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Chapter 1 Coordinate Geometry : The Line

Exercise 1.1

Q1. (i) |AB|=y(3+1)+(-2-3)* =+16+25 =41
(i) |BCl=(5-37+(2+2) =4+16 =20 =245

2-3 1
iii) Slope AC="—=——
(111) ope 521 P
(iv)  Midpoint = (E 2t 2) — (4,0)
27 2
Q2. MidpointM:(g,_6+4):(—1,—1)
27 2
|AM| = \/(1+1)2 +(=6+1)" =v/4+25=129
[MB|= {[(~1+3)" +(4+1) =4+25 =429
Q3. (i)% (ii)%4
-3 =2 1
4. Slope AB= ——=——=—=
R PEAEE L T Ty
Slope CD = I+2 E=l=m2
541 6 2
m, = m, = Parallel lines
3-1 2
5. Slope AB=>—=2=1=
Q eI T T T
SlopeCD=ﬂ=£=—1=m2

4-6 -2
my.m, =(1)(—=1)=—-1 = perpendicular lines

3-0 3 1
? P2 Te 2T
1+1 2
Slope=——=——=
Pk ™
. 1 2
Parallel lines= m =m, = —=——= k-1=4
2 k-1
= k=5



13-1_ 122

7. Slope = = =
Q P -P+1 —-P+1 1
=-2P+2=12
-2P =10
= P=-5
5-3 2 1 1- —4 1-3
8. (i Slope AB=——=—=—; slope BC=——=—=-2; slope CA=——
Q8. (1) Slop 212 4 20°%° 4-2 2 P 442

(i)  Product of slopes =

~/

%)(—2) =-1 = ZABC=90°

Q9. (i) Positive slopes = a and ¢

(i)  Negative slopes = b and d

Q10. slope a = %
3
slope b=—
P 2
4
slopec=—=2
P 2
. =5 1
Q11. Decreasing slope; slope = - >

Q2. |PQ|=y(2-a)f +(3-4) =\5—-4a+d’
RS|= (2 =3) +(4+1) =25+25 =50

hence, 5—4a+a* =50
=a" —4a-45=0
:>(a+5)(a—9)=0

=a=-5 a=9




Q13.

Q14. (i)

(i)

(iii)
(iv)

Q15. (i)

(i)

6 -4
Slope PQ=2-0_ =%
ope PQ=""2=7"5
-2 -3
Slope QR = .~ 2= >
ope QR = =0k
4 3

Perpendicular lines = . =
k=5 9-k 1

12 -1
= — =

—k*+14k—-45 1
=k —14k+45=12
= k*—14k+33=0

= (k-3)(k-11)=0

=k=3, k=11

+2 4 1

Slope AB=——=—=—

+1 8 2
31opeBc:ﬂ=L=_—2=>—2k+14=2

k=7 k-7 1

-2k =-12
k=6

|AB|=\[(7+1) +(2+2)" =J64+16 = 80 = 445

BC|=(6-7) +(4-2) =I+4=15
Area AABC = %(4\6)(\6) =25=10

PQ| = \(g+2) +(0-2) =Jg" +4g+8
Q| = \[(5-4) +(3-0) =g ~104+34

[PQ|= 2|QR|
= (> +4q+8 =2,/¢* —10g +34
= ¢’ +4q+8=4(q"-10g+34)
=4q° —40g+136
= 3¢’ -44¢+128=0
= (3¢-32)(9—4)=0
32

- 4
= q= 3a q=
P(-2,2) Q(4,0) R(5,3)
SlOpePQ—%=?2—%l; slopeQRzi:—?l:%:?,

-1
Product of slopes = 3 -3=—-1 =APQR is right-angled



Exercise 1.2

Q1. (1)

(i)

(iii)

(iv)

Q2.

Q3. (1)

(ii)

Q4.

Q5.

Q6.

Area = %\(2).(4)—(3).(1)\ =2 sqanits
Area = %‘(5)(6) — (3)(1)‘ = % sq.units
Area = %‘(—2).(—4) —(1).(3)‘ = % sq.units

Area = %‘(3).(—6)—(—2).(4)‘ - 5 sq.units
(2,3) = (0,0);(=5,1) = (=7,-2)3(3,1) = (1,-2); Area = %\(—7)(—2)—(1)(—2)\ = 8 sq.units

(2,3) = (0,0):(5,1) = (3,-2):(2,0) = (0,-3); Area= %\(3)(-3) —(0)(-2) = % sq.units

(=2,3) > (0,0)5(4,0) = (6,~3): (1, —4) = (3,~7); Area = %‘(6)(—7) —(3)(-3)|= % sq.units

AABC; (0,0)(4,-1)(2,3); Area = %\(4)(3) = (2)(-1)| =7 sq.units

AACD; (0,0)(2,3)(~2,4); Area = %\(2)(4) ~(-2)(3)|=7 sq.units

Area quadrilateral = 7+ 7 =14 sq. units

Area = %\(1)(1{ +1)=(=1)(6)| =7

= k+7|=14
= k+7=14 OR k+7=-14
= kK =7 OR k=-21

(4,1) > (0,0); (=1,-3) > (-5,-4); (3,k) > (-Lk -1)
Area =~ |(=5)(k =1)=(-1)(~4)| = 12

=|-5k+5-4|=24

= |5k +1]| =24

= —Sk+1=24 OR —Sk+1=-24
= -5k =23 OR ~5k =-25
= & =‘723 OR k =5



Q7.

Q8.

Q9.

Q10.

QI11.

Area =2 [4)(0)-(6)(3)|=7

= |4k —18|=14

=4k-18=14 or 4k-18=-14
= 4k =32 or 4k =4
= k =8 or k=1

Area = %|(1)(6) - (2)(3)| =0 = Points are collinear

(=2,-1)>(0,0) ; (1,2) > (3,3) ; (k,13) = (k +2,14)
Area = %\(3)(14) —(k+2)(3)|=6

= [42-3k-6|=12

= |-3k+36|=12
= -3k+36=12 OR -3k+36=-12
= —-3k=-24 OR —3k =48
SlopeAB=ﬂ=L SlopeBC_5—3:L
b-2 b-2 5-b 5-b
|ZABC|=90° = S -
b-2 5-b
4 ~1
:>— J—
-b>+7b—-10 1

=b>-Tb+10=4

=b'-Thb+6=0

= (b-1)(b-6)=0

=b=1b=6

b=6= A(2,1)—(0,0); B(6,3) > (4,2) ; C(5,5) —

Area = %\(4)(4)—(2)(3)\ = %|16—6| = 5 sq. units

(2,-1)—> (0,0) ;(8,k) > (6,k+1) 5 (11L,2) > (9,3)

Areazl‘( —(k+1)( ‘_
2

= |18—9k—9|:

= |-9k+9|=

k=1



Q12. (i) Area AABC= %bh = %(5)(6) =15 sq. units

(i) [BC|=y(1-3) +(7-1) =4+36 =40 = 210
(iii)  Area AABC = %|BC|.|AL|

:%-(ZJE).|AL|:15

15 1510 3410
Jio Voo 2

AL|=

Exercise 1.3

QL (i) y+1=3(x-4)
=3x-y-13=0

(i)  y+2=-2(x+5)
=2x+y+12=0

Q2 y-1=3(x+))

=3y-3=2x+6
=2x-3y+9=0

Q3. (1) Slopel:_?a:—i:
(ii) y+4=%(x—3)

=3y+12=x-3
=x-3y-15=0

Q4. (i) Slope AB= :—4_; =6

(i)  Perpendicular slope = —é ; C(=2,1)

Equation : y —1= —é(x+2)

=6y—6=—x-2
=x+6y—-4=0



Qs.

Q6.

Q7.

Q8.

Q9.

Q10.

(1)

(i)

2.2 . 3
3

m1=—_—3= N m2=_%
Perpendicular lines = z . _—3 = __1
3 k 1
= -3k=-6
= k=2
4 22
Perpendicular lines = S = -1
4 2 1
= -3t=-8
8
= t=—
3
2(3)+k(1)-8=0
6+k-8=0
k=2
x-axis= y=0=x-6=0 y-axis=> x=0=-3y-6=0
xX=6; (6,0) y=-2; (0,_2)
Slopeh=10+2:£:_—6; S]Qpek:__a
-4-6 -10 5 6
) . -6 —a
Perpendicular lines = s =-1
6a -1
= _— =
30 1
= 6a =-30
= a=-5

x-axis = y=0 = 2x+6=0

=Sx=-3 =C(-3,00) =>x=-3

2 2 ) -3

Slope = —— = — = Perpendicular slope = —

-3 3 2
= Equation: y—-0= _?3(x+3)

= 2y=-3x-9
= 3x+2y+9=0



Q11. Slope = _?2 , Point =(-2,3)

Equation: y—3= ?(x +2)

= 5y—15=—2x—4
= 2x+5y-11=0

1
Q12. i) m =3, m,= 3 ; Neither

. 1

i) m=-2,m, = > ; Perpendicular
-2 3 .
(i)  m = 3 m, = 5 ; Perpendicular
. 1

v) m =-——,m,=——; Parallel
iv)  m, 5 My ==

(v) m =2, m,=2; Parallel

vi) m = —%, m, =3 ; Perpendicular

Q13. x+2y=1
2x+3y=4
Trdy=2
2x+3y=4
Subtract: y=-2 =>x=5; (5,-2)

Q14. Xt+y=5

2x—y=1

Add= 3x =6
x=2=y=3 (23)

Equation: y—-3= %(x — 2)

= 3y-9=2x-4
= 2x-3y+5=0



Q15. 2x+3y=12
3x—4y=1
8x+12y = 48
9x—-12y =3
Add = 17x =51
x=3=y=2 (3,2)

Slope = —il =3

Equation: y—2=3(x-3)
= y—2=3x-9
= 3x—-y-7=0

Q16. (i) 2-2(6)+10=0...True

(i) 2(3)+k(2)-12=0

= 2k=6
= k=3

Q17. 3x=2y=-7
Sx+y=-3

3x-2y=-7

10x+2y=-6

Add= 13x =-13

x=-1= y=2 (-12)

-5 . 1

Slope [, = T = Perpendicular slope = 3
: 1

Equation: y-2= g(x + 1)

= 5y—-10=x+1
= x—=5y+11=0



Q18. x-axis = y=0 = 3x=k

=>x=£ (E,O)
3 3

y-axis = x=0 = 4y=k

k k
== 0,—
! ( 4)

w2 o

= k=124 =k=24

Q19. Parallel line : 2x=3y+c=0
Point(4,2) = 2(4)-3(2)+c=0
= c=-2 = 2x-3y-2=0
Q20. Parallel line: 4x+y=k

x-axis = y=0 = 4x=k

:>x=§ (E,O)
4 4

y-axis = x=0 = y=k (O,k)

Area = %‘(%)(/{) - (o)(o)‘ _18

2
K _36
4
K =144
k=+12 = k=12

4x+y-12=0

LU U

Exercise 1.4

QL. [4(5)+1(-3) 4(—4)+1(4)] _ (17 —12)

4+1 7 4+1

Q2. [3(3)+1(=5) 3(-8)+1(8)
3+1 7 3+1 ]




Q4. (1)

(ii)

Q5. (1)

(ii)

Q6.

Q7.

Q8.

Q.

Q10.

[3(1)+2(5) 3(=2)+2(0)] (13 —6)
5

3+2 7 342

3+1 7 3+1

P:[z(xy+uz)z(yyyu—g}::(6ﬂ)

241 7 241

—2x+2=18, 2y-3=3
x=38 y=3

=>x-30=-24, -5+21=4y
x=6 y=4

C={4my+qx)4@q+3mi‘=(%_&

4+3 7 4+3

=0+3x=63, 4y+0=-56
x=21 y=-14

| h+k T h+k

—2h+4k =2h+ 2k
4h =2k
2h=1k
h

—:lziRmohk=k2
k2

P_[h(—2)+k(4) h(0)+k(—3)] _ (2-2)

11



Exercise 1.5

Q1. (1)

(ii)

Q2.

Q3.

cen‘[roid=(2+4_3 _3+0+9)=(1,2)

37 3

centroid:(1+6+5 3+2—2):(4’1)

373

Midpoint = (2, 0) ; Slope x-axis =0 = Perpendicular slope is undefined
= Equation: x=2

3-0 -1

e 11 '
Midpoint = (5,15) ; Slope = 10 =3 = Perpendicular slope = 3

1 1 1
= Equation: y—-l—=——|x——
au 77 3(x 2

1
 3p—do = —xi—
YT

= x+3y=5
x=2 = 2+43y=5
= 3y=3

=  y=1 = Circumcentre =(2,1)

Midpoint = ﬂ,_7+2 = 41,_21
2 2 2 2

2+7 9 1
Slope = —— =—=3 = Perpendicular slope = ——
P 6—3 3 rpendicular siope = =3
1 1 1
Equation: y+2—=——| x—4—
q y 7 3(36 2)
1 1
= 3y+T7—=—x+4—
2 2
= x+3y=-3

6+8 2-2
Midpoint =| —,—— [=(7,0
idpoin (2 > ) ( )

2+2 4 1
Slope = Py = ) = —2 = Perpendicular slope = >

Equation : y—Oz%(x—7)
= 2y=x-7
= x—-2y=7
and x+3y=-3
Subtract = -5y=10
y=-2 =x=3

Circumcentre = (3, - 2)

12



-2 -1
> 3t = Perpendicular slope = 2, Point =(-1,-3)

Q4. Slope=——=—=
P -2-4 -6 2

Equation : y+3 = 2(x+1)
y+3=2x+2

= 2x—y=1

2+
Slope = 4—? = % =1 = Perpendicular slope = —1, Point = (—2, 5)
+

Equation :y—5=—1(x+2)
= y-5=-x-2
=x+y=3

and 2x—y=1
Add = 3x=4

4 5
x=— =S y==
3 3

y =
Orthocentre = i,é
3°3

Qs. Slope = % = % =1 = Perpendicular slope = -1, Point =(4,-2)
Equation : y+2=—1(x—4)
y+2=-x+4
x+y=2
Slope = % = _72 = _71 = Perpendicular slope =2, Point =(4,4)

Equation : y—4=2(x—4)
= y—-4=2x-8
= 2x—y=4
and x+y=2
Add =3x =6
=x =2 =y=0
Orthocentre =(2,0)

13



245 2- 11
Q6. Midpoint = | 2> 2231 (1L _;1
2 2 272

2+5 7

Slope = =— =—1 = Perpendicular slope =1
Pm 5T P P

1 1
Equation: y+1—=1| x—1—
quation : y+11 ( 2)

1 1
= y+l-—=x-1-
YT 2

= x—y=3
Midpoint = [ =2 275 (L 51
2 2 2 2
2+5 3 -1
Slope = = — = — = Perpendicular slope = 3
P 5T 073 TPERGICHAr SIop

1 1
Equation: y+3—=3| x——
q y > ( 2)

| |
N N S
g 2

= 3x—-y=5
and x—-y=3

Subtract = 2x =2
=5 x=1 =>y=-2

Circumcentre = (1,—2)

Q7. Centroid = (—1,3)
4-2+k
= =-1
3
= 2+k=-3
= k=-5

Exercise 1.6

3(2)-4(-4)-17| |22-17 |5

\/7 J25 s
PD| 13(1)+4(1 12\ |7—12| | |

Q2. \/7 25
|PD|:\5(1)—12(1)+20\_ ERE

J) +(-12) “J169 13

=1

=1

14



PD|= |5(6)-3(2)+10| |40 6 |34 7

Ji NEYRRRNCY

_ [1(5)=2(-5)+10| |23 _ Y-

|PD| =
Joy 2y 5
2(5)+1(=5)-30| |-
Jey+ay 5
1PD| = 4(3)+3(1)+¢ [15+¢ |15+
sy o
15-|rc:Jr5 OR 15-|rc:_5
5 5
= 15+¢=25 OR 15+c=-25
= c=10 OR c=-40

3(2)—(2)-4=6-6=0. True Statement.
Perpendicular distance from (2,2) to line 6x—2y+7=0:

6(2)-2(2)+7] i3] _15V10 _ 3410

||\/7 J_zJ— 20 4

| :\1(1)+7 -3 |3 _ s _V2
(1) +(7) i

|PD|:‘1(1)_1(1)+1‘=L——2 L VES
(1) +(-1) 2 2

15



Q9.

Q10.

QIl.

Q12.

la(-2)+1(3)-7| _|-2a-4] _10
Yy +() Ve

:>2a+4=\/ﬁ.\/ﬁ

= 4a’ +16a+16=10(a" +1)
=10a’ +10

= 64" —16a—6=0

=3a"°-8a-3=0

:>(3a+1)(a—3)=0

PD|-=

=a= a=3

ny
3’

4(-2)+3( ) 3 |3a 11| 3a—-11

(4) +( >

12(—2)+5 13\ _[5a-37_54-37

[PD|=

PD|=
| | /(12) V169 13
3a-11 5a—37
5 13
= 39a-143 =25a—-185
= 14a =-42
= a=-3
3(=2)+2(6)=-7 |- -
|PD|:‘ (-2)+2(0) ‘:| 13+12|:| ] Negative side
oy Vi3
3(0)+2(0)=-7 |-
|PD|:‘ (0)+2(0) ‘:| 7 Negative side
VO e VB
3(3)+ 4(4) - 36 _36| |-
|PD|= ( )+ ( ) =|25 36|=| 11| Negative side
B+ VB
9)+4(3)-36
|PD| = 30)+4( ) —|39 39 —B Positive side
(3)" +( V25 s
2(=3)=-3()+7 |- -
|PD|= ( ) ()+ ‘=| 9+7|=| 2| Negative side
ORI
2(3)-3(-4)+7
|PD| = ()-34)+ ‘_|6+12+7|— [23 Positive side

ey BB

No; Points are not on the same side of the line.

16



Parallel line is 4x+3y +c=0.

Q13.
A point on the line 4x+3y+1=0is (—1,1).
4(-1)+3(1
|PD|:‘ (-1)+ ()+c‘:2
(4) +(3)
|—1+c|
5—=2
= -1+c=10 OR —1l+c=-10
=c=11 OR c=-9
=4x+3y+11=0 OR 4x+3y-9=0
Q14. Perpendicular line is 4x+3y + k = 0.
4(1)+3(1)+ %
poj - 20
(4)+(3)
|7+ k|
=—=4
=T7+k=20 OR 7+k=-20
= k=13 OR k=-27
=4x+3y+13=0 OR 4x+3y-27=0
Q15. Point (—4,2), slope = m

Equation : y—2=m(x+4)
=>y—-2=mx+4m
>mx—y+4m+2=0

\m(o)—1(0)+4m+2\_2

() +(1)
= [dm+2|=24m> +1

:16m2+16m+4=4(m2+1)

[PD|=

= 16m*> +16m+4 = 4m* +4
=12m° +16m =0
=3m’+4m=0
:>m(3m+4)=0

=m=0 OR m=—§

= x(0)-y+4(0)+2=0 OR x(%“)—y%(%“)u:o

=y-2=0 OR 4x+3y+10=0

17



Q16. Point (3,5), slope =m
Equation : y—5=m(x-3)

= y—-S5=mx—-3m
= mx—y—-3m+5=0
|m(0)-1(0)=3m+5|

oy +(-7
= |-3m+35|=5Vm* +1
= 9m’ —30m+25=25(m’ +1)
= 9m® —30m + 25 = 25m" + 25

=16m*+30m=0

PD|=

=8m* +15m=0
= m(8m+15)=0
=m=0 OR m:_?15

1 1
= x(0)-y-3(0)+5=0 OR x( 85) - 3( 85)+5=0
—y-5=0 OR 15x+8y—85=0

. 1+ 3
17. (i) SlopeBC=—===
0 () P 341 4
Equation BC : y+2:%(x+1)
=4y+8=3x+3
=3x- 4y 5=0

AN \3 2)-3]_|-10] |10|
ﬁ S5
(ii) BC| = (3+1) +(1+2)’

S ORC]
S

=5

Area AABC = %|BC|.| AN

1

= 5(5)(2)

=5 sq. units

18



Exercise 1.7

; 1
Q1. (i) Slopeof x+2y+4=0 =>m =——

2
1 1
Slope of x-3y+2=0 :>m2=__3=g
1.1 2 3
:>tanﬂ=i 2 3 = + 6:i_6_+1
1+ -1 -1 Bl
2)\3 6 6
(i1)  Slope of 2x+3y—1=0 :>m1:?
1 1
Slope of x—-2y+3=0 :>m2=——2=5
22 1 7 7
=tand = + 3 2 _ 6 _ 4 6 _,7
1+ 2L -1 2 4
3 \2 3 3
-2
(i)  Slope of 2x+y—-6=0 :>m1=T:—2
-2 2
Slope of 2x-3y+5=0 :>m2:—3=§
2 -8 _8
= tand = * 3 4+ 3 _ 4+ 3 _ .3
1+(-2)[ 2 P
3 3 3
Q2. Slope of y=2x+5 =m =2
Slope of 3x+y=7 :>m2:_T:_3
2—(-3
= tand = i#) = iﬁ = J_ri = +1
1+(2)(-3)  1-6 -5

= f=tan"' (1) =45°

Q3. Slope of x—2y—1=0 = m, =—

Slopeof 3x—-y+2=0 =m, =—

1, Lt
1+—(3) 2

2
= f#=tan (—1) =135°

1
-2

1
2
=3

19



Q4.

Qs.

Qeé.

Q7.

1
Slope of x—3y+4=0 :}ml:——3:_

2
Slope of 2x+y—-5=0 :>m2=—T:—2

1 7 7
—+2 _ _
= tand = +— =+ 3 - +3 - 47
1+ L (-2) -2 1
3 3 3
= J=tan"'(7)=81.87°=82°
1 1
Slope of x=2y+7=0 =2m=-—=—
-2 2
3
Slope of 3x—y+2=0 :m2=——1=3
1, N
= tand = +—2 = +—2 = 41 =]

1 |
1 -
1+(2).(3) 5
= #=tan"'(-1)=135°

1 1
Slope of x—/3y+4= 0 =>m=——=—
NI

3
3
Slope of V3x—y—7=0 =m, = ——1=\/§
1 1
N f3 =) 1 1
=tand = 3 = + -+ 5 v -4
1+(1)(\@ 2 23 3 V3
NE)
= fJ=tan" (L) =30°
NE)
-2 2
Slope of 2x-3y+1=0 :>m1:—3:§
g—m 2-3m,
tan45° = + -3 ’ :i;:iﬂ
3
- 2—3m2:1 OR —2+3m2:1
3+2m, 1 3+42m, 1
=3+2m,=2-3m, OR —2+43m,=3+2m,
= 57’1’12:—1 OR m2:5
1
= mzz—g

20



Q8.

Q9.

Q10.

2
Slope of 2x+3y—-4=0 = m, :_g

-2 —2-3m,
o ?_mz 3 —2—3m,
= tan45°= £ =t =+—F
1+(_2)(m2) ﬂ 3-2m,
3 3
—2-3m, :1 OR 2+3m2:1
3-2m, 1 3-2m, 1
=3-2m,=-2-3m, OR  2+3m,=3-2m,
= m, =-5 OR  5m, =1
1
mz—g
Equation:y—Oz—S(x—O) OR y—Ozé(x—O)
= y=-5x =5y=x
= Sx+y=0 =>x-5y=0

2
Slope of 2x+y—-2=0 =m, :—T:—2

= tand5° = £ —2-m, :i—2—m2
1+(-2)m, 1-2m,
:>—2—m2 :1 OR 2+m, :1
1-2m, 1 1-2m, 1
=-2-m,=1-2m, OR 2+m,=1-2m,
= m,=3 OR  3m,=-1
-1
mzz?

Equation : y —1=3(x+1)

= y—1=3x+3
=3x—-y+4=0

Slope of x+y-2=0 =

—1-—
= tanf = t— 2
1+(=1)m,
—l-m, 2
l-m, 3

=2-2m, =-3-3m,

= m, = -5

Equation: y —2 = =5(x - 4)
y—2=-5x+20

= Sx+y-22=0

=+

OR y—lz_?l(erl)

=3y-3=-x-1
=x+3y-2=0

1

m=—r=-1

—1-m,

2
1-m, 3
m,

1+

OR 2
l-m, 3
OR  3+3m,=2-2m,
=5m, =-1
1
m,=——

5

1
OR y—2=—g(x—4)
=5y—-10=-x+4
=x+5y-14=0

21



QI11. Line 2x -3y —6 = 0 meets the axes at (0,-2)and(3,0).
= Axial symmetry in the x —axis has points (0, 2)and(3, O).

Slope = =2 -2
3-0 3
. 2
Equation : y—2 = —g(x—O)

=3y—-6=-2x
=2x+3y-6=0

- ¢
Q12. (i) Slopeof tx+y—-7=0 :mlz_iz_t

(i1) Slope of y=2x+5=0 =m, =2

= tan45° == =2 =i_t_2
1+(-t)(2) ~1-2¢
:>—t—2=1 OR +t+2=1
1-2¢ 1 1-2¢r 1
=—t-2=1-2¢ =t+2=1-2¢
= tr=3 =3r=-1
1
=t=——
3

Exercise 1.8

QL. () (a) 95°F (b) 58°F (c) 10°C (d) 38°C

(i)  (50,10)(95,35)
35-10 25 5

95-50 45 9

slope =

. 5
equation : y—10=§(x—50)
= 9y—-90=5x-250
= 5x-9y—-160=0
(iii))  y=95 =5x-9(95)-160=0
= 5x—-855-160=0

= 5x=1015
= x=203°F

22



Q2. C=20+4M
M=0= C=20+0=20 (0,20)
M =80 = C=20+4(80)=340 (80,340)

(i) M=75= C=€320

CHARGE (€)

(i) C=200 = M =45m>

(i) M =105 = C=20+4(105)=€440

SQ. METRES (m?)

Q3. () T=1 =1=5000 — |(1)=400(1)= €400

T=2 =1=5000{ — [(2)=400(2)= €800

T=3 =1=5000{ — |(3)=400(3)=€1200
(i) 1=400T
(iii)  3500=400T =T= S%years

(iv) A =400T+5000

Q4. (i)  (60,100),(100,50) 100
y 50-100 —50 -5 7 80

() slope =100 "60 =20 ~ 4 g 60
equation : N—lOO:_TS(P—6O) <»|—T= 40

= 4N — 400 = —5P +300 Z 20

= 5P+4N =700
0 20 40 60 &0 100

(i) N =88= 5P+4(88)=700 P = PRICE(€)
= 5P+352 =700
= 5P =348
= P =€69.60

(iv)  P=72=5(72)+4N =700
= 360+4N =700
= 4N =340
= N=285
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Q5. (i) A:P=5+2D (0,5)(10,25)
B: P=22D (0,0)(10,22)

(i)  Line A: Slope=ﬁ=§=2
10-0 10
equation : P—-5= 2(D—O)
= P-5=2D
= P =5+2D
Line B: Slopezﬂz2.2
10-0
equation : P—0= 2.2(D —0)
= P =22D
(i) D=25km
(iv) Firm B

Q6. () D=20+0.2p (0,20)(10,22)
S=-12+p (12,0)(20,8)

(ii) p=€40 and 28 articles

TEST YOURSELF 1

A Questions

- 2
Q1. slope [ = —; = % = perpendicular slope = 3

equation: y—4= —%(x+1)

=3y—-12=-2x-2
=2x+3y-10=0

24

P = PRICE(€)

o)
)
]

i

504
40+
304
201 A
104 B
0 5 10 15 20 25
D = DISTANCE( (fm)
o'
m
m
=
5
Z

0

1'0 2'0 36 4'0
P = PRICE(€)



6+2 8

3. slope=——=—=-4=
? P17 "
slope:_—:m2
a
. . -2 -1
perpendicular 11nes:>ml.m2:—4-—:§:_
a a 1
= —-a=38
= a=-8

6—-a 6-a
4. slope = —— =
Q P -3-6 -9
6—a 1
= = —
-9 3
= 18—=3a=-9
= -3a=-27
= a=9

QS. (1)  slope :%

(i1) x-axis:>y:0:>%x—2:()

=3x-4=0
=3x=4

=x=

W~
g
—
[OSHINN
=)
N

y-axis=>x=0=y=-2 0(0,-2)

(i) Area= %‘G)(—z) —(0)(0)‘

_l‘—_g _4
T203] 3
Q6. (11) (6,3)

31 2
lope/=2—=%=
slope =

2

equation : y—1= g(x—l)

=5y-5=2x-2
=2x-5y+3=0

25



Q7.

Q8.

Q.

(1)

(i)

(a)

(b)

(©)

(d)

slope = k> = m,

4 2
slope = —=—=m, Perpendicular lines = m,.m, = —1
2k k
S to
k
:>k=_—1
2
l: —lx+12
1Y 4

1
L, :2(—5)y=4x+5:>—y=4x+5
= y=-4x-5
1
LN, :>Zx+12=—4x—5

= x+48=-16x-20
= 17x=-68
= x=—4

:yzi(—4)+l2=ll (—4,11)

slope m; =—=-2
1 1 1
slopemzz—_—2=§ = m,.m, =(-2) ) =-1:YES
slope m, =3
1

slopem, =—= = m,.m, :(3)(—5):—1:YES

-2
slope m, = EN -2

1 1 .
slope m=7 = m,.m, =(-2) 5 =-1:YES
slope m; = ——

1 .

slopem, =—==-3 =m.m,= (—5)(—3) =1 (1.e.¥\—1) NO

1 .
slope = 3 = perpendicular slope = 2

equation : y —2=2(x—5)
— y—2=2x-10
=2x—-y-8=0
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Q10.

5 +4
midpoint=| —,—— 3,3
P 2 2 ) )

slope = —2—2—
P 5— 4

equation : y=3= —2(x - 3)

= perpendicular slope = -2

;_‘

= y-3=-2x+6
=2x+y=9
point(0,k) = 2(0)+k=9
0+k=9
k=9

B Questions

Q1. ()

(ii)

Q2. (i)

(i) (a)

(b)

B [3(-1)-4(-5)-2] C|-3+20-2 15

PD = =2=3
SN T A
PD|= B(-1)—4(=5)+k |-3+20+k [17+4]
O
L 17+k_3 OR 17+k _ 4
5 1 5
=17+k=15 =17+k=-15

= k=-2 (not Valid) = k=-32

Point - [2(8)+3(—7) 2(—2)+3(3)]

243 7 243

{49 e

x-axis=>y=0=2x=6
= x=3 (3,0)
y-axis=>x=0=ky=6
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Q3. (i) slope = .= -2 point(2,5)

equation : y —5=-2(x—2)
=y-5=-2x+4
=2x+y-9=0

(i) (@)  slope = N —2 = perpendicular slope = % point (1, k)

equation : y—k = %(x -1)

=2y-2k=x-1
=>x-2y+2k-1=0

(b)  Origin(0,0) = 0-2(0)+2k—1=0
=2k=1

= k=

N | =

Q4. Centroid=4_1+h=2, 2+;+k=4
= 3+h=6 =9+k=12
= h=3 = k=3

Q5. (1) Points on ladder are: (2.5, 0) and (1.5, 2)

Slope = 270 _2__
1.5-25 -1

Equation of line of ladder: point = (2.5, 0); slope = -2
y—0=-2(x-2.5)
y=-2x+5
= 2x+ y—5=0 is the equation

(11) To find the point A4, let x = 0 in the equation 2x+ y—5=10
x=0 =y=5
. the height of point 4 = 5 metres

(ii))  Length=1/(2.5-0) +(5-0)
= 625+25
=125

=5.59017m
=559cm
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Q6.

Q7. (1)
(i)

(iii)

% = % = undefined = perpendicular slope =0, point(7,1)

equation : y—1= O(x —7)

slope =

=y=1

8—1 7 7 6
slope = —— =—=—— = perpendicular slope = —, point (1, -2
PEm177 6 "6 PP pe =, point(1,=2)

equation :y+2=g(x—1)
=T7y+14=6x-6
=6x-7y—-20=0
y=1 =6x-7(1)-20=0
= 6x =27
:x=4l
2

Orthocentre = (4%, 1)

y—6=m(x+4)

x-axis:>y=0z—6=m(x+4)
—6=mx+4m

—6—4m (—6—4m )
= x= ,0
m m

y-axis=>x=0:>y—6=m(4)
= y =4m+6 (0,4m+6)

Area = %‘( 0~ 4’")(4m+ 6) —(o)(o)‘ =54

m
= \—24m—36 —16m* —24m\ —=108m
= 16m> +48m+36 = 108m

=4m* —15m+9=0

= (4m—3)(m-3)=0 :>m=% OR m=3
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3(3)—4(k)+7\_6
(3) +(-4)

|16 —4k|
5
=  [16-4k|=30

=  16-4k=30 OR 16—4k=-30

Q8. (i) |PD|=

=6

= —4k=14 = —4k =46

= k:—3l = kzlll

2 2
ANS:k:—3l
2

. 3 3 . 1
11 1 =——=— t=]3,-3—
(1)  slope "2 poin ( 2)

ion - v+ 3= 3 (x
equat10n.y+32—4(x 3)

=4y+14=3x-9
=3x—-4y-23=0

Q9. (i) equation:y—5= m(x—2)
=>y—-5=mx—-2m

=>mx—y+5-2m=0

(i) x-axis=y=0=>mx=-5+2m

—54+2m (—5+2m )
= Xx= ,0
m m

y-axis=>x=0=>-y+5-2m=0
= y=5-2m (0,5—2m)
1

(i)  Area = E‘( - ;2’”)(5 —2m)- (o)(o)‘ =36

= |-25+10m+10m—4m’|= 72m
= —4m* +20m—25="72m
= 4m* +52m+25=0
= (2m+1)(2m+25)=0
! _ 725

=>m=——=, m
2 2
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k-4 k-4 4k

Q10. (i) slope AB=
P 1-3 -2 2

(i)  slope BC= 3k = 3=k
4-1 3
Perpendicular lines = (k — 4).(_33_ k) =-1

= 3k+12-k’+4k=6
=k +k+6=0
=k>—k-6=0

= (k+2)(k-3)=0
=k=-2 OR k=3

(i) A(34)>(0,0) B(13)>(-2-1) C(4,-3)>(1,-7)
Area 8= {-2)(7)~(1)(-)
=1ﬁ4+u
2

15
2

1 .
Area rectangle = 2 (?5) =15 sq.units

C Questions

QL (1) x-axis= Q(xl,O) ; y-axis = R(O,yz)

|PQLpnq=3:1::§ﬁﬁ%zgﬂfQ
=x =8 :>Q(8,0)
g QW)+ _

an —_—r =
3+1

=3y, =-36
= y,=-12 =R(0,-12)
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Q2.

(ii)

x-axis= y=0=>3x=c

N p(ﬁ,o)
3 3

y-axis=>x=0=2y=c
= y=3 Q(O,%)

Iifc)fc
w55

2
C

o

Il
)
N

= =48

—  ?=288
=  c=+122

Line 4x-3y+8=0 = Equation of parallel lines: 4x—-3y+k =0

. . [4(0)-3(0)+ 4|
Perpendicular Distance: - = = 4
(4) +(=3)
= M =4
5

= |k|=20
k=20 OR k=-20
ANS: 4x-3y+20=0 OR 4x-3y-20=0
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Q3. ()  midpoint = E,_9+6 = _—3,_—3
2 2 22

slope = 0+9 = -5 = Perpendicular slope=l
-3-0 5
= equation:y+§:l(x+§)
2 5 2
:>5y+E:x+E
2 2
=>x-5y=6
midpoint:(_3+8,ﬂ)=(§,2)
2 2 2°2
3-6 3 . 11
slope = 33 = 1 = Perpendicular slope = 3
= equation:y—gzg(x—é)
2 3 2
:>3y—£=11x—§
2 2
=1lx-3y=14
and x—5y=6
= 55x—15y =170
= 3x-15y=18
subtract : 52x =52
= x=1
= 11-3y=14
= -3y=3
= y=-1

Circumcentre = (1, —1)

(ii)  Radius =4(1-0)’ +(~1+9) =i+64 =65

cee 2
(ili)  Area circle = n(\/E ) = 657 sq.units
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Q4. (1)

(ii)

Qs.

1 1

slope OA:Z = slope BC:Z 13 B(2,3)
| C(-22)

equation BC: y—3= Z(x -2) 12

=4y-12=x-2 11

=x-4y+10=0 A(4,1)

+ + t t t X
2 -1 (0,0)1 2 3 4

slope OC =—1, origin(0,0)
equation OC: y—0= —l(x — 0)

= y=-X
=x+y=0
and x—4y=-10

subtract : Sy=+10

= y=+2
= x=-2 C(-2,2)

midpoint OB = (1,1%)

central symmetry of C(—2,2) through (1,1%) is(4,1)

= tan45°=+

L U

= A=(4,1)

AT
143 )
1 1
=*|—-m, [=1+=-m,
2 2

1 1 1 1
——m, =1+5m2 OR —54-7712 =1+5m2

2
1-2m, =2+m, = —14+2m, =2+m,
—3m, =1 = m, =3
o=t
3

equation:y—4:—%(x—2) OR y—4=3(x—2)

=3y—-12=—x+2
=>x+3y-14=0

= y—4=3x-6
=3x-y-2=0
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Q6. () R(-1,-5)—(0,0); Q(3,-1)—(4,4); U(-2k,3k) = (—2k+1,3k +5)
Area = %‘(4)(3k+ 5)—(4)(-2k+1)|=28

= [12k +20+ 8k —4|= 56

= |20k +16| =56

=20k+16 =56 OR  20k+16=-56

= 20k =40 = 20k =-72

= k =2 = k =-3.6
ANS: k=2

(i) slope TS = I—f S(13,9)

= equation TS :y—9=ﬁ(x—13)

= 11y—-99=—3x+39
=3x+11y=138

14
9% 12| dlope TU =1 and U(4,6)
13+1 14

= equation TU : y—6=1(x+4)

slope SR =

=y—-6=x+4
=>x—y=-10
and 3x+11y=138
=3x-3y=-30
3x+11y =138
subtract : —14y=-168
= y=12
= x-12=-10
= x=2 = T(2,12)

Q7. (i) Graph

W
(e
|
1

P 5

N
S
|

equation : S—35 = g(l — 7)

(O8]
o
|
T

=3S5-105=41-28
= 41-3S+77=0

N
(e
|

—_
(=]
!
+

(iii) €41 million

SAVINGS (eMILLIONS)

(iv) 10%% 5 07 9 1112

INTEREST RATES %
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Q8.

Q9. (1)

(ii)

(iii)

Equation: y+4 = m(x—2)
= y+4=mx—-2m
=>mx—y—-2m-4=0
x-axis=y=0 mx=2m+4
_2m+4 (2m+4 o)

= X
m

y-axis=>x=0 —-y=2m+4
= y=-2m-4 (0,—2m—4)
2m+4
m

Hence, ( )+(—2m—4) =—4

= 2m+4-2m° —4m=—4m
=2m’ —2m—4=0
=m-m-2=0
= (m+1)(m-2)=0
= m=-1 OR m=2
-1-2 -3
tand = im = i—_l = +3

Acute = tand =3

4(2)+3(-1)-5=0
=8-3-5=0
=8-8=0....True

4x+3y+c=0
4(2)+3(-1
|PD|:‘ (D)+3(0+e]
(4)+(3)
|5+c|
g ]
5
=[5+ =10
=5+c=10 OR S5+c=-10
= c¢=5 OR c=-15

=4x+3y+5=0 OR 4x+3y-15=0
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. -t
QIO. (1) slope = ——
P t+2

(i) slopem =——=

=3t+2=%(r+4)
=3t+2=—t—4

= 4t =-6
3
= t =-=
2

37






Chapter 2 Trigonometry 1

Exercise 2.1

QL.() 300=Z1

6

(i) 450=T

4
(i) 150°=5(30°) = o

(iv)  135°=3(45°) = %"

(V) 36°= - x36°="
180 5

(Vi) 41
2400 = 4(600) = ?

(Vi) 390°=13(30°) = 1%"

Q2.(1) 180°
(i) 90°
(i)  30°
(1v) 5_n=5><180 —150°
6 6
(v) 4_n=4><180 _30°
9 9
(vi) lln:11x180 _ 3300
6 6
(vii) 5_11::5><180 _ 750
12 12

Q3.(1) [=r0 =1=(4)(2)=8cm
(i) [=(4)(4)=16cm
(it} [ = (4)(2%) =10cm

@) l=4(§):5cm
4

Q4.(i) 0=/ =60=6 = 0=1radian
(i) 60=12 = 0=2radians
(i) 60=3 =0= % radian
39



(iv) 60=9 =0= 1% radians

1
(V) 60= 7l = 0 =1— radians
2 4

Qs. ro=1 =2r=15 :>r=7%cm
1 .
Qe6. 50=06 :>9=1§ radians
Area= L% = l(5)21l S LB0 sem
2 2 5 215

1
Q7. Area = 5(8)2. 0 =40

= 320=40
6=ﬂ=§=llradians
32 4 4
Q8. [=2nr =2nr=121

= r=6cm

Area = %(6)29 =3n

= 180=3n
= 0= 3 =T radians
18 6
[P
Qo. Area = 5(6) 0=27
= 180=27
0= 27 = 3 radians
18 2
Q10. Shaded Area = Area large sector — Area small sector
1 T 1 T
=—(8)22 _—(2)rL2
2( ) 4 2( ) 4
—gn- L
2
5t ,
=——cm
2
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Q11. (i)  46=10
10

=0=—= é radians
4 2

180 1430390 = 1430

n

(i) g=

N |

Q12. Shaded Area = Area square — Area sector
1 T
=(2)2)-=(2)*=
(2)2)-72) 5

=(4-m)cm’

Q13. Shaded region AOC = Area square — Area sector ¢

gy _Ligp ™
=®)' -5

=(64-16m) cm®

A I
1 O
Shaded region COB = 5(8)2-g =161 cm’ «—8cm— «—8cm—

B

Shaded figure = Shaded region AOC + Shaded region COB
=64—-16m+16T

=64 cm’

Q14.(1) Aisacentre = |AB| =6cm (radius)
Cisacentre = |CB| =6cm (radius)

= AABC is an equilateral triangle
= |£ABC|=60°

(i1)  Length arc AB=6. g =2mcm

(iii) Shaded region AB = Area sector — Area AABC

Ligem 1
=-(0°.2 _ _ in 60°
5 3 2 (6)(6)sin 60

=61 — 18.£
2

= (61 —9+/3)cm?

Total shaded region = 2(67 — 9\/5) =(12n-1 8x/§) cm’
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Q15. (i) Length=70+2r=40
r0=40-2r
_40-2r

r

0

1 1 ,(40-2
(i) Area=—r20=12[2 r):mo
2 2 r

= 40r—2r>=200
= r=20r+100=0
= (r—-10)(r—10)=0
= r=10cm
_40-2(10) _ 40-20

i) 0
i 10 10

= 2 radians
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Exercise 2.2

Q1. (i) 0.7431
(i) 0.2756
(iii)  0.5407
(iv) 0.7266
(v) 0.5914

Q2. (i) 48°
(i) 69°
(i) 55°
(iv) 78°
(v) 42°
(vi) 12°
Q3.() 4

1

sin” —=41.81°=42°

cos ' ==53.13°=53°

D
Il

(i)

tan” —=41.186=41°

(iii)

e}
I

1

(iv) @=sin'==23.578=24°

DN 0| »nw WIN

4. (i) sin’45°+cos’45°= L 2+ € 2—l+l_1
-0 2 2) 2 2

(ii) sin60°cos30°+ cos60°sin30°

BB o113

= =i =
2 2 22 4 4

(iii) cos” 60° + cos 60°sin 30°
1Y 11 1 1 1
== |+ == —4+-—= =

2 2 2 4 4 2

SO TR SN
Q5. sin® = +sin® = +sin’ =
6 4 3

(&) 35
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Q6.

Q7. (1)

(i)

Q8. (i)

12

XZ| =sin30°=—
[xZ|
:>l=£ = |Xz|=24
2 [xz]

IRZ| =|RZ|" +(12)* = (24)

=[RZ[ +144 =576

= IRZ|" = 432

= IRZ| =432 =123
IYR| =|YR| +(12)* =(13)

S|YR[ +144 =169

=  |YR[=25 =|YR|=5
Hence, perimeter = 24 +13+5+ 1243

=42+1243

tan60°=£
8
= x=_8tan60°
=13.856
=13.9
sin 4= Q =0.695
20

= A=sin"0.695

= 44.02
= 440
sin30°—M

B

_ 1_[rT

2 8

= 2[RT|=v8 =22

= |RT|=42
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(i)

PT +(2)" = (VB)’
=  [PT[+2=8
= IPT|" =6
- IPT| =6

ARTQ is isosceles = |RT| = |TQ| =2
—  Area ARPQ = %(\/EJF\/E).(\/E)
= %(\/Z +4/12)

:%(2+2ﬁ)
=1+3
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Exercise 2.3

Q1. (1)
(i)
(iii)
(iv)
(v)
(vi)
Q2. (i)
(i)
(iii)
(iv)
Q3. (i)
(i1)
(iii)
(iv)
(v)
(vi)

Q4. (1)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

Q5. (i)
(i1)
(iii)
(iv)

0.7660
—0.7660
0.6428
—0.6428
—0.8192
0.5736

0.66913=10.6691
—0.84804 = —0.8480
—-0.900404 = -0.9004
—-0.93358 =-0.9336

sin 50°
—cos 65°
—tan 20°
—cos 40°
—sin 70°
—tan 60°

sin120° =sin60° = ?

cos135°=—cos45°=—

e u

sin 240° = —sin 60° = —

|

6in210° = —sin30° = — &

c0s330°=co0s30° = ﬁ

2
tan225° =tan45° =1
c0s150° = —co0s30° = _ﬁ
sin300° = —sin 60° = _ﬁ

2

3rd
lst
2nd
lst
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Q6. (1)
(ii)
(iii)
(iv)
(v)

Q7.

Q8. ()

(ii)

(iii)

Q9.

Q10.

QIl.

124°
68°
240°
345°
75°

sin A=0.2167 = A=sin"'(0.2167)
= A=12.515°=13°
2" quadrant = 4 =180°—-13°=167°

cosA= 0.8428 = A =cos'(0.8428)
=32.56° =33° (reference angle)
cos A=—0.8428 = 2" quadrant = 4 =180°—33°=147°
and 3" quadrant = 4 =180°+33°=213°
sinB= 0.6947 = B =sin"'(0.6947)
= 44.003° = 44° (reference angle)
sin B = —0.6947 = 3" quadrant = B = 180° + 44° = 224°
and 4" quadrant = B =360° —44° = 316°

tan C = 0.9325 = C = tan"'(0.9325)
=42.99°=43°
and 3" quadrant = C =180°+43° =223°

1 1
sin9=5:>9:sin*1—=30°

and 2" quadrant = 0 = 180° —30° =150°

1 1
cosO=—=0=cos™'| — |=45°
NG (ﬁ]

and 4" quadrant = 6 = 360° —45° = 315°
= tan45°=1 and tan315°=-1

1 1
tand=—= A=tan"'| —= | =30°
NG (\/g)

and 3" quadrant = 180°+30° = 210°

J3

= cos30°=—3 and co0s210°=——
2 2
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Q12. sin@ = 73 = 0=sin"' 73 = 60° (reference angle)

sin@ = —? = 3" quadrant = 0 =180°+60° = 240°

and 4™ quadrant = 6 =360°—60° =300°
= c0s240° = —% and cos300° = %

. 4 . 4, 4
Q13. sin 4= 3 = A=sin"’ e 53.13=53° (reference angle)

sin<0 and cos<0 = 3" quadrant
= A=180°+53°=233°

Q14. sinB == X' +3' =5
> 3 x+9=25
x’ =16
B ] x=4
x
sin>0 and cos<0 = 2" quadrant
=tan B = —E
4
Q15 tan B = L = B=tan"' 1 30° (reference angle)
. =5 = 5-
tan>0 and sin<0 = 3" quadrant
= cos B = —ﬁ
2
1 2 2 2
Q16. tanA=E h"=1"+2
h 1 =1+4
A | =h=ys
2
180° < A< 270° = 3" quadrant
1
=>sind=——7
J5
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Q17.(1) sin420°=sin60°= ?

1
il c0s495° =cos135°=——
W NG

(iil)  tan(~120°) = tan 240° = /3

Exercise 2.4

Q1. c 8

sin42°  sin57°
. 8sin42° 5353

: = =6.38=6.4m
sin57°  0.83867
b 14
sin57°  sin39°
o pe 14sin57° 11.7414 —18657=18.7m

sin39°  0.62932
a 7

sin70° sin80°
4= 7sin70°  6.5778
sin80°  0.9848

=6.679=6.7m

Q.G 7 _ 10

- =— = 10sin x° = 7sin 80°
sinx® sin&0°

_ 7sin80°
10
= sinx°=0.6894

= x° = sin'(0.6894)
= X° =43.58°
= X° = 44°

[e)

= sinx

i) 12 14

- =— = 14sin x° =12sin42°
sin x® sin42°

12sin42°
14
sin x®° =0.57354

x°=sin"'(0.57354)
x°=34.997
x°=35°

o _

sin x

A A
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(i) 8 _ 95

- =— = 9.5sinx° =8sin51°
sinx® sin51°

8sin51°
9.5
sin x° = 0.65444
x° =sin"'(0.6544)
x°=40.877
x°=41°

o _

sin x

L A

B0 10 _ 8 gin/BAC=10sin48°
sin /ZBAC sin48°

—  sinZBAC = 105n48°

= =0.92893
= ZBAC =sin"'(0.92893)
= |£BAC|=68.26879°

(i) 3" angle ZACB =180°—(48°+68.26879°)
=63.7312°
|AB]| 8

Hence, — = —
sin63.7312°  sin48°

N |AB| _ 851n§3.7312 _ 7.17382 _ 965
sin48° 0.743

= |AB|=9.7

1 :
(ii1)  Area AABC = E(l 0)(9.7)sin 48°

=36.04
=36 sq. units

1
Q4.(1) Area= 3(8)(10) sin45°
=28.28
=28.3cm’
1
(i) Area= 3(3.5)(5.5) sin100°
=9.478
=9.5cm’
1
(i) Area= 5(8)(7.5) sin 80°

=29.544
=29.5cm’
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Qs. Area = %(1 1)(8)sin 4 = 25

= sin 4 = 2
44
= A=sin" (é)
44
= A=34.62°
= A=35°

Area = %(8)(6.5) sin B=26

= sinB:(%)

26
= B=sin"l
= B=90°

Area = %(18)(13)sin C=78

= sinC=ﬁ
117
= C =sin™ 7—8
117
= C=41.8°
= C=42°

Q6. (i) 3" angle ZACB=180°—(46°+71°)
=63°
Hence, ,|BC| = ,22
sin71°  sin63°
22sin71°
sin 63°
~20.8014
~0.891
IBC| =23.34

=23cm

= [BC| =

. 1 .
(11) Area AABC= 5(22)(23) sin 46°

=181.99
=182 cm?
or. R __8
sin30° sin45°
N |RQ|:\/§.SIH3O _»
sin 45°
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(ii)  Third angle ZPRQ =180°—(30°+45°)
=105°

1 :
Hence, area APQR = E(x/§)(2) sin105°

=2.732
=2.7m?

1
Q8. Area AABC = E(x)(x +2)sin150°=6

= (x? +2x)(%) =12

x2+2x=24

=
= x24+2x-24=0
= (x+6)(x—4)=0
= x=—6 or x=4

Answer: x=4

54 3
sin ZACB  sin32°
= (3)(sin ZACB) = (5.4)(sin 32°)
(5.4)(sin32°)

Q.

=  sin(ZACB)=

=  sin(£LACB)=0.953855
= 1" Quadrant = ZAC B =72.526°
= ZACB=725°
= 2" Quadrant = ZAC,B =180°-72.5°
=107.5°

Q10. (i) |£DAB| =43°
= |ZADB|=180°—(43°+43°) =94°
AB] 5
sin94°  sin43°

S 31=73cm

Hence,

= |AB| =

sin43

52




(ii)

QI11.

Q12.

|ZADC|=180° - 94° = 86°
= |£CAD|=180°—(86°+72°)=22°

|CD| 5
Hence, — =—
sin22°  sin72°
in22°
=  |cp| _ 8227 96— 2.0em
sin72°

|ZABC|=180°-32° =148°
= |ZACB|=180°-(25°+148°)=7°

BC
Hence, | | = _20
sin25° sin7°
20)(sin 25°
= | =@Q6in2)
sin 7°
=69.356 m
ABCD is right-angled A.
. [ep
= sin32°=——
69.356
= |CD| = (69.356)(sin32°)
=36.75
=36.8m

| ZHLP|=180° - 75°=105°
|ZHPL|=180°—(105°+53°)

=22°
PH
Hence, | | = ,40
sinl105° sin22°
N |PH| :(40)(.sm105)
sin22°
=103.14
=103km
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Exercise 2.5

Q1

- (1)

(i)

(iii)

Q2.

L

U

Ly U v L

Lty v v

x* = (8)*+(5)* = 2(8)(5)cos 62°
x? =89 —80(0.46947)

x* =51.4423

x =~/51.4423

x =7.17

x =7.2cm

x> =(14)> +(11)> —=2(14)(11)cos38°
x* =317-(308)(0.788)

x* =74.296

x =+/74.296

x =8.61
x =8.6cm

x> =(5)> +(6.8)° — 2(5)(6.8) cos 105°
x> =71.24—68(-0.2588)

x> =88.8397
x =+/88.8397
x =942

x =94cm

(12)> = (7)* +(8)* = 2(7)(8)cos 4
144 =49 + 64112 cos A
112cos A=113-144

A=106.07°
A=106°

(14)* = (20)* + (16)* —2(20)(16) cos B
196 = 400+ 256 — 640 cos B
640 cos B = 656 —196 = 460

cosB = @ =0.71875
640

B =cos™'(0.71875)
B=44.05
B = 44°
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Q3.

Q4.

Q5. (1)

(i)

(18)* = (9)* +(13)> = 2(9)(13) cos C
324 =81+169—(234)cos C
234cos C =250 —324

cosC = —ﬁ =-0.31624
234

C =cos™'(-0.31624)
C=108.4°
C=108°

L

(7)2 = (3)2 + (5)2 —2(3)(5)cos 4
49=9+25-30cos 4
30cos4A=34-49=-15
cos 4 = —1—5 =-0.5
30

A=cos™'(-0.5)=120°

L

(10)> = (4)* +(8)* —2(4)(8) cos 4
100=16+64 —64cos 4
64cos 4 =80-100=-20

cosA= —E =-0.3125
64

A=cos™(-0.3125)=108.21°

N

Area = %(4)(8) sin(108.21°)
=16(0.9499) =15.19 =15.2 sq. units

|£ZQRS| =180°—(30°+52°) = 98°
Hence, ,|QS| =— 2
sin98°  sin30°
= o8| =289 3 96— 4.0 units
sin30°
ZPQS= (6.5)" =(3.5)" +(4.0)> —2(3.5)(4.0) cos £LPQS
= 42.25=12.25+16-28cos ZPQS
28cos ZPQS =28.25-42.25=-14

=

14
= cosZPQS=——=-0.5
=

28
|£PQS| = cos™ (-0.5) =120°
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Q6. IQR| = (42) +(50)> —2(42)(50) cos 72°
=1764 + 2500 — 4200(0.309)
= 4264 -1297.87
=2966.13
= |QR|=+2966.13 = 54.46 = 54.5m”

= Length of rope =42+50+54.5
=146.5m

Q-0 Area A ABC= %(12)(15)Sin44 =65

= 90sin ZA =65
= sin ZA = ﬁ =0.7222
90
- /A =sin"(0.7222)
- ZA=462°=46°
(ii) IBC| = (12)*+(15)* = 2(12)(15) cos 46°

=144 +225-360(0.69466)
=369—250.08
=118.92

= |BC|=+118.92=10.905=10.9cm

Q8. (1) (6)> =(4)* +(5)* =2(4)(5)cos B
= 36=16+25-40cos0
= 40cos0=41-36=5
= cos9=i=l
40 8
(11) x2 +(1)2 — (8)2
= x'=64-1=63 g .

= x =163 =07 =37

Hence,sin(ﬁ:% =a=3, b=8. N
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Q.

Q10.

Q11. (i)

(i)

Area A = %(2)(\/5) sin4 =1

= \/EsinAzl

= sinA:L

2
1
= A=sin""| — |=45°
(ﬁ)

Hence, a® = (2)* +(~2)? = 2(2)(~/2) cos 45°
—4+2-442. L
2

=2
—a=+2
Pythagoras’th. = 2° = (\/5)2 +(\/5)2
= 4=2+2
True; hence A is right-angled.
2 sides have length /2 each; hence A is isosceles.

Area AABC = (%) (3.2)(8.4)sin£B =10
=13.44 sin£B =10

sinsB= 0 0744
13.44

= /B =sin"'(0.744) = 48.07°

IACI" = (3.2)% +(8.4)* = 2(3.2)(8.4) c0s 48.07°
=10.24+70.56 — 53.76(0.668)
= 44.888
= |AC| = /44.888 = 6.69= 6.7
Perimeter =6.7+3.2+8.4=18.3cm

(2x—1)? = (x—1)> + (x +1)* = 2(x = I)(x + 1) cos 120°

1
4x2—4x+1:x2—2x+1+x2+2x+1—2(x2—1)(——

U

A" —4x+1=2x"+2+x" -1
x'—4x=0
x(x—-4)=0

x=0or x=4

L

Answer: x=4

Area A = %(3)(5)sin 120°
_(z) V3)_15V3
2 )N 2] 4
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Q12. (i) IFG|" = (50)* +(60)* —2(50)(60) cos 20°
= 2500+ 3600 — 6000(0.9397)
=6100—5638.2
=461.8

= |FG|=+/461.8 =21.4895=21.5cm

(i1) cos20°=%
= |CB|= 120 _1277¢m
c0s20°
= |AC|=127.7cm
CE]
tan20° = —
120

= |CE|=120(tan20°) = 43.676 = 43.7
= Total length = 4(60)+2(127.7)+ 2(21.5)+43.7
=582.1=582cm

Q13. IPR|” = (8)” +(6)* = 64+36 =100
= [PR|=~/100 =10
IPQ|" = (8)* +(5)* = 64+25 =89
= |PQ|=+/89
IRQ|" = (6)* +(5)* =36+25=61
= |RQ|=+61

Hence, (10)? = (+/89)? +(+/61)* —2+/89~/61 cos £0
= 100=89+61—(147.36)(cos ZO)
= (147.36)(cos Z0) = 150 —100 = 50

50
= 08(£Q) = 2= = 0339
= ZPQR = cos™'(0.339)
=70.18°
=70°
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Exercise 2.6

Q1. ()

(ii)

Q2. (i)

(ii)

(iii)

(iv)

Q3. (1)

(ii)

[HB[" = (5)* +(10)> = 25+100 = 125
=  |HB|=V125=55
Hence, |GH|" = (5v/5) +(4)* = 125+16 = 141
= |GH| =141=11.8749=11.87cm

4
sin(£GHB) = ——=0.337
11.87

= | ZGHB| =sin"'(0.337) =19.69° =19.7°

tan 25° = 12
[aB]
12
= |AB|= =25.73=257m
tan 25°
12

tan(£TCB) =~ =0.8

= |£TCB|=tan'(0.8) =38.657° = 38.7°

IDB[" = (15)> +(25.7)* = 225+ 660.49 = 885.79

= |DB|=+/885.79 =29.757=29.8m

tan(/TDB) = = = 0.4027
29.8

= |ZTDB|=tan"'(0.4027)
=21.93°=21.9°

tan 48° = 0 IPY|= 209 _180.08=180m
PY| tan 48°

tan34° = 0 lQY|= 29 _296.5=297m
QY| tan 34°

IPQ[" = (180)? +(297)? — 2(180)(297) cos 84°
— 32400 + 88209 — 106920(0.104528)
—120608—11176.18
—109431.82

= [PQ|=+109431.82 =330.8=331m

59



Q4. ()

(ii)

(iii)

Q5. (1)

(ii)

Q6. (i)

tan(ZABF) = — = - = 03333
27 3
= |ZABF|=tan"(0.3333) =18.43=18.4°

IAC| = (17)* +(27)?
= 289+729
=1018

= |AC|=+1018 =31.906 =31.9cm

tan(ZACF) = 2 02821
31.9

=  |ZACF|=tan™'(0.2821)=15.75°=15.8°

IPR[ = (3) +(5)> - 2(3)(5) cos 120°
— 94+25-30(<0.5)
=34+15
— 49
= [PR|=v49=7m

[DP|
tan60° =—
= IDP| = 7tan 60° =12.12
Hence, [DQ[" = (12.12)> +5°
=146.89 + 25
=171.89

= IDQ|=+/171.89 =13.11=13m

|AO|=|0B|=x

= x*+x'=3

= 2x* =9

= x2=2=4.5
2

= x=+/45

AE|" = (v/4.5)* +(2.5)°
=4.5+6.25=10.75
= |AE| =+10.75=3.278=3.3m

Hence,
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(i1) (3)* = (3.3) +(3.3)* —2(3.3)(3.3)(cos LAEB)
= 9=10.89+10.89—21.78(cos ZLAEB)
= 21.78(cos ZAEB)=21.78—-9=12.78

cos ZAEB = 1278 =0.58677
21.78

=  /AEB=cos'(0.58677)
=54.07°

Hence, area AAEB = %(3.3)(3.3) sin 54.07°

=(5.445)(0.8097)
=4.4088
Total Area = 4(4.4088)
=17.6352

=17.6m’

Q7. tan 60° = i

|AD|

36
tan 6
ABCD is isosceles = |BD| = |CD| =36m

=20.7846 = 20.78 m

0°

= |AD|=

Hence, |AB[" +(20.78)* = (36)’

= |AB[ =1296-431.8=864.2

= |AB| =+/864.2=29.39=29m

Q8. (i) IDB[ = (7)* +(12)* = 49+144 =193
= IDB| =193
Hence, |DF| =(V/193)’+(5)* =193+25=218

= IDF| =218 =14.76 =14.8cm

() Gh /BDF= > =0.3378
14.8

= |£BDF|=sin"'(0.3378)
=19.745°
=19.7°

(i) |MB[" = (6)* +(7)* =36+49 =85
= |MB|=/85=9.2195
5

Hence, tan ZFMB = 95 =0.5423

= |£FMB]|=tan"'(0.5423)
=28.47°
=28.5°
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Qo.

Q10.

Q11.

0|08
Hence, y*+y’=(2x)’
= 2y° = 4x
= y* =2x’
= y=+2.x

AAOE is right-angled

ABCD is right-angled.

= |DB[ =(5)*+(10)*

=25+100
=125

= |DB|=+125
AADB is right-angled.

= |AB|" = (5v5)* +(4)

=55

A A

Y +x° =(8\/§)2
2x>+x> =192
3x* =192
x’ =64
x=38

=125+16
=141
= |AB|=+141=11.87=11.9m
tan30°:ﬁ
4 4
SO =—=443
s tan30° % v3
tan 60° ﬁ
4 4
oV|= =—
= Ve
SV[* = (43 +( )—24J— Il o
| | (4v3)? \/7 ( )\/_cos60
- 48+ 2(4\/—)( )
3 )2
=53l—16
3
- 371
3
[1
= [SV|=,[37=
3
=6.11
=6.1m
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Q12.(i) ZBAC = (6)’=(10)*+(10)* =2(10)(10)cos LBAC

R
= 36=100+100-200cos ZBAC T1
= 200cos ZBAC=200-36=164 2

!

164 6m

= cosZBAC=——=0.82
200

= |£BAC|=cos™(0.82) =34.9152°

Hence, area ABC = %(10)(1 0)sin(34.9152°)

=50(0.57236) = 28.618 = 28.6 m’

(if) IRS[ = (10)* +(2)* =100+ 4 = 104
=  [RS|=+104 = |RT|=+104
Hence, (6)> = (v/104)* + (+/104)* —2(~/104)(+/104) cos ZSRT
=  36=104+104—208cos ZSRT

= 208cos ZSRT =208-36=172

= cos ZSRT = 172 =0.8269
208

= |ZSRT| = cos™(0.8269) = 34.2184°

1
Hence, area ARST = 5(\/104)(\/ 104 )(sin34.2184°)

= (52)(0.5623) = 29.23 =29.2 m’

: 105
(@ 41°=—
Q13. (3) sin |TA|

105

= [TAl= sin4l

-=160.04 =160 m

(i1) IBT|" = (300)* +(160)* = 90,000 +25,600 = 115,600
= [BT|=/115,600 =340 m
(i) ~ Vertical =105m
Length of Road = 5x105
=525m

(iv) |AC| = (525)* - (160)?
=275625—25600
=250028

= |AC| = /250028
=500 m
BC|=500-300
=200 m

Hence,
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Q14. (i) IDA|" = (120)* +(120)
=14400 + 14400
= 28800

— |DA|=+28800 =169.7 cm

(ii) IBE|" = V1207 +50?
=+/16900

|BE|=130 cm 120

|AB[ =~/120% +130?
=+/31300 A
|AB|=176.9

=177 cm 120 cm

130 cm

1 A
(i)  cosO= 130
177

=0.7344

0=42.7° 177
0=43°

. the wire makes an angle of 43° with the wall.

130
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Exercise 2.7

Q1.
xX= 0° | 45° [90° | 135° [ 180° [225° |270° | 315° |360° |450° | 540° | 630° | 720°
sinx [0 0.7 |1 07 |0 0.7 | =1 07 |0 | 0 -1 1|0
3sinx 2113 |21 |0 -21|-3 |-2110 3 0 -3 |0
(i) Period =21 (360°)
(i) Range=[-1,1]
(iii)  Period =21 (360°)
(iv) Range=[-3,3]
3..
2..
1..
4
0 18 o X
14
24
31
Q2.
xX= —360°=3159-270°|—225°/—180°|—135°/—90°|—45°|0° [45°90°(135°{180°[225° 270°]315°360°
cosx=|1 0.7 |0 -07|-1 |=07/0 10.7 {1]0.7/0 [-0.7/ -1 [-0.7|0 [0.7 |1
y
: : - . : ' : }x
2360° 2™ —180° H0° |97 909 180° 0°  360°
—il
14 .
< period >
(i) Period=2m (360°)
(i) Range=[-1,1]
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Q3. ()
(i)

Q4. (1)
(i1)
(iii)

Qs.

Q6. ()

(i)

(iii)

(iv)

Q7. (i)
(ii)
(ii1)
(iv)

P = (540°,0)

= sinx

1° 1° 1° 1°
X = 22— ° 67— o | 112— o | 157= °
0 > 45 > 90 > 135 > 180
2x = 0 45° 90° 135° 180° | 225° 270° 315° 360°
sin2x 0 0.7 1 0.7 0 -0.7 -1 -0.7 0
Vv
14 y = sin2x
Period =mt (180°)
0
14

Period =2 (360°)  Range =[-3, 3]
Period =m (180°) Range =[-2, 2]

Period = 2?“ (120°)  Range =[-4, 4]

Period=n (180°)  Range =[-3, 3]
y=3cos2x

Period=n (180°) Range=[-1,1]

y =C0s2x

Period=m (180°)  Range =[-2, 2]
y=2sin2x

T 11
Period =— (90° Range = ——,—
2 40 8 [ 2 2:|

= —sindx
Y75

Period=m (180°)  Range =[—4, 4]
y=4cos2x
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Q8. a 1s4sin2x

b is4cosx

Q. y =3cos3x

i) 0 and 2"
3
Gh T E O%
6> 2" 6
(i) T and n
3
Q10. y=2sin3x
Q11.(i) y=2cosdx
(i) y=tanx

(ili) y=3sin2x
(iv) y=5cos2x

Q12.(i) f(x)=3cos2x
g(x)=2cos3x
h(x)=cos3x

(i) 13-
2_
1_
0
m
-1 )
-2
—3-
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Exercise 2.8

Q1. x=30° and 150°

Q2. x=30° and 330°

Q3. =" and XL
4 4

5
Q4. 29=2nn+§ or 29:2nn+§

= 0=t~ = 6=n7t+5—7c
12 12

Q5. 30=30°+n(360°) or 30 =330°+n(360°)
= 0=10°+n(120°) = O=110°+n(120°)

4
Q6. 39=?n+2nn or 36=5?n+2n7t

Q7 49:§+2nn or 49=5?n+2n7t
= ==+ 9=5—n ne
12 2 12 2
Q8. x=£+nn
6
Q9. 3x=225°+n(360°) or 3x=315°+n(360°)
= x=75°+n(120°) = x=105°+n(120°)
= x=75°195°315° = x=105° 225°, 345°
Q10. 20=150°+n(360°) or 20=210°+n(360°)
= 0=75+n(180°) = 0=105°+n(180°)
= 0=75° 255° = 06=105° 285°
Q1. 20=—+nm
- e=14T
6 2
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Q12.

40="1
6

24 2

30 =120°+1(360°)
= 0=40°+n(120°)
= 6=40°,160°, 280°

Q13.

Q14. 30 =51°+n(360°)
= 0=17°+n(120°)

= 0=17°137°, 257°

or

11r

40=—+2nm
6
ezﬁ Ll
24 2

=
=

36 = 240°+n(360°)
0=80°+n(120°)
0=280°, 200°, 320°

30 =129°+n(360°)

0 =43°+n(120°)
0 =43°,163°, 283°
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Test Yourself 2

A Questions
1.

Q Area = %(8)(9) sin40°
=36(0.6428)
=23.14
=23.1cm’

Q2. 6 =150°,330°

QB0 prea = %(20)29 =240

= 2000=240
o 240

= =
200

= ﬁ radians
5

(i1) 6
Arc length = (20) s =24cm

Q4. tan@ = E
4

B =32+ 47
=9+16=25

= h=25=5 =sinf=

Hence, area = % (8)(7)sin®

3
of)

=16—cm?
5

Q5. (1) Period =180°; Range =[-2,2]

(i) a=2, Period= 360

=180°

= 180b =360
= b=2
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Q6.

Q7.

Right-angled A = x* + x* = (2R)’

= 2x* =4R’

= x*=2R?

Area Circle=R*> =1t

=R?’=1
=R=1

Area Square = x° = 2(1)* = 2 sq. units

sin<0 and cos>0

= 4" Quadrant 5

3
= tanf@=——

4

1
Q8. Area APQR = 5(1 0)(8)sin ZQPR =20

Q9.

Q10.

4sin6=3

L

= 40sin ZQPR =20
20

= sin ZQPR = —=
Q 40

1
2
a1
= |4QPR|:s1n —|=30° or 150°
2

sin@ = i =0.75
4

0 =sin"'(0.75)
0=48.59° or 131.41°
0 =49°

or 131°

Area A= %(8)(7) sinf =143

=

=

28sin0 =143

_143 3

28 2

0 =sin"’ (? }z 60°

cos60° = l
2

sin ©
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B Questions

Q1. ()

(ii)

Q2. (i)

(ii)

Q3. ()

(i)

(17)2 = (8)2 + (12)2 —2(8)(12)cos 4
= 289=64+144-192 cos 4
= 192cos 4 =-81

= cosAz—ﬂ:—0.421875
192

= A=cos™'(-0.421875)
=114.95°=115°
1 .
Area = 5 (8)(12)sin 115°

= 48(0.9063)
=43.502 = 43.5cm?’

29=2nn+5—n or 2n1t+7—TE
6 6

51T T
= O=nnm+— or nN+—
12 12

Area = %(4)29 =12
= 80=12

12
= 0=—= 1l radians
8 2

(20)* = (18)> +(23)* —2(18)(23)cos 4
= 400=324+529—(828)cos 4
= 828cos A =853-400 =453
= cosA=@:O.547l
828
= A=cos™'(0.5471)=56.83=57°
sin 570 = Heieht
47
= height = 47(sin 57°)
=47(0.83867)
=39.417=39cm
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Q4.

Qs.

Q6.

(@)

(i)

OB’ = (1600)* +(1600)?
= 2560000 + 2560000
= 5120000

|OB|=+/5120000 = 2262.74

|AB|  2262.74
Hence, = —
sin122°

sin13°

(2262.74)sin13°
sin122°
_ 509
©0.848
=600.236m

= Speed =600.236 m per minute
= 600.236 m x 60
=36014.16 m
=36.01416km =36 km
= Speed =36 km/h

= |AB|=

1600 m

(5v13)> = (10)? + (a/3)* = 2(10)(a+/3) cos150°

J3

325 =100+ 34> — 20\/§a[——

)

=

225=3a”+30a
3a> +30a—-225=0
a’+10a—75=0
(a+15)(a—-5)=0

a=-15 or a=5

L4e e U

Answer: a=5

Area AABC = %(10)(5\6 )sin150°

5\/§ cm

=253 (l)
2
253,
= cm
2
|AC]
cos33°=——
=  |AC|=9cos33
=7.548
Hence, |DB|=7.548
=  |CD|=18-2(7.548)
=2.904=29m
Hence, XY| =29m

4C Dl

18 m
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Q7.() [+4.4]
(i) T
(iii) -4
(iv) f(x)=2sin2x
g(x)=4cosx

e
]

o el

=  |OP|=3sin63°
=3(0.891)=2.673
(o
1

c0s63° =

=  |QP|=0.454
0Q|=2.673+0.454
=3.127=3.13m
Since |0Q|=|AB|,
AB|=3.13m

Hence,

hence,

- oo 4
Q9. (i) (a) tan23°= |OA|

= |0A|=

tan 23°
=9423=94m

DA
(b) cosZOAD = u = % — 0.74468

[0A]
= |ZOAD|= cos™(0.74468)
= 41.86° = 42°
(ii) OD[" +(7)* = (9.4)?
= |OD[ +49=88.36
= |OD|" = 88.36—49 =39.36
= |OD| =+/39.36 =6.274=6.3

Hence, tan ZCOD = 64_3 =0.6349

= |£COD| = tan™'(0.6349)
=32.41°=32.4°
No; eye moves 32.4°.
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Q10. (1) cos30= ? =30 =cos™ (?)

=30= g (reference angle)

Cosine is positive in the I" and 4" quadrants

11
:>39:E or il

Solutions : 30 = 2nm +§ or 30=2nmw+ %

(1)  Yellow Shaded Area = %(6)26 — %(4)26
=180-86 =100
Green Shaded Area = %(4)2(215 -0)

=8(2m —90)

=161 —80

Hence, 106 =167 — 80
=180 =167

16
9=

81 .
= = ? radians
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C Questions

QL. (1) tan18°= % = |CF| =20tan18°
=6.49 =6.5m
(i)  |DF = (20)* +(6.5)’
=400+42.25 = 442.25
IDF| =\/442.25 =21.02=21.0m

(i)  tan ZCAD = % _)

= |ZCAD|=tan"'(2)=63.43=63.4°

(iv) |AF" = (10)> +(21.0)?
=100+441=541
= |AF|=+/541=23.25=233m

(V) sin£FAC= m _ 65 0.279
|AF| 233

= |£FAC|=sin"'(0.279) =16.2005 =16.2°

Q2. (i) tanezip = [BP|=

|BP| tan ©
4
H , |QCl=——
ence Q| -
|PQ|=k - L B (P
tan® tanO tan 0
(ii) |PQ|:12—L:12—4\/§
tan 0
8 :4\/5
tan O
= 4\/§tan6=8
8
= tan0=——==1.1547
43
= 0 =tan"'(1.1547) =49.1° = 49°
r+2\/§
3. (1 sin45° =
Q3. (1) WG]
1 r+2\/§
= —==——
2 a2
= r+2/2=4
= r=4-22

76




(i) Area sector k, = %(2\/5)2 (g)

1 T
—5<8>(z)—"

Area sector k, =T

Area sector £, =%(4—2\/§)2 (g) = %(16—16x/§+8)(§) = 6m—427

V2

Area AABC:%(4)(4)sin45° = %16\5.L _ g

= Shaded area=8—(t+m+ 61— 4\/575)

= 8—8m+4+27
Q4. tan35° = 10 :>|S0|=L:14.28
SO tan35°
an50° = 0 = [KO|= 0 _g39
[KO| tan 50°

= [SK|" = (14.28)* +(8.39)" — 2(14.28)(8.39) cos 60°
=203.9184+70.3921—(239.6184)(0.5)
=154.5013

= [SK|=+154.5013=12.4=12m

Q5. (1)
x= 0° 45° | 90° 135° 180° | 225° | 270° | 315° | 360°
2x = 0° 90° | 180° | 270° | 360° | 450° | 540° | 630° | 720°
y = sin 2x 0 1 0 -1 0 1 0 -1 0
y = 3sin 2x 0 3 0 -3 0 3 0 -3 0
Va
3..
0 45° 90 135° 80° 225° 270¢ 315° 60°
31
Period =7
Range =[-3, 3]

(i1) (a) [=r0=5(0.8)+3(0.8)=6.4
= Perimeter =6.4+2+2=10.4cm
(b) Perimeter =50+30+2+2 =14
= 80=14-4=10

= 0= & = 1l radians
8 4
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Q6. (1) Standard Proof
b’+c*—a’ (a+1)’+(a+2)-d°
2bc 2Aa+1)(a+2)
_az+2a+l+0¢2+4a+4—a2
B 2a+1)(a+2)
a’+6a+5 (a+D)(a+)) a+5s
T 2a+1ya+2) 2a+l)a+2) 2a+4

(1) cosd=

: h
7. (1) tan25°=—— =|AO
Q7. (i) tan 5 |

(i) tan33°= BL = |BO|= ———

(iii) (60)2:( ! )+ d

tan 25° tan33°
hn h?
+

02174 0.4217

= 3600(0.2174)(0.4217) = h2(0.4217)+ h2(0.2174)
= h2(0.6391) =330.04

B = 330.04
0.6391

= h=~51631=22.72=22.7m

= 3600 =

= =516.41

h
. 20=—— SA
Q8 tan Al = SA]

h h metres

tand=— = |SD|

[SD|
SD|=5[SA|
h_ 5 h p

tan®  tan20 S
= tan20 = 5tan©

2tan©

.

2

Hence,

=5tan0
1—tan

= 2tan®=5tan®—5tan’ 0

= S5tan’0-3tanB=0

= tanO(5tan’0-3)=0

=tan®=0 or tan°0=0.6

= 0=tan"'0=0 (not valid). Hence, tan6 = J0.6 =0.7746
= 0=tan"' 0.7746
=0=37.76°=38°
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Q9. (1)

(i)

Q10. (i)

(i)

cos3x = —3
2

= 3x=cos” (?] =30° (reference angle)

Cosine is positive in the 1" and 4™ quadrants.
= 3x=30° or 330°

3x=30°+(360°)n or 3x=330°+(360°)n
= x=10°4+(120°)n or x=110°+(120°)n
= x=10°130°250° or x=110°230°350°
= x=10°110°130°,230°,250°,350°.

All solutions :

Area sector ABC = l(4) 2_7t = 16_1t
2 3 4

1 600
Area AABC = - (4)(4)sin120° = 43 .
1615 4
= Areasegment ADC=—— 43

= Total shaded area = 2(——4\/_):(32n 8\/_)cm

_ — (0.4 c=|T o
a=(0,4),b=(0,-4),c (6,0],01 (2,0)

SERICS

PB 20
sin38°  sin37°
20sin38°

sin37°
12313
0.6018
=20.46
=20.5m

= |PB|=
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Chapter 3 Geometry 1

Exercise 3.1

Q1.

Q2.

Q3.

Q4. (1)
(i)

(iii)

Q5. (1)

a=46°, b=180°—46°=134°

c=80° d=180°—80°=100°
e=180°—115°=65°

a=T1°+40°=111°, b=32°+42°="74°

180°—44° 136°

= =68°=c=68°+44°=112°
2 2

180°—-50° 130°
2 2

=65°=d, e=180°—(70°+70°)= 40°

o

1
f+f=105°=2f=105°= f =52

g+g=180°—60° = 2g =120°= g =60°
h+h=60°  =2h=60° = h=30°

a+a=124° = 2a=124° = a=62°

b+35°+35°=180° = b=180°-70°=110°
c+55°=110° = c=110°-55°=55°

Exterior angle of A = sum of 2 interior opposite angles = 30°+43° =
Hence, d+73°+73°=180° = d =180°—-146° = 34°

x=55° »=180°—(55°+80°)=45°

x+32°+32°=180°= x=180°-64°=116°
180°-116°=64° = y+64°+64°=180°
= y=180°-128°=52°
x+50°+50°=180° = x =180°—-100° = 80°
y+50°=80° = y=80°-50°=30°

Horizontal line=y =y’ +(3)2 = (7)2
= y'+9 =49

= y°  =49-9=40
=y =440
Hence, x° = (6)2 + (\/%)2
=36+40=76
= x =76 =219
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(i)  Vertical line = y = y*+(3)" =(5)’
= »’+9 =25
= =25-9=16
:>y=xﬁg:4
Hence, x° = (4)2 +(4)2
=x'=16+16=32

=x=32=42
(1) Vertical line = y =) +(6)2 = (8)2
= 17 +36=64
=y’ =64-36=28
=
Hence, xZZ(@)Z"‘(“)z
=28+16
=44
= x=44 =211

Q6. x? +(\/ﬂ)2 = (12)

= x"+44 =144

= x’ =144-44=100

= x=+100=10

Hence, y2+(6)2:(10)2
= y* +36=100
=y’ =100-36=64
:>y=\/674:8

Q7. |AC|=|AD|=|ZACD| =|£ADC|
= 180° —|ZACD| =180°—|£ADC|
= |ZACB|=|ZADE|
|BD|=|CE| = [BC|+|CD| = |CD|+|DE|
= |BC| = |DE|
In As ABC, ADE
|AC|=|AD|
|ZACB|=|ZADE]|
BC|=[DE]
= As are congruent by S.A.S.
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Q8. (i)
(ii)

(iii)

Q9. (1)
(i)

Q10. (i)

(i)

QI1.

alternate angles

In As AMD, MBP
|£DAM|=|ZMBP|
[AM]= M5
| ZAMD| =|£BMP|
= As are congruent by A.S.A.
As AMD, MBP are congruent = |AD| = |PB|
ABCD is a parallelogram = |AD| = |BC|
= |[PB|=|BC|
= B is the midpoint of [CP]

Lengths of sides may be different
In As PTQ, STR

|£TPQ|=|£TSR|
[PQ|=[Rs]
|£PQT|=|£TRS]|

= As are congruent by A.S.A.

90° +|£ZCBG| = 90° +|ZCBG]|
= |£ZABG|=|ZCBE|

In As ABG, CBE A
|AB| = |BE|

|£ABG| =|ZCBE|
IBG|=|BC|

= As are congruent by S.A.S.

= |AG|=|CE| D

2

[ED[" = (4)" +(8)
=16+64
—80
= |ED|= 80
[HD[ =[HE[ +|ED[ = (5)" +(v80)
= 25+80
=105

= |HD|=+/105
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Q12. |£ADE|=|£ZEDC]|

|£DEA| =|£EDC]|
= |ZADE| =|ZDEA|
= |AD| =|AE|

ABCD is a parallelogram = |AD| = |BC|

= |AE|=|BC|

Exercise 3.2

Q1. (1)

(ii)

Q2. (i)

(i)

(iii)

Area AABC = %(9)(8) =36cm’

Area AABC = %(12)(}:) =36

= 6h=36

= h:ﬁ=6cm
6

Area A = %(6)(8) =24

Area A = %(10)(}1) =24
= 5h=24

= h:%=4.8cm

Area A = %(12)(14) =84

Area A = %(16)(}1) =84
= 8h =284

= h:%:lO.Scm

Area A = %(24)(18) =216

Area A = %(20)(/1) =216

=10h=216

h=ﬁ=21.6cm
10
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Q3. (i)  Area parallelogram = (12)(8) = 96 cm’
(i1)  Area parallelogram = (14)(9) =126cm’

(ii))  Area parallelogram = (13)(11) =143 cm’

Q4. Area ABCD =(22)(14) =308 cm’
Area ABCD =|BC|(18) =308

= |BC|=%=17%cm

Q5. (i) Largestis ZBAC; Smallest is ZACB

(i) |AC|>5cm and <15c¢m

Q6. (i) Area ABCD =280
= Area triangle ADC =40

= %|AC|.|DE| =40

=~ (16)DE|=40
= 8|DE| =40

= |DE|=4T‘O:5cm

(ii) Area AADC = Area AABC
= Liac|.|DE|=L|ac|.[BH
2 2
= IDE| = |BF|
(iii)  Area ABCD = |AB|.h=80

= (10).2=80

h=@=80m
10



Q7. (i) Area ABCD=2 Area ADCB=2(15)=30cm’
(i)  Area ADBE=2(15)=30cm’
(ii)) ~ Area ADCE =3(15)=45cm’

(iv)  Area ABCD =|DC|.h =30
=(7.5)h=30

h=£=4cm
7.5

Q8. (i) [AF] bisects area ABFE.
Since area AAFE =30 sq.units = Area AAFB = 30sq.units

(i) Area ABCDE =30+30+30+60 =150sq.units

1 Y

Q9. (i) Area APXY = %|PX|.h =3 (3)(4)=6 T
Area Rectangle BPXC = (3)(a) =3a 4
= Total area=3a+6=3(a+2) l

B X

a
Shaded area = Area ADEG — Area AEFG
1 1
=—(2)(8a)==(2 ul LY.
()83 L
=8a—a="7a

(i)) Hence, 7a=3a+6
=4a=6

= a=§=1.5
4
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Q10. (i)

(i)

Q11.

Q12. (i)

Area ABCD + Area AADE

= (5)(2)+5(5)(4x-2)
=10+10x—5 .
=10x+5=5(2x+1) A
Area EFGH + Area HGQP o)

=(3)(x)+(3)(3x)

=3x+9x + [0 1 +
=12x B 5 NG®

Hence, 12x=10x+5
=2x=5

= x=§=2.5
2

Shaded area = Area ABCD — Area AEFG ¢ 12cm »

A > E 2D
~ (12159 /\
=96-20 8cm
=76cm’
B/ s rJ

AFED is a parallelogram
and diagonals [AE] and [DF] bisect each other.
In As AXD, FXE; X Y
[AX|=[XE|
| ZAXD| =|£ZFXE|
|AX]|=|XF| D E C
= As are congruent by S.A.S.

= As AXD, FXE are equal in area.

Similarly, As FYE, BYC are equal in area.

Hence, Area AAXD + Area ABYC = Area AFXE + Area AFYE
ie, Blue shaded Area = Yellow shaded Area
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(i) AB|DC = Area AADE = Area AFDE A

Hence, Area Triangles D+ &) = Area As Q+®)

= Area A D= Area A Q) @
Similarly, Area AFEC = Area ABEC @

Hence, Area AsQ)+ ©) = Area As @+ ©)

= Area AQ)= Area A @)

Hence, Area As(D+@ = Area As @ +B)
ie, Blue shaded Area = Yellow shaded Area

. 1
Q13. (i) Area AAFD = EArea ABCD
Area ADEC = %Area ABCD

= Area AAFD = %Area ADEC

ie., Area As DO + @ +shaded green = Area As 3 + @ + shaded green
= AreaAs D+ D =Area AsQ) + @

1 A E
(i)  Area AAFD = EArea ABCD 5
. 1 @
Hence, remainder = EArea ABCD
ie, Area As ABF+FCD = %Area ABCD 5

Hence, Area AAFD = Area AABF + Area AFCD
= Area As D+ @ +shaded green = Area AsB®+Q+©®+@D+@D
= shaded green = Area As®) +© + @

ie, Region shaded in green = Region shaded in blue

Exercise 3.3

Q1. (i) gzi 6 =15

X
1
= x=—5=25
6
() S Lax=36
46
= x=ﬁ=9
4
iy 21 o270
5 X
70
12 6

88



Q3.

Q4.

Qs.

§=9:5x:42 3.7
7 x 2y
= y=238
ﬁ=§:>4a=24
4 4
24
= a=—=6
4
lzi:lOb=84
10 12
b=&=8.4
10

RS| |RT] :E_E
RX| |RY] "5 6
= 5[RT|=72

= [RT|= % =144

|AX| |AY] L3 AY]|
|AB| |AC|] "5 8
= 5|AY|=24

= [AY|=% =48

IBC| |AC| |BC| 7
= = = —
IPQ| |AQ 3 5
= 5|BC|=21

21_

=
[BP| _|cQ| _ [BP[_2
PA| QA 4 5
= 5|BP|=8

= [BC|=—=42

= |BP|:§:1.6



Q6. (1)

(ii)

(iii)

Q7. (1)

(i)

Q8.

Q9. (1)

AY| |AX| |AY] _2

= =
lyc| |xB| 10 1
= |AY|=20cm

xv|_[aX|_[xY|_2

= = =
IBC| |AB| [BC| 3
= |XY|:|BC|=2:3

IXY| |AX| |XY] _2

= =
IBC| |AB| = 30 3
= 3|XY|=60

= |XY|=6?0:20cm

IDE| |GH] 1_ 8
_— = —
|EF| HI] "1 [HI|

= |HI| =8cm
IDE| |GJ] 1 |G|
—_— =
[EF| PK| 1 7

:>|GJ|=7cm

= |~

[AB]
= = x.|AB|=12

= |AB=2
X

As ABC, DEF are equiangular

because .

ZBAC|=|ZEDF|
* |ZABC|=|£DEF|
* |ZACB|=|£DFE|.

Hence, As ABC, DEF are similar.
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(1)
(iii)

Q10.

Q11. (i)

(i)

Q12. (i)

320 = (3.5)x =48
8 x
_48_9
35 7
35 4 =(3.5)y=32
8
L2
Y7357 7
0 L ge=36
6 8
:x=§—45
8
3=§:>6y=24
y 8
24
= :—:4
7%

[XY] corresponds to [AB] because |£YZX|=|£BCA|.

X 0x=90
6 10

x=—=9
10
YD y0p213s
9 10
BN
10
Y1 9,290
6
90
= y=—=10
Y7
o2 5 9x=150
10
1
= x=i0:l6—
9

.. x 4
1) —=—
(1) 12 6

= 6x=48 =>x=8§
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o P12 gepj-n

= |CD|:2:9
8
(i1) M=2:>8|AD|:144
12 8
= |AD|:%:18

Q14. () As DAB, DBC are equiangular because
- |£DAB|=|£DBC(|
- |ZABD|=|£CDB]|
Hence, As DAB, DBC are similar.

Gy _4 _[pB|

= |DB|" =36
DB
—|DB|=+/36 =6
Q1s. As ABD, ACD are equiangular A A

because (i) |£ADB|=|ZADC|

(ii) |£ABD|=|£CAD| 75 7.5

Hence, |/BAD|=|ZACD|
= As ABD, ACD are similar. .
BD|_|AD| _ [BD|_75 B DC 3
|AD| [CD| 75 5
= 5|BD|=56.25
= |BD|=565ﬁ=11.25
|AB| |AD| |AB| 7.5
AC| [cD| 6 5.
= 5|AB|=45

= |aB|=2-9
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Q16. (i) AABC and ADBC

(i) |AB| |[BC| m 4
[BD| “[pc] " 32
=2m=12

= m=6

AC| _[BC] _ n+2_4

IBC| |pC| ~ 4 2
=2n+4=16
=2n=12
= n=6

Q17. 3 4
6 3+x
=9+3x=24
= 3x=15
= x=35

QI8. (i) AWXZ

(i) |xz| |WX| v+3 5
LI S S = —_ —
WX|  |XY] 5 3
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Q20.

Q21.

1445
2
_—1+42.236
2
=0.618

1

Hence, ratio = = or 1:1.618
0.618+1 1.618
X
2_Y
y X A4 A4
2
=yi=" x x
2 2 2
=x’ =2y’ < X
2
= x=42y" =2y :i_%
15 x < 15m >
25 1.8 T '
=25x=27 1.2m|
x:22_75 | 15m
= x=108m 3.7m T
2.5m
1.8m

Exercise 3.4

QL. (1)

Q2.

Za=2(48°)=96°
Zb=12(44°)=88° and Lc =180°—44°=136°

Zd =2(42°)=84° and Le = %(180" —84°) =48°

ZLa=52° Lb=44°, Lc=45° Ld=20°
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Q3. Za=47°, £b=2(47°)=94°, Lc= %(180" —94°)=43°

Q4. Zf =40°, £g=180°—(85°+40°)=55°, Lh=Lg=55°

Q5. Za=42°, £b=90°—-42°=48°
50°+50°=100° = 180°-100° = 80°

= Lc= %(800) =40°

Zd = %(180" —70°)=55°

ZLe=90°—Zd =90°—-55°=35°

Q6. Za=180°—85°=95°
Zb=180°-105°=175°
180°—86° = 94° = 2/c = 180° —94° = 86°
1
= Jc= E(860) =43°
£d =180°—(32°+32°)=116°
Ze=180°—116°=64°

Q7. 360°—(108°+120°) =132°
180°—132°=48°
= 48°+2=24°
= /A =24°+36°=60°
ZB=36°+30°=66°
ZC=24°+30°=54°

Q8. (i) |£0ST|=90°
(i)  |£OSP|=90°-40°=50°
(iii) |£OPS|=|£OSP|=50°

(iv) |£SOP|=180°—(50°+50°)=280°
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QY. Za=55°
£b=90°, Zc=180°—(90°+41°) = 49°
£d =90°-41°=49°
Ze=90°-23°=67°

Q10. (i) |£BAC|=62°

(i) |ZABD|=44°

Q11. (i) InAs AOP, BOP

|OA|=|OB|
|ZOAP|=|£0BP|
jop|= jop|

= As are congruent by R.H.S.

(ii)  Since As AOP, BOP are congruent
= [PA|=|PB|

(i) |ZAPB|+|ZAOB|=360°—(90°+90°)
=180°

Q12. |ZAOT|=180°—40°=140°
= |ZATO|+|ZOAT|=2|£ZATO|=40°
40°

=|£ATO|=
2

=20°

Q13. (i) |ZABC|=180°—-34°=146°

(i) |£BAC|+|£BCA|=180°-146°
= 2|£BAC|=34° .| 4BAC| =|£BCA| as AABC is isosceles
34°

= |£BAC|= 5

=17°

Q14. Ix+ Lx+ Ly+ £y =180°
= 2(Lx+ £y)=180°

180°

= Lv+Ly=—"—=90°
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Q15. (i)
(i1)

(iii)

Q16.

Q17. (i)
(1)
(iii)

As XRZ, YQZ, PYX

| ZRPQ| = 180° — (58° + 64°) = 58° P
= |£PXY|+|£PYX|=180°-58°=122°
= 2|£PXY|=122°
= |£PXY|=61°

|£XZY|=180°—(61°+58°)=61°
|£ZYX|=180°—(61°+58°)=61°
|£ZXY|=180°—(61°+61°) = 58°

| ZQAR|=180° - (70°+70°) = 40° A
|£CQS| =180°—(70°+54°) = 56°
|ZACB| =180°—(56°+56°) = 68°
Q /170° 70°\ R

549
56°

|£AOB|=2(53°)=106°
|£BTA|=180°-106° = 74°

|ZABT|+|£BAT|=180°-74°
= 2|ZABT|=106°

106°

= |£ABT|= 5 =%
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Q18. (i) |£DBA|+|£BDA|=180°-84°
= 2|Z/DBA|=96°
96°
2

= |£DBA|=—=48°

(i) |£BCA|=|£BDA|=48°

Q20. Using circle theorem in Q19:
ZLa="78° Lb=39°
Zx =50°
Zy =180°—(62°+50°) = 68°

Zc+ Zc=180°—-54°
= 2Zc=126°
= ZLc=63°

Le+ Le+ Zd =180°
=  Zd=180°—(63°+63°)="54°

Q21. In As ABE, ECD;
|£BAE| =|ZEDC|
|ZABE| =|ZECD|
|ZAEB| =|ZCED|
= As are equiangular

= As are similar

Q22. (i) |ZBAE|=|£ECD|
|ZABE| =|ZECD)|
= |£BAE|=|ZABE|
=AAEB is isosceles

(i)  (b) is not always true.

Q23. X +(7) =(41)
= x> +49=1681
= x> =1681-49
= =1632

= x=+1632=4102 (=40.4cm)
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Q24. (i)

(i)

IXQ|" +(30)" =(110)°
= |XQ[ +900=12100
= [XQ[ =12100-900

= =11200
=|XQ| =~/11200

=407 (=105.8cm)
= |AB|=(40v7)em

Triangles XYQ and YZT are similar
110 70+P
- — =
30 P-70
=110P-7700=2100+30P
=110P-30P =2100+7700

= 80P =9800
= P = M =122.5cm
80

=|2C|=52.5cm

40 cm
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Chapter 4 Co-ordinate Geometry: The Circle

Exercise 4.1

QL (1) x*+y'=Q2) Y =2x"+)y" =4
(i) x*+y’=06)Y =2x*+y" =25
(i) ¥ +y*= (\/5)2 =x+y' =2
(iv)  x*4+y*= (3\/5)2 =x"+)y" =18

3Y’ 9
v 1y’ =S| =Py ==
(V) x"+y (4) Y=
=16x>+16)y° =9

. 1Y 2
(vi) x2+y2=(25) :>xz+yz=75

= 4x> +4y> =25

Q2. (0,0), (3,4) = radius = \|(3—0)* + (4—0)’
=J9+16
=25=5

Hence, x*+1y°=(5) =2 x"+)y* =25

Q3. (0,0), (—4,1) = radius = /(=4 — 0)> + (1-0)’
=v16+1
=J17
Hence, x*+ > =(17) = x> +* =17
Q4.()  (~4,-3),(4,3) = midpoint = (‘4 o= 3)

=(0,0) [the midpoint is the centre]

(i)  (0,0)(4,3) = radius = /(4—0)* +(3—-0)’
J16+9
J25=5

(i) xX*+y*=05) =2x"+y° =25

101



Qs.

Q6. (1)
(i1)
(iii)
(iv)

)

(vi)

Q7. ()

(i)

Q8.

S 4-4 —1+1
(4,-1) (—4,1) = midpoint = (T’ 5 )
=(0,0)
(0,0) (4,-1) = radius = \/(4 —0)> +(-1-0)?
= Jl6+1=17

Hence, x> + y* =(//17) = x? + »* =17 is the equation of the circle.

=9 :>r=\/§=3
rr=1 :>r=\ﬁ=1

=27 =>r=+27=33

4x2+4y2:25
25
= X +)y ==
YTy
, 25 25 5
r o =— = |— =—
4 4 2
9x>+9y° =4
4
= xX+y =—
S
, 4 4 2
= == =r=,[-==
9 9 3
16x” +16y> = 49
49
= xX+)y =—
ST
, 49 49 7
= r’= =, ===

=— =r
16 16 4

Radius = perpendicular distance from (0,0) to 2x+ y—5=0.
PO+1O-5_5 5 N5 _
Joy+ay N5 55

Equation of circle: x> +3* = (\/5)? = x*+3? =5

= radius =

Point (0,0) ; tangent:4x—-3y—25=0
[4(0)-3(0)-25] 25 25
= = —= 5
J@r+-32 V255

Hence, equation of circle: x> +y* =5 = x>+ y> =25

= radius =
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Q. Centre =(0,0) ; tangent:3x—y+10=0
3(0)-1(0)+10

[3(0)-1(0) |: 10 - J1o
Jr+(17 1o

Hence, equation of circle : x* + y* = (\/ﬁ )?

= radius =

:>x2+y2=10

Q10. Centre (0,0), radius=2+/5
— Equation of circle : x* + y* = (24/5)
=xi+ y2 =20
centre (0,0) ; linet:x—-2y+10=0
|1(0)—2(0) +10|
VI +(=2)°
10 1045 —10\/5:2\5

= perpendicular distance =

=—== = = radius
NERRNENG
Hence, ¢ is a tangent.
Exercise 4.2
Q1. (i) Centre (3,1), radius=2
Equation of circle: (x=3)*+(y—-1)>=(2)’ =4
(i)  Centre (1,—4), radius= J8
Equation of circle: (x—1)*+(y+4)’ = (\/g)2 =8
(i)  Centre (4,0), radius= 23
Equation of circle: (x—4)> +(y—0)> = (2+/3)* =12
(iv)  Centre (0,-5), radius = 32
Equation of circle: (x—0)> +(y+5)> = (3v2)* =18
Q2. Centre (2,2), point (5,1) = radius =+/(5-2)* +(1-2)
=3’ +(-1)
=J9+1=410

Equation of circle : (x — 2)2 +(y— 2)2 = (\/m)2 =10

3—-1 5+1

Q3.() (3,5),(~1,1) = midpoint = (TT) =(1,3)

(i1) Centre (1,3), point (3,5) = radius = \/(3 ~1)*+(5-3)°
=22 +22 =8

Equation of circle : (x —=1)* +(y—=3)* = (\/g)2 =8

103



Q4. (i) Centre=(3,2), radius=+/16 =4
(i)  Centre =(-2,6), radius= J8 =22
(iii)  Centre =(3,0), radius=+/5
(iv)  Centre = (0,-2), radius= J10

Q5. Radius = /18 =32
= diameter = 2(3\/5) =632
Hence, centre = (-2,5), radius= 6\/5
— Equation of circle : (x+2)> +(y—5)* = (62)* =72

Qe6. Centre = (3,3), radius=3
Equation of circle : (x—3)” +(y—3)* = (3)
= (x=3) +(-3"=9

Q7.() 2g=-4 =g=-2
2f=8 = f=4

w2 {----

= centre=(-g,—f)=(2,-4)
and radius = \/g2 +fi-c= \/(—2)2 +(4)* +5

=V4+16+5=25=5

(i1) 2¢=-2 =>g=-1
2f=-6 = f=-3
= centre=(-g,—f)=(1,3)
and radius = \/(—1)2 +(=3)*+15
=J1+9+15=+25=5
(i) — 2g=-8 =g=-4
2f=0 = =0
= centre = (4,0)

and radius = \/(—4)2 +(0)’+8=16+8 =24 =26
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S_,1
2 2
2f=—6 = f=-3

(1v) 2g=5 =>g=

= centre = (—2%,3)

2
and radius = \/(2%) +(=3)*+5 =, /20% =

(v) x2+y2—2x+§y=0

o | o

= 2g=-2=g=-1

and 2f=% :>f:%

= centre=|1,——
4

2
and radius = (—1)2+(§) = /1+2= f§=§
4 16 16 4
33

(vi) x2+y2—7y+?=0

= 2¢g=0 =g=0

and 2f =-7 :>f:_%:_3l

2
1
=  centre= (0, 35)

2
and radius = (0)2+(—3l _33_ £_£=\/Z=2
2) "4 N4 4

Q8. Circle: x* +y* —4x+2y-20=0
Point (5,—5) = (5)* +(=5)* —4(5) +2(=5) - 20
=25+25-20-10-20=50-50=0, true

Q9. Circle: x>+ 1> +2x—-4y-20=0
Point (3,6) = (3)* +(6)” +2(3) —4(6) — 20
=9+36+6—-24-20
=51-44=7>0 = outside circle

Q10. Circle: x* +y* —2x+4y—-15=0
Point (3,1) = (3)* +(1)* =2(3) +4(1)-15
=9+1-6+4-15
=14-21=-7 <0 = inside circle
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Q11.

Q12.

Q13. (i)
(i1)
(iii)

Q14. (i)
(i1)
(iii)

(iv)

Q15.

Circle : x>+ y* —6x+4y+4=0

Point (1,1) = (1)* +(1)* =6(1)+ 4(1) + 4
=1+1-6+4+4
=10—-6=4>0 = outside circle

2g=-8 =>g=-4
2/=10 = f=5
radius=7 =g*+ f2—c =(-4)> +(5) -k =7
= 16+25—k =49
= —k=49-41=8
= k=-8

Sketch circle &

Radius =4

Centre = (—4,3)

Equation of circle: (x + 4)2 +(y— 3)2 = (4)2 =16

=4 =>r=2

Centre k; = (4,-4)

k, has centre (4 —4), radius = 2

= Equation k; : (x—4)’ +(y+4)* =(2)* =4

k, .... 1ts centre 1s (0,—4).

Centre = (—4,4)

Radius =4

Equation of circle : (x +4)> +(y—4)’ = (4)
= (x+4) +(y-4) =16
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Q16.

Q17.

(1)

(i)

Q18. (i)

(i)

(x=2)"+(y—6)* =100
centre = (2,6)=C

0-6 -6 -3

C=(2,6), P=(10,0) slopeCP=——=—=—

(4.6), (10,0) slope 10-2 8 4
line4x—3y—40:0:>slope:_—a:_—4:i
b -3 3

product of slopes w,.w, = (?)(%) = _1—122 =-1

Hence, CP is perpendicular to the given line.

Centre=> y=x(1y=—x+4

=>x=-x+4

=2x=4

>x=2=y=2
Centre = (2,2) and diameter = 2 = radius =1
Equation of circle : (x —2)* +(y—2)> =(1)’ =1

(x+2)° +(y+1)> =25

centre C =(-2,-1), radius=35
centre B=(3,-1), radius=10
centre A= (—7,—1), radius =10

(x+7)°+(y+1)> =(10)> =100

Exercise 4.3

Q1.

Circle: x> +y* =10

= centre =(0,0) , radius = V10

[:3x+y+10=0

3(0)+1(0)+10] _ 10
Jor+ay
10510 _ o=
NN

Hence, / is a tangent to the circle.

perpendicular distance =

= radius
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Q2.

Q3.

Q4.

Qs.

Q6.

(x=3)+(y+4)° =50

= centre = (3,-4) ,
line: x—y+3=0

perpendicular distance =

radius = \/5 = 5\/5

1(3)—1(—4)+3]|

V) +(=1)?
_10_10 2 _10V2 _ 5 .
_\/5_\/5\/5_ 5 = 542 = radius

Hence, the line is a tangent to the circle.

(x+2) +(y=1*>=16
= centre =(-2,1) , radius:\/E:4

line: 3x—4y—-12=0

perpendicular distance =

3(-2)-4(1)-12|

VB +(-4)’

_-6-4-12]

V25

Hence, the line is not a tangent to the circle.

Centre = (—1,2), tang

ent:2x—-3y—-5=0

2D 3@ -9 _|-2-6-5_ 18 _ 5

Radius =

Equation of circle : (x

Jor+y B U3

+1)’+(y-2° =13 =13

Centre =(2,1), tangent: x—y+5=0

1(2)-1()+

Radius =

Jy + -1y

Equation of circle : (x

X'+ =2x-2y+1=0

(1) 2g=-2 = g=-1
2f=-2 = f=-

= centre=(1,1)

5| [2-1+5 6

22
_6. 2 e
N RGIEE

=2+ (=1’ =(3V2)" =1

(i) Radius = \/g* + /2
(111) Sketch of circle

—e =)+ (-1 —1=1+1-1=+1=1
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(iv) |-g|=]-1=1=radius
|—f| = |—l| =1=radius

Q7. Centre =(2,2) = (-g,—f)
Radius = |—g| = |—f| = |—2| =2
Equation of circle : (x —2)* +(y—2)> =(2)’ = 4

Q8 Centre = (253) = (_ga _f)
Touches y-axis = radius = |-g| =[2| =2

Equation of circle: (x—2)* +(y=3)>=(2)° =4

Q9. ¥’ +y —4x+6y-12=0
1) 2g=—4 = g=-2
2f=6 = f=3
centre = (—g,—f)=(2,-3)
radius = \[g” + 17 —c = \(-2)* +(3)* +12

—J4+9+12=/25=5

(1) Tangent:3x+4y—k=0
3(2)+4(-3)—k| _ 5

Radius =
NGB+ (@)
|6—12—k|_5
V25
= |-6—k| =25
= —-6-k=25 or 6+k=25
= —k=31 or k=25-6
= k=-31 or k=19
Q10. () Midpoint [AB]= [E 2+ 2] _ (l, O)
2 2 2
SlopeAB:ﬁzf:4
1-0 1

1
Perpendicular slope = -

1 1
= Equation:y—-0=——| x——
q y 4( 2)

1
= 4y =—l(x—§)

1
= 4y =-x+—
4 2

= 8y =-2x+1
= 2x+8y—-1=0
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(i) Midpoint [BC]= [M, ﬁ] = (2’ ) l)
2 2 2

-3+2 1

4-0 4

Perpendicular slope =4

Slope BC =

= Equation: y+2% =4(x-2)

1
= y+2-=4v-8

= 2y+5=8x-16
= 8x—2y—21:0

(i) 8x—2y=21

2xt8y= 1 &
= 32x-8y=84
34x =85 (adding)
8 5
= -
34 2
5
= 8| =|-2y=21
(2) g
= 20-2y=21
= -2y=1
= __l:> oint—(é —l)—centre
S 2’ 2
2 2
(iv)  (1,2), é,—l = radius = é_l + _1_2
2 2 2 2
9 25 17
= —_t — = -
4 4 2

2

5Y 1Y 17

\ Equation of circle:| x—= | +| y+—| = .[—
vt (x2) (yz)(zJ
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Q11.  General equation : x* + y* +2gx+2fy+c=0
point (0,0) = (0)> +(0)*+2g(0)+2£(0)+c=0
0+0+0+0+c=0 = ¢=0
(2> +(0)* +2g(2)+2f(0)+c=0
4404+4g+0+c=0
4g+c=-4
(3) +(=1)> +2g(3)+2f(~1)+c=0
9+1+6g-2f+c=0
6g—-2f+c=-10

U

point (2,0)

point (3,—1)

L L R

4g+0=-4
4g=—4 = g=-1
Hence, 6(-1)-2f+0=-10
-2f=-4
f=2
= X+ +2(-D)x+2(2)y+0=0
= X' +y =2x+4y=0

Q12. General equation: x* + > +2gx+2fy+c=0
point (0,0) = (0)? +(0)* +2g(0)+2/(0)+c=0
= 04+04+0+0+c=0 = ¢=0
point (<2,4) = (=2)? +(4)* +2g(~2)+ 2f(4)+¢c =0

= 4+16-4g+8f +c=0
= —4g+8f +c=-20
c=0 = —4g+8f=-20
= -g+2f=-5
point (-1,7) = (=1)>+(7)°+2g(-D)+2f(7)+c=0
= 1+49-2g+14f +c=0
= —2g+14f +c=-50
c=0 = —2g+14f=-50
= —-g+7f=-25
—-g+2f=-5
—g+7f=-25 (subtracting)
-5 =420
= f=-4
=>-g+2(-4)=-5
= —-g-8 =-5
= -g=3 = g=-3

= X+ +2(-3)x+2(-4)y+0=0
= x’+)"—-6x-8y=0
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Q13. