
equivalence relation.

Example 1.11 Let S = {1,2,3}and p={(1, 1), (1, 2), (2, 2), (1, 3), 3, 1)}

(1) Is p reflexive? If not, state the reason and write the minimum set of ordered pairs to be
included to o so as to make it reflexive.

(1) Is p symmetric? If not, state the reason, write minimum number of ordered pairs to be
included to p so as to make it symmetric and write minimum number of ordered pairs to
be deleted from p so as to make it symmetric.
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(i11) Is p transitive? If not, state the reason, write minimum number of order@’é{"ﬁ/aﬁ)ﬁdﬁ?%@”\'et
included to p so as to make it transitive and write minimum number of ordered pairs to be
deleted from p so as to make it transitive.

(iv) Is p an equivalence relation? If not, write the minimum ordered pairs to be included to
p so as to make it an equivalence relation.

Example 1.12 Let A ={0,1,2,3} . Construct relations on A of the following types:

(1) not reflexive, not symmetric, not transitive.

(11) not reflexive, not symmetric, transitive.

(ii1) not reflexive, symmetric, not transitive.

(iv) not reflexive, symmetric, transitive.

(v) reflexive, not symmetric, not transitive.

(vi) reflexive, not symmetric, transitive.

(vii) reflexive, symmetric, not transitive.

(viii) reflexive, symmetric, transitive.

Example 1.13 In the set Z of integers, define mRn if m- n is a multiple of 12. Prove that R is
an equivalence relation.

Example 1.30 If 7: R — Ris defined by f(x) = 2x - 3 prove that f is a bijection and find its

inverse.

2. BASIC ALGEBRA

Exercise - 2.9
Resolve the following rational expressions into partial fractions.

3. i 4, —~
(x2+1)(x—1)(x+2) (x—l)
5. 41 3 (xﬂ—l)2 . :§2+x+1 g xj+2x+1
x* -1 X +x x°=5x+6 X" +5x+6
x 412 10 6x* —x+1 11 2x* +5x—11 12 7+x
) (x+1)* (x—2) x4+l C xX*+2x-3 ' (1+x)(1+x2)

Exercise - 2.11

5. Find the radius of the spherical tank whose volume is 32T”units.

-

7. Solve(x+1) =x-3

EY

7+
3_

8. Simplify by rationalising the denominator.

Exercise - 2.12
7. Prove that 10g2+1610g1—6+12log§+7logg =1
15 24 80

S

10. If logx logy logz
y—2 Z—x Xx=Yy
Exercise - 2.8
3 —
1. Find all values of x for which M >0
(x=2)
2. Find all values of x that satisfies the inequality ( 22);_3 7y <0
X — X—
Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com
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3. Solvezx—_ <0
x —2x-—15

4. Solve ™25 >

x+4 x+3

Exercise - 2.3

6. A manufacturer has 600 litres of a 12 percent solution of acid. How many litres of a 30
percent acid solution must be added to it so that the acid content in the resulting mixture
will be more than 15 percent but less than 18 percent?

9. A Plumber can be paid according to the following schemes: In the first scheme he will be
paid rupees 500 plus rupees 70 per hour, and in the second scheme he will paid rupees 120
per hour. If he works x hours to complete the job, then for what value of x does the first
scheme give better wages?

10. A and B are working on similar jobs but their monthly salaries differ by more than Rs

6000. If B earns rupees 27000 per month, then what are the possibilities of A’s salary per

month?
Exercise - 2.4
7. If the equations x*— ax + b = 0 and x> — ex + f = 0 have one root in common and if the
second equation has equal roots, then prove that ae = 2(b + f).
4. If one root of k(x- 1)* = 5x - 7 is double the other root, show that k = 2 or - 25.

2x
(x*+1)(x-1)
x+1
xz(x—l)

Example 2.26 Resolve into partial fractions:

Example 2.27 Resolve into partial fractions:

x+1

Example 2.24 Solve—— <3

x+3

Example 2.15 Solve the equation
Example 2.13 Solve 3x* +5x -2 < 0

Example 2.14 Solvevx+14 <x+2.
Example 2.12 Find the number of solutions of x* +|x—1=1

75 5 32
Example 2.36 Prove log——2log=+log— =log2
P R T DY o

Example 2.40 Given that log;o 2 = 0.30103, logyo 3 = 0.47712 (approximately), find the
number of digits in 2°.3".

3. Trigonometry
Exercise - 3.3
cot(180° +8) sin(90° — ) cos(—6)
sin(270° 4+ 8) tan(—6) cosec(360° +8)

5. Find all the angles between 0° and 360° which satisfy the equation sin>@ =% :

4. Prove that =cos’ Ocot b.

6. Show that sin?~+sin®Z +sin> Iz +sin? & =2
18 9 18 9

Example 3.12 Find the value of (i) sin 765° (ii) cosec (-1410°) (iii) cot(_ljﬁ)

Example 3.13 Prove that tan (315°) cot (-405") + cot (495°) tan (-585%) =2
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7. Find a quadratic equation whose roots are sin 15° and cos 15°.

16. If xcos@= ycos(9+2?ﬁj = zcos[9+4§j, find the value of Xy + yz + zx.

19. If cos(a-B) + cos(B-y) + cos(y-a) = —% , then prove that

COS o + cOoS 3+ cos Yy = sin o+ sin 3+ siny = 0.

