RATIONAL & IRRATIONAL NUMBERS

Ex.3. Rationalising factor of 3/2 is

(@) V2 (b) V3
(c)3/3 - (d) None of these
Sol. (a) V2
Ex.4. Rationalising factor of 4/2 -1is
(a) 442 -1 () 4/2 +1
(c) 4/5 -1 (d) None of these
Sol. (b) 42 + 1
Ex.5. Rationalising factor of 4v'5 — 3/2 is

(@) 4/5 + 342
() 2/5 + V2

(b) 45 - 3v2
(d) None of these

Sol. (a) 4/5 + 32
Ex.6. Rationalise the denominator of the following:
g ITE gy e
J7 +4'5 /6 +/5-/11
Sol, (@) L1=/3 _ (V1-V5)(/1-/3)
VT+/5  (F1+45)(T-/3)
_7+5-2/7-Y5 _ 12-2/35
7-5 2
_ A6-Y35) _¢_ /35
2
1
S e
/6 +v5+/11
(V6 +V5)~(/TD][(/6 +/5) + (/1D
_V6+/5+Y11 _ V6 +V/5+V1l
(/‘+/‘)—11 6+5+2/30 11
_ V/6+V/5+ /11
2/30
_ (/6 +/5 +/11)V/30
 2xy/30%4/30
_ V180 ++150 + /330
60
_ 6V5+5/6+330
60
Ex.7. Simplify:
()4+/_ 4-y5
B /_ 4+45
O 7)o o)
5.2 J/5+2/\2443 2-43

4+J§+4—/§
4-+'5 4445
_ (4457 +@4-/5)
16-5
164+ 5+8¢5 +16+5-8+/5
11

Sol. (a)

U altdd 1, 1
V5 -2 ﬁ+2)(2+/§ 2 -8

|

4-3
(J_+2 /—+2) 1)=%><%
16

Ex8. If x =3 -2/2, find x* + iz
X

§ﬁ+ - (V5 - 2)](2 ﬁ+2+/§)

Sol. Given x=3-2v2
then, =3 -2/20 =904 §-124/2
=17 = 122
Now 4+ L VU-12/2, 1
x? 1 17 -12V2
_ (17-12/2) +1
17-124/2
_ 2894288 -408v2 +1
17132
_ 578-408V2
1V -1242

_ (578-408v2) (17 +12v2)
(17-12v2) (17 +12v2)
_ (578 -408v2) (17 +12/2)
289 — 288
_ (578-408v2)(17+12V2)
1
9826 + 69362 — 6936 V2- 97
34

Ex9. If a=1- «/3, find the value of (a——

a

a:l_/5:>1=_1_
a 1-43

a———(l /—)_—f

Sol.

92

1)3.



_1+43-2/3-1_3-2/3 ” (a)4+/§ e 5

124800 1 3442
_(3-2/3)(1+/3) o Bl BN@-ATy .
(1-v3)(1++3) 2++/2)@2-+2)
_3+3v/3-2/3-6 _ V/3-3 8+2v2-4V2-2 _
- =% ey = 4-2 i
3 3 3 Lk
Now, (a_1)= V3-3Y _(3-V3 oA 6 Zﬁ=x-ﬁ
a =) 2 2
3 3Y -3%3%/B3(3-43) = 3 /B =5 =4y
i E = x=3andy =2
_27-3¥3-9/3(3-V3) (b)ﬁ—l_ﬁ+1=x+yﬁ
8 UL |
_27-3/3-21V3+27 L T
g JT-D(T +1) v
_54-3043 27 -1543 (
S = 2 - T+1-207 - (1+1+2/7)
25l10. Determine rational numbers x and y. if (1=
4+v2 o ="x +yJ/7
(a)2+/§—x—ﬁ = ——_467=x+yﬁ
- -2
(b)ﬁ 1—ﬁ+1=x+yﬁ :>x=0andy=?
ET  |
N\\\
1. When we rationalise the denominator of 5. Ifa +b = 7 anda - b = /3, then
2+43 a* + b is
, we get
D3 : (a) 4 () 5
(@7 + 43 (®) 4Y3 -7 (c) 4 (d) None of these
()7 - 443 (d) None of these 6. Rationaliie the denominator of t};e following:
3+4/2 1 e — )
2 Ifx= S thenx + 5 = 5/3-3/5 V5 +43-242
3 1, 7. Simplify:
@33 ®) 37 o 841 54T
(c)3% (d) None of these S B4l
I 2 2
V3+242 I 5 (b) = +
3.Ifx=f—3_—mthenx—yls i /g+/§' /§+/§ E+ﬁ
1 2 8. If x, y and z are rational numbers and
(a) 4= b) -4+
) g &) 5 ——=x+y‘/§+z/7+w‘/i.
(c) 4-5— (d) None of these 1+v/3-V7
R I e Find the value of x, y, z and w.
+ g = an -q = , then
isp % R ke 9, 1fx=5+3/5,findx2+l2.
(a)1 (b) 0 N
(c) -1 (d) None of these 10. Ifa =2+ V3, find a® + =




Ex.1.

Sol.
Ex.2.

Sol.

Ex.3.

Sol.
Ex.4.

Sol.
Ex.5.

Sol.

‘Expansion of (3 +

(a + 3b)2 in expanded form is

(@) a* + 9b* + 6ab (b) a® - 9b* — 6ab

(c) a® + 9b* - 6ab (d) None of these

(@) a* + 9b* + 6ab

(2a - 5b)* in expanded form is

(@) a* + 25b> — 20ab

(b) 4a® - 25b* + 20ab

(c) 4a® + 25b* — 20ab

(d) None of these

(c) (2a-5b)* —( 2) + (5b)* -2 % 2a X 5b
+ 25b° — 20ab

The value of (x + 2y) + (x - 2y)2 is

(a) 2% + 8* () 2% - 8*

(c) x*- 47 (d) None of these

@ @+ 2)+ @-2) =2 + 87

Ifx + y = 16 and x — y = 2 then value of

xy is

(a) 60 (b) 163

(c) 63 (d) None of these

(d) On solving, we getxy = 9 X 7 = 63

Expand the following:

@ @ +y) ®) Gx-2)°

(@) (2x +y)" = (20" + 0)° + 2 x 2 X y

=4 + y* + 4y

= (3%)* + ()?-2x 3k X

= 0% + 4% — 12y

(b) (Gx - )

Ex.6

Sol.

Ex.7.
Sol.

Ex.8.
Sol.

Ex.9.

Sol.

2
. Expand: (%x +gy> :

)

3

<1x+2 C i (lx>2+(% )2+2><lx><z
> 3y> 2 37 273
15 45 8
= —x"+—y"+
4 Ty i

Expand: (3x2y + 57)°

(3% + 52)% = (3Y) + (52" + 2 X APy x
= oY + 2522 + 30wHyz

Ifa-b = 8 and ab = 5, find a® + b

a-b =8andab=5

We know that a* + b* = (a - b)* + 2ab

= a+ =8 +2x%x5
=64 + 10
a* + b =174

If the sum and the product of two numb
are 7 and 1 respectively, find the sum

their cubes.

