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If x = 0, the complex number is said to be pure imaginary.
1 If y = 0, the complex number is said to be real.
10 It is customary to denote the standard rectangular form of a complex number x + iy
as z and we write x = Re(z) and y = Im(z).
For example, Re(5 — 7i) = 5 and Im(5 - 7i) = -7
Equality of Complex Numbers
Two complex numbers z; = x| + iy, and z; = x; + iy; are said to be equal if and only
if Re(z)) = Re(z>) and Im(z,) = Im(z3). i.e. x; = x3 and y; = y,.
For example, ifa + ip = -2 + 5/, thena = -2, = 5.
Example 2: If (2x = 1) + (y + 4)i = 5 + 74, then find the values of x and y.
Solution:
Given that 2x-1)+ (y+4)i=5+7i
Since the two complex numbers are equal, their real and imaginary parts must l'u.-
f:qual
5 Zx—1l=8 , y+4=7
k=6 y=T7-4
x=3 ’ y=3

Solved Exercise 1.1

1 Simnolitv the followina:
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(i) Qx+2)-H-p)i=5+3i

Sol. Bx+2)-@-=w)i=5+3i

Since the two complex numbers are equal,
their real and imaginary parts must be

equal.
Ix+2=5 | ~(4-y)=3
Ix=5-12 , d+y=]
Jx=3 , p=3+4
3
& = E . l':?
= |

(iti) (2 +ipn+ (1 =2ip=3+4i

Solb @+ i+ (1 -2iy=3+4i
xtxity-2pi=3+4i
x+y+xi-29i=3+4f
v+ )+ (x=-29)i=3 +4i

Since the two complex numbers are equal,
their real and imaginary parts must be
equal.

x=2y=4

—. | F =LY

2x+y=J3,

e i aa

So. x=2, p= -]
(iv) (1 -+ @+ipp=4-1
Sol. (1 =i+ @2 +iy=4-i
x=-Xi+2y+tyi=4-i
x+2y-xityi=4-i
(x+2y) +(-x+y)i=4 i
Since the two complex numbers are equal,
their real and imaginary parts must be
equal.
x+2p=4 (i) Xtym-y __ (i)
By adding eq (1) and eq (1), we get

+2y=4
fe 5=

Iy = 3
3
1" = e
3
y=
Put y = 1 meq. (1)
x+2(1)=4
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Multiplication of Two Complex Numbers
Letzy=xy+ . 22=x53+ bn
then 22 = (x; *+ i) (x; + iv;) *
= xi{x; * iv2) + vy (32 + 1)
= XAy + X i+ pxi + idypn= (00 -y )+ dxpa * yie)

Example §

Simplify: (3 - 4i) (5 - 61)

(i) Hzy=2+3iand z;=4 + 7i, then find z;z;.

Salutiun:

L
i)

Division of Two Complex Numbers

(3-4)(5-61)

=3(5 - 6i)-4i (5~ 6i)
=15~ 18i-20i + 242
=15~ (18 +20)i-24
=15-38i-24
=(15-24)-38i=-9-38i

Letz,=x, + iy, 2= x;% iy,

Now

Z, _nth

‘I, xn+y,

2, #0

¥
=5 n el [—

iy zza= (2 +30) (4 + 7D)
Using
(x; + iyg) (xg + dyg) = (xgxy = ypvs) * ity
2= (2x4-3xT) e q2*T+ 34
=(B=21)+ (14 12) =13 +20q4
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(v) The Additive Inverse (v) The Multiplicative Inverse
For every complex number z there exists a |For any non-zero complex number z, there
complex number — z such that, " |exists a complex number w such that,
z4(-2)=(-2)+z=0. zw=wz = |
| -z 1s called the additive inverse of z. w is called the multiplicative inverse of z
| and it is denoted by z-1.

(vi) Distributive Property of Multiplication Over Addition
For any three complex numbers z;, z;, and z;
2zt ) =212+ 21 z5and (2) + 25) 23 =2, 23+ 23 23
Example 7: If z = -7 — 4i, then show that | Example 9:  Find the additive inverse of

z+0 =2 z=7 - 10i.
solution’ Solution: z=7 = 10j
z+0=(-7-4i)+(0+0i) Additive inverse of z= -7 + 10i
=T -4i+ 0+ 0i because z + (-2) =7 — 10i + (=7 +10i)
R =T7-10i-7+10i=0

: Example 10: Fj iplicative i
Shows z + 0 = z (0 is the additive identity) " “3":111 ¢ Find multiplicative inverse of
- 3i.

Example 8: Verify the multiphicative | . . = . .




Find multiplicative inverse for each complex number:

-5

=4+

The mukphcsove mverse of 2=}
1

§+5;
1 &-Si
= b
445 4&-5i
&S
@ -G
_ 4-Si
1625+
_
16 -(25¢ (1))
_ 4-5i
16+ 25
_4-5i_4 s
Tl Wil

%
—

i
I ===
4

#
b

(in o+ 2i
sol. Letz=6+2i
The multiplicative inverse of z = 7!
1 1
-1

SO, .

T 642i 6-2i
6= 6-Di
S(O-QiF  36-4i°
62

36— (4x (-1)) =" ==}
_ 6-2i

36+ 4
6-2i 6 2

40 40 40

3 .

=

20 20

)
[ =]
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R M s =10 - 10§+ 25i - 254°
2, (22 2y) =2+ 30 [(1 - 3)2+) =10 - 10i +25i - 25 (-1)
=2+ 5)[12+ N -3i@2+N) =10-10i + 25i+ 25
={:+5ﬁ‘:+;‘-b;‘_3i:} =10+ 25 - 10i + 25i
=Q+50Q+i-6i-3(-1) =35+ 15i (2)
=2+ SN2 +i-6i+3) From (1) and (2) we get
=Q+5N2+3+i-00) LHS = RHS
=@+ (@S -3) Hence, verified that (2,2,)z, = 2((2,2,)
=28 -5+ 55 -51)
(v I, (=)= (=) *2, =0
N " my=24%5

-y =—(245])=-2-35i

2, +(-2,)=2+35)+(-2-5)

=2+85i-2-5i

=2-2+5i-5i=0+0=0

(-z))+z,=(=2=-5i)+ (2 +350)

=-2-5i+2+5i

=-2+4+2-5i+5i=0+0=0
Hence, venified that 2, + (-z,)=(-2,) +Z, =0
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Conjugate of a Complex Number
The conjugate of the complex number x + 1y s defined as the complex number x - v
The complex conjugate of z is denoted by 7. To get the conjugate of the complex
number z, simply change ;s by = in z. For instance 3 = 8i is the conjugate of 3 + 84 The
product of a complex number with its conjugate 1s a real number.,
Forexample. (I ~20)(1 =20 =(1r-Q2N*=1+4=35
Geometrical Representation of Conjugate of a Complex Number
Geometrically. the conjugate of z is obtained by reflecting 7 on the real axis.
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Z,) Z2
Proof:

Let z, = x; + iy,
and z, = X, + Iy,
Z, _ X, tiy, K X, iy, Kx:f-:'y_.
Z, Xp+ly, Xptiy, X,-Iy;
z, _ (XX, +yY,) —i(x,y,-y,X,)
Z,

-

(112"'}":1)
Z, ;(K,Kﬁ'}’.}’;) = f(x|}"3_y.|‘xl) : (I)
z, (x,"+y,")
I L
N’D“l -ﬁ-:.] o xz

=1y,
_ (xl_iyl)(x1+fy1)
- (": ‘fyz)(x:'*'"}’:)

XX, +IX, Y, =1y, X, —1I'Y,Y,
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Therelore.

5 2342 23 2.

=), = i 5
N 1 1 -‘,-1 El

- 13 i S [L]=_— (From (1) and (1))
5123 2 (i) el

[.:_)= 5 Property 4

7, S-4i (5-4i)(3+2i)

7. 3-2i (3-2i)(3+2i)
15+10i-12i -8 15-2i+8
i 9+4 944

S-4i (5-4i)(3+2i)

Proof: Let 7
Then 7 =x-1v

X1y

Hence. pnm:dlhalf =7

ri

= 3-2i (3-2i)(3+2i) Example 14
= If 2= 7+ 3i. then prove that = = =
- Sol z2=T7+ 3y
+10i<12i-8i® 15=2i+ :
1S4+ 10: <121 -8 :I i+8 _— 5 o i
Y+d 9+4 S
i T+ 3 -

Hence. proved that > =z




2. "ft=z+7!1w21 = 4 - 3, then verify that:

i L I =I,*I,

Sol. LHS

L+ =R+7TN+E-3)

=Q+T7i+4-3i
=d+4+Ti-5

=6+

z+ 2z, =6-4i=6-4
R.H.

e
e, =2 + 7]

(i) L7, L,
Sol. LH.S
22 =2+ 7)) (4-3)

=23 =-3N+T7i(4-3))
=8 -61+28i-21s°
=8 — 61+ 28 -21(-1)
=8 -6i+ 28+ 21
=8+ 21 -6i+28i
=29+ 22

2z, =29+22i =29-22i

™ Iy O
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E sinswonee JTOTTT] OM =%
(W) 2= |2 | ™ lzi=]-2]
Sl =2=35-2 | Sel. -=5-1
=T SR ‘] S =85+
f'mﬁ_:"i::‘:” : _E :_{:'hﬂ-:“.--s‘.‘—:'_;
= (3¥ - 12ir | -
) , ! =] = :"':-f
=23 -4r | =
- I|I '.* -.
=:_"=—{-;'—Ti _\["i' (=)
=:‘—;-—4 =\,:5"'"|’='\:u {1}
21=13=-2 =\Ig'-u|-...1"’r pre==— —
IHJ{[":'l F{==] _
il =J25+4=J29
| = I = _\|-‘d+ = =
L i Hence.from (i) and (1) verified
zfF =29 (i1) that |2 =2 |
| ience.from (i) and (ii) verified that = === |?
4 Hz=4-3ithenveritythat z=-z=12=-2 1.

Sol. Gventhat-=4 - 5

= n

= & — a4 . -

—_—

(=) +(=3)" =J16

=) =""%
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% . 0 % | 1 . | -I_ 2 __.1' ]
L XT=2xyityTit  XT - 2xyi-Y __(?- )‘) =Xyl

==

(x*+y?) (+y) (¥
. X" -y ) 2Xvi
() (xFy)
A% _ 22Xy
So. Real part = — , imaginar) 2)’
So. Real part (x3+y:)' imaginary part (x’+y)

Example 17: Find real and imaginary parts of (4 + 3/
Sol. Let z= (4 + 31"

|

(4+30)

_ 1(4-3i) 4-3i
(4+3i)(4-3i) ~ 16-9i°

_4-3i _4-3i_4 3
16+9 25 25 25
4 3

- Reiz?y = Imi(7z} = ——
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mwnuml mmmnts (30)  SaiFgsisssd
Sal, 30w = | " (1)

(2 0z 2im -4 BE—— ]
Step | From equation (1), we salve for w an terms ol 7

Se -T =1
W e (1)
S = s
Step 1 Put the expression of w i equation (i)
I A
(2-1)z- 2 -——— =4
et

(> e Whie 1 28 - A5+ 0)

(O M - W A4 - AF - 120

. e Mz - 10 2 12 4y 1
(7 ne Wir-1a-2- 12+

T - e -2 12-4, - :

22+ Wr b4 - 1N
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_11—81+91+6 - Real part =——, Imaginary pa
T 13 L e 75
_18+i 18 (1-2i Y
3 13 13 VI i
18 1 2
: = — 1 p s — (I_Zt“l
Real part 3 Imaginary part 13 Sol. :
- \ l-rI J
2-;““‘ | :
: \ 1+f l—fj

I

‘ 2—:"": [2%i) * / L e
:ml.th g ‘ 1(1-')1—2"(‘:*"*)]
2ai i > o=
=[1 -H ) ( - . "yl :
Dii D 1—1—2:+..f]
(2(2+i)+i(2+i)) L= 1
R [1-f-2f+2(-1)‘i

p . ‘ P 3 l+l
4+2;+2:+r'1 .
G g A myNa

I

Il

s

_—
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—-i+w+wi=11 -3i+z

w+wi-i=1l Put. W= 4 in (i)
wHwi=11+i . g L
w(l+)=11+i Ez+3( 3:-"):1]—51'
- 4(22)+3(-3i+z2)
f= £ —rZ
T e s BT
N+i 1-i 4
W= w xl : 8z—-9i+3z=4(11-5))
T 82— 9i +3z =44 — 20i
Wma I 112 =44 — 20i + 9i
(1) =# l1z=44-11i
_11-10i—(~1) oiasim
= 11
1—(-1
) 11(4—1)
_11+1-10i z=
W= 11
1+1 : z=4—i
w=12—10i Put z=4 — i in (iii)
2 1 - w_—3:'+4—:‘
_2(6-5) _ ey
W= -~ =6—135i | A* 5 A
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(iii) Imaginary part of 2 - ) (2 + i) is:

(a) 0 M1 ©)7 (d)9
(iv) x + iv will be pure imaginary number, when:
{a) v=0 d)x=0 (c)i=0 (d)x=0,y=0
(v) What is additive inverse of § - 2.7
(a) S+ 2 (b)-5-2i (c)S5-2 (d)-5+2i
(vi) What is multiplicative inverse of z=1 +i? ?
|
{I:I 1 =1 (b]] {c} %-%l {d) —7—;+—\/—-§-;
{(vii)Ifz=4 - 3i, then zz =
(a) 3 (b)9 (c) 16 (d) 25
(viii) Conjugate of 9 — 4/ is:
(a) 9-4 (b)9~4i (c)9+9i (d)4-9i
(ix) fz=4+4i,then z+2 =
(a) 8 (b) 8+ 8i (c) 8i (d)0
(x) Ifz=5+4i then |z| =
& 9 (b) 25 (©)41 @) Va1

G 0 @) 13 (i) 0 (iv) x=0 (v) —-5+2i
1 1 I
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Sel 2, =3+~8 2.=2+ N\
1-:'."";'.::=:"‘31
LHS
-4 fe &
~ " . o]
2 - %

tad b b
'
LA

2+ 2
}:-:\i—r-‘li:-.‘hl
=

L. *(3-40(2 -2

= 2 =34
=6 -9 -8+ |2
=8 -17i* 12(=})

=6-12-17i
=6-17:

Hence, verified that 2.2, = 2.7,

RHS

3
I:

Il

I

I

-4

2-3
3-4i32+31
2-3i 2+3%
2+)=-4i(2+3)

g l'l._

e |

. ¥
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7. Find real and imaginary parts of z = (2 + 7i)"!
Sol.z=(2+7i)"

—
f—3%

247
l 2-=Ti
= b
2+ 2-7i
2-Ti y 2= B 2-7i

2P =(7i)® 4-497 4-(49x-1)
=% 2I-H 2 1.
T 4+49 53 53 S3
2 7
sn.rtalpart=§,imaginwpan =—"5—3

8. Solve the given simultaneous linear equations with complex coeflicients for z
and w:

zZ+Q-Dw=4+i

zZ+3+Dw=3+3i !
Sol. z+(2-Dw=4+i___ (1)

Zz+(Q+npw=3+3i (1)
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4
b =—5
4
F'u:b=-:Emu\
25
. 16
p+— =1
25
251:.:&4-25:% =28 x|
75a+16 =25
75a =25-16=9
‘o 3
® N 25
_ =
® T
3 4
sa.a=:-£.,b=£

10. Solve the equation forxand v: 3-=-20)(x+y)=2(x=-2yvi) + 2i-1
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16. If[31 + 2) +4i=14 —-}l'i then x and Y will be:
@x=4,y=3  (b) x=—4,y=4 ()x=3,y=4 (4 x=4y=-4
17. If-5x +yi=~10 theny =
) (6) =S5 (c) 0 (@ -2
1WAl Algehric Operations on Complex Numbers

18. Ifz=3 + Sithen 3z=

(a) 9+ 15/ (b) 6 +8i (c) 3-5i (d) 9+ 25:2
19. Ifz=x+yithen -5z= '

(a) 5z=-5x+yi (b) -5x-—1Syi (c) x—Syi (d) 5x + Syi
20. By adding (4 + 5i) and (-6 + 7i), we get:

(a) 6+ 12i (b) 10+ 12i (c) 10+ 12; (d) -2+ 12;
21. 4-3)-(2-5)=

(@) 2+2i (b) 2-3i (c) 6 —5i (d) 2-2i
22. (5+2)+(3-TiH)=

(a) 2-5i (b) 15-9i (c) 8-5i - (d) 8 +9;
23, 4+Dd-p=

(a) 20 (b) 17 (c) 15 (d) 16
24. I—-li in the form of a + b/ is:

[
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48. If z=-\/3 ~/5i then |z| =
(a) 8 (b) V34 ©) V3 +5 ) V8i

Finding Real and imaginary Parts of Complex Number of (X + iy)" and

,where x2 + iy, #0andn = +1andn = +2'

49. (4+3i)2=

!
(a) (4 + 30 b) (#-37  © J@ Q) @ G

50. Ifzis a complex number then Re(z) =

z2—-2 7 Z+7Z =
(a) 5 (b) el (¢) (d) z.Z

5. 2

3
E—

51. Ifzis a complex number the Im(z) =
z—-Z z-2Z 2472 Z+Z
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Since the to complex numbers are equal, their real and imaginary parts are also equa|

x+3=7 , S5-y=3
x=7-3 , 5-3=y
Ix=4 , 2=y = y=2
4
X ==
3
4
Su 1:—}':2

Algebraic Operations on Complex Numbers

12. If z=1-2yi then find -3z 17. Express (2_,-,_\[5,')(._7_,_2;) in the
Sol. z=1-2yi ‘ .
_32 s _3(1 = 2},,) fﬂrm ﬂf a+ bl-
_ =3+6yi Sol. (2+3i)(-7+2i)
13. Simplify: (17 - 7i) + (19 - 7)) - .
Sol. (17=-70)+(19-T7)) =2(-7+2i)+ \[37:'(_7 + 21)
=17-T7i+19-7i
=17+19-Ti—7i =& w i T3+ 2 5F
=36-14: r
o - S S s 1  mod oa dFd = e . "y I o oan
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26. Ifz, =2 + 5i,2, =7 - 3i then verify that z, + 2, =2, + Z,

Sol.z,=2+5i,2,=7-3i R.H.S ‘
L.H.S z,+z, =(7-3)+(2+5i)
zy+z, =(2+50)+(7-3i) =7 -3f+2+5i
=2+3i+7-3i =7+2-3i+5i
=2+7+5i-3i =9+ 2i
=9+2i , Hence verified thatz, + 2, =2, + z,

1.3 Complex or Argand Plane

27. What is an Argand Plane?

Ans. An Argand plane is a coordinate plane where the horizontal axis(x-axis) represen
the real part and the vertical axis(y-axis) represent the imaginary part of a compley
number.

28. Represent the complex number -7/ as an ordered pair.

Ans. Since there is no real pan, the real value is 0. Therefore, the order pair is (0, -7)

29. Represent the ordered pair (-7,-3) as a complex number.

Ans. The complex number of (-7, -3) is =7 = 3i.

Conjugate of a Complex Number

30. Define the conjugate of a complex number.
Ans. The conjugate of a complex number x + yi is defined as the complex number x —y;




39, Find the real and imaginary parts of (3 - 5/)!

Sol. Letz = (3 - 5§
|

(3= 30)
l L P ]
m - N =
I=5N 3+ N
g ] Y+ S Y+ 5
- 'Lﬂ +l‘71;]. ) l:"ﬁ‘h 1) - R
14 "’7*,' 3 *
= — gy —
34 LT B T
3 S
Re(z)= ——.Im(2)= T
\ 34 '™ 14

40. Find the real and imaginary parts of (1 - 1) :

W W W

ACTITITT NTHAN MaTHENATIS (52) e fis®s Ty

Bx? Fmdinq Real and imaginary Parts of Complex Number of (x + /y)® ang

where x? + iy*=0and n = +1andn =

i
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3x2+7x =6 [multiplying both sides by 3]
Ixt+7x-6 =0 Do you know?
IX+9x-2x-6 =0 Every quadratic equation has at most two roots.

IX(x+3)-2(x+3) =0
(x+3)3x-2) =0

Now if either of the factor x + 3 or Note) e
3x = 2 is zero, then their product is [An equation in which variable appears in the denominator
zero. So of one or more terms is called a fractional equation.
e 2 Z2xX 63
x+3=0o0r3x-2=0 i) ———==,x=0
2 & X 7
x=-3 orx=73 x+3_2x-1 P |
L ii = ’ »—- are fractional equations,
(i) x—1 x+5 e
2
Hence, solution set is —3-5
o - 2x-3 4x-6
Example 2: Solve by factorization method: ) = . yX* 0
2x =3 4x -6 Multiplying both sides by LCM of the
Sol. D = = : denominators.
i.e., 2x to eliminate denominator

%% -3 (dx —6)2x)
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1 ) :
We add square of half of the coeflicient of x.i.e, ['5-] on both sides of the equation
, 2 (1Y 8 (1)
S-S "I
(1) 18 1
' "8 T8 B
1Y 9%0+1 91
*7s) 25 25
1Y 91
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eotee() () -5
(o) -
i -5

Step IV: Taking square root of both the sides.

{ b) Jb? - 4dac
+x+—| =

2a 2a

b Jb -4ac

X+ —=
Za 2a
- P i :cmember!

or x= b + Jb faﬂ (Tmnspnsing} Moving a term from one side of an

2a 2a equation to the other by changing Its
—b+Jb? -4ac sign s called transposition

X =

2a I
This is the quadratic formula.
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with v = a(x = h)* = k. So, the vertex is (0.25, —10.13). To sketch the
TUNCHION W take some more points.

| 2 =251 -1 ] 1.[.2

y 5|7 9]

slotting the points and vertex, graph is sketched above. The graph of the given quadratic

funcuon v = 2x° - x - 10 opens upwands and it intersects the x-axis at (=2, 0) and (2.3, 0).

I J

o

S
0%

(ii) T“-;: gr:-::.‘. intersects the x-axis atx = 2.5 Remember! - il
and x = -2. Therefore, roots of the quadratic|for finding the solution of quadratic equation
._..;..a::on x--x—-10=0are 2.5 and -2. 3x= + bx+¢c=0 graphically, first of all we draw the
Hence, solution setis {2.3, -2), graph of quadratic function y = ax* + bx + ¢

Solved Exercise 2.1

1.. Write thé following quadratic equations in standard form:

(i) 3x-1=2%° (ii) 2x(x+1)=4(2x+3)
Sol. 3x -1 =2x3 Sol. 2x(x + 1) =4(2x + 3)
x2+3x-1=0 2x2+2x=8x + 12

MW-3x+1=0 2x*+2x -8 -12=0

2x2—-6x-12=0
2(x*-3x-6)=

X*=-3x-6=0
(iii) 2x* —4x = 4x + 7 (iv) 4(3x —2) =9x2
Sol. 2x2 —4x=4x + 7 Sol. 4(3x - 2)=9x?
- E ST e l 7% — R = Qv
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(i) 2x3+5x+2=0 ‘ _{
Sol. 2x2+35x+2=0 Solution Set
Dividing by 2 (the coefficient of x?) | (ii)) x2+x=42
on both sides of the equation. Sol. x2+x =42
»wt & ‘3% We add square of half of y,
i o -q-:-=-- I l b
2 5: 2, 2 co-efficient of x.i.e., [5) on both sides ,
x* +-x+1=0 the equation.
2 2 2
1 |
. x2+x+[—] =42+[-—]
" 4 ﬂii = -] | 2 2
We add square of half of the | )
5 b X+— '—'42""—4'
coefTicient of x.i.e, (I] on both sides of 7 !
. (1) 168+1
the equation. | X+—| = 7
x" -l-il-- 5\ —-—I-ln- EW: J k 2)1
2 4) 4) (1Y . 169
| x+=| =—
( Y 4 35 . 2/ 4
ey % Taking square root of both the sides.
4 PN o - 1 L‘" - \1 m
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4|‘~ 1369
Soiution set is {4 3J‘ . : (x ﬁJ e
. 1 __‘l 5 6 — | Taking square root of both the sides,
o a8 J{“*ﬂ]:” 1369
Sol. - =6 I 6 36
l1+x 3-x 35 41 37
(3-x)—(1+x) 6 R
St 25 41 _37 41 _ 3
J—x-1-x 6 X——= or X——=-__
J-x+3x-x° 35 e 66
-X+3Xx-X 37 4] 37 4
2-2x 6 i - e Bk
~x*+2x+3 35 78 4
35(2 - 2x) = 6(—x? + 2X + 3) X=— or X=—
(By cross multiplication) v 6 6
70 — 70x =—6x2 + 12x + 18 - R it
6x2-70x - 12x+70-18=0 3

6x*—82x+52=0 : 132
2(3x*41x + 26)=0 _ Solution Set = 3
(Takine 2 as 2 common) el

- —
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{hl}“!’-*‘?:-lﬁ 7+ 49 44
Sol. 2x*+ Ix = |5 (Given) X =
2+ MXx=-15=0 | J_
ax*+bx+c=0 (Standard form) ..
Comparing the given equation with 2 '
the standard form. 7:1:\/5
a=2.b=7.¢c=-I5 |  Solution set: { >
Substituting the values of a,b.c in the |
quadratic formula. 1+4+:—2 -61 g3
-bt-Jb’ 4ac N x-4 x-3 3’ ’
Sol X Hl+x—2 |
"x-4 x-3 3
-'?i (7 2)(-
()? :( 2)(-15) (x-3)(x+4)+[x-4](x—2}#_
2(2) I (x=4)(x-3) 3
1 -?=_J49+120 X' +4x-3x - 12+ x* -2x —4x +8 |9
x* =3x —4x +12 3
1_711{169 X'+ x?+4x =3x —=2x ~4x - 12+8 219
X x*=Tx +12 3

~7+13 ' -5x-4 _19

| — T -
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The graph intersects the -axis at x =

By ploting the points and vetex, graph

and x=3. Therefore, roots of the quadratm is sketched above. The graph of the givey

equation x* =3x —18 = Oare -3 and 6.
Hence, Solution set is {3, 6}

- (i) x*=5x-14=0
Sol.x*-5x-14=0
Let
y=x*-5x-14
sX (5Y
y=x‘-5x+[—) —[—] -14
o 055 2
\II
y=(1~—§— —2—14
2 ) 4
5)’
=[x==—| —6.25-14
> [ 2)
=(x—2.5)2*-20.25

y=x-h3}+k

By compairing the vertex is (2.5,-20.25)

[the vertex form of quadratu: function(] y= 2[ 123 x+(

To sketch the eraph of quadrati¢

quadratic function y = x* — 5Xx — 14 =
opens upwards and it intersects the x-axis
at (-2,0) and (7,0).