25. If 0+@= a and tan6 = k tan®, then prove thatsin(6—¢) = %sma.
+

Exercise - 3.5
4. Prove that cos5 0 = 16 cos’0 - 20 cos® 0 + 5cos 0.
6. If A + B = 45°, show that (1 + tanA) (1 + tanB) = 2.

9. Show that cot( ) V2 +B+4+46.

10. Prove that (1 + sec20)(1 + sec46) ............. (1+sec 2"0) = tan 2"0 cot®.

11. Prove that 32(\@) sin 2 cos 2= cos 2~ cos - cos ~ = 3.
48 48 24 12 6

Exercise - 3.6
3. Show that sin 12° sin 48° sin 54° :% .

4. Show that cos % cos ?—Zcos 3—”cos 4z cos % cos 9% cos s = e

15 15 15 15 15 128
Example 3.38 Show that cos 10° cos 30° cos 50° cos 70° ==

Example 3.36 Show that cos 36° cos 72° cos 108° cos 144° :%

Exercise - 3.3
cot(180° +0) sin(90° — ) cos(—6)

r 5 5 =cos” cot b.
in(270" + 0) tan(—6)cosec(360° +6)

4. Prove that

6. Show that sin® -~ +sin®Z +sin’ 2~ 4sin® 2% = 2

18 9 18 9
Prove that cos(o + ) = cos o cos [ - sina sinf3
Example 3.19 A ripple tank demonstrates the effect of two water waves being added
together. The two waves are described by h = 8 cos t and h = 6 sin t, where t€ [0, 2m) is in
seconds and h is the height in millimeters above still water. Find the maximum height of the
resultant wave and the value of t at which it occurs

Example 3.29 Find the values of (i) sin 18° (ii) cos 18° (iii) sin 72° (iv) cos 36° (v) sin 54°

Example 3.30 If tan— ,/ tan— then prove that cos¢$=—> o
1+a

1—acos@
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4.Combinatorics andMathematical Induction
Exercise - 4.2

8. 8 women and 6 men are standing in a line.
(1) How many arrangements are possible if any individual can stand in any position?
(i1) In how many arrangements will all 6 men be standing next to one another?
(111) In how many arrangements will no two men be standing next to one another?
14. How many strings are there using the letters of the word INTERMEDIATE, if
(1) The vowels and consonants are alternative
(i1) All the vowels are together
(111) Vowels are never together
(iv) No two vowels are together.
15. Each of the digits 1, 1, 2, 3, 3 and 4 is written on a separate card. The six cards are then
laid out in a row to form a 6-digit number.
(1) How many distinct 6-digit numbers are there?
(i1) How many of these 6-digit numbers are even?
(iii)) How many of these 6-digit numbers are divisible by 47?
16. If the letters of the word GARDEN are permuted in all possible ways and the strings thus
formed are arranged in the dictionary order, then find the ranks of the words
(i) GARDEN (@i1) DANGER.
17. Find the number of strings that can be made using all letters of the word THING. If these
words are written as in a dictionary, what will be the gs™ string?

Exercise - 4.3

17. Find the number of ways of forming a committee of 5 members out of 7Indians and 5
Americans, so that always Indians will be the majority in the committee.

18. A committee of 7 peoples has to be formed from 8 men and 4 women. In how many

ways can this be done when the committee consists of
(1) exactly 3 women?
(1) at least 3 women?
(ii1) at most 3 women?

19. 7 relatives of a man comprises 4 ladies and 3 gentlemen, his wife also has 7 relatives; 3
of them are ladies and 4 gentlemen. In how many ways can they invite a dinner party of 3
ladies and 3 gentlemen so that there are 3 of man’s relative and 3 of the wife’s relatives?

20). A box contains two white balls, three black balls and four red balls. In how many ways
can three balls be drawn from the box, if at least one black ball is to be included in the
draw?

21. Find the number of strings of 4 letters that can be formed with the letters of the word
EXAMINATION?

24. There are 11 points in a plane. No three of these lies in the same straight line except 4

points, which are collinear. Find,
(1) the number of straight lines that can be obtained from the pairs of these points?
(i1) the number of triangles that can be formed for which the points are their vertices?

Exercise - 4.4
1. By the principle of mathematical induction, prove that, for n >1,
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N :(n(n+1)j
2
2. By the principle of mathematical induction, prove that, for n >1,
_n(2n—-1)(2n+1)
3
4. By the principle of Mathematical induction, prove that, for n >1,

12423+34+....... +n.(n+1):w_

5. Using the Mathematical induction, show that for any natural number n>2.

(15 ) 15 )1 o (135 | - 222

6. Using the Mathematical induction, show that for any natural number n=>2,
1 1 1 1 n—1
+ + o, + =
1+2 1+2+3 1+2+43+4 1+2+3+....... +n n+l
7. Using the Mathematical induction, show that for any natural number n,
1 1 1 1 n(n+3)
+ + + e, + = .
123 234 345 n(n+D)(n+2) dn+Dn+2)
8. Using the Mathematical induction, show that for any natural number n,

P +3 45 4t (20-1)’

1, TV PEGSTTTY it
25 58 811 Bn-1)3Bn+2) o6n+4
9. Prove by Mathematical Induction that
1T+ 2x2D) + (B3x3) +..oeeeene. +@mxn!)=(n-+1)!-1.
10. Using the Mathematical induction, show that for any natural number n,
X y2n is divisible by x +y.