Let a and b be the numbers.

a+b—7andab=475

a®> + b = (a + b)®-3ab (a + b)
PN %(7)
g 5 1808
4
= 4_21_1062
4



Ex.10. Use (@ + b)* = a® + 2ab + b to evaluate

the following:
@ (102)*
@) (10.2)2
Bol. (i) * (102)% = (100 + 2y
= (100)* + (2)* + 2 x 100 x 2
= 10000 + 4 + 400
= 10404
= (1000 + 2)*
= (1000)* + (2)> + 2 X 1000 X 2
= 1000000 + 4 + 4000
= 1004004
= (10 +02)°
= (10)* + (0.2)> + 2 x 10 X 0.2
= 100 + 0.04 + 4 = 104.04
= a* - 2ab + b to evaluate

(i) (1002)>

(i) (1002)

(i)  (10.2)*

Ex.11. Use (a - b)?
the following:

@) 99? (i) (999)*
i) (9.9)%
Sol. (i) 9% = (100 - 1)*

= (100)* + (1)>-2 x 100 x 1
= 10000 + 1 — 200 = 9801

Ex.12.

Sol.

i)  (999)% = (1000 — 1)
= (1000)* + (1)*~2 x 1000 x 1
1000000 + 1 — 2000
= 998001
(9.9)* = (10 - 0.1)?
= (10)* + (0.1)*~2 x 10X 0.1
= 100 + 0.01 - 2 = 98.01

Ifx+y=1andx -y = 7, find the values
of (@) 5@ +y) (®) x.
x+y=landx-y=7
s 2 ~y)* = 4y
= , 12—72=4xy
— 1-49 =4xy
=
=

(iif)

dxy = —48
xy =-12 «i(f)
Now, we know that
X4y =+ )’ - 29

= 1549 % (=12)
=1+ 24 =25
(@) 50 +y?) =25 x5 =125

(b) Xy =12 [Using eq. (i)]

Eﬁ!ﬂﬂ!ﬁ!ﬂmﬁﬂﬁﬁﬁllllllllll\U\J\\C‘llllllll

L Ifag + b = 12 and ab = 35 then value of

(a — b) is
@) 1 b) 2
c) 4 (d) None of these
2 I+ L , then the value of p + L is
2
P p
5 3
a— P) = —
@) £~ @) =3
{c) + % (d) None of these
e 1 Te N bR E
A Ha - — =7, then value of a* + — is
a* a*
(@) 49 (b) 51
{c) 52 (d) None of these

2
4 Hx + e 4, then (x—%) is equal to
X

{a) 6
) 12

(b) 10
(d) None of these

5. pr -+ iz = 23, then the value of p + —
p

is p
(a) 2 b) =5
(c) £4 (d) None of these

By using standard formulas expand the
following:

2
@ (5+3) ) G-

(©) (3 + 57> @) (4a® - b

Use (a + b)? = a® + 2ab + b® to evaluate
the following:

(@) (104)?
(c) (10.7)
Simplify (22 — b)* + (2a + b)?

1 2 1 2
Simplify’ <3x + §> + (3 - §>

(b) (1005)*
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The coefficients of x* and the constant term
in the product of (x + 1) (x-4) (x + 5) are
; fa) 2, 20 (b) -19, 20
fc) 19, - 20 (d) 2,20
(d) (x + 1)(x 4HYx + 5)
= (o - 3x -4)(x + 5)

=2 + 2% - 1% -20

. coefficient of x*> and the constant
|A term are 2 and -20 respectively.

Find the coefficient of x* and x in the
product (x + 2)(x + H)(x + 7)

ACTICE QUESTIONS

L. The coefficient of x? in the product
L) (x + 2) (x + 3) i
(a) 5 b) 6
c) 4 (d) None of these
2. The coefficient of x in the product (x — 2)
E+3)x-5)is
{a) 10
{c) -11

(b)) 11
(d) None of these

3

. E1L (2r+%y) in expanded form is
B oo s 25 27xy*

8 2

2Txy?

®) & - 287 3418 + ;‘y

27xy?

(©) 8> + 287 Y18 + ;y

{d) None of these
30 5 8 A
2 +=y| = =
@ ( +2y) kA +(2y)
+3x2x><%yx(2x+§y>

7
2
= &> + gzy3+18x2y+—zle.
8 2
q 3
Ex2 (x—%) in expanded form is

3 18 8y 3
e 32 4
N
y &’ 2

Sol.

Ex.5.

Sol.

4.

S+

Sol.

Ex.3.

Sol.
Ex.4.

Sol.
Ex.5.

Sol.
Ex.6.

Sol.

-

(x + D+ DE + )= +C+4+7
(2x4+4x7+2x7)x+2x4><7

—x + 132 + (8 + 28 + 14)x + 56

=% +13x2+50x+56

Coefficient of x* = 13; Coefficient ofx = 50

Find the coefficient of x* and x in the

product (x - 1)(x + 3)(x - 4)

x-1Dx + 3)x-4)

a=-1:b= 3 c=-4

Coefficientofx’=a +b+c=-1+3-4=-2

Coefficient ofx =ab + bc +ca = (-1) X 3 +

IX(H4)+(-)x(4)=-3-12+4=-11

A NN\ N

The coefficient of x* and x in the product
of (x - 6) (x + 7) (x — 8) are respectively
(@) 7, 50 b)) -7,-50

(c) 8, 50 (d) None of these
Find the coefficient of x> and x in the
product (x — 3)(x — 4)(x — 8)

Find the coefficient of x* and x in the
product (x — 4)(x + 7)(x - 9)

Expansion of (2 = Dk

1 % 3
@ ¥ -—-F-=
& 2 4
(d) None of these
P 3
&° 2 4 1
If x - — = 2, then g TR equal to
X x3
(e) 12 (b) 14
(¢) 10 (d) None of these
b) 14
if £+;V— = 1, then 2+ y3 is equal to
y =®
(@) 0 ) 1
() -1 (d) None of these
(@) 0
Ifx-y= 2 and x —y3 = 68 then xy is equal to
(@) 10 ) 0
(c) 5 (d) None of these
(a) 10

fa+b=4anda’® + b = 52, then value
of ab is
(a) -1
(¢) 4
®) 1

(b) 1
(d) None of these

-

-~




Ex.7.
Sol.
Ex.8.

Sol.

Ex.9.
Sol.

Ex.10.
Sol.

Ex.11.
Sol.

PRACTICE QUESTIONS AN

1.

2.

T s

If x¥* + 1 = 4x then to value of x° + i is

(@) 42 ®) 52 x?
(c) —42 " (d) None of these
®) 52

Ifx 3y = 5, prove that
X +27y + 45xy = 125

Given; x+3y=5
On cubing both sides, we have
(& + 3y)P’ =5

>+ () +3xxx 3y (x + 3y)=125
= X+ 27 + %y (x + 3y) = 125
=1 +27° + %y X 5 = 125

[ x + 3y = 5]
=x + 27y° + 45ty = 125 Hence proved.
Ifp + g =1 + pq, prove thatp3 + q3 =1+ p3q3
We know, p° + ¢°> = (p + ¢)* - 3pq (p + q)
= (1 + pg)’ - 3pg (1 + pq)
=1+p°¢ +3pg (1 + pg) - 3pq (1 + pq)
=1 4 p3q3
P+ q3 =1+ p3q3 Hence proved.
Solve: (2x + 3y)3
(2 + 3y)’=2)° + 3 +3 x &

X 3y (2¢ + 3y)
—8x3+27y +18xy(2x+3y)
= 8> + 27° + 36y + 54xy

If a + 1 = p, prove thata® + — —p(p -3).
a’
Given; a + l =p
a

On cubing both sides, we have

1 3
<a + ) =p’

a

Ifx+— 3, then x° +ilsequalto
X x°
(a) 302 (b) 312
(e) 322 (d) None of these
If 2x + = = 3, then value of x° + A + 2
X x3
4 5
: By =
OF ®
(c) % (d) None of these

R T e e e S 2 DS S M

Ex.12.

- Sol.

3

DT

e By

)
ol = 2

Ifx+1=4, find the value of 2> +
X

x2+1 2
=4 = x"+1=4%

X

= x*—dx+1=0 well

On dividing equation (i) by x, we have

x—4+l=0
X
1 .
= x+ —=4 (7
p 3

On cubing equation (if) we have

<x " %)3 = (4’

:>x3+i+3><x><l<x+l)=64
x X X
3 1
=S>x+—=+3Xx4=064
3
X
1

> +— =64-12 =152
x3

1

: 2(x3+—5) =2 x 52 = 104
X

=20 + % = 104

Ifx +y = 5, then x° +y + 15xy is equ
to

(a) 225 (b) 125

(c) 25 (d) None of the:
Ifa-b =7anda* + b* = 85 then a® -
is equal to
(a) 722
(c) 721

SE I SRS S p— S ———



Ex.1.

Sol.
Ex.2.

Sol.
Ex.3.

Sol.
Ex.4.

Sol.

Ex.5.

Sol.

IHa+y =7andx3+y3 = 133 then

i+ y2 is equal to

(a) 30 (b) 28

() 29 (d) None of these
0.9%0.9%0.9-0.6%0.6x%0.6 15 qal 't
0.9%0.9+0.9%0.6+0.6x0.6

(a) 0.4 (b) 03

(e) 0.6 (d) None of these

Expand the following by using standard
formula.

(@) (2a + by’ (b) (2x-1)°

3
© (p - 7g)° (@(@—é)

10.

11.

12.

13.

14.

T e < o B B o
2%

8x3

Itr+ = /3, prove that r3+l3 =0
r r

it = 25 e L

x2 x3
It 5e+1=0,finds® + &

x3

If x + 2y = 7, prove that x* + 8° + 42xy
— 343 =10
The sum of the numbers a and b is 9,
whereas their product is 20. Find

@) o+ b’ (ii) a® - ab + b*

i 3
Solve: (3x + —) ;
%

Expansion of (2 = b + ¢)?

x + 2y —- 3z)2 in expanded form is

(@) 5 4 = 92° 4 Ay + 129z + 6z
) 2 + 4% + 972 + dxy — 12yz — Gxz

(c) ¥+ 4y2 + 922 + 4xy + 12yz — xz
(d) None of these

®) 2 + 4* + 92 + dxy — 12yz — uz
(22 - 3b - 4c)? in expanded form is

(@) 4a* + 9b* + 16¢ - 12ab + 24bc — 16ac
(b) 4a® + 9b* — 16¢* — 12ab — 24bc + 16ac
(c) 4a* - 9b* - 16¢% - 12ab + 24bc + 16ac
(d) None of these

(a) 4a* + 9b* + 16¢% - 12ab + 24bc — 16ac

Ifa+b+c=09andd® + b+ =29,
then the value of ab + bc + ca is

(@) 22 (b) 24
(c) 26 (d) None of these
(c) 26

Expand: (@ + 2b + c)2 .
(a+2b+c)2=a2+(2b)2+c2+2Xa
X2b+2%X2bXe+2%XaXe
= a® + 40 + ¢ + 4ab
+ 4bc + 2ac

1 2
Expand: (x +—- 1)
x

2
(x+l—1> =
X

x+l+(-1)]2
X

Ex.6.

Sol.

Ex.7.

Sol.

2
=(x)2+(1>+(-1)2+2><x><l
X X
P ) B ()
X
=x2+i?+1+2—3—2x
> i X
bl o2 e 4
7 &
2 2
Expand: (—x————l)
3
2. 3 ¥ Tow (3 i
e o = N
(3x 2% ) 3+(2x)+( )
2 N2 i
= (é) 4 (—3> + (1% + 2 % 2k o (-3—)
3 2% 3 2%
-3 2x
+2X[—| X (1) +2x = x (~1
(3] x €V - K
2
=4i+i+1_2+§_4_x
9 Ax? % 3
2
LA .

9 42 x 3
Ifa + b + ¢ = 12 and a® + b* + ¢* = 100,
find ab + bc + ca.
a+b +c=12anda® + b* + % = 100
We know that,




@+b+c)=a>+b+c?
+ 2 (ab + bc + ca)
= (12)>=100 + 2 (ab + bc + ca)

then 2ab — 2bc — ac is
(a) -8 ) -6

(c) 8 (d) None of these
. Ifa+b+c=15and a® + b> + ¢* =77,
then ab + bc + ca is
(a) 76

(c) 74

(b) 64
(d) None of these

. Ifa + 2b-3c = 4 and 2ab — 6bc — 3ac = -9,

then value of a® + 4b* + 9c% is
(a) 43 (b) 34
(c) 36 (d) None of these

INTEGRATED (MIXED) QUESTIONS
1. The expression (x + 4y) (2x—1) in expanded

form is
(@) 3> —x + &y —4y (b) 2%+ 8y -4y
(c) 3% + 4xy (d) sz—x+8xy~4y

. (a2 + 3b)? is in expanded form is

(@) a* + 0> + 62 (b) a*+b*+6a’b

() a® + 9% + 6a*p (d) a*+9b*—6a’b
s 1% 1

. The snlnphfled value of (Zx - Z) - <2x + —Z—x—)

(2.7( — 5) 18

1 ' T
@ 2 +2 ® -2
@) L{zx-1) @ ek

. The simplified value of (5x + 3y)%— (3x—5y)*is

(@) 60y (b) 25¢-9+ 60y
(c) 16x* — 16y + 60xy (d) 16x* + 60xy

. Ifp + g = 10 and pg = 16, then the value

of 3(p* + ¢°) is
(a) 68
(c) 96

(b) 204
(d) None of these

4.

= 144 -100=2 (ab + bc + ca)

ﬂ=(/zb + bc + ca

2
= ab + bc + ca = 22

| PRACTICEQUESTIONS __________\ANNNN

1. Ifa + 2b—c = 5and a® + 4b* + ¢* = 41,

Expand the following by using standard

formulae.

1 2 3vr 3 2

% ——i1 N,

(a)( > ) (b)(4 . )

Ifa + b + c = 14 and a® + b* + ¢* = 50,
find ab + bc + ca

Ifa2+b2+c2=14andab+bc+ca=11,
finda + b + ¢

If x +y—z=5andx2+y2+z2 = 29,
find the value of xy — yz — zx

If 3x -y + z = 0, prove that

W +Z2-yY +az=0

ANNNS

6. Simplify: (1 -x) (1 +x) (1 + x5 (1 +x%

10.
11.

12.
13.

14.

15.

16.
17.
18.

Simplify: (z - b)* + (a + b)?
Simplify: (@ + b)* - (a — b)®
Simplify: (x + 1)2 + (x - 1)2

X X
Simplify: (3p - 1) - 3p - 2) 3p + 1)
If the sum of two numbers a and b is 7 and
their product is 12, find a® — ab + b

If 2a + 3b = 7 and ab = 2, find 4a® + 9b°.
Ifx+y =6and x-y =4, find
@x +y, (®)w»

Ifx? +y* =34 andxy = % find the value
of 2 (x + y)® + (x - y)~

If a=

L find
a-5

, 1
Ma--
Solve: (x — 2) (x - 3) (x + 4)
Ifa®+4a+x=(a + 2)2, find the value of x

If 2x -y + z = 0, prove that 4? — y* +
2 +4z=0

(i) a® - —.

(@ &=
a as

B SRR S T SRR




Use of Laws of Exponents

2
N G ET

If9><81"=27x_3 then x is equal to = 210+i6+2x25><_13__ 210+51€ =
- - x2S x L] =
(c) -1 (d) None of these Bl
() 9 x 81" = 271_3 = 21°+%+23-21°—%+23 =2
%, 42 gl 1 = PP =2
33x 9 4 _
e +2 _ 43+ 9 i r=2
=5 3 =3 :
On comparing powers,
On comparing powers,
= 4 +2=-3x +9 ® =04
- =] Ex.5. If 8! = 16°*! then x is equal to
If 2! + 2° = 3 then 3 + 3™ is equal to @% (b) 2
0 b) 1 .
@) ®) © 1 (d) None of these
(c) 2 (d) None of these
(©) it R Sol. (a) i\
= P2+ 1)=3 = @Frt =2t
=5 ?»=1 = 26x+3=24x+4
— F=2"=x=10 = G +3=4dx + 4
F437=3 437 1
= X = 5
=1+%=2
. If4 = 8§ theny:xis Ex.6. Prove that /x‘l.y .ﬁl.z «/z .
{a)12:3 b)3:2 :
& - =
(c)3:1 (d) None of these Sol. LHS = «/xl.y.«/y z.ﬁ.x
s (D) #=8 = -
== 2% = ¥ =«/;c1.y.y1
: 3x =2
;_ ; = /502 = /1 =1 =RHS
e 2 _x x x
yix=3:2 Ex.7. Prove that ( ) (—1) (—;) =1
. If 2° + 0.125)% - (2° - 0.125)* = 2" then
value of x is : o l SB[ G
(a) 4 ) 4 Sol. LHS = (—n) (7) (—m)
(c) 2 (d) None of these = c %
Sol. (b) (2° + 0.125) - (2 - 0125 =2 a [, 0
= (25_,.1)2 (25 1>2__2x =xlm—ln‘xnm—ml.)gn—mn
g) "\" 8

___xlm—ln + mn—ml + In—mn

=x" =1 = RHS




Ex.8.

Sol.

Ex.9.

Sol.

Prove that
1 i 1
e S [T BT
1
-+ 5 =1
1+x” ¢4+ x*¢
1 1
LHS = " 5 =
14370 69 ot P a®
1
i b
1+x° “+x*
_ 1 s -
xb x° x° xc xb a
L 1+—5+—; l4+—g—
Al PO x° x°
— 1
X+ +x° et ext xC+xP+x”
xa xb xc
g %’ xb x
x4 xt x4 xex P+l axe
a b c
it T RS
=———b——=1=RHS
ool O a5
1\ 1\
p+—| X|p-—
q
Show that .

==

e >3]
pa) o]
(145 <(o5)
)
|

pq+1>’" x(pq —1)”
p p

(pg+1)".(pg-1)"
_ q"-q" _php
(pq+1)’"x(pq—1)” q".q"
p" p"
. (2) _ RHS
q

{4

Ex.10.

Sol.

Ex.11.

Sol.

Show that b /x— / ab | x—
x°
LHS =bc/—_ca /——,ab /_—
xc xa xb
1 1 1

5 (xb—c)a ] (xc—a)a ) (xa—b)ab

— g B ow e b a=yli=1
= RHS
Solve for x and y:
@Fx3=9and? x 4 =
® F=y*andy =9 8
(@) Fx3V=
= ¥ =3
= x-y=2
and 2 x4 = %
= P xgE=g
- Y s ol
= -2 +y=-3
Adding (i) and (ii), we get
cosfmni D
2 +y=-3
x=-1 =>x=1
Substituting the value of x in (i), we get
-y = 2
= 1-y=2
= -y=1
= y = -
(b) 3 =)
= y = 3_2.
Now y=9
= (35)" =9 [from ()]
=5 3% =13
2
= X =2
2
= =4
— X = kD



& 2
y =32 =32
=5 y=3
=2
or y =32
1
T =5
Solve the following equations and find the Ex.13
value of x and value of y (wherever possible) e
(@ 3F+3* =2 Sol.

®) 4 = (V16) " =(/8)’

13+x 13y
b S 5 /A (it ==
(c) 8 16 ,(2) (4)

@ F+5 =2 > F+L=2
3x

23x+3 =24y+8

U

= 3x+3 =4 +8

= 3x -4y =5 wiall)
1 3+ x 1 3y

(3 =(3)
1 3+x 1 6y

= & -G

= 3+x =06y

— x—-6y=-3 ..(if)

- on multiplying eq (i) by 3 and subtracting
from (i), we get

On putting 3* = ¢, we get
t+%=2
- P2+1=2% = #-2+1=0
= @E-17 =0 = t=1
) o
=% 32:—1—3_6lyz> x—20 Ex.14
= (YT6) - (/3)
% 4x 3
= i)
= 4 8 = : Sol.
= =3 = ==
_24
and (3\/13)4/’ =8 = 167 =2°
= 8
= 93 =98 =% —— =73
—8 ¥
=% y==3 Ex.15.
8x+1=16y+2
Sol.

- dy=5

3 - 18y = -9
-+ +
4y =14 = y=1

By putting the value of y in (i), we get

x-6=-3 > x=3
Solve for x and y: 3* 77 = 27; 3° *Y = 243
¥ =27=%
= x-y =3 sa(2)
and ¥ =43=9
= x+y =5 i)
By adding (i) and (ii), we get
x-y =3
Xdy=
% = = x=4
By putting the value of x in (i), we get
4 -y =3 =>y=1

. Ifp = ¢"% = ¥ and pgr = 1. Prove that

x+y+z=0.

p =" =" = k (say)
p=kq=K,r=K
Given, pgr =1

= P.E.F=1 > VA= p
x+y+z=0

=

=5 Hence proved

Ifa = 2 + 2%* + 23, Prove that
a® - 6a> + 6a-2=0.

Given a=2+2%+2"
g g = oh8 g glis

= to~ B = (27 427

= a®-8-3Xax2a-2)

(22/3)3 o (21/3)3 i 3 22/3 X
21/3(22/3 e 21/3)

= a®-8-6a@a-2) =2 +2'+3 x

Ma-2)
= @®-8-6a°+12a=4+2+6a-12
= a° - 6a* + 6a —2 = 0 Hence proved

LG e e e
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Ex.1.

Sol.
Ex.2.

Sol.
Ex.3.

Ex.5.

Sol.

- ()
. In AABC, /A : ZB: ZC =1:2:3.Find

Triangles and properties of triangles

In AABC, AB # BC # AC. AABC is a/an
(a) isosceles triangle

(b) scalene triangle

(c) equilateral triangle

(d) None of these

(b) scalene triangle

In AABC, AB = BC # AC. AABC is a/an
(a) isosceles triangle

(b) scalene triangle

(c) equilateral triangle

(d) None of these

(a) isosceles triangle

In AABC, £C = 90°, AABC is a/an
(@) otuse angled triangle

(b) right-angled triangle

(¢) acute angled triangle

(d) None of these

right-angled triangle

the angles and identify the type of the
triangle.

o LA LB =" 3273

Let ZA, #B and 2 C be %, 2¢ and 3%
respectively.
We have,
LA + £B + £C = 180°
[Sum of angles of a A is 180°]
X+ 2% + x= 180°
ox= 180° =
LA=x = 30°%
£LB=2x = 2 X 30° = 60°%
£ZC=3x =13 x 30° = 90
So, ZA=30° 4B =60°and £C = 90°
Hence, AABC is a right-angled triangle at
point C.
ABC is a triangle, in which BC is produced
toD, CA is produced to E, ZDCA = 108° and
ZBAE = 110°. Calculate ZABC.
E

% = 307

o
S( \A
-

108°

Ex.6.

Sol.

Ex.7.

Sol.

ZACB = 180°-108°
[Linear pair]
=5 ZLACB =T72°
and ZBAC =180°-110°=70°
[Linear pair]
LA+ £ZB + £C =180°
[Sum of angles of a A is 180°]
70° + LABC + 72° = 180°
ZABC = 180° - 142° = 38°
In an equilateral triangle ABC, the bisector
of ZBAC meets BC at D. Find ZADC.

/)

B D C
LABC = 60°
[An angle of an equilateral A]
ZBAD =30°
[AD is bisector of ZBAC]
ZADC = £ABD + £BAD
[Exterior angle is equal to the sum of
interior opposite angles]
= 60° + 30° = 90°
— ZADC = 90°
In a AABC, BC is produced to D. CP and
CQ are bisectors of LZACB and ZACD
respectively. Find ZPCQ.

LACD + LACB = 180°
[Linear pair]

=3 %AACD + %ZACB = 90°
= JLACO + ZACP =%
[+ CP and CQ are bisectors of
ZACB and £ZACD]
=5 ZPCQ =90°
& Z4€0 + £LACP = £PCO|




Ex.8. From the given figure, find the values of x Ex.11. From the given figure, find x and y.
and y. A

70°

X y 136°
Sol. y + 136° = 180° [Linear pair}
= y =180° - 136° = 44°
136° =x + x
[Exterior angle of a triangle is equal to sum Sol. /ABC = 180° — 2x [Linear pair
of interior opposite angles] : /ACB = 180° — 100° = 80°
=5 % =136° = x = 68° [Linear pai
x = 68,y = 44° In AABC, .
Ex.9. From the given figure, find ZACD + £EAB ZABC + £BAC + LACB = 180°
+ ZFBC. [Sum of angles of a A is 18
= —  180° - 2x + 70° + 80° = 180°
= 2% = -150° => x = 75°
P In ABOC, x +y + 50°=180°
c = 75° +y + 50°=180°
B y=180°-125°=5
F — x=75%y = 55°
Sol. ZBAC + ZEAB + ZABC + Ex.12. In the given figure, CE is perpendicular
_ JCBF + ZACB + LACD = 540° AB, ZACE = 20° and ZABD = 50°. Fi
[Three pairs of linear pair] the measure of ZBDA.
Now, LEAB + £CBF + ZACD + B
(ZABC + ZBAC + LACB) = 540° /)

JEAB + ZCBF + LACD + 180° = 540°
(+ sum of all interior angles of a A is 180°) .
JEAB + ZCBF + ZACD = 360° N

Ex.10. From the given figure, find the value of x.
A

20°
A D c
Sol. In AAEC,
/CEA +/EAC + LACE = 180°
[Sum of angles of a A is 1
90° + LEAC + 20° = 180°
= ZEAC =70°
In AABD,
/ABD + ZBDA + £ZBAD = 180°
[Sum of angles of a A is 1
50° + ZBDA + 70° = 180°
¢ =% £ZBDA = 60°
[Exterior angle of a A is Ex.13. In the following figures, find the valu
equal to sum of interior . a and b.
opposite angles] .~ % (i)
Adding (i) and (i), we get
X, + X, = by + by + 50° + 40°
= x = 30° + 90° = x = 120°

Sol. Construction: Join BD and produce to E.
Let ZADE = x{, ZCDE = X, A
ZABD = b, and ZCBD = b,

x, = by +50° (1)
x, = by + 40° (i)




av70 Ex.15. In the given figure, AE | | BC and CA4 | | DE.
3 Find the values of a and b.
WAY: ;
o do
75 e
G E
B (i) a + 30° + 90° = 180°
> o G5
[Sum of angéc(t; of a A is 180°] B ¢ dV70°
a =
Also b =a + 20° Sol. Let ZCDE = Co, ZCAE =4d°
Exteri i G=w
[Fx enorizb " pau t.o Hies fumn [Vertically opposite angles]
of interior opposite angles] Z e = 70°
s 6()°b b=—6%°0°-|- i [C(‘)Zr;ascpc;lding angles]
= i o S " a = 70°
(i) ZDBC = ZADB = a Also, d = a = 70° [Alternate interior angles]
o [Azlternate angles] d = 70°
a+28 =75 Now, b + d + 50° = 180° [Straight angle]
[Exterior angle of a A is equal — b+ 70° + 50°=180° = b = 60°
to the sum of interior opposite angles] Hence, a = 70°, b = 60°

a =75 - 28° = 47°
Also, /B + £ZA = 180°
=% 4+ b+ 9 = 180° [Sum of
consecutive interior angles is 180°]

Ex.16. BEC is an equilateral triangle in square

ABCD. Find x in degrees.
B 6]

47° + b + 90° = 180° ! x
= b = 180° — 137° = 43° X
Hence, a = 47°, b = 43° 3
£x14. From the given figure, find the value of x A D
in terms of a, b and c. Sol. ZDBC = 45° = LOBC

[BD is diagonal and it bisects ZABC]
ZBCE = 60° = ZBCO
[Angle of an equilateral triangle]
InABOC, £CBO + £ZBCO + £ZBOC = 180°
[Sum of angles of a A is 180°]
= 45° + 60° + ZBOC = 180°

_ =5 105° + x = 180°
Sol. Z2 + ¢ = 180° [Linear pair] s e FY
£2 = 180° - ¢ Ex.17. In the given figure, equilateral AEBC
Also, Z1 =a + Z2 surmounts square ABCD. Find the angle
[Exterior angle is equal to the BED represented by x.
sum of interior opposite angles] A
Zl=a+ 180°-c¢c X
/3 = b [Vertically opposite angles] B &

Also, x = Z1 + Z3 [Exterior angle is
equal to the sum of interior opposite angles]
=a+ 180°-c + b

x=a+b-c+ 180° A D




Sol.

Ex.18.

Sol.

Ex.19.

Sol.

In AECD, EC = CD [Side of a square]

and  ZECD = 90° + 60° = 150°
[£BCE = 60°, ZBCD = 90°]

So, ZCED = ZEDC = 15° [CE = CD]

L x = 60°-15° = 45° [ZBEC = 60°]

In the given figure, ABC is an equilateral
triangle. Find the measures of angles marked

by x, y and z.
A

40 &30
D B C E

AABC is an equilateral triangle
ZLABC = ZACB = ZBAC = 6(0°
In AABD, ZABC = 40° + x
[Exterior angle is equal to the
sum of interior opposite angles]

[Given]

= 60° = 40° + x
=5 x = 20°
In AACE, 60° =y + 30° [Exterior angle

is equal to the sum of interior opposite
angles]

= y = 30°

Also, z + 60° = 180° [Linear pair]
= z = 120°

Hence, x = 20° y = 30°, z = 120°

In APQR, ZP = 30°, £Q = 120° and RS is
perpendicular to PQ produced. Show that
ZPRQ = ZQRS.

30° 12077 90K
P Q s
Given: RS | PQ produced, ZP = 30° and
Z0 = 120°
To prove: ZPRQ = ZQRS
Proof: In APRQ,
ZRPQ + ZPRQ + ZPQR = 180°
[Sum of angles of a A]
= 30° + ZPRQ + 120° = 180°
= ZPRQ = 180° - 150° = 30°
In APRS,
£ZPRS + ZPSR + ZRPS = 180°
ZPRS + 90° + 30° = 180° = ZPRS = 60°
<. ZORS = 60°-30° = 30°
[£ORS = £ZPRS - ZPRQ]
ZPRQ = ZQRS Hence proved.

Ex.20.

Sol.

Ex.21.

Sol.

In the given figure, the bisectors BI a
CI of the angle B and C of AABC meet

1. Prove that Z/BIC = 90° + %

Given: BI and CI are bisectors of £ A4
and ZACB.
LA

To prove: ZBIC = 90° + —

Proof: In AABC, 2

ZABC + LACB + ZBAC = 180° .
[Sum of Zs of a A is 18

L apc+ Loace + LsBac = o
2 2 2

L apc + YsacB = o - L gac
2 2 oy

ZIBC + ZICB = 90° - EABAC

[BI and CI are bisectors of ZB and £
In ABIC,ZBIC + £IBC + £ZICB = 1
[Sum of Zs of a A is 18

ZBIC + 90° - —;-LBAC = 180° [From (i
ZBIC = 180° - 90° + %ABAC
ZBIC = 90° + %ABAC

I

4ZBIC = 90° + ELA Hence prov:

In AABC, AB and AC are produced to D a
F. The bisectors of angles BCF and C.

meet at E. Prove that Z/BEC = 90° -

Given: BE and CE are bisectors of 2D
and ZBCF.

2

To prove: ZBEC =90° - %LA



Proof:

ZDBC =180° — £B [Linear pair]
ZBCF =180° - ZC [Linear pair]

ZCBE = 1ADBC

2
- %(180" ~ 2B}
o Lip

>

£BCE = —-/ZBCF

| =

- %(180° - 2E)

=90° - léC
2

Now, in ABEC
/ZBEC + LECB + ZCBE = 180°

[Sum of Zs of a A]

ZBEC + 90° - %AC + 90° - %ZB = 180°

ZBEC = 2ZB 4 240 = 2B 4 20)
2 2 2
- %(180° s

[£B + £C = 180° - £A]

60— - 2
2

£ZBEC Hence proved.




s

Sel.

Sol.

-

B eove it LBPC = %LBAC.

In the given fig., AD is bisector of ZA4 and AE is perpendicular to BC. Prove that

Y DAE = %(AC —~ 2T,

€CTOTS Or e allgICS ADT dlIa0 ACL TCCTdU I,

A

.

B D E C

A transversal intersects two straight lines. If the bisectors of a pair of co-interior angles are
perpendicular to each other, prove that the straight lines are parallel.

Congruency of triangles

. If AABC = APQR, AB = PQ, BC = QR and

ZB = Z(), then condition of congruency is

(a) SAS (b) RHS
(c) AAS (d) None of these
(@)

AMBC=APQOR, /A = 40°, /B = 60°,AB = 5 cm,
ZP = 40° /R = 80° and PQ = 5 cm. The
condition of congruency is

(a) RHS (b) AAS
(c) SAS (d) None of these
(®)

Which of the following pairs of triangles
are congruent? Give reason.

(@) AABC : BC = 4 cm, CA = 5 cm,

£LC = 70°
APQOR : PO = 4 cm, OR = 5 cm,
£0 = 70°
(b) AABC : AB = 4 cm, BC = 5 cm,
£B = 70°
APOR : PQ = 4 cm, RP = 5 cm,
4R = 70°
(c) AABC : AB = 5 cm, BC = 7 cm,
CA = 9cm :
APOR : PQ = 7cm, OR = 5 cm,
RP = 9 cm
(@) AABC : BC =4 em, CA = 5 cm,
£LC = T70°
APOR : PO =4 cm, OR = 5 em,
L0 = 70°
Yes, ABECA = APOR

[SAS condition of congruency is satisfied]

Exd4.

Sol.

(b) AABC : AB = 4 cm, BC = 5 cm,
2B =707

APQOR ;: PO = 4 cm, RP = 5 cm,
AR = J0°

AABC is not congruent to A POR,
because two sides are equal but included
angle is not same.

(¢) AABC : AB = 5 cm, BC = 7 cm,
CA = 9cm
APOR : PO = 7cm, QR = 5 cm,
RP = 9 cm
AABC = ARQP

[SSS condition of congruency is satisfied]

ABC and DEF are two triangles in which
AB = DF, ZACB = 70°, ZABC = 50°,
ZDEF = 70° and ZEDF = 60°. Prove that the
two triangles are congruent.

60 60°
50 70 70° 50
B G E R
In AABC, ZBAC = 60° and in ADEF,
£ZDFE = 50°

(" Sum of angles of a triangle is 180°)
In AABC and ADEF,

AB = DF
LBAC= ZEDF = 60°

[Given]




Ex.5.

Sol.

Ex.6.

Sol.

/ACB= £/DEF = "10°
AABC = ADFE
[ AAS-condition of congruency is satisfied]

[Given]

Hence,

In the given figure, /R = ZS and
/RPQ = £PQS. Prove that PS = OR.

R

P Q
Given: ZR = «£S and ZRPQ = £ZPQOS
To prove: PS = OR
Proof: In APQS and APQOR, we have

PQ = PQ [Common]

ZPSQ = ZPRQ [Given]

ZRPQ = £PQOS [Given]

Hence, APQS = APOR [44S5]
PS = QR [CPCT)

In the given figure, AB = BC, AD 1 BC,
CE | AB. Prove that AD = CE.

B
B D C

Given: AB = BC, AD 1 BC and

CE 1L AB [Given]
To prove: AD = CE
Proof: AB =BC [Given]

. In AABC, ZACB = ZCAB [ opposite
/s of equal sides are equal]

In AACE and AADC, Z EAC = LACD
[LACB = ZBAC]

/CEA= £LADC = 90°
AC = AC [AC is common]
AEC = AMADC [44S]
AD= CE [CPCT]
Hence proved.

Hence,

Ex.7. In the given figure, AD bisects £A4, DE 1CA
and DF 1 AB. Prove that AF = AE.

A
E
B D o
Sol. Given: AD is the bisector of ZBAC. DE L CA
. and DF L AB
To prove: AF =AE
Proof: In AAFD and AAED
AD =AD [Common]
ZLFAD = /ZDAE
[+ AD is bisector of ZFAE]
ZAFD = £ZAED = 90°
[*» DF L AB and DE 1 AC]
AAFD = AMED [AAS]
Hence, AF =AE [cPCTY
Ex.8. Two line segments PQ and RS bisect each

other at O. Prove that:
(@) PR = 0S (b) ZRPQ = LPQOS
(¢) PS || RQ (@ PS = RQ
Given: PQ and RS bisect
each other at O.
To prove: (a) PR = QS
(b) LRPQ = £ZPQS
(c)PS || RQ (d)PS = RO
Proof: (¢) In APOR and
AQOS, we have joined
PR, PS, RQ and QS, OR = OS
PO = 0OQ
ZPOR = £Q0S

Sol.

Pl

Or——mmm—m————

opposite

Hence, APOR = AQOS
[+ SAS-condition of congru

is safi

PR = 0§ [C

Hence p
(b)) = APOR = AQOS
Hence, ZRPO = £0QS |G
= ZRPQO = £PQS
Hence



(c) Similarly, AQOR = APOS
[+ SAS-condition of congruency is satisfied]
ZOQR = LOPS [CPCT
Hence, PS || QR. [Pair of alternate
interior Zs are equal]
d) = AQOR = APOS
Hence, PS = RO [CPCT)
Hence proved.
In the given figure, AB = BC and AD = CD.
Prove that:
(@) LADE = aright angle
(b) AE = EC.

Ex.9.

AN

B

Sol. Given: AB = BC and AD = DC
To prove: (a) LADE = 90° (b) AE = EC
Proof: In AABD and ABCD, we have

AB = BC [Given]

AD = DC [Given]

BD = BD [Common]
Hence, AABD = ABCD

[+ $SS-condition of congruency

is satisfied]

(a) ZADB = ZCDB [CPCT)

But, ZADB and ZCDB form a linear

pair of angles.

/ADB = ZCDB = 9(0°

ZADE = ZCDB = 90°

[Vertically opposite Zs]

ZADE = 90° Hence proved.

(b) In AADE and ACDE, we have DE is

common
AD = DC [Given]
ZADE = ZEDC = 90°
So AADE = ACDE

[~ S4S-condition of congruency
is satisfied]
Hence, AE = EC [CPCT] Hence proved.

Ex.10. In the given figure, A

AB = AC and AP = AQ.

Prove that: y Q

(@) AAPC = AAQB.

(b) ABPC = ACQB.

Sol. Given: 4B = AC and
AP = AQ - G
To prove: (a) AAPC=AAQB (b) ABPC=ACQOB
Proof: AB — AP =AC-AQ |- AP = AQ]

1€ PB =QC
(@) In AAPC and AAQB, we have
AP = AQ [Given]
LPAC = £LBAQ [Common]
AB = AC [Given]
Hence, AAPC = AAQB

[+ SAS-condition of congruency
is satisfied]
[CPCT)
Hence proved.

(b) In ABPC and ACQB, we have BC is
common

CP = BQ

PB = CQ and CP = BQ
[Proved above]
ABPC = ACQOB
[ SSS-condition of congruency is satisfied]
Hence proved.

Ex.11. ABC is a triangle. The bisector of the angle
BCA meets AB in D. A point Y lies on CD such
that AD = AY. Prove that £ CAY = ZABC.

Sol.

Given: CD is the bisector of

LACB. AD = AY
To prove: LCAY = LABC
Proof: Let LACD = ZBCD = x
and LADY = LAYD =y
In AADC, y + x + £DAC = 180°

[Sum of all Zs of a A is 180°]
ZDAC = 180° - (x + y)




-l

Ex.12.

Sol.

Ex.13.

Sol.

Also in AABC,

ZABC + 2x + 180° — (x + y) = 180°
ZABC =y —x ..(0)
ZAYC =180° -y [Linear pair]

In AAYC, ZYAC = 180° - [x + (180° - y)]

LYAC =y —x ()

From equation (i) and (if), £ CAY = ZABC
Hence proved.

P is any point in the AABC such that the
perpendicular drawn from P on AB and AC

are equal. Prove that AP is the bisector of
ZBAC.

A
1
I
I
|
i
1
1
I
1

>~

P

B C
Given: P is a point in AABC. PQ 1 AB and
PR L AC. Also PO = PR
To prove: LBAP = LCAP
Proof: In AAPQ and AAPR, we have
AP is common.
PQ = PR
Z/AQP = LARP = 90°
[Given]
Hence, AAPQ = AAPR
[ RHS-condition of congruency
is satisfied]
ZQAP = ZRAP [CPCT]
- AP is bisector of ZBAC. Hence proved.
ABC is a triangle. D and E are mid-points
of the sides AB and AC respectively. DE is

produced to F, such that DE = EF. Prove
that AADE = AEFC.

A

D/\ E lF
\ /

i

/

/

/

B (o]

Given: D and E are mid-points of AB and
AC respectively.
DE is produced to F such that DE = EF

To prove: AADE = AEFC
Proof: In AADE and AEFC
DE = EF
ZAED = LFEC
[Vertically opposite £s]
AE = EC [Given]
AADE = AEFC
[+ SAS-condition of congruency is satisfied]
Hence proved.
Ex.14. Prove that any point on the bisector of an

angle is equidistant from the arms of the
angle.

[Given]

Sol.

Given: An ZABC and P is any point on
bisector of ZABC.

Construction: Draw PQ | AB and PR | BC.
To prove: PQ = PR
Proof: In ABPQ and ABPR, we have
BP is common.
ZOBP = ZPBR
[BP is bisector of ZABC]
/PQB = ZPRB =90°

[Given]
Hence, ABPQ = ABPR [AAS]
PQ = PR [CPCT)

Hence proved.
Ex.15. Prove that the internal bisectors of the
angles of a triangle are concurrent.

Sol. A

|
1
1
1
|
B D G

Given: ABC is a triangle. BI, CI internal
bisectors of ZB and £ C meet at I. Al
bisects ZA internally.

SRR



Ex.16.

Sol.

To prove: Bisectors of £A, ZB and £C
meet at /, i.e, they are concurrent.

Construction: Draw ID, IE, IF perpendiculars
on BC, CA and AB respectively.

Proof: In AIBF and AIBD.

ZIFB = ZIDB = 90°
[By construction]

ZIBD = /IBF
[BI is bisector]
BI = BI [Common]
AIBF = AIBD

"+ AAS-condition of congruency is satisfied]

£ IF = ID [CPCT)
Similarly, in As IDC, IEC and in As IAF,
IAE, we can have,

IE = ID, IF = IE
In As AIF and AIE

LAFI = LAEI = 90° [By
construction]
Al = Al
AAFI = AAEI
[+ RHS-condition of congruency is satisfied]
LFAI = ZLEAI [CPCT]

.. Al bisects ZBAC

Hence, internal bisectors of the angles of
a A are concurrent. Hence proved.

The straight lines parallel to BC and BA
drawn through the vertices 4 and C of

AABC respectively, meet at point D. Prove
that ZABC = ZCDA.

A D

]
!
f!
/

B yC
Given: AD || BC and CD || AB
To prove: ZABC = ZCDA
Proof: In AABC and AADC

£ZDAC = LACB
[Alternate interior £s]

ZBAC = LACD
[Alternate interior /s]

Ex.17.

Sol.

AC is common.

Hence, AABC = AACD
[+ ASA-condition of
congruency is satisfied]
So, ZABC = LADC [CPCT]

Hence proved.

In the following figures, find the values of
x and y.

(a) A
AW *3)° 35°
46° (2x + 5)°
D
®) A
2
5 s
B et G\ W D
2y+5
(c)
B x C D 2y E
(@) In AABC and ADBC
AB = BD [Given]
AC =CD [Given]
BC is common
.. AABC = ADBC

[+ SSS-condition of congruency
is satisfied]

Hence, ZABC = ZCBD [CPCT)
y+3=46°=y = 43°
Also, ZACB = £ZBCD [CPCT)

35 =2+ 5°
2% = 30> =% = 15°
Hence, x = 15° and y = 43°



Ex.18.

Sol.

(b) In AABC and AEDC

£ZBAC = £ZCED [Given]
BC =CD
ZLACB = £LDCE [Vertically

opposite Zs]
Hence, AABC= ACDE
[+ AAS-condition of congruency is satisfied]

Then,3x - 7 = 32 [€PET]
x=39=x=13
y+5=25
2y =20=>y =10
Hence,x = 13 andy = 10
(¢) In AABC and AADE,
AC = AD [Given]
ZACB = ZADE [Given]
ZBAC = ZDAE [Given]
AACB = AADE
[+ ASA-condition of congruency is satisfied]
. AB = AE [CPCT]
Then,2x + 4 = 3y + 8
2k-3y =4 e (F)
Also, BC = DE
x =12
x-2 =0 e ()
Multiplying equation (i) by 2 and
subtracting from (i),
2c -3y =4
-4 =0
S ap s
y =4

From (i), x -2y = 0=>x = 8
Hence,x = 8 andy = 4
In AABC, AB = AC and D is a point on

AB, such that AD = DC = BC. Show that
ZBAC = 36°.

C

Given: AB = AC and AD = DC = BC
To prove: ZBAC = 36°

Proof: Let ZABC=x

So, ZACB = x ['» AB = AC]
So, ZBAC = 180°-2x

[£ABC + ZBAC + £LACB = 180°]

Ex.19.

Sol.

In ADBC, BC = DC [Given]
So, 4ZBDC = £ZDBC = x[BC = DC]
Also, AD = DC

So, in AADC,ZDAC =ZACD = 180° — 2x
ZADC = 180° —x

So, in AADC,

180° — 2x + 180° — 2x + 180° —x = 180°
[Sum of angles of a A is 180°]
-5 =-360°=>x = 72°

ZBAC = 180° — 2x

180° - 2 x 72°

= 180° — 144° = 36°

Hence proved.

In the given figure, AB = AD, BC = DC.
Find ZABC.

So,

al) sa° 116° (>c
B
Join BD.
D
a)se 16°(>c
B
Let ZCBD = x
: ZCDB = x
[Angles opposite to equal sides]
Also, let ZABD =y
ZADB =y

[Angles opposite to equal sides]
Now, in ACBD, :

x+x+ 116° = 180°
[Sum of all angles of a A is 180°]
2x = 180° - 116°
2 = 64°
x = 32°
In AABD,
y+y+ 54° = 180°
[Sum of all angles of a A is 180°]
2y = 180° - 54°
2y = 126°
y = 63°
ZLABC = y'+x
= 63° + 32° = 95°
ZABC = 95°




a0, In the given figure, C is the mid-point

of AD as well as of BE. Prove that
AABC = ADEC.

In AABC and ADEC

AC = CD [Given]

ZLACB = £ZDCE
[Vertically opp. £s]
and BC = CE [Given]

Since, condition of congruency (SAS) is
satisfied.
AABC = ADEC Hence proved.

Ex.21.

Sol.

In the given figure, find the A
values of x and y. 0T x
In AABC and AADC, B D
AB = AD  [Given] -
BC = CD  [Given]
AC = AC [Common]
AABC = AADC &
[ SSS-condition of congruency is satisfied]
ZBAC = ZLCAD
= x = LBAC = 40°
[CPCT]
x = 40°
£BCA= LACD
— y = 30° [CPCT)
y = 30°

\\\\_

AABC = APQR, /B = ZQ = 90°, AC = PR
and AB = PQ. The condition of congruency
is

(a) SAS (b) AAS
(¢) RHS (d) None of these
A
B (&
D

In the given fig. above ZBAD = 32°, ZBDC
= 56°, ZCAD = 2x°, and /BDA = (x +y)°
values of x and y respectively are

(@) 16°, 127 (b) 14°, 10°

(e) 122, 107 (d) None of these

In the given fig. AB = 4cm, CD = 3 cm,
AB = (3x - 2y) cm and BC = (x + y) cm
value of x and y respectively are

(@) 1 cm, 3 cm
(¢c) 2cm 1 cm

() 1cm, 2 cm
(d) None of these

4.

State which of the palr of triangles are
congruent. Mention in each case the type
of congruency (namely, SSS, SAS, AAS,
RHS)

@ b T
%
& A
3 cm 4cm
L\ s,
T
AB0°  60°/\ 60",

S

In the given fig., prove that AE = BD.
D E

3 cm




6. In the given fig., prove that AD and BC (b) AR bisects ZBAD

bisect each other at O. (¢) IfAR is produced it will pass through C.
A

0
B \}C
D

7. In the given fig., P is a point in the interior - 11. In A4BC, D is the mid-point of BC; AD is

of Z LMN such that PA | ML, PB | MN and produced up to E so that DE = AD. Prove that
PA = PB. Show that P lies on the bisector (a) AABD = AECD
of ZLMN. (b) AB = EC

L (c) AB is parallel to EC.
A 12. Prove that the altitudes of an equilateral
, ’ triangle are all equal.
13. ABCD is a trapezium, AB is parallel to DC.
M >
B N

E is the mid-point of BC. AE is produced
and meets DC produced in F. Prove that
AABE = AFCE.
14. In the given fig., AD is the median and BE
(R £8 = 2D and CF are perpendiculars drawn from B
(c) AB = CD and BC = AD and C respectively on 4D and AD produced.

B * e Prove that BE = CF.,
A
A B

9. In the given fig., OP bisects £ P and £ OQP
= ZORP, prove that AOPQ = AOPR.

P
F
15. In the following figures, find the values of
x and y.
Q R !

(a)

8. In the given fig., prove that
(a) AABC = AADC

10. In the given fig., ABCD is a square and EF
is parallel to BD. R is the mid-point of EF. i} H
Prove that: =

(a) BE = DF ¥

(¢, ]




(b)

20° ;

16. In the given fig., POR is an equilateral
triangle. Base QR is produced to S, such
that QR = RS, RT L PS and RU L PQ,
find the value of x + y.

P

Ll H
a)

Q O S

17. In the given fig., PQ || DC, PR || AB and
QC = BR. Prove that AABQ = ADCR.

P

Q C B R

18. In the given fig., PORS is a square and A4,
B, C are points on the sides PQ, OR and
RS respectively, such that P4 = OB = RC
and ZABC = 90°. Prove that

(@) AQ = BR

(b) AB = BC

(c) £BAC = 45°
s 5

19. In the given fig., PS bisects £P of APOR
and PS L QR. If PQ = 2x, QS = x,
PR = 3y + 8 and SR = 2y, find the values

of x and y.
P
35
) 3\
(e
S 2y R

Q. x

20. In the given fig., OAB is a triangle with
OA = OB. AO is produced to C such
that OA = OC and CB is joined. Find
ZABC.

A B

21. Prove that the median on equal sides of an
isosceles triangle are equal.

22. Prove that the bisectors of base angles of
an isosceles triangle are equal.

23. In the given fig., find the values of x and y.

24. In the given fig., £x = Zy and AB = CB.
Then, prove that AE = CD.




