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PREFACE
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at the end.
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2005 edinon and it revised edinons of 2012 COME Book ot then presonbed Ton
Book. the constructive cnticism and encouragement recernsed from students teaher
doman experts and. parents and the public hindled our imterest i the mabang ot the

current COME Book to be publhished i a specialised and thoughttu! manner

I. on behall of the preparation team. express our heanttelt grantude 1o the
admanistrators o the Department of School Fducation tor widing us 1o hong oat th
book 1n 4 speedy manner Our special thanks 1o the Honourshle Minster Departinen
ol School Education. Principal Secretary . Department of Schosid Fducstion Threc o
of School Education and Secretary. Taminadu Parent Teacher Aasoniation M.
thanks are also due 10 evenn member of  ih preparation  team.  and

Mr. S. Manoharan, who made our work appear in 4 book forn,
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Part -- 11

(2 Mark Questions)

EXERCISE 1.1
1. Find the adjoint of the following:
-3 4
¢ 6 2

~ Find the inverse (if it exists) of the following:

-2 4]
W) | 1 -3

0 -2 0
9 If adj(A)=| 6 2 -6/, find A
3 0 6

EXERCISE 1.2

1. Find the rank of the following matrices by minor method: (each 2 marks)

- 1 -2 -10
2 4 . o -2 -
@ [*1 2] @ o [3 -6 -3 IJ
3 4

EXERCISE 1.7

3. By using Gaussian elimination method, balance the chemical reaction equations:
CzHﬁ + 02 —+H20 -+ COz

Example 1.4
If A is a nonsingular matrix of odd order, prove that |adj 4| is positive.
Example 1.7

If A is symmetric, pfove that then adj A is also symmetric.

Example 1.11

cos@ -—sind

/
Prove that i
sind  cos 1s orthogonal.

Classification of Questions — 2 marks
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Example 1.16
Find the rank of the following matrices which are in row-echelon form : (cach 2 marks)

2 0 -7 - I 6 0 -9
i 0 2 0
@io 3 1 o 5 1 (i)
o 0 1 0O 0 0 0o 0 0
l ‘ “ ' 00 0

Example 1.39
By using Gaussian elimination method, balance the chemical reaction equation:

CH, +O, > CO,+H,0.

Chapter 2
Complex Numbers

EXERCISE 2.1
Simplify the following: (each 2 marks)
_ 12
(1) 197 4 j19%0 (2) i 1948 —i -1869 (3) Zin
n=1
1 : 10
@) i¥+=5 (5) ii%i’.i®™ 6) >
1 n=1
EXERCISE 2.2
1. Evaluate the following if z =5—2i and w=—1+3i (each 2 marks)
(i) z+w (i) z—iw (iii) 2z +3w
iv) zw V) 22 +2zw+w’ (vi) (z+ w)2
EXERCISE 2.4
1. Write the following in the rectangular form: (each 2 marks)
(i) (5+90) +(2—4) iy 10=31 (iif) 37 + ——
: 6+2i . 2—i

2. If z=x+1Iy, find the following in cartesian form. (each 2 marks)

@) ReG] (ii) Re(iZ) (iii) Im(3z + 4% —4i)

3. If zy =2—iand z, =—4+3i, find the inverses of z,z,and 4, (each 2 marks)
2

5. Prove the following properties: (each 2 marks)

(i) z is real if and only if z = Z (i) Re(z) = %? and Im(z) =

Z2-2

20
3 Classification of Questions — 2 marks
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10 , to , . ‘
2. Show that (i) (2‘*""/5) “(2_"/3) is purely imaginary
| EXERCISE 2.5
1. Find the modulus of the following complex numbers (each 2 marks)
) iy 22522 Gy - ) 21G3-4id—30)
@) 3+4i 1+i 1-i |
10. Find the square roots of (i) 4+3i (ii) —-6+8i (iii) —5—12i. (each 2 marks)
| EXERCISE 2.6
4. Show that the following equations represent a circle, and find its centre and radius.
(each 2 marks)

Q) |z-2-i]=3 (i) [2z+2-4i=2 (iii) |3z—6+12i| =8

EXERCISE 2.8

9. If z =2—2i, find the rotation of z by & radians in the counter clockwise direction about the
origin when (each 2 marks)

3
® 9“'% (ii) 9=2?ﬁ (iii) Gz?ﬁ

Example 2.1
Simplify the following. (each 2 marks)

102

@) i’ (i) 17> (iif) 7172442018 (iv) D" vi) § 8% e i@
0 —

Example 2.3

Write 2 +14;, in the x+iy form, hence find the real and imaginary parts.
Example 2.5

If £ +53, o , find the complex number z- in the rectangular form.

z-3i

Example 2.6

If 7, =3—2i and z, =6+4ifind L in the rectangular form.

23

Example 2.7

Findz™, if z=(2+3i)(1-i).
Example 2.8

Show that (i) (2+is/?—;)m +(2— i\/'a_’)mis real .

Example 2.9 (each 2 marks)

If 2, =3+4i, 2,=5-12i, 7z, =6+8i, find|z |, |z,|. |2,]s |2 + z5]- |2 — 25|, and |z, + 24|

Classification of Questions — 2 marks 4
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Example 2.10 (each 2 marks)
i2+0)°
1+0)? |

Find the following (i) ’ ’(ll) |(1+1)(2+31)(4t 3)](11 ) ’

Example 2.17
Find the square root of 6—8i.

Example 2.22 (cach 2 marks)
Find the modulus and principal argument of the following complex numbers.

(i) V3 +i (i) —/3+i (i) —/3-i (iv) V3 —i

Example 2.24
-2
Find the principal argument Arg z, when z = .
1+iV3

Example 2.25

. S5t .. :
Find the product %(cos% +isin %).6[@5 —67—r +1isin 5—675) in rectangular from.

Example 3.1
If & and B are the roots of the quadratic equation 17x* +43x=73=0, construct a quadratic

equation whose roots are ¢ +2and #+2.

Example 3.2
If @« and S are the roots of the quadratic equation 2x* —7x+13=0, construct a quadratic

equation whose roots are &’ and 7.
Example 3.3

If @, B, y are the roots of the equation x° + px’ +gx+r=0,find the value of Zﬂ_ in
/4

terms of the coefficients.

Example 3.11
" Show that the equation 2x* —6x+7 =0 cannot be satisfied by any real values of x.

Example 3.12
If x* +2(k +2)x+9k =0 has equal roots, find & .

EXERCISE 4.1
2. Find the period and amplitude of

(i) y=sin7x (ii) y=-sin (-;; x] (iii) y =4sin(—2x). (each 2 marks)

4. Find the values of (i) sin™ (Sin (z—:—D (ii) sin™ (sin (%FD (each 2 marks)

5. For what value of x does sinx=sin"' x?
5 Classification of Questions — 2 marks
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¢ the reason for -

cos™ (X) (rue? Justify your answer.
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2. St

-\ N =T
s co8 (-0=7

]
=1 21,
Find the pn'ncipal value of €08 [2)

(%

B

_Find the value of
(4] 4sin™ i] :
(1) cos(cos -5— :
EXERCISE 4.3

n of the following functions : (each 2 marks)

oL

_Find the domai .
e 1 -1 _ 2y _ 20 .
(i) tan”" (J9 -x’ ) (i) - tan 1-x)-7

] 2L ii ! -z h 2 marks)
_ Find the value of (1) tan '(tan—z—) (ii) tan (tan( 6)],_(eac

_ Find the value of (i)tan (tan"1 (zf)} (ii) tan (tan‘l (1947))

(iif) tan (tan ™' (-0.202 1)) (each 2 marks)

Pt

2

w

EXERCISE 4.4

—

. Find the principal value of

(i) sec”’ [—%) (ii) cot™ (J§ ) (iii) cosec™ (-—ﬁ ) (each 2 marks)

2. Find the value of

(i) tan™ (Jé)—sec-‘(-z) (ii)sin~' (1) +cos™ G) +cot™'(2) (each 2 marks)

EXERCISE 4.5
1. Find the value, if it exits. If not, give the reason for non-existence. (each 2 marks)
@) sin”" » al . S .
) sin” (cos 1) (i) tan [sm [—— —2—)) (iii) sin”'[sin5].
Example 4.1 ‘

Find the princi in” N
¢ principal value of sin l(—-z—) (in radians and degrees).

Example 4.2

Find the principal value of sjn-! (2), if it exists

Classification of Questions ~ 2 marks
6
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Example 4.3
Find the principal value of

(i) sin™ (—1—) (ii)sin™ (sin(_f_{
J2 3

Example 4.5

(iti) sin '(mn(i]). (cach 2 marks)

6

Ne———

. : N Y \"l
Find the principal value ol cos ( 5

Example 4.6
Y T T _ zY),...
Find (1) €08 ‘(_:/___;](n) cos ‘(cos(—?))(m) cos“'(c()s(z(zD. (cach 2 marks)
& : )

Example 4.8
Find the principal value of tan™ (\ﬁ )

Example 4.9

Find (i) tan™ (—Ji)(ii) tan"(tan B;J(iii) tan(tan"(2019)). (each 2 marks)

Example 4.12
Find the principal value of
(i) cosec™ (-1) (ii) sec™'(—2). (each 2 marks)

Example 4.13
243
3 |

Find the value of sec™ (—

Example 4.18
Find the value of (i)sin [? —sin™ (— %H (ii) cosl:%cos" (%):] (each 2 marks)

EXERCISE 5.1
5. Obtain the equation of the circle for which (3,4) and (2,-7) are the ends of a diameter.
10. Determine whether the points (-2,1),(0,0), and (4, —3) lie outside, on or inside the circle

x*+y*=5x+2y—-5=0. (each 2 marks)

11. Find the centre and radius of the following circles: (each 2 marks)
() x> +y>+6x—4y+4 =0

() X +(y+2)P*=0
(iv) 2x* +2y* —6x+4y+2=0

(iii) X* +y*—x+2y-3=0

EXERCISE 5.3
Identify the type of conic sections. (each 2 marks)
(1) 2x*—y* =7 (2) 3x*+3y* —4x+3y+10=0 (3) 327 +2)" =14

4) F*+y +x—y=0 (5) 11x* =25y —44x+50y—256=0 (6) y*+4x+3y+4=0

7 Classification of Questions — 2 marks
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Example 5.1

Find the general equation of a circle with centre (=3,—4) and radius 3 units.
in

Example 53

Determing whether x+y—1=0 is the equation of a diameter of the Cirg,
ete

all possible values of c.

2+ yt —6x+dy+e=0for
Example 5.4
Find the general cquation of the circle whose diameter is the line segment joining the Poinyg
ir ‘

(—4,~2)and (L1).
E\ample 5.5
" Examine the position of the point (2,3) with respect to the circle X +y —6x-8y+12=(

Example 5.25
Find the vertices, foci for the hyperbola 9x* —16y* =144,

Example 5.27
The orbit of Halley's Comet is an ellipse 36.18 astronomical units long and by g9,

astronomical units wide. Find its eccentricity.

Example 5.28
Identify the type of the conic for the following equations: (each 2 marks)
(i) 16y* = —4x* +64 (i) X’ +y'=—4x—y+4
@ii) x* —2y=x+3 (iv) 4x*> —9y* —16x+18y—29=0

EXERCISE 6.2
1. If a=f—2]+3k, b =20+ j—2k, ¢=37+2]+k, find a’-(z}’xa).

2. Find the volume of the parallelopiped whose coterminous edges are represented by the
vectors —6i +14 ] +10k, 14i —10] —6k and 2i +4j -2k .

3. The volume of the  parallelopiped whose coterminus edges  are
Ti+A] -3k, i+2] -k, —=3{ +7}+5k is 90 cubic units. Find the value of A.

6. Determine whether the three vectors 27 +3}'+I€, i—2] +2k and 3i + ]'+3/2 are coplanar.

T.Let d=i+j+k,b=i and E=ci+c,j+ck.If ¢,=1 and c,=2, find c, such that @b

and C are coplanar.
8.1 G=i-k, b=xi+]+(-x)k, &= yi+x+(1+x—y)k, show that [a, b, € independer
of x and y.

9. If the vectors ai +aj+ck, i +k and cf +¢j +bk are coplanar, prove that ¢ is the OGOmemC
meanof g and b .

Classification of Questions — 2 marks 8
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EXERCISE 6.3
L If G =f_2j+3k b=27+]j—2k &=30+2]+k, find (i) (axz?)xz (i) a'x(b*xa'),
(each 2 marks)
¢ that fx(fzxf)-}- _;'x(("ix _;‘)-klgx(&'xkf): 24 .
LEXERCISE 6.4
5. Find the angle between the following lines: (cach 2 marks)

i r-,:(4,?__;)4.1(,’4-2_;—2/3),?':(f-—2_}"+4/€)+s(—f—2}+2/€)

2. For any vector @, prov

ox+4d y=T7 _z45 o foa o n
(“)T—T_ 5 dlldl—4k+t(21+J+k),

(i) 2v=3y=-z and 6x=—-y=—4z.
EXERCISE 6.6

5. Find the intercepts cut off by the plane - (6:7 +4} ~3k ) =12 on the coordinate axes.

EXERCISE 6.9
6. Find the distance (length of the perpendicular) from the point (1,-2,3) to the plane

x—y+z=5.
Example 6.12

If G=—3i—j+5E b=i-2j+k &=4]-5k, find G-(bx2).
Example 6.13

Find the volume of the parallelepiped whose coterminus edges (adjacent edges) are given by
the vectors 25—3j+4l€,f+2j—/2 and 3{ — j+ 2k .

Example 6.14
Show that the vectors i +2] — 3k, 21 — 7+ 2k and 3i + } —k are coplanar.

Example 6.15
If 2f— 43k, 35 +2j+k, i +mj+4k are coplanar, find the value of .

Example 6.32
x—In 2y z—4 x=3 y-3 5-z

Show that the lines = and
4 6 12 -2 3

are parallel.

Example 6.39
If the Cartesian equation of a plane is 3x—4y+3z =—8, find the vector equation of the plane

in the standard form.

Example 6.45
Verify wh . x=3 y—-4 z+3 . .
erify whether the line = = lies in the plane S5x—y+2z=8.
-4 -7 12
Example 6.47

Find the acute angle between the planes F ‘(2f+ 27+ 2/:) =11 and 4x—2y+2z=15.

9 Classification of Questions — 2 marks

Kindly sengyﬁﬁwﬁmy answers to our emaiHQl-TQE%ﬂijﬂ%@gamil.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com

Example 6.48
Find the angle between the straight linc i’:(2i+3j+k)+t(i—j+k) and the Plane

2-y+i=S

Example 6.49
Find the distance of a point (2,5,-3) from the plane ¥ '(617 -3j +2k) =5.

Example 6.51
Find the distance between the parallel planes x+2y-2z+1=0 and 2x+4y—4z+5=(

EXERCISE 7.1

4 1f the volume of a cube of side length x is V = x*. Find the rate of change of the volume

with respect to v when x =5 units.
6. A stonc is dropped into a pond causing ripples in the form of concentric circles. The radiy ,
of the outer ripple is increasing at a constant rate at 2 cm per second. When the radiys jg 5

cm find the rate of changing of the total area of the disturbed water?
EXERCISE 7.2

Find the slope of the tangent to the curves at the respective given points. (each 2 marks)

.e + 3
(i) y=x'+2x—x at x=1 (i) x=acos’t,y=>bsin’t at t=5.

EXERCISE 7.3
Explain why Rolle’s theorem is not applicable to the following functions in the respective

intervals. (each 2 marks)
1

X

() fx)=-, xe[-11] (i) f(x)=tanx,x<[0,7]

(iii) f(x)=x—2logx, x€[2,7]
Explain why Lagrange’s mean value theorem is not applicable to the following functions ir
the respective intervals : (each 2 marks)

() f(x) =-’%1-, xe[-1,2] (i) f(x)=[3x+1,xe[-13]

Example 7.2
The temperature in celsius in a long rod of length 10m, insulated at both ends, is a function o

length x given by T'=x(10—x). Prove that the rate of change of temperature at the midpoint of th

rod is zero.

Example 7.5 (each 2 marks)
A particle is fired straight up from the ground to reach a height of s feet in fseconds,whert

s=1281-16.
(i) Compute the maximum height of the particle reached?

(ii) What is the velocity when the particle hits the ground?

Classification of Questions - 2 marks 10
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Example 7.33
x2=3x+2
xz —4x+3 -

x—l

Evaluate : lim(

Example 7.34

. . ] “_n _(I"
Compute the limit ]!l}} )

X—da

Example 7.35

. [ sinmx
Evaluate : lim i
A-3() X

Example 7.36 |
. (sinx
Evaluate : 11111( > ) .
=0

X
Example 7.47 .
Prove that the function f(x)=x*—2x—3 is strictly increasing in (2,0).
Example 7.50

Find the intervals of monotonicity and hence find the local extrema for the function
f(x)=x>—4x+4. '

EXERCISE 8.2
1. Find the differentials dy for each of the following functions: (each 2 marks)
1-2x)° )
1 y= (_3_4x)_ : (i) y=3@G+sin(2x)*? (i) y=e" " cos(x’ -1)
—4x
2. Find df for f(x)=x’+3x and evaluate it for
(i) x=2 and dx=0.1 (ii) x=3 and dx=0.02 (each 2 marks)

6. An egg of a particular bird is very nearly spherical. If the radius to the inside of the shell is
Smm and radius to the outside of the shell is 5.3mm, find the volume of the shell

approximately. o
7. Assume that the cross section of the artery of human is circular. A drug is given to a patient
to dilate his arteries. If the radius of an artery is increased from 2mm to 2.1mm, how much is

cross-sectional area increased approximately?
9. The relation between number of words y a person learns in x hours is given by

y=52~./?c,0$x59 . What is the approximate number of words learned when x changes

from
(i)1to 1.1 hour? (i) 4 to 4.1 hour? (each 2 marks)

EXERCISE 8.3

2
1. Evaluate lim g(x,y), if the limit exists, where g(x,y)= —?Y——iy—
(x,y)-3(1,2) X +y +3

3 2
2. Evaluate lim cos[»-x——ﬂ-—}ifthe limit exists.

(x,y)—=(0,0) X+ y+2
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(x,¥)—(0,0)

3. Let f(x,y)= Jy;;jy; for (x,y)#(0,0). Show that lim f(x,y)=0.

e*siny
¥

/4. Evaluate llm co%( ], if the limit exists.

¥)—(0,0)

EXERCISE 8.4

10. A firm produces two types of calculators each week, x number of type A and y nufnber
type B. The weekly revenue and cost functlons (in rupees) are

R(x, y) =80x+90y +0.04xy —0.05x* —0.05y and C(x, y) =8x+6y+2000 respectively,
(i) Find the profit function P(x,y),

oP dp
i) Find — 0) and —(1200,1800) ,
(i1) Find = (1200,1800) an Gy(

Remark : Revenue function, cost function and profit functions are not defined.
EXERCISE 8.7

1. In each of the following cases, determine whether the following function is homogeneg

us ¢
not. If it is so, find the degree. (each 2 marks)

N 6x’y’ =y’ +9xty
Q) f(x,y)=x"y+6x°+7 D) A% ) == o +2019y?
32 +5y% + 2 : | 222
LY, 2) = (iv) U(x,y,z) =xy+sin
(iii) g(x,y,2) x+ 7y xy
Example 8.6

Let g(x)=x"+sinx. Calculate the differential dg .
Example 8.21

2 _ 2
Show that F(x,y)= i +35xy ¥ Py is a homogeneous function of degree 1.
x+7y

EXERCISE 9.3
1. Evaluate the following definite integrals :

EXERCISE 9.6
1. Evaluate the following:
: :
@ [sin®xdx (ii) | cos’ x dx
0 0
EXERCISE 9.7
1. Evaluate the following '
(i) j x* e gy
0
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EXERCISE 9.8
1. Find the arca of the region bounded by 3x=2y+6=0, x=-3, x=1 and x-axis.
Example 9.7

~

Evaluate : [[2,\'](11\' where [+] is the greatest integer function.

[\l

Example 9.20
T

Show that [‘ g(sinVdv :2_"03 g(sin.x)dx, where g(sin.x) is a function of sinx.

Example 9.22

K T
Show that '-0 g(cos.)dy :2.[0 g(cos x)dx, where g(cosx) is a function of cos x.

Example 9.24

-
-

Evaluate : I XCOS X dx.

x

-

Example 9.25
Evaluate : j e Mdx .

Example 9.37

Evaluate JE (sin2 x+cos? x)a'x
Example 9.47

Find the area of the region bounded by the line 6x+5y = 30, x— axis and the lines x=—1and
x=3.

EXERCISE 10.3

8. Find the differential equation of the curve represented by xy =ae” +be™+x*. Here a and
b are arbitrary constants.

EXERCISE 104

1. Show that each of the following expressions is a solution of the corresponding given
differential equation. (each 2 marks)

G) y=2x : o xy'=2y

(ii) y=ae"+be™ ; y'—y=0

2<Find value of m so that the function y = €™ is a solution of the given differential equation.
(each 2 marks)

o -
() y+2y=0 (ii) y"-5y"+6y=0
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4. Show that vy =¢ '+ mx-+n is a solution of the differential equation v‘((kl

2.

8. Show that v =acoshy is a solution of the differential equation —7;"5 +hy=0.
0] (’ e

Example 10.2
Find the differential equation for the family of all straight lines passing through the origin,

Example 10,3 _
Form the differential cquation by climinating the arbitrary constants A and B from

»=Acosx+ Bsinx.

Example 10.5
Find the ditferential cquation of the family of parabolas y* =4ax, where a is an arbitrary

constant.
Example 10.7
dy %

Show that 1% +y* =r", where r is a constant, is a solution of the differential equation r "

Example 10.8

Show that y = mx + 7 ,m#0 is a solution of the differential equation xy'+7 -;-, -y=0.
m

Example 10.22

Solve & +2y=e"".
dx
EXERCISE 11.3

X O<x<l

2. The probability density function of X is f(x)=<2—x 1<x<2 (each 2 marks)

0 otherwise

Find ()P02<X<06) (i) PU2<X<18) (i) P(O5<X <1.5)

4. The probability density function of X is given by f(x)=4ke > for x>0 (oop 2 marks)
0 for x<0

Find (i) the value of k£ (ii) the distribution function  (iii) P(X <3)

(iv) P(55X) (v) P(X<£4)
then find (i) the distribution function F(x)
6. If X is the random variable with distribution function F (x) given by,
0, x<0
1,
Fx)=<—=(x"+x) 0<€x<]
) 0

(ii) P(-0.5<X £0.5)

| R a2l
then find (i) the probabili{y density function 'f(x)
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EXERCISE 114

1. For the random variable X with the given probability mass function as below, find the mean
and variance. (cach 2 marks)

[ Ti‘»“ LY (4
M (\) = i i s __.:;:‘.: oy e %
(i) f(v)= : (i) f(x) “17% x=12,3

Pl = N, )
3 a=0.1,3.4

I -2 :
(V) Fly= 5( for x>0

0 otherwise

farian oo [2(,\-»4) l<x<?2
(nt) JAX= 1() otherwise

6. The time to failure in thousand hours of an clectronic equipment used in a manufactured
computer has the density function

3¢ x>0

0 clsewhere

o]

Find the expected life of this electronic equipment.

EXERCISE 11.5
1. Compute P(X =k) for the binomial distribution, B(n, p) where
1
(i) n=6,p =—§,k =3 (i) n=10, p:é, k=4 (iii) n=9, p:? k =7 (each 2 marks)
. Using binomial distribution find the mean and variance of X for the following experiments
(1) A fair coin is tossed 100 times, and X denote the number of heads.

(VY]

(i1) A fair die is tossed 240 times, and X denote the number of times that four appeared.
(each 2 marks)

4. The probability that a certain kind of component will survive a electrical test is % . Find the

probability that exactly 3 of the 5 components tested survive.
Example 11.6
A pair of fair dice is rolled once. Find the probability mass function to get the number of fours.
Example 11.21 (each 2 marks or entire question 5 marks) ‘

The mean and variance of a binomial variate X are respectively 2 and 1.5. Find
(i) P(X=0) @) P(X=1 (i) P(X=21)

EXERCISE 12.1
1. Determine whether * is a binary operation on the sets given below:
(i) a*b=a-|b| on R (ii)a*b=min(a,b) on A={1,2,3,4,5)

(iii) (a*b):a\fg on R . (each 2 marks)
2. On Z, define @ by (m®@n)=m"+n" :¥Ym,neZ.Is ® binary on Z?

-7
/:f. Let * bedefinedon R by (a *b)::a +b+ab—-7.1s * binary on R ? If so, find 3*(1—5-J.
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4. Let A= {a +Sh:abe 71’,} Check whether the usual multiplication is a binary operation gp,

A.