11. By the principle of Mathematical induction, prove that, for n=>1,

P +2%+3% +........ +n2>%

13. Use induction to prove that 5n+1 +4x6" when divided by 20 leaves a remainder 9, for all
natural numbers n.

14. Use induction to prove that 10" + 3><4n+2 + 5, is divisible by 9, for all natural numbers n.

Example 4.56 An exam paper contains 8 questions, 4 in Part A and 4 in Part B. Examiners
are required to answer 5 questions. In how many ways can this be done if (i) There are no
restrictions of choosing a number of questions in either parts.

(i1) At least two questions from Part A must be answered.

Example 4.34 A van has 8 seats. It has two seats in the front with two rows of three seats
behind. The van belongs to a family, consisting of seven members, F, M, S;, S,, S3, Dy,
D,. How many ways can the family sit in the van if

(1) There are no restriction?
(i1) Either F or M drives the van?
(ii1) D4, D, sits next to a window and F is driving?

Example 4.35 If the letters of the word TABLE are permuted in all possible ways and the

words thus formed are arranged in the dictionary order (alphabetical order),find the ranks
of the words (i) TABLE, (ii) BLEAT

Example 4.58 Find the number of strings of 5 letters that can be formed with the letters of
the word PROPOSITION.
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strings thus formed are arranged in the lexicographic order, find the rank'BPhBagRiRal Net
IITJEE.

Example 4.63 By the principle of mathematical induction, prove that, for all integers n > 1,

P12 +3 4 = n(n+1)(2n+1)
........ = el
Example 4.64 Using the Mathematical induction, show that for any natural number n,
1 1 1 1 n

........

1223 34 T n(n+1) n+l
Example 4.65 Prove that for any natural number n, a" - b" is divisible by a - b, where a > b.
Example 4.66 Prove that 3™ - 8n - 9 is divisible by 8 for alln > 1.
Example 4.67 Using the Mathematical induction, show that for any integer

n>23n"> 0+ 1)°
Example 4.70 Using the Mathematical induction, show that for any natural number n; with
. .2 .. n n ..
the assumption 1~ = -1,(r(cos6+1sinB)) =1 (cos nB +1sin nb) .

S5.Binomial Theorem,Sequences and Series

Exercise - 5.2
4. The product of three increasing numbers in GP is 5832. If we add 6 to the second number
and 9 to the third number, then resulting numbers form an AP. Find the numbers in GP.
1 1 1
7.1f a, b, ¢ are in geometric progression, and if g* =b” = ¢+ , then prove that X, y, z are in
arithmetic progression.
10. If a, b, ¢ are respectively the p th, q th and r h terms of a GP, show that

(g—r)loga+(x—p)logb+ (p—q)logc=0.

Exercise - 5.4
2. Find /1001 approximately (two decimal places).

3. Prove that 3/x* +6-3x*+3 is approximately equal to iz when x is sufficiently large.
X

_ 2
4. Prove that /i—x 1s approximately equal to 1—x+% when x is very small.
+x

8. If p - q is small compared to either p or g, then show that / ~ @t Dprn—Dg

g m—Dp+mn+Dg
Hence find 3 fl—s
16

10. Find the value of Z 1( 93_1 + 92{,_&
= 2n—

Example 5.24 Find 65
Example 5.25 Prove that 3/x* +7 —3x* +4 is approximately equal to iz when x is large.
X

Example 5.20 Find 3 ——~

—=n +51+6

Example 5.25 Prove that 3/x*+7 —3/x*+4 is approximately equal to iz when x is large.
X
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6. Two Dimensional Analytical Geometry

Exercise - 6.1

9. The coordinates of a moving point P are (%(cos ecl+sin 9),§(cos ecO—sin 9)), where 4 1s a

variable parameter. Show that the equation of the locus P is b’x” - a’y2 = a’b’.
13. If Q is a point on the locus of x* + y* + 4x - 3y + 7 = 0, then find the equation of locus of
P which divides segment OQ externally in the ratio 3:4,where O is origin.
15. The sum of the distance of a moving point from the points (4, 0) and (-4, 0) is always
10 units.Find the equation of the locus of the moving point.

Exercise - 6.2

5. The normal boiling point of water is 100°C or 212°F and the freezing point of water is
0°C or 32° F. (i) Find the linear relationship between C and F. Find (ii) the value of C for
98.6°F and (iii) the value of F for 38°C

6. An object was launched from a place P in constant speed to hit a target. At the 15th second

it was 1400m away from the target and at the 18th second 800m away. Find (i) the
distance between the place and the target (ii) the distance covered by it in 15 seconds. (iii)
time taken to hit the target.

12. A 150m long train is moving with constant velocity of 12.5 m/s. Find (i) the equation of
the motion of the train, (ii) time taken to cross a pole. (iii) The time taken to cross the
bridge of length 850m is?

13. A spring was hung from a hook in the ceiling. A number of different weights were

attached to the spring to make it stretch, and the total length of the spring was measured
each time shown in the following table.

Weight,(kg) [2 |4 |5
Length,(cm) (3 |4 |45|6

(1) Draw a graph showing the results.

(11) Find the equation relating the length of the spring to the weight on it.

(111) What is the actual length of the spring.

(1v) If the spring has to stretch to 9 cm long, how much weight should be added?

