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CHAPTER

APPLICATION OF
MATRICES AND
DETERMINANTS

y| MUST KNOW DEFINITIONS [N

If |A | 0, then A is a non-singular matrix and if |A| = 0, then A is a singular matrix.

The adjoint matrix of A is defined as the transpose of the matrix of co-factors of A (adj A).

If AB =BA =1, then the matrix B is called an inverse of A.

If a square matrix has an inverse, then it is unique.

A~ exists if and only if A is non-singular.

Singular matrix has no inverse.

If A is non — singular and AB = AC, then B = C (left cancellation law).

If A is non — singular and BA = CA then B = C (Right cancellation law).

If A and B are any two non-singular square matrices of order n, then adj (AB) = (adj B) (adj A)
A square matrix A is called orthogonal if AAT=ATA=1

Two matrices A and B of same order are said to the equivalent if one can be obtained from the other

by the applications of elementary transformations (A~B). :

A non — zero matrix is in a row - echelon form if all zero rows occur as bottom rows of the matrix |
and if the first non — zero element in any lower row occurs to the right of the first non — zero entry 1
in the higher row. '

R I

+

+ The rank of a matrix A is defined as the order of a highest order non — vanishing minor of the matrix
Ap(A)]-
+ The rank of a non — zero matrix is equal to the number of non — zero rows in a row — echelon form 1

of the matrix. :

+ Anelementary matrix is a matrix which is obtained from an identity matrix by applying only one |
elementary transformation. Every non-singular matrix can be transformed to an identity matrix by 1
a sequence of elementary row operations.

+ Asystem of linear equations having atleast one solution is said to be consistent.

+ A system of linear equations having no solutions is said to be inconsistent.
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(i) 2x-y=8,3x+2y=-2 =2(-1+1)-3(=1-3)-1(-1-3)

The matrix form of the system is =0-3(-4-1(-4H=12+4=16.

’
2 -1
EXERCISE 1.3 | Now’|A|:[3 2} C uiseq
1
1. Solve the following system of linear equations ! . 1 _
by matrix inversion method. : AT = A adj A
() 2x+5p=-2,x+2y=-3 I 121
(i) 2x-y=83x+2y=-2 [PTA-3] | = T7l3 9
(i) 2x+3p—z=9,x+y+z=9,3x—p—z=-1, (T2 17T 8
(iv) x+y+z-2=0,6x-4y+5;-31=0, E S~ X=ATB = 7{_3 2}{_2}
5x+2y+27=13. I 1M 16=2
The matrix form of the system is I N2 14 5
| il
== = 7 =
RO T A >
0 2Ny) (-3 ! =
| 7
= AX =B where : 2y = -4
2 5 s ! Hence, the solution set is {2, — 4}
A= [1 2)13:(_3) ! (i) 2c+3y—z=9,x+y+z=9, 3x—p—z=-1.
( xj : The matrix form of the system is
X = ' -
y : 2 3 —1x 9
= X = A'B : 1 1 1|y| = |9
! 3 -1 -1z -1
25 . _
Al={; | =4-5=-1=0. - 2 3 -
1
1 1 5 ! = AX=BwhereA = |1 1 1}
c Al = T oadi - -1 -
A =[] adj A _1{_1 2} ! 13 -1 -1
(2 5 : 7 9
v an -2 | X=|Y| andB = 9
. B T2 572 : z -
sX=ATB = | | N X = A'B
[ 4-15 -11 | 2 3 -1
T |2+6] L 4 FNE LU B Y IR O L Y L
- . 3 -1 -1 -l B
) . il |
.. Solution set is {—11, 4}. | [Expanded along R ]
I
1
1 — -
{2 —1“1 - | S R U (R TR A
= 1 + — +

3 2]y __z} ! -1 -1 3 -1 3 -1

2 - ! 3 -0 2 -1l 203

= AX=Bwhere A = 3 2}, ! adj A= _‘ | 1‘ + _‘ ‘

- ! T N T | I

B = _2} | 31 2 - |23

- 1 + - +

= X = Ale' 1 L 1 1 1 1 1 1

\ J
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PTA QUESTION & ANSWERS

1. IfA and B are orthogonal, then (AB)" (AB) is
[PTA-1]
H A @B I ) A
[Ans: (3) ]
Hint : AAT = ATA=1]
BBT = B™B=1
(AB)T(AB) = BTAT (AB)
= BT(ATA)B
= BTMB)=1 |, , ,
2. The adjoint of 3x3 matrix Pis (1 1 2|,
2 21
then the possible value(s) of the determinant
Pis (are) [PTA - 4]
1) 3  @-3 () +3 (@) +3
[Ans: (3) I]
-1 2 2
Hint:|1 1 2{=-1[1-4]-2[1-4]+2[2-2]
2 21
= 1(3)-2(3)+0=3+6=9
P| = £J9 =+3
3. 1If Ais a 3 x 3 matrix such that [3adj A| = 3
then |A| is equal to [PTA - 5]
1 1 1
M3 @3 OF @3
[Ans: 3) == ]
Hint : |3 adj A| = 27 |adj A| 3
3 = 27|AP
1
AP =3
Al = 5
3

4. Let A be a non-singular matrix then which
one of the following is false

. —1_£
(D) (adiA) ™ =

(2) 1is an orthogonal matrix
(3) adj(adiA) = |Al" A
(4) IfAis symmetric then adj A is symmetric
[Ans: (3) ]
Hint : adj (adjA) = |A]"? A

orders@surabooks.com
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1.

Sol.

Sol.

Sol.

cosO —sin0O

Prove that
sinO0 cosO

} is orthogonal.
[PTA - 1]

LetA = _C(.)SG —sin® |
| sinO  cosO |
Tho AT = [cos® —sin@]
en, A" = | sin®  cos0 |
[ cos® sin0 ]|
. | —sin0 cos0 |
[cos® —sin®] cos® sin®
J | sin® cos@[—sine cose}
cos>0+sin’0 cosOsin®—sinOcosd
- Lin@cosﬁ —cos0sin0 sin® 0 + cos’ 9}

1 0
—01—12.

Similarly, we get ATA=1,.
Hence AAT= ATA =1,= A is orthogonal.

If A [2 3} B [4 0] find adj (AB)
= N = , NIna aaj B
1 2 2 5 PTA- 3]

w3 et

1 2|2 5 18 10

444 0+10

_ llo —15]
adj (AB) =

-8 14

3 MARKS

If A =[i _2} , find the value of A so that

A?=)A-2I [PTA - 2]
AL 3 —2“3 —2}
A 2]a 2
[ 9-2» -6+4
R —2x+4}
9-2M -2
L —2k+4}

AA - 21

s 2k

__3x 201 M2 o
a2 ol [0 2
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10. If the rank of the matrix e =—1(-2+6)+1(-6+12)
1
A o-1 0 ! = 1@ +1(6)=2
0 A -—1| is2,then findA. ! I 01 - 4
-1 0 A ! A2=4—21=1‘_ +0+1 _‘
o-1 0 ! 9o — 1 |7 -6
1
Sol. Givenrankof | 0 A —1]| is2 ! =-1(2+6)+1(-24+18)=4-6=-2
1 0 »n I 1 1 0
! 2 -2 4 -2
=> The value of the third order determinant is zero | Ay = 42 21 =1 ‘ 3 —6‘_1‘9 —6‘
A1 0 : 9 3 -6
N o a2l =0 : =1 (-12+6)-1(-24+18)=—6+6=0
1 0 ! .. By Cramer’s rule,
1 Al 2 1
1 a="—"=—=-—
— - 2
ol N0 o= o : p
0 2 Y . iy LR
= AR2-0)+1(0-1) = 0 : AA3 -2
= AB-1 =10 : c:K:%zo
3 ! B
= 1= ! ) = (D)2 + 1x+0
= A =1 | ,
= x2+
= 1 : = flx) = x*+x
! 2. Solve:
6 9 20
5 MARKS : 2_’_34_& :4’ i_é+§ :1’ —+__:2
1
1. Using determinants, find the quadratic , Xy z x ¥z Yoz
defined by f(x) = ax + bx + ¢, if 1) = 0, | 5o, Put L = a4
f2) =2 and f3) = —6. ! x
Sol. Given fix) = ax*+bx +c ! — = b,
_ B/
A =0 | -
=a(1)2+b(1)+c =0 ! T«
= atbt+c =0 (1) ! S 2a+3b+10c = 4 (1)
f2) =2 - 4a—6b+5¢ = 1 (2)
1
= a(22)+b(2)+c = -2 1 6a+9b—-20c = 2 (3)
1
=  da+2b+c =2 2) ! 2 31
1) = 6 : A=4 -6 5
= a(3?) +b3) +c = —6 : 6 9 20
111 . 9 —20 |6 =20/ |6 9
2 1 4 1 4 20
A=14 2 1 =13 1—19 1+ 9 3 1 =2(120-45)—-3 (=80 —-30) + 10 (36 +36)
1
9 3 1 1 =150+ 330+ 720=1200
1
—1(Q2-3)-1(4-9)+1(12-18) ! 4310
1 Al = 1 _6 5
=—01+1516=—2;é0 | 2 9 20
A—l2 2 —oa |2 NP2 A T T
1 R R | R 9 —20 ]2 —20[ 2 9
-6 3 1
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CHAPTER

COMPLEX NUMBERS
P MusT oW DEFNTIONS N

+ If a Complex number is of the form x + iy where x is a real part and y is the imaginary part of
the complex number.

+ z,=z,iffRe(z)) =Re (z,) and Im (z)) = Im (z,)
Properties of complex numbers:

Under Additions

+ Letz, z, and z; are complex numbers.

(i)  Closure property (z, + z, is a complex number)
(i)  Commutative property (z, +z, =2z, +z,)

(iii) Associative property (z, +z,) +z; =z, + (z, + z;)
(iv) Additive identity (z+0=0+z=2z)

(v) Additive inverse (z+—z)=(-z+2)=0

+ Under Multiplication:

(i)  Commutative property (z, z, = z, z,)
(iii)  Associative property (z, z,) z; = z, (2, z;)
(iv) Multiplicative identity (z,. 1 = 1.z, =z,)

(v) Multiplicative inverse zw=w.z=1=w -z

+

Distributive property (Multiplication distributes over addition)
2 (5 Tz3) =22, T2, 24
Also, (z, tz)) z; =z, 2, + z, z,

+ Conjugate of x + iy is x — iy

+ Ifz=x+iythen |z = \x* +)°

+  |z—z,|=risthe equation of circle where z
z,toz.

o 18 a fixed complex number and r is the distance form

+ Polar form of z=x + iy is z=r(cos 0 + i sin 0)

Y
here r= /x> +7? andtan 0= =.
\%% r X y X

I
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! (i)  Closure property (z, z, is also a complex number)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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De Moivre’s theorems !