The graph intersects the X — axis at x =7
and x = —2. Therefore, roots of the quadratic
equation x*— 5x —14 =0 are 7 and —2.

Hence, solution set is {2, 7}

(iii) 2x*+13x+6=0
Sol. 2x*+ 13x+6=10

Let y=2x2+13x+6
i il
2]
y=2| X +%3x+3

ET §
4

r~ -
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v 28 Finding Intersection Point(s) Graphically |
dinate axe,

Example 6: Find the points of intersection of y = 2x + 4 with coor

graphically. | :
Solution: y =2x + 4 is ati ine. Remember!
‘ An:equition gf:a lme. Now, To draw a straight line, it Is essential tq

we draw graph of y = 2x + 4, have at least two distinct points.

Table of values
X 1 —4

y 6 | 4
We plot points (1, 6), (—4, —4) and join these points.

X
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(i) x+y=
Sol. x+y= 8 is an equation of a line.
y=8-x

Now we draw the graph of x + y = 8.
Table of values fur_y =8 -x

x | y-8-x [&y)
S Jy=8-5=3|(5.3)
=1 _jy=8{-1)=9(~1,9)

We plot points (5, 3) and (-1, 9) and
join these points.

s |

Pumt of intersection on x-axis is (8, 0) and the

g il R N . R IR, N R L

e D g

Point of intersection on X—axis is (] 0)
and the point of intersection on y-axijg ;,

(0.-1)
(iii) x-2y =1
Sol. x =2y = 1 is an equation of line.
; ~2y==x+1
2y=x-1
X x—1
T
Now we draw the graph of x — 2y =
Table of the values fory = x;[
1 x—1 (x, y)
X y —2
3-1 3,1
—5-1 (-5,-3)
-5 > —

. We plut pnlnts (3, 1) and (-5, -3) and



AR is the graph of x +y =8
ﬁ is the grﬂph of 3x — y= 4
Hence, the point of intersection is

M (@3, 5)

(ii) x-y=1 \

x+2y=17
Sol. x-y=1 (i)

X+2y=7 (i)

We draw the graph of th:s: two
equations.

Now we plnt points for both of these
equations.

y
A
X7
(+5.6)
: e (7,6
x 'y
—
D
B| -
y

AR is the grﬁph ofx—y=1
CD isthe graph of x + 2y =7
Hence, the point of intersection is M (3, 2).

(i) x-2y =1
2x+y=2 -

Sol. x-2y=1___ (i)
2x+y=2 - (ii)

We draw the graph aph of these two equations.
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w\k ,ﬁy/",—-"' B
%\ =
s >
—1o 0 10
= (5~4)
A 4 \l‘_
% Dl

Now we plot points of both equations
and draw their graph.

(-4, 48)

(-2

AR is the graph of 3y =2x + 8

CD Isthe graph of x +y =1

Hence, the point of intersection is
M (-1, 2)

3.. Solve the following equations
graphically.
(i) y=8x-32
y=x2-6x+8
Sol. y=8x~32 (i)
y=x2-6x+8 (ii)
We draw the graph of both of these
two equations.

From (1)

-l'i

Points of intersection are: (4,0) and (10, 48).
(ii) y+tx=2
y=2x?+x-10
Sol. y+x=2
y=2x2+x~-10 (ii)
We draw the graph of both of these
two equations.
From (i)

(1)
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af = -b"'\(b‘-dlac -b-+/b*-4ac
N 2a 2a
(-b) -(Vb? —dac) b (b -dac)
T ()2 0 4
= b* - b’ +4ac _ 4ac _c
4a’ 4a’ | a |
P = Product of theroots= La Cunsu’mt term .
a Coefficientof x
Important Note!
(1) The standard form of a quadratic equation is ax* + bx +c=0wherea#0andab,ceR
c
(i) Sum of the roots = '";, Product of the roots =-ﬂ-*

(iii) When the coefficient of x? in a quadratic equation is unity (one).
e Sum of roots is equal to the coefficient of x with sign changed.
¢ Product of the roots is equal to the constant term. b
(iv) If the constant term of ax®* + bx + ¢ = 0 is zero, then sum of its roots =— and
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Example IZ If a. B are roots of the equation x* = 7x + 10 = 0, then form an equation
whose roots are 2a + 1 and 20 + 1.
Sol. Asa.pare roots of x¥ = Tx = 10 = 0, therefore

n*ﬁ=-T=‘ (i), B-liq*lﬁ (ii)
S = Sum of roots of the required equation 2a+ 1 + 2B + |
= :‘.lﬂ; +pB)y+2
2AN+2=16
P = Proaduct of roots of the required equation = (2a + 1) (2B + I)
=4af=+Aa+p)~]
=410 *+2AN*1=155
The required equation will be
X*-Sx+P=0
x:—16x+55=0 {Putting values of S and P]
Exampie 13: Find the condition that the roots of ax* + bx + ¢ = 0 may be equal in
magnitude but opposite in sign, where a = 0.

Sl e o Pyw e = = N orvess Seviea?iosm



5 8
7V ~6) &
P Product of the roots r u ro (n)

Required equation is x* - Sx « P~ 0
Putting values of S and P in the above equation

, [ -].1 h', 4: .
R = -—q—\!“ﬁ O (from (1). and (1))
, i 4"
5 '”i

Multiplying throughout by 25, we get

1 S
25(x" )+ “‘[l ]wzﬁ(‘q]uzsun

25x? + h‘_"\.'-l: 0

-3 7

() *E"E

3

- L]
£

ra | ~J

Sol. Roots of the required equation are



3
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Required equation -Sx+P=0
Putting the values of S and P in the above equation
X—(a+pB+d)x+ap+2(a+pP)+4=0___ (V)

Putting the values of a + 3 and o3 from (i) and (ii) in equation (v), we get
X2=(=9+4)x+20+2(-9)+4=0
—(-5)x+20-18+4=0

X*+ X +6=0

3. Find the equation whose roots are double the roots of x2—px + q = 0.
Sol. x*=px +q =0 (Given)

a=l.b==-p,c=q

Let the roots of the given equation are o and 3

%

S=a+f= s )

& e P (1)
Prop=—=d=g (i)
New roots 2a, 23
S" = Sum of new roots =2a + 2 =2 (a + [3) (iii)

Y . ™. . B o m agee R g W R
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=2(a+ pB)- [H{:ﬁﬂ]

Putting the values of a + [} and a3 from (i)

and (1)
% '1} 2}
g
1
= 44—
2
-8+1 -7
5 5 (A)

P = Product of the given roots

["“‘E}["B")

2 2
=4uB—~"u—-"B+ l

a B af
=f-la:1[3—'.3',-1.'1-~*-L

al3

R .!m
4x- +4{;]x+4[ 2 ]=0

dx+ 14x +49=10

(iv) ol B’

Given roots are o and [?

S = Sum of the given roots

= o+ 2= (a + B)* - 2af

Putting the values of o + 3 and of§
from (i) and (ii)

= (-2)-2(4)
=4-8=—4 ' (A)
P = Product of the given roots = o [3?
= (ap)
Putting the value of a3 from (ii)
=(4)=16 (B)

The required equation is x*-Sx+P =0
Putting the values of S and P from A and B
-(4)x+16=0
X*+4x+16=0



A = 2b — a? (Proved)

o3P = <
a
, B
22
aP=—
P 1
IBI
(aP)*=
Putting valur: of aff from (u)
2= B
B=b? (Proved)

9. If a, B are the roots of x2 + px + g

= 0, then find the condition that

() a=p

Sol. x*+px+q=0 (given equation)
Root of equation are a, 3

[[+B=_E=-_p=_
a |
‘ a |1

mmnmmmmncs Ces ) St

a =‘E (condition)
~If one root is reciprocal of other thep
their product will be

af=gq from (i)

=q
R i
'So, the required equation isq = |
Discriminant of a Uuadratlc

~Equation =« =%
The quadratic equation ax=+hx+r{l
where a # 0 and a,b,c € R has two roots.

Let these roots be o and [3.
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Here,a=3,b=-9,c=-2
Disc. =b?-4ac
=(=9)-4(3)(-2)
=81 +24
=105>0
As the discriminant is positive and not a
perfect square. So the roots are irrational
and unequal. '
(i) x*+6x+9=0
Sol. x*+6x+9=0
Here,a=1,b=6,c=9

Disc = b?*-4ac
= (6)*—4(1) (9)
= 36 - 36
= (

As the discriminant is zero so, the roots
are real and equal. .
(iii) 2x*+4x+5=0
Sol. 2x*+4x+5=0
Here,a=2,b=4,¢c=5
Disc. =b?*-4ac

As the discriminant is negative, S,
the roots are imaginary.
(vi) ¥*-8x+16=0
Sol. x*-8x+16=0
Here,a=1,b=-=8,c =16
Disc = b*—4ac
= (-8)2-4 (1) (16)
=64 — 64
=(
As the discriminant is zero. So, the
roats are real and equal.
2. For what values of t, the roots of 3\

+x + 9t = 0 are real and unequal?
Sol. 3x3+x+9t =0
Here,a=3,b=1,c=0
Disc. , = b? - 4ac > 0 (roots are rcal
and unequal)
(=1)*=4(3) (9t) > 0
1-108t>0
-~ 108t>-1
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Step IV: Conclusion:
The solution of this inequality x* = 5x + 6> 0
15 X € (=0, 2) L (3, o)
Example:17 Solve the inequality 2 = 5Sx+ 2 £ 0.
Solution: 2x* - S5y + 2 < 0,
Step I:  Solve the corresponding or associated equation.
2=-3x+2=0
Factorizing the quadratic equation
2X*=4x-=x+2=( \
2x(x=2) -1 (x=2)=0
(x=2) (2x=-1)=10

(x-1)(x=2)=0 ' Note

an‘ 2v=]1=0aorx-2 =0 For Sdlutiﬂn, wWe use open
interval (a,b) when equation has

<or> sign. We use closed
2 interval [a, b]) when equation
has < or 2 sign.

So. the solutions.arex= — andx =2

—

I
Here, critical points are (;-UJ and (2, 0).

Step II: Determine Intervals

—— - _ & i - - (_ n) Fr_ T =L} i . ¥ ¥ TRy | L] I L] eaanree T EN - | ™
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SO, the solutiongsarex =1, x = 3,
Hence, the critical points are (1, 0) and (3, 0)

These critical points (1.0) and (3.0) divides the number line into three ntervals.
y< | x >3

-— =] e
>
-3 =3 =2 =1 0 I 22 3 4=
Interval l: x< | = (=, 1)

NE
Interval 2: | <x < '-‘- = x€ (1.3)
Interval 3: x> 3 = x& (3.
Test points in each interval.
For x = 0 [in the interval (—e, 1)]: (0= 3) (2(0) -2)
=(=3(E2)=6>0
So, this interval satisfies the inequality.
Forx =2 [in the interval (1,3)] : 2 -3 2Q)-D=(-DH=-2) = (- 1} (2) =-2<)
So, this interval does not satisfy the inequality.
Forx =4[interval (3. 0)] : (4 =-3) 2H=-D=(DHE=)=()6)=6>0
So, this interval satisfies the inequality.
Conclusion:
The solution of this inequality is (0, 1) U (3, x)
(iii) x*+x-6<0
Sol. x*+x-6<0

Tha rarracrandinog amiiat S
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(3 .
The critical points are L;~U] and ( 0)

2 2’
These critical points divides the number line into three intervals.
3. 8
2 2
—a
———————————————t—>
-0-4 -3 -2 -1 0 1 23 4

3
Interval 1: X {;:'-’ X € [—ﬂ:,

3

2

N S I
lnten'alz:;{h{;T-J'KE 53

5 5
Interval3: X > - =XE€ [-2*-11':|
Test points in each interval.

-

S

Forx =0 [interval [—"";ﬂ 1 (2(0)-5 2 (0)3]1=(-5)(-3)=15>0

So. this interval does not satisfy the inequality.

(35 |
For x = 2[interval | :':ﬂ: (2 (2)=N(2(2)=3=(4 = 5}4 == (=]1Y]1)=-] <}
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Snlvéd Exercise 2.6

1. Make F the subject of the formula,
5
C°= 3 (F- 32).

_S
—9( ~32).

Sol.

0

or (F°-32)=C

9
(F°-32)= = C

| O
WO | O | n

x

F°-32=<-C

O W | \O

Fo=—< C+32
5 C+3

The formula for finding simple
interestis / = PRI.

(a) Make P the subject of the

[ ————

4. The volume of a cylinder is given by
the formula, V = =r2h. Make 'h' th,

subject of the formula.
Sol. V=mnrh
or nr*Ph=V
V

o
5. The area of a trapezoid is

A =% h (by +bs), make h the
subject of the formuia,

_ A=%h(b.+b;}
h (b, + by) =4
h(b|+b:}=2A
2A
Sl Ty

Sol.
or

1

6. If y' = mx +c¢, then make 'x' the
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m

_=b 80 80 _
X= =20
2a 2(- "} —
Hence, the price per item that gives
maximum profit is Rs. 20.

P (20) =-2(20)* + 80(20) - 500
=-2(400) + 1600 - 500
= 300 (in thousands)

Hence, maximum profit is Rs. 300,000.
Note:

We can also find vertex by using
-b

il I:‘a'}'_ [1’:)

Example 21: A ball is thrown upwards
from the ground. Its height afier r seconds
is modeled by:

h(7) = =57 + 201 (in metres)
For what time interval is the ball at least 15
metres above the ground?

Solved Exermse 5 _ J

1. A town's population is modeled by
P(f) = -2 + 401+800, where [ i
years since 2020. Find the yea
when the population will be at least

1000.
Sol. We need to find r when P(t) 21000,

Here,
-2+ 40t + 800 = 1000,

-2+ 401+800 - 1000 >0,
-2+40r-200=0.
Dividing both sides by —2, we get
-200+100<0
(0*-2(n (10) +(10)* <0.
(r-10)* <0.
By taking square root
t — 10 = 0 (A squared

number can never negative)
= 10N
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_ 1600
>7 20
s=80m -
So, the maximum height that the ball

reached above the ground level is 80m.

6. A freelancer's earnings follow the
model E(h) = -2h2+ 40h, where E
is earning in rupees and A is hours
worked per week. What is the
maximum number of hours he

should work to maximize earnings?
E(h) =2+ 40h

Sol.

We need to maximize the functigy
E(h). This is finding the vertex of the
parabola. Identify coefficients:

a=-2,b=40
Use vertex Formula for h:
b
"~ 2a
2-2) 4

So, he should work 10 hours per week
to maximize the earning.

Solved Review Exercise 2

1. For possible answers are given for the following questions. Choose the correct

answer.
()

(a) quadratic (b)Y linear

The type of the equation 2x*-x+ 1=

0 is:

(c) third decree (d} nure anadratic
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_ e J(=1)3-4(8)(-7)
d 2(8)
| +J1+224

x:

16
_ 14225 1#15
16 16
_1+15 1-15

— _.- —

16 16

X

e

16
x=—=]»» x
16 16 8

-

(i) 2x*-x-10=0
Sol. By factorization
2x*—x-10=0
2x*—-5x+4x-10=0
x(2x-5)+2 (2x-5)=0
(Zx-5)(x+2)=0
2x—-5=0 or x+2=0

\13
x—-!- =5+"1—
4 ) 16
1Y 80+1
’ 41 16
4) V16
K"“l =i2
e
] Js 1 9
X——=— OF X—=—=m——
4" 4 4 4
4 4 + 4 4
10 5 or 8
X=——=— I=——=—3
4 2. 4
S _{E_}
D,S.S— 2!

Bsr Aiiardesatis Eaeevais o
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'Multiple Choice Questions prepured in the light of new w Examinalion Techniques /
lﬂnuwledga, Understanding, Applicatiun Analytical & Conceptual) /

— — C—

Encircle the correct option.
What is the degree of polynomial —x + 5x* - 7?

(a) | (b) 2 (c) 5 (d) =7
A quadratic, equation is a polynomial equation of degree.
(a) one (b) two (c) three (d) zero

What is the standard form of a quadratic equation in one variable x?

() ax+b=0 (b) a*+bx*+c=0(c) ax*+bx+c=0 (d) a®*+x=¢

If a=0in the equation ax* + bx + ¢ = 0, the equation becomes:

(a) a linear equation (b) a quadratic equation

(c) a pure quadratic equation (d) a cubic equation

An equation of the form ax*bx+c =0 becomes pure quadratic equation when:
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24. Which equation has roots 4 and 5?
(@) x*=9x+20=0 (b) x*+9x-20=0 (c) ¥*-9x—-20=0 (d) ¥*+20x+9=90
25. What are the roots of (x—5) (x+7)=0?

(a) -5, -7 (b) -5,7 ) 1,7 (d) 5,-7
/X B Discriminant of a Quadratic Equation |

26. The expression b* - 4ac in a quadratic equation is known as:

(a) variable (b) constant (c) coefficient (d) discriminant
27. if b*—~4ac> 0 and is a perfect square, the roots are:

(a) rational, real and unequal (b) irrational and equal

(c) imaginary and unequal (d) rational and equal
28. When b* — 4ac =0, the roots are:

(a) imaginary (b) irrational and unequal

(c) real and equal (d) real and unequal

29. Which of the following is irrational and real root according to discriminant?

@ V75 ®) 5 O D%

30. If the roots are ""complex conjugates' the discriminant must be:
(a) positive (b) zero (c) negative .(d) a perfect square
31. The discriminant of 4x* +4x+ 1 =0 is:
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I 2 2. two 3. ax’i-bx+c¥0 4. alinear equation 5. b=0 6. Either a=0 or b=(

26 3 B
7. two 8. §x+—+4=0 9. {=,4¢ 10.divide everyterm by 3 11.X* 3 - 3
' X

2
b
12. xlt-—-x+5=o 13.a=3, b=7, c=6 14. a(x-h)*k 15. parabola 16.(-2,0)17.M(3, 3)

a  a
b 7 6 4 1 )
18. points 19. S 20. ) 21. 3 22, 7 23. x>-Sx+P=0 24. x*-9x+20=0
25. 5,~726.Discriminant 27. rational, real and unequal 28.real and equal 29. J7 30.negative
31. 0 32.-23 33. perfect square 34.= 35. roots 36. (2,0) and (3,0)
* | P-2¢ . S-2a °
2. = e -

37. <or>  38.<0r239.3¢-5x+7=0 40 o 4.7 —

i 2P — m(v; —v3) V-u 2A y+5

. * —— 46. — 47. T 48.vi+at
43. o 44. o 45. — d6. — 41. vi+a

1 -b -b
- +_ : s .'I-_.
49. vt 2at 50.15 51, X= > y = f(za]

// Additional Short Questlon //
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“‘(x=-2)*=9
Taking square root of both sides, we get

Jx-2)* =9

X—2=%x3
X-2=-3
X=2=3 orx==-3+2
x=3+20r x=—|
X=5
S.S = {5, -1}
10. Solve x* —5x + 2 = 0 by using the quadratic formula.
Sol. x* - 5x + 2 = 0 (given)
ax*+bx+c=0 (standard form)
Compairing the given equation with the standard form.
a=1,b==5,¢c=2 '
Substituting the values of a,b,c in the quadratic formula.

. ~b+/b? -4ac
2a
O 2 G M 1€,

2(1)
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Poant ol 1Intersectiom on s=anis s i

.r-i||-|

Ly and the point ol mtefsection on d=anis s ()

13. Find the point of intersecting of the linear equation 2x+v=5 with coording,

AU,
5

Sol. 2x v S s an equation o hine. Now we draw the graph of 2y -

Lable of the values lory 80 2y

\ S s Pomis (v )
o R I AL ( 2:9)
S+d4-4
0 v =8 2 (0.3) )
S 003
S 3 ;A
: N2 5
S S N
4 y % 23 (3«10
S 6= -1
T :

D0 =0 and (3 11 and iom these points.

- 3
W e plot the poimts =
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Here, a- At
A u._]"i JFe lht. rools o lhl.. gl\, e cquu[mn _n.:c._- ~3IN+ 5

BT

(.

h 3
“1!.:“:'1-‘“.: ~ i1 = Fl — —-!—‘] . [
z b
i \
L S
| i :i - — .
d i

A TUILSNT A | §- ftg = “'i' :l.l',ﬂ

3.
M 2z
\‘_1'_'
10
b=
3- 10 i
3

19. If . are the roots of equation x* — 3x — 11 = 0, then find a B

Sol. Standard form ot the quadratic equation is ax? + bx + ¢ = 0. where a=0 and aby.

[he given equation is
SRR S )
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28. Fxamine the nature of the roots
ISV -y + 9 =1)

Sol. 25¢: v+ 9 - 0
a-ax.h Mo 9
[]I\L h- 41;;'
(30 d25)9)
TR TR ) .

As the discrimumant s zero Pherelore

the roots are real and equal

29. Examune the nature of the roots of
SV -a=-2=1
Sol. Sy \ By ()
a Soh |« >
Ihise A din
( 1)y 43¢ 2
|« 40 41 -0 and s not a
perlect square
So, the roots are arrational and
uncygual
30. Examine the nature of the roots of

PRSP X ni-‘.'.fj.
s Yielip

.J". .'n '

s

32. Ifa quadratil: cquation has roy
3 and the critig,
points are (2.0) and (3.0). What g
the resulting interyals on numjpy,
line? '

X=2and x =

Ans.As a quadrane cquation has rools
2 and

puints (2.0) and (3.0) divide the

number line into three intersals

(=S 2 3 s

33. What are the inequality symboly?

Theretore. the crigg

s )

Ans. These are the inequalities symbaoly
< (less than). - (greater than) < (ly,
then or equal 1o0) and 2 (greater than .

equal to)
m[:hanging the Subject of Furmuﬂ

34, If y* = dux, make "¢’ as the subjyg
of the equation.
Sol. -

Jax
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T —
P Display mtormation i the torm ot matnis of order 2
P Solve sttuations myvoly ing sum, Jillerence and product ol two matrices
P Calculae the product ot the sealar Juanuiy and a mairi,
P valuate the determimant and wverse of a matri of order ebn-2
P Solve the ssmultancous hinear Cyabions in o vartables sy MBI MO gy
method and Cramer's rule - T
P aplans wath examples. how mathematies plays a key role i the deyclopment .,

new scientihic theones and technologies, |e.e. Mathemaucal models and simulation,
are used 1o design and optimize new matenals and drugs. and 10 understand g
hchaviours of complen sastems such as the human brain,

b Apply concepts of matrices 1o real world problems (such as CHUINCCTING, CCOnumig,
computer graphics and physices)
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2. Write the order of each matrix.

: |
I _ 3 5 3 .
\ 'l“]'l I;-l.‘ 4]-( —[5 ‘ ll_ltq' “ ;}] I*_ “l‘

] 3
_‘\lll- \ ()
Clrder ol the matris \ s -I‘H. | 1
HEE
( S 0 .
Order of the matny C s 24y 22 |
) 1
I 3 4
"': t‘

|3 4

Order ol the matriy 13 s =-by.