6. Fill in the following table so that the binary operation * on A={a,b,c} is commutative.

"> a D c
a b "

b c b a

c | a c
7. Consider the binary operation * defined on the set A:’{a,b,c,d } by the following table :
M a b c d
a a ¢ b d
b d a b c
c & d a a
d d b a c
Is it commutative and associative? 3
1 010 010 1 1 101
8.Let A={0 1 0 1|, B={1 0 1 0|, C=|0 1 1 0| be any three Boolean
1 0 0 1 1 0 01 r1 1 1
matrices of the same type. Find i) AvB (i) AAB (i) (AVB)AC (iv) (AAB)VvC.

(each 2 marks)
EXERCISE 12.2 *
1. Let p :Jupiteris a planet and

g : India is an island be any two simple statements. Give verbal sentence describing each
of the following statements. (each 2 marks)

(3 —p (1) pr—q (iii) —-pvq @v) p—>—q (V) p<>q
2. Write each of the following sentences in symbolic form using statement variables
pand q.

(i) 19 is not a prime number and all the angles of a triangle are equal.
(ii) 19 is a prime number or all the angles of a triangle are not equal
(iii) 19 is a prime number and all the angles of a triangle are equal
(iv) 19 is not a prime number (any two, 2 marks)
.3. Determine the truth value of each of the following statements
(i) If 6+2 =35, then the milk is white.

(ii) China is in Europe or \/3: 1s an integer
(iii) It is not true that 5+5 =9 or Earth is a planet

(iv) 11 is a prime number and all the sides of a recta?lgle are equal  (any two, 2 marks)
4. Which one of the following sentences is a proposition?  (any two, 2 marks)

() 4+7=12 (ii) What are you doing?  (iii) 3" <81,neN
(iv) Peacock is our national bird (v) How tall this mountain is!
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5. Write the converse, inverse, and contrapositive of cach of the following implication.
() If x and y are numbers such that x =y, then . x* = y*,
(i) If a quadrilateral is a square then it is a rectangle  (each 2 marks)

Examplel2.1
Examine the closure property fos a*b=a+3ab—-5b*;Va,beZ

Example 12.8

Let A r[? :] B =[(1) i] bg any two boolean matrices of the same type. Find Av B and
AADR
Example 12.11

Identify the valid statements from the following sentences (for two sentences — 2 marks).
Example 12.12 (each 2 marks)

Write the statements in words corresponding to —p, pAg, pvg and gv—p, where p is ‘It
is cold” and ¢ is ‘It is raining.’
Example 12.13 (each 2 marks) ¢ |

How many rows are needed to form truth tables for the following compound statements ?

Q) pv—ta(pv—s) (ii) ((pI\Q)V(—f'V—lS))/\(—ﬂt/\V)

Example 12.15 (each 2 marks)

Write down the (i) conditional statement (ii) converse statemenf (ii1) inverse statement, and
(iv) contrapositive statement for the two statements p and g given below.

p : The number of primes is infinite. q : Ooty is in Kerala.

Example 12.17
Establish the equivalence property: » >4 =—PV{g.
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OTHER QUESTIONS TAKEN FROM THE TEXT BOOK
Theorem 1.4 (each 2 marks)
If A is nonsingular, then

(i)lf‘"i :i;](' (ii) (AT)" -_-(A”")T (iii) (/LA) = ——A“', where A is a non-zero number,

Theorem 1.5 (Left Cancellation Law)

Let A, B, and C be square matrices of order n.If A is non-singular and AB=AC, then
B=C.
Theorem 1.6 (Right Cancellation Law)

Let A,B, and C be square matrices of order n.If A is non-singular and BA = CA,then
B=C,
Theorem 1.7 (Reversal Law for Inverses)

If A and B are nonsingular matrices of the same order, then the product ABis also
nonsingular and (AB)' =B'A™",
Theorem 1.8 (Law of Double Inverse)

If A is nonsingular, then A™ is also nonsingular and (A™)™"' = A
Theorem 1.10

If A and B are any two non-singular square matrices of order 7, then

adj(AB) = (adj B)(adj A).

2.5.1 Properties of Modulus of complex number (each 2 marks)

(D) |z]=|2l (3) |2122|=|21”22|
(5) ||an|, z, 720 (6) |z”|=|z|" where n is an integer
7) Re(z)S|z| (8) Im(z)<|q|

Theorem 6.9 (Jacobi’s identity)
Ex(5x5)+gx(5x&')+5x(&’x5)=6.
Theorem 6.10 (Lagrange’s identity)

— —_

For any four vectors 4,b,c,d, we have (dxb)- (€xd)=

W

Ql

St Ql
o)
Sy oQl

&

Theorem 7.1 Intermediate value theorem

If f is continuous in the closed interval [a,b], and J(a@) <k < f(b), then there exists at least
one ¢ €[a,b] such that f(c)=k.

Theorem 7.2 (Rolle’s Theorem)

If a function f(x) is (i) continuous in the closed interval [a,b], (ii) differentiable in the
open interval (a,b)and (iii) f(a)= f(b) then there exists at least one ce<(a,b) such that

f'(c)=0.
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Theorem 7.3 (Lagrange’s Mean Value Theorem)

If a function f(x) is (i) continuous in the closed interval [a,b], (ii) differentiable in the

open interval (a,b) then there exists at least one ¢ € (a,D) such that f'(c) = ;
h—a

Theorem 7.8 Extreme Value Theorem

If f(x)is continuous on a closed interval [a,b], then f has both an absolute maximum and an
absolute minimum (extreme values) in the interval [a,b].

Theorem 7.9 (Fermat)

If f(x) has arelative extrema at x =c¢ then c¢ is a critical number.
Chapter 11 (each 2 marks)

1. E(aX +b)=a E(X)+b

2. Var(aX +b)=a’Var(X)
Theorem 12.1: (Uniqueness of Identity)

In an algebraic structure the identity element (if exists) must be unique.

Theorem 12.2(Uniqueness of Inverse)

In an algebraic structure the inverse of an element must be unique.
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Part - 111
(3 Mark Questions)

EXERCISE 1.1

1. Find the adjoint of the following: (each 3 marks)

2 31 Q- 21
@[3 4 1 (i) % 2 1 2
i 72 | 1 -2 2

2. Find the inverse (if it exists) of the following: (each 3 marks)

511 2 3 1
@1 5 1 (i) |3 4 1
115 3.9 2
S 3 . -1
4. IfA=[ { 2jl,showthat A*-3A-71,=0.Hence find A" .
| -8 1 4
5.IfA=—9- 4 4 7|, provethat A" =A".
1 -8 4
8 4 , i ,
6. If A= s 3 , verify that A(adjA) = (adjA)A=|A|I.
2 -1 -3 O g
7.1 A=|> %|and B= , verify that (AB)" =B™'A™.
7 5 5 2
2 4 2
* 8. If adj(A)=|-3 12 -7|, find A.
-2 0 2
1 0 1
10. Find adj(adj(A)) if adiA=| 0 2 0].
-1 0 1

: 1 tan 2x —sin?2.
11. A= * , show that ATA™! = C?s 45 SSinex ]
—tan x 1 sin2x cos2x

Z 5
12. Find the matrix A for which A[ . 32] =|:1: ﬂ ,

3 1-—1 3 -2 11 :
13. Given A= , B= dC= : i at AXB =
iven [2 OJ [1 ) } and C [2 2], find a matrix X such that C.
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EXERCISE 1.2
1. Find the rank of the tollowing matrices by minor method: (each 3 marks)

.

] =2 .3 01 o2 1
{2 4 -6 M0 2 4 3
5 1 -1 8 1 0 2

2. Find the rank of the following matrices by row reduction method: (cach 3 marks)

- 1 2 -~
1 U1 3 3 -8 5 2
= s |3 -1 2
@2 -134 (i) ' 5 3 gy 2 -5 1 4
[5—1711 e -1 2 3 -2
(1 -1 1

EXERCISE 1.3

1. Solve the following system of linear equations by matrix inversion method:

(1) 2x+5y=-2, x+2y=-3 (ii))2x—y =8, 3x+2y=-2 (each 3 marks)

EXERCISE 1.4

1. Solve the following systems of linear equations by Cramer’s rule: (each 3 marks)
(i) 5x—2y+16=0,x+3y—7=0

i) S+2y=12,2+3y =13
X X

)

-—o

.- o . o1
In a competitive examination, one mark is awarded for every correct answer while — mark

is deducted for every wrong answer. A student answered 100 questions and got 80
marks. How many questions did he answer correctly ?

EXERCISE 1.6

1. Test for consistency and if possible, solve the following systems of equations by rank
method.

(iii) 2x+2y+z=5 x—-y+z=1, 3x+y+2z=4

Example 1.3
2 -1 3
Find the inverse of the matrix |-5 3 1.
-3 2 3
Example 1.5
7 7 -7
Find a matrix A if adj(A)=|-1 11 7
11 5 7
21
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Example 1.6

-1 2 2
IfadjA=| 1 1 2|find A"
2 2 1

Example 1.8

Verify the property (A")" =(A™")" with A =[? ?l]

Example 1.9
0 -3 -2 -3
Verify (AB)“ =B'A'with A =|:] ],B =|: :l
Example 1.10
s s 2 d A
If A= 2 s’ find x and y such that A* +xA+ yI, = O Hence, fin 3

cos@ —sin8

Prove that | _
sin@ cos@

:| is orthogonal.

Example 1.13
3 -1 2
Reduce the matrix |6 2 4| to a row-echelon form.
-3 1 2
Example 1.14
0 316
Reduce the matrix |—1 0 2 5| to row-echelon form.
4 200

Example 1.15 (each 3 marks)

Find the rank of each of the following matrices:

3 25 4 3 1 2
i1 1 2y G@|-3-1-2 4
3 3 6 6 7 -1 2
Example 1.17
1 2 3
Find the rank of the matrix| 2 1 4 |by reducing it to a row-echelon form.
3 05

Classification of Questions — 3 marks 22

Kindly sengyﬁﬁwﬁmy answers to our emaiHQl-TQE%ﬂijﬂ%@gamil.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com

Example 1.18

2 -2 4 3
¢ Find the rank of the matrix | =3 4 =2 —1| by reducing it to an echelon form.
6 2 -1 7
Example 1.19
31 4
Show that the matrix |2 0 =1} is non-singular and reducc it to the identity matrix by
5 2 1

clementary row transformations,

Example 1.22
Solve the following system of linear equations, using matrix inversion method:
Sx+2y=3, 3x+2y=5.

EXERCISE 2.2
2. Given the complex number z = 2 + 3i , represent the complex numbers

(i) z,iz,and z+iz (ii)2, —iz,and z—iz in Argand diagram. (each 3 marks)

3. Find the values of the real numbers x and y, if the complex numbers
B-Dx—2-Dy+2i+5 and 2x+(—1+2i)y+3+2i are equal

EXERCISE 2.3
1. If z, =1-3i, z, =—4i,and z; =5, show that (each 3 marks)

() (z+2)+z, =2 +(2,+25) (D) (z,2,) 23 =2, (2,25)

2. If z; =3, z, =—7i,and z, =5+4i, show that (each 3 marks)
() 7(z, +23) =22, + 2,2, (i) (z,+2,)2; =223+ 2,2,

3. Ifz, =2+5i, z,=-3-4i, z;=1+i, find the additive and multiplicative inverse of z,, z,,
and z, (each 3 marks)

EXERCISE 2.4

1 1

4. The complex numbersu,v, and w are related by —=—+—.
v ow

If v=3—4iand w=4+3i, find « in rectangular form.
6. Find the least value of the positive integern for which (\/5 +i )"

(1) real (ii)purely imaginary
7. Show that

. (19-7iY? —5i)"*
(11)( _IJ +(20 5’] is real
9+ 7T —6i
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EXERCISE 2.5
2. For any two complex numbers 5, and oo, such that {2 [ === 1T and 7z, # —1, then show

:- + :\ e
that <= 35 real number,
3 :l:‘i

- Which one of the points 1081146/ is closed to L+

4If o] =3, show that 7 <]z +6-8i| <13,

Gt

'h

] =1, show that 2 S!:: —-3%54,
6. It {zl=2.showthat 8 <|z+6+8i|<12.

. If the arca of the triangle formed by the vertices 2.7z, and z+iz is 50 square units, find tt

7

value of BE
9. Show that the equation '+ 2Z =0 has five solutions.
EXERCISE 2.6

] [
1. Ifz = x +4v is a complex number such that |~ P =1
z+4i

show that the locus of z is real axis. -
x+iy in cach of the followmg cases:

3. Obtain the Cartesian equation for the locus of z =

() [Re(i) =3 (i) Im[(-Dz+1]1=0 (i) [z+i]=]z~1 (V) z=2"

(each 3 mar

5. Obtain the Cartesian equation for the locus of z = x+iy in each of the following cases:

() [z—4|=16 i) [c—4]" +]z-1 =16

EXERCISE 2.7
1. Write in polar form of the following complex numbers (each 3 marks)
_ i i—1
(i) 2+i23 (i) 3—iV3 Gii) —2—i2 (iv)

...
cos — +isin—
3 3

2. Find the Cartesian form of the complex numbers (each 3 marks)

T .. T
cos— —isin—
6

i) | cosZ+isinZ (cos£+isin£) (ii) 6
6 6 12 12 ( T . ir)
2 cos§+zsm§

4. If :—t-z-zcos2¢9+isin2¢9, show that z=itan@.
-z

EXERCISE 2.8

s 2 2
a+bw+cow N a+bw+cw

) al :—1"
b+co+aw c+aw+bw

1. If @ #1 is a cube root of unity, show that

5 5
2. Show that (-—‘?Jré) +([§._i) )

2 2

8
7. Find the value of Z(CO‘SE%E--H sin 2—’;5—)

k=1
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8. If =1 is a cube root of unity, show that (cacli 3 marks)
~+ 30 1\ 0
(1) (l-—m—wu”)( +(l+m-m“) == 128
(i) (1+ (D)(l -*-mz)(l + m‘)(l + (UR)---(I o ) =3

Example 2.2 ' _
Find the value of the real numbers x and y, if the complex numbers (2+i)x+(1—i)y+2i-3

and x+(~1+20)y+1+iarc cqual

Example 2.4
; 3 A\
e | 1EEL 1-iY .
Simphily (—l--_) ——(ﬁ——) into rectangular form.
: -1, - il ‘_

Example 2.8

(1949 (8+iY',
Show that (i | ——| 8 ly imaginary.
ow tha (“)(5—31‘) (14—21‘] is purely ginary

Example 2.11 : IR _
Which one of the points i, =2 +i and 3 is farthest from the origin?

Example 2.13
If |<| = 2 show that 3<|z+3+4z]<7

Example 2.14
ﬁ and —1 —1i {i are the vertices of an equilateral triangle.

-1
Show that the points 1, —+1
2 2

Example 2.16 &
Show that the equation 7> =7 has four solutlons
Example 2.19 : ! : - i
Show that |3z —5+i| =4, represents a mrcle and ﬁnd 1ts centre and radlus

Example 2.20
Show that|z +2 —i| < 2 represents interior points of a circle. Find the centre and radius.

Example 2.21 (each 3 marks) et o
Obtain the Cartesian equation for the locus of z in each of the followmg cases.

@) |z|=|z—] (i) [2z-3-i|=3
Example 2.23

Represent the complex number (i)—1—i (i) 1+ i3 in polar form.
Example 2.26

O , ..
2| cos — +isin—
4 4 .
in rectangular form.

“(““(*%"’*)”Si"(-"%@ﬁ

Example 2.28 (each 3 marks)

Find the quotient

1 ;
If z= (cosB +isin 0) show that 'T = 2cos nd and z" oL =2isinn@.
_ .z z"
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I*.xample .29

; 7 . I8
© Simplify Lﬁiﬂ :: +icos -»w) .

O

Example 2.31

Simplity (D +H

EXERCISE 3.1

1. If the sides of a cubic box are increased by 1,2,3 units respectively to form a rectanguy]

23

11.

cuboid. then the volume is increased by 52 cubic units. Find the volume of the cuboid.

2. Construct a cubic equation with roots (each 3 marks)

i) 1.2, and 3 i) 1,1, and =2 (iii) z,% and 1.

. If @.B and ¥ are the roots of the cubic equation x” +2x* +3x+4 =0, form a cubic equatic

whose roots are

QG) 2a.28,2y (i1) —1—,—;}—,1 (iii) —a,—f,—y (each 3 marks)
4

. If @, B, and ¥ are the roots of the polynomial equation ax’ +bx* +cx+d =0, find the val

of z—g}-’- in terms of the coefficients.

.If @,B,y and & are the roots of the polynomial equation 2x*+5x’ —7x*>+8=0, find
quadratic equation with integer coefficients whose roots are @+ #+y+J and afy5.

A 12 metre tall tree was broken into two parts. It was found that the height of the part whic
was left standing was the cube root of the length of the part that was cut away. Formulate th
into a mathematical problem to find the height of the part which was cut away.

EXERCISE 3.2

- Find a polynomial equation of minimum degree with rational coefficients, having 2+-3i
a root.

. Find a polynomial equation of minimum degree with rational coefficients, having 2i +3 as
roof.

4. Find a polynomial equation of minimum degree with rational coefficients, having J5 -+

1.

as a root.
EXERCISE 3.5
Solve the following equations:
/ (i) sin’ x—Ssinx+4=0
EXERCISE 3.6

3. Show that the equation x ~——5x’ +4x* +2x* +1=0 has atleast 6 i imaginary solutlons

5. Find the exact number of real zeros and

: ‘ imaginary zeros of the polynomi
X +9x" +7%° +5x° +3x. ‘ ‘ ' 8
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Example 3.4

Find the sum of the squares of the roots of avt r bt e vdere =0, a#0.

Example 3.8
Find the monic polynomial equation of minimum degree with real coefficients having

2 \ﬁi as a ot
Example 3.9

Find a polynomial equation of minimum degree with rational coefficients, having 2 ~J3 as
a ool

Example 3.10

Form a polynomial equation with integer coefficients with ‘/7_[2— as a root.
3

Example 3.13
Show that. if p.q.r are rational, the roots of the cquation x*—2px+p* —q’ +2qr—r’ =0
are rational.
Example 3.25
Solve the equation x* —5x° —4x+20=0.
Example 3.29
Find solution, if any, of the equation 2cos’ x—9cosx+4=0.
Example 330

Show that the polynomial 9x° +2x° — x* —7x*+2 has at least six imaginary zeros.

EXERCISE 4.1
1. Find all the values of x such that

(i) —107<x<10r and sinx=0 (ii) 37 <x<37 and sinx=-1. (each 3 marks)
(1
3. Sketch the graph of y =sin (5 x) for 0<x<6r.
6. Find the domain of the following

(i) f(x;=sm-‘(f”

(i) g(x)=2sin""(2x-1)-2. (each 3 marks)
2x 4

7. Find the value of sin""(sin -5—75005—]5 «i-cosls—’isinz{ '
\ 9 9 9 9

EXERCISE 4.2
1. Find all values of x such that

(i) =67 < x <67 and cosx =0 (ii) =57 <x <57 and cosx=—1. (each 3 marks)
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S, Find the value of
] | y 41 -
i) 2cos ' = [rsin'] = i) cos'| = |+sin”'(=1)
(1) 2cos szum (2) (i) (2
(i) cos ‘Lcns-’f- COS ~l'—"—f—sini'~sin%)‘ (cach 3 marks)

6. Find the domain of

) g =sin 'y dcos

_— " , LT s
7. For what values of x, the incquality - <cos '(3x—=1) < 7 holds?

Lol

8. IFind the value of

, " .
(i) cos Lcos (%—D +cos™ (cos (TED ]

EXERCISE 4.3

4. Find the value of

() tan| cos™ | 3 J-sin"( -2 (ii) sin| tan™ [l)“cos_l[i]
s 2 - . ‘

(1i1) cos(sin"'[g]—tan‘l [%D (each 3 marks)

EXERCISE 4.4

2. Find the value of
(iit) cot™ (1) +sin™ (u—,{gj—sec‘l (—\/5) .

EXERCISE 4.5

2. Find the value of the expression in terms of x, with the help of a reference triangle.
X (1
(i) sin (cos"(l—x)) (ii) cos(tan“'(Sx—l)) (iii) tan (Sm 1[.7c+ ED (each 3 marks
3. Find the value of

(i) sin™ (cos (sin'1 (IEDJ (ii) cot [sin"I 3 +sin™ i)
2 5 5

(i11) tan (sin'l —gwmot'l —;—) (each 3 marks)

4. Prove that

. a2 a7 a1 v . 1 3 212 16
i) tan” = +tan' — =tan”' —. sin'Z —cos™' == =sin~! — .
(1 T >4 5 (ii)sin g cos T sin (each 3 marks)
8. Simplify : tan” = —tan' 222 |
i 4 X+y
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Example 4.4
Find the domain of sin™ (2——3,\'2 )
Example 4.7
Find the domain of cos™ (_Z_t%ln_x)
Example 4.10
Find the value of tan™ (=1)+cos™ 1 +sin™ __I_J
2 2
Example 4.14
a1
If cot™' (7) =0, find the value of cos@.

Example 4.15

~

x° -1

Show that cot™ ( ] =sec x, |x|>1.

Example 4.16
/l Prove that % <sin™ x+2cos™' x < 3—27[—

Example 4.17 (each 3 marks)

Simplify (i) cos™ [cos (BTEJJ (ii) tan™’ (tan (%D

(iii) sec™ [sec (%ED (iv) sin™'[sin10]

Example 4.19

Prove that tan(sin™ x) = for |x|<1.

1-x°

Example 4.21

Prove that (i) tan™ l+ tan™" QY (ii) 2tan™' —+tan™ 1_ tan™" L ;

2 3 4 7 17

Example 4.25

Solve sin™ x >cos™ x.
Example 4.26

1-x°

Show that cot(sin™" x) =

,—1<x<1and x=0.
X

Example 4.27

Solve : tan™' 2x+tan™ 3x=%, if 6x* <1.

EXERCISE 5.1

1. Obtain the equation of the circles with radius 5 ¢cm and touching x-axis at the origin in
general form.
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- Find the equation of the hyperbola in each of the cases given below:
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I;I:',r\:\:iwthc cquation of the circle with centre (2,—~1) and passing through the poin (?’6) n
standard form.

Find the equations of circles that touch both the axes and pass through (—4,-2) in genery

form. : . .
Find the cquation of the circles with centre (2,3) and passing through the intersection of the

lines 3x—2y—1=0 and 4x+ y-27=0. |
A circle of arca 97 squarc units has two of its diameters along the lincs X+y=5 anc
vy =1, Find the equation of the circle.

' 2 2 2
If v=2J2x+c isa tangent to the circle x° + y° =106, find the valuc of ¢.

. If the cquation 33 +(3— D)Xy +qy* —2px~8pg = 0 represents a circle, find p and q . Alsc

determine the centre and radius of the circle.
EXERCISE 5.2

. Find the equation of the parabola in cach of the cases given below : (each 3 marks)

(1) focus (4,0) and directrix x = —4.

(1) passes through (2,-3), symmetric about y axis, open downwards and the vertex (0,0).
(iii) Vertex (I1-2) and focus (4, -2).

(iv) end points of latus rectum are (4,-8),(4,8), open rightwords and the vertex (0,0).

Find the equation of the ellipse in each of the cases given‘below : (each 3 marks)

(1) Foci (£3, 0), e =%

(i) foci (0,+4) and end points of major axis are (0,15).

(iii) length of latus rectum 8, eccentricity = g- » Major axis on x -axis and the centre (0,0).

(iv) length of latus rectum 4, distance between

foci 442, major axis as Y -axis and the
centre (0,0).

(each 3 marks)

(i) Foci (£2,0), e =§

(ii) Centre (2, 1), one of the focj (8,1) and corresponding directrix x — 4.

(iii) Passing through (5, -2), len

gth of the transverse axis along x -axis and of length 3
units and the centre ig (0,0).

and length of the latus rectum of the following:
(i) y* =16x

(iii) y*=-8x (each 3 marks)

- Prove that the length of the latyg rectum of the hyperbola A 26°

For=lis I

a* B a
ute value of difference of the focal distances of any poi
. ¢ ¢ nt P the
hyperbola is the length of its transverse axig. TP : i
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Example 5.2
Find the cquation of the circle described on the chord 3x+ y+5 =0 of the circle x* + y* =16
as diameter.

Example 5.6
The line 3x+4y—12=0meets the coordinate axes at A and B. Find the equation of the

circle drawn on AB as diameter.

Example 8.7
Alinc 3x+4v+10=0cuts a chord of length 6 units on a circle with centre of the circle (2,1)

. Find the equation of the circle in general form.
Example §.8
A circle of radius 3 units touches both the axes. Find the equations of all possible circles
formed n the general form.,
Example 5.9
Find the centre and radius of the circle 3x” +(a+1) y* +6x-9y+a+4=0.

Example 5.11
Find the equations of the tangent and normal to the circle x* +y* =25 at P(-3,4).