1

1

| +  Given any complex number cos 0 + i sin 0 and any integer n, then (cos 0 + i sin 0)" = cos n0 + |
I i sin n.
1
1
1
1
1

+ Zl/n — rl/n |:COS(e hl anj +i1sm
n
P IMPORTANT FORMULA TO REMEMBER |

+ O=Li'=iit=1it=10"=-i®0?=-1,07"=i
+ Jab = Ja~/p isvalid only if atleast one of @, b is non-negative.
+ Whenz =x, +iy and z, = x, + iy, then
zF =0t ) il )
2 =2 =0 =) T )
212 = (0 =y ) iy, )
Properties of complex conjugates

TN
D
N
b
a
~—
[E—
b
=)
—_
»
S
I
—_

= = Z—Z

(D) z+z =z+z 6) Im(@)=—
@ z-z =z-z 7 (z_”) = (Z)ﬂ ,where 7 is an integer.
B) zz =2z (8)  zisrealiffz=;

i i z. #0 . . . . -
4) — | =7 ) z 1s purely imaginary iffz= —z

Z, Z,
(5) Re (2) = Z;Z 10) =z
Properties of modulus of a complex number
OIERF ) j—lzg,ZﬂeO
2) |Z1 + zz| < |zl|+ |22| (6) |Zn| = |Z ", where n is an integer
(Triangle inequality)
B |az| =1allz| (7)) Re@<H

@ |a-z2|al-la]  ® 0 me<nH

|Zl _Zz| = \/(xl —x2)2 +()’1 _y2)2

+ ||Zl|—|22||S|Zl+ZZ|S|ZI|+|ZZ|
+ ||Zl|_|zz||S|Zl_zz|3|zl|+|22|
+ |lez| = |Zl| |22|
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Chapter 2 = Complex Numbers Q
(ii) Since z is purSly imaginary T 82(2— i) .
z =—Z | = =2—i
n n| 82
.‘.2n[cosﬂ+isinﬂ:l=2n[cosn——isinn—:| ! 20-5  20-5i 7+6i
6 6 6 61 Also 576 T 726 ( T+ei
[From (1) & (2)] |
() & @) | ~ 140+120i—35i—30i>
= cos—+M = —cos—+?v/w{ : 7% —(6i)?
: ~ 140+85i+30  170+85i
= 2 cos’™ = : Rl 85
6 ! ;
- b T | = —%(2+l)=2+i
= cosn— = 0= oSy [ oSy =07, 85
: 12 12
| F . e
. . ! (19=71) 4 (2025) " o224
= 7’[_ = &5 = n= — : 9+i 7—6i
6 2 2 ; L 812 ~12
1 Letz 2-i)“+@2+10)
= n = 3. ! =
: Q 2 (2—1‘)12+(2+i)12
7. Show that !
o : = (2-0)%+ (2+1)°
(i) (2+i\/§)w _(2_1.\/5)“’ is purely ! o
imaginary. [PTA-3] ! [ z+z, =7tz ]
= 2+)2+Q2-d2=z
(1927 (20-5i\" . ' _F ¢
(ii) ( 9+ ) +( 7—6i) is real. E .z = z=zispurely real
10 10 ! 12 A\ 12
sol. () Letz = (2+i3) - (2-iV3) ! (=T} (295 s real
. 9+i 7—6i
Now 7 = =N =N !
ow = = (2+1\/§) —(2—1\/5) |
_ 2—\/510 . (2—1—\5)10 ' B EXERCISE 2.5
( i ) : 1. Find the modulus of the following complex
[ Zi-2 =2 — 2, ] E numbers
2i 2—i 1-2i
10 10 . .
= (2-1V3) —(2+13) E O 34 @) ot
| 10 . . _ _
_ —|:(2+i\/§)10—(2—i\/§)10]=—z: (iii) (12.1') (iv) 2i(3—-4i)(4-30)
i
. Z = -z = zispurely imaginary , Sol. (i) 3+ 4i
! 2i
Hence (2+i\/§)10—(2—i\/§)m is purely imaginary | Letz = 34
. . . 1
(i) Consider IZ;ZZ - 13;71 x 2_’, : " 2| Pl 22 2
_l I |
3+4i 3+4i 2, 22 9+16
171-19i - 63i + 742 ! il Bral - Jpaa
= 2 1 2 2
(9) —iz 1 = T r— = -
171-82i-7 164-82i | Vs s
81+1 82 :
¢
oraers@surabooks.com .
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GOVT. EXAM QUESTION & ANSWERS

[y

Hint : r

30°

i

Hint : li]

w

Hint :

Choose the Correct or the most

suitable answer from the given four

alternatives : "

[ N3

The least value of n satisfying > + > =1

is [Govt. MQP-2019]

(1) 30 (2)24 @3)12 (4 18
[Ans: (3) 12]

I
|
+
|
I

tan”!

Q
Il

1
2

(cos 30° + i sin 30°)"
= cos n30°+ i sin n 30°
cos 360° + i sin 360° =1

n =12
Which one of the points i, — 2 + i, 2 and 3 is
farthest from the origin? [Qy-2019]
(1) 3 2) 2+i 4) 2
[Ans: (1) 3]

VR

ko

N S
+

N |~
[l

(3) i

1
2 + ] Ja+1=+/5
2l = 2
3l =3
If z is a complex number such that
Re (z) = Im(z), then [Qy - 2019]

(1) Re(2)=0 2) Im(?)=0
G) Re() =Im () (4) Re() = Im(D)
[Ans: (1) Re(z?) = 0]

z = atia

= 22 = @?—a?+2ia*=0+2id®

If z is any complex number, then the points z,
iz, -2, —iz [Qy - 2019]
(1) form a square
(3) are collinear
(4) lieonacircle|z| = V2 with centre (0,0) and
radius 2 [Ans: (1) form a square]

(2) form a trapezium

orders@surabooks.com
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Hint : z

5.

Hint :

Sol.

2.

Sol.

a+ib

’b+iﬁ/\
a

b\ —a a b
—a
a7

= a+tib

= iz =ia—-b=-b+ia
-z = —a—1ib
—iz = b—ia

If x* + y* = 1, then the value of TJCJ is :
+x—i
[Hg - 2019]
(4) x+iy
[Ans: (4) x + iy]

(1) x—iy 2) 2x (3) 2iy

e X—Iy= e®

x+iy
. 0 ~
1+ x+iy 1+¢' e

1+x—iy

= e2=¢®=x+jy

2 MARKS

If z,, z, and z, are complex numbers such that

|2, = |2, = 751 = Iz, + 2, + 5| = 1, find the value
1 1 1
21 Zp z3

Since, |z)| = [z)| =z =1,

of . [Govt. MQP-2019]

|Zl|2 =1 =z, z_1= 1,
2, =1
= 1, and |z3|2=1

1

Z3

Therefore, z_]
and hence

1 1 1
21 25 Z3

= — and z;=
Z Z

= |z, tzy+z =1
[Qy - 2019]

18 - - 18
1 E_ ; E _ i(cos—— 'sin—ﬂ
(sm 5 icos 6) = { 6 L 6

= —(cos3m—isin3mw) =1

18
. T i

Simplify : | sin—+icos— | .
Py ( 6 6j
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CHAPTER

THEORY OF EQUATIONS

L]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

a4

y| MUST KNOW DEFINITIONS [N

+  For the quadratic equation ax?> + bx + ¢ =0,
(i) D= b*—4ac> 0 iff the roots are real and distinct
(i) D = b*—4ac <0 iff the equation has no real roots

Fundamental theorem of algebra :

+ Every polynomial equation of degree n has at least one root in C.

Complex conjugate root theorem :

+ If a complex number z; is a root of a polynomial equation with real co-efficients, then complex
conjugate z, is also a root.

+ Ifp+ \/5 is a root of a quadratic equation then p — \/5 is also a root of the same equation
where p. g are rational and \/a is irrational.

+ If \/; + \/g is a root of a polynomial equation then \/; — \/— , —\/; + \/E , and—\/; —\/5 are

also roots of the same equation.

If the sum of the co-efficients in p(x) = 0 is p(1). Then 1 is a root of p(x).

If the sum of the co-efficients of odd powers = sum of the co-efficients of even powers, then —1 is
a root of p(x).

Rational root theorem :

+ +

+ Leta, x"+ .. +ax+a,witha #0,a,# 0 be a polynomial with integer co-efficients. If L
with (p, ¢) = 1, is a root of the polynomial, then p is a factor of ¢, and g is a factor of a,

Reciprocal polynomial :
+ A polynomial p(x) of degree n is said to be a reciprocal polynomial if one of the conditions is true

1 1
H  pkx)=x" P[ ] (i)  plx)=-x" P[ ]

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
— — 1
X X 1
1
1

+  Achange of sign in the co-efficients is said to occur at the j" power of x in p(x) if the co-efficient of
x/* 1 and the co-efficient. of x/ (or) co-efficient. of x/~!, the co-efficient of x/ are of different signs. ,

orders@surabooks.com Ph: 9600175757 / 8124201000
Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


https://www.Padasalai.Net/
https://www.padasalai.net/

wwwiHeisaislaillyt for Sample
for Full Book order Online and Available at All Leading Bookstores

Chapter 3 ™ Theory of Equations

www.TrbTnpsc.Com

Hint :

10.

px) = xX3+2x+3
p(x) has no sign change

p(x) = (xP+2(=x)+3=-x"-2x+3
p(=x) has only one sign change = at most one
negative root.
.. p(x)has no positive root and at most one
negative root since its degree is 3, it has one

negative and two imaginary roots.
The number of positive zeros of the polynomial

zn: "C, (1) x" i
j=0
(1) 0 ) n

@ <n @D r

[Ans : (2) n]

Hint : incr(_l)rxr =g 1N E (!
j=0

+1C, (-1)*x? +...+ "C,(=1)"x"
=1-nx! -i-”szz—”C3x3 +o X"
Since its degree is # and it has » change of sign,
the number of positive roots are 7.

PTA QUESTION & ANSWERS

Sol.

Sol.

Solve the equation x> — 5x* — 4x + 20 = 0.
[PTA - 1]

-10

211 -5

0 2
1 -3
(x—2) (x> - 3x—10)
x=)(x=5(x+2)
Solve the equation 2x* + 11x* - 9x — 18 =0

[PTA - 5]
We observe that the sum of the coefficients of

the odd powers and that of the even powers are
equal. Hence —1 is a root of the equation.

—4 20
-6 20
-10 0

-5 +2
(x=5) (x+2)

To find other roots, we divide

233+ 11x2 - 9x —18 by x + 1

and get 2x? + 9x — 18 as the quotient.

Solving this we get % and —6 as roots.

Thus —6, —1, % , are the roots or solutions of the

given equation.

orders@surabooks.com
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Sol.

Sol.

[AB]=[1 1

2

Solve the equation 6x* —35x% + 62x* —35x + 6 =0.
[PTA - 1]

6x? —35x% + 62x* —35x +6=0

Dividing this factor by x? and rearranging the

terms we get

6()& +i2j—35(x+lJ+62
x X
1

X+ —) it becomes a quadratic
X

Setting u =
polynomial as

607 — 2) — 35u + 62 which reduces to

10
6y* — 35u + 50. Solving we obtain u = ER

1 1
%. Taking u = EY gives x = 3, 3 and taking

u= — gives x =2, % . So the required solutions

N | i

21 31
are2, — ,3, —.
2 3

Investigate for what values of A and p the system
of linear equations x + 2y +z=7,x+y+Az=pn
has (i) no solution (ii) a unique solution (iii) an
infinite number of solutions. [PTA-2]
Here the number of unknowns is 3.
The matrix form of the system is AX = B, where
12 1 x 7
A=|1 1 A, X=|V]|,B=|H
1 3 -5 z 5
Applying elementary row operations on the
augmented matrix [A|B], we get
1 2 1|7 1 2 1|7
Ap|—R2eRs 5l 3 55

T E BRIk 11 afp

Ry->Ry-Rp, [1 2 1 7
R3—>R37R1, 0 1

R3—>R3+R» 0 1
—_—>
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CHAPTER

INVERSE TRIGONOMETRIC
FUNCTIONS
Pl MUST KNOW DEFINITIONS 1§

+  fis periodic if there exists p > 0 such that for all x in the domain of £, x + p is in the domain of fand ,

Sx +p) = fx). :
The smallest of all such number is called the period of the function f. I
A real values function f is an even function if for all x in the domain of /, —x is also in the domain of ,

Sand f(=x) = f(x). '

+  Areal values function f'is an odd function if for all x in the domain of £, —x is also in the domain of |

fand f{—x) = —f(x).
Amplitude of a function is the height from the x-axis to its maximum or minimum.
The period is the distance required for the function to complete one full cycle.

-T T
+  Theinverse sine function sin”!: [-1, 1] — [7 »5] is defined by sin!(x) = y ifand only if sin y=x and

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 yE [—TY TY:|
1 —_—,—
1 2 2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

- T
—,—

> 2] is defined by tan"!(x) = y if and only if tan

+  The inverse tangent function tan™' (—oo, c0) — I:

Cand [ﬂi]
y=xand ye | 777

+  The inverse cosecant function cosec™': (oo, —1] U [1, o) [_

=l

,O) U [O,g) is defined by

oA
—— l\')|

cosec '(x) =y if and only if cosec y=x and y € [—77:,0) U [0,

+ The inverse secant function sec!: R\(-1, 1) — [0, n]/{ } is defined by sec'(x) = y

|2

whenever sec y=xand y € [0, w]/ {g}

+  Theinversecotangentfunctioncot!: (—o0,00)— [0, 7] isdefined by cot !(x)=yifandonlyifcoty=xand
ye [0, r].
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Chapter 4 = Inverse Trigonometric Functions

2

+ Property-1

-T T
. N X
(i) sin!(sin©)=6,if0 € [ 5 2]

(i) cos!(cos0)=6,if0 [0, r]

S . (—_“ E)
(iii) tan’'(tan0) =0, if0 € 25

(vi) cot'(cotB)=06,if06 €0, r]

+ Property-II
(i) sin(sinlx) =x, ifx e [-1, 1]
(i) cos(cos'x)=x, ifxe[-1, 1]
(iii) tan(tan''x) =x, if x e R

(v)  sec(sec'x)=x, if x e R\(-1, 1)
(vi) cot(cot'x)=x,ifxeR

1

X

Property-IV (Reflection identities)

y| IMPORTANT FORMULA TO REMEMBER [N

Properties of Inverse Trigonometric Functions

T
(iv) cosec'(cosec0) =0, if0O e [7, >

(v) sec’(sec0)=0,if6 e [0, n]\{g}

(iv) cosec(cosec'x) =x, if x e R\(—1, 1)
+ Property-III (Reciprocal inverse identities)
(i) sin'! (;) =cosec x, if xe R \(-1, 1)

1
(i) cos'! (;) =secx, ifxeR\(-1, 1)

1 cot ' x ifx>0
(iii)) tan'| — | =

—m+cot'x if x<0

(1)
(ii)
(iii)
(iv)
v)

orders@surabooks.com

sin!(—x) = —sin"'x, if x € [-1, 1]

tan’'(—x) = —tan'x, if x e R

cosec!(—x) =—coseclx, if [x| > 1 orx e R\ (-1, 1)
cos'(—x)=m—coslx, ifxe[-1, 1]
secl(—x)=m—seclx,ifx>1or xeR\ (-1, 1)
cot'(—x)=m—cot'lx, ifx e R
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®

Sol.