(v) How long will the spring be when 6 kilograms of weight on it?

15. In a shopping mall there is a hall of cuboid shape with

dimension 800 x 800 x 720 units, which needs to be added the =~ ...
facility of an escalator in the path as shown by the dotted line in Tl
the figure. Find (i)the minimum total length of the escalator. A
(ii) the heights at whichthe escalator changes its direction. | Z.
(1i1) the slopes of the escalator at the turning points.

0

11. A straight line 1s passing through the point A(1, 2) with slope (%) Find points on the

line which are 13 units away from A.
Exercise - 6.3
11. If p; and p, are the lengths of the perpendiculars from the origin to the straight lines
X sec @ +ycosec # =2aand x cos @ -ysin 6 =acos 28, then prove that P>+ P’ =a".
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after the 10th copy. Let x be the number of copies, and let y be the total {3pffadasalai.Net
photocopying. (i) Draw graph of the cost as x goes from 0 to 50 copies. (i) Find the cost
of making 40 copies

Exercise - 6.4

5. Prove that the equation to the straight lines through the origin, each of which makes an
angle o with the straight line y = x is x” - 2xy sec 2a +y* = 0.

8. The slope of one of the straight lines ax” + 2hxy + by* = 0 is twice that of the other, show
that 8h” = 9ab.

9. The slope of one of the straight lines ax* + 2hxy + by* = 0 is three times the other, show
that 3h® = 4ab.

10. A AOPQ is formed by the pair of straight lines x” -4xy +y> = 0 and the line PQ. The
equation of PQ is x +y - 2 = 0. Find the equation of the median of the triangle AOPQ
drawn from the origin O.

15. Show that the equation 4x” + 4xy + y” - 6x - 3y - 4 = 0 represents a pair of parallel lines.
Find the distance between them.

16. Prove that one of the straight lines given by ax” + 2hxy + by” = 0 will bisect the angle
between the co-ordinate axes if (a + b)* = 4h*

18. Prove that the straight lines joining the origin to the points of intersection of
3x”+ 5xy - 3y + 2x + 3y = 0 and 3x - 2y - 1 = 0 are at right angles.

14. Show that the equation 9x*-24xy+16y>-12x+16y-12 = 0 represents a pair of parallel lines.
Find the distance between them.

Example 6.6 If ¢is a parameter, find the equation of the locus of a moving point, whose

coordinates are (a(@ - sin ) ,a(l - cos 8)).
Example 6.10 The Pamban Sea Bridge is a railway bridge of length about 2065 m
constructed on the PalkStrait, which connects the Island town of Rameswaram to
Mandapam, the main land of India. The Bridge is restricted to a uniform speed of only
12.5 m/s. If a train of length 560m starts at the entry point of the bridge from Mandapam,
then
(1) find an equation of the motion of the train.
(i1) when does the engine touch island
(1i1) when does the last coach cross the entry point of the bridge
(iv) what is the time taken by a train to cross the bridge.
Example 6.12 The seventh term of an arithmetic progression is 30 and tenth term is 21.
(1) Find the first three terms of an A.P.
(i1) Which term of the A.P. is zero (if exists)

(1i1) Find the relation ship between Slope of the straight line and common difference of A.P.

Example 6.13 The quantity demanded of a certain type of Compact Disk is 22,000 units
when a unit price is Rs 8. The customer will not buy the disk, at a unit price of Rs 30 or
higher. On the other side the manufacturer will not market any disk if the price is Rs 6 or

lower. However, if the price Rs 14 the manufacturer can supply 24,000 units. Assume that
the quantity demanded and quantity supplied are linearly proportional to the price. Find
(1) the demand equation (ii) supply equation (iii) the market equilibrium quantity and
price. (iv) The quantity of demand and supply when the price is Rs 10.

Example 6.15 A straight line L. with negative slope passes through the point (9, 4) cuts the
positive coordinate axes at the points P and Q. As L varies, find the minimum value of
|OP|+|0Q|, where O is the origin.

Example 6.18 Find the equation of the lines make an angle 60 ° with positive x-axis and at a
Kindly Send me your district Questions & Keys to email id - Padasalai.net@gmail.com



https://www.Padasalai.Net/

www.Padasalai.Net

distance 52 units measured from the point (4, 7), along the line x - y + 3 = 0.

Example 6.19 Express the equation +/3x - y + 4 = 0 in the following equivalent form:

(1) Slope and Intercept form
(11) Intercept form
(i11) Normal form

Example 6.21 Consider a hollow cylindrical vessel, with circumference 24 cm and height 10

cm. An ant is located on the outside of vessel 4 cm from the bottom. There is a drop of

honey at the diagrammatically opposite inside of the vessel, 3 cm from the top. (1) What is
the shortest distance the ant would need to crawl to get the honey drop? (i1) Equation of the
path traced out by the ant. (iii) Where the ant enter in to the cylinder? Here is a picture that
illustrates the position of the ant and the honey.

Example 6.30 Suppose the Government has decided to erect a new

Electrical Power Transmission Substation to provide better power

supply to two villages namely A and B. The substation has to be on

the line /. The distances of villages A and B fromthe foot of the
perpendiculars P and Q on the line / are3 km and 5 km respectively
and the distance between P andQ is 6 km. (1) What is the smallest length of cable required to
connect the two villages. (ii) Find the equations of the cable lines that connect the power
station to two villages. (Using the knowledge in conjunction with the principle of reflection
allows for approach to solve this problem.)