Example 5.12
If v=4x+cis atangent to the circle x* +y* =9 find c,

Example 5.13 y @
A road bridge over an imrigation canal = |F — — — ey — — — — —

have two semi circular vents each with a span of :
o, X
- 1l
20m

R o s |

20m and the supporting pillars of width 2m use
ol sl
2m

the figure to write the equations that model the 0,
e
arches. e 2O
Example 5.14
Find the Latus rectum of the parabola y’> = 4ax.
Example 5.15
x2 2
Find the Latus rectum of the ellipse — + o 1.
a
Example 5.16
Find the equation of the parabola with focus (—\/5 ,O) and directrix x=+/2.
Example 5.17
Find the equation of the parabola whose vertex is (5,—2)and focus 2,-2).
Example 5.18

Find the equation of the parabola with vertex (—1,-2), axis parallel to y -axis and passing
through (3,6).

Example 5.20
Find the equation of the ellipse with foci (£2,0), vertices (£3,0).

directrix is x =7. Find the length of the major and minor axes of the ellipse.

Example 5.24
Find the equation of the hyperbola with vertices (0,14) and foci (0,%6) .
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Example 5.32

The maximum and minimum distances of the Earth from the Sun respectively are 152x10°

km and 94.5x10°km. The Sun is at one focus of the elliptical orbit. Find the distance from the Syp
to the other focus.

Example 5.33

www.Trb Tnpsc.Com

A concrele bridge is designed as a parabolic arch. The road over bridge is 40m long and the
maximum height of the arch is 15m. Write an equation of the parabolic arch.

Example 5.34

.~ The parabolic communications antenna has a focus at 2m distance from the vertex of the
antenna. Find the width of the antenna 3m from the vertex.
Example 5.35

. , ) |
The cross section of a parabolic mirror is the equation y=—3——x2 that are used for solar

energy. There is a heating tube located at the focus of each parabola; how high is this tube located
above the vertex of the parabola?

Example 5.36

A search light has a parabolic reflector (has a cross section that forms a 'bowl'). The parabolic
bowlis 40cm wide from rim to rim and 30cm deep. The bulb is located at the focus

(1)What is the equation of the parabola used for reflector?

(2) How far from the vertex is the bulb to be placed so that the maximum distance covered?
Example 5.37

2 2
An equation of the elliptical part of an optical lens system is-J-C—+2~—

, 9

of the system has a focus in common with the right focus of the ellipse .The vertex of the parabola
is at the origin and the parabola opens to the right. Determine the equation of the parabola.
Example 5.38 '

=1. The parabolic part

A room 34m long ié constructed to be a whispering gallery. The room has an elliptical

ceiling, as shown. If the maximum height of the ceiling is 8m, determine where the foci are
located.

Example 5.39
, o (x=11) 2 .
If the equation of the ellipse is —4@‘:_-'"6_4 =1 (x and y are measured in centimeters)

where to the nearest centimeter, should the patient’s kidney stone be placed so that the reflected
sound hits the kidney stone?

EXERCISE 6.1

- Prove by vector method that if a line is drawn from the centre of a circle to the mid point of a
chord, then the line is perpendicular to the chord.

2. Prove by vector method that the median to the base of

an isosceles triangle is perpendicular
to the base.

3. Prove by vector method that an angle in a semi-circle is a right angle.
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4. Prove by vector method that the diagonals of a rhombus intersect each other at right angles.

11.

12.

13.

14.

10.

.If 4, b, ¢, d are coplanar vectors, show that (Zixg)x(é'xc?') =0.

Using vector method, prove that if the diagonals of a parallelogram are equal, then it is a
rectangle.

Prove by vector method that the area of quadrilateral ABCD having diagonals AC and BD
is —;—|A_C.><ﬁ )

Prove by vector method that the parallelograms on the same base and between the same
parallels are equal in arca.

A particle acted on by constant forces 8i +2]-—6/€ and 60 +2}'—2/€ is displaced from the
point (1,2,3) to the point (5,4,1) . Find the total work done by the forces.

Forces of magnitudes 5v2 and 1042 units acting in the directions 3 +4}+5/€ and
10 +6}'—81€ , respectively, act on a particle which is displaced from the point with position
vector 4i -3 —2k to the point with position vector 6i + j—3k . Find the work done by the

forces.
Find the magmtude and direction cosines of the torque (moment) of a force represented by

3i +4j—5k about the point with position vector 2f —3j+4k acting through a point whose
position vector is 4 +2j— ~3k.

Find the torque (moment) of the resultant of the three forces represented by
—3i+6]— ~3k,4i -10] 3+12k and 4{ +7] acting at the point with position vector 8i —6j— — 4k

, about the point with position vector 18 +37 — —9%.
EXERCISE 6.2

_If 4.b,¢ are three non-coplanar vectors represnted by concurrent edges of a parallelopiped

of volume 4 cubic units, find the value of

(a'+13’)-(5x3)+(5+z)-(zxa)+(5+a)-(ax5) .

. Find the altitude of a parallelopiped determined by the vectors

Ez’=v—2z°+5]'+3l€, 5=f+3}—2/€ and Z":-3f+}'+412 if the base is taken as the

parallelogram determined by b and €.

Let @,b,¢ be three non-zero vectors such that ¢ is a unit vector perpendicular to both d

g - = T - T o 2 1,212
and b . If the angle between a and b is —6—,show that [a,b,c] =Z|a| lbl )

EXERCISE 6.3

.Provethat[ E,b ,E—Zz':|=0.

=27 +3j -k, b=—f+2]-4k, ¢ =f+ j+k then find the value of (Eixg)-(c‘ixzf).

—

- ~ ~ L)

X @=i+2j+3k b =20-j+k ¢=3+2j+k and dx(bx¢)=ld+mb+nt, find the

values of [,m,n.
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N -

8. If a, I;, ¢ are three unit vectors such that b and ¢ are non-parallel and &x(bxé) =—b, fing

the angle between a and ¢.
EXERCISE 6.4
1. Find the non-parametric form of vector equation and Cartesian equations of the straight line
passing through the point with position vector 4i+3j-7k and parallcl to the vector
2% -6]+7Tk.

. Find the parametric form of vector equation and Cartesian equations of the straight line
| -1 y+3 8-z

5 6
3. Find the points where the straight line passes through (6,7,4) and (8,4,9) cuts the xz and

ro

passing through the point (=2,3,4) and parallel to the straight line

¥Z plancs. »

4. Find the direction cosines of the straight line passing through the points (5,6,7) and
(7.9,13). Also find the parametric form of vector equation and Cartesian equations of the
straight line passing through two given points.

6. The vertices of AABC are A(7,2,1),B(6,0,3), and C(4,2,4). Find ZABC.

7. If the straight line joining the points (2,1,4) and (a—1,4,-1) is parallel to the line joining the
points (0,2,b—1) and (5,3,-2), find the values of @ and 4.

3 20y 1-2 .4 O _1-2 perpendicular to each

Sm+2 5 -1 4m -3
other, find the value of m.

9. Show that the points (2,3,4),(~1,4,5) and (8,1,2) are collinear.

EXERCISE 6.5
1. Find the parametric form of vector equation and Cartesian equations of a straight line passing

through (5,2,8) and is perpendicular to the straight lines 7 = (f +] —é)+s(2§—2}'+kn) and
F=(2§—}'—3£)+t(f+2}'+2]2).

8. If the straight lines

—-1: y+1= z—1 wrid x—3= y—m
3 4 1 2

: x . ;
3. If the two lines =z Intersect at a point, find the value

of m.

EXERCISE 6.6

1. Find the vector equation of a plane which is at a distance of 7 units from the orgin having
3,-4,5 as direction ratios of a normal to it.

2. Find direction cosines of the normal to the plane 12x+3y—4z=65. Also, find the non-

parametric form of vector equation of a plane and the length of the perpendicular to the plane
from the origin.

3. Find the vector and Cartesian equations of the plane passing through the point with position
vector 24 +6j+3k and normal to the vector ; +3]‘+51€.

4. A plane passes through the point (~1,1,2) and the normal to the plane of magnitude 3\/3

makes equal acute angles with the coordinate axes. Find the equation of the plane.
6. If a plane meets the coordinate axes at A, B,C such that the centroid of the triangle ABC is
the point (u,v,w), find the equation of the plane.
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EXERCISE 6.9
. Find the Cartesian equation of the plance 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).

et

[ 7Y]

. Find the angle between the line 7 :(2?—_}’-!-/3)—1—1(17 4-2]'—-2/2) and the plane
F-(6f+3}'+ 213) =8.
4. Find the angle between the planes i’-(f + -2k ) =3 and 2x-2y+z=2.

5. Find the Cartesian equation of the planc 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.
Example 6.4

With usual notations, in any triangle ABC, prove by vector method that
sinA_sinB_sinC

a b e
Example 6.9
A particle acted upon by constant forces 20 +5}'+6I€ and —i -2}—l€ is displaced from the
point (4,—3,-2) to the point (6,1,-3). Find the total work done by the forces.
Example 6.10
A particle is acted upon by the forces 3 —2}+2]€ and 27 + j —k is displaced from the point
(1,3,-1) to the point (4,—1,1) . If the work done by the forces is 16 units, find the value of 4.

Example 6.11
Find the magnitude and the direction cosines of the torque about the point (2,0,—1) of a force

27 + } —k whose line of action passes through the origin.

Example 6.17
If the vectors 5,5,5 are coplanar, then prove that the vectors G+b,b+¢,c+a are also

coplanar.
Example 6.18

For any three vector d,b,C prove that [@+C,d+b,a+b+C]= [Ez’,b,&’] .

Example 6.19

Prove that [Eixl;, bx¢,¢xadl =[Ei,l;,i"]2
Example 6.20

Prove that (@-(bx&))a = (@xb)x(@x%).
Example 6.26

Find the vector (parametric) and Cartesian equations of the line passing through (—4,2,-3)
—x-2 _y+3_2z-6
-2 3

and is parallel to the line

Example 6.28
y—-1 z

. ; : +3 . .
Find the angle between the straight line 53—— === with coordinate axes.
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Example 6.29 ‘

Find the acute angle between the lines 7 = -+ 7; +4k) H(zz + ‘.j tf\) and the straight line
passing through the points (5.1L4) and (9,2,12),

Example 6.30

e oK 0 gl el YAl el
Find the angle between the straight Hines TR oy and e v and sty

i

"
h
=

whether they are pamaliel or perpendicular.
Example 6.31 |

Show that the strught line passing through the points A(6.7.5) and B(8,10,6) |,
perpendicular to the straight line passing through the points C(10,2.-5) and D(8,3,-4).

Example 632

Eind the point of i ion of the lines Sod o ¥=2_2-3 Nl
NG ¢ poant of intersection o 1 NS = & = H = =3I,
3 ‘ 2 3 4 5 7

Example 6.34

Find the vectpr cquation (parametric) of a straight line passing through the point of
: . . ! S TR L o= 8 At A x-2 y-4 z+3
intersection of the straight lines 7 =743~k +1(2 +3/+2k) and Bz :“4 , and

perpendicular to both straight lines.
Example 6.35

Determine whether the pair of straight lines 7 =(2i + 6]‘ + 312) +1(20 + 3}' + 4/2) 5

F=(27-3k) +5(i + 2/ + SLT) are parallel.Find the shortest distance between them.
Example 6.36
Find the shortest distance between the given straight lines 7 =(2/ +3) J +4k)+t(——21 + j 2k)
¥—~3 ¥ -z%+2
» >

2 -1 2
Example 638

Find the vector and Cartesian equations of a plane which is at a distance of 12 units from the
origin and perpendicular to 61 +2]’-3L: A
Example 6.30

Find the direction cosines of the normal and the length of the normal from the origin to the
plane 7-(3( -—u,jﬂ-I.JJ 5.
Example 6.41

Find the vector and Cartesian cquanon‘; of the plane passing through the point with position
vector 47 +2j —3k and normal to vector 2/ ~ o otk ;
Example 6.42

A varigble plane moves in such a way that the sum of the reciprocals of its intercepts on the
coordinate axes is a constant. Show that the plane passes through a fixed point
Example 6.52

Find the distance between the planes 7+(2f ~ j - 24 )=6 andF (61 -3] ~6k)=27.

= w—

and
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Find the point where the straight line F=(2f~}'+2/2)+t(3¢°+4}+2/€) meets the plane

xX—y+z-5=0.

1.

[x)

EXERCISE 7.1

A point moves along a line in such a way that after ¢ seconds its distance from the origin is
s =21 +3f metres.

(1) Find the average velocity of the points between t =3 and ¢ = 6 seconds.
(ii) Find the instantancous velocities at t=3 and ¢ = 6 seconds.

. If the mass m(x) (in kilograms) of a thin rod of length x (in metres) is given by,

m(x)=+3x then what is the rate of change of mass with respect to the length when it is
x=3 and x =27 metres.

EXERCISE 7.2

- Find the point on the curve y=x’-5x+4 at which the tangent is parallel to the line

3x+y=7.

- Find the points on the curve y=x’-6x+x+3 where the normal is parallel to the line

x+y=1729.

. Find the points on the curve y* —4xy =x*+5 for which the tangent is horizontal.

5. Find the tangent and normal to the following curves at the given points on the curve.

(i) y=x>—x* at (1,0) (i) y=x"+2¢" at (0,2)

(iii) y=xsinx at [g—,—g—) (iv) x=cost,y=2sin’t at ¢ zg (each 3 marks)

. Find the equations of the tangents to the curve y=1+x" for which the tangent is orthogonal
~with the line x+12y =12.

. Find the equations of the tangents to the curve y :x_+1 which are parallel to the line

x—.
x+2y=6.

. Find the equation of tangent and normal to the curve given by x=7cost and y=2sint,teR

at any point on the curve.
EXERCISE 7.3

. Using the Rolle’s theorem, determine the values of x at which the tangent is parallel to the

x -axis for the following functions : (each 3 marks)

2x

,'fEI 196|

2_
X+

(i) f(x)=x"-x,xe[0,1] (i) f0)=

(iii) f(x)=x —g, x€[0,9]

. Using the Lagrange’s mecan value theorem determine the values of x at which the tangent is

parallel to the secant linc at the end points of the given interval : (each 3 marks)
() f(x)=x"-3x+2, xe[-2,2] (i) f(x)=(x-2)(x=7N,xe[3,11]
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. Show that the valuc in the conclusion of the mean value theorem for

(1) f(.\'):‘—l— on a closed interval of positive numbers [a,b] is Vab .
X

a+b

(i) £(x)= AV 4 By+C on any interval [a,b] is . (clach 3 marks)

6. A race car is racing at 20" km. If its speed never exceeds 150 km/hr, what is the maximup,
distance he can cover in the next two hours?

7. Suppose that the function f(x), f'(x) <1 forall 1< x<4. Show that f(4)— f(1)<3.
8. Docs there exist a differentiable function f(x) such that f(0)=—1, f(2)=4 and f'(x)<7
for all «x. Justify your answer. ‘

n
9. Show that there lics a point on the curve f(x) = x(x+3)e 2 ,—3<x <0 where tangent draw,
is parallel to the x -axis.

10. Using mean value theorem prove that for, a >0, b >0,

e"‘—e"’|<|a—b|.

EXERCISE 7.4
1. Write the Maclaurin series expansion of the following functions: (each 3 marks)
(1) e* (i) sinx (iii) cosx

W
|3
§
|

(1v) log(1-x);-1< x <1

! - Write the Taylor series expansion of the function logx about x=1 upto three non-zer
i terms for x>0.

3. Expand sin x in ascending powers x— 7 upto three non-zero terms.

4. Expand the polynomial f(x)=x>—-3x+2 in powers of x—1.

EXERCISE 7.5
Evaluate the following limits, if necessary use I"Hopital Rule : (each 3 marks)
1 '~
1. lim cg)sx 2. Hm#——g’— 3. lim—
0y oo x° —5x+3 o log x
. Secx
4, Im; 5. lime™*x 6. lim[—l——l
-2 tan x X—=0 =0\ sin x X
E )7/ lim[ 22 -
=\ x =1 x-1
EXERCISE 7.6
;if 1. Find the absolute extrema of the following functions on the given closed interval.

4
() f()=x*-12x+10 ; [1,2] (i) F()=6x3-3x ; [=11]

(iv) f(x) =2cos x +sin 2x : [O,g] (each 3 marks)

‘ EXERCISE 7.7
2. Find the local extrema for the following functions using second derivative test: .

(iii) f(x)=x"e™
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EXERCISE 7.8
2. Find two positive numbers whosec product is 20 and their sum is minimum.

Example 7.3
A person learnt 100 words for an English test. The number of words the person remembers in ¢
days after learning is given by W) =100x(1-0.1r)?, 0<r <10. What is the rate at which the

person forgets the words '2" days after learning?
Example 7.4

3
A particle moves so that the distance moved is according to the law s(¢) =%—tz +3. At what

time the velocity and acceleration are zero respectively?

Example 7.11
Find the equations of tangent and normal to the curve y = x? +3x—2 at the point (1,2).

Example 7.12

For what values of x the tangent of the curve y=x*-3x* + x—2 is parallel to the line y =x.

Example 7.13
Find the equation of the tangent and normal to the curve x=2cos3¢ and y=3sin2t,7 e R.

Example 7.16
Find the angle of intersection of the curve y =sinx with the positive x -axis.

Example 7.19
Compute the value of 'c' satisfied by the Rolle’s theorem for the function

Ff)=x"1-x)*xe€[0,1].
Example 7.20

: . 1
Find the values in the interval (5,2] satisfied by Rolle’s theorem for the function

f(x) =x+l,xe[l,2:|.
x 2
Example 7.21

2
Compute the value of 'c¢' satisfied by Rolle’s theorem for the function f(x)= log(x +6] in

5x

the interval [2,3].

Example 7.22
Without actually solving show that the equation x*+2x*—2=0 has only one real root in the
interval (0,1).

Example 7.23
Prove using the Rolle’s theorem that between any two distinct real zeros of the polynomial

n n-1
ax +a, x  +---tax+a,

there is a zero of the polynomial
na x""' +(m—-a, x">+---+a,.
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Exam;l))lri)z;:z:‘hm there is a zero of the polynomial, 2x* —=9x? —11x+12 in the interval (2,7) gi\,en
that 2 and 7 are the zeros of the polynomial X' —6x" —11x* +24x+28 .
Em““l)?li;z.i?c values in the interval (1,2) of the mean value theorem satisfied by the function
f()=x—-x" for 1sx<2.
Example 7.26

A truck travels on a toll road with a speed limit of 80 km/hr. The truck completes a

is i ith a speed violat
164 km journey in 2 hours. At the end of the toll road the trucker is issued with a sp atiqy
ticket. Justify this using the Mean Value Theorem.

Example 7.27

X \ ' =17 th "
Suppose f(x) is a differentiable function for all x with f'(x) <29 and f(2) €N Why
is the maximum value of f(7)?

Example 7.28

/Prove using mean value theorem that, |sina—sin 8| <|a-A|, @, peR.

Example 7.29

A thermometer was taken from a freezer and placed in a boiling water. It took 22 seconds fy

the thermometer to raise from —10°Cto 100°C. Show that the rate of change of temperature
some time is 5°C per second.

Example 7.37
. [ l1—cosm@
If lim| ——— | =1, then prove that m=+n.
6-0\ 1—cosnf
Example 7.38
Evaluate : lim M .
1| cot(zrx)
Example 7.39
Evaluate : lim (l— : ] .
=0\ x e -1
Example 7.40
Evaluate : lir(l)} xlogx.
Example 7.41
2
Evaluate : lim [x_+1_74ﬂ] .
X=pD x
Example 7.42
Evaluate : lim[ em),m eN.
X=>0 x
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Example 7.46

Prove that the function f(x) = x>+ 2 is strictly increasing in the interval (2,7) and strictly
decreasing in the interval (=2.0).
Example 7.48

Find the absolute maximum and absolute  minimum  values of the function
f)= 2 +3¢ =12x% on [-3.2].
Example 7.49

Find the absolute extrema of the function f(x) =3cos.x on the closed interval [0,27].
Example 7.52

Prove that the function f(x)=x-sinx is increcasing on the real line. Also discuss for the

existence of local extrema.

EXERCISE 8.1
2. Use the linear approximation to find approximate values of (each 3 marks)
, .

(i) (123)3 ai) 15 (i) 326 .
3. Find a linear approximation for the following functions at the indicated points.

G) f(x)=x>—5x+12, x, =2 (i) g(x)=x*+9, x, =—4

(iii) h(x) =——, x, =1. (each 3 marks)
x+1

4. The radius of a circular plate is measured as 12.65 cm instead of the actual length 12.5 cm.
v (i) Absolute error (ii) Relative error
(iii) Percentage error, in calculating the area (each 3 marks)

5. A sphere is made of ice having radius 10 cm. Its radius decreases from 10 cm to
9.8 cm. Find approximations for the following:  (each 3 marks)

(i) decrease in the volume (ii) change in the surface area

6. The time T, taken for a complete oscillation of a single pendulum with length 7, is given by

the equation 7 =27 [—, where g is a constant. Find the approximate percentage error 1n the
4
calculated value of T corresponding to an error of 2 percent in the value of 7.

) p . |
7. Show that the percentage error in the n th root of a number is approximately — times the
n

percentage error in the number.
EXERCISE 8.2
3. Find Af and df for the function f for the indicated values of x,Av and compare
() f(x)=x*-2x";x=2, Ax=dx=0.5
(i) f)=x*+2x+3; x=-0.5, Ax=dx=0.1 (each 3 marks)
4. Assuming log,, e =0.4343, find an approximate value of log,, 1003.
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. In a newly developed city, it is cstimated that the voting population (in thousands) wi

increase according to V(1) =30+12¢ =", 0=t <8 where ¢ is the time in years. Find g,

‘ 1
approximate change in voters for the time change from 4 to 4-6- year.

A circular plate expands uniformly under the influence of heat. If it’s radius increases frg

10.5cm to 10.75cm, then find an approximate change in the arca and the approximgy,
percentage changes in the area.

A coat of paint of thickness 0.2 cm is applied to the faces of a cube whose i:dg‘e is 10 cm. Ug,
the differentials to find approximately how many cubic centimeters of paint is used to pajy
this cube. Also calculate the exact amount of paint used to paint this cube.

EXERCISE 8.3

2

xt+

. Let g(x,y) =—2 — for (x,¥)#(0,0) and g(0,0)=0.
y

(i) Show that l)'ur(l0 o g(x,y) =0 along every line y=mx,meR.
x,)—(0,

(i) Show that lim g(x,y)= k — along every parabola y = kx*, k e R\{0}.
(x.7)-(0.0) 1+k

2 2

. . 2
T is continuous at every (x,y) € R".
+

,for x=0 and g(0,0)=1. Show that g is continuous at (0, 0).

EXERCISE 8.4

. Find the partial derivatives of the following functions at the indicated points.

@) f(x,y)=3x"-2xy+y* +5x+2,(2,-5)
(1) gx, y)=3x"+y*+5x+2,(1,-2)

(ii1) h(x, y,z) = xsin(xy) + 2°x, (2,%,1)

G(v) G(x, ¥) =" In(x* + y°),(-1,1)

(each 3 marks)
CIf u=log(x’ +y*+7°) find 2 0% O
ox 0Oy 0Oz
) o'w  d'w
. If w(x, y)=xy+sin , then prove that = .
w(x, y) = xy +sin(xy) p oyax - oxdy
EXERCISE 8.5

If wix, y)=x"—3xy+2y®,x,y € R, find the linear approximation for w at (I,—1).

1

2. Let z(x,y)=x"y+3xy*,x,y € R. Find the linear approximation for z at (2,-1).
3.

4

1
If v(x,y)=x"—xy + 2 y*+7, x,yeR, find the differential dv.

Let V(x,y,2)=xy+yz+zx, x,y,zeR. Find the differential dV .

42
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"EXERCISE 8.7
a2 2 2 i e
4, If u(x,y) = x ) , prove that xa—u y@=§u_
/x+y D N Y ay 2
Example 8.1

Find the linear apprt')'x(i_malion‘ for f(x)=+l1+x,x>-1, at x,=3. Use the linear
approximation to estimate f(3.2).

Example 8.2 e
Use linear approximation to find an approximate value of /9.2 without using a calculator.

Example 8.3
Let us assume that the shape of a soap bubble is a sphere. Use linear approximation to

approximate the increase in the surface area of a soap bubble as its radius increases from 5 cm to
5.2 cm. Also, calculate the percentage error.

Example 8.5
Let f,g:(a,b)—> R be differentiable functions. Show that d(fg) = fdg + gdf .

Example 8.7 :
If the radius of a sphere, with radius 10 cm, were to decrease by 0.1 cm, approximately how

much would its volume decrease?

Example 8.8

3Dy 8 ol (x,y) € R?. Show that f is continuous on R’.

Let X, y)=—">
fxy) x*+y*+1

Example 8.9
Consider f(x,y)=

ziy ~ if (x,¥)#(0,0) and f(0,0)=0. Show that f is not continuous
x

at (0,0) and continuous at all other points of R2.