Sol.

Also from the definition of cos™'x,
-1<x<1

~ From (1) & (2),
Domain of g(x)

-2

=[-1,1]U[-1,1]
=[-1,1]

Hence the domain of g(x) is [-1, 1].
For what value of x, the inequality

£
> < cos!(3x — 1) <7 holds?

Given g <cos'Bx-1)<m

T
cos— <3x—1<cosm
2

=0<3x-1<-1
0+1<3x<-1+1
1 <3x<0

l<<0
3x

1
This inequality is true, only when 0 <x < 3

Find the value of

@) cos(cos_1 (ﬂ )+ sin”! (i ))
5 5

(ii) cos™! (cos(ﬂn + cos™! (cos(sl))
3 4

(i) cos(cos_1 (i )+ sin”! (i D
5 5

4 4
Letcos!'|—|=0= — =cos 0 (1)
5 5

Also sin™ (%) = sin"!(cos 0) [using (1)]

— il anl T _ gc gl T
= sin (sm(z 9)) [ cos O sm(2 9)]

2)

- T
2

i 4 . (4

s.cos|cos | —= |+sin | —

5 5

=cos[9+2_9
2

[using (1) and (2)]

orders@surabooks.com
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Sol.

®

(i) cos ! (cos[“?“jj + cos” (COS( o D
cos” (cos(“?“n - cos” (cos(zﬁ - %“D

[*." the period of cosine in 27|
» ( 27 )
=cos!| cos—
3

= = [

(el o)

['. Period of cosine is 27|

=cos’! (005(3%)) [, cos(2m — 0) = cos 0]

[.- cos(2m — B) = cos 0]

: 23“ e [0, 7]

(1)

L 3% [ 3% e [0, n]] - (2)

o 42) e o2

I S
4
_8m+9m _ Um
12 12
» (47() » 50)) 7w
cos'| cos| — || +cos!|cos| — ||= —
3 4 12

J EXERCISE 4.3 §

Find the domain of the following functions :
(i) tan~' V9 — x?

(i) %tan“ 1-x)- 2

4
Let f{x) = tan' V9 — x°
V9—x% e Rbut v9—-x% >0

L 9-x2>0 + - +
=x-9<0 o ;
> x+3)x-3)<0
= Domain is [-3, 3]
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®

T

2
2 NE)

2) f —5 “4) 5 1
[Ans: (2) ﬁ]

18. Ifsin!'x + cot™ (%) = —, then x is equal to

(1

, then the value of
[PTA - 5]

“ 3
[Ans: (4) 3]

. X 5
. Ifsin™! = + cosec™ " =
xis

N3

M4 @5 2

. sin(tan™ x), |x| <1 is equal to

X 1
R T

1 X
® \/1+x2 @ \/14—x2

[Ans: (4)

X
]
V1+x?

PTA QUESTION & ANSWERS

1 MARK

1. The range of sec” x is

1) [ n]\{g} @ [0, n]\{g}

[PTA - 2; Qy - 2019]

3) (0, n)\{g} @) (-, n)\{g}

[Ans:(2) [0, 7] \{g}]

Hint :  For the given function y = sec 'x if we draw

a graph we find that it’s discontinuous at
x=-land 1

Therefore domain of the function will be
= (oo, —1] [1, o) and the range of the

function will be [O,E) U (E,n]
2 2

2R
((-3)

1. Write the principal value of tan™
Sol. tan’! [sin (—g]] =tan’!(-1) [PTA -4]

T
=—-tan-1(1)=-—
(1) 1

orders@surabooks.com

Sol.

Sol.

Sol.

Find the value of cos™ (l) —2sin! (_l)

2
cos ™! [l] —2sin”! [—1]
2 2
T 2

=TT
3 6

[PTA -6]

il
3

5 MARKS

Ifcos'x+cos'y+cos'z=mand0<x,y,z<l,
then show that x> +)? + 72+ 2xyz =1. [PTA-1]
Let cos'x = o and cos—1 y = . Then, x = cos o
and y = 3.
cos'x+cos'yt+cos'z=m
gives o0 + B=m —cos ' z. .. (1)
Now, cos (o + 3) = cos o cos B — sin o sin B

=Xy - \ll—xzyll—y2 .

From (1), we get cos(mt —cos™! z)

=xy = 1-x%1-y* .
—cos (cos' z) =xy — \/1—x%J1-y?

So,—z = xy — J1-=x%4/1—y%, which gives
_xy_Z:—\ll—x2\/1—y2-

Squaring on both sides and simplifying, we get
X2+ +22+ 2xyz= 1.

Evaluate : sin(sin_l (%J +sec”! (%D [PTA -2]

5 5
Let sec™ ZI 0 Then sec O = 2 and hence,
cos 0= i
5
2
AlSO,Sine: 1_(;0329: 1_(ﬂj :g,
5 5
3
which gives 6 =sin™! | =
) 3
Thus, sec™ (—)— sin™! jand sin™! 5 +

it
w2

We know that sin ( 1= ) = 2 sin! x,
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TWO DIMENSIONAL

ANALYTICAL GEOMETRY

_________________________________________________________________________________

y| MUST KNOW DEFINITIONS |§

+ A circle is the locus of a point in a plane which moves such that its distance from a fixed point is E
always constant. !
+ Tangent of a circle is a line which touches the circle at only one pomt_ vvvvvvvvvvvvvvvvvvvvvvv
+ Normal is a line perpendicular to the tangent. Y g
+ From any point outside the circle two tangents can be drawn. E = dax }
+ Parabola g Latus rectum
S(a, 0) — Focus 0(0, 0) — Vertex a .
Y=0 — Axis o AXis ¢
Length of latus rectum = 4a (€HL) i)
+ Ellipse 3
2 2 S 5
x_ + y_ =1 . Y
7N &S T
. Y X
S(ae, 0), S'(-ae, 0) — Foci £
A(a, 0), A’(-a, 0) — Vertices o
0 (0, 0) Centre ; B A
AA’ — Major axis — 2a; BB’ — Minor axis — 2b A — 0 A X
2_ 2 2 S —
bc=a (1 —e ) ‘ (_a70) B’ (aao)
. . a —a :
Directrices x=—, x=—
e e L I ————
+ Sum of the focal distances of any point on the ellipse is equal to length of the major axis. !
A v anL R Gl LSRRt A AV et §
x° y2 1 Y4 = g
a b s B
AA’ = 2a — Transverse axis; BB’ = 2b — Conjuate axis ' a B
0(0, 0) — centre s Al o A S 3~X
A(a, 0), A'(-a, 0) — vertices; S(ae, 0), S'(-ae, 0) — Focus ﬁ
S a 26’ B’ 5
Directrices x =+= ; Latus rectum = =—— ; b2 =a?(e’* - 1) 3
a :

_________________________________________________________________________________
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¢

Sol.

Sol.

EXERCISE 5.1
Obtain the equation of the circles with radius
5 cm and touching x-axis at the origin in
general form.
Given r=5cm
Y
(¢}
Since the circle touches the x axis, its centre is
(0, £5)
Equation of the circle is (x — #)> + (y — k)*> = r?
=  (x-02+@=xs5? =5
= xX2+yP+ 25 £10y = 25
= X2+ y2 +10y = 0
Find the equation of the circle with centre
(2, —1) and passing through the point (3, 6) in
standard form.
Y
0 X

Given centre is (2, —1) and passing through the
point (3, 6)
.. r = distance between (2, —1) and (3, 6)

= J2-3)?+(-1-6)?

= NEDHED?

= J1+49 =50
.. Equation of the circle is

x—h>+@-k? =~
(2P + @+ 1?2 = (/507
= (x-22+(@y+1)7? = 50
orders@surabooks.com

L T T T T I T T T T T I T T T e

w

Sol.

=

Sol.

Find the equation of circles that touch both
the axes and pass through (— 4, — 2) in general
form.

Since the circle touch both the axis. Its equation

will be (x —a)> + (v —a)* = a® ~(1)
It passes through (—4, —2)
a(HB-al+(2-aP =
16+/+8a+4+a2+4a = /
= a*+12a+20= 0
= (a+10)a+2)= 0
a =-10o0r-2
Y
0 X
(-4,-2)
Case (i)
When a =-10, (1) becomes
(x + 102+ (y + 10)* = 107
= x2+100+20x+)*+ 100 +20y = 1O0
= x>+ +20x +20y+ 100 = 0
Case (ii)
When a =-2, (1) becomes
(x+2P2+ (@ +2)7 =22
= Hdx+4+y2+4p+ A4 = A
= X2+ +ax+4y+4 =0

Hence, equation of the circles are

X+ 42+ 4x+dy+4 =0
or x>+ +20x+20y+ 100 = 0
Find the equation of the circle with centre
(2, 3) and passing through the intersection of
the lines3x—-2y—1=0and 4x +y—-27=0.
Given centre is (2, 3)

Let us solve 3x—2y =1 (1)
and 4x+y = 27 -(2)
(1) — 3x-2y =1
2)x2— 8x+2y = 54
llx = 55=>x=5
L3052y = 1
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®

’
24. The values of m for which the line y = mx + 2 NCE

touches the hyperbola 16x* — 9y* = 144 are the
roots of x2 — (a + b)x — 4 = 0, then the value of
(a+b)is

(1 2 24 30 4 -2
[Ans. (3) 0]
Hint : y =mx+2+5
= m =m, c=2\/§

25.

= 16x2 —9y? = 144
2 2 2 2
lox” 9y~ 1 XY

144 144 9 16
a*> =9,b*=16
Condition is ¢ = a®m? — b*
= 2V5)2 =9m?- 16
= 20 = 9m* - 16
= Om? =36 =>m?=4
= m=2,-2
La=2,b=-2

[ a and b are the roots of x> — (a + b)x —4 = 0]
Lat+tb=2-2=0

If the coordinates at one end of a diameter of

the circle x2 +y* —8x — 4y + ¢ =0 are (11, 2) the

coordinates of the other end are

(1) (-5,2) (2) (3,2)

(3) 5,-2) 4 (-2,5) [Ans.(-3,2)]

Hint : Equation of circle isx?> + y?> —8x—4y+c¢=0

42
(x,») @ (11,2)

2g=8=g=-+4
=4 =f=-2
~.Centre is (-g, ) = (4, 2)
Let the other end be (x, y)
Centre is the mid-point of (x, y) and (11, 2)

@4.2)= x+11 y+2
D 2 72
x+11
=4=x+11=8=x=8-11=-3
y+2 _ _ _ _
T—2=>y+2—4:>y—472—2

.. The other end is (-3, 2)

orders@surabooks.com
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Hint :

y PTA QUESTION & ANSWERS

The equation of the directrix of the parabola
Y=x+4is [PTA - 1]

15 15
) x=2 2) x=
(1) x (2) x 1

17
) x=—
[Ans. (3) (-5, 0)]
¥ =1[x—(4)]
1

4a=l:a=z

g o7
®) x=—

Equation of directrix : x =—4 — 1
17
4
The vertex of the parabola x> = 8y — 1 is

1
® [+ 1

o [0
9
©) [‘6’5]

X = —

[PTA - 3]
8

9
@ (3

1
[Ans. * [Qg] ]

Hint : ¥*=8y-1

2 — 8 [ r 4 l]
= % ]
O—h)? = da(y—k)

1
If P (x, y) be any point on 4x? + 9y? = 36, then
the sum of the distances of P from the points

(\/5,0) and (—/5,0) [PTA-4]
M4 @8 @3 6 4) 18
[Ans. (3) 6]

Vertex =

Hint : 4x? + 9)? =36

9 4
a =9
a=3

By focal property, PF, + PF, =2a =2(3) =6

Ph: 9600175757 / 8124201000

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


https://www.Padasalai.Net/
https://www.padasalai.net/

wwwiHeisaislaillyt for Sample
for Full Book order Online and Available at All Leading Bookstores

2

www.TrbTnpsc.Com

@ Sura’s ' Xll Std - Mathematics ™ Volume |

Sol.