T T T
S v

Order o the matrix 1) s 2-bye-

13

Order of the matrin Foas T-by

-

o i

Order ol the matrn | 3-by=2

3. Which of the following matrices are equal?

: 1 1
V=g "-.'-"-:J
= 6 1
B .} Nes Eol4 2] I

(=

[ 23 2=}
Ixy $§-21
414 340
33

o '1]
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Fhus, Boas a shew-symmetric matrix,

(i) Negative of a Matrin: The negative of a matrix .1 is obtained by multiplying cach
s clements by 1 Itis denoted by A

For example: 10A - |3 -6).then A= |3 0]

< Solved Exercise 3.2

1. From the following matrices identify unit matrices. row matrices, colum
matrices and null matrices. _ |

7

} I m '/ ‘|

(]
v ol [0 o] et o
\=(5 7 8L.B=]0], ¢ '[n [],”"u u].“-—[ﬂ JF=]1

Ij :
Sol Matry v s a row matris ol order 1-by-3 ‘
Aatriy Boas a null matrin of order 1-hy-1
(Ui also a row matnsy and a column matriy.
Matry C s a umit matrin ol order 2-by-2
NMatriy s a null matni of order 2-by-2
Natmiy Boas a column matris of order 3-by-|
‘ Matriy s a column matriy ot order 3-by-|
2. ldentify type of the given matrices as row. column, square and rectangula

matrices.
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“Muliipfication of a‘Matrix by a Scalar

. el T
boraenanmans A 0 and g ki ko we delinge g new pates as KL gt ey
that s cach element bas been multphicd by o sealar & In particaiar b 4 L {1

i f Il' L
. od & o

Addition ol Matrices

T L : !
[0 and M oare twor matrices of the same order. these can be added. thén thar s

Jenoted sy | - 13, o= awann g oatres ol the same order  Thes are sand e he con r“fllhlhlf

lor addition 1« /2 s obiamed by addig the corresponding entries of Tand /f

o P 4 | e
. 3 L | ( .
Fxample 1 1 | -l oothentind 0 Band f
i 1) T B T
3 R A A
. & 3 S (
Salution @ Coven that | 8 B } ‘
fh 1) 7 A TR

L]

Corder ol 1 s-ba-5and order ol /I 3-ba=3 L and Jare contormable Tor addition

-
- i 2 " Y oy a—
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andA+(B+()=

I

143 24t 343l [0 2. 0]

4+4 5+2 6+2|,.|3 0 3

7+0 8-1 9+0| |1 1 1]
43 61 o 20l [4 5 6
87 8| 4303 AL 7 N
7 709t L] 18810
iy 2 3% (3 -3 fo.2 0
4 5 6|,(/4 2 2{+|3 03
7 8 9] \[0 -10fi1 11
1 2 3] [3+0 142 3+0]
4.5 6|,|4+43 240 243

7 8 9| [041 -1+1 0+1]

i UG 1 O 7 T
4 S 6. |7 2 5|1 7 1
7 8 9] [1 0 1] |8 8 10]

Hence, from (i) and (u} (A + B) - C A+ (B + C)
Associative law of addition of matrices holds.

nddliwe Idenhty ul a Malrlx

P . D

=

T L R R . ey g .

al. = i -l.-l.lln.ill.ln. n.ﬂIr'n.rlI I —

(1)
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(iii) 4X - Z

1
4X-Z=4 [_2

-8
(iv) X+2Y +3Z

X+2Y+3Z=
i b f204) 09 0
=2 2|*|6 8|0 6
[ 1+2+49  -1+4+0] (12 3]
“[2+6+0 2+8-6 |7 |4 4] -
(v) X<4Y+Z
1 -l ) 2l 130
XY+Z=1 2 2|~4]|3 4T[0 -2

[1
-

2] -‘%]-

-[5 3
2 3oy s

)l

- ]

0 4-3 4-0
-2 -8-0 8+2

1T
12 16]* |

. S |

8
b 5
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[7+l 10-2
, 1+0 m+s] [1 15] —®
2 31 [[3 41N =2
2A + (B+C) =2[_3 2]...[[5 6]4-[0 5}]
[4 @ [3al 422 4,6] [4 2}
=|-6 4|*[5+0 6+5]|7|-6 4] [5 11

[4+4 6+2 8 8 3
6+5 4+11|=[-115] — @)

Hence, From (i) and (ii) (2A+B) + C = 2A + (B+C)
(iv) 3(A+B)=3A+3B

T2 31.13 4

Sol. 3(A+B)=3 -3 2+5 6
. [2+3 3+4] __[5 7|_[15 21 | s
3345 2+ra] ‘3[2 a]’[s 24] (1)
(2 3 3 4
3A+3B=3 _3 2:]+3|:5 6]

6 919 121 [ 6+9 9+12] [15 21]

—
—
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W3 Multiplication of Matrices

A matrix A is said to be conformable for muitipﬁcalinn with a

number of columns of A is equal to the number rows of B. . :
Thus, if A and B are given two matrices, then the product of matrices A and B 1S denoteg

by AB and its order will be m-by—p
The order of AB is m-by-p = number of rows of A by number of columns of B

matrix B if

Remember! 2
= must be same * r
R -@l ‘B Nt
‘Number of ) ﬂ , Number of |
R .nf.ij:'_'? Ru X B Columns of B
Product is of order m % p
— — =—-..____'

Remember!
For Multiplication
If A and B are two matrices two and we multiply A with B when:
() Number of columns in A = Number of rows in B.
(ii) Muiltiplication of two matrices A and.B is written as AB.
(iii) To find AB, we start with the first row of A and multiply its each element with the
corresponding elements of the first column of B and add the products. This gives the firy

element of the first row of the product matrix AB. ‘
Next, we multiply each element of the first row of A with the correponding element of seconq|




P ———
y amonno [T E TR GO I 5 (U550 )

Now

BA =

I

1. 5.5 2
0 -2{[3 4

[ 1x5+5x%3 Ix2+5x%4
[ 0x5+(=2)x3 0x2+(-2)x4

[5+15 2+20] [20 22 }
0-6" 0=8 | L6 k) - A

From (i) and (ii), it is venl"cd that AB # BA
Thus, commutative law under multiplication does not hold in genﬂfﬂl in the

multiplication of matrices.

Associative Law of Multiplication of Matrices _
If A, B and C are any three matrices, then (AB) C = A (BC) is called associative [ay

of multiplication of matrices.

e T
o e e
panc o =22 ' ‘




ACTYTITT INTHANI RATHENATIS (140 ag:ﬁgm

< [l 02 _[1(4)+2(1) 1(3)+2(2 )}
1o 1][1 2] 0(4)+1(1) 0(3)+1(2)
_ (4+2 3+4“='6 ?]
O+] ‘0+2] |11 2

=3 o

- [1 o212 1] _[1(2)+2(0) 1(1)+2(1
AC= = .

0 1J10 1) [0(2)+1(0) o0(1)+
(2+0 1+2] [2 3
0+0 O+1] (0 1

6 71 [i2 =2 =3 I4: 4
AB-AC= Bl L = ] (i)
1 2] }0. 1] |1-0 251 |1, |

Hence from (i) and (ii)

AB-C)=AB-AC

Similarly, we can verify right dlstnbutwc law over subtractmn
Multiplicative Identity of a Matrix

The multiplicative Identity of a matrix is a matrix that, when multiplied with any
matrix A, does not,change it. i.e., AI=]1A=A

M 27

Il
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-1 4 1

(iv) 3 1
&, 0 :

P NEIE
Sol. Given lhntA— o i and ™ |2- 3. ]
. .3 04

Number of columns in matrix A =2
Number of rows in matrix B=2

Thus, AB is possible.
T AE)20) 1a)+20) 1)y
3 0 | 3(-1)*+0(2)  3(4)+0(3)  3(1)+o(y

—1+4 4+6 1+2] [3 10 3
1+2 —4+3 -1+1
-3+0 1240 3+0| [-3 12 3

Awmd mizrnbhar af anliimae o maatersy T =

I
L
LY
=)




p=

I WTHAN AT 340) A s Y
[ 5(=3)+1(-1) 5()1(1)}[151 ml] |

S1(3)+4(-1) -1(=2)+4(-1)) | 3-4. +2-4

16 11]
o[ }[ . [Ié’) 0 )

[
et é]
|
i

ot T el
25+1 5+4 7] [26 9 ~
5+4 -1+ 16] [-1 ]

nn-ac- | Ii] oA o

[ -16 11] [16 11]
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10+1 2-47 11 =2

r
10-3 0+12] ;—3 12

CA =| |
Rl
_[25-1 5+47 [24 9]
|5-4 1+16] |1 17]
11 =27 [24 9]
BA-CA= +
-3 12] |1 17]
1124 -2+97 [35 7]
-3+1 12-17] |2 29

|

L5 1][s 11_5ﬂ3%40431“”+“4w
! 4] [1(5)=4(-1) 1(1)=4(4)

=

=

..(11)

Hence. verified from (i) and (ii) that (B + C) A = BA + CA

= _ » then find the values of a and b.

4 a 6 6

3. Wy 3673
f 4 ::“-5-_'-
Sol- 1o 316l |3

18
a—-—-.-.—-_-
f
a:_
6b+ 18 =3
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diagonal elements 1nd chﬂnging-lhc signs of other elements. It is denoted as Adj A,

6 I

L-ﬁ
Multiplicative Inverse uf a Non-Singular Matrix
3 4 3 — X & a
We know ‘:1'311‘315 are multiplicative inverse (or reciprocal) asthe product 4 36l

Remember!
The inverse of a singuly
matrix does not exist,

Similarly. if we have two square matrices of same order
and their product is a unit matrix, then these matrices are

‘called multiplicative inverse of each other.
Let A be any square matrix and there exists a square matrix B having the same ordg
as A such that AB = BA = [ (a unit matrix). Then A and B are multiplicative inverse of

each other. Hence AA-! = A-1A =, ‘
We denote multiplicative inverse of A by A-1.

Adjoint Method to Find Inverse of a square Matrix

_[a b Y
Let A= ¢ d} be a non-singular Al=|3 T
matrix, then inverse of A is: (=1 2 |
; Al= Adj A Let us verity that A and AT ar
I.C.. [ Al I multinlicative inverce of each other



(.

 (CTYTITI NTIRAN] RATHENATIC LR (Uss10

of each other. x 8. _
Sol. Given that ~ Example*J If A=|5 10| isasingular
M Fl _1__h matrix, then find the value of x.
A= andB=|, - x 8 ; :
[—6 R ] __-2_ ] Spl. If A= [; Iﬂ} is a smgular matrix,
. . f then |A| =
| — .
= 4 A2 2 Al= 8
Now AB‘[-s 4} 3 Now |AI=]5 o
. = Since A is singular, therefore,
5 - | 3 ' |Al=10x-40=0
LTS e (-2) ie. 10x=40
S epaas? (g = x~4
XK — —_ —
_ > (85 +4<1| | [Challenge!
N Fi4—3 9.3 1 0].- . Take any 2 by 2 matrix and check
6+6 -3+4 g -4 =L . whether it is singular or
- 1] _ ‘non-singular. Also find its adjoint,
|1 slra - Sol. Let
‘BA=|, 2 5 o ||
and 3 & & K= 3 2
3 7 | 1 4 !
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, o
AI=TLxAdJA Adm—[__zj 4{}]
Al |
AR A =X AdiA
-3 “] _|25 Al ey
EShO 5_ QL5 - i
(25 25 _ 02 -81_[40 40
| g 40 [-5 40 i ﬂ']'
[g 0 . < L0 4D,
=l | - L ..l"
175 s 20 S
1 =2\
!--4 8* I 8 A
(i) §. 0 1ed 3 5
Sol. Let (iv) [5 3|
Gy :[__4 S:I - Sol. Let
r2 [3 5]
al=| 8 -3
LB e B 5
= ~(4)-7(8)=-8-56=-64%0 I5 -3

A is non-singular, so A-! is possible

[ |, el

=3(-3)-5(5)=-9 - 25 = =34 20
A 1s non-sincular. So A-! ic naceihle



_22)~1)) 2N +(-1)(2)]
L 3(2)+23)  -3(1)+2(2) _I
[4-3 2-21_1 o]_,
e e L !J

-T2 1]
$omce -3 243 2

So, these are the multiplicative
inverses of ezch other.

. [4 157 ’ _15]
u N
Iﬂ.\{nkrp:l\bothmm

I’4 157 4 _%!
12 s_j_, > |

 4(8)=15(-1) 4 -—J-IS(Z]

15Y, o/
)E(

'_‘...-. N —— —'-.-1

2( (4)+3(-1) 2.(

ACTTTIITY WTHAN] MATHEMATIG @

wh

=0(7)-(-8)(-1)=0-8=-8=%0

| AB is 2 non-singular, so (AB)™ is possibls

7 1]
Adj(AB)= |.3 0
(AB)"=I' x Adj(AB)
_1f7 1]
18 0]
(7 17 ¢ -
‘_ 21 -7 ¥l
_1-8 -8|l_1—35 —-3i
- =178 "8| ‘.
ERCiy N
_[2 -]
°l32)
2 =i
IBl=
=l 3

=2(21—{-3H—:;-4 3-1=n

n [ Eal - T’ | ﬂ‘frlrrrl‘n-' - E.'t— e - SR
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Simultaneous linear equations are a gy
of two or more lincar equations With ty,
or more variables that are solved togeths,
(simultaneously) to find 2 commey
solution. The general form of system of
two linear equations in two variables i
gnven below:

ax+by=m

Cx=dv=n
where a. b. ¢. d. m and n are reai numbens,
Here we will find the solution of twg
simultaneous equations in WO variables by
the following methods:
(1) Matnx Inversion Method
(i1} Cramer's Rule

Matrix Inversion Method
Look a1 the solution of the following pair
Of eguation.

- x=bv=m
and x=dv=n
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1 {4{151 +(~4)(10)

1| -50-40
—6{25)+ 3(10) | -30| -150+30

x=3,y=4
={(3.4))
History!

Gabriel Cramer was a Genevan
mathematician. Cramer showed promised
in Mathematics from an early age. At 18 he
received his doctorate in Mathematics.

In 1750 he published Cramer's rule,
giving a general formula for the solution

for any unknown in | " % ¥ |
.. s . ]

or

m

IX A-l B
X=A'B [asIX=X]
L AdA
—] 4
|A|

e

H_[_‘L N|

y |A|
dm —bn
Lo
1A
dm—bn
(x]-| IA]
L,f]z —cm+an -
- |A1 -
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Example 13: Eight years ago Huria's was

= of Jannar's age. After four years Huria's
*-

6
age will be 7
present ages by using matrices.
Solution: Suppose Huria's present age is x
years and Jannat's present age is y years.
Eight years ago their ages were x — 8 and
y-8. According to first condition:

of Jannat's age. Find their

8= 1 8
A=a5 4 (}"_ }
or 4x-32=3y-24
or 4X -3y=-24+32
4x-3y=38 (i)

After 4 years their ages will be x + 4
and y + 4.
Applying the second condition:

6
x+4=? (y+4)

_-48-41:—60 20
s e
o 2o

-3

4 8

jf=mﬁl=|? 4

[A] =3
_-16-56_-12_,,
- 3 =5

Present ages of Huria and Janna 4,

20 years and 24 years respectively.

- The Role of Mathematics in

Scientific-Fheories and

" Technological Advancement

Mathematics is often described as the
language of science. It plays a fundament
role in developing scientific theories and

advancing modern iecchnologies. From



Now X =

]-

[
R
—

[,

* g
\

A~'B Can be writen as

1 [l

=277
~13[-5 3 [16

1 7-u?)+{-znlsf]

“13[-5(n)+ 3(6)
1 [-7-32
=B -33+ 43] ‘
1 [-39
-13| 13]

(-39
1=13
3

1(7)-2(-2)
7+4
1120

7 2
AdjA=| 5 |

Therefore A !

]

1Al

1y 2
11j=2 1

117
1| -2

A-'B Can be writen g

iiM
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al=f, 4

=1(5) - 2(4)
=5-8=-3
o
4
W=,
9 3
(&)
Solution set = {13 3
(ii) x+2y=7
Ix-2y=-3
Sol. Giventhat x+2y=7
Ix—2y=-3
Writing the equaunns in matnx form
x+2y [ 7
3-2y| |3

—

.I 211 x| 7
or 3 2| |y! -3

r— — = o

(iii) 2x-Sy=-6
4x=3Jy=-12
Sol. Giventhat 2x-5y=-6

4x - 3y=-12
Writing the :quanuns in matrix form

[2.\: 5v]l _[<6

4x-3y| |-I2

30
S U1 57 B 1

Here, we have
6 -
ATl2 )

3 =5
A=l, Ll
2 —5’

4 -3

= 2(-3)4(-5)
= _H+0=14 =0

I
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[_Cussio

R4

-

Jl

{12
5]
_ ]

B 5_4

Thusx=3.v=4

I

q

I
-

* current in branch A (X)=3

current in branch B (y) =4
4. Three forces act on a particle and
must be in equilibrium i.e.
F1_+ Fz + F;; =,
9l Fle :
_where F, =E;J~F= =¥:ﬂ'F’ ={_ﬂ.
Find the value of x and y.
Sol. Given
Fi+F,+ F3=0

S

Writing the equations in matrix form

E- A+B 1 [1007
[2A+3B] ~ [ 240

| 1 1] [A] [1007

= [2 3} [B_ - [240|—)

1 1} TA] {mn]
'} % | . = i b D = .
3 3 |B 240

Then (i) can be’wriler; as:
CX=D
or X=C'D
1 1
Now ~C=]|, 3
11
| =
2 3
= 13)H2)(1)
= 3-2=1=20

' 3 -l
Ad)C= 2



mmm M&%
According 1o first condition: x] 1[{-3 5]|

x-2=35(3-2) y '2". 1 ng

z=2=5y-10

5 Sy 3052 1 -3(-3+5(12}] :
r=-5y=-& (1) T 21 -1(-8)+1(12)
Afier 6 years the age of father will be | ]=24+60]
=x+6 years = —
After 6 years the age of son will | 2| 8+12
Se=y~6veas 1[847
Accordmg 0 second condition: =E’ 201
r~6=3(y~6) i
z+= 6=3y~18 ils___41
z-3y=18-6 TIRER
r-33=12—(1 . =‘Zﬂl
Maerzx form of (1) and (1i) = =]
I-fj__‘--?‘:- ?.2;'
[ x-3y| | 12] |x]_[42]
_ P sisAr-s] | by) Lo
* 0 3iiyi2) — () x=42, y=10
1 =57 T3 o,y So. Man,s present age = 42 years
[ o £ = X = B= i | Snn'c nrecent sos = 1] wesee
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ancs 3

Then (iii) can be written as
AX=B
or X=A-1B
1. =1
Now A= 4 3

1 -l

N1 3] =
= 1(=3)=4(-1)
=-3+4=1%0

. -3 1
Adj A = <45 )

l ¥ |
A-l=— x Adi A
pAY S

-5

]
F 2 17

-1
<12

|

(v) IfA'=—A, then A is

.-um

correct answer.

7 la+2 Rl i —

i) If| 5 3 , then what is th"-“'f'alm.
of a?
(a) 3 (b) 5
(c) 6 (d) 7 |

() A=[350]isa martriy,
(a) row (b) square
(¢) column (d) null

2

(iii) B= [3] is a matrix,
(a) identity (b) square
(c) row (d) column

1% -9 @]

(iv) M=—g ll] {]]- is a/an matriy
() rectangular (b) identity
(¢) column (d) row

- matrix,
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(ii) (ﬁ+B}+C=A+(B+C)

< 23 S .6
A+B=
Sol. A+ [4 5]+[2 I]
2+5 3+6 7 9
“Ha+2: 151" 15 6

e, 9-+3 2
(A"'-B]"-C_ 6 6|11 7

b

743 9+z]

6+ 647

=[|0 ”] (i)
SE
-3 050

AHB+C1— 2 3H 1 '

Pesvsers

AC

BC

21+9 14+63
=118+6 12+42

|

I

]

|

30 77
24 54

i

[2(3)+1(1)  2(2)+1())

(i)

[2(3)+3(1)  2(2)+3()
4(3)+5(1) 4(z)+sm]

[ 6+3 4+21
12+5 8+35

K 25]
17 43

i

(5(3)+6(1) 5(2)+6()

(15+6 IO+42'l_|'2I ]




m JHEEER sy

[ 1 =6
AT
= _2 S f= 1
Laed il
(- 2
A = 4 s
#
LA =™ 3’
4 5
"'2(5] 4(3)
= 0-12%-220
LZ.
AjA = . ,
A'--ﬂl-—uhdjfs
Al

' 4
2l4 ‘2

[ 5

-3]1 r

L §
~3 | -..1

L

?
=
V.

N |

29 -15]
14 14

=15 8 | (i)
"7 7.

Hence, prooved that (AB)™ = gy
from (i) and (ii).
(vi) AA"' = ATA = |

223

Sol. A“‘|:4 'S]

3

]
=2(5) - 4(3)

“«0-12 =-220

5 -3
AdjA = 4 2

I L]
A ' - X Adﬁlh
(A

!f'*l=




A= B8

£lnzﬂznmunummmuumﬁunus DX aﬁﬁﬁiﬁﬁéﬁ?,_!!lgﬂiﬂlh

L

Hence, Proved from (i) and (ii) that

(AB) C=A(BC)

17 3
4. Ifﬁ={2 ,

(i) |B|
Sol. B=

5
2

|B|=

(i)

137
263

5 3
beel3 &

'S .3
2 4

3
4

=3 (4)-2(3)
=20-6=14

(i) AdjB

5
| 2
adiB=| ¢

Sol. B=

|
-3

>
>
!

] ]

=7 (1)-2(3)
=7-6=1%0
So, A~ is possible

1 =3
Adj A= =, 7

|
A-l ._.__._..;(Adj
| A

S ERIEN
2 7))

CT(N)=3(2)  13)+3)()
| 2(N+7(2)  -23)+7(1)

- 7=6 3—31
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£ : Nuw x = A~'B can be written as,
i PR
=3(2)-5(7) > L¥) Bl Ayl =3
=6-35=-29 | [ 6(=15)+6(=3)
_layl - E_-2{-15}+|(-3)J
Y7 1Al | : 1 [-90-18
= _2‘;‘=‘?’\‘;I ' . =E +3ﬂ“3:|
-23 23 i 2 "
(1) x—6p=—18 =108
2x+ 6y =-3 L[“IUB] 18
Sol. By inversion method 8L 27 | =| 27
Given that x-6y=~-15 L L 18
2+ 6y=-3 iy =8
Writing the equations in matrix form [ ]= k)
[ X-— Gy _'—!S ) U il
2x+6y| | -3 | L _ 3
| —6][x] [=15] <l BRE=0Y o
«ld M Sl —od. s

- — = e



1 3

=2x(3)=1(1)=6-1=5%0

A= '
B <

=53)-3(1)=

15-3=12

=2(3)-1(5)=6-5=1
A, |

Y T A

-5

1 1

Then (l),can be wrltlen as
AX=B
or X=A"B

oW 2
NUWA= I 2
2 1|-
"“Hl 2\
=2(2)- I(1)
=4-1=3%0

. 2 -
AclJA=|:__I 2]

#“Z'F x Adj A

_ 12 -
S 3 |- 2

o e e =l o T w i



s

F_I
I!
N t..-.t
L

Now X = A~' B can be written as

x]_1[6 -3]3500
y| 24]-2 55000
x]_ 1 [6(3500)+(~3)(5000)
y| 24| -2(3500)+5(5000)

|

"Hence, Daily wages of a man =

21000 - 15000

= 2_4_-?000+ 25000
! [ 6000 ]

1 | 6000 24
24| 18000 | = | 18000
- .

1250 -
~ [ 750
So, x =250, y=1750
Rs.250

Daily wages of a women = Rs, 750

Multiple Choice Questions prEpured inthe Itghi of new Exomination TELhrIIqUBS
g {Hnnwledge, I.Inderstanding, Applicatiun, Analyti:al & Conceptual)

F
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Z1.

22,

23.

24.

25.

Which is not a diagonal Matrix?
2 0 0] - -7 0
(@) [u o] (®) [0 4] (©) [0 -?]

5 0
What is the type of the matrix A = [0 5]

(a) row (b) scalar (c) null
Identify the unit matrix. - ,

3 0 ‘ .0 |51
@10 2 ® 1o ©if1 1

; A
Transpose of the matrix A = g Is:
tigh

@732 ®l2-73 2?
A square matrix A is symmetric if: ryT
(@) A=A" (b) A=-A () A'=A

Which is the example of skew symmetric matrix?

1 i A L TP 0|

2 s :
(d) [0 2]

(d) rectangular

0 0
(d) [U 0]

2 3
d) |3 -7
d) A'=-A

o[l 9]
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S 7 1 0
41. IfA = 0 —gl|andB= 0 1 , then AB is?