Example 8.10
Consider g(x,y)= " f; ~ if (x,¥)#(0,0) and g(0,0)=0. Show that g is continuous on
R?.
Example 8.16
If w(x,y,z)=x"y+y’z +z%°x,x,y,z € R, find the differential dw .
Example 8.17

Let U(x,y,z) =x" —xy+3sinz,x,y,z €R. Find the linear approximation for U at (2,-1,0).

EXERCISE 9.3
1. Evaluate the following definite integrals : '
1 . Ve vt 1
.. dx 1-x

(i) | ——— iii — dx
;[x2+2x+5 (D -(I; 1+x
3 1+sinx : 2 ¢ 1-x7

(iv) j e (——)dx v) j JcosOsin® 6 do (vi) j — = _dx
¢ \l+cosx i : o (1+x%)
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. g ahies of inteeration:
2. Evaluate the following integrals using properties of integratic

3 & =

Q) f.\‘ cos| < '"I"]'!‘“ i) f“‘“ e
5 e+ / A
4
a8

'\T log 23088 ), (x) }~ s
¢ - oo s b,
(‘\ - o \PL R“t\og 1 ‘ - ll" “"] X

0 . R =
3

EXERCISE 94
Evaluate the following:
! L sin(3tan”' x)tan™' x dx
1. J.\"c"“ dx 2. J' v
0 0
1 z
N5 sn 'y s o1 2
3 J' il 4 Ix" cos2x dx
o 1- .1': 0
EXERCISE 9.5
Evaluate the following:
E 0 dx
(1 J‘;,— (2) _[_—2—
o 1+5cos” x : > D +4sin” x
EXERCISE 9.6
1. Evaluate the following:
3 G |
(iii) [ sin®2x dx (iv) [sin®3x ax
0 0

2 /er

(v) I sin® xcos® x dx  (vi) sin7-z— dx  (vii) E sin’ @cos® 8dO (viii) j s (1-x) dx
o 0

EXERCISE 9.8 ‘
2. Find the area of the region bounded by 2x—y+1=0, y=—1, ¥=3 and y-axis.

EXERCISE 9.9

1. Find the volume of the soljd generated by revolving the region enclosed b
and x =1about the x -axis, using integration.
Example 9.5

y y=2x%y=0

3
Evaluate : I (3x* —4x+5)dx .
0 :
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Example 9.6
1 ~ .
Evaluate : j' et .
s Ax"+9
Example 9.8
}sec xtan x
Evaluate : [,._H__M ~dx.
;, +8CC X

Example 9.9

9
1
Evaluate : dx.
;{ vy
Example 9.23

If f(x)= f(a+x), then In’ S(xX)dx = 2_[: S (x)dx
Example 9.26

: e f)
Evaluate : L f()+fla=x)

Example 9.29

Evaluate : '[.:7—5—-—-\/————":“/—'611
- - X X

Example 9.31

Evaluate j: x* cosnxdx, where n is a positive integer.
Example 9.32

Evaluate : j; e (2x’ —x—1)dx.
Example 9.33

2 5 ., . v "
Evaluate : L x” sinnxdx , where n is a positive integer.

Example 9.34
Evaluate : J_ll e (1—x")dx.
Example 9.35

Evaluate _( dx.a>0,be]R.

(I+X

cos x 7
X,
sinx 3

Example 9.38

Evaluate 0
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Example 9.39

Find the values of the following:
L3 "
B 3y
. 5 i - gl ol el
(1) Isnl"‘xms'.ni\‘ (in Ism xeos” vy,
h 0
Example 9.41
i S\
Evaluate [ N (l —.\") dv.

U\

Example 9.42

E
!
é

Evaluate f(: S (1- .\')40’.\' :
Example 9.44

Evaluate '[0 e "“x"dx,wherca >0.

Example 9.48 )

Find the area of the region bounded by the linc 7x—5y =35, x—axis and the lines x=-2anq
x=3,
Example 9.62

Find the volume of a sphere of radius a.
Example 9.67

Find, by integration, the volume of the solid generated by revolving about y-axis the region
bounded between the parabola x = y* +1, the y-axis, and the lines y=1 and y=-1.
EXERCISE 10.3

1. Find the differential equation of the family of (i) all non-vertical lines in a plane (ii) all
non-horizontal lines in a plane.

\)'\/ 2. Form the differential equation of all straight lines touching the circle x>+ y* = rZ.
3. Find the differential equation of the family of circles passing through the origin and having
their centres on the x -axis.
4. Find the differential equation of the family of all the parabolas with latus rectum 4a and
whose axes are parallel to the x -axis.

5. Find the differential equation of the family of parabolas with vertex at (0,—1) and having
axis along the y -axis.

6. Find the differential equations of the family of all the ellipses having foci on the y -axis and
centre at the origin.

7. Find the differential equation corresponding to the family of curves represented by the
equation y = Ae"* + Be® , where A and B are arbitrary constants.

EXERCISE 10.4

3. The slope of the tangent to the curve at any point is the reciprocal of four times the ordinate
at that point. The curve passes through (2,5). Find the equation of the curve.

b . . ; :
5. Show that y = ax+ —;,x # 0 is a solution of the differential equation Xy +xy' — y=0.
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Ay . . .
6. Show that y=ae ™" +b, where a and b are arbiteary constants, is a solution of the

I’ J
differential cquation L——‘— +3 i{l =0,
dx” dv

2
7. Show that the differential equation representing the family of curves y’ :2(1(.\*-# (:‘J,

3 5

. 3 e . dy -
where a is a positive parameter, is ( y? -—2.\‘_\'%] =8( yﬂ) _
dx dx

EXERCISE 10.5
4. Solve the following differential cquations:
2

O e

dx 1—x?
oy o AY . dy ,
m) sin—=a, y(0)=1 iv) L =¢" +x'’
(iii) mdx a )() (iv) " e x'e

EXERCISE 10.7

Solve the following Linear differential equations:
ol dy .
1. cosx—+ ysinx=1
dx .
Example 10.4
Find the differential equation of the family of circles passing through the points (a,0) and
(—a.0).

Example 10.6
Find the differential equation of the family of all ellipses having foci on the x -axis and centre

at the origin.

Example 10.9

Show that y= 2(x2 - 1) +ce™™ is a solution of the differential equation % +2xy—4x> =0.

Example 10.10
Show that y=acos(logx)+bsin(logx),x>0is a solution of the differential equation

Xy +xy+y=0.
Example 10.11
dy 2
Solve (1+x* )= =1+ y>.
(1) 2 o1y

Example 10.16

Solve :% =(3x-<}-y+4)2 .
Example 10.20

d d
Solve y*+x2 % _ &
dx Y dx
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EXERCISE 11.1

| PRp—— he cc fair coins arc tossed o
Suppose X is the number of tails occurred when three [ e tossed ong,
and number of points N its inver

simultancously. Find the values of the random variable X

e 1 If the numb
An um contains § mangoes and 4 apples. Three fruits arc m.kcn at rnln( omt., s er o
taken fruits are apple, then find the values of the random variable and number ol points in j,

19

inverse images, g
3. Two balls are chosen randomly from an urn containing 6 red and 8 black hﬂlllql | tu%pgs‘e
that we win T15for cach red ball sclected and we lose Z10 for cach black _lm .Sc-tcc ed. x
denotes of winning amount, then find the values of X and number of points In 1S invers,

1mages. .
* on two of its faces, and ‘4’ on remaining threg

J. A six sided dic is marked *2° on one face, ‘3 . s l
faces. The dic is thrown twice. If X denotes the total score 1n two throws, find the values of

the random variable and number of points in its inversc 1Mages.

EXERCISE 11.2
1. Three fair coins are tossed simultancously. Find the probability mass function for number of

heads occurred.
EXERCISE 11.3

e : : . 3 kxe™* for x>0
1. The probability density function of X is given by f(x)= 0 for x<0

Find the value of k.
6. If X is the random variable with distribution function F(x) given by,

0, x<0

F(x)= -é-(x2+x) 0<x<l

1, x2>1

-then find (i) P(0.3<X <0.6).
EXERCISE 114

3.If g and o’ are the mean and variance of the discrete random variable X, and

E(X +3)=10 and E(X +3)* =116, find g and o”.

5. A commuter train arrives pimctually at a station every half an hour. Everyday in the morming,
a student leaves his home to the railway station. Let X denote the amount of time, in
minutes, that the student waits for the train from the time he reaches the railway station. The

pdf of X is

1
— 0<x<30
F(¥) =430 *

0 elsewhere

Obtain and interpret the expected value of the random variable X .
8. A lottery with 600 tickets gives one prize of 200, four prices of 100, and six prizes of I50
If the ticket costs is X2, find the expected winning amount of a ticket.
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EXERCISE 11.5
2. The probability that Q hits a target at any trial is -(]I . He tries at the target 10 times. Find the

probability that he hits the target (i) exactly 4 times (ii) at least one time.,

5. A retailer purchases a certain kind of clectronic device from a manufacturer. The
manufacturer indicates that the defective rate of the device is 5%. The inspector of the
retailer randomly picks 10 items from a shipment. What is the probability that there will be
(i) at least onc defective item  (ii) exactly two defective items.

e o]

 If X ~B(n, p) such that 4P(X =4)=P(x=2) and n=6. Find the distribution, mean and
standard deviation.

9. In a binomial distribution consisting of 5 independent trials, the probability of 1 and 2
successes are 0.4096 and 0.2048 respectively. Find the mean and variance of the
distribution.

Example 11.1:

Suppose two coins are tossed once. If X denotes the number of tails, (i) write down the sample

space (ii) find the inverse image of 1 (iii) the values of the random variable, and number of
elements in its inverse images.

Example 11.2:

Suppose a pair of unbiased dice is rolled once. If X denotes the total score of two dice, write

down (i) the sample space (ii) the values taken by the random variable X, (iii) the inverse image of
10, and (iv) the number of elements in inverse image of X.

Example 11.3

An urn contains 2 white balls and 3 red balls. A sample of 3 balls are chosen at random from

the um. If X denotes the number of red balls chosen, find the values taken by the random variable
X and its number of if inverse images.

Example 11. 4:

Two balls are chosen randomly from an urn containing 6 white and 4 black balls. Suppose that
we win ¥ 30 for each black ball selected and the loss ¥ 20 for each white ball selected. If X
denotes the winning amount, then find the values of X and number of points in its inverse images.

Example 11.5

Two fair coins are tossed simultaneously (equivalent to a fair coin is tossed twice). Find the
probability mass function for number of heads occurred.

Example 11.11

Find the constant C such that the function

f(x)z{cf l<x<4
0 Otherwise

is a density function, and compute (i) P(1.5< X <3.5) (ii)) P(X <2) (iii) PG3<X).
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Example 11,13

If X is the random variable with distribution function 7°(x) given by,

1 0, x«0
Fo)={x, 0O<x=]|
11, sy

then find (1) the probability density function f(x) (i) P(0.2< X £0.7).
Example 11,15 ‘ |
Let X be random variable denoting the life time of an electrical equipment having pmbabll;t)r
density function
ke for x>0

f(x)= {() for x <0,

Find (i) the value of & (ii) Distribution function (iii) P(X <2)

(iv) calculate the probability that X is at least for four units of life time (v) P(X =3),

Example 11.16

Suppose that f(x) given below represents a probability mass function,

X

1

2

3

4

5

6

Lf (x)

C

-
-

2¢?

3c?

4c?

c

2c

Find (1) the value of ¢ (ii) Mean and variance.
Example 11.19  (each 3 marks)
Find the binomial distribution function for each of the following.
(1) Five fair coins are tossed once and X denotes the number of heads.

(i1) A fair die is rolled 10 times and X denotes the number of times 4 appeared.

EXERCISE 12.2
6. Construct the truth table for the following statements.

(i) “ph—g (i) ~(p A=gq)
9. Prove that g—p=-p—o—g.

(each 3 marks)
(i) (PVQV =g (iv) (-p - IA(p o q)

Classification of Questions - 3 marks 50

Kindly senggﬁ)%wﬁb?y answers to our emaiHQl-ng%ﬂijﬂ%S@gamil.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com
OTHER QUESTIONS TAKEN FROM THE TEXT BOOK
Theorem 1.1
For every square matrix A of order n, A(adj A) = (adj A)A =|A|1,.
Theorem 1.2
If a square matrix has an inverse, then it is unique.
Theorem 1.3

Let A be square matrix of order n.Then, A™' exists if and only if A is non-singular.

Chapter 2
If z) and z, are two non-zero complex numbers

(1) arg(z, z,)=argz +argz,

2) arg [z—] =argz, —argz,

Z;
Chapter 9
Property 6
j" F(X)dx = j" fla+b-x)dx
Property 7 |
[ foar=["[fx)+ fRa—xx.
Property 8

If f(x) is an even function, then fa f(x)dx= ZJ.: f(x)dx.
Property 9
If f(x) is an odd function, then J: f(x)dx=0.

Property 10
If f(2a—x)=f(x), then j: foydx=2[ fx)ds.
Property 11
If f2a—x)=—f(x),then |, F(x)dx=0.
Chapter 11
Var(X) = E(X*)-[E(X)]
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Part -1V
(5 Mark Qucstions)

EXERCISE 1.1

cosa 0 sina

M E@=|l 0 1 0 |, show that [I"(oe)]_l = I'(-ax).

—sina 0 cosa

0 1 1

LI A=]1 0 1], show that A“':—l—(Az——3I).
2

1 1 0

- Decrypt the received encoded message [2 —3][20 4]with the encryption matrix

2

e

-1 - .
{ l}md the decryption matrix as its inverse, where the system of codes are

described by the numbers 1-26 to the letters A—Z respectively, and the number 0 to 5
blank space.

EXERCISE 1.2

- Find the inverse of each of the following by Gauss-Jordan method: (each 5 marks)

G |1 o =1 Gii) |2 5 3

1 -1 0O 1 2 3
] 6 2 -3 1 0 8

<12 -1
® [5 —2

EXERCISE 1.3

- Solve the following system of linear equations by matrix inversion method:

(iii) 2x+3y—2z=9, x+y+2=9,3x—y—z=—1
(iv)x+y+2-2=0, 6x—4y+5z-31=0, 5x+2y+2z=13
-5 1 3 1 1 2

.IfA=|7 1 —5|and B=[3 2 1/, find the products AB and BA and hence solve

1 -1 1 21 3
the system of equations X+y+2z2=13x+2y+z=72x+y+3z=2.

- A man is appointed in a job with a monthly salary of certain amount and a fixed amount of

annual increment. If his salary was ¥.19,800 per month at the end of the first month after 3
years of service and <.23,400 per month at the end of the first month after 9 years of

service, find his starting salary and his annual increment. (Use matrix inversion method to
solve the problem.)

. 4 men and 4 women can finish a piece of work jointly in 3 days while 2 men and 5 women

can finish the same work jointly in 4 days. Find the time taken by one man alone and that of
one woman alone to finish the same work by using matrix inversion method.
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5. The price of three commoditics A,B and C are Z, v,y and z per units respectively. A

person P purchases 4 units of B and sells two units of A and 5 units of C. Person Q
purchases 2 units of C and sclls 3 units of A and one unit of . Person R purchases one
unit of A and sells 3 unit of B and onc unit of C. In the process, P,Q and R earn
.15,000, .1,000 and ¥.4,000 respectively. Find the prices per unit of A,Band C. (Use

matrix inversion method to solve the problem.)

EXERCISE 1.4
1. Solve the following systems of linear equations by Cramer’s rule:
(i) 3x+3y—z=11, 2x—y+2z=9, 4x+3y+2z7=25
2 1 2 5 4

.3 4 2
(iv) =——-=- 1=O,-l—+—+——2=0, ————— +1=0
X y z X y z X y z

3. A chemist has one solution which is 50% acid and another solution which is 25% acid. How
much each should be mixed to make 10 litres of a 40% acid solution ? (Use Cramer’s rule
to solve the problem).

4. A fish tank can be filled in 10 minutes using both pumps A and B simultaneously. However,
pump B can pump water in or out at the same rate. If pump B is inadvertently run in reverse,
then the tank will be filled in 30 minutes. How long would it take each pump to fill the tank
by itself ?

5. A family of 3 people went out for dinner in a restaurant. The cost of two dosai, three idlies
and two vadais is <.150. The cost of the two dosai, two idlies and four vadais is Z.200. The
cost of five dosai, four idlies and two vadais is ¥.250. The family has . 350 in hand and
they ate 3 dosai and six idlies and six vadais. Will they be able to manage to pay the bill
within the amount they had ?

EXERCISE 1.5

1. Solve the following systems of linear equations by Gaussian elimination method:
(1) 2x—-2y+3z=2, x+2y—z=3, 3x—y+2z=1
(i) 2x+4y+6z=22, 3x+8y+5z=27, —x+y+2z=2
2. If ax®*+bx+c is divided by x+3,x-5, and x—1, the remainders are 21,61 and 9
respectively. Find a,b and ¢. (Use Gaussian elimination method.)
3. An amount of . 65,000 is invested in three bonds at the rates of 6%, 8% and 9% per

annum respectively. The total annual income is ¥.4,800. The income from the third bond is
%.600 more than that from the second bond. Determine the price of each bond. (Use

Gaussian elimination method.)

4. A boy is walking along the path y=ax®+bx+c through the points (-6,8),(-2,-12), and
(3,8). He wants to meet his friend at P(7,60). Will he meet his friend? (Use Gaussian

elimination method.)
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EXERCISE 1.6
1. Test for consistency

and i possible, solve the following systems of equations by Ty
method,
() X=¥422=2 2vdvtdz=7 dy- yho=d
(W) vt vdz=2 v ~dv+2z=1, Tx-y+dz=5
(V) v-v+z2=2, Gy Iv+3=06, dx=2y4+2:=4
2. Find the value of & for which the cquations kv=2y+z=1, x-2ky+z=-2, x=2y+k; =|
have

() no solution (1)) unique solution (ii1) infinitely many solution

- lnvestigate the values of 4 and 1 the system of linear equations 2x+3y+5z=9,
Tx+3vy-5z=8, v +3y+Az= 1, have

~
S5

~

(1) no solution (i) a unique solution  (iii) an infinite number of solutions.

EXERCISE 1.7
1. Solve the following system of homogenous equations.

(1) 3x+2y+72=0, 4x-3y-2z=0, S5x+9y+23z=
(1) 2x+3y-z=0

v X=y-2z=0, 3x+y+3z=0

2. Determine the values of A for which the following system of equations

X+ ¥+3z=0, dx+3y+4z=0, 2x+y+2z=0 has

(1) a unique solution (ii) a non-trivial solution.

Example 1.1
8 —6 2
IfA=|—6 7 —4|,verify thatA(adj A) = (adj A)A = | A|1,.
2 4 3
Example 1.12
6 -3 a
If A=-}7- b -2 6| is orthogonal, find a,band c, and hence A™'.
2 ¢ 3
Example 1.20
. 0 5
} ‘ Find the inverse the non-singular matrix A ={ ; 6:\ » by Gauss-Jordan method.
1 Example 1.21
2 1 1
Find the inverse of A={3 2 1 by Gauss-Jordan method,
2 1 2

Example 1.23
~ Solve the following system of equations, using matrix inversion method:
2x+3x,+3x, =5, x,-2x, tX =4, 3x —-x,-2x, =3,
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Example 1.24

4 4 4] . |
IfA=1-7 1 3| and B=|| =2 -2, find the products AB and BA and hence solve
5 -3 -l 2 1 3

the system of equations x—y+ =4,x-2y-27=92x+ y+3z=1.
Example 1.25

Solve, by Cramer’s rule, the system of equations

X =X, =3,2x +3x, +4x, = 17, x, +2x, =7
Example 1.26

In a T20 match, a team needed just 6 runs
last ball was bowled and the batsman at the creas

.

to win with 1 ball left to g0 in the last over. The

e hit it high up. The ball traversed along a path in a
vertical plane and the equation of the path is y=ax*+bx+c with respect to axy — coordinate

system in the vertical plane and the ball traversed through the points (10,8),(20,16),(40,22), can

you conclude that the team won the match? Justify your answer. (All distances are measured in
metres and the meeting point of the plane of the path with the farthest boundary line is (70,0).)

Example 1.27
Solve the following system of linear equations, by Gaussian elimination method :
4x+3y+62=25, x+5y+7z=13, 2x+9y+z=1.

Example 1.28

The upward speed v(z) of a rocket is approximated by v(t)=at’ +bt+c, where a,b, and ¢
are constants. It has been found that the speed at times ¢=3,r=6, and =9 seconds are
respectively, 64, 133, and 208 miles per second respectively. Find the speed at time ¢t =
Example 1.29

Test for consistency of the following system of linear equations and if possible solve:
x+2y—z=3,3x—y+2z=1, x—2y+3z=3, x—y+z+1=0.

Example 1.30

Test for consistency of the following system of linear equations and if possible solve:
4x—2y+6z=8, x+y—3z=-1, 15x—3y+9z7=21.
Example 1.31

15 seconds.

Test for consistency of the following system of linear equations- and if possible solve:
X=y+z=-9, 2x—2y+2z=~18, 3x—3y+3z+27=0.

Example 1.32
Test the consistency of the following system of linear equations
X=y+z=-9, 2x—y+z=4, 3x—y+2=6,4x—y+2z=17.
Example 1.33
Find the condition on a,b and ¢ so that the following system of linear equations has one
parameter family of solutions: x+ y+z=a, x+2y+3z=b, 3x +5y+7z=c.
Example 1.34

Investigate for what values of A and [t the system of linear equations
X+2y+z=7, x+y+Az=pu,x+3y—-5z=5
has (i) no solution (ii) a unique solution (iii) an infinite number of solutions.
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Example 1.35

Solve the following system:

XH2v4+32 =0, Intdv 44z =0, 7Te+10v+ 127 =0.
Example 1.36

Solve the system: ¥4 3v=22=0, 2v—v+4:=0, x=11y+142=0.
Example 1.37

Solve the system:

N+EN=22=02v-3y+:=0.3x -7y +10:=0,6x-9y +10z =0.
Example 1.38

Determine the values of 4 for which the following system of equations
(AA-8)x+3y+32=0, 3x+(3A1-8)y+32=0, 3x+3y+(341-8)z=0
has a non-trivial solution.

Example 1.40

If the system of equations px+by+cz=0, ax+qy+cz=0, ax+by +rz =0 has a non-tri;,

solution and p #a, g#b, r#c, prove that —2—+—L_+ T =2,
p—a q-b r-c

EXERCISE 2.5

7. If 2,z,,and z, are three complex numbers such that |z|=1,

Z,|=2,

=3 and

Z;
|z, +zz+23| =1, show that |92122 +4zz, +zzz3| =6.

EXERCISE 2.6

2
2. If z=x+iy is a complex number such thatIm( .

- J=0, show that the locus of z is
iz+1

2x> +2y* +x-2y=0.
EXERCISE 2.7
3.0 (x, + iy, )(x, +iy,) (x5 +iy;)--(x, + ¥, ) =a+ib, show that
(i)(xlz + Y12)(x22 + )"22)("32 + ysz)"'(xnz + )’nz) =a’+b’

(i) tan™ (—y—] = tan” (2)+k7r,k eZ.
r=1 xr

a

5. f cosa+cos f+cosy =sina+sin S +siny =0, show that
(i) cos3a +cos3pf+cos3y =3cos(a+ F+y) and
(ii) sin3a +sin38+sin3y =3sin(a + S+ ).

6. 1f z=x+iy and arg(ﬂ)=£, show that x* + y* +3x -3y +2=0.
Z+2 4
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EXERCISE 2.8
10
1+sin£+icos£
3. Find the value of

T, T
1+sin-——icos-——
10 10

1
4. If 2cosa=x+— and 2cos =y +-1— , Show that
X

. " 1
(i) S +;\T =2cos(a - f) (i1) xy - ;y_ =2isin(ae+ f) (any 2 carry 5 marks)
N R L :
(iii) . - '\_m =2isin(ma —npf) (v) x"y" + —mIT =2cos(ma +nf3)
oo X

5. Solve the equation z' +27=0.

6. If @ =1 is a cube root of unity, show that the roots of the equation (z —1)3 +8=0 are
~1,1-20,1-20". '
Example 2.12
If z,, z, and z, are complex numbers such that |z,| =|z,| =|z| =|z, +z, + 5| =1,

1 1

find the value of —1- et

Example 2.15

Let 7,2, and z, be complex numbers such that |z,|=|z,| =|z;|=r>0andz +z, +2, % 0.

2,2, + 2,2, + 2,2
Prove that |[—1=2 =273 371

Z,t2,+t2Z,
Example 2.18

Given the complex number z =3+ 2i, represent the complex numbers z, iz, and z+iz on one
Argand diagram. Show that these complex numbers form the vertices of an isosceles right triangle.
Example 2.27

z-1

If z=x+iy and arg ——):—7{, show that x* +y* =1.
z+1) 2

Example 2.30

. v 29 30
Simplify (1+00529+tsm ) ‘

1+cos26 —isin28
Example 2.31

_~Simplify (i) (—/3 +3i)""
Example 2.32

Find the cube roots of unity.
Example 2.33

Find the fourth roots of unity.
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Example 2.34
Solve the cquation 248 = 0, wherez e ¢
Example 2.35
Find all cube roots of Ja,
Example 2.36
Suppose 3. I, and gyave the vertices of an cquilateral triangle inscribed in the Cirg,

=2.1f 5 =1 +i3 . then find z, and z,.