The Correct match is

1) @Gy () (1)

d c b a
b c
d b
c a

[Ans : (1)i—d ii—c iii—b iv—a]

(1)
(2)
3)

d
C
4 d

a
a
b

Conics and its point of contact

List - A (Conic) List- B
(Point of contact

1. | circle

a 2a
m>’ m

ii. | parabola

iii. | ellipse

iv. | hyperbola d)

The Correct match is

(ii)

a b €

b c d

d a €

d a b
[Ans : (3)i—d ii—a iii—c iv—Db]

Find the equation of tangent to the circle
X2+y*+2x-3y—-8=0at (2, 3).
Given circle is x> + > +2x -3y -8 =0

(i)  (iv)

d

a
b
c

3
Equation of tangent is xx, +yy, + 1(x +x,) - 5
(v +y1) -8=0
At (2, 3), the tangent is

Il
o

X(2)+y(3)+x+2—%(y+3)—8

+3p2- 2 22 g

2 2
Multiply by 2 we get,
= 6x+6y+4-3y—-9-16
= 6x +3y—21

=

orders@surabooks.com

Find the length of the tangent from (2, -3) to
the circle x2 + y* —8x -9y + 12 =0.

. Given circleisx?>+)* —8x -9y +12=0

Length of the tangent =
J22 +(-3)2 -8(2)—9(-3)+12
= J4+9-16+27+12 = /36 =6 units.

Find the equation of the parabola with vertex
at the origin, passing through (2, -3) and
symmetric about x-axis.

. Since the parabola is symmetric about x-axis, it

is either open upward or downward.
Let the equation be x* = 4ay
Since (2, —3) lies on the parabola,

(1)

=1
2=4a(-3)=a= 3

Substituting a = _?1 in (1) we get,
2= (_?1 )y = 3x? =—4y. Which is the required

equation of the parabola.

Ifaparabolicreflectoris 24 cm in diameter and
6 cm deep, find its locus.

. Let AOB be the vertical section of the reflector

and m is the mid-point of AB. Let the equation
of the parabola be y* = 4ax A(6, 12) lies on (1)
Py

A

12M

A

Of\ 6 X
12

s 122=4a(6)=>a=6

.. Focus is (a, 0) = (b, 0)

Hence focus coincides with m, the mid-point of
AB.

If the line y = 3x + 1, touches the parabola
y* = dax, find the length of the latus rectum?

. Given equation of tangent is y = 3x + 1

The condition for any line y = mx + ¢ to be a

_ a
tangent to y* = 4ax is c = —
m

a

— =>a=m=a=3
m
.~.Length of the latus rectum is

4a =4(3) = 12 units.

1:
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CHAPTER

APPLICATIONS OF
VECTOR ALGEBRA

y| MUST KNOW DEFINITIONS [N

+ Ifag=qi+a,j+ak and l;=b1;+b2}'+b3fc then a-b = a,b, + a,b, + a,b, — (a scalar)

ik
and axb=|a, a, a,| (avector)
b b, b

ab=0iff aLlb
axb=0 iff a||b
For any 3 vector :1, b and E, (szz)-E:Zp(ZxE)

(a X b) c=0<a,b,c are co-planar.

+ 4+ + 4+ +

a, b, ¢ are co-planar iff there exist scalars 7, 5,7 € R such atleast one of them is non-zero
and ra+rb+rc=0

Two lines are said to be coplanar if they lie in the same plane.

Two lines in space are called skew lines if they are not parallel and do not intersect.

+ + 4+ +

A straight line which is perpendicular to a plane is called a normal to the plane.

-1

+

Angle between a and b is 0 = cos i
|

+

allb if6=0orn
+ albifo=Tor 8
2 2
+ w=F-d where 4 — displacement vector
F —Force

w — work done.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
. . . I
Vector triple product is not associative 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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g

1 - - - von— !
! +  The perpendicular distance from a point u to the plane r-n=pisd= M !
1 | n | 1
1 1
: + Distance between two parallel planes ax + by +cz+d =0and ax + by +cz+d,=01is :
: \d, — d| I
1 ay—- 1
! Va’ +b* +c* !
: +  Vector equation of a plane which passes through the line of intersection by the planes :
: Fomo=d and rom=d,is (v-m—d)+d(r-n—d,) =0 :
: (ax+by+cz—d)+Max+by+cz—d)=0 cartesian form] :
\ + Image of a point in a plane is :
1 . 1
-~ -~ 2Ap—(u- -
! PN a(zzt ml -~ !
1 |n| - !
' . 3 T - - .~ | p—=(a-n) )| !
| + Meeting point of a line r =a+1b and aplane r-n =pis a+| —=—=— |b. !
b-n |
: :
?
1 - (o 3) 53] -
1. Prove by vector method that if a line is drawn | - l“ b|2 | bﬂ (using (1))
from the centre of a circle to the midpoint of | 2
a chord, then the line is perpendicular to the ! = l(()) -0
chord. : &, 2 g
: = OD-AB = 0= OD . AB
Sol. : Hence, if a line is drawn from the centre of a
O | circle to the mid-point of a chord, then that line
I is perpendicular to the chord.
1
. 2. Proveby vector method that the median to the
; A D B (l-)') ! base of an isosceles triangle is perpendicular
. to the base.
Let the position vectors of the parts A and B on , Sol. o
. R - . . A (origin)
the circle lie a and b respectively. .
Since O is the centre of the circle !
- A — — 1
oAl = |oB| = ‘a‘ - ‘b‘ 1)
Also D is the mid-point of AB, |
. a+b :
OD == — —
- 2 | B(b) D C(c)
(mid-point formula) 1
o 1 . . .
a+b| — — 1 Let ABC be an isosceles triangle with AB = AC
= ' (OB - OA) | and let D be the mid-point of BC.
o I Taking A as the origin, let the position vectors of
[a + b] ) @ a) | B and Cbe b and ¢ respectively.
= _— a — —
X .
2 . The pv. of D= 2X¢ AB=b AC=c
=2 -2 1 2
R '
2 ¢
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$

Sol.

The Cartesian equation of the plane containing
the given lines is
X=Xy Y=)2 272
by by by |=0
dy d, d;
x+1 y+1 z
= 2 2 2|=0 [ A=2]
5 2 2
S>x+)@-4H-@+1HE@-10)+z(4-10)
=0
=@+ DO)-¢+1D)(=6)+z(-6)=0
= 6(+t1)—-6z2=0
= y+1-z=0 [+ 6]
= y —z+1 =0 which is the required
equation of the plane containing the given lines.
Find the equation of the plane passing
through the line of intersection of the planes
;.£2}_7}+4,} =3 and 3x — 5y + 4z +11 = 0,
and the point (-2, 1, 3) . [PTA -3]
Given equation of planes are
7-(2?—7}'+412) =3 and 3x — 5y + 4z +11=0.
The vector equation of a plane passing through
the line of intersection of the planes 7 -7, = d,
and 7' - 71, = d, is given by
(F -7y —dy )+ MF -7y —dy) =0 (1)
put i=xi+yj+zk
A, =2i—7]+4k> iy =3i—5]+4k>
dy =+3,d,=-111n (1) we get
[(x§+y}‘+ zl?)-(2§—7}'+4l§—3)} +
x[(x§+y}'+zl%)-(3§—5}+4/€)+11} _0
= 2x-Ty+4z-3)+ABx—-5y+4z+11)=0
..(2)
Since the plane passes through the point
(-2, 1, 3) we get,
[2(-2)-7(1)+4(3) -3+ A[-6-5+12+11]=0
=((-4-7+12-3)+A(12)=0
=-2+12A=0=> 12A=2=> k=é
Substituting A = % in (1) we get,

orders@surabooks.com

L T T T T I T T T T T I T T T e

Sol.

Sol.

1
(2x77y+4zf3)+g(3x75y+4z+11)=0

Multiplying by 6, we get,

= 12x—-42y+24z—-18+3x -5y +4z+11=0
= 15x — 47y + 28z — 7 = 0 which is the required
equation of the plane.

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

x+2y+3z=2andx—y+z=3,and at a
2
distance ﬁ from the point (3,1,-1) .

Given equation of planes are x + 2y + 3z =2 and
x—y+tz=3

The Cartesian equation of a plane which passes
through the line of intersection of the planes is
(ax+by+cz—d)+\(ax+by+czd)

.. The required equation of the plane is

x+2y+3z-2) +A(x—y+z-3)=0 ..(1)

xA+t1D)+y2-2)+z3+A)—2-31=0

The distance from (3, 1, —1) to this plane is %
3

C3(A+D)+1(2-2)-1(3+2)-2-3% _ 5
JerPeoay < 3ery} B
v+ B+ 2 -2a-F-n-2-31

_ 2
\/k2+1+2k+4+k2—4k+9+k2+6k \/3

N R 2

N RV RRNE
Squaring on both sides

952 4
= 2o a3
3V +40+14 3

= 2702 = 12X+ 161+56
= 150 —16 L —56 =0

To find A, solve the equation.
has irrational roots.

Find the angle between the line r=(2i-j+#)
+1 (; +2j- 2]}) and the plane r (6; n 3}' n 2]})2 8
Equation of given plane is

But this equation

r-(6i+3j+2k)=38 ci = 6i+3)+2k
and the line is ;:(2}_}4]})4- t (;+2}'—212)
“bh=i+2j-2k

Angle between a line and a plane is
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Any point Q on the line / is given by

Direction ratios of AQ are
20+ 1 -1,

Since AQ L/

220+ (3) (3A—1)+ 8 (8L —10)=0
=4N+IA+3+641—-80=0

Hence the coordinates of Q are ) !

points A, B,C,Dlicona plane we have to prove ’
that the three vectors AB AC AD are coplanar.

Now AB
= OB —OA = (161 —19 — 4k) — (6i —
= 10i—12] — 4k

77)

AC = OC—OA =6i+10j — 6k and
AD=0D—O0A =4i+2j+10k

10 —12
—6 10
4 2

Therefore, the three vectors ﬁ, E, AD are
coplanar and hence the four points A,B,C and D
lie on a plane.

We have |AB, AC, AD| =

Choose the Correct or the most
suitable answer from the given four
alternatives :
The foot of the perpendicular from A (1, 0, 0)
x-1 y+1 z+10
3 8
2) (5,-8,-4)
4 (2,-3,4)
[Ans : (1) (3,4, -2)]

to the line is  [Qy-2019]

(1) (3,-4,-2)
() (3.4,2)

x—1 _ y+1_ z+10
2 -3 8

$—1v_ y+1:z+10:k

2 -3 8
x=21+1,
y=-3A-1,z=8A-10

—3A—-1-0,8\—10 -0 or 2,
—3A-1,8A-10

A(1,0,0)
77A-77=0

A=1

I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
}
1
L}
L}
[}
1
L}
}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

orders@surabooks.com

2.

Hint:

Sol.

Sol.

x=2(1)+1=3
y=-3()-1=-4
z=8(1)-10=-2 (3,-4,-2)

VANIVAN A

The value of DJFJ jtk, k+ l:|lS equal to :

[Hy - 2019]
4) 4
[Ans : (3) 2]

(1 0 @ 1 @) 2

1[1-0]-1[0—1]

— S = =
_ O
I

+1 = 2

2 MARKS

- > S

If21—]+3k 31+2]+k, ,+mj+4kare
coplanar, find the value of m. [Qy & Hy - 2019]

Since the given three vectors are coplanar, we
2 -1 3
have 3 2 1|=0=m=-3
I m 4
Determine whether the pair of straight lines
Jid A AN A A A A
r =(2i+6j+3k)+’(2i+3j+4k)
5
4 =(2i—3k )+S(i+2j+3k)
Comparing the given two equations with

[Hy - 2019]

- - - - - -
r = a+sb and r = c+sd
- > o> >
we have a = 2i+6j+3k,
- > o> >
b = 2i+3j+4k,
- - -
c = 2j-3k,
- - - -
d = i+2j+3k

- -
Clearly, b is nota scalar multiple of d . So, the
two vectors are not parallel and hence the two
lines are not parallel.
The shortest distance between the two straight

lines is given by
(c-a)(5-4)

o =
‘bxd
/'\ A N
- - A A NN
Now, bxd = 2 3 4 Z—2]+k
1 2 3
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CHAPTER

APPLICATIONS OF
DIFFERENTIAL CALCULUS

y| MUST KNOW DEFINITIONS N

+  The tangent line to a plane curve at a given point is the straight line that just touches the curve
at that point.