7 5 0. 4 5 7 3 =
@14 o d) s 4 © o — @ |0 4
-4 "
42. IfA=[-3 7]and B [_] IJIIH: order of AB will be:
(a) 1 by 2 (b) 2by2 (c) 1 by | (d) 2 by I
43. The associative law of multiplication of matrices is
(a) AB = BA (b) AB =1 (c) AB+C=AB+AC (d) (AB)C = A (B()

44. Multiplicative identity of a matrix A = [: g]is
I 0 -2 =3 . S5 -3 Ly 2
@) (o ) | 4 _s © |4 9 d) [0 o
3.5 Multiplicative Inverse of a matrix

45. If A=[ , then | A lwill be,

(a) 29 (b) 0 © 11 (d) 16
o -3 '

L hn
da




-8 12 2: 3]s 5 3
3.1 0 16| 3914 3040 (5] . [ 4| 42
e
43.(AB) C = A (BC) “4. o 45. 11 46. -6
410 3 -] 4 7]
7 14 Fdl =B 7 14 - - =Ty @]
-1 A-I
5::._[2 4] 53. g ﬂ} 54, L,’ J 55. B-1 A 56. 0 1
57.|B|=0

/y " Additional Short Question /

e — R e R -_,_"1_==

Short Answer Questions prepared in the light of new Emﬂnminn Tedwques ,.
| [Hnnwledge, Understanding, Appllcatiun, Analytlcai & Conceptual) /,

1. Define a matrix.
Ans. A matrix is a rectangular array in shape, whose elements (entries) are written within
square brackets 1n a specific order.
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17. Define "Scalar matrix".

Ans. A diagonal matrix is called a scalar
matrix if all the entries in the diagonal
are the same.

18. Define "ldentity matrix".

Ans. A scalar matrix is called an identity or
unit matrix if all main diagonal entries
are | and the rest are zero.

l

0 0
1 0
Forexample Q = 8

1 2
19. Find the transpose of matrix A= [3 .4]

1 2
Sul-.‘i_iq 4

20. Fmd the transpnse of matrix

A 9 8 4

23. If g 4 |» then show it js,
symmetric matrix.

9 8

|3 4
(9 8] _
I
Hence, verified that A is a symmetr
matrix because A'= A

Sol. A=

Al=

0 13
24. Show that M=| ;3 [is a skew.
symmetric mat-rix.
0 13
-13: 0]
v ke | (BT

™

Sol. M = [



_ _ i
34. Find the determinat of C [_3 0
-7 -5
Sol. C= |:_3 0 ]
-7 -5
|C[‘|-3 nl
==7(0) = (=3)(=3)
=0-15
==~15
Singular and Non-Singular Matrices

‘ | 4 -7
35. Find whether the matrix A=|:12 21

is singular or non singular

4 7
Sol. A"L:& 21]

4 7
1‘“{12 21]

=471 = 12(7)\

]

(14)-7(6)=0
14K -42=0
14K = 42

Adjoint of a Matrix
38. Find the adjoint of matrix

o3l
i

. |3 .4
Ad_] A""[ﬂ ?]

39. Find the adjoint of M =-[

— e

Sol.

u

t
v

|
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Students’ Learning Qutiones.

Alter compleling this unit, the students will be able lo:

V YY VYVYYVYY

Explain operations on functions and compositions of functions.
Define inverse functions and demonstrate their domain and range with examples,
Formulate composite functions as defined by (fog) (x) = fig(x)).

Apply concepts from functions to real-world problems (such as finance,
transportation and sales).

Plot graphs of absolute valued functions.

Solve absolute value linear equations and inequalities in one variable and express the
solution as a range of values on a number line.

Apply concepts of absolute valued functions to real-world problems (such as
calculate energy wave, magnitude and distance).

'ru.n-._- PN R T R e —— v:n e _II-. lL.n.'Ir nnn:—-n .-.nnL

If X and Y are two non-empty sets, then a function | History!
4 Coatefriad Wilhalrm 1 alhals e

"
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Example 6: Let flx) =x* -4, g(x) =x+ 2. Find [ 2 ](x}. where x #-2.
Solution: f{x) =x-4

gix) =x+2
FATRWRAC)
[E]( ) g(x)
-4 (x+2)(x-2)
Sn. = +2 = (I+2) =x-2

Composition of Functions
Composition of function is a process of combining two or more functions to prody,

a new single function. The composition operator "o" takes two functions f and g

results a new function.

Example 7: If fix) = 2x + 3, g(x) = X%, then find

() (fog)x) (ii) (gof)x) (iii) (fofMx) (iv) (gog)x)

Solution: Given f{x) = 2x + 3, g(x) = x*

(i) (fog)x) =Agx) [Remember!
. = fix®) ' In general,
=252+ 3 | _ (fog) (x) # (gof)(x)
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= yT [Solve forx]
Foy =222 ey = =70
fx) = [Replacing y by x]
[ Domain £ (x): All real numbers
(Range f(x): Allrealnumbers )
 Domain £~/ (x): All real numbers

1Rang=- S (x):  Allreal numbers

verify that iy ' (x)) =/ ~'(f (v)) = x.
Solution:f(x) =x°
y =x* [Replace f(x) with y]
XLy

x= 33 [Solve forx]

= W .- e - o g N

f) =4y + 8 ik

I fAx+8) =g (Ax B+
-(:42}*‘2 X=242s,
f"(f(x)f“'{-%xﬂ):“l (~4x+8§)+2
=(x=2)+2= .r 24)s,

If fix) = °, find f~/(x). Also

So, verified that_,f[f#l{r}) =/~ (fix)) =1

— e s —— e ——

Snived Exercise 4.1

= e

1. Ifflx)= Zx + 5, g(x) = 3x -2, thy
find

() fx)+g(x)

Sol: f(x)+g(x)-
= [21‘-}«5) -+ {3‘.1' *-'2)
=2x+5+3x-2=2x+3x+5=22
=5x+3

(il) fx)-g(x)

| Sol: f(x)-g (x)

= (2x+5) - (3x=2) -
=%+ 5=3x+2 =2 = 3%+ 5§49
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10
W=

k==5
3. Given that f{x) = 3x + 2 and
g(x)=2x + 3. Find '
) gF@) (@)s(r(3) (lii) fg(-2))
Sol: Given f(x) = 3x+2 and g(x) =2x+3
) g(f4)
S(@)=3(4)+2=12+2=14
8(14)=2(14) +3 =28 43 =3
(W) - £ (R3))
f(3)=33)+2=I1
SOAD)=3(11)+2=33+2= 35
(W) 1(g(=2))
g (=2) =2 (-2)+3 = —4+3=—|
fE)=3(=)+42==3+2=-]
Find f ™' (x) in each of the

following.
Firy= Y+v_1

6.

(i)

X = ‘1’1"{—‘ [solve for x]
f"(}*)‘d Tk =f(x) =/ (y)=x

f1x)=2 .'I%l- [Replacing y by x]

(i) f(x)= Vx -1
Sol: f(x) = Jx=1

y = Jx -1 [Replacing f(x) with y)

or vx—-1 =y .
(x-1)' =y?
x-1=y?

x=y1+l



(Solve for x)

o)== 1 ySe) > e

x+4 _
Ax)= - (Replacing y by x)

x+4 x+4
ﬁf-'(:r))'—'f( : ) —‘?[ : ]_4

=x+4-4=x
x+4 x+4
R = N )7 7)) A4
=x+4-4=x
Hence, verified that

@) =1 (fx)=x

-3
(i) ix)= i'—

4
Sol. fix) = x+2
i .
ymi—z (Replace f(x) with y)
y(x+2)=x-4
xy+2y=x=4
xy-x.=-2y—4
y—1)=-2y—4
-2y —4
= v (Solve for x)
-2y -4
f_l(}')= y}r &y }’_f{x}:;f_[}'h
Fl(x)= 22X —14 (Replacing y by x)
.

—2;;*-4_4
x-—1

(~2;‘—4)_ _
Jﬂf"(x))=f x—1 )" =2x-4 __




called the vertex (0, 0).

The vertex form of an absolute value
function is g(x) =a jx —h| + k, wherea 2 0
and (h, k) is the vertex. Its graph is

symmetric about the line x=h.

Example 10: Plot the graph of the following functions:

() fo)=|dq+2
Sol.
Stepl Make a wable of values.
-2

—

Step II Plot the ordered pairs.

Step [Il Draw the V- shapcd graph.
| | 1
|

i

_L

|
[T}
|

I

——

R -
-ul-—-u—l-..—— et et

The graph uff(.r} = |x| V-shape and is
symmetric with respect to the y-axis. The
point where the graph changes direction is

(i) g(x)=}x—3|
Sol.
StepI Make a table of values.

X 1-4]-=2]10 [°3 2
y|7]5]3}0]2.

Step II Plot the ordered pairs.
Step III Draw the V-shaped graph.

pam—

e dh
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[2x—-5]> 5
+H2x-5)>5
~«2x-5)>50r2x-5>5
2x-5<-5 or 2x>10
x<0 o X2

2 -1°@ 1 £ 3 4 § 6
The solution is (—», 0) U (5, )

Solved Exercise 4.2

1. Plot graph for the following absolute valued functions:

(i) fix)=|x-2|
Sol. fix) =[x - 2|
Table of values :
x |y=fix) | Gy
) =1x-2 |
[ 4 [[4-2=|¢6|=6 (—4, 6)
[ 2 [F2-2=p41=4  [2.9)]
0 [0-2/=|2=2 0,2)
7 P=21=10=0 > o) |




r
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(V) Aix)=2x+4|-3
Sol. Table of the values ; ——

y=Ax),fix)=2|x+4|-3 o (x,y) |
1210+ 4| -3=2}6|-3=2(6)-3=9 (-10,9)
2|4 +4|-3=2|0|-3=2(0)-3=-3 (—4,-3)

——r——_'

2|10+4|-3=24|-3=2(4)-3=5 10,5 |
-3=2(7)-3=11 (3, 11)
-3=2(8)-3=13 (4.13)

oF
:‘_ > . T‘L

(Vi) fix)=2x + 1] -6
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4x#3

3
X#—

2
< T —
S.S {2.4-—3} 2<x<=

(v) Bx-2|<12

Sol. 3x-2|< 12
3x-2<x12
3x—2<12 or 3x-22-12
Ix<12+2 or 32-12+2
3x<14 or 3x=2-10

x£]—4- or .TE—E

3 3

x£4-§- or J:E—Bl
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For which values of magnitude M will the sensor issue a warning?
Solution: IM-=4.5|>1.2
- +(M-45)>1.2
~-(M-45)>120rM-4.5>1.2
M-45<-120orM-45>1.2
M<33orM>5.7
Hence, the sensor issues a warning when M <33 or M> 5.7. .

Solved Exercise 4.3

1. A function B(r) = 5,000 + 2007 represents the total balance (in rupees) after
months. What will be the balance after 6 months?
Sol: B (t) = 5,000 + 200t (Given function)
Put t = 6 in function
B (6) = 5,000+ 200 (6)
B (6) = 5,000+ 1200
B (6) =6,200
Balance = Rs.6,200
2. A function f(k) = 150 + 20k represents the total fare (in rupees) for|
kilometers. How much will the fare be for a 12 kilometres ride?

Sol:

il — 1€ L MiNls i sramee Frem mts ek
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x> 0.l orx<-=0.1
So, Rejection occurs for any positon greater
. Than 0.lmm or less than — 0.1 mm
x<=0.lmmorx>0.lmm =

Solved Review Exercise 4

1. Four possible answers are given for the following questions. Choose the corey
answer.

Sx-6

iy If f(x)= 3 » then what is the value of f(3)?

(a) - (b) 3 (c) 9 (d) 15
(11) A function ffrom X to Y is represented by: ¥

(@) f: XY b) [:YoX ©f: XY (d) f:;l;
(iii) (fog)(x) =

(@) (f+ g)(x) (b) (f~g(x) (c) fg(x)) (d) flx) ~ g(x)
(tv) If fix) =2x+ 3, g(x) =x + 1, then fix) + g(x) =

(a) 3x (b) 3x+4 (c) 4 (d) 2x*+3

(v) If fix)=5x+ 2, h(x)=2x-2, then what is f{x) — h(x) =
(a) 3x (b) 5x*-4 (c) 3x+4 (d) -3x-4
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; 5+
=% cy=s@=10)=x
=)= S:I {REpla{:EJ;b}'I]
(i) S(x)=Vx-5
Sol. Y =vx-5 (Replace f(x) with y)
=4Jx=5 |
( I—S)I =y’
X =ye
X=y*35 (Solve for x)
[T =y 450 y=fw =f10)=]
[ )= I’ +5  (Replacing y by x)

(iv) f(x)= —2“
Sol. Y= 3—;5 (Replace f{x) with y)

3"I=y
or 5

3-x=2y
—x=2y-3
x==-2y+ 3
Sy =-2y+3 [+ y) =, (y)=y
f-1(x)=-2x+3 (Replacing y by x)
f-1x)=3-2x

(solve for x)

9. Plot graph for the following absolute valued Ium:lmns

(1) Ax)=7 |x]

Sol. Table of the values

l I . I

{F
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T o

8. Given that £ (x) = 3x + 7, find
(i) f(x)
Sol. fix)=3x+7
y=3x+7 (Replace flx) with y)
or 3x+7=y
Ix=y-17

x= YT{Sulvc for x)

v y=f(x)=>f"(y)=x

|

(y)=2d—2
/(y) 3

x-7 _
3 (Replacing y by x)

f(x)=

(ii) the value of x for which fix)=y-1,
Sol. fix)=3x+7

y=3x+7 (Replace fix) withy,
or 3x+7=Y
3x=y--?
x=}';? (Solve for x)
-7 = % |
1 (y) =2 3 y=f(x)=>1"(y)s,
-1 I-? |
f (I)= 3 (Rﬂplamngybﬂu
ﬂI) =f|(I} {Gi\l"ﬂl’l]
x=T7
3x+7=
x 3
33x+ 7)=x -7
Ox+2l=x-17
9x = x==7 =21
8x=-28
-28 -7
X = =

Lo i |
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Iff(a) =5 the 5 is called of the functmn

(a) /! (b) domain (c) image (d) power
9. The range of f(x) = (x +1) is:

(a) set of negative numbers . (b) set of integers

(c) set of all non-negative real numbers (d) equal to domain

Operations on Functions

10. If fix)=Sx+ 1 and g (x) =- 3x+7. Then value of f(x)+g (x) is:

(a) 2x+ 8 (b) 8x+ 8 (c)2x-8 (d) 15x+8
11. If f(x)=x+4 and g (x) =x—4, what is (f.g) (x)?

(@) x*-8—16  (b) 2x (c) x>+ 16 (d) x*-16
12. If f(x) =x* and g (¥) = 2x-1, the value of (/~g) (x) is:

(a) x2 +2x + | (b) —x% +x+] (c) x2 —2x—1 (d) x> -2x+|
13. If f(x) = 3x+2 and g(x)=x-5, what is (f+g) (x)?

(a) 3x2-1 3:..-10 (b) 2x+ 7 (c) 4x -3 (d) 4x + 3

f
14. If f(x)= 102> and g(x) =5x, what is gtt; ¥4
X
(a) 2x° (b) 10x* (c) 50x* (d) 1052

- , f
15. If f(x)=x"—1and g (x)=x+ 1, what is value uf{E )(x)?

S W e | 1 % s U o H # W - -
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39.
40.

41.

13.
14,

45.

46.

L_osi

Which is the vertex form of an absolute value functmn"

(@ g(x)=-alh-x (b)) g(x)=-alx| Tk
(c)g(x)=alx-h| -k (d)gx)=I|x—h|xk

Which is correct ordered pair for the graph of f(x) = |x - 5]

() (4. 9) (b) (4.-9) () 3.8) (d) (-1.-6)
The correct ordered pair for the graph of g (x) = |x| +3 is:

(a) (6. -3). (b) (0.4) (c) (5.8) (d) (3.-06)
Which ordered pair is not correct for the graph of function f(x) = |x - 1
(a) (3.2) (b) (=3.6) (c) (-9.10) (d) (-6.-7)

Solution of Absolute Valued Linear Equation in One Variable
. The solution of equation |[x|=7 is:

(a) =7 only (b) 7 only (c) 7 and-7 (d) No solution
lx — 10|= 0 its solution is:

(a) = 10 (b) -10 (c) 10 (d) No solution
The solution of [3x] = 15 is:

(a) x=5.x=-5 (b) x=13 (c)x=35 (d) x=18.x=12
Which of the following equations has exactly two solution.

(a) x| +5=5 (b) 3x] =1 (c) x-8]=4 (d) x-2|+5=2

- Solution’of Absolute Value Linear inequality in One Variable

—5 < x < 5is equiv alent to:

- - F F F Y -, . r F . . 'Y - e
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8. Find the domain and range for functions f(—“) =x

Ans. We can take cube root of any number positive or negative. No restriction on Why
goes in or what comes out.
Domain: All real numbers (—0, =)
Range:  All real numbers (-, ©)

Operations on Functions

9. Ifflx)=5x*~-3 and g(x) =x*-5. Add f{x) and g(x)
Sol. flx) = 5x*—3, g(x) =x*~5
fx) + g(x) =(5x*—3) + (x* - 5)
=5x2-3+x*-35
=6x*—8
10. If fix) = 3x - 7 and g(x) = —x -3, then find f{x) — g(x)
Sol. flx)=3x-7,g(x)=—x-3
fx) - g(x) = @Bx=T7) = (~x=3)
=3x—-T7+x+3
=4x -4 _
11. If fix) = Tx -3, g(x) = 2x* + 5, the find (f:g) (x).
Sol. ix)=Tx-3, g(x)=2x*+5
fix) g(x) =(Tx-3)(2x*+5)
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24. Find the inverse of f{x) = 5x -3

Sol. Ax) =5x-3

y =5x-3 (Replacef(x) withy)

X =y+3
-+
X = 1—5—% (Solve for x)
+3 :
f‘l(}f} = ys . F:ﬂ:)ﬁf‘l(y}:x
Iy - };—3 (Replacing y by x)

25. Find the inverse of fix) = 5x*+ 1.
Sol. Ax) =5x2+1
y =5x*+1 (Replacefix)withy)

or Sx*+ 1=y
Sx* =y-1
o

rE =
= e y-I
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X =8 or x=-4

3.8 ={8§ 4}
- a'": M S S— E —
-8 -6 4 =20 2- 4 6 8 10

34. Solve |S - 2x] = 3, and express solution on number line.

Sol.5-2x==3
5-2x=3 or S5-2x=-3
-2x=3-5 or -2x=-3-5
-2x=-2 or -2x=-8
2x=2 or 2x=38§ ’
2 8
g
= or x=4
S.S={1, 4}
-t -

YW Solution of Absolute Value Linear Inequality in One Variabhle

35. Solve the inequality [x-2| 2 7 and express the solution on number line.
SoL x-2|>7
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6x* - 8xy

9xy -12y°

6x'-8xy  2x(3x-4y) 2x

Example 2: Reduce to lowest form

Solution : o " 12y7 = 3y(x—4dy) 3y

Solved Exercise 5.1

1. Reduce the following rational expressions to lowest forms:; .

3a’-6ab - _ abx+bx?
® 2a°b - 4ab’ (1) acx +cx’
i 3? —6ahﬁ | Sol: = abx+bx!
2a b -4ab’ : acx+cx”© .
3a(a-2b) - bx(a+x)
= 2ab(a-2b) " cx(a+x)
3a 3 ] chC i
~2ab .2b ° 3 AL T
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division while maintaining the equality or value of the expression.

Addition and Subtraction of Rational Expressions with Unlike Dennminaturs
Steps:

(1) Determine the Least Common Multiple (LCM) of the denominators.

(1) Rewrite cach fraction as an equivalent fraction with the LCM obtained in step (l)

(in) Follow the same stcp for doing addition or subtraction of rational expression with
like denominators. '

_9%
Example 3: Simplify: I;J’ 2’;5*’

Solution : LCM of 4,6 and 15 =60
1—2_1* x+y 2x-y

4 6 15
_ 15(x-2y)+10(x+y)-42x-Y)
- =
15x-30y+10x+10y—8x+4y 17x-16y
E 60 ~ 60
4 ' I

Example 4: Simplify: T xy— 3}, X +3xy -2y
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Solved Exercise 5.2

5
+ . i i
O =y vy @ ¥ 3x+2 1-x x-2
. 3 ] . 4x 4.5 oD
; + ‘ - -
.S'DI. x—y "-K‘!'y. ; Sol. II_—3J{+2 I—'H K'-—z |
S RN | 1 4! - 33 RS VS
S x-y ~Hx-y) Tt 2 fx . x4l ux=2
3 .1 ° 4x IS, N )
T Xx=y (x=y) | T x(x-2)-1(x-2) —(x-1) x-2
' 4x 4 5
(L.;J.Nll-x—}') =(x-2)(x—l)+x—l X—2
= 'ii? LCM (x-2)(x—1)
) - _4x+4(x'-2)—5{x—1)
==x—y B (x=-2)(x-1)

4x +4x—-8—-5x+5
-~ fv MNiv 1%

— ! u -!
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s

(x-2)(2x+3) (x-2)(3x+2)
LCM = (x-2) (2x + 3) (3x +2)
i T(3x+2)-8(2x+3) _ _21x+14-16x-24
(x-2)(2x+3)(3x+2)  (x-2)(2x+3)(3x+2)
. 5x-10 . 5 5(x—=2)
- (x-2)(2x+3)(3x+2) - (x-2)(2x+3)(3x+2)
5 :
- (2x+3)(3x+2)
x+2 )
(ix) X —x-12 X’ +6x+9-
X+2 X
*x?-x-12 x?+6x+9
X+2 X
T x2-4x+3x-12 x*4+3x+3x+9
: X+2 X
= x(x—-4)+3(x-4) x(x+3)+3(x+3)

u!ﬂ .

Sol
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2a° 2::’L L3a+3c
Example: ~5 77 "5,
2a°-2c 3a+3c

Sﬂl“ﬁﬂﬂ -4 Isﬂlc! b Sﬂf |
2a°-2¢° x Sac 2a’- ) Sac
= 15a%* 3a+3c T 154°%¢ *I(a+c)

2(a+c)(a- c} Sac . 2(a-c)
15a°c *3@a+c) ac

r‘._ﬂ“"‘ Hf-bx-c:r-l-bc;xz—-cx
Enmple 9: Simplify: 22 _9pr+ b2 ax-xt = x=b

i]_ﬂj Ii-bx—ﬂ'+bc L Il-ﬂ
Solution : 11—251+be

ax—x° " x=b
x?'—aj -bx cr-!-bc x-b
=P x+b ax—x* Y- _
{.r—a](.t1+ar+a)x(-1' b}(x—ﬂ)x X=0. .
= (x—b) (x-b) x(a—x) x(x-c)
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(X+2)(x-2)  x(x+2)+2(x+2). .
_ X=2)(x*+2x+4) - k1 +2x+4
(x+2)(x=2)  (x+2)(x+2)
x +2x+4 {x+2){x+2) (x2 +2x +4)(x +2)(x +2)
X+2 x?+2x+4  (xX2+2x+4)(x+2)
=x+2 -
(a’ +ab)’ (a-!-le
(vi) (a’-ab)’ \a-b
{a +ab)? a+b]’
(a —ab)’ (a-b
_[B@+HI @+’  a'@+b) (a—b)
" la@-bF @b " @by @by

a{a-t-b) (a-— l::)*‘t

~ a*(a+b)’(a-b)’

X’ —x&6 X —3x
vil) 720 {x“+4x

xf-sf—m}.
x:-12x+35

—



_
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x - 2x 1 +x-6 6x- 30
® X6 -85 r-x
x'-2x_x° *1—6 6x -30
Sol. 2x+6 x*-Sx x'-2x
: L(x—"} x*+3x-2x- 6 6(x -3)
(i "(x+3} x(x-5) x{x 2)
X(X = ") X(x+3)- 2(x+3} 6(x-35)
"(x-r.:r) x(x-35) x(x 2)
x(x-2) (x+3}{1 'J'}xﬁ-{x 5)
"-'{1-4-3} x(x-35) x(x-2)
Oxx(x-2)(x-2)(x+3)(x-3)
T 2xxxx(x=2)(x+3)(x-5)

_ 3(x-2)
"

XD solution of Equations Reducible to Quadratic Equations

Some algebraic equations are not in standard quadratic form, but they can be
radnrcread or trancfarmead intas a Aattadratic aaonation by enttabhle enthetitiition  Queh tvma oF
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s ven sl

3y +4y-20=0
3y? +10y - 6y-20=0

yGy+10)-2 3y +10)=0 ,

By +10)(y-2)=0
-3y+10=0

10
==

Puty = —?

L1_ 10

Ix2+3=-10x
3Ix2+10x+3=0
3x2+9x+x+3=0
Ix(x+3)+1(x+3)=0
x+3)(3x+1)=0
x+3 =0,3x+1=0

3.

in {i): we get .

[Multiplying by 3x]
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()’ = (y)2

xi=y2
So, that

Sy2-19y+12 =0
52— 15y -4y +12 =0
Sy (y-3)-4(y-3) =0

(y-3)(5y-4) =0

y=-3=0, Sy-4=0

y=3 , 'Sy =4

4

?=§

Putx*=y s
x:=3
Jx2 =3

x=+3

4
b
i

JE:JE
. 5

put x* =y
o O
Jxt =6
X =++v0
- =%
==
“og A8
= —
. 2
Ss:{i 6,:1:%

(i) 5x*—22x2+8=0
Sol: 5x4-22x2+8=0

Let x2 =y
(x)=y?
xf =y?