Example 6.35 Find the equation of the pair of lines through the origin and perpendicular to

the pair of lines ax” + 2hxy + by’ = 0.

Example 6.36 Show that the straight lines x>- 4xy +y* = 0 and x + y = 3 form an equilateral

triangle.

Example 6.38 If the equation Ax>- 10xy + 12y°+ 5x- 16y- 3 = 0 represents a pair of straight
lines, find (i) the value of A and the separate equations of the lines (i1) point of
intersection of the lines (iii) angle between the lines.

Example 6.39 A student when walks from his house, at an average speed of 6 kmph, reaches
his school ten minutes before the school starts. When his average speed is 4 kmph, he
reaches his school five minutes late. If he starts to school every day at 8.00 A.M, then
find (1) the distance between his house and the school (i1) the minimum average speed to
reach the school on time and time taken to reach the school (iii) the time the school gate
closes (iv) the pair of straight lines of his path of walk.

Example 6.40 If one of the straight lines of ax*+2hxy+by” = 0 is perpendicular to

pX + qy = 0, then show that ap” + 2hpq + bq” =0

Example 6.41 Show that the straight lines joining the origin to the points of intersection of

3x - 2y + 2 =0 and 3x>+ 5xy - 2y* + 4x + 5y = 0 are at right angles.
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IMPORTANT FIVE MARKS(VOL-II)

7. Matrices and determinants

EXERCISE 7.1
13.Verify the property A(B + C) = AB + AC, when the matrices A, B, and C are given by
3 a4l 4 7
2 0 3
=[ :|,B: -1 0l,e=[2 1
1 4 5
4 2 1 -1
2 -1 -1 -8 -10
18.Find the matrix A suchthat. |1 0 [|A"=| 1 2 -5]|.
-3 4 9 22 15
EXERCISE 7.2

b+c bc b*?
(2) Show that [c+a ca c*a*|=0
a+b ab a*b?

a* bc  ac+c?

(3) Prove that |a*+ab  b* ac |=4a*b*c?
ab b +bc ¢°

1+4a 1 1
(4)Provethat | 1 1+56 1 =abc[1+l+l+lj |
11 1+c @ Ve
a b ac+b
) If] » ¢ ba+c|=0prove that a, b, c are in G.P. or « is a root of ax> + 2bx + c=0
acc+b ba+c 0
a® +x° ab ac
(11) Show thatis | ab  b*+x>  bc | divisible by g
ac bc c? +x*
loga p 1
(12) If a, b, c are all positive, and are pth, qth and ™ terms of a G.P., show that [logh g 1=0
loge r 1
L )
(14)IfA=| 2 , prove that Zdet(A") =1(1—inj :
0 1 P 30 4
2
EXERCISE 7.3

(I)ShOWthatJZ X a—(x a (x+2a).
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(2) Show that |b—c¢ c+a b—a|=8abc.
c—b c—a a+b

b+c a a

(4) Show that [c+a b b?*|=(a+b+c)(a—b)(b—c)(c—a).

a+b ¢ ¢’

4—x 4+x 4+x

(5) Solve [4+x 4—-x 4+x=0
44+x 44+x 4d—x

1 1 1
(6) Show that |x y z|=(x—y)(y-2)(z—x).
e yz Z2
x+1 3 5
Example 7.23 Using Factor Theorem, prove that | 2 x+2 5 =(x—1)2(x+9)
2 3 x+4
Nz sAteh s
Example 7.24 Prove that I y* »’|=(x-y)(y-z)(z—x)(xy+yz+2zx).
1 22 7
(g+r) P P’
Example 7.25 Prove that [A|=| ¢ (r+ p)* q* |=2pgr(p+q+r)’.
oo (p+g)
2bc—a* c? b* a b cf
Example 7.29 Show that | ¢ 2ca—-b> a* |=|b c 4.
b* a 2ab—c*| |c a b
1 x o [1-26* -2 —x*
Example 7.30 Prove that [x 1 x| =| —x° -1 x*—24].
x x 1 -x*  x=2x -1

Example 7.31 If A;, B, C; are the cofactors of, a;, b;, c; respectively,i=1to 3 in,

aq b ¢ A B G
|A|=|a, b, c|,show that|a, B, GC,|=|Af.
a; by o A, By G

S.VECTOR ALGEBRA-I
EXERCISE 8.1
(5) Prove that the line segment joining the midpoints of two sides of a triangle is parallel to
the third side whose length is half of the length of the third side.
(6) Prove that the line segments joining the midpoints of the adjacent sides of a quadrilateral
form a parallelogram.
(12) If ABCD 1s a quadrilateral and E and F' are the midpoints of AC and BD respectively,

- - - - -
then prove that AB+ AD+CB+CD =4EF.
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(4) A triangle 1s formed by joining the points (1, 0, 0), (0, 1, 0) and (0, 0, 1). Find the
direction cosines of the medians.

(7) Show that the vectors 2i- }‘+ 2,3?—4}—42,?—3 }—SIAc form a right angled triangle.
(9) Show that the following vectors are coplanar

(i) i-2 j+3k,—2i+3 j—4k,— j+2k.
(i) 5i46 j+7k,7i—8 j+9k,3i+20 j+5k .
(10) Show that the points whose position vectors 4745 ;'+ 12 - 3’— 12 3749 ;'+ 4k and
4iv4 }'+ 4k are coplanar.
(12) The position vectors of the vertices of a triangle are i+2 3‘+ 312,3?—4 ;’—512, and

2743 }‘—7 k. Find the perimeter of the triangle.