-~

Chapter 3
Theory of Equations

EXERCISE 3.1
4. Solve the equation 3x* —16x* +23x—6 =0 if the product of two roots is 1.
5. Find the sum of squares of roots of the equation 2x" —8x* +6x*-3=0.
6. Solve the equation x* —9x” +14x+24=0 if it is given that two of its roots are in the ratj,
3:2.
10. If the equations x*+ px+35=0 and x*+ p'x+¢q' =0 have a common root, then show thy
ra-pr'q _ 9-9

q-q' p'-p
EXERCISE 3.2
1. If k is real, discuss the nature of the roots of the polynomial equation 235 +kx+k=0,1
terms of k.

5. Prove that a straight line and parabola cannot intersect at more than two points.
EXERCISE 3.3

1. Solve the cubic equation : 2x° —x* —18x+9 =0 if sum of two of its roots vanishes.

2. Solve the equation 9x° —36x” +44x—16 =0 if the roots form an arithmetic progression.

3. Solve the equation 353 —26x% +52x—24 =0 if its roots form a geometric progression.

4. Determine k and solve the equation 2x* —6x% +3x+k =0 if one of its roots is twice the sur
of the other two roots.

5. Find all zeros of the polynomial x® —3x° —5x* +22x* —39x* —39x+135, if it is known tha
1+2i and \/3- are two of its zeros.
6. Solve the cubic equations : (i) 2% —=9x* +10x =3, (ii) 8x° —2x*—7x+3=0. (each 5 marks)
7. Solve the equation : x* —14x* +45=0.
EXERCISE 3.4
1. Solve : (i) (x=5)(x=T)(x+6)(x+4)=504  (ii) (x—D(x-7(x—2)(x+1)=16. (each 5)
2. Solve : (2x—D(x+3)(x—2)(2x+3)+20=0.

EXERCISE 3.5
1. Solve the following equations:
(ii) 12x° +8x=29x* -4
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2. Examine for the rational roots of
() 2x* -x*-1=0

3 =3

3. Solve : 8x§; —8x2" =63.

4. Solve : 2\/—£+3\/E=2+-6—a.
a X a b

5. Solve the equations (each 5 marks)
(i) 6x* =35x" +62x =35x+6=0 (i) x*+3x° -3x—1=0
6. Find all real numbers satisfying 4* —=3(2*2)4+.2% =0

(each 5 marks)

(i) x*=3x4+1=0

7. Solve the equation 6x* —5x* —=38x? —5x+6=0 if it is known that - is a solution.

EXERCISE 3.6
1. Discuss the maximum possible number of positive and ne
equation 9x” —4x® +4x" —3x° + 21 4+ 2 + T2 +Tx4+2=0 ;
2. Discuss the maximum possible number of positive and negative zeros of the polynomials
x*—=5x+6 and x —5x+16. Also draw rough sketch of the graphs.

4. Determine the number of positive and negative roots of the equation x’ —5x* —14x” =0.
Example 3.5

Find the con
prgans ‘
Example 3.6

gative roots of the polynomial

dition that the roots of cubic equation X’ +ax’ +bx+c=0 are 1in the ratio

From the equation whose roots are the s
X +ax’ +bx+c=0.

EXample 3.7

quares of the roots of the cubic equation

If p is real, discuss the nature of the roots of the equation 4x’> +4px+ p+2=0, in terms of 4
Example 3.14

Prove that a line cannot intersect a circle at more than two points.
Example 3.15 ‘

If 2+i and 3—+/2 are roots of the equation x° —13x° +62x* —126x> + 65 +127x-140=0
find all roots. '

Example 3.16

Solve the equation x* —9x*+20=0.
Example 3.17

Solve the equation x° —3x*>—33x+35=0.
Example 3.18

Solve the equation 2x’ +11x*> -9x—18=0.
Example 3.19

Obtain the condition that the roots of x* + px* +gx+r=0 are in A.P.
Example 3.20

Find the condition that the roots of ax’+bx’+cx+d =0 are in geometric progression.
Assume a,b,c,d #0.
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Example 3.21 oy
If the roots of x*+ px’+gx+r=0 are in H.P., prove that 9pgr=27r"+2q . Assup,
P:q,r #0 (Remark : HP is not defined).

Example 3.22 )
It is known that the roots of the equation ¥ —6x*—4x+24=0 arein arithmetic progressio,
Find its roots.

Example 3.23
Solve the equation (x—2)(x—7)(x—3)(x+2)+19=0.

Example 3.24
Solve the equation (2x—3)(6x—1)(3x—2)(x—2)—-5=0.

Example 3.26
Find the roots of 2x°> +3x* +2x+3=0.

Example 3.27
Solve the equation 7x’ —43x* =43x—7.

Example 3.28
Solve the following equation : x* —10x’ +26x> —10x+1=0.

Example 3.31  (each 5 marks)
Discuss the nature of the roots of the following polynomials:

(i) x*"® +1947x"%° +15x° +26x° +2019
(i) ¥’ —19x* +2x* +5x* +11

EXERCISE 4.2
6. Find the domain of

(i) f(x)=sin"(’—xl;2J+cos"(lj£|J .
3 4

EXERCISE 4.5
= g X+ y+z—xyz
5. Prove that tan™ x+tan™ y+tan™ z=tan [ ) Y }
l-xy—yz—2zx

6. If tan”' x+tan™' y+tan™' z =, show that x+y+z=xyz.

2 3
7. Prove that tan"x+tan"1 xz = tan ( el ] Ix I
-x

12 « . —a’ -
-1 -1 _ —11 a —COS-ll b,,a>0,b>0

—5—+sin —_—=— (i1) 2tan™ x=cos -
X 2 l+a 1-b°

9. (i) sin™
x

(iii) 2tan"'(cosx) =tan'(2cosecx) (iv) cot™ x—cot™'(x+2) = %, x>0.
10. Find the number of solutions of the equation
tan”'(x—I)+tan™ x+tan”'(x+1) =tan™' 3x.
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Prove that tan (sin" x) =

X
, —l<x<l.
JI-x*

Example 4.18
Find the value of  (iii) tan| Lsin- [ 2%~ |+ Leos™ [ 12 ||.
2 l+a’>) 2 1+a®
Example 4.20
Evaluate sin[sin“(§]+scc~' ] )
5 4
Example 4.22

If cos™ x+cos™ y+cos™ z=mn and O<x,y,z<l, thenshow that
4y + 2+ 2xyz =1,

Example 4.23
If ay, a3, as, ... a, is an arithmetic progression with common difference d, then

d -1 d -1 d > an _al
+ tan +ottan” | — | = T
1+aa, 1+a,a, l+a, a, l+aa,

prove that tan [tan" (

Example 4.24
al=-x 1
Solve tan” —— =—tan™ x for x> 0.
1+x

Example 4.28

Solve : tan™ [x—_lj+tan“' [ FHl)_= )

x—2 x+2 4

Example 4.29

Solve : cos sin"’( & j = sin {cot‘l (2]}

J1+x* 4

Chapter 4
(Created from the Text Book)

(1) Draw y=sinx in [—g—,g—} and y=sin"'x in [-1,1]
(2) Draw y=cosx in [0,7] and y=cos ' x in [-1,1]
(3) Draw y=tanx in (—%,%) and y=tan™' x in (—o0,)

(4) Draw y=cosecx in [—%,%}\{0} and y=cosec”x in R\(-11)

(5) Draw y=secx in [O,rr]\{%} and y=sec™ in R\(-1,1)
(6) Draw y=cotx in (0,7) and y =cot™ in (—o0,0)

EXERCISE 5.1
6. Find the equation of the circle passing through the points (1,0),(-1,0), and (0,1).

9. Find the equation of the tangent and normal to the circle X +y —6x+6y—8=0 at (2,2).
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EXERCISE 5.2 .
4. Find the vertex, focus, cquation of dircctrix and length of the latus rectum of the following.
(V) O =2x48y+17=0 (V) v =4y -8x+12=0

5. Identify the type of conic and find centre, foci, vertices and dircctrices of cach of the

following: , , 5 2 2
o Ayl (i) ;{_2‘*4._\'_'_____1 (i) =-2—=1  (iv) ==-—=
) Setgr=l 310 25 144 16 9

o

’ : ; i i each
. Identity the type of conic and find centre, foci, vertices, and directrices of each of tp,
following : (any three informations carry 5 marks)

2
W= (= (x+1)’  (y=2)

. ') :l
W e Y BT T

2 2 _"\2 1)2
Lo (V3T (v—d4)” o (=2)" (x4 _1
e () =5 16

(V) 1827 41237 ~144x+48y+120=0  (vi) 9x* —y>—36x—6y+18=0

EXERCISE 5.4 .
1. Find the equations of the two tangents that can be drawn from (5,2) to the ellipse
23T +7y =14,

) 2 2 .
- Find the equation of tangents to the hyperbola x——--g—4=1 which are parallel t

to

16
10x-3y+9=0.

w

. Show that the line x—y+4=0 is a tangent to the ellipse x*>+3y*=12. Also find the
coordinates of the point of contact, '~

- Find the equation of the tangent to the parabola y? =16x perpendicular to 2x+ 2y+3=0.
- Find the equation of tangent at = 2 to the parabola y* =8x .

h

6. Find the equation of the tangent and normal to hyperbola 12x> —-9y* =108 at 0= % . (Hint

Use parametric form) .
7. Prove that the point of intersection of the tan
is [ a1, a(s, +1,)].

8. If the normal at the point ‘7,

gents at 'f," and 't," on the parabola y® =4qy

on the parabola y* = 4ax meets the parabola a

't," then prove that ¢, = ——(t, + E) .

L

gain at the point

EXERCISE 5.5
1. A bridge has a parabolic arch that s 10m height in the centre and 30m wide at the bottom.
Find the height of the arch 6m from the centre, on either sides.
. A tunnel through a mountain for a four lane highway is to have g elliptical opening. The total

width of the highway (not the opening) is to be 16m, and the height at the edge of the road
must be sufficient for a truck 4m high to clear if the highest point of the opening is to be 5m
approximately, How wide must the opening be?
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3. At a water fountain, water attains a. maximum height of 4m at horizontal distance of 0.5m

from its origin. If the path of water is a parabola, find the hcight of water at a horizontal
distance of 0.75m from the point of origin,

4. An engincer designs a satellite dish with a parabolic cross section. The dish is Sm wide at the
opening, and the focus is placed 1.2m from the vertex.

(a) Position a coordinate system with the origin at the vertex and the x-axis on the
parabola’s axis of symmetry and find an cquation of the parabola.

(b) Find the depth of the satellite dish at the vertex.
5. Parabolic cable of 60m portion of the roadbed of a suspension bridge are positioned as shown

below. Vertical cables are to be spaced every 6m along this portion of the roadbed. Calculate
the lengths of first two of these vertical cables from the vertex.

6. Cross section of a Nuclear cooling tower is in the shape of a hyperbola with equation
2 2 ' ' -
’;F —ﬁ =1. The tower is 150m tall and the distance from the top of the tower to the centre
of the hyperbola is half the distance from the base of the tower to the centre of the hyperbola.
Find the diameter of the top and base of the tower.

Y4

150m

7. A rod of length 1.2m moves with its ends always touching the coordinate axes. The locus of a
point P on the rod, which is 0.3m from the end in contact with x -axis is an ellipse. Find the
eccentricity.

8. Assume that water issuing from the end of a horizontal pipe, 7.5m above the ground,
describes a parabolic path. The vertex of the parabolic path is at the end of the pipe. At a
position 2.5m below the line of the pipe, the flow of water has curved outward 3m beyond
the vertical line through the end of the plpe How far beyond thls vemcal line will the water
strike the ground?

/On lighting a rocket cracker it gets projected in a parabohc path and reaches a maximum
height of 4m when it is 6m away from the point of projection. Finally it reaches the ground
12m away from the starting point. Find the angle of projection.
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10. Points A and are 10km apart and it is determined from the sound of an explosion heard 5

these points at different times (hat the location of the explosion is 6km closer to A than .B'
Show that the location of the explosion is restricted to a particular curve and find an cquatigy
ofit.
Example 5.10
Find the equation of the cirele passing through the points (1,1), (2,—1),and(3,2).
Example 5.19
Find the vertex, focus, directrix, and Jength of the latus rectum of the  paraboly
X =4y =Sy —1=0.

Examplc 5.21
. 1 i i ] 3 i i i .

Find the equation of the ellipse whose cccentricity is PR one of thge foci i5(2,3) and
direetrix is x =7, Find the length of the major and minor axes of the cllipse.
Example 5.22

Find  the foci, vertices and length of major and minor axis of the conic
4x7T+303" +40x - 288y +532 = 0.
Example 5.23 '

For the ellipse4x” + y* +24x—2y +21=0, find the centre, vertices, and the foci. Also prove
that the length of latus rectum is 2.
Example 5.26

Find the centre, foci and eccentricity of the hyperbola 11x* —25y* —44x+50y—256=0.
Example 5.29

Find the equations of tangent and normal to the parabolax® +6x+4y+5=0at (1,-3).
Example 5.30

Find the equations of tangent and normal to the ellipse x* +4y* =32 in cartesian form and

parametric form when 6 = —471—' .

Example 5.31

A semielliptical archway over a one-way road has a height of 3m and a width of 12m. The
truck has a width of 3m and a height of 2.7m . Will the truck clear the opening of the archway?

Example 5.40
Two coast guard stations are located 600 km apart at points A(0,0)and B(0,600). A distress

signal from a ship at P is received at slightly different times by two stations. It is determined that
the ship is200km farther from stationA than it is from station B. Determine the equation of
hyperbola that passes through the location of the ship.
Example 5.41

Certain telescopes contain both parabolic mirror and a hyperbolic mirror. In the telescope
shown in figure the parabola and hyperbola share focus £, which is 14mabove the vertex of the

parabola. The hyperbola’s second focus IY, is 2m above the parabola’s vertex. The vertex of the

hyperbolic mirror is 1m below F|. Position a coordinate system with the origin at the centre of the
hyperbola and with the foci on the y -axis. Then find the equation of the hyperbola.
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EXERCISE 6.1
8. If G is the centroid of a AABC | prove that
(area of AGAB) =(arca of AGBC) = (area of AGCA) = ; (arca of AABC).

9. Using vector method, prove that cos(ex — /) = cos excos fF+ sin exsin /7.
10. Prove by vector method that sin(e + /) = sin e cos /#+cos exsin 7.
EXERCISE 6.3
4 If @=2{+3)~ k. bm’u{iﬁhi\ ,:._,u7j+%k verify that
O (dxb)xe=(a-&)b - ~(6-¢)a (i) @x(bx)=(a-c)b~(d-b)e
EXERCISE 6.5
. Show that the lines 7 =(6f+_;'+21\7)+ .v(f+2}'~3[’) and 7 :(3f+2}~2/€)+f(2f+4}—5’2)

are skew lines and hence find the shortest distance between them.

rJ

| g 5 e
4. Show that the lines '—‘3—”:1-73.:—1:() and "26 = l.) 2 =0 intersect. Also find the

point of intersection.
S. Show that the straight lines x+1=2y=-12z and x=y+2=6z~6 are skew and hence find

the shortest distance between them.
6. Find the parametric form of vector equation of the straight line passing through (-1,2,1) and

parallel to the straight line F=(2f +3}—1\:)+t(f —2}'+l€) and hence find the shortest
distance between the lines.

7. Find the foot of the perpendicular drawn from the point (5,4,2) to the line
xt]l " y=3 2=l

S e B eqe Also, find the equation of the perpendicular.

EXERCISE 6.7
1. Find the non-parametric form of vector equation, and Cartesian equation of the plane passing
24 1 i
through the point (2,3,6) and parallel to the straight lines x2 = y;— =z ] 2 and

x43 y=3aurnzHl
2 -5 =37
2. Find the parametric form of vector equation and Cartesian equation of the plane passing
through the points (2,2,1),(9,3,6) and perpendicular to the plane 2x+6y+6z=9.
3. Find parametric form of vector equation and Cartesian equation of the plane passing through
the points (2,2,1),(1,-2,3) and parallel to the straight line passing through the points

(2,1,-3) and (-15,-8).
4. Find the vector (parametric and non-parametric) and Cartesian equations of the plane passing
through the point (1,-2,4) and perpendicular to the plane x+2y—3z=11 and parallel to the

x+7 y+3 F4

= —

0 ~1 1
5. Find the vector (parametric and non-parametric) and Cartesian equations of the plane

the line ?=(f—]+3l€)+t(2f~}'+4/€) and perpendicular to plane

line
containing

?-(f+2}'+l€)=8.
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artesian form of the equations of the

6. Find the vector (parametric and non-parametric)and C 2y (—1,~2.6), and (6.4,-2) .

plane passing through the three non-collinear points (3.6,

. ) Artesian equations of the pla
7. Find the non-parametric form of vector equation, and Cartestan €678 e

r= (6? -7 +£)+ s(—f 27+ 13)-+-r(--5f ~d] ~5’\7)-
IEXERCISE 6.8 . 5 o el
1. Show that the straight lines r= (5; +7J “3/{) s (4’ g _‘51\) nd

: 3 1 ~ . 1 la .
?=(85+4?+5k)+r(7f+ ;’+3k) arc coplanar. Find the vector equation of the plane iy

which they lie.

x-2 y-3 z-4 x—1 )”4: 25 are coplanar. Also, fing

and ——=—

1 3 -3 2 I

rJ

. Show that the lines

the cartesian equation of the plane containing these lines.

x=1_y-2_z-3 and x—3=)”_2=_z_—_1 are coplanar, find the

3. If the straight lines

2 m 1 m?* 2
distinct real values of m.
. : x=1_y+1 2z x+1:y+1=£ are coplanar, find A4 and
4. If the straight lines > =7 "3 and wa )
Cartesian equation of the plane containing these two lines.
EXERCISE 6.9

88

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

2 .
x+2y+3z=2 and x—y+z =23, and at a distance ﬁ from the point (3,1—-1).

7. Find the point of intersection of the line x—1===z+1 with the plane 2x-— y+2z=2.

N |

Also, find the angle between the line and the plane.
8. 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.
Example 6.1(Cosine formulae) _
With usual notations, in any triangle ABC, prove the following by vector method.

(i) a®=b*+c*—2bccosA (i) b* =c*+a*—2cacosB
(i) ¢*=a’+b*—2abcosC
Example 6.2 o
With usual notations, in any triangle ABC, prove the following by vector method.
(i) a=bcosC+ccosB (i) b=ccosA+acosC

(iii) c=acos B+bcos A
Example 6.3
By vector method, prove.that cos(er+ ) =cosacos f—sinasin .
Example 6.5
Prove by vector method that sin(a— ) =sinacos f—cosasin 5.
Example 6.6

If D is the midpoint of the side BC of a triangle ABC, then show by vector method that
|ABF +|AC[P=2(ADFJ +|BDJ).
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Exan\}ple 6.7
~' Show that the altitudes of a triangle are concurrent by using vectors.

Example 6.8
In triangle ABC, the points D,E,F arc the midpoints of the sides BC,CA and AB,

respectively. Using vector method, show that the area of ADEF is equal to % (area of AABC).

Example 6.16

Show that the four points (6,-7,0), (16,—-19,—4), (0,3,-6), (2,-5,10) liec on a same plane.
Example 6.21 (each)

Q-l.

For any four vectors a,b,¢ c,
® (ax)x(exd)- )i
@) (@xb)x(ex d)= -[5.e.d]

Example 6.22

If @=-2/+3j-2k,b=3-j+3k é=2{~5]+k, find (@xb)xZ and a@x(bxZ). State
whether they are equal.

, verify

dle-[a.b
5

:m

ql

0l
Q

b

E
=

Example 6.23
Ifa=i —Ja b=i } 4kA, E=3}—I:: and d 21+5j+k verify that
() (@xb)x(Exd)=[a,b,d1¢ -[4,b,é1d
Gi) (@xb)x(Exd)=[a,¢,db —[b,c,dd

Example 6.24

A straight line passes through the point (1,2,—3) and parallel to 47 +5}—7I€ Find (i) vector
equation in parametric form (ii) vector equanon in non- parametnc form (iii) Cartesian equations of
the straight line.

Example 6.25

The vector equation in parametric form of alineis 7 = (31 ~2] J +6k)+t(2: j’+3]€). Find (i)
the direction cosines of the straight line (ii) vector equation in non-parametric form of the line (iii)
Cartesian equations of the line ‘

Example 6.27

Find the vector parametric and Cartesian equa’uons of a straight passing through the points
(-5,7,—4) and (13,—5,2). Find the point where the stralghg line crosses the xy ,plane.

Example 6.37

Find the coordinates of the foot of the perpendxcular drawn from the point (-1,2,3) to the
straight line 7 =({ —4] 3 +3k)+12(2f +3j+k). Also, find the shortest distance from the point to the
straight line. % L

Example 6.43
Find the non-parametric form of vector equation and Cartesian equatlon of the plane passmg

through the point (0,1,—5) and parallel to the straight lines 7= (1 +2] - 4k)+s(2z +3j +6k) and

F=(l— 3_]+5k)+t(l+j k). . »
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Example 6.44
i i % “artesian form of the equation
Find the Vector parametrie, vector non-parametric and Cartest m”l(l)l o the Simight (] .
1 # . e B b 13 '
plane  passing through the  points (- 1.2.0). (2.2 -Dand  paralle lin,
X =] :‘\‘ + 1 s

1 . ~1
Example 6.46

~ . o (3] -5k )+ s(37 457 +7K) .
‘\h\\\\' ﬂ];u ‘hl‘ hnCS r :,-:(—1 — 3[ *‘5,&) 4 -?(3’ I sl 'lnd

P (fi 137+ (»i) +l(f+~1}'+7lf) are coplanar. Also.find the vector equation in non-parameyy;
torm ot the plane containing these lines.
Example 6.50

Find the distance of the point (5.-5,-10) from the point of intersection of a straight |j,,

passing through the points A(4.1,2)and B(7,5,4) with the plane x—y+2=3.
Example 6.53

Find the equation of the planc passing through the intersection of the plape,
F 'U 4 +’G)+1 =0and 7’-(2?—3}#51\7) = 2and the point (-1,2,1).
Example 6.54

Find

the equation of the plane passing through the intersection of the plane;
2x+Jyp—rsa

7=0 andx+y—2z+5=0 and perpendicular to the plane x+ y—3z—-5=0.
Example 6.55

Find the image of the point whose position vector is i+2j+3k in the plane
F-(f+2}+415)=38.

EXERCISE 7.1

. A camera is accidentally knocked off an edge of a cliff 400 ft. high. The camera falls 3
distance of s =—16¢7 in ¢ seconds.

[}

(1) How long does the camera fall before it hits the ground?

(11) What is the average velocity with which the camera falls during the last 2 seconds?

(iii) What is the instantaneous velocity of the camera when it hits the ground?

L)

- A particle moves along a line according to the law s(f) =2¢* —9¢% +127 —4 , where >0,
(i) At what times the particle changes direction?

(ii) Find the total distance travelled by the particle in the first 4 seconds.

(111) Find the particle’s acceleration each time the velocity is zero.

7. A beacon makes one revolution every 10 seconds. It is located on a ship which is anchored 3

km from a straight shore line. How fast is the beam moving along the shore line when it
makes an angle of 45° with the shore?

8. A conical water tank with vertex down of 12 metres height has a radius of 5 metres at the top.

If water flows into the tank at a rate 10 cubic m/min, how fast is the depth of the water
increases when the water is 8 metres deep?
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9. A ladder 17 metre long is leaning

against the wall. The base of the ladder is pulled away from
the wall at a rate of' 5 ‘ ' o

_ m/s. When the base of the ladder is § metres from the wall.

(l) l’IO\\’ li\Sl 1S th‘. l()p (\I'lhc ];](l(h‘,r n]()\/in“ down the \VH“?

ii) At what rate 5 Wi g : X i

(i1) .‘( rate, the arca of the triangle formed by the ladder, wall, and the floor, is

changing?

10. A police jeep. approaching : i A ' . ) . . .
[ . Jeep, approaching an orthogonal intersection from the northern dircction, is chasing

a speeding car that has turned « " . . :

£ (i g cov that has turned and moving straight cast. When the jeep is 0.0 km north of the

intersection ; ; £ :

. un; noand the car is 0.8 km 1o the cast. The policc determine with a radar that the

distance betwee MR o . . . ; :

\ 1( ce between the jeep and the car is increasing at 20 km/hr. If the jeep is moving at 60

- M - A Ty e ¢ ~ ) = . B

nvhir at the instant of measurement, what is the speed of the car?

EXERCISE 7.2

0 Fi N .
2. Find the angle between the curves vy =2 and x° + 4y =0.

) : r ~ y ~ 2 = 2
10. Show that the two curves —y" =1’ and xy=c¢’ where ¢,r arc constants, cut
orthogonally.