+  The normal at a point on the curve is the straight line which is perpendicular to the tangent at
the that point.

Intermediate value theorem :

+ Iffis continuous on [a, b] and ¢ is any number between f'(a) and f'(b), then there is atleast one
number x in [a, b] such that f'(x) = c.

Rolle’s theorem :

+  Let f(x) be continuous on [a,b] and differentiable in (a, b). If f'(a) =f(b) then there is atleast
one point ce (a, b) where f’(c) = 0.

Langrange’s mean value theorem :

Let f'(x) be continuous in [a, b] and differentiable in (a, b). Then there exists atleast one point
b)—
c € (a, b) such that f’(c) = w
=g

+ Iff(x) is continuous in [a, b] and differentiable in (a, b) and if f’(x) > 0 Vx € (a, b) then for
X, ,X, € [a, b] such thatx <x, wehave f(x))<f(x,)

+ Let lim g (x) exists and let it be L and let ' (x) be continuous at x = L.
X—>0

Then lim f(g (x)) =/ (}ifig(x))

A stationary point (x,, f(x,)) of a differentiable function f'(x) is where f”(x,) = 0
A critical point (x,, f(x,)) of a function f'(x) is where f”(x) = 0 or does not exist.

If f'(x) is continuous on a closed interval [a, b], then /" has both an absolute maximum and an
absolute minimum on [a, b].

+ 4+ +

Fermat’s theorem :

+

+ Iff(x) has a relative extrema at x = ¢ then c is critical number.
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Chapter 7 = Applications of differential calculus @

+  Text for Concavity :
(i)  Iff” (x) > 0 on an open interval I, then f(x) is concave up on 1.
(i)  Iff” (x) <0 on an open interval I, then f'(x) is concave down on L
+  Text for points of inflection :

(i) Iff” (c) exists and f”(c) changes sign when passing through x = ¢, then the point
(¢, f(c)) is apoint of inflection of the graph of 1.

(i) Iff” (c) exists at the point of inflection, then f”(c) = 0.

4+ Second derivative test :

Suppose that ¢ is a critical point at which f”(c) =0, that f”(x) exists in a neighbourhood of ¢ and
that f”(c) exists.

Then fhas a relative maximum value at ¢ if f” (¢) <0 and a relative minimum value at ¢ if
f7(c)>0.1ff” (c) = 0, the test is not informative.

Symmetric with respect to y - axis if f(x, y) =f(—x, y) Vx, »

Symmetric with respect to x - axis if f'(x, y) =f(x, =) V x, y

Symmetric with respect to origin if f'(x, y) =f(—x, ) V x, y

+ +++

Horizontal Asymptote :
y = L is said to be horizontal asymptote if lim f(x)=Lor lim f(x)=L
X—>0 X—>—00

+  Vertical Asymptote :

x = a is said to be vertical asymptote if lim f'(x) == oo or lim+ fx)=xo0
X =R Xx—a
+  Slant Asymptote :
A slant (oblique) asymptote occurs when the polynomial in the numerator is a higher degree
than the polynomial in the denominator.

4
1
EXERCISE 7.1 | Average velocity = w
1
1. A point moves along a straight line in such a : 90—27
way that after 7 seconds its distance from the 1 - 3
origin is s = 272 + 3¢ meters. : 63
I = —=21m/s
(i) Find the average velocity of the points 1 3 d
between =3 and 7= 6 seconds. | (i) Instantaneous Velocity V(f) = ;j =4¢+3
(ii) Find the instantaneous velocities at =3 : .
and ¢ = 6 seconds. ! Instantaneous Velocity att = 3
Sol. (i) Givens = 22+ 3t ! =V(3) =15 m/sec
- , . [From (1)]
s@) = 2x37+30) | Instantaneous Velocity at¢ = 6
= 2x9+9 - =V(6) =27 m/sec
= 27m (D) [From (2)]
s(6) = 2x62+3(6) :
— 72+18=90m ..(2) .
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T, 3T 3n Sn St Tn m
o) | BY) ) B2 G | B
Interval ( 4) 44 474 474 4
Sign of f”(x) p . Sayx=m 3 Say x =320°
Sayx= - |Sayx=7 cos2m=1 |S8X= cos 2 x 320°
T - +ve 3n = cos 640
cos 2 % 5 cos 2 % 5 cos 2 X > = cos (360 + 280)
= cos 280°
—cos ™ =L :jgsn“l :0563”“1 = cos (270 + 10)
302 = sin 10°
+ve —tve
monotonicity .Strlctly. Strlctly. .Strlctly. Strictly decreasing | Strictly increasing
increasing decreasing increasing
i . . . . I r 7_7'C = 7_TE 3 7_7.[ +5
~. f (x) is strictly increasing in O,Z X S h cos 4 sin 1
3n .w)(7n 5 . o - p
T’SZ A 7 | and strictly decreasing | = s [2n _ stin(Zn _ Z] +5
1
. (m 3n) 57 Tn | 1 1
R )
- V2 )\V2
1
Since f”(x) changes its position from positive | -1 19
, T S5m ) 1 B ?+5 Y
to negative at x = 1 there is a local 1
e : EXERCISE 7.7
. o 1= —3
maximim at x = 44 1 1. Find intervals of concavity and points of
1 . . . .
- | inflexion for the following functions:
— = — —a 1
5) = on g e ges L) S0 x4y
= LL . AV 5 2 | (ii) f(x)=sinx+cosx,0<x<2m
22 2 1
5 S . ! (iii) f(x)= 3 (ef—e™) [PTA -2]
4—) = sin — cos —+5 1
4 14 1 4 'Sol. (i) f(x)=x(x—4)
S (—)(—] +5 | Given f(x) = x (x — 4)
V22 : S/@) = x =47+ (- 4(1)
"EaY, | = 3x (x4 + (x4
2 2 ! = (x—4)> (Bx +x—4)
Also f(x) chal:)l’ges7its position from negative to ! = (x—4)? (4x—4)
positive at x = TE,TTE , there is a local minimum | = 4(x—1) (x4
; ! SOx) = 4l -2 (x—4)+
atx= =% | (x—47 (1]
44 | = 420 -4 1)+
/(3_ch = cos 2% sin T 45 ! (x—4)*]
4 14 1 4 . = A(x—4)[2x -2 +x—4)]
- +
_ (TJ(T]”:S‘E:E | = 4x—4) (G —6)
2AN2 . = 12(x—4) (- 2)
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Chapter 7 = Applications of differential calculus

$

PTA QUESTION & ANSWERS

1. If the rate of increase of the radius of a circle
is 5 cm/sec, then the rate of increase of its
area when the radius is 20 cm, will be [PTA - 2]

(1) 10m  (2) 20m (3) 200m (4) 400m
dr
Hint : i 5cm/sec [Ans. (3) 2007]
= A = m?
- _ dr
a  a

2 1(20)5=200 &

2. The slope of the curve y* — xy* = 4 at the point

where y =2 is [PTA - 5]
1 1
D=2 @ —-—— 3) — 4) —
(D (2) > (3) 2 4) of |
Hint : > x?=4 [Ans. (4) 5]
dy dy 2}
322 = x2y=+4y°| =
Y y Ty =0
dy dy 5 _ At 2
32 2y — 32 =0 y
Y& Tl 8§ xd=4
dy y2 4x:4
-V = 2— .X_l
dx 3y° —2xy
2
dx 3x2%2 —2x1x2 12—4 8 2

1. Aparticle is fired straight up from the ground
to reach a height of s feet in 7 seconds, where
s(H)=128t — 16%. Compute the maximum
height of the particle reached. [PTA-2]

Sol. At the maximum height, the velocity v(¢) of the
particle is zero.

Now, we find the velocity of the particle at time ¢.
ds
V() —
O] "
w(f) 0 =128-32¢t=0t=4.
After 4 seconds, the particle reaches the
maximum height.

The height at ¢ = 4 is s(4)
128(4) —16(4)* = 256 ft.

128 —32¢

orders@surabooks.com
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
L}
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

¢

2. Explain why Largrange mean value theorem
is not applicable to the function f{x) = |—,
X

xel-1,1]

Sol. fix)= :

X
Lagrange;s mean value theorem is not applicable
since f{x) is not continuous at x = 0

[PTA - 6]

,xe[-1,1]

lim xe™ —sin x
1. Evaluate x [PTA-1]
. . sinx .. . sinx
Sol. lime* —lim—== lime" —lim
x—0 x>0 Xx x—0 x—0 X
=%-1=0
2. Examine the concavity for the function

fx)=x*—4x. [PTA - 2]
Sol. fx) = x*—4x°
f/(x) = 4x*—12x°
f7(x) = 12x*>—24x
f7(x) = 0= 12x* - 24x
12x(x-2) = 0
x = or2
Intervals of concavity
Interval (=0, 0) ,2) (2,)
Sign of
” + - +
S
Concavity | Concave up Concave | Concave
down up
3. For the function f{x) 1 x* — 2x%, find all the

values of ¢ in (-2, 2) such that f” (¢c) =0
Sflx) =x* - 2x? [PTA - 3]

[ (x)=4x — 4x
ff)=0=>4x—4x=0
A2 E 0

x=0(r)x=x1

Sol.

4. Find the equation of the tangent to the curve
Xy—-x=y"-8atx=0 [PTA -6]
Sol. x=0;xy—x=3)-8
y =8
y=2
dy dy
2y +x2—-1=3y? —
4 dx i dx
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CHAPTER

DIFFERENTIALS AND
PARTIALS DERIVATIVES

y| MUST KNOW DEFINITIONS [N

4+ Linear approximation :
Letf: (a, b) — R be a differentiable function and x, € (a,b)
L (x) =1 (x,) +17(xy) (x—x,) V x €(a,b)
N A€ S L€ S
dx Ax—0 Ax
df =f"(x) Ax
+ Continuity : Let A= {(x,y) /a<x<b,c<y<d} cR,F: A >R

+

F is continuous at (u, v) if
a) Fisdefined at (u, v)

b) lim  F(x,y) =L exists
(. 3)=>(u,v)

c) L=F(u,v)
+ Clairaut’s Theorem : Let A= {(x,y) /a<x<b,c<y<d} cR%LF: A >R
Iff y and fy . €xist in A are continuous in A, then f, - fg LinA
+ Laplace’s Equation : Let A= {(x,y) /a<x<b,c <y <d} c R?, F: A - R. A function
o*u 62y

U : A — R? is said to be harmonic in A if it satisfies 6_2 + 8_2 =0V (x,y)e A
x y

+ Fis a homogeneous function on A, if there exists a constant P such that F (Ax,Ay) =M F (x,y) V,
A €R such that (Ax, Ay) € A. This constant p is called degree of F. !
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Chapter 8 = Differentials and partials derivatives @

y| IMPORTANT FORMULA TO REMEMBER [N

+  Absolute error = Actual Value — Approximate value

Actual value — Approximate value
Acutal Value

+ Relative error =

+  Percentage error = Relative error x 100

df=f"(x) Ax

+  Linear approximation of F at (x,, y,,z,) € A is

+

OF oF oF
F(X,y,Z)ZF(XO,yO,ZO)JF— (x_x0)+_ (.y_yo)+_ (Z_Zo)
X1(x0.50.20) Y1x0.70.20) Z1(x0,70.20)

+ Differential of F is
OF OF OF
dF = — (@, y,2)dx+ —(x,y,z2)dy+ — (x,y,2) dz
ox oy oz

Where dx = Ax, dy = Ay and dz = Az.
ow Oow dx Ow dy
+ If , y) is a function of two variables x, y then — = —.—+—.—
W y)isa fu v *4 T
0 ow Ox Ow 0
+ Ifw(x, y)is a function of two variables (x, ) then = = WD
os Ox Os Oy Os
+ Euler’s theorem : If F is having continuous partial derivatives and homogeneous on A with
degree p, then