(17) Show that the points A (1, 1, 1), B (1, 2, 3) and C(2, - 1, 1) are vertices of an isosceles
triangle.
EXERCISE 8.3

(7) Show that the vectors —?—23‘— 6k, 27— ;+IQ , and —i+3 }+51€ form a right angled triangle.

(10) If a ,Z are unit vectors and 0 is the angle between them, show that ,

a-b
(i) Singzl a-b (ii) cos€=l a+b (iii) tangz_r
22 e a+b
(14) Three vectors a,b andc are such that |a|=2,(b|=3,|c|=4 , and a+b+c=0 .

Find 4a.b+3b.c+3c.4.
EXERCISE 8.4

(4) Find the unit vectors perpendicular to each of the vectors a+b and a-b , where
a=i+ 3+l§ and Z=;+23‘+3IQ.
(6) Find the area of the triangle whose vertices are A(3, - 1, 2), B(1, -1, - 3) and C(4, - 3, 1).

(7) If Z,Z,Z are position vectors of the vertices A, B, C of a triangle ABC, show that the area

of the triangle ABC 1s % axb+bxc+exal . Also deduce the condition for collinearity of the

points A, B, and C.

2 2 2

=2

— A 2

axi

— A
axj

— A
axk

(8) For any vector Y prove that 2

+ +

(9) Let a,b,c be unit vectors such that a.b =a.c =0 and the angle between b and c is %

Prove that a = i%(bx c).
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Example 8:9 Prove that the points whose position vectors 21 + 47 + 3k, 4%'—@89@3{?&'\'“
10f — 7 + 6k form a right angled triangle.

Example 8.10 Show that the vectors 51 + 6§ + 7k, 7 — 8] + 9k, 31 + 20j + 5k are
coplanar.

Example 8.19 Show that the points (4, - 3, 1), (2, -4, 5) and (1, - 1, 0) form a right angled
triangle.

Example 8.23 Find the cosine and sine angle between the vectors a=2i+ }+3/§ and

b=4i-27+2k.
Example 8.26 Find the area of a triangle having the points as its vertices. A(1,0,0),B(0,1,0),
and C(0,0,1).

Theorem 8.1 (Section Formula - Internal Division)
Let O be the origin. Let A and B be two points. Let P be the point which divides the line

segment AB internally in the ratio m : n. If « and b are the position vectors of A and B, then

i% -
the position vector op of P is given by op = atmb

n+m
Theorem 8.3 The medians of a triangle are concurrent.

Theorem 8.4 A quadrilateral is a parallelogram if and only if its diagonals bisect each other

9. DIFFERENTTAL CALCULUS — LIMITS AND CONTINUITY
EXERCISE 9.1
Sketch the graph of f, then identify the values of X for which lim f(x) exists.

X=Xy

[ ¥ x<2
(16) f(x)=<8-2x 2<x<4
| 4 x24
[ sinx x<0
(17) f(x)=q1-cosx 0<x<z
COS X X>rw
= 1
(23) Verify the existence of ligll f(x)where f(x)=4 x-1° jor x= .
0, for x=1
EXERCISE 9.2
Evaluate the following limits:
2+1-1 ) 3/7+x3 —\/3+)c2 Jx+
8) lim e~ 10) 1 11
( )x—>0 x2+16—4 ( ) lm %1% 1 ( )x—)Z%/_ '\/_
(12) tim Y Irx -1 (15) lim XX=2=V4a
X—> x A—)u
EXERC][S]E 9.4
Evaluate the following limits:
. . : 2 X
(22) Tim \/_ J1+cosx (23) Tim \/1+smx—\/1—s1nx (24) Tim —2x+1
x50 sin® x x50 tan x o\ x? —dx+2
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4) 1im| =% 28) Lim— XT3t 16) 1 —
()xgg(2x2+5j (28) lim = (16) lim =
l l ax bx
(18) 11111){3" +1—cos(lj—e"} (26) lim&——¢
X—>0 x x—)O x
EXERCISE 9.5

(9) Find the points at which f is discontinuous. At which of these points f is continuous from
the right, from the left, or neither? Sketch the graph of f.
2x+1  x<-1

13
() fF)=4 3x -l<x<l (ii) f(x)={(x 1)3 x<0
(x+I)” x20
2x-1 x>1
(10) A function f is defined as follows:
0 x<0
X 0=l ] :
f(x)= 5 Is the function continuous?
—x"+4x-2 1<x<3
4—x x=>3
0 x<0
(7) Let f(x)=4{x> 0<x<2.Graph the function. Show that f(x)continuous on (- o, o).
4 x>2
(3) Find the points of discontinuity of the function f, where
Q) Fo= 4x+5 x<3 () 0o = xX+2 x22
x= 4x-5 x>3 = ¥ x<2
| . T
3.3 x<9 . sinx 0<x<—
(iil) f(x) = {x2 ’ (iv) f(x)= %
x+1 x>2 V4 V4
COsSx —<x<—
4 2
x-1 %1
(5) Show that the function { x—1 ~  is continuous on (- oo, o)
3 =l
4lx—1]+x-1

Example 9.6 Test the existence of the limit lim

,x=1.
x—1 I_x_1|

Example 9.31 Show that lim leJ + FJ + oot LEH =120

x—0" X X X

| . 5
Example 9.34 Evaluate : lim 42 (00§x+sm x)
7 1—sin2x

X—x x_2
Example 9.26 According to Einstein’s theory of relativity, the mass m of a body moving
with velocity v is ,, =", where m,is the initial mass and c is the speed of light. What
1A

2
c
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160x* +90

Vi Rt

intensity of light and f(x) is in mm. Find the diameter of the pupils with (a) minimum light

(b) maximum light.
Example 9.35

Do the limits of following functions exist as x — 0 ? State reasons for your answer.