EXERCISE 7.4
I. Write the Maclaurin series expansion of the following functions:
W) tan'(x) s —1<x <1 (vi) cos®x
EXERCISE 7.5
Evaluate the following limits, if necessary use I’Hopital Rule :

8. lim x* 9. lim(l + l)
x—0 x=>c0 X
1
10. lim(sin x)*™"* 11. lim (cos x)¥
T x—0"

~

12. If an initial amount A, of money is invested at an interest rate r compounded n times a

year, the value of the investment after ¢ years is A=AO(1+£) . If the interest is
n
compounded continuously, (that is as n— o), show that the amount after r years is
A=Ae".
EXERCISE 7.6
1. Find the absolute extrema of the following functions on the given closed interval.
Gi) f(x)=3x*-4x> ; [-1,2]

2. Find the intervals of monotonicitics and hence find the local extremum for the following

functions:

.. X
() f(x)=2x"+3x"—12x (i) f(x)= —

2 ; . X!

(i) f(x) = — (iv) f(x)="——logx
1-¢* ) 3
Vi1
(v) f(x)=sinxcosx+35, x€ |:(), —2—J
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EXERCISE 7.7

1. Find intervals of concavity and points of inflexion for the following functions:
(1) f(x)=x(x-4) (ii) f(x) =sinx+cosx, 0< x <27
111 1 X -X
(iii) f(x)=-£(e‘ -e )
2

i : i i ivative test:
. Find the local extrema for the following functions using second derivative te

(1) f(x)=-32" +54° (i) f(x) = xlog x

+ For the function f(x)=4x"+3x* —6x+1 find the intervals of monotonicity, local extrem, |

intervals of concavity and points of inflection.
EXERCISE 7.8 '

+ Find two positive numbers whose sum is 12 and their product is maximum,

. Find the smallest possible value of x* + y2 given that x+y =10,

- A garden is to be laid out in a rectangular arca and protected by wire fence. What is p,
largest possible area of the fenced garden with 40 metres of wire.

- A rectangular page is to contain 24cm?® of print. The margins at the top and bottom of th,
page arc 1.5 cm and the margins at other sides of the page is 1 cm. What should be the
dimensions of the page so that the area of the paper used is minimum?

6. A farmer plans to fence a rectangular pasture adjacent to a river. The pasture must contain

1,80,000 sq.mtrs in order to provide enough grass for herds. No fencing is needed along the
river. What is the length of the minimum needed fencing material?

7. Find the dimensions of the rectangle with maximum area that can be inscribed in a circle of
radius 10 cm.

8. Prove that among all the rectan

9. Find the dimensions of the lar
cm.

gles of the given perimeter, the square has the maximum area,
gest rectangle that can be inscribed in a semi circle of radius r

10. A manufacturer wants to design an o
sq.cm. Determine the dimensions of t

11. The volume of a cylinder is given b
r+h=6.

pen box having a square base and a surface area of 108
he box for the maximum volume,

y the formula V = 7734, Find the greatest value of V if

12. A hollow cone with base radius a cm and height b ¢m is placed on a table. Show that the

volume of the largest cylinder that can be hidden underneath is % times volume of the cone.

EXERCISE 7.9
2. Sketch the graphs of the following functions :

)] y=—-:1;(x3—3x+2).

(II) y=xJ4-x.

2
x“+1
Il y =
(1D y )
1
AV)y =——
e
Note : The above 4 sub-divisions have more than 10 stages apart from the diagram. Hence any 3
points is enough for 5 marks.
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Example 7.1

For the function f(x)=x?xe[0,2], compute the average rate of changes in the subintervals

[0,0-519[0-5’1],[1:I-S]a[l-s, 2] and the instantaneous rate of changes at the points x=0.5,1,1.5, 2.
Example 7.6

A particle moves along a horizontal line such that its position at any time r>0 is given by
2 . ! .
S(;):f —6r" +9r+1, where s is measured in metres and ¢ in seconds.

(1) At what time the particle is at rest.
(2) At whattime the particle changes direction.
(3) Find the tot

al distance travelled by the particle in the first 2 seconds.
Example 7.7

If we blow air into a balloon of spherical shape at a rate of 1000c/m’ per second. At what rate

the radius of the baloon changes when the radius is 7cm? Also compute the rate at which the
surface area changes.

Example 7.8

The price of a product is related to the number of units’ available (supply) by the equation
Px+3P—16x=234 where P is the price of the product per unit in Rupees and x is the number of
units. Find the rate at which the price is changing with respect to time when 90 units are available
and the supply is increasing at a rate of 15 units/week.

Example 7.9

Salt is poured from a conveyer belt at a rate of 30 cubic metre per minute forming a conical pile
with a circular base whose height and diameter of base are always equal. How fast is the height of
the pile increasing when the pile is 10 metre high?

Example 7.10 (Two variable related rate problem)

A road running north to south crosses a road going east to west at the point P. Car A is
driving north along the first road, and car B is driving east along the second road. At a particular
time car A is 10 kilometres to the north of P and traveling at 80 km/hr, while car B is 15

- kilometres to the east of P and traveling at 100 km/hr. How fast is the distance between the two
cars changing?

Example 7.14
Find the acute angle between y = x* and y = (x—3)2.
Example 7.15
Find the acute angle between the curves y=x* and x=y” at their point of intersections (0,0)
and (1,1).
Example 7.17
If the curves ax” + by =1 and cx® +dy” =1 intersect each other orthogonally if,

I 1 1 1

a b c d
Example 7.18

Prove that the ellipse x* +4y” =8 and the hyperbola x* —2y* =4 intersect orthogonally.
Example 7.30

Expand 10g(1+x) as a Maclaurin’s series upto 4 non-zero terms for —1<x<1.
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Example 7,31
e ey _ ) /4 T
Expand tan A1 aseending powers of x upto 5" power for =2 <x< P
Example 7.32

Trites ~ Y . 2 § I
Write the Taylor series expansion of — about x=2 b

y finding the first three non-zero term,
X '
Example 7.43

1
Using the 'Hopital rule prove that, lim(1+x)" =¢.
x50
Example 7.44

1
Evaluate : lim(1 4 2x) 28
X—x

Example 7.45

1
Evaluate : 1im yi— .

x>t

Example 7.51

Find the intervals of monotonicity and hence find the local extrema for the functig,
Fx)=ux3.

Example 7.53

Discuss the monotonicity and local extrema of the function
f (@) =log(l+x)~ =

—_—

X
" »X>—1 and hence find the domain where, log(1+ x) > ——
50

+x
Example 7.54

Find the intervals of monotonicity and local extrema of the function Sf(x)=xlog x+3x.
Example 7.55

1
Find the intervals of monotonicity and local extrema of the function fx)= a2
+x
Example 7.56
Find the intervals of monotonicity and local extrema of the function f(x)= ] a 5.
+ x°
Example 7.57 :
Determine the intervals of concavity of the curve ) =(x-1? -(x=5),xeR and, points of
inflection if any.
Example 7.58

Determine the intervals of concavity of the curve y =3+sinx.
Example 7.59

Find the local extremum of the function f(x)=x*+32x.
Example 7.60

Find the local extrema of the function f(x)=4x®-6x".
Example 7.61

Find the local maximum and minimum of the function x*y* on the line x+ y=10.
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Example 7.62

A 12 square unit piece of thin material is to be made an open box by cutting small squares

from the four corners and folding the sides up. Find the length of the side of the square to be
removed when the volume is maximum?

Example 7.63

Find the points on the unit circle 2 4+ y* =1 nearest and farthest from (1,1).
Example 7.64

A steel plant is capable of producing x tonnes per day of low-grade steel and y tonnes per

day of a high-grade stecl, where y = 410_5x. If the fixed market price of low-grade steel is half
—Xx
that of high-grade steel, then what should be optimal productions in low-grade steel and high-grade
steel in order to have maximum receipts (gains).

Example 7.65

Prove that among all the rectangles of the given area square has the least perimeter.
Note :

The following 4 examples have more than 10 stages apart from diagram. Hence any 5 points
is enough for 5 marks.

Example 7.69

Sketch the curve y= f(x)=x*-x—6.
Example 7.70

Sketch the curve y = f(x) =x* —6x—9.
Example 7.71

2
Sketch the curve y= ok .
(x—=1)

Example 7.72

Sketch the graph of the function y = 3 ; =

x p—
EXERCISE 8.1

1. Let f(x)=3%/x. Find the linear approximation at x=27. Use the linear approximation to
approximate 27.2.
EXERCISE 8.2

5. The trunk of a tree has diameter 30cm. During the following year, the circumference grew
6cm.

(i) Approximately, how much did the tree’s diameter grow?
(ii) What is the percentage increase in area of the tree’s cross-section?
EXERCISE 8.4
2. For each of the following functions find the f,, f,, and show that f, = f, . (each 5 marks)

@) flxy)= —L (i) f(x,y)=tan™ (—A—J (iii) f(x,y)=cos(x* —3xy)
y+Ssinx y
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| 2432 ouU ou
3. 1fU(x,y,z)=2 +) +372v . fi d_(‘zy._,——,and——--
¥.2) p 32y, find — o Py

5. For each of the following functions find the g ., 8> &y and g,

(i) g(x, y)=we" +3x°y (i) g(x,y) =log(5x+3y)

(i) g(x.¥) = X" +3xy =7y +cos(5.x) (cach 5 marks)
200 62w 62“}
| ow oW — =0.
6. Let w(x, y,2) = =, (x, y,z) # (0,0,0). Show that ———axz + E)yz e a2
. ‘ , oV oV
7.1 V(x.») =e¢'(xcos y— ysin ¥), then prove that _6;2_+ oy’ =0.
X y 0
9. I vy, »2)=x'+ vy + 2 +3xyz . show that @ = .
) < yZ , sho ayaz azay
EXERCISE 8.6

1. If ll(.\’, y) = xzy+3xy4,x =¢' and y= sint, find _Cgl_ and evaluate it at ¢ = 0.
!

2. If v(x, y) = xsin(xy*),x =logr and y=e¢', find El—‘i
dt
) If}’(- ) = 2 2 2 ! L 4 aw
WX, y,2)=x"+y"+ 7%, x=¢€',y=¢'sint and z =¢' cost, find 0
4. Let U(x, y,z) = ce y e i ind 24U
X, y,2)=xyz,x=e',y=e"'cost,z =sint,t € R . Find o
t
5. If W(x,y)=6x3—3xy+2y2,x:e‘,y:coss,seR, find Z—w and evaluate at s =0,
s
6. If z(x,y)=xtan"(xy),x:zz,y——-se’,s,teIR. Find gz_ and % at s=r=1.
s t

7. Let u(x,y)=e"siny, where x=st>, y=s%,5,t <R . Find % , % and evaluate them at (1,1).

8. Let z(x,y)=x" ——3x2y3, where x=s¢',y=se¢™,5,t € R. Find % and oz

os ot
/9. W(x,y,z)=xy+yz+zx,x:u—v,y=uv,z:u+v,u,veR. Find oW ow

1 EYRE
them at (—,1).
2

EXERCISE 8.7

2 2 3.
2x"y+3xy" +y’ is homogeneous: what is the degree? Verify Euler’s

and evaluate

2. Prove that f(x, y) = x> —
Theorem for f.

3. Prove that g(x,y)= xmg(lj
x

is homogeneous; what is the degree? Verify Euler’s Theorem
for g.
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2+ 2
5.1If v(x,y)zlog(x Y , prove that xg\_+yf3_v =1.
xX+y ox oy

) d x—+ y—+2z2—
Xt 4y’ Y

1.4 ’2 4 _ 1 4 '
6. If w(x,y,2)=log SXy +7y'az” =5y'z fin ow Ow ’(')u, .
ox Ay 0z

Example 8.4

A right circular cylinder has radius r =10 cm. and height /=20 cm. Supposc that the radius
of the cylinder is increased from 10 cm to 10.1 cm and the height does not change. Estimate the
change in the volume of the cylinder. Also, calculate the relative error and percentage crror.
Example 8.11

Let f(x,y)=0if xy=0 and f(x,y)=1 if xy=0.

(1) Calculate : 6f (0 0), o (0 0).

(i1) Show that f is not continuous at (0,0).
Example 8.12

Let F(x,y)=xy+y’x+7 forall (x,y) € R2. Calculate %5(—1,3) and %(—2,1).
X

Example 8.13
. ; of of o' f o' f
Let L y) = 2y 4oty .y) € R%. Calculate =-,~ and ——, and ——,
f(x,y)=sin(xy*) +e for all (x, ) alculate % 3y an Syox a0y
Example 8.14
y : Y] 2
Let w(x,y)=xy+ f for all (x,y) € R>. Calculate Iw and aw .
y +1 Oyox Oxoy
Example 8.15
Let u(x,y)=e > cos(2x) forall (x,y)€ R?. Prove that u is a harmonic function in R?.
Example 8.18
Verify £=ﬂ:— dx OF @ for the function F(x, y) = x* —2y* +2xy where

dt Ox dt 6y dt
x(t) = cost, y(t) =sint,t €[0,27].

Example 8.19

Let g(x,y)=x*—yx-+sin(x+y),x@)=€”,y() =¢",t € R. Find ‘jig
t
Example 8.20
og 0g
Let g(x,y)= 2y+x0,x=2r—8,y=r >42s,r,5s€R. Find =
or’ or’
Example 8.22
.- +y ou ou |1
If u=sin™| —= Show that x —+ y—=—tanu.
(\/; + .\/;] ox ay 2
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tJ

/A(Find the area of the region bounded

4. Find the area of the region bounded by the line y=2x
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XERCISE 9.1 ; X
I end rule with the panmon

i by applying the left-

{1.1,1.2,1.3, 1.4, 1.5}

ith the partitjg
e right-end rule W N

{1.,1.2,1.3, 1.4, 1.5}.

1.5

plying the mid-point rule with the partitig,
ap

f1.0,1.2,1.3, 1.4, 1.5}
EXERCISE 9.2

- Evaluate the following integrals as the limit of sums:
i 2
@) j (5x+4)dx (ii) j (4x? —1)dx
0 1
EXERCISE 9.3

- Evaluate the following integrals using properties of integration:

(x” +xcosx+tan® x+1)dx

(i)

ii) IJI:‘I e LA

N &
(v) J' sin® xcos® x dx (vi) J' |5x—3| dx
0

2. ) 2
smTx "0S

cos” x : 1 1
(vii) j sin™ \Jr dt + I cos"_'\/z: gt M (vm) I .lggﬂdx
0 0

0

( )J'XSIIIX

l1+sinx

(xi) _[xl:sin2 (sin x)+cos® (cos x)] dx

EXERCISE 9.7
1. Evaluate the following
T i

2. ¥ je*“”x’dx—_—sz,a >0, find « .
f]

EXERCISE 9.8

v 2 X
by the curve 2+ x — +y =0, x-axis, x=_3 and x=3.

“+35 and the paraboly y=x>—-2x.
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5. Find the area of the region bounded between the curves y = sinx and y=cosx and the lines
x=0and x=7x.

6. Find the area of the region bounded by y=tanx, y=cotx and the lines x=0, x=—’2£,

y=0.

7. Find the area of the region bounded by the parabola y? =x and the line y =x-2.

8. Father of a family wishes to divide his square field bounded by x=0, x=4, y=4 and
y =0 along the curve y’ =4x and x* =4y into three equal parts for his wife, daughter and
son. Is it possible to divide? If so, find the area to be divided among them.

9. The curve y = (x=2)* +1 has a minimum pointat P. A point Q on the curve is such that the
slope of PQ is 2. Find the area bounded by the curve and the chord PQ.

10. Find the area of the region common to the circle x*+ y* =16 and the parabola y* =6x.

EXERCISE 9.9
2. Find the volume of the solid generated by revolving the region enclosed by

y=e,y=0,x=0 and x=1 about x -axis, using integration.

Find the volume of the solid generated by revolving the region enclosed by x’=1+y and
vy =3 about y -axis, using integration.

4. The region enclosed between the graphs of y=x and y=x’ is denoted by R, find the

volume generated by R when R is rotated through 360° about x -axis, using integration.
5. Find the volume of the container which is in the shape of a right circular concial frustum as
shown in the given figure by using integration.
6. A watermelon is ellipsoid in model. Its major and minor axes are 20 cm and 10 cm
respectively. Find its volume by revolving the area about its major axis.

Example 9.1
Estimate the value of j:sxzd.x using the Riemann sum corresponding to 5 subintervals of

S.;)

~ equal width and applying (i) left-end rule (ii) right-end rule (iii) the mid-point rule.
Example 9.2

1
Evaluate_fxdx, as a limit of a sum.

Example 9.3

1
Evaluate Ix3 dx, as a limit of a sum.

Example 9.4
4
Evaluate I (2)c2 +3) dx, as a limit of a sum.
1

- Example 9.10

2
Evaluate: I
: L (x+ ])(x + 2)
- Example 9.11
% cos@
Evaluate : j - - do
o (1+sin @) (2 +5in O)
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Example 9,12
1
N |

sin” x
Evaluate : I ——dx.

0 (- )3
Example 9.13

Evaluate :

Cmro |

(Jtnn X ++Jcol .\')dx .

=

(

Example 9.14
Evaluate : If[xz] dx, where [x] is the greatest integer function.
0
Example 9.15
Evaluate : I|x+3| dx.

Example 9.16

Show that

Example 9.17

T .
Prove that _[ SIn2x dx
0

T
sin*x+cos*x 4

Example 9.18

z dx 1 a
4 N - a
Prove that jﬂ a’sin® x+bicos’x  ab " (bj » wherea, &0,

Example 9.19

z 1
Evaluate J“‘

0

——— dx.
sin x +cos x

Example 9.21

T

Evaluate I

—dx .
0 1+sinx

Example 9.27
Prove that LZ log(1+ tan x)dx = %log 2.
Example 9.28

Show that J‘(: (tan'l x+tan™'(1- x)) dx = —]25 —log, 2.

Example 9.30

T cos’x
Evaluate I
1+a*

—JT
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Example 9.36
Evaluate j — dx —
5 4sin” x+5cos’ x
Example 9.40

2a
Evaluate IO xX*J2ax - xdv.
Example 9.43
Prove that _[0 e 'X"dv=n!, where nisa positive integer.

Example 9.45
Show that I'(n) = 2J‘e““2x2""'dx.
0
Example 9.46
) x" !
EvaluateIFdx, where nis a positive integer>2.
0

Example 9.49
2 2
Find the area of the region bounded by the ellipse x_2 + %7 =1.
: a

Example 9.50

Find the area of the region bounded between the parabola y?> =4ax and its latus rectum.
Example 9.51

Find the area of the region bounded by the y -axis and the parabola x =5—4y—y*.
Example 9.52

Find the area of the region bounded by x— axis, the sine curve y =sinx, the lines x=0and
x=2r. .
Example 9.53

Find the area of the region bounded by x-—axis, the curve y=|cosx , the lines x=0and

X=7.
Example 9.54
Find the area of the regioun bounded between the parabolas y* =4x and x* = 4y.

Example 9.55
Find the area of the region bounded between the parabola x* = y and the curve y = || -

Example 9.56

Find the area of the region bounded by y =cosx,y =sinx, the lines x =i—r— and x = ST” .

Example 9.57
The region enclosed by the circle x* + y* =a? is divided into two segments by the line x=#
. Find the area of the smaller segment.
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Example 9,58 o dx. the I
3 . _ . led by the parabola y= =X, Ing
Find the area of the region in the first quadrant bounded by

¥+ ¥y =3 and y -axis.
Example 9,59
Find, by integration, the arca of the region bounded by the lines axely
and the wv-axis.
Example 9.60

R 18 P . ‘0 C. whose vertices A p
Using integration find the arca of the region bounded by triangle ABC, ’

and Care (-1.1), (3,2) and (0,5) respectively.
Example 9.61

N " . . : P . y-axis, the tangent ang
Using integration, find the area of the region which is bounded by X ’

normal to the circle x* + y* =4 drawn at (l, \/5 )
Example 9.63

Find the volume of a right-circular cone of base radius r and hcight £.
Example 9.64

Find the volume of the spherical cap of height 4 cut of from a sphere of radius r.
Example 9.65

.
Find the volume of the solid formed by revolving the region bounded by the parabola y = x*,
X-axis, ordinates x=0 and x =1 about the x-axis.
Example 9.66

Find the volume of the solid formed by revolving the region bounded by the ellipse
~+ zz =1,a > b about the major axis.

a
Example 9.68

Find, by integration, the volume of the solid generated by revolving about y-axis the region

bounded between the curve y = %\/xz —16, x =4, the y-axis, and the lines y=1 and y=6.

Example 9.69

Find, by integration, the volume of the solid generated by revolving about y-axis the region
bounded by the curves y=1logx, y=0, x=0 and y=2.

EXERCISE 10.5

1. If F is the constant force generated by the motor of an automobile of mass M | its velocity

L 4 .
v is given by M o F —kv, where k is a constant. Express v in terms of t given that

v=0when r=0.

2. The velocity v, of a parachute falling vertically satisfies the equation V'dlz g( —-v—z-],
dx K

where g and k are constants. If v and x are both initially zero, find v in terms of x
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. and which passes through the point

3. Find the equation of the curve whose slope is

X+ x
(1,0).
4. Solve the following differential equations:
(ii) ydx+(l + x’)t:m" xdy=
X 2
W) (e* + l)cos X dx+e”sinx dy =0 (vi) (ydx- x")’)c“t(;) =ny dx
. (f'v 2 . s — ] 2 +])(Lt
(vii) i 25-x* =0 (viii) xcosy dy=¢"(xlogx
x

- dy dy g 2 +

(ix) ta“)-c;,;——COS(x+y)+cos(x—y) (x) —d—x—tan (x+)

EXERCISE 10.6
Solve the following differential equations:

L. [x+ )’COS(Z)]dx=xcos(l)dy 2. (x3+y3)dy—x2ydx=0
X X
3. ye;dx=[xe; +dey 4. 2xydx+(x2 +2y2)dy =0

5. (y2—2xy)dx=(x2——2xy)dy 6. x%=y—xcosz(%j

2 2
7. [1+3e")dy-}—3eI (l—szxz 0, given thaty =0 when x=1.
x
8. (x*+y*)dy=xydx.ltis given that y(I)=1 and y(x,) =e. Find the value of X, .

EXERCISE 10.7
Solve the following Linear differential equations:

2. (l—xz)%—xy=1

3. iy__,_Z:sinx 4. (x2+1)ﬂ+2xy=\/x2+4
dx x ‘ Cdx ]
5; (2x—10y3)dy+,ydx=0 6. xsinx%+(xcosx+sinx)y=sinx
a0\ dx - | dy Yy
—gt 1-x* =0 8. —+——==1—-
& (y ‘ )dy+ 2 dx  (1-x)Jx v

Q_l_ y =sin2x

9. (1+x+xy )dic’ (y+y3)=0 | " dx xlogx logx

dyys, devs. 4 12@ sinx  3x?
1. (x+a)ZxF 2y=(x+a) “dr 142 1420

dy = 14 xfil+2 —-x*logx=0
13. xa+y-xlogx T y g2
15. ﬂ+3—y=—12—,given that y=2 when x=1

dx x Xx
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EXERCISE 10.8

. - artatn hastefin.c 3 is proportion
- The rate of increase in the number of bacteria in a certain bacteria culture is prop al

‘ : i many bacterig v,
the number present. Given that the number triples in 5 hours, find how many be O wi|)
be present after 10 hours?

; : » rate of increasc of population ;
- Find the population of a city at any time t, given that the rate of increase of population is

proportional to the population at that instant and that in a period of 40 years the Populatiy,
increased from 3,00,000 to 4,00,000.

ic circuit ¢ ining resistan
- The equation of  clectromotive force for an clectric circuit containing re ce ang

selt-inductance is E =

Ri + Lﬂ , where E is the clectromotive force given to the circuit, R
dt

. . . T : | at ti enE =
the resistance and L, the coefficient of induction. Find the current i at time t when E =

. The engine of a motor boat moving at 10 m/s is shut off. Given that the retardation at any

subsequent time (after shutting off the enginc) equal to the velocity at that time. Find the
velocity after 2 seconds of switching off the engine.

- Suppose a person deposits 10,000 Indian rupees in a bank account at the rate of 5% per
/ annum compounded continuous]

y. How much money will be in his bank account 18 month
later?

Assume that the rate at which radioactive nuclei decay is proportional to the numl?er of
such nuclei that are present in a given sample. In a certain sample 10% of the original

number of radioactive nuclei have undergone disintegration in a peri(_)d_ 9f 100 years.What
percentage radioactive nuclei will remain after 1000 years? (Take the initial amount as A))

- Water at temperature 100°C cools

in 10 minutes to 80°C in a room temperature of 25°C.
Find
(1) The temperature of water after 20 minutes

(i1) The time when the temperature is 40°C [loge 1—; =-0.3101; log,5= 1.6094]

- At 10.00 A.M. a woman took a cup of hot instant coffee from her microwave oven and

placed it on a nearby Kitchen counter to cool. At this instant the temperature of the coffee
was 180°F, and 10 minutes later it was 160°F . Assume the constant temperature of the

kitchen was 70° F . What was the temperature of the coffee at 10.15A . M.?