So, that

—%

Ev2 0 L Q@ —n
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(vii) §1+31 4 523 _ 126 =

Sol: §1+3x+ §2-3x _ 126 =0

5153 +525-3x 126 =0

F .2 ,
5(5%) + o " 126 =0
5 L¢i531=y
So, that -
25 ™
Sy+ — +126

y

x-’+_‘?+2 = y?
' Kz-!l.‘—l‘ = y2
| ERT =
So, that
y*=-2+2y-33 =0
y*+2y-35 =0

vi+Tv=S5v—-35 =)




*+x-2 =0
a=2b=1¢ =-2
= dEVbicac
2a
= Z1EVIP-40)2)
2(2)
- -1%J1+16
4
_ -1 17
i

. {lsiﬁ -11\/1—?}
SS=1""12 4

() 2x-5x3-14x2-5x+2=0
Sol: 2x*- 5x3 - 14x2-5x +2=0
Divide by x2
2x* 5x 14x* 5x . 2 0

x2 x2 X2 x2 2 42

X — 202)

2y -9y +4y- 18 =0 T

y(2y-9)+2(2y-9) =0
2y-9)(y+2) =0
2}*—9""0:}""2 =0
2y=9,Y = |

9 .

Y='5 '

_ A9 -42)2) -
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_articles did he huy'?
Solution: Suppose he buys x articles for
Rs. 300 . [
-300
Each cost = Rs
He sold (x—4) articles fur Rs.350"
380
Each sold for ——Rs.
x—-4
350- 300
Now, = =1.25
350 300 125 5
xX- 4 % IDU 4

Mulnplymg both sides by 4(x—4), we get
350(4x) — 300(x—4)(4) = 5x(x—4)
1400x — 1200x + 4800 = 5x2 — 20x
5x2 — 20x + 1200x — 1400x — 4800 =0

5x2—-220x-4800=0
(Dividing by 5)

x3—44x 960 = U

- —— = e —

.
mx=9000
. Forgrapes g.x = 6000
m.x _ 9000
gx. 6000
m_3
g "9
m=15g
m=15g .
m+g=50
1.5g+g=50
2.5g=50
20

=— =20k
g 25 E

Find the weight uf mangoes

m=50-20

m=30

So, Amna bought 30kg of mangoes and 2'1‘8

of grapes
Example 15: A train is scheduled to Cover

put

| a distance of 120 Km at a certain averag: |




B - s e

P —

ey -
T 20
Remaining work = 1- 2
20
_0-13""-7
20 20
Time taken by pipe A for remaining work
7
20
= ]
5
= .1.;.,;2:1 hour = 1 hr 45 minutes
20 1 4
Total time =2Zhr+ | hr 45 min

= 3 hours 45 minutes
4. Huria can complete a project in 12
hours by working alone. If Abdul

Hadi join her and they finish it |

JETLTXTOW WTHAN WATHERATIG (260)  Baiysers  mmaniily
| 60

=X

El
60
Hadi will take time="" hours = 8 hours,
34 minutes _
L 34
8 7 i240
7)60 21
56 30
- . 28
- 2
4%60 = 240 min

5. Two cars start from opposite town
and head towards each other. The
- distance between them is 240 in,
One travels at x km/h and the othe
at (x + 10) km/h. They meet after?

haure Eind the enead of earh par

4




Equation from given condition
30 30

. ——.

X x+35

30 30
x{:fsn-; }x {r+5}(x—+'§ )= x(x+3) (1)

Y ¥ nwact fnrem Al

(x+5) (30)-x(30) =x+5x
305 +150- 305 =x2+5x

émmmmmmm ). LA A (U510 Y

—x2-5x+150=0

2+ 5x-150=0
S+ 15x-10-150=0
X (x+15) =10 (x+15)=0
(x+15) (x=10)=0
x+15=0 1 -10=0
x=-15 =10

Negative ignored

so the speed = 10 kmy

Solved Review Exercise S |

Four pusslble answers are given for the following questions. Ehu ose the correct

dnNSWer.
2x-1 :
a8

What tvpe of expression

(2) a polynomial

(¢) a numerical fraction
18a’bc’

®
&

(b) an algebraic fraction
(d) an.equation
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S 1
T (x43)(x-2) (x-2)(2x-3)
__S(2x=3)-(x+3) 10x-15-x-3 -
(x=2)(x+3)(2x=3) T (x=2)(x+3)(2x-3)
. 9x-18 9(x=2) .
(x=2)(%+3)(2x-3) T (x-2)(x+3)(2x-3)
9 e
~ (x+3)(2x-3)
xX’-21 x'+3x+9
-9 x'+6x+9
x'=27 x'+3x+9
-9 X +6x+9
(x)-(3) | x*+3x+9
= (1): _(3): X x1+3x+3x+9

(Y +@E+BF]  a3xe9

(ii)

Sol.

-
— — m——

T T S T T P T




YOy-4+1(y-4)=0
y-49y+1)=0
y=d4=0. -
y=+4
|
t—=y"
Put X e

I+l=4

X
fa\

X2+

& 'I- “‘-";il ~ -y

= BEdB0s priwoloh ot

I [

Xt—=-
X

.1
I{I]+x[‘;) =x(-1)
= —x
P+x+1=0

a= Lb: [‘c=.|

-b+ b -4dac

x:

2(1)
-1+J1-4

2
-1+J-3

- 2a '
(1)) -4()()




Xx+4)-2x+4)=0
(x+4)(x-2)=0

x+4=0,x-2=0
X=—4,x=2
S$.8={2,4,-1+ 71}

(vi)(x-1) (x-2) (x+ 5) (x—8) =-360
Sol. x- 1) (x=2)(x+5) (x-8)=-360 |
[(x=1) (x-2)] [(x + 5)(x - 8)] =-360

(x* - 2x —x +2) (x*-8x+5x — 40)=360
(= 3x +2) (x*- 3x—-40) =-360
Letx*-3x=y
(v+2)(y-40)=-360

Yy =40y + 2y - 80=-360
y*-38y-80+360=0

2 -38y+280=0
y—28y—-10y+280=0

Wy —28)—10(y-28)=0
0-28)(y-10)=0

y-28=0

, 0 y=10=0
y=28 . Tayy=10
Putx’*-3x=y
xX=-3x=28
xX-3x-28=0

X -Tx+4x-28=0

x(x=7)+4(x-7)=0
G=-7Nx+4=0

x-7=0 5 x+4=(
x=7 x=-4
¥=-3x=10
x2-3x-10=0

X=-5x+2%x-10=0
x(x=5)+2(x-5)=0
x-5x+2)=0

x-5=0 , x+2=0
x=5 ,  XxXx==2
SS={4,-2,57}

9. Ahmad takes 2 hours to palnl' 50 glasses. Faiza takes 2 hours to paint 45
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L

2 27x’ Xy |
Ix+dv 3y is a type nf:zprmmn._ G
(a) an algebraic fraction(b) polynomial ~  (c) equation (d) inequality
3 x+3 | '
¢+ X7 s
(a) polynomial (b) equation
(c) surd _ | (d) rational expression
4.  Which is not an rational expression: '
" 2x v XKhy Sab
@ = ®) 3y Wy M on
5. Which is the example of an algebric fraction?
5 = 3x+4 ath . .
(a) y (b) - (c) ;:—E, - (d) All qutm
Sim pliﬂ;ntiun of Rational Expressions
- | 32’
6. Lowest form of J4b is:

s 15 . 24
(a) M ) % 7 AR
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undefined?

21. Which value of x makes

x'-5
(a) 5 only (b) -5 only (c) Sand-5 (d) 0
] b
X
2. 1
y
T . i
®% ® 3 © @ 7
24x’
23. Simplify :c“::;u . .
@) (b) 240xy (© Y _ @ Sxy
: ; 3K I
24. What is the simplified form 3y B 8y ?
9x” Ix X i |
@ 35,7 ®) gy © y- )2

25. What is the simplified form of (a®+b’) +(a +-Ij}? i :
(a) a’-b* (b) (@®-ab+b*) (c) (@*+ab+b*) (d) (a®-ab-b?




19 2f + 3¢ 2x+10 'y
' 'bf 20. (x 3)(.11 + |J 21. Sand —5 22, =
24,2 25. (a*-ab+b?) 26. 4x(aty). 27.. (a*+b?)(a—b)
5x =3 m(x-y) - i
32. Reciprocal tqﬁatiun ' 33. Exponential equation 34, i-{ﬁ
3B.x=y 312 - 3. % 380105 4i b~ 3. -}; ,
40. 2y-3)(y-4) = 1, (y-16)(y-8)

/y Additional Short Question

/ Shart Answer Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual)

T

2.1 ~Algebraic Fraction

QO Give short answers.

1. Define an algebraic fraction:
Ans.An algebraic fraction is a fraction where the numerator, denominator or both contain




/ Wi

17, Simplify =——g—*3
AxP+5x-3 x+3
L x

x’-9  2x-I
=2;::’~i~15:1v:—1v:1—3mt Xx+3
RETEES
_2x(x+3)-1(x+3) x43
_[1+3)(:¢—3) 2x -1
it (2x=1)(x+3)(x+3)
(2x-1)(x+3)(x-3)
_x+3
x-_3

-8, _ x+2

" x -4 x'+2x+4-

2 (x*)-(2) x__ X+2

Sﬂl. _(x]l—-—(z)i xl +2x+4



Solution of Equations Reducible to Quadratic Equations

23. For x-9x! + 7 =0, what substitution would you use to reduce it to a quadratj,

equation.
Sol. Let x3=y
() =y
xé= },_ %
The equation becomes y* -9y +7=0
24. In the equation 52* - 6.5x + § = 0, if we let 5x =y, what is the resulting
quadratic equation? -
Sol. If y=35x then
¥ = (5
}-: = §ix
The equation becomes y2— 6y +5=0
25. Define exponential equation:
Ans. Equations in which variable occur in exponents are called exponential equations for |
example 2x - 3.2 =-56 |
26. Define “R:clprucnl“ equntmns
Ans. An equation which remains unchanged when variable is replaced by its reciprocal,

10
27. The sum of a natural number and its reciprocal is 3. Find the number.
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Example 1: Write the coordinates of the following points from the given ﬁgure

(CTLTTITY INTIHAN MATHEMATICS (2% ) 5 .. ———

) A () B (i)D . =T [ 1

Solution: =

() Point 4 is 3 units to the right of the origin and - 7 : f 3
| unit up. So, the x-coordinate is 3 and the |+ T il 3% 1.
y-coordinate is 1. The coordinates of 4 are | =1 P 7+ 1 , -
(3.1). < .

(i1) Point B is 3 uhits to the Ieft of the nngln and 2 Wy P &
units down. So, the x-coordinate is -3 and the =3 )
y-coordinate are —2.The coordinates of B are - : fﬁ—-....
(=3,-2). K 2 '

(i11) Point D is 3 units to the right of the origin and 4 units down. So, the x-coordinate is
3 and the y-coordinate is —4. The coordinates of D are (3, —4).

6.2 Scalars and Vectors

There are two types of physical quantities that are used in Physics and Mathematics,
Scalar: A scalar is a quantity having magnitude but no dlrectmn Mass, time, volume ang
power are the examples of scalar quantities.

Vector: A vector is a quantity having both magnitude and direction. Displacement,
velocity, acceleration, force and momentum are examples of vector quantities.
Representation of a Vector as Directed Line Segment

* A vector has a tail and a tip. Consider the diagram on the right as in Figure /_3
The tail point A is called the initial point and the tip point B is called the
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Skilled Practice!
if P(4,7) and Q(S, 10), then ﬂnd the rnagnltude of the vector PQ
Sol. Given Points

P(4,7), Q(5,10)

] F@={5-41§+{m—?u - F’E=i+3j
Now magnitude:

PO| =43 = VI+9
POl - Ji0 ans.

Scalar Multiplication of a Vector

- =

~ Ifais avector and A is a scalar |Note

. (a numher]-: then multiplication of a | Two vectors are said to be parallel,if they are
non-zero scalar multiple of each other.

vector a with scalar A is scalar

multiplication and it is written as Aa. Aa

is a new vector that has its magnitude
scaled by [Al.

- (i) IfA >0, then bnthaandlaarem ,

same direction.

g S

(i) If A <0, then both a and Aaare in opposite direction.
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4. Write the vector AB in the form of ¥i + yj:

() A(1,-7),B(-2,4) (ii) A(8,9), B(12,3)

Sol. .+ AB=(x,-x,)i+(y,-y,)J Sol. - AB=(x,-x,)i+(y.-¥,)J
_ =(=2-Di+[4=(-7)}j - _ =(12-8)i+(3-9)j
AB=-3i+11j AB =4i-6]

3. Find the magnitude of the a: $

(i) a=-3i+2j | -] Gi) a=4i-3)

Sol. =[] =X’ +y’ . Sol. ~-fa] =VX*+y"

=V(=3)'+(2) =4 ()
] 9+4 ="u‘lﬁ+g'
ol =13 S =
.3
i) 2=24%3]




-#

(CTYTIITN INTHAN] NATHENATICS ﬂ(z'arp R T E——=

8. Iig_ '-].h--2i+4iand
C=i+2], then find unit vector
par rallel to 3a - 2¢ + 4b.

Sol. 3{1—»'?:'+4b
= .:(3: ) =2 (i +2)) +4(-2i + 4))
=9; —3_£-'?r—4 —8:+ 16/
—(9—2-8}:-{3+4— 16)/

e OF
Let u=—i+9j
= Jul=y(-1)"+9
=/1+8]
u|=
g u
Required unit vector ]?
e G
YY)
=.I_. l j+lj
&2~ Je2*

=-3(-2i+3))
=-3a
Which s shows that a and b are parallg[\

with A =-3

| (iii) a=5i—4j,b=6i-3]
Sol. We see that there is no such constant

A such that b= 2 a.
So these vectors are non parallel.

(iv) a=3i-Tj, b= 6i-14]
Sol. Given that |

b 6i - 14j
= 2{3; - 7))
= b 2a

Which shows thal aand b are paraliel
with A =2

| 10. Find a vector thrice in length of

3i - 2j, but opposite in direction.
Sul Reqmred vector =-3(3i+2))
=-9i+ 6/

i 444 e enal Baasan el o asim I-'In-l- p—— -‘.n R, W
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X3 Vectors in Terms of Two Non-Zero and Non-Parallel Coplanar Vectors

Let ¢ be any vector lying in the plane of a
+and b. Draw a, b and ¢ such that their initial
pomts coincide. '
Construct lines parallel to the vectors a and b 0
from the terminal point E of c. Cnmplete the
parallelogram ODEC by extension of a-and b if

necessary.
OC=mOA = ma,  where mis ascalar.
OD =nOB=nb,
where n is a scalar.
By the parallelogram law of vector addition

OE=0C+0OD orc=ma+nb -
Where ma and nb are vector components of c.

Rememberl : —
Two or more vectors are said to be coplanar vectors if they lie in the same plane.

Example 8: If a = 2i— 3j and b = 3i + 4j, then find the vector components of 3a +4b,
Sol.  3a+4b '
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3. Find the values of x and y in each of the following equations:

(i) (Kityl)+Qi+3j)= 7!+6.r
Sol.

=5 (.r+2]l+(y+3),' ?1+6J
Equating the coefficients of i & J on both sides

x+2=7 , j}3=6
x=7=-2 , .y =6-3.

I=5" , y=3
- (i) (xi— 5;]+(3£+5;} -8:+y1 g

Sol.
= (x+3)i-(5-5)] =-8i+yJ
(x+3)i-0J =-8i+yJ
Equating the coefficients of i & J on both sides

x+3=-8 ' 0=y
x=-8-3 , - |»=0

x=-]1

(i) i+ 3 /) +(-5i+2xj)=9i+7J
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A translation vector is a vector that describes the movement of a point, a body, ,
system from one position to another without rotation or deformation. The translate

figure is called the image of original figure. The image is congruent to the original figup
Let us translate point P(2,1) by translation vectors —2j,3i.~3j and —5i.

Py=Qi+))+(0i +2)) B J ki
= 2£+ 3j s o3 ?.F.I’!. 3)
P,=Qi+)+(Bi+0) P30 3| o PS5, 1)
=3i+j Y S 3 G H N
= (i ' = G T G 1'5.3_4"'"35.'
Py =(2i +j) + (0i - 3)) i e _-ﬂ- : :
= 2; - 2& - R, ¥ P(2,-2)
-(2:+Q+(-s:+ui} | | v
= —3! +j [ '44 o

Example 9: Plot A(4, 2), B(—l 2) and C(—3 4) to form a tnangle ABC. Also translat: |
AABC to AA'BC’ by the translation vector 7i + 2j.

Solution: : T-"’ ‘C —‘
Mlassr srmabomne A Fe Ff A2 3 "™ 5 7 3 4 H T ﬁ _-':?"" = 1
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Example 13: }

A tank fires a shell with velocity vector v, = 30i + 40/ ata moving target heading -
east at v, = 10/ + 0. Find relative velocity and its magnitude.
Solution: Relative velocity = Shell velocity — Target velocity _
Ve =(30-10)i +(40-0) ‘ = g
= 20i + 40{ _ |

Va| = (202+40° J4nu+1600 s !

IVl = V2000 = 44.72 mis

Note *
Relative velodity is the velocity of an ﬂh}&ﬂ as observed from another moving object. It teils us how fastandy,
what direction one objectis moving relative toanother.

SOLVED EXERCISE 6.3

1. Plut A(—S 4), B(-6,1) and C(—3 1) to form a AABC Also translate A4BC ¢y

~ A4 B C’by translation vector 8i - 6j.
Sol. New vertex A"=(=5i + 4j) + (8i - 6)) : o 2
=(5+8)i+@-6) [T

=3i-2j=(3,-2) |

- L e F R L N T T e

|
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Which shows that upposue s|d=s are cqual in magnitude.
DC=- 6i-2j
=— (6i+2))

DC=-AB
Which shows that ﬁ and Ap are scalar multiple of each other. Hence, they are

_parallel. -

6. Points A(1, 2), B4, 6) and C(7, 2) form a triangle. Check whether triangle Aﬂc
is an isosceles by using vector magnitude.

Sol. Given points:

A (L, 2), B4,6),C(7,2)
Now '

AB =(4-1)i +(6-2) J
AB =3i +4J
_ and _
. BC=(14)i+(2-6)J
BC =3i-4J
also
AC =(7-1)i +(2-2)J
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10. A car enters a loop with velocity vector v=30j and exits with veluclty g Z‘-ﬂ;
What is the change in velocity vector?

Sol. initial velocity v =30/ | . |
final velocity (V) = 305. Ry ' S e
=> Change in velocity = Av= Vv'-v .
= 30: -30/ Ans.

11. An aeroplane has airspeed v,=.20i and there is a crosswind vy = 50j . Flnd the
resultant velocity and its magmtudn _

Sol: airspeed =) =201
cross wind (¥.) =50)
= Resultant vélocity =Y =201 +50J
Resultant velocity = | Y 1=y/(20)° +(50)’ | Lo
= ( 400+ 2500
= 2900
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(iif) c+b-4a 1 15 e |
'4I+I+3'+£ 4(2i-)) .
=4I+ 3i-8i+j+j+4)
.= (443~ 8}: +(1+1+4))
=—i+6/ Ans.
5. Find the values of x and y in the following equation.

I I
Sol: (2xi +y) +(-i+5) =7i-8 el =2 v YRS 8
Fi LA -
@rityp+(=i+5) =7i-§ 2= ot y==8-~3
l 1+4
Cx-Di+@+5y  =7i-§ x=—" =13
Comparing coefficients of i and j on 5 | 5
both sides e i e I=—3-

6. PlotA(-5, 3), B(-2, 3) and C(-4,5) to form a triangle. ABC Also translate AABC

to A A'B'C by translation vectors 5/ - 2.
Sol: New vertex A' = =(=5i+3j)+(5i —2_{}
=(=5+5+(3-2y=0i+7i=(0.1)
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10. An aircraft is flying due east with an airspeed of 200 km/h. There is a wing
blowing due north at 60 km/h. Find the resultant velocity and lls magnitude..

Sul velocity of aircraft (V,) = 200i (East)
velocityof wind (V) = 60 (Nﬂr‘lh]
Resultant velocity = 200i + 60j

Magnitude = || = \J(200)* +(60) = 40000+ 3600

= V43600 = 20v/109 km/h’

= 208.8 km/h Ans.

Activity

1. Suppose vectors a and b are equal.

(i) Can we say they originate from the same point? Why or why not?

Ans. No, they do not necessarily originate from the same point. Equal vectors have the same
magnitude and direction regardless of the position of their |n|t|al points. |

(ii) Do they have equal magnitudes? Explain.

Ans. Yes, they must have equal magnitudes. By definition, two vectors are equal if they have the
same magnitude. -

(iii) Do they have same direction? Why? ~

Ans. Yes, they have the same direction. Vectors are considered equal only when they have same
direction and magnitude.

2. Suppose vectors a and b are opposite.
() Can we assume they begin at the same point? Give a reason.
| Ans. No we cannot assume they begin at the same point. The relationship of two vectors is defined|
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2 A vector whose magniiude is I L\ ealledd vector,
ta) Null vecim Ihl \! I'IH Vet
() Positen veet () Negative vevtin
130 10 a bs A nonczera vector then dx undt veotor b represented by

TR () ' () L'l iy 0
S A s o nonegero yeetor, then s wunkt vector is delined ns:
\ Jo
(@) 4= A8 (& ) # [a] @ &= i

24 102 s a untt vector then the value of la ks
(ad | {t".’l o () (dy) 4

| 63 Addition of Vectors

25 10 two sides of triangle represent vectors u and v in order, the third side
represents:

u
@u-v (1) » (C)ut+v (d) ‘" vy

20. lfa = = U and b = "i + "j Iln‘:n ntb= T ‘

BN 2 = ]
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_J 225 _ [1+225 ,f—gz |
16 16 16 -
lu| = 226
= 4
4. Find unit vector of V= —3." i +4j
Sol: v =-3i +4j OR iy
¥ =
V] = J(=3) + 4° . |
| . 3i+4)
= \\‘g'l!"lﬁ . s (___3}34_43 :
- =425 3i+4
V| =5 ~ J9+16
3i+47 : . - .
g_=|-"-"-[= A D i 8 3i+4)
‘ 33 3 \/ﬁ 5
- ) i N
LA Vs ‘3‘1*%_

5. Check that the vectors u=8/+4jand v=2i +j are parallel or not.
Sol: u=8i + 4j




=6i~] 21—
“(6—7}1'—*“"'[0};
wu =4i-1l]  Ans.

13. [fﬂ = Ti= 3_!' , b=3i+4j and ¢ = 2i—j , then find 2a-3b-c.
Sol: 2a—3b—c= 27i —3;}—3(3; -4) —(2i - )
=t =14i—-6i-9i-12j-2i + ]
= {I¢-9—2)r —(6+12- l};
-3b-c=3j-7i +Ans. * *
14. If (xi +yj) - (2i - 4{'} - —51 + 3{. tlu:n find the valucs of x and y.
Sol: (xi +yj) —(2i —4j)=-5i +3J.'

{r—"}: +(y+d)] = —5: +3j

Comparing coefficients of x and y.

= x=2=-) , Yy+t4=3
=-5+2 , y=3-4

x.==3) i y=~1

~-Translation by a vector

15. Define a translation vector.

Ans:A translation vector is a vector that describes the movement of a point, a body, a
system from one position to another without rotation or deformation. J
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22. If B(4,1), C(-2.3) and D(-8.0) are the vertices of a parallelogram ABCD, they
find coordinates of the vertex A.

Sol: Let A(x,y) be the required vertex.
Since ABCD is a parallelogram.

So |El - _D-E-‘ l]{—ﬂ.ﬂ!_ ) C{-i ;3]

(4=x)i + (1=y))) = (-2+-8))i + 3-0)]
(4-x)i + (1-y)j = 6i + 3]
4-x=6 . l=y=3

x=6-4 , -y=3-1I B
-y =) e 2 A.{I.'_\'] u{l'”
x=-2 y=-2

So required vertex is A[-—Z -2)

23. A projectile is launched from ground with initial velocity vector 3; + 5j. At
how long does it hit a target located 15 meters away horizontally?

Sol: Given that _ * .
v =3i+5j |
Horizontal Velocity= vy =3
Vertical Velocity = vy =5

[ - . [ .




Signs of Trignnnm:tric Functinnl

The signs depend on the quadrant in which terminal side of the
angle lies,

Consider a circle having radius r and centre at point 0.