Suppose that the diameter of an animal’s pupils is given by f(x) = , where x is the

@S2 (ipan Gy 2L vy SnG-Lel)
X |x| sm|x| x—|_xJ
3* -1
Example 9.36 Evaluate : li
P xl_rg J1+x-1

Example 9.37 Describe the interval(s) on which each function is continuous.

1 1
Q) f=tanx () g=1""% **0 Gii) (=] 505 **0

0 x=0 0 x=0
Example 9.7 Calculate lxi_r)r31(x3 —2x+6)
10. DIFFERENTIAL CALCULUS.

EXERCISE 10.1
(3) Determine whether the following function is differentiable at the indicated values.
A fx)=x|x]atx=0 (ii) f(x) = |x*- 1] at x =1
(i) fix) = x| + |x - 1] at x = 0,1 (iv) f(x) = sin |x] at x = 0.
(6) If fix) = x + 100| + x%, test whether f *(100) exists.
EXERCISE 10.3

2
(28) y=yx+yrix (30) y =sin‘1(:x2j
X
EXERCISE 10.4
(20) Find the derivative of sin_l( 2 jwith respect to tan™' x.

1+ X
2
@D I u=tan” Y “Land y=tan x find .

X dv

(22) Find the derivative with tan“[ SL¥ with respect to tan‘{ coij )
1+cosx 1+sinx

23) Ify= sin”'x then find y.

QT y=e" "show that (1+x2)y +Q2x-1)y =0
sin™ x
-2

(26) If x=a (0 +sin 0), y =a (1 - cos 0) then prove that at9=%,y =§ .

(25)If y= show that (1-x%)y, -3xy, -y =0.

. 2
(27) If sin y = X sin (a+y) then prove that & _sin’(a+y)

- ,a # N7T.
sina
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(28) If y:(cos x) prove that (1-x )—— a—z 0.Hence find y, when x=0.

(12) Find the derivative cos(Ztan /;xj
X

Example 10.36 Fmd 1f X +y =4,
x

Example 10.34 Find y if »+y*=16.
Example 10.30 Differentiate sin(ax’ +bx+c) with respect to cos(lx* +mx+n).

Example 10.29 Find the derivative of tan™'(1+x*) with respect to x*+x+1.

Example 10.34 Find y if x*+y*=16.

11. INTEGRAL CALCULUS
EXERCISE 11.4
(4) A ball is thrown vertically upward from the ground with an initial velocity of 39.2 m/sec.

If the only force considered is that attributed to the acceleration due to gravity, find
(1) how long will it take for the ball to strike the ground?
(ii) the speed with which will it strike the ground? and
(iii) how high the ball will rise?
(5) A wound is healing in such a way that ¢ days since Sunday the area of the wound has

been decreasing at a rate of —~cm’® per day. If on Monday the area of the wound was

(i) What was the area of the wound on Sunday?
(i) What is the anticipated area of the wound on Thursday if it continues to heal at the

same rate?
EXERCISE 11.7
Integrate the following with respect to x:
xsin™ x . 2 .. _ 8x X .o 2x
(3) () e (ii) xe (iii) tan 1(1—16x2j (iv) sin 1(1+x2)
EXERCISE 11.11
Integrate the following with respect to X :
. 2x-3 S5x— 2 3x+1
1 Lo I
D x +4x—-12 W) e 2+2x+x (i) 2x* —2x+3

2x+1 aaadh2 1n 2x+3

2) (1) —— i) —— ifl) —
S vorrme SRS o W e
Examples 11.40

Evaluate the following integrals

3x+5 . x+1
11 r EE—
()fx+4x+7 ()-[xz 3x+1

S5x—7
(111)I ,—3x =

Example 11.34 Evaluate: jtan‘l( 2x2jdx
1

—X
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Integrate the following with respect to x.

()J- 2x+4 6 )J-smx+cosxdx (v )J- Ccos2x
X +4x+ 6 sin x—cos x s1n3\+cosx)

12. INTRODUTION TO PROBABILITY THEORY

EXERCISE 12.2
(5) A town has 2 fire engines operating independently. The probability that a fire engine is
available when needed is 0.96.
(i) What is the probability that a fire engine is available when needed?
(1) What is the probability that neither is available when needed?
(6) The probability that a new railway bridge will get an award for its design 1s 0.48, the
probability that it will get an award for the efficient use of materials is 0.36, and that it
will get both awards is 0.2. What is the probability, that (i) it will get at least one of the

two awards (ii) it will get only one of the awards.