100°C is removed from a stove at time 7 =
kitchen. After Sminutes, the water temperature has decre
minutes later it has dropped to 65°C . Determine the temper
A tank initially contains 50 litres of pure water. St
with 2 grams of dissolved salt per litre flows into th

The mixture is kept uniform by stirring and the we
out of the tank at the same rate. Find the amount of s

0 and left to cool in the
ased to 80°C, and another 5
ature of the kitchen.

arting at time =0 a brine containing
€ tank at the rate of 3 litres per minute.
1l-stirred mixture simultaneously flows

alt present in the tank at any time ¢ > 0.
Example 10.12

Find the particular solution of (l + x3)
Example 10.13

dy —x*ydx =0 satisfying the condition y(1)=2.

Solve y'=sin? (x—y+1).
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Solve :

Example 10.15:
d -
Solve @ _ XTS5 .
dx  2(x—y)+7
Example 10.17
Solve(x2 —3y2)dx+ 2xydy =0.

Example 10.18
Solve(y+sfx2 + y? )abc—xdy =0, y(1)=0.

Example 10.19
Solve (2x+3y)dx+(y—x)dy =0.
. Example 10.21

Solve (l +2e* )dx +2e*” (1 - -i) dy=0.
y

Example 10.23
Solve |:y(1—xtanx)+x2 cosx]dx—xdy =0.
Example 10.24

d
Solve : -d—J:: +2ycot x =3x*cosec’x.
Example 10.25
Solvc(1+x3)ﬂ+6x2y =1+x.
dx

Example 10.26
Solve ye’dx = (y3 +2xe” )dy :

Example 10.27

The growth of a population is proportional to the number present. If the population of a colony
doubles in 50 years, in how many years will the population become triple?
Example 10.28

A radioactive isotope has an initial mass 200mg , which two years later is 50mg . Find the
expression for the amount of the isotope remaining at any time. What is its half-life? (half-life
means the time taken for the radioactivity of a specified isotope to fall to half its original value).

Example 10.29

In a murder investigation, a corpse was found by a detective at exactly 8 P.M. Being alert, the
detective also measured the body temperature and found it to be 70°F. Two hours later, the
detective measured the body temperature again and found it to be 60°F. If the room temperature is
50°F, and assuming that the body temperature of the person before death was 98.6°F, at what time
did the murder occur?

[log(2.43)=0.88789; log(0.5)= ~0.69315 |
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Example 10.30
A tank contains 1000 litres of water in which 100 gmms'of runs in a rate of 10 litres Pey
high-concentration solution of salt (usually sodium chiloride) m. water) : th;3 tank is kept uniform by
minute, and each litre contains 5grams of dissolved salt. The mlxl“lfc ?t any time 1.
stirring. Brine runs out at 10 litres per minute. Find the amount of salt a
EXERCISE 11.2 . d 5’ on remaining thy,
2. A six sided dic is marked *1° on one face, ‘3’ on two of its faces, an s, find )
faces. The dic is thrown twice. If X denotes the total score i“.two. thﬂ;:;étion
(1) the probability mass function (i) the cumulative digEigoion
(it) P4 <X <10) (i) P(X 20) ,
3. Find the probability mass function and cumulative distril')utl nd gidls.
child in families with 4 children, assuming equal pr obabilities for boys anc &
4. Suppose a discrete random variable can only take the values 0,1, and 2.

The probability mass function is defined by

xT+1
F(x) = ——k——, for x=0,1,2

salt is dissolved. Brine (Brine jg

on function of number of g

0 otherwise
Find (i) the value of k (ii) cumulative distribution function  (iil) P(X 21).
5. The cumulative distribution function of a discrete random variable is given by
0 —o<x<-1
0.15 -1<x<0
F(x)=<0'35 0<x<1
0.60 1<x<2
0.85 2<x<3
1 3<x<

Find (i) the probability mass function (i) P(X <1) and (iii) P(X =2).
6. A random variable X has the following probability mass function:

X 1 2 3 4 5
f(x) k* 2k* 3k’ 2k 3k
Find (i) the value of k& () PR=X <)) (i) P(3<X)

7. The cumulative distribution function of a discrete random variable is given by

-

0 for —-w<x<0

l for 0<x<l1

2

3 for 1<x<?2
F(x):<i

— for 2<x<3

5

2— for 3<x<4

10

1 for 4<x<ow

.

Find (i) the probability mass function (i) P(X <3) and (iii) PX >2).
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EXERCISE 11.3
3. Suppose the amount of milk so]q daily at a milk booth is dist

litres and a maximum of 600 litres wil probability density function
f(x)={k 200 < x <600

0 otherwisc
Find (i) the value of k

ributed with a minimum of 200

5 h . (i1) the distribution function
(ii1) the probability that daily sales will fall between 300 litres and 500 litres?

x

y he probability density function of X is givenby f(x)= ke 3 for x>0
0 for xz0

Find (i) the value of & (ii) the distribution function  (iii) P(X <3)
(iv) PS<X) (v) P(X <4)
5. If X is the random variable with probability density function,
x+1, -1=5x<0
fx)=13-x+1, 0=sx<I1
0 otherwise

then find (i) the distribution function F(x) (i) P(-0.5£X <0.5)

6. If X is the random variable with distribution function,
0, x<0

1
F(x)={=(x*+x) 0<sx<1
W =15(x*+x)
1, x21

then find (i) the probability density function f(x) (i) P(0.3<X <0.6).

EXERCISE 114

2. Two balls are drawn in succession without replacement from an urn containing four red balls
and three black balls. Let X be the possible outcomes of drawing red balls. Find the
probability mass function and mean for X .

4. Four fair coins are tossed once. Find the probability mass function, mean and variance for
number of heads occurred.
7. The probability density function of the random variable X is given by
16xe™ for x>0
fx)=
0 for x<0

find the mean and variance of X .
EXERCISE 11.5

6. If the probability that a fluorescent light has a useful life of at least 600 hours is 0.9, find the
probabilities that among 12 such lights
(i) exactly 10 will have a useful life of at least 600 hours;

(ii) at least 11 will have a useful life of at least 600 hours.

(iii) atleast 2 will not have a useful life of at least 600 hours.
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7. , BT s arc respectively 6 and 2.
The mean ang standard deviation of a binomial variate X are respectively

Find (i) the probability mass function i) P(x =3) (i) (X 22)- .
Example 11,7
If the probability mass function f£(x) of a random variable X is

x |0 7) 3 | 4
VN 5 5 1

find (i) its cumulative distribution function, hence find (ii) P(X <3) and, (iii) P(X 2 2)
Example 11.8 8 8
A six sided dic is marked ‘1’ on one face, ‘2’ on two of its faces, and ‘3’ on remaining thre,
faces. The die is rolled twice. If X denotes the total score in two throws.
(1) Find the probability mass function
(i1) Find the cumulative distribution function
(ii)Find P3< X <0) (iv) Find P(X > 4)
Example 11.9

Find the probability mass function f (x) of the discrete random variable X whose cumulative
distribution function

© —o<x<—2
0.25 —-2<Zx<-1
F(x)=<0.60 —-1<x<0
0.90 0<x<l1
1 1<x<ow

Also find (i) P(X <0) and (ii) P(X =—1) .
Example 11.10
A random variable X has the following probability mass function.
x 1 2 3 4 5 6
f(x) k 2k 6k S5k 6k 10k

Find (i) P2<X <6) (ii) PR<X <5) (iii) P(X <4) (iv) P3<X).
Example 11.12
If X is the random variable with probability density function,
x—1, 1<x<?2
f(x)=4-x+3, 2<x<3
0 otherwise
find (i) the distribution function F(x)
(i) P1.55X <2.5)
Example 11.14

o . . i k I<x<5
The probability density function of X is given by f(x) =

0 otherwise
find (i) distribution function (ii) P(X <3) (iii) P2<X<4) (v) P3< X)
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Example 11.17

wo balls are chose
el '\rve win Rs 20 for eal::;a&(}loﬁlg lflrom an urn containing 8 white and 4 black balls.  Suppose
t . ack ball selected : s i d. Find
1 CXPE cted winning amount oy Vﬂl'iancCL ed and we lose Rs10 for each white ball selecte i

ind the mean and variance of « « . Y
F variance of a random variable X , whose probability density function is

)= Ae ™ for x>0
f@= 0 otherwise

Exan‘lple 11.20

A multiple choice examination hag ten questions, each question has four distractors with
exactly one correct answer. Suppose a student answers by guessing and if X denotes the number of
correct answers, find (i) binomial distribution (ii) probability that the student will get seven correct
answers (i11) at least one correct answer,

Example 11.22
-’/Oﬂ the average, 20% of the products manufactured by ABC Company are found to be
defective. If we select 6 of these products at random and X denote the number of defective

products find (i) two products are defective (ii) at most one product is defective (iii) at least two
products are defective.

EXERCISE 12.1

5. (i) Define an operation * on Q as follows: a*b = ( g ;b];a,b e Q. Examine the closure,

-/ commutative, associative properties satisfied by * on Q.

(i) Define an operation * on Q as follows: a*b= (a ;bj;a,b € Q. Examine the

existence of identity and the existence of inverse for the operation * on Q.
b alth o !
O.Let M ={( J:xeR—{O}} and let * be the matrix multiplication. Determine whether
x x

M is closed under *. If so, examine the closure, commutative, associative, existence of
identity and inverse properties.

10. Let A be Q—{1}. Define * on A by x*y=x+y—xy.Is * a binary on A. If so, examine
the closure, commutative, associative, the existenqe of identity and existence of inverse

properties.
EXERCISE 12.2
7. Verify whether the following compound propositions are tautologies or contradictions or
contingency
@) (pADA—(PV ) (i) (PVOA—P)—q

(i) (p — ) > (P— ) (iv) ((p—=DA(@— 1) = (p—1)

8. Show that (i) ~(pAg)=-pV—q (i) (p—=P=pA—q.
10. Show that p — g and g — pare not equivalent,

11. Show that ~«(p—@)=p<74:
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' ntradiction without usjp
12, Check whether the statement p —>(q —> P) 183 tautology or a co 0

the truth table. i
13. Using truth table check whether the statements ~(pV PV P AD and —p are logicay),
equivalent.
14. Prove p— (g — r)=(pAq)— r without using truth table.
15. Prove that p — (=gqVr)=-pV(-qV r) using truth table.
Example 12.2 , %9
Verify the (i) closure property, (ii) commutative prope.rty, (iii). associatng: property (i) |
existence of identity and (v) existence of inverse for the arithmetic operation + o1 &-
Example 12.3 .
Verify the (i) closure property, (ii) commutative property, (iii) ‘associatlve property,
(iv) existence of identity and (v) existence of inverse for the arithmetic operation — OI
Example 12.4

Verify the (i) closure property, (ii) commutative property, (iii) associative property;
(iv) existence of identity and (v) existence of inverse for the arithmetic operation + oOn Z,= the
set of all even integers.
Example 12.5

Verify the (i) closure property, (ii) commutative property, (i) associative property,

(iv) existence of identity and (v) existence of inverse for the arithmetic operation + on Z, = the
set of all odd integers.

Example 12.6

Verify (i) closure property, (ii) commutative property, and (iii) associative property of the
following operation on the given set.

(a*b)=a’;Va,b N (exponentiation property).
Example 12.7

Verify (i) closure property, (ii) commutative property, (iii) associative property,
(iv) existence of identity, and (v) existence of inverse for following operation on the given set.

m*n=m+n—mn,m,n €z
Example 12.9

Verify (i) closure property, (ii) commutative property, (iii) associative property,
(iv) existence of identity, and (v) existence of inverse for the operation +,on Z , using |

multiplication table corresponding to addition modulo 5.
Example 12.10
Verify (i) closure property, (ii) commutative property, (iii) associative property.:

(iv) existence of identity, and (v) existence of inverse for the operation %, on a subset
A ={1,3,4,5,9} of the set of remainders {0,1,2,3,4,5,6,7,8,9,10}. ‘

Classification of Questions — 5 marks 88

Kindly sengg&&wgﬁy answers to our emangl-ng%ﬂi!ﬂ%@gamll.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com

1

pxample 1216
Construct the truth table for (PVq)a (Pv—q).
pxample 12.18

Establish the equivalence property connecting the bi-conditional with conditional:
p>ga=(p—=>q)n(g— p)

Example 12.19

Using the equivalence property, show that p<>g=(pA gV (—pAn —q).
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OBJECTIVE TYPE QUESTIONS
(Created from the Text Book)
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CHAPTER 1
1. Which of the following are corret?

r |
X | vy ATY] S L, N=—_A"21#0
@) A= — i)y (A") =(A (iii) (1A f
I" ‘ |A] ( ( ) ( ) ( ) A
(1) (i) only (2) (i) and (i) only  (3) (i) and (iii) only =) all
2. Which of the following arc incorrect?
(1) A isnon singularand AB=AC = B=C
(i) A is non singularand BA=CA = B=C
(iii) A and B are non singular of same order then (AB)™' = B'A™
(iv) A is non singular then A = (A”')_I
(1) none (2) (i) and (ii) (3) (ii) and (iii) (4) (ii1) and (iv)
3. Which of the following is incorrect?
(1) adj(adj A) =| A|"* A (2) |adjA|= A™!
(3) |adj(adjA)| =| 4" (4) (adiA)" = adj(AT)
,, 4. Aisoforder n, 1 =0 then adj(AA) =
W 2adi() @) AadiA) () Ladiia (4) Aadi(A)
5. If Aisa n,non singular matrix then [aa’j(A)]—l is
(1) #adj(A™) and =-|%|A (2) =adj(A™) and iLA
A
4 (3) #adj(A™) and » I—}‘—lA 4) =adj(A™y and = L 4

6. Consider the statements :

A @ A is symmetric = adjA is symmetric
B . adj(AB)=adj(A)-adj(B)
Choose the correct option

(1) Both statements are correct (2) Neither statements are c orrect

(4) A isincorrect, B is correct
7. A is orthogonal and consider the statements and select the suitable option :
A A=A
B : AA"=A"A=1
(1) A and B are true (2) A only true
(3) B only true © (4) both are false

(3) A is correct, B is incorrect
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8. Which of the following are correct in the case of a rank of a matrix A of order mxn?
(i) rankof 7 is n
(ii) A isof order mxn then p(A) < min(m,n)

(iii) The necessary and sufficient condition to find inverse of an n xn matrix is p(A) =n

(1) all (2) (i) and (iii) (3) (i) and (iii) only (4) (iii) and (iv)
9. In the case of Cramer’s rule which of the following are correct?
(i) A=0 (i) A=0
(ii1) the system has unique solution  (iv) the system has infinitely many solutions
(1) (i) and (iv) (2) (i1) and (iii) (3)all (4) none
10. If p represents the rank and, A and B are nxn matrices, then
(1) p(A+B)=p(A)+ p(B) (2) p(AB) = p(A)p(B)
(3) p(A-B)=p(A)—-p(B) (4) p(A+B)<n
CHAPTER 2

1. If /-1=i and neN then
(1)i4"+3 —_ —l (2) i8n+2 :1 (3) il()0n+4 — _1 (4) l-4n+5 =1

2. Which of the statement is incorrect if i =+/—1 and z is any complex number?

(1) iz is obtained by rotating Zz in the anti clockwise direction through an angle %

(2) iz is obtained by rotating Z in the clockwise direction through an angle -725
(3) —z is obtained by rotating zZ in the anti clockwise direction through an angle .

(4) —iz is obtained by rotating Z in the clockwise direction through an angle lzr-

3. Find the correct statements.
(i) Conjugate of the sum of two complex numbers is equal to the sum of their conjugates.

(ii) Conjugate of the difference of two complex numbers is equal to the difference of their

conjugates.
(iii) Conjugate of the product of two complex numbers is equal to the product of their
conjugates.
(iv) Conjugate of the quotient of two complex numbers is equal to the quotient of their
conjugates.
(1) all (2) (i) and (iii) only (3) (i) and (iv) only (4) (i), (iii), (iv) only
4. Identify the incorrect statement.
1
M |z[=1 = -=% (2) Re(z) <|z|
z
(3) "le_lZZIlzlzl_!_Z‘Zl (4)IZ"|=|Z|"
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the locus of Z 18

5. 1f |z—z1|=

L

23
(1) the perpendicular bisector of linc joining z, and z,
(2) a line parallel to the line joining the points z, and z,

(3) a circle, where z, and z, are the end points of a diameter

(4) a line joining g, and z,.

6. Which of the following are correct statements?

7

(YRS

i
(i) ¢ =cos@—isind (i) e? =i
(iv) ¢’ =¢"(cosy—isiny)

(3) (i), (ii) and (iii) (4) all

| (iil) €™ = e ™ (cos x +isinx)
(1) (i) and (iv) only (2) (iii) only
7. Which of the following are correct?

(i) arg(z, +z,)=arg(z)+arg(z,) (i) arg(z, —z,) = arg(z)) —arg(z,)

(iii) arg(z,z,) =arg(z) +arg(zy) (iv) arg (?] = arg(z,) —arg(z,)
(1) (i), (i) and (iv) (2)all (3) (iii) and (iv) (4) (i) and (ii)

8. Which of the following are incorrect?

(i) (cos@+isin@)™ =cosm@+isinm@if m is a negative integer
(ii) (sin@+icos@)" =cosn (g— - 49) +isinn (g— - 6?)

(iii) (cos@—isin@) " =cosmf+isinmd if m is a negative integer

(iv) (cos@—isinf)" =cosn@—isinnd
(1) none (2) (1) and (iv) (3) (i) and (ii) (4) (iii) and (iv)
9. In the case n " roots of unity, identify the correct statements.
(i) the roots are in G.P

(ii) sum of the roots is zero

n+l

(iii) Product of the roots is (—1)

(iv) the roots are lying on a unit circle
(1) (i) and (ii) only - (2) (ii) and (iii) only (3) all - (@) (D, (ii) and (iii)

, 28
10. c:s—g—zr is equal to

. 2 (2 3
(1) czs(—?”] ) czs[{] 3) cfs[%”) @) cis(——slz)
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CHAPTER 3
The statement “A polynomial equation of degree 1 has exactly 71 roots which are either real or
complex™ is

(1) Fundamental thecorem of Algebra (2) Rational root theorem
(3) Descartes rule (4) Complex conjugate root theorem
Identify the correct answer regarding the statements

Statement A : If a complex number z, is a root of p(x) =0 then Z, is alsoa root.

Statement B :  For a polynomial equation with real coefficients, complex (imaginary) roots
occur in conjugate pairs

(1) Both are true (2) Both are false
(3) A is false, B is true (4) A is false, B is true

If p +\[qf and —i\/g are the roots of a polynomial equation with rational coefficients then the
least possible degree of the equation is
(M2 )1 (33 (4)4

if £ (where p and ¢ are co-primes), is a root of a polynomial equation
q
ax’ + an_,x"" +---+a, =0, then identify the correct option.

Statement A : p isa factor of a, and g is a factor of a, .
Statement B : g is a factor of @, and p is a factor of a, .

(1) both are not true (2) both are true
(3) A is correct but B is false 4 (4) A is incorrect but B is correct
A polynomial p(x) of degree n is said to be a reciprocal polynomial if

1
(1) either p(x)= x"p( 1] or p(x)= —x"P(;)

x
. (1 a1
(2) p(x)=x p(;] and p(x)=—x p(;)

1
(3) either p(x) = p(%) or p(x)= p[—;)

(4) p(x) = p(l) and p(x) = p(—l)
x X
Regarding Descarte’s Rule, which of the following are true, where s,,s, are the number of sign
changes in p(x) and p(—x) respectively.
(1) the number of positive zeros > s, (i) the number of positive zeros < s,
(iii) the number of negative zeros <s, (iv) the total number of zeros =g, +5,

(1) (ii) and (iii) only (2) (i) and (iv) (3) all (4) none
95 Objective Type Questions - Created

Kindly seng?ﬁﬁwﬁmy answers to our emaiHQl-TQE%ﬂijﬂ%@gamil.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

RN

www.Padasalai.Net.

CLICK FOR MORE www. Trb Tnpsc.Com

CHAPTER 4

Looe™ 4 neriodic
Peoodic tunedon with petiod
4
o B () 2 (4) 4x
Soosin? v con iy
() an odd funetion (2) an even function
(3 neither odd nor even (4) cither even or odd
A0y asindy then the amplitude and period are respectively
(]) ”.?/T (q) / 29 (’;) I”l g,{r,. (4) ’)1'2—75
1, ho I )I.I(-,l L& 'Il)l a
4oosin@sin 'y -y r
<=
(1) Jxf< @) ||| 3) | x<! @ x| 3
5. sin Ysina) = x if
4
(D |x]s5 (2)|x|<f2’~ (3)|x|2§ @) [x|s1
0. cos(cos™ x)=x if
(M |x]<1 2) |x|s] 3) |x[21 4) |x|=0
7. cos'(cosx)=x il
/s Vi
(1)--2-5xs—2- (2)0<xsz () 0sx<=xw (4) -1=sx<1
8. The amplitude and period of y =atanbx are respectively
] ,i 2 a,f- 3) not defined, Z 4) not defined, <
()lallbI (2) p (3) b 4) 5
9. The domain of cosec™ x function is
(1) R\ (=L1) (2) R\ (=11} (3) [-%g} 4) R-{0)
10. The domain of secant function and sec™' x function are respectively
(H [0 ﬂ]\{—;z} and R\ (=1,1) (2) Z\(-1,1) and (0 n]\{%}
(3) [0 ﬂ]\{g—} and {~1,1) (4) Z\(-1,1} and (0 ”]\{7_21_}
CIIAPTER 5
I. If the point (a,b) satisfics the incquality x* + y* +2gx+2 fy +¢ <0 then (a,b)
(1) lies within the circle (2) lie on the circle
(3) lic outside the circle (4) can’t be determined
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The number of tange ,
. angents to the circle from inside the circle is

(1) 2 real 20
. Which of the following are correet

(i) axis of the paraboly g

(3) 2 imaginary (4) can’t be determined
about parabola?

d | axXis of symmetry
(ii) vertex is the point of intersection of the

axis and the parabola
(iii) latus rectum is a foc

al chord perpendicular to the axis

iv) length of 1g i .
(iv) g latus rectum is 4 times the distance between focus and vertex

(D all () () and Gii) only  (3) i) and (iv) only  (4) (0, (ii) and (iii) only
. For the equation Ax + Bxy + Cy? +Dx+Ey+F =0 if B*—4AC=0,

(1) e=1 and represents parabola (2) e =0 and represents parabola

(3) e=1 and represents a circle | (4) e =0 and represents a circle

. For the parabola (x—#h)* = —4a(y—k), the equation of the directrix is

(1) y=k (2) y=a 3) x=k+a 4) y=k+a

2
. For the ellipse (x gzh) + O ;2’()2 =1, a<b

E 2
(1)e=,/1—?<1 (z)e=,,1_25>1

a

2 2
(3)e=,/1—‘;—2<1 (4)e=,/1+z—2<1

. Which of the statements are correct? -

(i) The sum of the focal distances of any point on the ellipse is equal to length of major axis.

(ii) The difference of the focal distances of any point on the hyperbola is equal to the length of
its transverse axis

(iii) The values of a and b decide the type of ellipse.

(iv) The values of a and b do not decide the type of the hyperbola

(1) (i) and (ii) only (2) all 3)@and Gi)only  (4) (D) and (iv) only

. In the general equation Ax’ +Bxy+Cy* +Dx+Ey+F=0,if A=C=F and B=D=E=0
then the curve represents 7

(1) parabola (2) hyperbola (3) circle or ellipse (4) none of the above

. If y=mx+c is a tangent to the parabola y* =4ax then the point of contact is

ofnd) oE3H  oE2) o)
e m m? m m-m mom
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), "
10.  Equation of any tangent to the hypulmln 7 =1 is ol the form

l

(1) cither y =mxv+ m or Y= - m
(2) cither y =mx+ m and y =y - m
(3) either ,\‘=m\‘+m or y=m.x-W
(4) either y=m.r+m and )’*—-lirx——m

1. y=mxr+c is a tangent to the parabola y* =4ax then

(1) c= (2) ¢ =2 (3) ¢* =da*m?* +m’ 4 m=c
m T a
h x2 y2
12, If y=mx+cisa tangent to the ellipse —2+.1_2. =1 then
a h |
(D) S =a'm?+b* Q) P=c*+a'm* (3) ¢ =a’m* +m? @) P =a’m? — B

2 2

13. The point of contact of the tangent y = mx+¢ and the ellipse g-; - z—z =1is

2 2 % ST
028 ol ofms o=
c c c c C C C

| CHAPTER 6
1. Which one is meaningful? '
(1) (axE)x(B-E) 2) ax(5+5) @) (a- b)x(z- ) 01:1(4) (axE)-(Ein)

2. With usual notation which one is not equal to a - (b )

(1) -a-(&xb) @) &-(bxa) (3) b+ (¢ x ) @) (cxa)-b
3. Identify the correct statements.