F F F
. E e ORI iy, 2)=pF (1,2 ¥ (5,9, /CB.
Ox Oy 0z

EXERCISE 8.1

X I U
- Sy = ox =oxd=—
1. Letfix)= ¥x . Find the linear approximation | 3 3 343
at x = 27. Use the linear approximation to ! . . xl .
1
approximate 272, ! = f27) = 2 - 23(32) Y
Sol. Given f(x) = Ux | 327 3@V
Letx, = 27 and Ax=0.2 | ~(1) becomes,
1
We know L(x) = f(xp) ./ "(xy) : Y272 = 3+ L (02
(x—x) Vxe (ab) | 27
X . = 3+.0074=3.0074
3 1
Now f(27) = 27 =3 .
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Chapter 8 = Differentials and partials derivatives

¢

ADDITIONAL QUESTION & ANSWERS

I. Choose the Correct or the most
suitable answer from the given four
alternatives :

1. Ify=x*-10 and if x changes from 2 to 1.99,
the approximate change in y is
(1) -32 (2) -0.32
3) —10 (4) 10 [Ans: (2)-0.32]
Hint : dy = 4x3 dx
= 4(2)} (-0.01)=-0.32
2. If the radius of the sphere is measured as
9 cm with an error of 0.03 cm, the approximate
error in calculating its volume is
(1) 9.72 cm’ (2) 0.972 cm?
(3) 0.9721 cm? (4) 9.72m cm?
[Ans: (4) 9.721 cm?)
Hint : Let r be the radius of the sphere
Givenr = 9cm
Error in measurement of radius = Ar
Ar = 0.03 cm
4 3
Vv = g r
We need to find error in calculating the
volume i.e. Av.
p d (i e )
Ay = —VAr = 03 Ar
dr dr
4
v = gn (37%) (0.03)
= 41 (9)? (0.03) = 9.72% cm?
3. If log,4 =1.3868, then log,4.01 =
(1) 1.3968 (2) 1.3898
(3) 1.3893 (4) none
[Ans: (3) 1.3893]
Hint : y(x) = fx)+1(x) (x —x,p)
1
log 4.01 = 1.3863 + — (0.01)
= 1.3893
orders@surabooks.com
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2 2
4. Tu=log \x*+y",then ;—ZJrzy—Zis
(1) x*+y? @ 0
G) u @) 2u [Ans: (2) 0]
1 1
Hint : ou- x 2x
Ox \/x2+y2 2\/x2 +y2
B x
x* +y?
o*u (x2+ %)= x(2x)
o T 2
& (2 +5?)
P ¥
T (2, 2)
(#*+,7)
ou 1 1 )
B AL X2y
oy \/x2 +y? 2\/x2 +y?
_ Y
x*+y° ,
u (¥ +)?)-y2y")
5)’2 (x2+y2)2
2 2
T
(@)
o’ 6y2
5. Ifu=xy+y‘thenux+uyatx=y=1is
(1) 0 22 @1 (4) o
[Ans: (2) 2]
Hint : u + u, = 4+ logy — ' logx +xp* !
Atx = y=1
utu, = 1+0+0+1=2
9]
6. Tfu=(x—p)*+@y—2)*+(—x)* then Z£=
(1) 4 21 30 “4) -4
[Ans: (3) 0]
Hint : % = 4(x—y>+4z-xP> D)
x
= 4(x-y)-4@z-x)
& A (A
Vo= A a2
o 4 (A
S = 4@z A
d
DI
dx
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CHAPTER

APPLICATIONS OF
INTEGRATION

X
d
+ First fundamental Theorem of Integral Calculus F(x) =I f(u)du , a<x<bthen d_ Fx) =f(x)
x

a

1 1
1 1
1 1
1 1
1 1
1 b 1
1 1
'+ Second fundamental Theorem of Integral Calculus J. S (X)X = F(p) — F(a) !
a
: :
1 1
1 1
1 1

+ Je_xx”_ldx is the gamma integral I'(n)
0
A IMPORTANT FORMULA TO REMEMBER A

+ Right end rule for Riemann Integral:

b
n
[ rds = tim PINACHEEETEY
p n—emax(x-x;1)->0 i
+ Left end rule for Riemann Integral:
n—>oomax(x;—x_1) -0 7]

+ Mid point rule for Riemann Integral:

b
[ £(ndx — lim

n
Xi_1+X;
n—>0max(x;—x;1)>02 f (’1’

(xj—xj_1)
i=1 2 j :

____________________________________________________________

b :
J 7 = tim Y £ G = 5im0) |
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Chapter @ = Applications of integration @
)
n n n(n+1) n(n+1)2n+1)
~ lim {l Z+lz4] ! [PEr==0 Erm ]
n—eo| N n n“ 1
r=1 r=1 . 1 1 2 1
| . 4 w1+ D2+ g nt(l+,)
15 1 . = lim 3+—3 +—2 L
= lim |:—‘—-(1+2+3+...+n)+—-4n:| i n—eol p 6 n 2
n—e| N N n 1
5 n(n+1) : :[3+ (1+0)(2 + 0) + 4(1 +0)]
= lim | — +4 ' [ when 71— oo, 1/n — 0]
n—e| n 2 1
1
n(n+1) n(n+D)Q2n+1) 1 I SR el A
[Zr= ;I ————] ! 3 3
2 6 !
! 2 25
! . 2_ _ —
= lim %nz( )+4 ! .J(4x Ddx
5 5 !
= E(H 0)+4:5+4 ' R EXERCISE 9.3
- :
[ when n— co, 1/n — 0] ' 1. Evaluate the following definite integrals :
5+8 13 ' 4 1
=22 5 = . dx .. dx
> 2 O R
3 X 3x —4 X" +2x+5
wfGxraya = 2 ! x
", B e L
@ [ (4x2—1)dx : 0
1 E 1 2
1 | 2 J~ 1-x
Herea= 1,b=2, fix)=4x>— 1 | ) fx/cos@sin39d9 op 0( z)
s flat(b-a)t)=f1+1(%)) 40
! dx
= f1+L 1 Sol. (i)
) | £x2 y
_ _ 2 I
= 4(1+%)2,1_4(1+;—2+7r)71 ! 4 dic . ]1‘ dc
1 2 _ 2 52
4% 8 4% 8 3%~ 3572
A Rt el A e d 1
n n n n : J x 1 X—a
1 xz—az 2a xX+a
_ 9 1
jf(x)dx hm—;f(cw(b a)- j | T ot
) . - 20) Flx+2l],
1 4r 8r .
j(4x —Ddx = lim = Y| 3+=—+— ! | ) |
n—oo N n = —|1] Z1-1 —
1 r=1 n , ! 4[05%(6) Og(s)
8r| 1 i
LI EORIE) RS ] | - Lugf[2) 4] L 2:3)
n—>°<>[n n= 2 : *l6)75) 74 %6
— 1
[hml 3n+l—(12+22+ +n ) ! - llog >
n—w 1 l’l}’l : 4 3
ey §(1+2+3 +n)] | 4 1 5
nn 1 J‘ 2 = ZlOg 3)
! x“ =4
i |:3+i3n(n+l)(2n+l)+%n(n+1):| | 3
n—oo n 6 n 2 é
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Xll Std - Mathematics ™ Volume Il

) - 5 0 =
= J.e o xde = 32 710 o=
0
putx®> = t
= 2x dx = dt
dt
= xdx = —
2
17 -
= —_[e “otdt = 32
2
0
17 -
=  —fear = 32
20
T n!
= _2 —32X2["'Ie “xdx = n+1]
o 0 a
2 1 !
= = So= "
32%2 Jo4
1
= o= -
8
EXERCISE 9.8
1. Find the area of the region bounded by
3x -2y +6 =0, x =—3, x =1 and x-axis.
Sol. Given equation of line is 3x — 2y + 6 =0
3x+6 x |02
2y=3x+t6=y= 7 v 3]0
-2 1
- Area= j—ydx+ j ydx
=3 -2
['.- the Area is below
the x - axis |
17 1|
= — [ Gx+6)dv+— [ Gx+6)dr
2 2
-3 -2
-2 1
2 2
™ 3L+6x +l 3L+6x
21 2 2] 2
-3 -2
_ U2 ) (2 g
212 2
+l §+6 - 2—12
212 2
1 27-36 I1(3+12
=——|(-6)- += —(-6
[ o-(75) 5[5

orders@surabooks.com
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1
S 34 I
2 21 212
11-3] 1|27 3 27 30 15
=l — | =t—=—=—
202 2[2 4 4 4 4
- A =7.5 sq.units
2. Find the area of the region bounded by
2x—y+1=0,y=-1,y =3 and y-axis. [PTA - 5]
Sol. Given equation of lineis2x—y+ 1 =0
y—1 x|0]|-1
:>2x=y71:x=7 y[1] 0
[ the area is left of the x-axis]
1 3
o Area= J —xdy+ Jx dy
-1 1
1
- J =Dy
-1
13
+=(r-Ddy
1
1 3
1 y2 1 y2
= —_—-—] ¥— = + - ——
2{2 y} 2{2 g
-1 1
[ 1 3
1 v’ s
= — —_— +| — -
2 (y 2] [2 g
| =i 1
A
2( 2 2 2 2
11
S — _+§+§+l :l § 21(4)
212 2 2 2 212 2
= 2 sq.units
3. Find the area of the region bounded by the
curve 2 + x — x2 + y = 0, x-axis, x = -3 and
x=3.
Sol. Equation of the given curveis 2 +x—x>+y =0
. x|[0]2 |-1
=y=x-x-2 y [2][0 [0

y

%\(—1 0) (2,0)%[
s

(0’_2)
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Chapter @ = Applications of integration @
The Correct match is T 2 4
(i) (i) (iii) (iv) ' 3. Evaluate | fa
() b ¢ a d ! 1 9x” -1
2) a b ¢ d I
3)d a b c¢ ! Z 3y
@b ¢ d a ' Sol. Letl = jg - 1dx:>|A3|=|I|
[Ans: (4)i—b ii—c iii—d 4—a] ' el y
t
m | Putz=9x2—l:>dt=18xdx:>€=3xdx
1
z : | 35 x|1]2
1 = = -
1. Prove that jlog(tanx)dx =0. : 6 11935
0 ! 1 1
n/2 ! S —[logt]é5 =—[log35—logg]
Sol. Letl1= | log (tanx) dx (1) 6 6
0 a a . 1 35)
. 1 = L 10g -
Applying the property J fx) dx = J fla—x)dx, ! 6 8
we get 0 0 1 4. Find the area of the region enclosed by the
/2 : curvey = Jx + 1, the axis of x and the lines
I = Ilog(tan(% —Xx)) dx : x=0,x=4.
0 | Sol. Given curve is y = Jx +1
/2 . A\
X)(
— [ log (cot x) dx ) ! o y=
/2 :
(H+2)—=21 = I log (tan x) + log (cot x) dx : 0 g4
0 1
/2 :
= I log tan x . cot x dx ! Required area
(;2 : I p 2 3 4
T I jydx = J(\/;+l)dx= —x2+x
= Jlog1ax=0 ! 3 .
0 1 0 0
1 2,3 2 16
= I =0 Hence proved | = 5(4)2"‘4 25(4)\/2"'4:?"'4
1 |
2. Evaluate dx . _16+12 28 )
.([1+e2x E Y B ?sq.umts
1 o~ . 5. Find the volume of the solid obtained by
Sol. Letl =I 7 dx | revolving the area of the triangle whose sides
olte x |01} are x =4,y =0 and 3x — 4y = 0 about x - axis
1
Pute’=1= e*dx=dt t)lfe : Sol. Limits are from O to 4
¢ dr e :
=)= = [tan_l(t)] I y
L 1+1 1 : =4
T | X
= tan"!(e) — tan"!(1) =tan"'(e) — 1 | i
l 4, 0)
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CHAPTER

10

ORDINARY DIFFERENTIAL
EQUATIONS

y| MUST KNOW DEFINITIONS [N

4+  The order of a differential equation is the highest order derivative present in the differential
equation.

+  Theintegral power of the highest order derivative appears is called the degree of the differential
equation.

+ If a differential equation contains only ordinary derivatives of one or more functions with
respect to a single independent variable, it is an ordinary differential equation (ODE).

+  An equation involving only partial derivatives of one or more functions of two or more
independent variables is a partial differential equation (PDE)

+  Ifgx)=0ina,(x)y™+a, _ (x)y" ' +..+a,(x)y+ay=gx)then it is said to be homogeneous.