EXERCISE 12.3

(6) A problem in Mathematics is given to three students whose chances of solving it are
%% and % (1) What is the probability that the problem is solved? (ii)) What is the
probability that exactly one of them will solve it?
(7) The probability that a car being filled with petrol will also need an oil change is 0.30; the
probability that it needs a new oil filter is O. 40 and the probability that both the oil and
filter need changing is 0.15.
(1) If the oil had to be changed, what is the probability that a new oil filter is needed?
(11) If a new oil filter is needed, what is the probability that the oil has to be changed?
(8) One bag contains 5 white and 3 black balls. Another bag contains 4 white and 6 black
balls. If one ball is drawn from each bag, find the probability that (i) both are white

(1) both are black (iii) one white and one black(10) Given P(A)=0.4and P(AuB)=0.7Find

P(B)if
(1) A and B are mutually exclusive (ii) A and B are independent events
(iii) P(A/B)=04 (iv) P(B/A)=0.5

(11) A year is selected at random. What is the probability that (i) it contains 53 Sundays
(i1) it is a leap year which contains 53 Sundays
(12) Suppose the chances of hitting a target by a person X is 3 times in 4 shots, by Y is 4
times in 5 shots, and by Z 1s 2 times in 3 shots. They fire simultaneously exactly one
time. What is the probability that the target is damaged by exactly 2 hits?
EXERCISE 12.4
(1) A factory has two Machines-I and II. Machine-I produces 60% of items and Machine-II
Machine-I are defective whereas 4% produced by Machine-II are defective. If an item is
drawn at random what is the probability that it is defective?
(2) There are two identical urns containing respectively 6 black and 4 red balls, 2 black and 2
red balls. An urn is chosen at random and a ball is drawn from it. (i) find the probability
that the ball is black (i1) if the ball is black, what is the probability that it is from the first
urn?
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(3) A firm manufactures PVC pipes in three plants viz, X, Y and Z. The dai{Vpideheagaia-Net
volumes from the three firms X, Y and Z are respectively 2000 units, 3000 units and 5000
units. It is known from the past experience that 3% of the output from plant X, 4% from
plant Y and 2% from plant Z are defective. A pipe is selected at random from a day’s total
production,

(1) find the probability that the selected pipe is a defective one.
(11) 1f the selected pipe is a defective, then what is the probability that it was produced by
plant Y ?

(4) The chances of A, B and C becoming manager of a certain company are 5 : 3 : 2. The
probabilities that the office canteen will be improved if A, B, and C become managers
are 0.4, 0.5 and 0.3 respectively. If the office canteen has been improved, what is the
probability that B was appointed as the manager?

(5) An advertising executive is studying television viewing habits of married men and
women during prime time hours. Based on the past viewing records he has determined
that during prime time wives are watching television 60% of the time. It has also been
determined that when the wife is watching television, 40% of the time the husband is also

watching. When the wife is not watching the television, 30% of the time the husband is
watching the television. Find the probability that (1) the husband is watching the television
during the prime time of television (ii) if the husband is watching the television, the wife
is also watching the television.

Example 12.26

A factory has two machines I and II. Machine I produces 40% of items of the output and

Machine II produces 60% of the items. Further 4% of items produced by Machine I are

defective and 5% produced by Machine II are defective. An item is drawn at random. If the

drawn item is defective, find the probability that it was produced by Machine II.

Example 12.27

A construction company employs 2 executive engineers. Engineer-1 does the work for 60%

of jobs of the company. Engineer-2 does the work for 40% of jobs of the company. It is

known from the past experience that the probability of an error when engineer-1 does the

work is 0.03, whereas the probability of an error in the work of engineer-2 is 0.04. Suppose a

serious error occurs in the work, which engineer would you guess did the work?

Example 12.28

The chances of X, Y and Z becoming managers of a certain company are 4 : 2 : 3. The

probabilities that bonus scheme will be introduced if X, Y and Z become managers are 0.3,

0.5 and 0.4 respectively. If the bonus scheme has been introduced, what is the probability

that Z was appointed as the manager?

Example 12.29

A consulting firm rents car from three agencies such that 50% from agency L, 30% from

agency M and 20% from agency N. If 90% of the cars from L, 70% of cars from M and 60%

of the cars from N are in good conditions (i) what is the probability that the firm will get a

car in good condition? (ii) if a car 1s in good condition, what is probability that it has come

from agency N?

Example 12.21

An anti-aircraft gun can take a maximum of four shots at an enemy plane moving away from

it. The probability of hitting the plane in the first, second, third, and fourth shot are

respectively 0.2, 0.4, 0.2 and 0.1. Find the probability that the gun hits the plane.

Example 12.22
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X speaks truth in 70 percent of cases, and Y in 90 percent of cases. What is PA¥pFSsaIRYNe
that they likely to contradict each other in stating the same fact?

Example 12.23

A main road in a City has 4 crossroads with traffic lights. Each traffic light opens or closes
the traffic with the probability of 0.4 and 0.6 respectively. Determine the probability of

(1) a car crossing the first crossroad without stopping

(ii) a car crossing first two crossroads without stopping

(iii) a car crossing all the crossroads, stopping at third cross.

(iv) a car crossing all the crossroads, stopping at exactly one cross.

Example 12.15

The probability that a girl, preparing for competitive examination will get a State
Government service is 0.12, the probability that she will get a Central Government job is
0.25, and the probability that she will get both is 0.07. Find the probability that (i) she will
get atleast one of the two jobs (ii) she will get only one of the two jobs.
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