(i) If three vectors are coplanar then their scalar triple product is O.
(i) If scalar triple product of three vectors is O then they are coplanar

Gii) If p=xd+yb+zC
G=x,d+y,b+ Z,C
F=xd+yb+2z78, and @,b,¢ arc coplanar then p,§,7 are coplanar
(iv) @,b,¢ and d are coplanar then (Ei xb)x(é‘ xd) =
(1) (1) and (ii) only (2) all (3) (i) and (ii) only (4) (i), (ii) and (iii) only
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I'he non-parametric form of vector cqudtlon of a straight line passing through a point whose
position vector is @ and parallel to i is

(1) F=di+1ii @) Feii+ 3) (F—ii)xd =0 (4) (F—a)xii=0

Which one of the following is insufficient to find the cquation of a straight line?
(1) two points on the line

(2) one point on the line and direction ratios of one parallel line

(3) onc point on the line and direction ratios of its perpendicular line
(4) a perpendicular line and a parallel line in Cartesian form.

Which of the following statement is incorrect?

(1) if two lines are coplanar then their direction ratios must be same
(2) two coplanar lines must lie in a plane

(3) skew lines are neither parallel nor intersecting

(4) if two lines are parallel or intersecting then they are coplanar

The shortest distance between the two skew lines 7 =a +u and 7 = b +tii is

0 |(b—|z;)>-<(;xv)| o (b*ii);(fxv)
@ [(B=3)-@x5) N™-2)-(27)

The non-parametric form of a vector equation passing through a point whose position vector 1s
a and parallel to two vectors ii and V is

() [F-&, a,7]=0 ) [F-a& &v]=0 @3)[F-¥, i,7]=0 @ [F—u,a,v]=0

The non-parametric form of a vector equation passing through two points whose position
vectors are @ and b and parallel to & is

(1) [F—ﬁ b—a ﬁ]:O Q) [fF-a u-a a]=o'
@) [F-@ b-a ii|=0 @ [F-a b-a i]=0

Which of the following is/are false, in the case of a plane passing through three points whose
position vectors are d,b and ¢ ?

@) [F—Ei b—a E-Zi]zo (i) l:r a a-— ] 0
Gii) [F-a b-a a‘—a]=0 (iv) [F—a i—b 5—5]=o
(1) (ii) and (iii) (2) (iii) and (iv) (3) all (4) none
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. . . 4 " e ~19
11. With usual notations which of the following are correct’
iil bs ﬁ:

: R and F-ii. = p. is related by cos @ = [—5
(i) angle between 7+, = p, and F+ii, = p, is related by ¢ "7|| }n:l

fen

N & 2.5 o 16 related by Sin@ = ==
(ii) angle between 7 =a +fii and the plane 7 +7i = p is related by |"l l"l

" ) Uen—.
(iii) the distance between a point with position vector ii and the plane r -1 = p 1S LWP
i-v
(iv) the angle between 7 =d +sii and 7 =b + v is related by cos@ = l’gl"l'\——,
(1) all (2) (ii) and (iii) only (3) (i) and (iv) only (@) (i), (ii) and (iv) only
12. Suppose you are given two lines which are lying in the required plane. In how many ways &
can find the equation of the plane?
(D1 (2)2 3)3 44
13. What will be happened when finding the distance between two skew lines becomes zero?
(1) they are intersecting lines (2) they are perpendicular lines
(3) parallel lines (4) neither parallel nor intersecting

14. The shortest distance between 7+ &+ sii and 7= b + 1 is

] i Era)ar g Ba)m o Gl
4 @ a b
| CHAPTER 7
1. If ax’+by’=1 and ax*+by’>=1 intersect each other orthogonally then which one :
incorrect?
1 1 1 1 1 1 1 1 1- a4 1.1 1.1 1 1
P 0wy Qe s Qe s

2. “Let f(x) be continuous on [a,b] and differentiable in (a,b). If f(a)= f(b) then thex
exists atleast one point c € (a,b) such that S'(c)=0. This statement is

(1) Intermediate value theorem (2) Rolles theorem
(3) Lagrange mean value theorem (4) Taylors theorem
3. Lagrange mean value theorem becomes Rolles theorem if
D fB)=f@ @ f'®B=F@ (3) fla)=0 @ f»=0

4. For the function f(x)=sinx, xe [0, -725} , Rolles theorem is not applicable, since

(1) not continuous in [Og] (2) not differentiable in (0%)
7
B) fO) = f ("2') (4) f'(x) does not exist at x=0
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5. Lagrange mean value theorem, constant ¢ for the function y =cos.x in [~g—.-’2{-} is
11

(1) 2) -1 (3) not exist @) 0
6. Rolles constant ¢ for the function f(v) :.l_\~|, xe[—l 1] is

10 _

(}) ( ‘ @)1 (3) -1 (4) not existing
7. The Maclaurin’s serics is obtained from the Taylors series by putting

(1) x=a (2) x=0 (3) a=0 4)a=n

o

I'H dpital’s Rule is not applicable for the limit tends to

(D 2 = |

i @) w-oo 3) = @L
“If f(x) is continuous on [a,b] then f has both absolute maximum and absolute minimum in
la b]”. This statement is
(1) Extreme value theorem

(2) Intermediate value theorem
(3) Lagrange mean value theorem (4) Taylors theorem

10. For the function f(x) , critical numbers are obtained by solving :
(1) f'(x)=0 if f'(x) exists; and the values of x for which f'(x) does not exist
(2) f'(@¥) =0 if f'(x) does not exist; and the values for which .f'(x) exists
(3) f'(x)=0 if f'(x) does not exist; and the values for which f'(x) does not exist
@) f'(x)=0if f'(x) exists; and the values for which f’'(x) exists
11. Let c be a critical number for f(x) then which of the following is incorrect?
(1) f'(x) changes from negative to positive through ¢ then f(x) has a local minimum
(ii) f'(x) changes from positive to negative through ¢ then f(x) has a local maximum
(iii) f"(c) exists and f"(c) changes sign through ¢ then (c, I (c)) is a point of inflection.
| (iv) f"(c) exists at the point of inflection then f"(c)=0
| (1) all (2) (i) and (i) only  (3) (i) only (4) @), (ii) and (iv) only
12. If ¢ is acritical point and f'(c) =0, further f"(c) exists then which is incorrect?
(1) f has arelative maximum at ¢ if f"(c)<0
(2) f has a relative minimum at ¢ if f"(c)>0
(3) f"(c)=0, there is no information regarding relative maxima

(4) f has arelative maximum at ¢ if f"(c)>0
1.
. The vertical asymptote of f(x)= < is

(1) x=0 2) y=0 (3) x=c @ y=c
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14, The horizontal asymptote of f(x) = A is
x

| (1) y=0 @) x=0 (3) x=c @ y=c
15. The slant asymptote of f (x)'——-i;—i?—z is
(1) x+y§—11=0 2) x+y-11=0  (3) x=-5 Qrsxl
16. The vertical asymptotes of f(x)= ifz ;2 are
(1) y=+4 (2) does notexist  (3) x=%16 (4) x=%4
| 17. The horizontal ésymptote of f(x)= 2:;2 _68 is
Wzx=2 @tz @) yexd . @ y=4
18. The vertical asymptotes of fx)= . : are
(1) x=+1 (2)&;}&1 | (3 x=0 4 y=0
19. The horizontal asympfote‘of f(x)= xzx . is
(1) x=1 @ x=+x1 T @3 y=1 | @) y=+1

20. The vertical asymptote of f(x)=—=

is

(1) x=-1 @) x=1 (3) y=1 ' @) y=-1

| 2
| 21. The slant asymptote of f(x) = =
. x+1

is

(1) y=x+1 @) y=x-1 @} x=y-1 @ x=y
22. The vertical asymptotes of f(x)= 3x
VP42
1) x*-2 (2) does notexist  (3) x=+/2 @) x=—2
23. The horizontal asymptotes of f(x)= 3% are
Jxr+2
(1) y==3 (2) x=12 (3) y=%2 @ y=0
2
24. The vertical asymptote of f(x)= ﬁ—:%_—l is
x+
(1) x=-3 . (2) x=3 (3) does not exist @4 5 La
2
25. The slant asymptote of f(x) = Xisbr-l o
x+3
(1) y=x-9 2) y=x+9 B)x=y @) x+y=0
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3x -~ O
= 2
(1) x=2 () x=3 ) =2 4) y=3
The slant asymptote of f(y) =~ 2 +6x—4 i
8 e
x 8 X 8 X
it 2) y=X,8 8 =
MY=373 Ey=gez (3)x=—;—+-3- @) y=3+8
_ CHAPTER 8
Identify the incorrect statements
(i) absolute error = | Actual valye ~ app. value |
(ii) relative error = a_w
actual value
(i) percentage error = relative error x100
(iv) absolute error has unit of measurement but relative error and percentage errors are units
free

(1) all (2) () and (ii) only  (3) (i), (ii), (iii) only (4) none

If f(x)>O0 forall x and g(x) =log(f(x)) then dg is

1 3 1 1 o 1

(D —f_(;;f (Xdx  (2) > (3 f(x)dx 4) ;dx

If f and g are differentiable functions, then d(fz) is

(1) fdg +gdf 2) f-df —g-dg ~ (3) f-df +gdg (4) fdg — gdf
Let A={(x,y)/x,y€R} and f: A—>R?, f_=f, onlyif

(1) f,»f,, exist and continuous in A (2) f,,f, exist and continuous in A

() f.»f,, existand continuous in A ) f,,» [, exist and continuous in A

Let A={(x,y)/x,y € ]R} A function f:A— R? is said to be harmonic if

2 2
&u & ou_ou_
o'u  o%u @y L1, 2 V(x,y) e A

If w is a function of x and y;and x and y are functions of ¢, then which of the following is
undefined?

ox d
Ow ow 3y & AR
(D ™ (2) = 3 o 4) o
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7. 1f w is a function of x and y;and x and y are functions of s and ¢ then which
following are correct?

) ﬂ}f_ is not defined (i) i‘, is not defined
dt ds
(1) il—‘— is not defined (iv) @b :QE?£+QEQ
dt Oor Ox ot 0oy ot
(1) all (2) (1) and (iit) only  (3) (iii) & (iv) only (4) (i),(ii) and (iii) op
CHAPTER 9

1. If £(x) is a continuous function on [a,b] and F(x) is an anti derivative of f(x) th

second fundamental theorem of Integral Calculus J'h Sf(x)dx =
(1) F)-F@ () F'(b)-F'(a) (3) F(a)-F(b) 40
If f(x) is a continuous function on [a, b] and F(x)= _[ : f(u)du, a<x<b then by

o

fundamental theorem of integral calculus 5; F(x)=

(1) F'(x) Q) f(x) 3) f'(x) (4) f(x)+c
3. [ fla+b—xydx= )

W f@-f®) @ [ fade ()0 @ [ (o
4. [7 fde=

1o @) 2| f(x)dx

3) a @ [* feodx+|; fa-xdx
5. If fa-x)=f(x) then [ f(x)dx=

M 2f e @ [ fdx ()0 @ [ fxax
6. If f(2a—x)=—f(x) then j:" F(x)dx =

M 2f fax @ [ fodx (3) 0 @ [} f()dx
7. Lb[f(x)~f(a +b—x)x =

(1) fBX-f@ (0 3) f(b)- f(a) @1
s f(x) f % - x)

(o 2 a OF: @) 2a
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~x

9. If 1., :J’uz sin” xcos” xdx then I, = (here n 2 2)

10.

11.

(]) Ir-u!. -2 (2) -il-—t-.l... JU > l
m+n m+n I"’-"' -2 (3) ;m I,,m ] (4) m+n

i
If 7, :L *(1=x)"dx then I = (heren>1)

n

—‘—__—‘lm'n (2) s e 4 "__——-__'lmn—
m+n+1 770 ’"+n+I’lm,n—l (3)m’lm,ﬂ-l o Ry

The values of I:c"x"dx and E e"x"'dx are respectively

(1) m! and (n-1)! (2) (n+1)! and (n—1!

(3) n! and (n—1)! (4) n! and (n+1)!
CHAPTER - 10

. Consider the statements

A : The order of a differential equation (D.E) is the highest order derivative present in the
D.E .

B : In the polynomial form of D.E ., the degree of the D.E is the integral power of the
highest order derivative.
Identify the correct option

(1) both are correct (2) both are false

(3) A is true, B is false (4) A is false, B is true

Formation of a differential equation is

(1) eliminating arbitrary constants from the given relationship by minimum number of
differentiations

(2) eliminating constants from the given relationship by minimum number of differentiations

(3) eliminating arbitrary constants from the given relationship by maximum number of
differentiations

(4) eliminating constants from the given relationship

. Consider the statements @

A: The general solution of a differential equation is the solution which contains as many
arbitrary constants as the order of the D.E

B: Giving particular values to the arbitrary constants in the general solution of the D.E is the
particular solution.

(1) both are correct (2) both are incorrect
(3) A is correct, B is incorrect (4) A is incorrect, B is correct
105 Objective Type Questions - Created

Kindly senggﬁﬁwﬁﬁy answers to our emaiHQl-Tpg%ﬂgjﬂ%@gamil.com


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com i

4. An cquation of the form 1,08, (ndx+ f,008,()dy =0 is called

(1) lincar differential equation
(3) linear differential equation of first order
5. A differential equation is said to be homogeneous if
' _dy
dy v dy dy 4) == = g(x—
—_— e =p(x+ YV 3 — = }(_x) ( ) alx y)
(1) s( ] (2) T glx+y) () el Atod oI

dx X

(2) homogencousg
(4) variable Separahy,

6. A first order linear differential equation is of the form

(N (—?—’+P}’=Q , where P and Q are functions of y
dx

(2) §+ Py =Q, where P and Q are functions of y
y

(€)) %)l+ Px =0, where P and 'Q are functions of y
X

C)) %+ Py =Q, where P and Q are functions of x

(or) ;ﬂ + Px=(, where P and Q are functions of y
- ay

7. The integrating factor of %'—F Py =Q is (P and Q are functions of x)

™ @ ™ @Y @ ™
8. The integrating factor of ;ﬂ +Px+Q is (P and Q are functions of y)
™ @ ™ @ el @ el

9. Assume that a population (x) grows or decays at a rate directly proportional to the amoun
population present at that time i.e. A = kx , then
t ‘

(1) k<0 if it is a growth problem
(2) k>0 if it is a decay problem
(3) k<0 ifitis a decay problem and & >0 if it is a growth problem
4) k=0 |
10. The Newtons law of cooling (7 — temperature of a body at any time ¢, T, temperature of
} surrounding medium) says

dar dT
) —a (T-1,) @ —- =TT, always
dar : i . dt
3) s =k(T -T,),k is constant of proportionality @ —— kK(T-T)
( T n
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The order and degree of the differential equation %’2 = ¢+ y+5 are
dx
(1) 6.0 2) 0,1 (3) 1,0 ) 1,1
4, :
The order and degree of the differential cquation (%—:—J + 1(%‘_) + 06y =5cos3x are
dx dx
(1) 12,7 2) 4,3 (3) 3,4 (4) 7,12
2y d”
. The order and degree of the differential equation —Ci-l + 1["“‘, ) =X log[ :J are
dx? dx dx
(1) 2. not defined ) 3,2 3) 2,3 4) 2,2
,}
2 /
The order and degree of the differential equation 3[ cl;xy J [4+(;i) } are
2,2 3 3,2
(D 'S 2)2,2 3) 5,3 4)3,
The order and degree of the differential equation dy +(xy—cosx)dx =0 are
(HL1 2)1,0 (3) 0,0 4) 0,1
The order and degree of the differential equation % + xy =cotx are
1 1,0 2) 11 (3) 0,1 4) 0,0
2
3, )2
The order and degree of the differential equation (fixf ] . sz +5— Zﬁ +4 =0 are
(1) 2,2 2 3,3 (3) 2,3 4) 3,2
dd f the differential equation dzy j +(£il)2 = xsin dzy are
The order and degree o q i e i | 2
(1) 2, not defined (2) 2,2 h 3) 2,1 @ 1,2
: . " dy dy
The order and degree of the differential equation o —4-(?; —~7x=0 are
(1) 2,1 2 11 _ (3) 1,2 4 2,2
dy s
The order and degree of the differential equation y = ~ are
dx (f_b.:j +(f_l.>_’)
dx dx
(1) 1,4 (2) 4,1 3) 1,3 4) 3,1
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2y dy i 2=O are
d )+ 4| =
77 dx

~ . H ‘2
The order and degree of the differential equation X Ix

21.
4) 1,1
(1) 2,1 () 2,2 (3) 1,2
3
_ d’y ) _ i+ .‘QJ are
22. The order and degree of the differential cquation T f dx
4) 2,4
(1) 2,6 2) 6,2 (3) 2,3
a . d? b
23. The order and degree of the differential equation —-d;%i =Xy +C°s(de ¥
1,1
(1 2,1 () 1,2 (3) 2, not defined )
d’y 4y =x
24. The order and degree of the differential equation dxz +5Zx- +Iydx =Xx- ae
(1) 3,2 ) 1,2 (3) 21 (4).31
(ﬂ)
25. The order and degree of the differential equation x=¢ */ are
(1) 1,1 2) 0,1 3 1,0 4 21
26. Radium decays at a rate proportional to the amount Q present. The corresponding differem
equation is (k is the constant of proportionality)
dg dQ do dg
1) ==k 2) == 3) —=—k (4) —==kQ
OF> @ =0 3) = =
27. The population P of a city increases at a rate proportional to the product of population ang
the difference between 5,00,000 and the population. The corresponding differential equatiop
(k is the constant of proportionality)
dpP dpP dP
(1) —=P(50000—-P) (2) — =k(50000-P) (3) — = kP(500000 — Py 4 ar = kP
dt dt dt dt
28. For a certain substance, the rate of change of vapor pressure P with respect to temperature [
proportional to the vapor pressure and inversely proportional to the square of the temperate
The corresponding differential equation is (k is the constant of proportionality)
dP P dP P dpP P
1) —=— 2 = ar. e dP-.
D Gr =7 @ =k O ar e (4)31?‘“)
29, A saving amount (x) pays 8% interest per year, compounded continuously. In addition,t
income frorz;nother Investment is credited to the amount continuously at the rate of 4007
year. Then — =
dt
(D 8 400 2) D+ 1
100 100 (3) 8x+400 (4) = x+400
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ssume tha ical ra g .
As At a spherical rain drop evaporates at a rate proportional to its surface area. The rate

of change of the radiug () of the rain drop 14
dt
(k is the constant of proportionality and &k > 0).

(1) kr (2) k (3) —k (4) —kr

CHAPTER -11
a function from

A random variable X is

(S —>R )R- @) s >N @B N—>S
X :5 — R is said to be discrete random variable if

(1) range of X is countable (2) range of X is uncountable

(3) range of X is N (4) range of X is R

P[X =x,],k =1,2,---n is called a probability mass function if

(1) PIX =x,]20 and Y P[X=x]=1 (2) P[X =x]>0and ) P[X =x]=1
k k

(3) PIX =x,]=0 and Y P[X =x,]=1 (4) P[X =x]20 and ) P[X =x]=0
k k

Let X be a discrete random variable and taking the values x,,x,---x, with p.m.f P[X =x.].
The cumulative distribution function F(x) is defined as

(1) P[X <x] (2) 1-P[X <x] (3) P[X < x] (4) 1- P[X < x]

Which of the following are true in the case of c.d.f F(x)? (X is a discrete random variable)

(i) 0L F(x)<1 : (i) }_i)n_lF(x)=0 and 9_?3F(x)=l
(i) Plx, <X <k, ]=F(x,)—F(x) (@(v) P[X>x]=1-P[X <x]=1-F(x)
(1) (i) and (iv) only , (2) (ii),(ii),(iv) only
3) (i), (ii), (iii) only (4) all
Let X be a continuous random variable. The function f(x) is saidtobea p.d.f if
(1) f(x)>0 and | f(x)dx=0 @ f()20 and [ f(x)dx=1
3) f(x)>0 and | f(x)dx=1 @ f=0and [ f(x)dx=0

For a continuous random variable, which of the following is/are incorrect?
() P[X =x]=0and Pla<X <bl=F(®b)—F(a)
(i) P[X =x]=1and Pla<X < b]=F(b)—F(a)
(iii) P[X =x]=0and PlasX <b]=Pla<X <b]
(iv) Pla<X <b]=PlasX <bl=Pla<X <b] and P[X =x]=0
(1) (ii) and (iii) only (2) (ii) only (3) (i) and (ii) only  (4) (iv) only
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8. With usual notations, which of the following are correct?
() Var(X)=E(X?)~[EX)]
(i) Var(aX +b) = a*Var(X)
(i) E@X +b) = al(X)+b

(iv) E(X)=_l.:;_f(x)(t\' if X is continuous

(1) all @ @), (i), Giponly (@) (@), (i), ) only () (D (1D, Gv) onyy
9. If X is a Bernoulli’s random variable which follows Bernoulli’s distribution with paramey,
then

—_— 2-—..
(1) yzl),o_=pq (2) H=pqg,o=p (3) ![:/)C],O'—':q (4) H=]0 = Pq

10. If X ~ B(n, p) then

(1) #=np,c* =np(1- p) (2) u=nq, o=np(l=p)
3) u=np, oc=npQ1-p) 4) p=npq o=npq
CHAPTER 12
1. Which of the following is not a binary operation on IR ?
(1) + () — (3) + (4) %
2. The operation '-' is binary on |
(D N @ o\{[0) (3) R\{0) @ 0
3. The operation '+' is bihary on
(1) R\ {0} 2)C 3R 4) Z
4. The additive inverse do not exists for some elements in the set
(MHR 2) -1<x<2 3) Z @ Q
5. The multiplicative inverse exists for each element in the set
(1) 2<x<2 (2 Z (3) R\ {0} 4) C
6. The identity element under addition exists in ‘
()N (2) C\{0} (3) (0 ) (4) -3<x<3
7. The properties closure, associative, identity, inverse and commutative under addition satisf
the set
(LR (2) N (3) {1,-1,0} (4) Q\{0}
8. The fourth roots of unity under multiplication satisfies the properties
(1) closure only (2) closure and associative only
(3) closure, associative and identity (4) closure, associative identity and inverse
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9. Which one of the follnwing is correct?
(1) 131+, 121 =15]
(3) 1[41%, 131 = [12]

10. Which of the tollowing is not truc?
(1) A Boolean matrix iy

(2) [0+, [12]=[0]
(4) [5]%, [41=(2]

a real matrix whose entries are either 0 or 1

3 1 0]fo 1
2) The product . ' 75
( \:0 1] [1 0] 1s a Boolecan matrix

(3) All 1dentity matrices I, arc Boolean matrices

oo WMo 16 9]
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Qﬂ.NO' 4 5 6 7 8 ‘) - --L—”
Key @1l w Ww|lw|®|w|lo|®]@
Chapter - 2 at
oy, § KR
%Qn.NO- 1 . 3 4 5 6 7 8 9 Y
-
ey W1l |l |lon|w|l @ | o] &) @
Chapter -3
iQn.No. 1 2 3 4 5 6 ’i}
| Key ™| & | @ | ] .
jhey 3) 1) (
Chapter — 4
Qn.No. 1 2 3 4 5 6 7 8 9 10
Key 3) 2) 3) 6)) @) (2) a 3) (1) 1)
Chapter — 5
Qn.No. 1 2 3 4 5 6 7 8 9 10
Key ¢V 3) €)) ¢)) @ | 3 @) ) 1) 0
QnNo. | 11 12 13
Key 1) 1) 3)
i Chapter — 6
| Qn.No. 1 2 3 4 5 6 7 8 9 10
| Key @w | @ | o @lelolo | @@ o
QuNo. | 11 12 13 14
Ki (1) C)) (1) (1)
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Qn.No. 1 2 3 4 5 6 7 8 9 \,\0
Key @@ o6 @] @3 @] ® \ﬂ\)
Qn.No. 11 12 13 14 15 16 17 18 19 \20
Key 1) 4) 1) 1) “) @) (2) ) (3) \0)
Qu.No. | 21 22 23 24 25 26 27 T g
Ky @ | @ |o® o]0 O] o 3
Chapter — 8 wragl
Qn.No. 1 2 3 4 5 6 7 =
Key @l olo|lo|lole ]| e
Chapter -9
Qn.No. 1 2 3 4 5 6 7 8 9 10
Key Wl e leloloe | ole | oo
Qn.No. | 11
Key €)
Chapter —10

Qn.No. 1 2 3 4 5 6 7 8 9 10
Key wlolole | o|le e o e| e
Qn.No. 11 12 13 14 15 16 17 18 19 20
Key @l lolo|lo|lo|le|lol|e | o
QuNo. | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30

Ky | @ | @ | @ |@@|o0|®& || o6 o 7
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