In 1* Quadrant: x>0,y>0

sin9='-y—:=-ﬂ,cu59=E}ﬂ,mnﬁ-*z‘}ﬂ.
r r X

r r x
cosecBb=">0,secO8=—>0,cotb="">0
y x y

Hence, in the 1* quadrant all trigonometric functions are positive.
In 2™ Quadrant: x <0,y > 0 _
y r —X -%
smEl-—-}U cosf= ---r.:{} tan f=—<0, cos ech = ; >0,sec0=—<0cotb=—¢
r —X

chcc in the 2™ quadrant sin and cosec ﬁmctmnsarepos:twe and all other trigonometric
functions are negative.

In 3™ Quadrant: x<0,y <0

7o - r -
sind=_—2 < 0, cosf="% < 0, tanf=—=>0, cosecf=——<0, secH=——<0, cotd=—50
r r =X y -X —y

Hence in the 3 susdrant tan and oot Rincliane are nociive and all athae trionssmeis
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Extending sine and cosine Functions to Angles Batween 90° and 180°.

a. Trigonometric Ratios of an Angle of the Form (90° + &)
Consider a unit circle having radius | with centre at
0(0.0)in the Cartesian coordinate system. P(cos 6. sing)
. be any point in quadrant | on the citcumference of the
circle,

where mZMOP = 8= mZYOP

mZMOP -90° - M and mZPOP = 90°

so.we have mZOP'M = mZYOP (Alternate angles)
That 1s. the angle (90° = () is obtained by rntalmg the
angle @ counterclockwise by 90°

The coordinates of P*will be (-=sin@. cosé). i.e. the new x-coordinates of P' becomes the
negative of the v-coordinate of the P and new y-coordinate of P' becomes the
x-coordinate of the P.

As we know that in unit circle. cosine and sine of any angle are represented by
x—coordinate and y-coordinate respectively. Therefore.

cos(90° = ) = x — coordinate of (90° ~ ) =—sin O Note

sin (90° + &) = y — coordinate of (90° + §) = cos sin (—@) = —sin @
Hence. sin (90° + &) = cos@ , cosec (90° + &) = sec O cos (—8) = cos @

cos(90° + ) =—sinB | sec(90° + £) = —cosec 6 . tan (—6)=—tan 0
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(ii) tan 150°

Sol: tan 150°= tan (180°-30°) =—tan 30 =
- (iii) sec 150° |

Sol: sec 150°= sec (180°-30°) =—sec 30° =~ T

(iv) cosec 120°

Sol: cosec 120°= cosec (180°-60°) = + cosec 60° =

(v) cos 120°

Sol: cos 120°= cos (180°-60°) =
(vi) cot 120°

Sol: cot 120°= cot (180°-60°) = — cot 60°
(vii) sin 135°

] - - & i

e - T T T T T —— - PR enp—

_cusﬁl 0 = _

—
— . wa

J'

.tan (180°-6) = —tan0

2

3 -.sec (180°-60) = —-secl

S

J‘

~.cosec (180°-8) = —cosech

".cos (180°-@) = —cosO

|
= "\E s.cot (180°-6) = —cotf)
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Challenge! .

Can we use law of sines, when two sides and included angle or the three sides of a triangle are
given?

Sol. No, not directly if you have sides a and b and angle between lhern You lack d for side « and ¥
for side. No pair is complete.

Ilr you have only sides a,b L and C you do not have any angle to start the ratio

The Law of cosines

If a. b and c are the sides and &, B and y are the angles opposite to the sides of any
triangle respectively, then the law of cosines is:

S g %l a? +b*=¢?
ci=ag*+b*-2abcosyorcosy=
4 L 2ab
b24+ct=q?
a*=b*+c*-2bccosaorcasa =
2be
| c*+a~b’
b’=c*+ag*-2cacosPorcas = Sea

Example 4: In AABC,a=3,b=35, ¢ =7, Find the values of o, 3 and ¥.
Solution: Giventhata=3b=5,c=7
By using the cosines law. we have

b*+ci—-a®* 5*+7*=-3* 25+49-9 |3
cosa = = = =
LA T - | N 14

D ¢
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alsinfsiny
2sina
~ (2)'sin 65°sin80°

Area of AABC =

R ¢

2sina

4(0.91)(0.98)
2sin35°

giyvg Ty

Skilled Practice!
Calculate area of AABC, in which
f=50°v=40° c=10cm
Sol. 3=50°, y=40°c=10cm

a+p+ y=180°

a=180°-B- v
= 180 - 50°-40°=90°
ctsin(a)sin(f)
2sin(y)

10?sin(90°)sin (50°)

251n(409)
100x1x0.766°

Area =
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a+B+y =180°

y =180°-a-f
=.180°-52° -
= o
By law of sine 37
b ¢
sinf, ~ siny
4.8 B C
sin71° — sin57°-
4.8
sin57°x Gn71 = ¢
0.8x4.8
=
0.9
43 =&

so.c=43cm.a=52° ,y=57°
(v) p=70°b=8cm,ca=100
Sol. B=70°,b=8cm.a=100
use law of sines

¥ g

8
0.17 x 094 _©
155 =¢
¢c =lS5cm
So; So,a=84cm,c =1.5cm.y=](

(vi) @ = 6cm, o = 55°, v = 60°

Sol. a=6cm, a =55°% y=60°
we know
 a+Bry =180°
B =180°a+y
B =180°-55-60
B =65° |
By law of sine
a b
sina _ sinf
6 6
sin55° ~ sin65°
6

m e L

a0\

X
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8 4530 B
= 3 (3)(9) (sin 78%) = 19606+ oM
=13.5 (0.9781) (vi) ¢ = 6.6 cm, o = 23°, y = 89°
=13.20 cm? Sol.c=6.6cm,a=23°, y=89°
(iv) a=10cm, a = 62°, p = 69° We know .
Sol. a=10cm,a=62°,B=69° a+B+y =180°
W kian: B =180°—a—y
€ Know = 180°-23° — 89° = gg°
a+P+y =180° : ,
' cisinasinf
y =180-a - Area = " odny
= 180-62°-69° = 49° . ;
gy Brcpsnoscs : (6.6)*(sin 23°)(sin 68°)
P a sm-[ism,r = 2Ginge%)
2sina -
. 43.56(0.3907)(0.9272)
{10) (sin 69°)(sin49) _ = 2(0.9998)
- 15.7799
_ IUU(0.9336)£0.?34?) = 79996 7.89 cm?
i (vii) a = 5.3 ¢cm , b=4.7 cm , c=8.2¢n |
_ 70.4588

— =39.90 cm? Sol.a=53cm,b=47cm,c=82cm
1?68 ﬂ=5'31b=4-?,c=3_2‘

T g e
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1.4 Concept of Trigonometry in Real Life

Example 10: A plane takes off at an angle of elevation of
12° and travels 2000 metres along this path. How high is
the plane after traveling this distance?

Sol. In triangle ABC,

Gin 12° = mBC
2000

(0.20792000 = mﬁ-[-'
mf{' =4158m

The plane is approximately 415.8 m above the ground.
Example 11: In a sound lab, two microphones are placed ¢ =3 m apart and a soupg
source is @ = 2m from one and b = 2.5 m from the other. Find the angle between
sound paths a and b.
Sol. Hereca=2m.b=25m.c=3m

Using law of cosines. we have

- @' +b -¢t 2 +(2.5) -3 _4+6.25-9 _ —_—

2ab 2%x2%2.5 10
Y =cos™! (0.129)
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200 tan® = Adjacent
= J/4x50 VM
=250 tan ZVPM = ™
PM is the half of PR 12
tan ZVPM ~ 75

=R 200 _ g 0 "
In right tnanglc V\{P. use the £ZVPM = tan™ (‘?.[}h?lj

4. ABCDE is a square based pyramid, in which
mAE =mBE=mCE=mDE= 12 ¢m and
mAB = 15 cm. Calculate the size of angle
DEB. Give your answer to the nearest
degree.

Sol. In isosceles triangle DEB, we have
mEB=mED=12cm
BD is the diagonal of the square base

o Y Y=
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tanZE“"GE
60 x tan 28° =x
60 x 0.5317 =x
319 =x
x =319m

So, height of the pole =31.9m

8. A boat crosses a river 80 m wide, at a 60° angle to the current. What distang,
~does the boat actually travel?
Sol. - Width of the river =80 m
Angle to current = 60°
Let distance travelled by boat = x m (Hypotenuse)

_ Adjacent
cos0 hypotenuse

80
cos 60° =—
X

80
08 =—
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A bearing is a way of describing the direction or angle from onc
point to another, measured in degrees from the north direction in a
clockwise manner. It is always written as a three-digit angle between
000° and 360°,
For example, a plane flying cast has a bearing of 090°.
Example 12: In the diagram, the bearing of Q from P is 060°. Find
the bearing of P from Q.
Solution: Extend the line NQ, so that angle NQW = 180" As
alternate angles are equal, therefore
060° =mLPOW
So, the bearing of P from Q0 = 180° + 060°
= 240°

Example 13: Abdullah sails a ship from point A 10 point B on a
bearing of 080°. What bearing should he follow to return from
point B back to point 47
Solution: The diagram shows the journey from A to B.

Extend the line of the journey and we get an angle of 80° at B.
Baarina ~f A fearms = A0 4 19200
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15°

v~ °

¥

Quadrant of point P = Southwest
Sol. Measure of given arigle from the west line =075°
The angle from North clockwise to the East line = 90°
Since P is 075° back (counter-clockwise) from the east line, we subtract it from 9(°
So, the bearing of Point P - =090° - 075° = 015°

2. The diagram shows the positions of two ships P and Q. . ;
(i) What is the bearing of ship P from ship Q?
Sol. Measure of angle to the left of North = 060°
| Measure of angle of full circle = 360° P
Since, we clockwise: 60"
Bearing of Ship P from Sift 0 =360° - 060°
' =300° 4]

(i) What is bearing of ship Q from ship P?

Sl Cimaa Marth linae are mnarallal = NANS
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South ward distance =20 (cos 060°) | !
=20x0.5
= 10 km
7. Fatima walked south for 5.5 km and then turned west for 1.3 km. Calculaj

Huria's bearing from her starting point.
Sol. Walk to South =5.5 km
Walk to West = 1.3 km
Thus quadrant of place =1lI
Find internal angle (o)
' opposite (West)
an(e)= Adjacent (South)
13
5.5
atan (o) =0.236
a =tan!(0.236)
a =133
Bearing from her starting point = 180° + 13.3°
= 193.3°
8. An aircraft flies 150 km east, then 100 km northeast (45° from east) . What i

Bl om BBl L monlon oo ot i od BLFy
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*

b’

¥8) e smB siny (vii)cos y = Sab {un}  ac sin 3 (ix) North
(x) 3 figures
2. Calculate the area of AABC, in use law of sines
which. - 0
(i) a=4cm,b=6cm,c=8cm sin@ sin
a+b+c 4+6+8 18 54 3.4
Sol: s = —= ey e
2 2 2 sin49°  sinf
A r = —-a)(s=b)(s-c 34
rea of AABC, = /s(s —a)(s—b)(s —¢) o L T
= J9(9-4)(9-6)(9-8) : 24
sin B =0.629 x 0.7547
= J95)3)1) =135 sin B = 0.475
A B = sin-! (0.475)
(n) 6=2.1cm,c=5 :;m,'f = 45 - 28,375
Sol: Area of AABC = 5 becsiny We know
l a+p+y=180°
= = x 5x 2,1 x sin 45° r=180°-a -
— EZ’I: v i ™ w h T= 180‘5 _4gn o 23‘3?1:

D ¢
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AF =1(AB)} +(BF)’ R

= 8t +147

= J64+196

=260
= 16.1 cm

(ii) Calculate the angle between AF and the plane BCEF.
Sol: Since a AB is vertical to the base plane BCEF, the angle is LAFB

tan ZAFB = £
BF

tan ZAFB = E
14

tan ZAFB =0.5714
ZAFB =tan-! (0.5714)
ZAFB =29.,7°

6. Hashim walks 4 km due Nurth then 1urns and walks 3 km due East. What is the

| R o R P T I T I R T J
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10.

11
12.

13.

14.
15.
16.

17.

What is the value of sin 180°?

|
(a) Np (b) 0 .
T is the ‘I-"IBII.IE of:
(a) sin60° (b) cot 60°
For which the value is undefined? -
(a) tan 45° {b} tan Qﬁ“
0 is the value of:
(a) cos 45° (b) sin 30°
In 2nd quadrant.

(a) sin6<0andcotB8>0
(c)tanB8>0andcot8 <0
In 3rd quadrant:

(c) \P d) V2

2
(c) cos 45° (_d} tan 180°
(c) tan 0° (d) tan 30°
(c) tan 90° ' (d) tan 180°

(b) sin®>0and cos 8 <0
(d) cos 6 >0 and tan 6 <0.

(a) cot8 <0 (b) sec8>0 (c) tan 6 <0 (d) sinf<0

In 4th quadrant

(@) sin8>0 (b) tan6 <0 (c) cotf >0 (d) sec®<0

In which quadrant only tan 6 and cot 0 are positive?

(@)1 (b) Il (c) Il ) 1v

In which quadrants is cosO negative

(a) Iand III (b) Il and III (c) land IV ¢(d) lland IV
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39,

40.

41.

42.

43.

4 4

Arca of a Triangle

Which is correct I‘nrmuln for area of a triangle when two sides and thej,
included angles are given?

|
(a) ]5 besina  (b) % be sin 8 (c) % ac sin o (d) 5 acsiny

Which of the following not correct for area of a triangle

(@) 5 besina (b) 5 ac sin 3 (€) 5 ac sin o (d) ‘z‘ab siny
If a, b and c are the three sides of a triangle, then S for area is:
a+b-c a+b+c -a+b+c

(a) s= s (b) s= 5 (¢) 25s= a-btc (d) 5
Area of AABC =—is:
(a) Js{s +a)(s+b)(s—c) (b) .Js(s +a)(s+b)(s+c)
(c) Js(s —-a)(s-b)(s-c) (d) J(.l -b)(a—c)(a+b)
Which is true for area of a triangle?

b*sinasin b’ sinasiny c*sinasin ¢’ sinasin

(@) 2sin (0) 2sin 8 (©) 2siny (d) 2siny

TR T o B g e (S St S e e e e o
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Write all six trigonometric functions.

: : hyp.
Sol. Sin g=—rb: ~ cos ecf=—22
hyp. opp.
cosf=—— 24} secll=——— hyp.
hyp. ! ad).
tan §=—PE- cot =Ei-‘!'—
adj. ‘ opp.
4. What are the trigonometric | 6. Subtract the value of cos 30° frqp,
values of sin 30° and cos 60°. the value of sin 180°,
. ] Sol. sin 180° —cos 30 °
Ans. The value of sin 30° 1s 5 and - £ i ﬁ |
. 1 2 2 |
value of cos 60° is also A" 7. Fiad the product sin (45°) cos (305
5. Add values of sin 90°, cos 0° and (tan 45°).
tan 45°, Sol. sin (45°) x cos (30°) x tan 45‘"
Sol. sin 90° + cos 0° + tan 45°. | ﬁ \ﬁ
=1+ = —X—X] = —

=3 22 232
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25. In a triangle if ¢ = 3 cm, S=60° and y= 30°, then find b.
Sol. By law of sines

b c
sin 8 B siny
b 3
sin60°  sin30° .
5 _3
0.88 0.5
s
b= 0.5 x (.866
b=1520cm

EEEY The Law of cosines |

26. How do you arrange the law of cosines to solve for the cos one of angle a.
Sol. The arranged formula is:

b’ +c*-a’
cosa =
2bc
27. Ifa=4,b="17,c=9, then find the value of cosf. |
¢ +a -b

Sol. cos ff =—
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34. What are the two primary rules for measuriag a bearing?

Ans.The two rules are following:

i. It must be measured in degrees from the North direction.

il. It must be measured in a clockwise manner.

35. How should a bearing always be written numerically?

Ans.It is always written as a three-digit angle between 000° to 360°.

36. What are cardinal directions?

Ans.Cardinal directions are four main joints on a compass North, South, East and Weq

37. What are ordinal directions?

Ans.Ordinal directions are the four inter-cardinal points of compass. NE, SE, SW. N\

38. In a diagram, the bearing of point y from point x is 045°. Find the bearing of ;
from y. ‘

Ans.Since the bearing is less than 180°, we add 180° to find the return direction
Bearing = 045° + 180° = 225

39. A hiker walks from point C to point D on a bearing of 290° What bearing
should the hiker follow to return from 0 to C,

Sol. Because the bearing is greater than 180°, we subtract 180° to find the revers:
, -
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A line segment joining any two distinct
Enu of a circle. In the below figure,
AB 1s a chord of the circle.

0
Chord é

Semi-Circle
A semi-circle is half of the circle, that is
a figure bounded by a diameter and
circumference cut by the diameter.

Diamelter

A chord passing through the centre of circle j -

called diameter. PQ is a diameter.

Diameter

Arc

Any part of the circumference of a circle
is called an arc. ABC is an arc of the

circle. Similarly, AB and BC are also arcs,

b
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Challenge!

What is the difference between chord and secant?

Ans.Chord is a line segment joining any two distinct p::}ints of a line circle. While secap,
is a straight line cutting the circumference of a circle at two distinct points.

‘I T ——

Do you know?

(i) Circles with same centre are called
concentric circles.

(if) Any two circles are similar.

(iii) A circle whose radius is zero is called point
circle.

—— —— — —_——— S—— s

R Theorems (Properties) of a Circle

I. One and Only One Circle Can Pass Through Any Three Non-Collinear Points, |
It A. B and C are three points not in the same

straight line. then one and only one circle cam pass

through A, B and C.

Note

e A circle cannot be drawn through more than two
points in a straight line. B

A

D 0
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Now, (mm)z = (mﬁ): —(mﬁd—B)z (By Pythagoras theorem]
(mOM)  =(13)"-(12)
mOM =J(13) - (12)
- J169-144

=JE=5m

4. If Two Chords of a Circle Are Congruent, then they will be Equidistant frop
the Centre.

If AB and CD are congruent (equal in measures) chords of a
circle with centre O. i.e,. mAB =mCD.OM L AB and ON L CD,
then mOM = mON
Example 5: Two equal-length ropes (chords) are tied in a

circular playground. One is 8 m from the centre. Where
should the second be placed?

A

Sol. Since chords are congruent, they must be equidistant from the centre. So, the second
chord must be 8 m from the centre. ‘ ;
5. Two Chords of a Circle which are Equidistant from the Centre of a Circle, are

v




AM is the half of Iﬁ as OM L AB
OMA is a right angled triangle
So. by Pythagoras theorem

(mOA) = (mAM) + m(OM)

(10)} = {'}'}’.-r (mﬁ]lr

100 =49 + (mOM)

51 =J(rnOM
J(moM)" = J51

mOM =7.14m

So, the distance of the chord from
the centre of the park = 7.14 m

4. In a circle, chords AB and CD both have length 10 cm. If the distance from the
centre to AB is 6 cm, what is the distance from centre to CD?.

Sol. In acircle AB.and CD are two chords O is the centre of the circle.

""(m] =10 cm
m(CD) = 10 cm
ITI(E) = I'I'I(ETE')

If two chords of a circle are congruent, then they will

be equidistant from the centre.

Distance of AB from the centre = 6 cm

A
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8. In a circle with centre at 0, the perpendicular distances of the each churds'Pu

and RS from the centre are 6 cm. If the length of chord PQ is 18 cm, find p,
length of the other chord.
Sol. Let O is the centre of the circle OK and OL are
perpendicular distances of the chords PQ and RS from
centre respectively |
mOK =mOL =6cm
mPQ chord =18 cm |
Two chords of a circle which are equidistant from
the centre of a circle, are congruent

I'I

So mF(_)___ = mRS
If mPQ =18cm
then mRS =18 cm

9. Aline from the centre of a circle cuts a 10 cm chord at right angle where radiys

of the circle is 6cm. What is the length from the centre to the chord?
Sol.

AB as the chord of a circle
with O as centre

m(ﬁ] chn:;rd =10 cm

.-..-...I(.l""'lﬂ"l I |

S
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As. we know that equal chords have equal arcs.
. Are PQ = Arc R = Arc RS

But Arc PQ = 3 cm

~Arc QR =3 cmand Arc RS = 3 ecm

From figure, we have
' Arc QR + Are RS = x
: r 0

Icm+ 3cem = x 4\
icm

x = 6cm
13. Equal Chords of a Circle (or of Congruent Circles) Subtend Equal Angles at the
Centre (at the corresponding Centres)
In the circle with centre O. m 453 = m('D. chord AB
and chord CD subtended £ZAOB and respectively at the I
centre O. then mZAOB = m£COD i

Example 10: In the given figure, p7T is a diameter of circle.

—— S S s S |
HmPQ =mQR =mRS =mST . then find a. m ‘
[ S (PR —— mm — l'l-‘lﬁ}-?‘ o lﬂﬂﬁ J-H-E'_?': Forivrsmy o
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Snlved Revmw Exercise 8

1. Four possible answers are gwen for the fuliuwmg questiuns Choose the correg

dnNsSwer.
(1) Distance of a point of the cirqumference to the center of the circle is called:
(a) radius (b) arc " (¢) chord (d) tangent
(ii) Radii of same circles are:
(a) all unequal (b) all equal
(¢) half of any chord _ (d) double of the diameter
(iii) The boundary of the circle is called:
(a) chord (b) segment (¢) circumference  (d) diameter
(iv) Any part of a circumference is called:
(a) chord (b) diameter (c) radius (d) arc
(v) A chord passing throuah the centre of a circle is called: ¥ R
(a) radius (b) diameter (c) secant (d) cirecmference
(vi) In the given figure, what is AB? :
(a) diameter (b) tangent ’
(¢) chord (d) arc /

(vii) In the given figure, major arc is:
@) m.ap (b) mBC (¢) mBDC

FartE ek et Bl Y L e I St 1| S el K s SRR oy S L L, | | e ptat i

I

(d) mAD

=5 = ik & wn a7

‘
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In a circular park, two benches are placed so that the chords formed by thejr

positions are both 10 m long. What can you say about the angles subtended af

the centre by each bench?

Ans. Since both chords (benches) are 10 m long, they are congruent. Therefore, the
angles subtended at the centre by each bench are equal.
(Property: in circles, equal chords subtended equal angles at the centre)

9. Jannat is designing a triangular garden with corners at point A(2, 1), B(4,.4)
and C(1, 5). Can she install a circular fountain that touches all three corners?

Sol: Points of corers garden = A(2, 1), B(4, 4), C(1, 5) we will check the points are
non-collinear by using slope formula

— _4-1_3
Slope of AB a-7 3

= _5=-4_1_1
Slope of BC =& =3 3

Slope AB # Slope BC
Hence, the given point are non-collinear. Therefore, she can install a circular
fountain that touches all three corners.

6. Two chords, PQ and RS, each measure 18cm in length. If the distance of PQ
from the centre of circle is 7 cm. Find the distance of RS from the centre.

A
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O Encircle the correct uptlnn‘

Which term describes the set of all points in a planc that are at the same
distance from a fixed point.

(a) diameter (b) chord (¢) circle (d) radial segment
Which is the mathematical formula for circumference (¢) of a circle”

g
(a) ¢ = nr (b) 2 ar (¢)e= & (d) nr
‘Qﬂ In the figure AB is called:

(a) chord (b) diamcter (¢) centre (d) radius

What is called a figure bounder by a diameter and circumference cut by the
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i 3. chond
ZACB 8§ semi<circle 9. major arc 10. major arc 1.

4. semi=circle 5.

""!"' = -

6. majorar;
two distinct poing

semi-circle
1530 12.

17.two 18. 4

13. ceame 14, concentric circles 15, point circle 16. they coincide —
19, -2 20. equal in length 21 22. 3cm 23, Scm 24. congruent
2. equal 26, 60° 27. 10cm

)/ Additional Short Question
in the iglﬂ of new Examination Ied'-mques

— S

ﬂmmmm

(Xnowledge, Understanding, Application, Analytical & Conceptual) /

Circle and its componcents

O Give short answers.

1. What is circle?
Ans. A circle is the set of all points that are
at the same distance from a fixed

pomntL

T Define the circumference of a circle.

semi-circle.

9. Define a major arc.

Ans.A major arc is an arc greater than the
semi-circle.

10. Define a segment of a circle.

Ans.The area (region) enclosed between 2
chord and the arc which it cuts off i5
called a segment of the circle.




Students' Learning Outcomes

After.completing this unit, the students will be able to:

»  Solve problems by using the tangent and angle properties of a circle:

O

Q

L)

o

O

It a line is drawn perpendicular to a radial segment of a circle at its outer eng
point, it is tangent to the circle at that point.

The tangent to a circle and the radial segment joining the point of contact ang
the centre are perpendicular to each other.

The two tangents drawn to a circle from a point outside it, are equal in length.
If two circles touch externally or internally, then the distance between thejr
centres is respectively equal to the sum or difference of their radii.

The measure of a central angle of a minor arc of a circle 1s double that of the
angle subtended by the corresponding major arc.

Any two angles in the same segment of a circle are equal.