+  The solution which contains as many arbitrary constants as the order of the differential equation
is called the general solution.

d
+  Integrating factor L.F = ej P i d_y +Py =Q.
X

d
+  Solution of d—y+Py =Qis yejpdx = IQerdxdx+C
X
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=
=

Y eF+3y e =0
e (Y +3y) =0
V'+3y =0

.y =ae >+ bis a solution of y” + 3y =0

7. Show that
representing

differential
family of

the
the

[ e%x # 0]

equation
curves

2
Yy = Za(x+a§j where a is a positive

d_yf

3
parameter, is (yz -2xy ﬂj = S[y p

dx

2
2a )C+Cl§

2
2ax +2a —
3

Sol. Consider y?> =

2

= y

Differentiating with respect to ‘x’ we get,
2y = 2a(l)=a=yy
Substituting (2) in (1) we get,
5
2x(y) + 2 ()3

2
¥=2xpy = ()3
Taking power 3 both sides we get,

5
~x3
0’ =2y = 2(w')?
07 =2xp) = 8w
e —

y =

is a solution of
dy ’ dy ’
20 %) =50
(y 4 dx v dx
8. Show that y = a

y2

=

=
2
2a(x+a’)

dz
differential equation ;’Z +bry=0.

Sol. Consider y = a cos bx

Differentiating with respect to ‘x’ we get,

Q)

cos bx is a solution of the

(1)

V' = —asin bx(b) =—ab sin(bx)
Differentiating again with respect to ‘x” we get,

= —ab cos (bx)(b)
= —ab’cos(bx)
Yy’ = —b’[a cos bx]
y' = b [using (1)]
YDy =0

L4y

2

..y =a cos bx is a solution of —
x

orders@surabooks.com
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Sol.

Sol.

EXERCISE 10.5

If F is the constant force generated by the
motor of an automobile of mass M, its velocity

dv
V is given by ME =F — kV , where k is a

constant. Express V in terms of 7 given that
V=0 when¢=0.

. .. dv )
Given equation is m T =F — kv on separating

the variables, we get

dv _dt
F—-kv m
_[ dv _ ﬁ
F-kv m
logl(F-kv) ¢ |
i = +logc
= log(F —kv) = — +log c
m
—kt
= log(F —kv)—logec = —
m
(F_kv) ~kt F-hkv
= log = — = =e
c m e
i
F— kv -
= = e”
¢ Kt
= ¢ = (F-kv)e” (1)

Whenv=0,t1=0=c¢ = (F-0)e"=c=F
kt
.. (1) becomes, F = (F — kv)e”
The velocity v, of a parachute falling vertically

dv 2
satisfies the equationv—=g|1- Y , where
dx k2
g and k are constants. If v and x are both
initially zero, find v in terms of x.

Gi vdv (1 VZJ (kz—sz
ven v— = -— | =

On separating the variables we get,

vdv g

K-k o
Multiplying by —2 both sides we get,

—2vdv —2g

oy e ®
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2.

Sol.

Find the population of a city at any time ¢,
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 population
increased from 3,00,000 to 4,00,000.

Let P be denote the population of a city.

dP
Given that— o P
dt

dpP
= kP = —
P dt
= — = kdt
P
dpP
= — = k|dt
I =4
= logP = kt+logc
= log(zj = kt
@
: B — ekt
@
= P = ce .. (D)
Given whent = 0, P=3,00,000
- (1) = 3,00,000 = ce’= c= 3,00,000
-~ P = 3,00,000 et .. (2)
Again whent = 40, P=4,00,000
- (2) = 4,00,000 = 3,00,000 &*%
— 4 — A0k
3
= log (%) = 40k
1
= k = —log[ﬂj
40 3
1
- k= 1og[§j4° - (3)

w2
.~ (2) becomes, P = 3,00,000¢ P

t

3,00,000(940

The equation of electromotive force for an
electric circuit containing resistance and self

P

=

di
inductance is E = Ri LZ, where E is the

electromotive force is given to the circuit,
R the resistance and L, the coefficient of
induction. Find the current i at time 7 when
E=0. [PTA -2]

orders@surabooks.com

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = = )

é

Sol.

Sol.

g
GivenE = Ri+L &
dt

E Ri di
J— = _+_
L L dt
Ri di E
= —+—= = =
L dt L
This is a linear differential equation
R _E
Here P = [ an Q_E
pdi = I+ di=1
pdt = |7 di=71t
LF = erd= T
~.Solution is ie? ¥ = [QelPdt dt + C

R E =
IE oL di+C

= LT
Rt
. Rt E el
oL = — — +C
L R
L
E Rt
= —el +C
R
E _R¢
i = —+4cel
R
_Rz
WhenE=0, i = O+ce L
_Rt

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
engine) equal to the velocity at that time. Find
the velocity after 2 seconds of switching off
the engine.

Let V be the velocity and the retardation

(negative acceleration) be — %
t
Given “w ) -V
dt
Separating the variables,
dv dv
— = —dt =>]—=—dt
A% v
= logv = —t+logC
= logv—-logC = —1¢
= log(l) = —t =V =¢t
c C
= v = Ce! (1)

Given when t 0, v=10 m/sec
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Sol.

By separating the variables,

v dx

dv
v+1 b
Integrating, we obtain

v+ log|v| = log |x| + log |C| or

Cx

v

v=log

Replacing v by b4 , we get
X

2
Y = log Ci
X y
y
y
kx2 — yex
Solve: X = _*=¥
(x = y) +7
) dy x—y+5
Given that e —2(x —
Put z=Xx-Yy
e _ &
dx dx
b
dx dx
Thus, the given equation reduces to
1 dz _ z+ 5
A 2z47
dz ! z+5
de 0 2z+7
dz  z+2
o O P 7
Separating the variables, we get
2z+7
dz =
z+42 _x
—2(Z+2)+3dz =dx
(z42)
2+ ]dZ = dx
z+42
Integrating both sides, we get
2z + 3log|z+2|=x+C
Thatis, 2(x—y) + 3 log|x —y +2| =x+ C
orders@surabooks.com

[PTA - 5]

?* 3. An equation relating to the stability of an
1
: aircraft is given by %= g cos o — kv, where
| g, 0, k are constants and v is the velocity.
| Obtain an expression in terms of v if v = 0
: when 7= 0. [PTA - 6]
| Sol. ﬂ+kv=gcosx
1 dt
! P=% Q=gcosa
; [Pat = [kdt=kt
: IF = elPdr =
1
! Hence solution,
: ve Pt = [QelPdt gy + ¢
| vel = Jgcosoedt+ ¢
:
\ vel = g cos a T
1
cosQ
. t=0;v=00=2
I k
: __ gcosa
I €= k
- kt
: vekl = gcos o & £05¢
I k k
1
Y GOVT. EXAM QUESTION & ANSWERS
1
! 1 MARK
i . Choose the Correct or the most
: suitable answer from the given four
| alternatives :
! 1. If m, n are the order and degree of the
1
1 —
1 d* drv |2 d?
! differential equation |:—.:;+—.;):| =a—f
| dx”  dx dx
| respectively, then the value of 4m — n is
I [Govt. MQP-2019]
: (1) 15 2) 12 (3) 14 (4) 13
! [Ans. (1) 15]
1
1
| “ a2 d’y
1 Hint : {d—i@d—ﬂ = da—~
| dx”  dx dx
I Squaring both sides
: 4 2 2 \?
! dy &y _ a{ﬂ}
| dx* oy’ dx?
. m = 4, n=
| dm—n = 4x4-1
é 16-1=15
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CHAPTER

11

y| MUST KNOW DEFINITIONS [N

+ Arandom variable. X is defined on a sample space S into the real numbers R is called discrete
random variable if the range of X is countable.

4+ If X is a discrete random variable then the function
fix) =P (x=x) fork=1,2,3 .. nis called the probability mass function of X. (p. m. f.)

+ The Cumulative distribution function F(x) of a discrete random variable X such that
x, <x,<..withp. m.f. f{x)is

1-%2
+ F(x):P(XSx)=Zf(xi),xe R.
Let S be a sample space and let a random variable X = S — R that takes on any value in a set I or

R. Then X is called a continuous random variable if P (X = x) = 0 for every x in L.

+  Let x be a random variable associated with a Bernoulli trial by defining it as X (success) = 1 and
X (failure) = 0 such that

p if x=1
f( ) {q=1—p if x=0w ere 0 <p

X is called a Bernoulli random variable and f{x) is called the Bernoulli distribution.

+

+  The binomial random variable X, equals the number of successes with probability p for a success
and g = 1 — p for a failure in n independent traits, has a binomial distribution

+ Thepm. f of Xis fix) =nC _p*¢"*,x=0,1,2,..n.

+
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Sol.

One point distribution

+  Arandom variable X has a one-point distribution if 3 x such that p. m. f. f{x) is f{x) = p(X =x) = 1

Two point distribution

+  Arandom variable X has a two point distribution if 3 two value x, and x, such that

p for x=x 0 .
— ,0<p<
ML l1-p for x=x, P
0 if x<x
+ Fx)=1p if x<x<x
1 if x2x,

For Bernoulli’s distribution

+ up=pandc’=pgq

For Binomial distribution

nw=mnp and 6> =np (1 - p).

Y EXERCISE 11.1

Suppose X is the number of tails occurred
when three fair coins are tossed once
simultaneously. Find the values of the random
variable X and number of points in its inverse
images.
When 3 fair coins are tossed, sample space
s = {HHH, HHT, THH, HTH, HTT, THT, TTH,
TTT}
Let X denote the number of tails occured.
X (no tail) {HHH} =1
X (1 tail) {HHT, THT, HTH} =3
X (2 tails) {HTT, THT, TTH} =3
X (3 tails) {TTT} =1
.. X takes the values 0, 1, 2, 3.

Values of random
variable X

0 1 Total

in

Number of elements

inverse images

2.

In a pack of 52 playing cards, two cards
are drawn at random simultaneously. If the
number of black cards drawn is a random
variable, find the values of the random
variable and number of points in its inverse
images.

orders@surabooks.com

Sol.

Sample space s ={26 black cards, 26 red cards}.
Let X denote the number of black cards drawn.
X (no black card) = 26 x 25 = 650
Taking 2 cards from red]

X (1 black card) =26 x 26 =676 [1 black card &
1 red card]

X (2 black cards) =26 x 25 =650 [Taking 2 cards
from black]
.. X takes the values 0, 1, 2.

Values of random
variable X

0 1 Total

Number of elements
in inverse images

650 | 676 | 650 | 1976

An urn contains 5 mangoes and 4 apples.
Three fruits are taken at random. If the
number of apples taken is a random variable,
then find the values of the random variable
and number of points in its inverse images.

. Sample space S = {5 mangoes, 4 apples}

Let X denote the number of apples taken

SX/Z(X/Z/

X (no apple) = 5C, = 3><—Z><1 =10

SX/ZI/_
le_

X (1 apple) =4C, x 5C, = 4x 40
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1 19
Hint : Givenp= 50797 20 andn=3
2 1
1 19 3x19 57
PX=2)=3C,| —||—| = = —
(x=2) 2(20) (20) 20 20°
PTA QUESTION & ANSWERS
1. Ifthe mean of a binomial distribution is 5 and
its variance is 4, then the value of n and p are
1 1
(1) [—,25] (2) [25,—
5 5) [PTA-3]
4 4
25,— —,25
o 53 @ [529
4
[Ans. (3) 25,§ |
Hint : Mean=np =35
Variance = npg = 4
npq 4 1
et N |
np a4 5 & 5
np=5=>n=25 [25,%]
2. Find the mean of the distribution [PTA -3]
3¢ O0<x<oo
f(x)=
0 elsewhere
o0 o oo
Sol. p=E(X)= [ 3/ (x)dx= [ x(O)dv + [ 3¢ *x dx
—0 -0 0
0 —3x —3x
=0+3fxe73xdx:3 =l &
-3 9
0
o4
9 3
1. The probability distribution of a random
variable is given below [PTA - 2]
X 0|1(2(3|4|5]| 6 7
PX=x)| 0 | k|2k|2k|3k| K |2K* | TK*+k
Then find P(0 <X <4).
orders@surabooks.com

1.

L 4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
L}
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

Sol.

Sol.

k+2k+2k+3k+i>+22+ 7k + k=1
102+ 9% -1 =0
102+ 10k—k-1 = 0
10k (k+1)—(k+1) = 0
(k+1)—(10k—1) = 0
k=-1, L
10
k+2k+2k

S5k=5 (ij= 0.5
10

5 MARKS

A multiple choice examination has 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 (iii)
the probability of getting at least one correct
answer. [PTA - 1]
(1) Since X denotes the number of success, X
can take the values 0,1,2,...,10

P(O<X<4)

The probability for success is p = %and for
failureg=1-p %, and n =10.

Therefore X follows the binomial distribution
X~B (10,%
e -2
This oi _ IR
is gives, f(x) 7 \g ,

x=01,2,..,10
(i1) Probability for seven correct answers is

10 x 10—x
PX=7) —f(7)—( J@ G)

3
=120 3_
410
Probability that the student will get seven
3

. 3
correct answers is 120 - |-

(i1) Probability for at least one correct answer is
P(X=27) =1-P(X<1)=1-PX=0)

0 /4710 10
() ()
0)\4) \ 4 4
Probability that the student will get for at least

10
one correct answer is 1— [Zj .
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CHAPTER

12

y| MUST KNOW DEFINITIONS [N

+ Abinary operation * on S is defined as follows: Va,be S,a* bisuniqueanda * b e S

+  Abinary operation * defined by *: S x S — S; (a, b)) = a * € S must always lie in the given set and
not in the complement of it. Then S is closed with respect to *. :

+ A binary operation * defined on a non empty set S is said to satisfy the commutative property if :
a*b=b*aVabeS

+ Ifa*(®*c)=(@*b)*cVa, be S, then S is said to satisfy the associative property.

+ Anclement e € S is said to satisfy the identity element of sif Vae S, a *e, =e¢ ¥*a=a.

+ Ifforeverya e S, there exists bin S such thata * b=5b * a=e then b € S is said to be the inverse
element of a.

+ Inan algebraic structure, the identity element and the inverse of an element must be unique.
4+ A Boolean matrix is a real matrix whose entries are either 0 or 1.

1 if either a; = lor bij =1

+ J01ntoanndB,AvB=[al.j]\/[bl.j]=[al.jvbl.j]=[cij]wherecij={0 if botha, =0, b, =0

I ifbotha, =1,b, =1

> T

0 if either a, =0, bh.=0

J

+ MeetofAand B,Av B= [al.j A bij] = [cl.j] where ¢, :{

+ Addition moduls »

Leta, b € Zn. Then a + b = the remainder of a + b on division by .

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
+  Multiplication moduls n :
1
1

Leta, b € Zn. Then a x b = the remainder of @ % b on division by n.

+ A statement is said to be a tautology (II) if its truth value is always T irrespective of the truth :

values of its compound statements. |

+  Astatement is a contradiction (F) if its truth value is always F irrespective of the truth value of |
its compound statements.

+  Adual is obtained by replacing Il by F and F by 11
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EXERCISE 12.3

Choose the Correct or the most suitable
answer from the given four alternatives :
1. A binary operation on a set S is a function

from
(1) S—>S
(3) S— (SxS)

(2) (SxS)—S
(4) (SxS) — (SxS)
[Ans. (2) (SxS) — S]
2. Subtraction is not a binary operation in
[PTA-6]
“ Q
[Ans. (3) N]
3. Which one of the following is a binary
operation on N?

(1) Subtraction
(3) Division

()R @2 Z @) N

(2) Multiplication
(4) All the above
[Ans. (2) Multiplication]
In the set R of real numbers ‘*’ is defined as
follows. Which one of the following is not a
binary operation on R? [PTA - 4]
(1) a*b=min (a.b) (2) a*b=max (a,b)
(3) axb=a 4) axb=a"

[Ans. (4) a*b = a’]
Hint : Leta=0,0=0,=0°¢ R.(4)a*b=ab

b
5. The operation * defined by a+b = aT is not a

binary operation on
) Q 2 z

3) R “4 C

[Ans. (3) Z]

Hint : Leta=3,b=2
3@ _6

*h=3%2=
=a 7 7

In the set Q define aeb = a + b + ab. For what
value of y, 30(ye5) =7?
2 =2

) y=2 @ r=

-3
G y== @ y=4
Hint : ® b=a+b+ab
L3R®(Y®)=T=23(1+5+5y)=7
3+y+5+5p+3(y+5+5y)=7
8+6y+3y+15+15v=7
23+24y=7=24y=7-23=-16
-16 -2

Y74 T3

-2
[Ans. @)y =]

L vl

orders@surabooks.com

7. Ifaxb=
* is
(1) commutative but not associative
(2) associative but not commutative
(3) both commutative and associative
(4) neither commutative nor associative

a® + b* on the real numbers then
[PTA-4]

[Ans. (3) both commutative and associative]
Hint :a* b=’ +b* =\b>+d* =b*a
Alsoa*(b*c)=a* b+ =Na* +b +
(a*b)*c= \/a2 +b = \/a2 +b*+c?

8. Which one of the following statements has the
truth value T? [PTA - 2]
(1) sin x is an even function.
(2) Every square matrix is non-singular
(3) The product of complex number and its
conjugate is purely imaginary
(4) +/5 is an irrational number
[Ans. (4) /5 is an irrational number]
9. Which one of the following statements has

truth value F?

(1)
2)

Chennai is in India or /2 is an integer
Chennai is in India or /2 is an irrational
number

Chennai is in China or /2 is an integer
Chennai is in China or /2 is an irrational
number

|Ans. (3) Chennai is in China or V2 isan integer|

)
“4)

10. If a compound statement involves 3 simple
statements, then the number of rows in the
truth table is

Mmoo @8 @6 4) 5

[Ans. (2) 8]
Hint : No. of rows =23=38

11. Which one is the inverse of the statement

(rvg)—(prq)? [PTA - 2;PTA -3]
(1) (rg) = (pvg) (2) ~(pvq) = (PAg)
(3) Cpvq) = (pA7g)
“4) (pAmq) > (pvq)
[Ans. (4) (CpA—g) — (Cpvg)]
Hint : pvg) > (p A q)
~pva) > P APl > (pA~q) > (~pV~q)
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Reg. No.
GOVT. MODEL QUESTION PAPER [T ] [ 1]
Mathematics
Time ALLoweD : 15 Minutes + 3.00 Hours] Maxivum MaRrks : 90
Introductions : ¢ 6. The domain of the function defined by
1 — «in-1 _ .
(a) Check the question paper for fairness of | S x) =sin ( X 1) '
printing. If there is any lack of fairness, 1 (@ [1,2] (b) [-1, 1]
inform the Half Supervisor immediately. | (¢) [0,1] (d) [-1,0]
(b) Use Blue or Black ink to write and underline * 7. If x + y = k is a normal to the parabola
and pencil to draw diagrams : 2 =12x, then the value of & is
PART - I L @3 b -1 (1 d 9
o A 1 . : 8. The circle passing through(1, —2) and touching
Note: (i) negrer 4 questions  are | the x-axis of x at (3, 0), again passing through
compulsory. [20 x 1 = 20] ! the point is
(i) Choose the most suitable answer ! (@) (-5,2) bd) 2,-5
from Fhe given .four correct : ©) (5,-2) (d (2,95
alternatives and write .the opggn : 9. The volume of the parallelepiped with
code and the corresponding answer. | its edses  repr ted by th ¢
| g presente y e vectors
35 AR AT, T
If A= L 2}, B = adj A and C = 3A, then : i+j,i+2j,i+ j+mnkis
| T e i
. (@ -~ (b = (o = (d —
ladj B| _ : 2 % . s
X — -1 z+
€l 1 10. If the line 3 - Y 5 - lies in the
1 1 1 1 =
- = = 1
@ 3 ®) 9 © 4 (d) : planex + 3y —az + =0 then (a, ) is
n 1
If the inverse of the matrix[1 } is ! @) (=5.5) (b) (=6,7)
1 |a b . Q ! (C) (5’ - 5) (d) (6a _7)
Mle d) then the ascending order of ' 11 The function sin® x + cos* x is increasing in the
X .
a,b, c,dis | 1nterv;11 ; .
(@) abcd () d,b,c,a : (a) [—“f} (b) F,—“}
(© cab.d (d) boac.d ! i 28
T @ |5 @ |0
The least value of n satisfying {\/EJJ} =lis ! 42 4
g 2 1 12. The curve y = ax*+ bx? with ab > 0
1
(@ 30 )4 (P 1 (dj 18 ! (a) has no horizontal tangent
I .
The principal argument of S is ! (b) is concave up
=~ : (¢) is concave down
_ -2n -3 - | . . )
() =St (b) = © == (d) 7 : (d) has no points Oaf ;nﬂzcl:lon
i1 13. Ifu (x-y)? then —+—is
The polynomial equation x* + 2x + 3 = 0 has ! ox 0
(a) one negative and two real roots 1 @) 1 (b)n -1 (0 0 (d 2
(b) one positive and two imaginary roots : 14. The value of J' _dx is
(c) three real roots | o 1+53
. 1
(d) no solution N (a) had (b) T (C) 3_7'C (d) o
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COMMON HALF YEARLY CTT T T
EXAMINATION - 2019
Tive ALLowep : 3.00 Hours Mathematics Maxivum Marks : 90
Instructions : T 6. The Polynomial x> + 2x + 3 has :
1. Check the question paper for fairness of printing. : (@) One neg.at.lve . twollmag.lnary vy
If there is any lack of fairness, inform the Hall ! (b) One positive and two imaginary zeros
Supervisor immediately. | (c) Three real zeros
2. Use Blue or Black ink to write and underline and : (d) No zeros
pencil to draw diagrams ' 7. The value of sin”! (cos x), 0 <x < mis
PART - 1 I T oI
Note : (i)  Answer all the questions. [20 x 1 = 20] : @ - (b) x_E ©) E_x (d) x—m
(i) Choose the most appropriate answer from the | 8.  An ellipse has OB, as semi minor axis, F and
given four alternatives and write the option ! F’ its foci and the angle FBF’ is a right angle.
code and the corresponding answer. I Then the eccentricity of the ellipse is :
1. If A is a non-singular matrix such that : @ 1 ®) 1 © 1 @ 1
5 3 I a) —— = c) — —
A { ) J then (ATY!= : V2 2 4 3
B | ' 9.  The vertex of the parabola x* =8y — 1 is :
-5 3 5 3 ' 1 1
b ' () (——,OJ (b) (—,Oj
@ {2 J ® {—2 —J | g 8
I 1 1
-1 -3 5 2 I c (O,—j d (O,——j
2 5 3 -1 ! A AA AA Al .
5 3 1 ! 10. The value of i+ j,j+kk+i|iS equal to :
2. IfadjA= 4 -1 and adj B = 3 1 then E (@ 0 ®) 1 () 2 (d) 4
. .. -2 +1
adj (AB) is : . 11. The angle between the lines o=y
- oy |00 : 1 2y+3 z+5 P
x (—
(a) 7 -9 (b) .10 1 z=2and ==Y =L is :
I 1 3 2
1
-7 7 -6 2 1 T T T i
a) — b) — (¢) — d —
() L _9} (d){s_m} @ ), @5 @
3. If|z—2 +i| £2, then the greatest value of || 1 12. A stone is thrown up vertically. The height
l it reaches at time 7 seconds is given by
N : x = 80— 16 2. The stone reaches the maximum
(@) 3-2 b V3+2
(c) J5-2 (d) J5+2 : height when 7 =
1+ x4i I (a) 2 () 25 (¢) 3 (d) 35
4. 1fx*+y? =1, then the value of —— >, | 1
I+x—iy ' 13. The value of limit lim (cot x- —j is :
. . ) ! x> X
@ x—ip 02 © 2 @0 1 o0 )1 )2 W) e
5. The product of all four values of Ry
1
n y 14, If f(x,y) = ¥, then is :
(cosg +isin gy is ! Ox0y
@2 ®-1 @1 @2 o @ (O (1 rmes
6 (¢) (1+y)e (d) (1+x)e”
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Let x, be the distance between the bottom of the vertical line on the ground from the pipe end and the
point on which this water touches the ground. But the height of the pipe from the ground is 7.5 m.

-~ (xy,=7.5) lies on ; ..(2)
-, (2) becomes, x} = 2_—5(—7.5)
= xl2 = 9(3)

= x,= V9%x3 = 33 m
The water strikes the ground 343 m beyond the vertical line.

(b) Solutlon

Let @ = OA and b = OB be the unit vectors and which make angles o and B, respectively, with
positive x - axis, where A and B are as in the figure. Draw AL and BM perpendicular to the x-axis. Then
|OL|_|OA| cOS 0L = coS O, |LA|—|OA| sin o0 = sin O,

Ay

B

-4 -
X
So, OL = |OL |7 = 080/, LA =sina (- )
Therefore, ; = OA = OL+LA
= cosOi—sinaj (1)
Similarly, b = cosPi+sinf; )
The angle between a and b is o+ B and so,
a.b=|allb|cos(o+p) = cos(a+P) -3
On the other hand from (1) and (2)
a. b= (cosaz —SanCJ) (COSI31 +s1n|3]) = cos o cos B —sin o sin B (4
From (3) and (4), we get cos (ot + ) = cos o cos 5 — sin o sin B
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