The angle in a semi- circle is a right angle, in a segment greater than a
semi-circle is less than a right angle, in a segment less than a semi-circle is
greater than a right angle.

The opposite angles of any quadrilateral inscribed in a circle are supplementary,

B Eimd tha arc lanoth and armsa af contar of a sienla neineg anole 1in Bath Apareac dand
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(mOP) =(mA) +(mP)
l!‘=5*+{m.—lf’]:

144 =25 + (mAPY’
(mAP) =144-25=119

mAP =10.91m
So. the length of each cable is 10.91 m
(a) If Two Circles Touch Externally, then the Distance Between Their Centres j
Equal to the Sum of their Radii. ' r

If two circles with centres O and O’ touch each other
at point P, externally. PO and PO’ are their radii

respectively, then
mOO' =mOP+mO'P

Example 3: The radii of the two circles are 4 cm and 6cm. What is the distance between
their centres if they touch externally?

Solution: Since the circles touch externally,
So the dictance hetween their centrec = cum of their radii
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perpendicular)

Thus,
X+ 387+ 90° = 180° (sum of the
three angles of triangle)
X+ 128°= 180° _
x = 180°- 128° = 52°
2. Find the angle ABC.
A

Sol. Tangents from a point (A) are equal
(Theorem)

mAB=mAC

AR s

AABC is an isosceles triangle
In AABC, the sum of the angles j
180° -
Since mAB=mAC
then
mLABC=mLACE
Let mZABC =mZACE = x
We know
X+x+65°=180° (Sum of the
angles of a trianglc)
2x + 65° = 180°

2x = 180° ~ 65°

2x = 115°
Ik

eS8

X = 57.5°

So,mZABC = 57.5°
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Sol. In the circle with centre O, ZX is the minor arc.

It subtends an angle ZO at the centre. and angle ZYX is subtended by the major g,
As by Theorem, the measure of a central angle of a minor arc of circle is double that of
the angle subtended by the corresponding majorare.

MZLZOX=2mZLXYZ
x =2 (85°)
x=170°
6. In a historical monument, a circular fountain with a radius of 3 m is built. A
flagpole is erected 7 m away from the centre of the fountain. Two ropes from
the pole are tied to the edge of the fountain, just touching it. Find the length g

each rope.
Sol. Radius of circular fountain (r) = 3m ,

Distance of the pole from centre of fountain (d) = 7m
length of the rope (/) =?

When a line from an external point touches a |

circle's edge (tangent) it forms a right angle with

the radius at that point

We can use the pythagoras the orem |
di=pP+p | *

v

g
o
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As two tangents 10 a circle from a point outside are equal So, the length of two wijre,
is equal.  So, the length of each wire = 24m
Any Two Angles in the Same Segment of a Circle are Equal.

If ZAPB and ZAQB be angles in the same segment
APQB, of a circle whose centre is O, then mZAPB = mZAQB

Example 6 In a large circular stained-glass window of a library, two decorative beqm;
are drawn from the same chord AB to two points P and Q on the arc opposite to ;ﬁ
such that ZAPB and ZAQOB are formed. If ZAPB is measured to be 40°, what is
mZLAQB?
Sol. According to the article 9.1.5, angles in the same segment are equal.

Since mZLAPB = 40°

Therefore, mZAQB = 40°

Skilled practice!

A projector casts an image over an arc on a circular wall. Two observers on the arc segment report
one observing a 50° angle. What is the other angle in the same segment?

—

Sol. Observer | reports an angle of 50°
Since observer 2 in in the same

Y
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or {:2nr=0:2n &
WALE L
i w2« *‘
(= ixlm* j
2r /
(=rf@ ,where @is in radian.

Area of a Sector
A sector of a circle is a region bounded by two radii and corresponding arc.

A slice of pizza and region between the hands of a watch are examples of a sector of
circle.

A sector divides the circle into two regions namely major

sector and minor sector.
|
- 20 & A

2
where @ is the central angle and it is measured in radians.
Proof: As shown in adjoining figure,

The area of a sector of a circular region of radius r is

Areaof sector  Centralangleof sector

2n

Areaof circle

s }
A = ]—rﬂﬂ

k|
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2. In the adjoining figure mZBOC = 74°, lind m£BAC, m£BOC and mZ0BC.

Sol. GnenmZBIXC = 74¢
MZBAC = mZBDC ]
MmZBAC = 74° (i)
mZROC = 2AmZLBDC)
mILBXT - 74°)
om, BeX By
bee N0

any twoanglesin thesame
segmentof acircleareequal
"The angle subtended byanarcat the|

centreisdouble theanglesubtended
() at the circumlerence |

mOB = mOC (Radius of the same circle)
mOoOBC el (Basc angles of isosceles triangles)
MLOBC - meOCH - mzZBOC = 180°  (Sum of the angles of a triangle)

MZOBC « maOBC » mZBOC=180° (as mZOBC = mZLOCB)
2moIBC) + 148° = 1R0O° )

2AmZOBC) = 180° - 48"
XmZOney  33¢
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Sol.

Sol.

Sol.

mZLBCA =180° - 90° - 70° =20°
A ACD =A ABC(R.H.S)
MZLACD =m4£BCA (corresponding angle of congruent triangles)
x =20°-

In a circular arch over a monument entrance, two spotlight fixtures are placed
such that they each shine from two different points on the arch to the same
chord PQ on the base of the arch. If the angle formed at one light in 55°, what is
the angle at the second light on the same side of chord PQ?
Angles subtended by the same chord at the circumference in the same segment are equal,

Angle formed by one light = 55° :
Angle formed by other light=55°  (Property stated above)

A circular gardén has a walking path forming a quadrilateral inscribed in it. |f
one angle is 87°, what is opposite angle?

Measure of one angle in a inscribed quadrilatera= 87°

Sum of the opposite angles of inscribed quadrilateral = 180°

(opposite angles are supplementary in a cyclid quadrilateral)

Sum of the opposite angle= 180°-87= 93°

A ferris wheerl has a radius of 12m. If a passenger travels a distance of 18 m
along the circumference of the ferris wheel, what is the angle (in radians)

swept by the passenger's position from the starting point?

Radius of the ferris wheel (r)= 12 m
bk Hasrmiro i i v i s s e e Py = T s
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" l — 2r Dmdc by 2
entral angle of cach slice (&) = B | T {o =D
_5 r’—5r-2r+lﬂ=ﬂ
= — rad
4 - r(r-=5-2(r-5)=0
Area of one slice (sector) (A) =7 r-5)(r-2)=
- ' ., r=5=0
- 2 o 3 y = 5
I s _ {
- 5’ (14)*{ 4 . p |
14-2r
305 S
" 20N 14— 2(5)
= 76.97 cm? 0= 5
12. The perimeter and area of a sector 14-10
are 14 cm and 10 cm? respectively. S
Find the radius of the circle and the on 4 |
central angle of the sector. 5
=0Rrad
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Because of that 90° angle, AOPQ is a
nght angled triangle.

By pyvthagorean theorem

{mﬁ): = {rnl-i-ﬁ}:* (mOP)?

(2Semy = (24 cm) - {mﬁi:

625 cm” <576 - (mOP)’

(mOP)" =625-576

(mOP)" =49
ﬁ,'fmaF}: = %‘rﬁ
(mOP) =7

This the radius of circle is 7 cm

3. Find the angles a, b, ¢ and d in the
given figure, if O is the centre of the
circle.

72° +90° + m«&d = 180°
162° + mZd = 180°
mZd = 180° - 162°
mZd = 180°
So. mZa = 90°, m£b = 90° - mZc = 43¢
m<d = |8°

4. Findthe anglesa,bandc,if MLis,
tangent line and O is the centre of the
circle.

L
M
Sol: In AOLM

mZM = 22° (Gi'&-"ﬂn}
mZOLM = 90° (radius QL L langent
ML)

| msa + msZM - mZ0LM = 180° [sum of
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| 16- 5+5+f
- E x 1510 16= 10+/¢
- 16-10=¢
=75 cm? 6="¢

| 10. A sector cut from a circle of radius 2= 6em

ocm has a perimeter of 16¢cm. Find

|
Area of the sector = = T{
area of this sector, 5

Sol: Radius of the circle (r) = 5 cm - > X 5%6
Perimeter of the sector (p) = 16 cm B 2 5
P=r+rl+¢ , sl

= QObjective Type Questions

/ Mulhple Choice Questions prEpured in the Itght of new Examinafion Techntques
[Hnnwledge, l.ln:lerstandmg, Application, Analytical & Conceptual) /

9.1 Tangent to a Circle -~ -

Q Encircle the correct option.
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18. In the figure

(a) 22°  (c) 28° (d) 26°

19. In the figure then m£BCD is:

(a) 100° (b) 180° (c) 175° (d) 360°

9.2 Area of Sector and Arc Length of a Circle.

20. Find the arc length if radius is 10cm and central angle is 2 radians.
(a) Scm (b) 10cm (¢) 20cm (d) 20mcm

21. What is the radius of a circle when an arc nf length 67 is suhtended by a
central angle of ©t radians.

(a) 3 (b) 6 ) 12 (d) 6n
22. Find the central angleif {=15mand r=5m.
(a) 3rad (b) 0.33rad - (¢) 3mrad (d) 30 rad

M3 Ifarc lencth ic 107 and the B8 = 170° what iec radine?
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4. In figure ! Find the length of PA .

Sol. A AOP is a right angled triangle because |
OA Ltangent pA thus ZOAP = 90°
By Pythangoras theorem
(mPO) =(mPA) +(mOP)
(9cm)* =(mPpA )+ (3 cm)?
8lem?® =(mpA )*+ 9cm?
8lcm®-9%cm® =(mpa )

72cm?® =(mPA)

J(mﬁ): = v72cm’
mPA = 8.5cm

5. The ridii of two circles are 7cm, 9cm. What is the distance between their
centres if they touch externally.
Sol. Since the circles touch externally

So, the distance between their centres = sum of their radii




v
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13. What is the measure of the angle in a segment greater than a semi-circle.
Ans.  Themeasureinasegmentgreaterthanasemi-circleis lessthanarightangle (<90),

Q
14. In figure @ Why is the angle x equal to 90°. |

Sol. Because PQ is a diameter, making x an angle in a semi-circle. The angle in; |
semi-circle is a right angle of 90°.

WAl Area of sector and Arc Length of a Circle

15. A circle has a radius of 10cm and a central angle of 60°. Find the arc length,
Sol. r = 10cm

we know £ =0r
T
[ = 3 X 10
£ =1047cm
16. Calculate the area of sector with a radius of 8¢m and B 90°
Sol. r=8cm

"\ — A0



Locate the centre of a giﬂ.-'r:n circle.

Draw a circle passing through three given non-collinear points.
Complete the circle:

* by finding the centre,

* without finding the centre,

when a part of its circumference is given.

Draw a tangent to a given arc, without using the centre, through a given point p
when P is

* the middlie point of the arc.

* at the end of the arc.

* outside the arc.

Draw a tangent to a given circle from a point P when P lies

* on the circumference.

- —_— —w L e
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Solved Exercise 10.1

1. Construct a circle with the help of given radius and locate its centre by
construction:

() r=15cm (i) r=17cm (iii)jr=2cm
() r=15cm
Sol. Given : A circle of the radius of 1.5 cm. :
Required: To locate the centre of the circle .
Steps of construction: -
1. Take any two chords AB and CD of the circle.
2. Draw PQ right bisector of ARB.
3. Draw RS right bisector of CD. |
4. PQand RS intersect each other at point O.
5. Point O is the centre of the circle.

(i) r=1.7cm
Sol. Given: A circle of the radius of 1.7 cm. ’
Required: To locate the centre of the circle.
Steps of Construction:
1. Take any two chords AB and CD of the circle.
2. Draw PQ right bisector of AR .
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6. A part of the Ferris wheel rim is visible as an arc. Using any “"BE points op yp,
arc, construct the circle by finding its centre.

Sol. Given: Threc points P, Q and R on arc
Required: Construct the circle by finding the centre.

Steps of constructions:

1. Join Qto PandR.

2. Draw DE right bisector of PQ.

3. Draw FG right bisector of OR.

4. DE and GF intersect each other at point. O Now, O is the centre of the requireq
circle.

5. Take O as centre and draw a circle of radii mOP = mOQ = mOR, which is the
required cirele.

Thus, this circle passes through points P, Q and R on the given part of the
circumference.

7. ABC an arc of a fountain, complete a circle without finding its centre.
Sol. Given: ABC is an arc. ‘ R
Required: Complete a circle of which ABC is y

e
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Draw a Tangent to given Circle from a Point P when P Lies on the Circumferep,

Given: A circle with centre D and a point P on its
circumference.

Required: Draw a tangent to the circle at point P.
Steps of Construction: |
1. Join centre D with the point P. Now, DP is the
radial segment.
2. Draw a perpendicular 4B at point P to the radial
segment DP. |
So, APRB is the required tangent.
Draw a tangent to the circle from a point P when P lies outside the circle
Given: A circle with centre O and a point P that lies
outside the circle.. |

Required: To draw a tangent to the circle from point
.

Steps of Construction:

1. Join centre O to point P.
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-.ﬂ"'
Steps of Construction:

1. Join A 1o P, AP cuts the arc at Q.
2.  Find the midpoint M uf_ﬁ.

3. Take AMP as diameter and draw a semi-circle
from M.

4. Draw perpendicular {)mﬂ on AP that cuts the
semi-circle at R.

5. Take mPR as radius and draw an arc that cuts 48C'
atr D.

6. Join P 1o D and produce towards D. v
So. pp is the required tangent at D,

4. Draw a circle of radius 1.3 cm and draw a tangent at point P, when P lies on it
circumference.

Sol. Given: A circle with centre D of radius 1.3 ¢m, and a point P A
on its circumierence.

Required: Draw a tangent to the circle at point P,
Steps of Construction:

1 I'anin centre N with the noint P Naw DP e the radial

D 13em
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Steps of Construction:

1.
p
3!

Draw a diameter AOB.

Draw a perpendicular at B on AOB, this is one tangent.

Draw an angle of 30° at O, as mZAOC = 30° where C is a point on the cirumference
of the given circle.

Draw a perpendicular at C on OC as CP that meets the already drawn tangent at P,
Hence, tangents gp and CP are the required tangents that meet at m£CPB = 30°,

Solved Review Exercise 10

Four possible answers are given for the following questions. Choose the correct
answer.

In the adjacent figure, 4BC is:
A B C

(a) a chord (b) anarc (c) atangent (d) a secant

1
|
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Steps of construction

Draw a diameter AOB.

Draw a perpendicular at B on AOB, this is one tangent,

Draw an angle of 30° at O, as mZAOC = 30°, where C is a point on (h

circumternce of the given circle,

4. Draw a perpendicular at C on OC as CP that meets the already dram langant al P,
Hens tangents BP and CP are the required tangents meet at mZCPB= 307,

5. Take a part of the circular track, use chords and perpendicular bisectors g
complete a circular track.

v 1 =

Sol: AR isa part of circumference of a circular track. \%
Required: Locate the centre of the track's are. 2

Steps of construction - / _\
I. Join and points A and B of the arc. X

| A 2
2. Dram aright bisector LM of AB.

It passes through point P at arc. So, this point P is the :
canter of the track's arc. /I?J

i

6. Two decorative fences touch the circular flower bed of radius 2.1 cm and megt |
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In I'igur: (C), which is tqunl to OR :

(a) OD (b) OF (©) PD (d) 0Q
7. In figure (C), chords of arc PQR are:
(a) PQ. PR (b) PD.OR (¢) GF (d) DE
8. We can complete a circle without finding centre, when a part of Is given,
(a) centre (b) chord (c) diameter (d) circumference
10.2 Tangent to a circle

1!.
P £ L
A — ; Figure (A)
"I"H |
9. In fig (A), the tangent of arc AB is: i L
(@) CPD (b) LPM () AB (d) LPD

10. In fig (A) the midpoint of arc AE is:
(a) ¢ (b) D (c) L. (d) P

A
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2. How many points on the circumference are required to find the center, and why?

Ans.You need at least three distinct points. These points allow you to draw two chords,

3.  What is the significance of the point where the two right bisectors of the chorg;
of a circle meet?

Ans.That point is the centre of the circle. The perpendicular bisector of any chord passes
through the centre.

4. In fig how is radius of the circle defined?

v :

Ans.The radius is defined that it is a distance from the centre of the circle to any point op
arc Mathematically r = mOP = mOQ = mOR

5. What constraint is placed on the length of chords to complete a circle withou
finding its centre?

Ans.The chords must be equal in length to complete a circle without finding its centre,

6. What are the two ways to complete a circle, when a part of its circumference is
given.

Ans.We can complete a circle by finding its centre and without finding its centre, whena
PR Ty 1 LS 1 . " o - LY SN

i |
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Information Handling ]

Students' Learning Outcomes

After completing this unit, the students will'be able to:

VYVYYYVYY VY

e

Construct cumulative frequency table and cumulative t'rcqm:nc} polygon or Ogive,
Interpret the median, quartiles, deciles, percentiles and inter quartile range from
cumulative frequency curve.

Interpret and analyze box and whisker plots.

Construct and interpret data from scatter diagrams and also draw lines of best fit,
Measure correlation using scatter diagram.

Calculate the range, standard deviation and variance for grouped data.

Use the mean and standard deviation to compare two sets of data.

Solve real life situations involving variance and standard deviation for grouped data.
Apply concepts from measures of dispersion to solve real life situations (determining
the consistency of data, checking variability in forecasting. manufacturing, finance
and economics).

Construction of Cumulative Frequencies

-
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Deciles: Hememberl —
Deciles divide an arranged data set into ten equal|Pzs is the same as Qy, Psg is the same
parts. cach representing 10% of the data. In other|2s the median (Q2), and Soa 11N
words, there are nine decile values from Di to Ds. Fameae s
For example, Ds is the value below which 30% of the data lies and D7 is the value
below which 70% of the data falls. |
Percentiles:
Percentiles divide an arranged data set into 100 equal parts, each containing 1% of
the data. There are ninety nine percentile values from P to Pes.
For example. Peo means 90% of the data lies below thatvalue.
Interquartile Range (/QR)
The interquartile range is a measure of sprcad that represents the distance between
the first quartile O, and the third quartile Q. It is calculated as O03-0,
Example 2: The table provides the information about the speeds, in km/h of 90 vehicles
passing a speed checkpoint. Construct the cumulative frequency polygon by less than
method and interpret median, Q;, Os, Ds, Pss and IQR.
Speed (kmh)[ 40-50 50-60 [ 60-70 [ 70-80 | 80-90 | 90-100
f 10 - |8 30 17 9 6
Solution:

Speed (km/h) f cf

b |
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.
The position of Qs is f—} = %{1 =100. So, from the curve Q)= 47

11.2 Box-and-Whisker Plot '

A box-and-whisker plot or box plot is a graphical representation of a data set five.
number summary (minimum, first quartile, median, third quartile and maximum). [tjs |
useful for visualizing data distribution and comparing data sets. | I

There are following key components of box plot:

The Box: It represents the interquartile range, which is middle 50% of the data with the
box edges marking the first Q) and third Qs quartiles.

The median: A line within the box representing the second quartile (Q:) or the middle of
the data set.

Whiskers: Lines extending from the box to the minimum and maximum values, showing
the overall spread of the data. |
We can show this information on a box-and-whisker plot. To begin with, we drawy
horizontal number line using a suitable scale. On the number line, the minimum score.
the maximum score and the quartiles are indicated as shown in the figure given below:

MlﬂT“m Q. Median @ Maximum
|
«—t—t—t—tq l * —t—t—1t j!' »

I ]
1 T
58 60 61 64 66 68 70 12
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Negative Correlation

If one variable increases as the other decreases, then it is called Y4
ncgative correlation. If you draw a straight line along the data

points, the slope of the line will go down. For example, speed and
travel time.

Zero Correlation

0
If there is not consistent pattern between the two variables, then it is Y4

-called no correlation. For example, shoe size and test scores.

Correlation Pattern of Scatter Diagram cie s e
*  When the value of Y increases as the X value increases, it is
called strong positive correlation pattern. 0 —>

*  When the value of Y decreases as the X value increases, it is called strong negative
correlation pattern.

*  When the value of Y increases slightly as the X value increases, it is called weak

positive correlation pattern.
VA YA YA
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54 - 58 15+ 15=30
59-53_[ _ 23_ 30+ 23 =53
64 — 68 12 53+ 12 =65 |
69 - 73 8 65+8=73
‘ 74 - 78 7 73 + 7 =80
Total | n=%f=80 i
Cumulative Frequency Polygon
,y
i
=
ST
=
=50
-2
Zsot— :
B
.
= sod—I—] —I +———t :
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Cumulative Frequency Polygon

- —_————— e - - r— ——

40 |
Median: The position of median is % -3 = 20 (20th value) |
Draw 2 horizontal line from 20 on Y-axis until it meets the curve and then drzy
verticzl line from this point to X-axis. So,
Median =94

—— o = =
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Here 16\
Total no. of values =n =15 = (T) Value
Median . = 4th Value = Q1 =96
b (n; l) Value Upper Quartile (Q.) :
151" ., Oy =3 [E%IJ A |
= ( 3 ] Value
15+1)" |
Iﬁm =3[ 2 ) Value |
= (T) Value ' N
= 8th Value = Median = 100 =3 [%) Value
Lower Quartile (Qn)
5 =[3(4)]% Value
O= (“_'."..l) Value = 12th Value = @, = 105
4 Range
15+1)\" Range = Highest value — lowest value g
= (T) Value =110-92 |
= Range= 18

Box-and-whisker plot
Min valna Q' Median Q"‘ May value
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(i) Construct a scatter plot and draw a line of best fit.

Sol.

C_CAsh Yy

Zhd Tes

)

-
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Although both batsmen have the same mean score, batsman B's runs are closcly clustered
around the mean, while batsman A's scores are widely spread from 0 to 100. Therefore, 1o
understand how the data values are spread out, we need more statistical information. For
this purpose, we will study measures of dispersion.

Measures of dispersion are statistical tool used to describe how spread out or scattered
the values in a data set are around a central value.

Different measures of dispersion are

1. Range 2. Variance 3. Standard deviation

4. Interquartile range 5. Mean deviation 6. Quartile deviation
7. Coefficient of variation | |

In this unit, we will discuss only few measures of dispersion.

Range

The difference between highest value (H) and the lowest value (L) is callgd range.
Range (R)=H-L -

Where H is the highest value and L is the lowest value.

Example 7: Find the range of the following data: | Skilled practice

15,22, 18,30,17, 25 What is the range of first 20 prime
Solution Here @ H=30;L=15 numbers? ;
Range (R)= ; < P g Sol: First 20 prime numbers are

2,3,5,7,11,13, ..., 61,67, 71
=M -=1§=15 Pev
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Challenge!

Zf-":-. Zf A i Can variance be negative’?

= Ans: No, variance cannot be
negative, because i1ts evaluation
-r L vl involves squares of values angd
summing of zero or positive values,

org= & (For grouped data)

D f Zf

—

Example 9: A factory produces rods with lengths (in cm): -
50.1.49.9, 50.0. 50.2,49.8 .
Check the consistency using standard deviation.

50.1+499+50.0+50.2+49.8 250

Solution o 5 = 5 = 50

E x x-X o (x=X)
50.1 0.1 0.01
| 49.9- 0.1 0.01
| 50.0 0 0.00

50.2 0.2 0.04

49.8 0.2 0.04

| l YSix—%Y —n 10

— .
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Ex ?2+65+80+6E+?5

x(Rooma)= == = ——— —
s S
.-
===
x(Rooma) = &:{)
_ (12-72)' +(65-T2)" +(80-72)" +(68-72)" + (75 ~72)’
= . 5
_ (07T + 8 + (4P )
| 5
0+49+64+16+9 138 . |

x(Rooma) = ¥27.6 =525

Since x(Ali) = 72, x (Rooma) = 72. Both performed equally on average.
c=(Ali)=2.83, o (Rooma) = 5.25
Hence, Ali is more consistent.
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A 7
¥=130] ~ [120 120-130 = -10 (=10)2 = 100

188" . 135-130= 5 52=25
130 - [130-130=0 02 =0
125 125-130=-5 (-5)2 =25
140 140-130= 10 102 =100

Z (x=x)?

=250

Variance (02) = L(x=X)"
n

250
5
o’ =50

—
Standard Deviation (o) = J E(KH J,

250
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_ 1. The rainfall recorded in various places of five districts in a week is given below,
' Find its variance and standard deviation.

Rainfall (in mm) 42 o 54 61 63 | T
Number of places 5 13 4 9 5 4
Sol:
Rain fall (in mm) [ Number of places
X s 0 25 5 x2 fx?
42 13 210 1764 8820
51 13 663 2601 33813
54 4 216 2916 11664
61 9 549 3721 33489
63 i 315 3969 19845
71 4 284 5041 - 20164
2f =40 Y fx = 2237 > fx* =127795
e 09 222 (2]
Variance (c+4) Y S f
127795

FEa

(zY

i ™
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9. The monthly sales (rupees in lacs) for two salespersons over 6 months are: |
Person A: 5.5, 5.7, 5.4, 5.6, 5.8, 5.6
Person B: 5.5, 6.5, 4.5, 6.0, 5.0, 6.0
Compare their Performance and consistent

Sol.

® PersonA
5.5,5.7,54,5.6,5.8,5.6

Now Mean (P,) = X = Xx _ 5.5457+54+56+58+5.6 _ 33.6

n 6 6

X, =5.6 '

And 62(P,) = X(x=X)’
“ .
2P (5.5-5.6)* +(5.7-5.6)* + (5.4~ 5.6) ;(5.6 5.6 +(5.8-5.6) +(5.6-5.6
_ (0.1 +(0.1)? 4Ih(--t:1.2)2 +0? +(0.2)* +0°
_ 0.01+0.01+0.04+06+0.04+0 B 0.1

R — L — R
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=1912608.70 ~ (1360.87)?
- Eﬁ 31300 =1912608.70 - 1851967.16
e B o’ =60642.72
X = 136087 ® Standard Deviation
® Variance S D = +Variance
y o (TR
o = 7, -[ :‘i}:} = J60642.72
43990000 _(3 1300 )‘ S.D = 246.26
23 23

11. A company forecasts monthly sales (rupees in millions): 15, 18, 14, 20, 13. Find
variability in sales predictions.
Sol: Monthly sales (rupees in millions):
15,18, 14, 20,13

To check variability in sales predictions we find mean, variance and S.D of dataset.
® Mean:

1S5<-18+14+20+13
5 ** no of values = n=5

X =
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Median The position of median is -g..—.? =20 (20 value). Draw a horizontal line from

b 4

“20 on the y-axis until it meets the curve and then draw vertical line from this point to the
x-axis.

Now take the reading on the x-axis, where the vertical line hits the x-axis. So,
Median = 202.5

Lower Quartile (Qy) |
n 40 :

The position of Q) is I=_4_ = 10 (10t vﬁ‘}yc).

Now from the graph we see that the corresponding value of 10 on y-axis is 192.2 on
x-axis. ' = : |

Qi =1922 |

Upper Quartile (Q3) \ !

The position of Qs is 2n=29) =30 (10% value).

Now from the graph we see that the corresponding value of 30 on y-axis is 211.3 on
x-axIis,
Q3=211.3
7% Decile (D4)

. e F PTak] I
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Class I X JAS ~
interval '
0= o PreQlyS vigy o -
2 .2
5-10 12 | 5+10 _15_. 90 675
3 i A
10-15 | 20 |10+15_25_ | 250 3125
| it | -
15-20 | 24 |15+20_35_ .| 420 7350 .
===175|
70 -
20-25 | 16 |20+25_45_,, .| 360 8100
2 2 -
25-30 | 4 [25+30_55 ., [ 110 3025
b
>.f=80 2fx=1240| 2x*=22300

Highest Value (H) = 30
Lowest Value (L) =0

Pamnoa iRPA=H 1
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«  Family B: 38, 52, 40, 50, 42, 49

Now
- 3I§+52+40+50+42+49
Mean (xg) =
6
_m
6
Xy =45.17

And Standard Daviation
2 _ (38-45.17)% +(52-45.1T)% +(40-45.17) +(50-45.17) +(42-45.17)" +(49-45.17)

O%g 6
_ (717 +(6.83)° +(=5.17)% + (4.83)* + (-3.17)° + (3.83)*
. 6
_ 51.41+46.65+26.73+23.33+10.05+14.67
T 6
271
"6
o’ =28.81
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10.
11.

12.

13.
14.
15.

16.

17.

Deciles divide an arranged data into

equal parts:

(a) 2 (b) 4 (c) 10 (d) 100
Percentiles divide an arranged data into equal parts:
(a) 2 (b) 4 (c) 10 “(d) 100
IQR = ?
(@) Q3-Q (b) Q:-Q (c) Q-Q3 (d) Qi—-Q,
The distance between the first quartile Q; and the 3rd quartile Q; is known ag;
(a) IQR (b) Median (c) Mode (d) Mean
' "~ Box-and-Whiker: Plot’
The box in Box-and-Whisker Plot represents:
(a) Q (b) Q, (c) Q3 (d) IQR
A line within the box represents:
(@) Qy (b) Median (c) Qs (d) IQR

Lines extending from the box to minimum and maximum values are called:

(a) Box (b) Median (c) Whiskers (d) IQR

The median of the dataset 2, 3,4, 5, 6 is:

(a) 2 (b) 3 (c) 4 (d) 5
n+1 th

Median = {T] value, if n is:




AT INTIHAN] NATHENATIG Sives TR,

41.

42,

T [ TfeY
- . is used to calculate:

The formula

= 2
(@) Mean (b) Median (¢) Variance
The formula used to calculate variance of a grouped data:
6o (Sf)  If T (TRY
O To5 O R @\ 575
IfSfix:=1670, Sfx=90and Sf=5,thenc’*= ?
(@) 3 (b) 10 () 15

|ERY Standard Deviation (S.D)
Notation used to represent S.D is:

@ o b) o° (©) x
. S.D is the positive square root of ?
(3) Mean (b) Median (¢) Variance
If variance (¢°) = 225, then S.D (0) = 7
(a) 3 (b)Y 10 () 15

. The formula to calculate S.D of ungrouped data is:

2 e ST
S(x-X) - Y (x-X)

(a) ®) 7 () \

-
il

n

L . s S | - ) - L T . I oahs | N

(d) S.D

Y(x-X)

n

(d) 20

(d) x

(d) Quartiles

(d) 20

'I.':

O Rl

“
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6. Write the formula to find median of | 8. What is the median of

ungrouped data, when 'n' is odd. dataset 2.5,3.5, 4.5, 5.5, 6.5,
Ans. Formula Sol. Here
th _
n=>35
Median = [H—H\ value
2 ) . [n=+l l
7. Find the median of first 11 whole number. Median = 2 i
Ans.First 11 whole numbers are: th
0,1,2,3.4,5.6,7, 8,9, 10 : : & (5+1 value
Here n=11 \ 2
th e th
Median = (H—H] value - EJ value=3" valye
2 2
(HHTH = Median = 4.§
= value
(12"
= L?) value

Median = 6" value = Median =5
9.  What are quartiles?

Ans.Quartiles are values that divide a dataset into four equal parts each containing 25 %
of the data.
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20. Find IQR Value if Q;=73 and Q;=80.
Ans.Given data

Q; =80, Q=73
— IQR=Q3“ Q|
=80-73
IQR =7

21. What are Deciles?

Sol.The values that divide a dataset into 10
equal parts are called deciles, each
representing 10% of the data. There
are 9 decile values from D, to D,

22. Write the formula fnr Kt decile
position.

K(n+1)

10
23. Find Dy and D, for the following

Sol. Formula: Kt decile position=

test scores: 12, 18§, 20, 22, 25, 28, 30,

32, 35, 40
Sol. Here
n=10

Now
H10=1) 33 °

P TR ]

e

26. A studcnt scures in 8 subjects are

55, 62, 48, 70, 85, 92, 78, 65. Find
the 40 percentile (Pyo).

Sol. Arrange the data in ascending order:

48, 55, 62, 65, 70, 78, 85, 92
Here
n=3§ |
Now , _ 40@8+1) _ 40(9) _ 360
“7 100 100 100
= 3.6 (3.6 position)
=  Py=3d value+0.6 (4™ value —3rd value)
— P_H]= 62 + (.6 x (65 — 62‘]
=62+0.6x3=62+1.8
Pm: 63.8

1.3 Scatter Diagram

27. What is a scatter diagram?

Sol. A scatter diagram (or scatter plot) is a
graphical tool used to display the
relationship between two numerical
values (variables).

28. What is the line of best fit?

1 e 'y I':H..l. :-.-F' '-ln.r-‘l' .l'n‘r--n. Hﬁlrﬁ.r‘ o N LY

—— ———————————

—— e — —
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« For grouped data

_[Zfeexy
= \j T

=J2fx1_[£fx]1
2F L Xt
44. Find variance and standard

deviation if

2X =63, Xx*=623n="7
Sol.

;R (ZJ{T
g = -

n n

e 621_[63)1
7 \7
= 89 -8l
c?=8
Joi = |8
- |o =2.39|

or

= 743.90 — (27.093)*

= 743.90 — 734.03065
= 9.86935 '

So, variance is 9.86935
47. Find standard deviation with given
values:
Y fx* = 52690, 2f=40 and 2fx=1300.

Sol.

> fEi"'-(EET
T Nzr \Zf
52690 _(1300 )3
\ 40 40

J1317.25-(32.5)?
J1317.25-1056.25

o = 26l
o = 16.155

CSa ctandard deviatinn 1¢c O 4015
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Equally likely
events

Two or more events are said to be
equally likely if each one of them
has an equal chance of occurring.

Numbers 1, 2, 3, 4, 5, 6 are
equally likely events, when we
roll a dice.

Certain events

In an experiment, the event which
surely occurs is called certain event.

When we roll'a dice. the event of

getting any natural number from
| to 6 is a certain event.

Impossible
events

An impossible event is an event that
cannot happen under any
circumstances in a given situation.

When we toss two coins, the
event of getting three heads is an
impossible event.

Mutually
exclusive events

Two or more events are said to be
mutually exclusive if they don't have
common sample points. i.e., events
A and B are said to be mutually
exclusive if ANB=¢

When we roll a dice the events of
getting odd numbers and even
numbers are mutually exclusive
events.

Exhaustive
events

The collection of events whose
union is the whole sample space 1s
called exhaustive events.

When we toss a coin twice, the
collection of events of getting
two heads, exactly one head and
no head are exhaustive events.

Tha nn—qnlnma-ﬂt nrnn o age—— 1 ﬂ. :-l:'
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When we toss two coins, then the sample space can be written as
S = (HH.HT,.TH,TT}

Possibility Diagram

Possibility diagram is a representation in grid’ u_
or table that shows all possible combinations of two d TRE

events. g
When we toss two coins, then the possibility 1; , R

diagram will look like o

Example 2: Hashim rolled a dice and tossed a coin simultaneously. Draw a possibility
diagram.

Solution:

Probability of an Event |

In a random experiment, let S be the sample space and E < S. Then if E is an event,
the probability of occurrence of E is defined as:
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Example 7: A game of chance consists of spinning an arrow which is equally likely to

come 10 rest pointing to one of the numbers 1, 2, 3, ...., 12. What is the probability that it
will point to:

(1) 7 (i) aprime number (iii) a composite number?

Solution: Sample space S = {1,2,3,4,5,6,7,8,9,10, 11, 12};°
n(S)=12

(i) Let A be the event of resting in 7, n(A) = |
n(A) 6 _1
n(s) 12 2

(ii) Let B be the event that the arrow will come to rest in a prime number.
B={2,3,57,11};:nB)=5

~n(B)_5
PB) = P(B) =15 12

(iii) Let C be the event that arrow will come to rest in a composite number.
C=1{4,6,8,9,10,12} ;n(C)=6

P(A) =

Activityl

There are four routes Ry, Ry, R3, and R4 from Huria's home to her place of work. There are three
parking lots Py, P;, P3, and two entrances B,, B, into the office building. There are three elevators E,
E;, E3, to her floor. Using the tree diagram explain how many ways can she reach her office.

Solution:
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2. A teacher randomly selects one boy and one girl from a group of 2 boys
(Hamid, Ahmad) and 2 girls (Zainab, Samia). Draw a tree diagram and-list the

sample space fer all possible outcomes.
Sol.

Boys Girls

Zanab
H.umd< Sama

,\.Immd< Jainab

Sama
Sample Space = {(Hamid. Zainab), (Hamid, Samia) (Ahmad, Zainab), (Ahmad, Samia))

3. It Ais an event of a random experiment such that P(A): P(A) = 17: 15 and
n(S)=640 then find (i) P(A) (ii) n(A) |

Sol. P(A): P(A) =17: 15 (Given) (i) nmg .
Sol. n(S) = 640 (given)
We know P(A)=17x
P(A)+ P(A) =1 (N _ S b
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(i) Find sample space by drawing possibility diagram.

sol. '

+mlc¢;)1cc..~;l , v i . »

LD (L DL | (1, 5)[(1, 6)

2 jan|@a|en|ea|es|e 6

3 laonjea]en|eele.9|6.6
4 @ D@ 2@ E 9@ 5|46

| 5 (5. D5, 2)[65. (5. ][ (5.5|(5.6)
6 |(6.1)](6.2)[(6.3)|(6.4)(6.5)(6,6)

(1ii) Find the probability of getting

(a) Same number on both dice.

Sol.
(2,
(3,
(4,
{5.

S={(1, 1), (1,2) (1, 3). (1,4), (1, 5.(1,6)
1), (2, 2).(2.3).(2,4), (2, 5). (2, 6)
1).(3,2),(3,3). (3.4, (3,5, (3,6)
D), (4, 2), (4, 3), (4, 4), (4, 5). (4, 6)
1) (5,2), (5, 3), (5, 4), (5, 5). (5, 6)

P L B T W N S W B S L TR T . W ]
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(viii) no head.
Sol.n(S)=8§

(1)

Sol.

(ii)

Sol.

Let H be the event of resulting no head
H={TTT}.n(H) =1

n(H)

ns) " 8§

P(H) =

A bag contains 4 red balls, 5 white balls, 6 green balls and 3 black balls. Ajj

draws a ball at random from the bag. Find the probability that the ball drawn is:

Total number of balls = 4+5+6+3 = |8
n(S)=18
white
. 21 W be the event of resulting
2 white ball
n(W)Y=5
\-'y.'. — nf\lr) = i
PEY= "n(S) T 18
red
Let B the event of resuiting red ball.
nlB) =4 . n(S)= 18 (Total number of balls)

ntBy 4 *A4 2

g
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N={ },n(N)=0 |
n(N) o |

PMN) =3 =15 =0 |

10. If the probability of an event A is<5 10 , then find the pmhahlllty of the event "not A",

Sol. P(A) =E(Givcn}
P(A) =1-P(A)
=|_l
10
_10-7 3
10 10 |

11. Adice is rolled twice. Find the prnhabilltv of having a number greater than 4 on
each roll. |
Sol. S ={1,2,3,4,56) n,n(5) =
Number of greater than 4 on a sing le dice are {5,6} ,n=2 ‘
P (Firstroll >4) =

2_1
6 3 |
~N



ACTTITIN WTHAN MATHERATIS (@760 B sieie  IRUATIR)

", P(getting a same number or a total of 10) = P(AUB)
=P(A) + P(B) - P(ANB)
I R Y
36 36 36 36 9

2
Hence, the required probability is 9

Solved Exerclse 12 2

1
1. |f A and B are two events such that P(A) = < P(B) and P(ANB) = 3

find P(A U B).
I
Sol. Given that: P(A) = 4 3 P(B)=3 : . P(ANB) = 3

(i) P(AorB)
P(AUB) = P(A) + P(B) - P(ANB)
P(AUB) = % + % —%
. -
P(AUB) = “—+; : =%

2 Inan anartment in selecting a2 house from door numbers 1 to 50 randomlv. find
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5. Find the probability of getting a sum of 5 or 7 in a throw of two dice.
Sol. Total out comes n(S) =6 x 6 =36

Let A be the event of getting a sum of 5 and B be the event of getting a sum of 7,
A ={(1,4),(2,3),(3.2), (4.}, n(A) = 4
B ={(1,6), (2, 5),(3,4),(4,3),(5,2), 16,1)},n(B) =6

~&

i

AnB =¢
So, A and B are mutully exclusive events
n(A) 4 |
PAY="2S) 36~ 9
nB) 6 1

“97% |
_2+3 5
18 18

1
6. A card is taken out at random from a standard pack of 52 cards. Find the |

probability of taking out.

i\ B binm nra lanl



10. At a busy intersection, 50% of vehicles turn right, 30% turn left and 20% go
straight. What is the probability that a randomly selected vehicle turn left or
~ right?
Sol. Let R be event of wrning right, L be the event of turning left and T be the event of
going straight.

=29 050

 P(R)=50%= 755 = 0.50
30

P(L) = 30%= 755 =0.30

0

>
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12.3 Multiplication Law of probability

(i) If A and B are independent events, then p(A P(4 and B)
and B) = P (AnB) = P(A)xP(B) Multiplication rule
(ii) Conditional probability

If A and B are dependent events, then P(A and
B) P (AnB) = P(4)xP(B|A)

Where P(B|A) represents the probability of
event B occurring after it is assumed that event A
has already occurred (read B|A as "B given A"). P(A and B) = P(4) . P(B | 4)
Example 11: A bag contains 4 red-and 3 green balls. Kabeer draw two balls one after the
other with replacement (the second is drawn after the first is replaced). Find the
probability that the first ball is red and the second ball is also red.

Solution: Let A be the event that first ball is red and B be the event that second ball is
red.

P(4 and B) = P(4) . IB)

-4 4
Then P{.4)=? and P(B) =3 (Since the ball is replaced, the sample space is not affected)

p(4 and B) = P (AnB) = P(4)xP(B)
4 4 16

= — % =
17 7 49

—~—
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P(AnB) = | - P (4NB)

1

=

]

=] =

7,
4
2. One letter is chosen from the word PUNJAB and another from LAHORE. What is
the probability that; |
(i) both are vowels  (ii) one is consonant and other is vowel
Sol. S={P, U, N, J, A, B}, n(S)=6
(i) both are vowels

Let A be the event for lcl{tcr vowel
A={U A},n(A)=2

_3
4

- oon(s) 6 3
S={L,A,H O R E},,n(S5)=6
Let B be the event for letter vowel
B={A, O, E}, n(B)=3
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n(A)=13
n(A) 13 _1
PAI=T%0S) 52 4
Since, lht:lc.ard is replaced, the sample space is not affected n(s) = 52
n(B) =4
n(B) 4 |1
PB)=T7s) 52 13

P(AnB) =P (A) x P (B)
1 1 1

— —:':—n—:—

4 13 52

6. If two cards are selected from a standard deck of 52 cards without

replacement, find the probability that. |
(i) Both are black. (ii) Both are quecns. ~ (iii) Both are spadecs.
(iv) Both are diamonds.
Sol: Total cards n(S) = 52
(i) Both are black

Let A be the event of selecting first black card and B be the event of selecting
second black card.

n(A)=26

I Y e T i 5
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(i)

H[A) 4
PA=%s) 52 13
Since the card is not replaced the sample space is affected
n(s)=35l1
n(BlA)=4

n(Bl4) 4
P(BIA) = n(s) :51

P (A and B) =P (A) x P (B|A)
1 4 4
—_ x —
13 51 663

- Solved Review Exercise 12-

Four possible answers are given  for the inllnwmg questions. {:hnuse the correct

option.
The probability of an impossible event is:
(a) O (b) 1 (¢) not defined (d) -1

(il) What is the probability of getting a head when a fair coin is tossed once?

(a) 0 (b) 0.25 (¢)0.5 (d) |

(1ii) The sum of pruhabllmes of all possible ﬂutcnmes of an experiment is:

" w [ T a— F s ™ 4
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P(A and B) =P(A) x P(B|A)
R S
SRS 102
5. I two dine are rolled, then find the probability of getting the product of face

value 6'0f the difference of face values 5.
Sol. Total outcomes n(S) =6 x 6 = 36

Let A be the event of getting product of face value 6 and B be the event of getting
difference of face values S.

= {(1.6). (2,3), (3.2), (6, 1)}, n(A)=4
B ={(1,6),(6,1)},n(B)=2
AnB ={(1,6), (6, 1)}, n(AnB)=2
n(A) 4 |

— ————— e e

PAA) ="n(S) “36 " 9
I

PB) =7 =36~ 18

PAMB) ="h@S) ~ 3618
P(AUB) =P(A)+ P(B) - P(A~B)
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i
12. The complement event of E is:

(a) E (b) P(E) () E d) f'E
13. The event is certain if:
(a) P(E)=1 (b) P(E)=0 (c) P(E)> 1 (d) P(E)<0

14. What is the complement event of an impossible event:
(a) certain event (b) greaterevent  (c) mutually event (d) no event

15. If you toss a coin twice, how many sample points are in the sample space S?
(a) 2 (b) 8 (c) 4 (d) 6

16. Which equation is always true?
@ P@)=PA) (b) P(A) + P(A) =0
() P(A)x P(A) = d) PA)+ P(A) =
17. Rolling a dice, What is the probability of rolling a number greater than 4:
3 2 4 1
(@ % (b) § © % W) %

18. If the probability of rain is 0.3, what is the probability that it will no rain.
(a) 0.7 (b) 0.0 (c) 0.1 (d) 1
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| | 'PEE  Multiplication Law of Probability

36. Which formula is correct for multiplication Law of probability of independent
events A and B:

(a) P(A|B) = P(A) x P(B) (b) P(AUB) = P(A) + P(B)
(c) P(AnB) = P(A) + P(B) (d) P(AnB) = P(A) » P(B)
37. Ifevents A an B are dependent, What is correct for multiplication law:
P(A
(a) P(ANB) = P(A) x P(B/A) (b) P(ANB) = T’%}%
A
(c) P(AmB) =P(A) *x P(B) | (d) P(5 ) =P(A) x P(B)

38. A fair coin is flipped twice, What is the probability of getting heads on the first

flip and heads on second flip?

3 1 |

@ 3 (b) 3 (c) | (d) 5
39. If P(A) = 0.6 and P(B) = 0.5 What is P(ANB)?

(a) 0.3 (b) 0.83 (¢c) 0.1 (d) 1.1

40. Two fair dice are rolled. What is the probability of getting 6 on the first dice
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Define complementary event:

A.ns.Thc complenent of an event A is the event representing a collection of a sample
points not in A. | ’

10. Define an elementary event, |

Ans. If an event E consists of only one outcome, then it is called an elementary event.
11. What are mutually exclusive events?

Ans. Two are more events are smd to bc mutually exclusive if they do not have common
sample points.

12. Find the sample space for rolling a dice using tree diagram:
Sol:

Outcnmes

&’, . ,
% _

S={1,23,4,5,6)

13 Find the ceamnle enace tneecing twa cnine netna tree diaoram
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7

T =1 <(PSA)
I

P(A)=1-5
_10-7

PA==5""10

20. A dice is rolled twice. Find the probability to having a number greater than ¢
on each roll. '
Sol: Total outcomes n(s) = 6x6 = 36
Let A be event of having a number greater than 6 on each roll.
Since there is not simple point in sample space greater the six of each roll.
A={},n(A)=0
n(A) 0

PA)= 1) 3670

12.2

21. Write the addition law of probability for two m:m-mutual'lj,r exclusive events,
Sol: P(AuUB)=P(A)+P (B)-P (AnB)

S TgEF. *2. 28 . 9 W FEe.e 00w 0 ogw N W s o o & Wy o W ® g "

Addition Law of probability
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31. A bag contains'5 red and 3 marbles. Minhah picks two marbel one after other
replacing the first what is the probability both are red.
Sol: n (S) = 8 (Total of marbles) '
Let A be the event of first picking and B be the event of second picking.
n(A)=5.n(B)=5 '

5 5
P(A)=3 .P(B)=g

P(AnB)=P(A)xP(P)
g.5 25
“8°8 64
32. A box has 6 black balls and 4 white balls. Ajwa takes two ball at random
(without replacement). What is the probability that both are white balls.
Sol: n (S) = 10 (Total of balls)
Let A be the event that first ball is white and B be the event that second ball is also white
(Since first ball is not replaced, the sample space is affected)

n(A)=4,n(B)=3
4 3
P(A)= 75 . P(BIA)= §

"“
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Model Paper of Mathematics For Grade-10
Objective Type

Time Allowed: 20 Min. | Max. Marks: 15,
1-Note: Four possible answers A, B, C and D to each question are given. The choice

which you think is correct, fill that circle in front of that question with marker

or ink pen in the answer-book. Cutting or filling two or more circles will result
in zero mark in that question.

Sr.No Questions A B C D
i P+t -1 ov . 1 2
ii. What is the discriminant of 1 =20 20 25 454
X+ 5x-5=0?
iii. |(IfA'=-A,thenAdis____ matrix. |symmetric row rectangular | skew
' symmetricy’
iv. |A function ffrom Xto Y is X |
represenlet{b}': | el oL IR AN of Y
v. 15xyz 3xyz 3 Xyz xyz
_anest form of 1o Is: N | 2 | 2
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(iv) Construct a circle with the help of radi
(v) Draw a circle of radius 1.3cm draw a t
~ circumference.

(vi) Find median for the given data. 102, 9
- 99, 105, 107
(vii) Find the range of the given data: 15,

(viii) Two coins are tossed together, what
coins. |

(n) Two numbers are randomly chosen fre
probability that both numbers are prin

. | (Pe
Note: Attempt any two (02) questions.
Q.5: (a) Solve3dz+ 2+ Hw= 9 B 1, (2

for w and z. i
(b). If the equatlon x*+ 2(1 + K)x
of k.
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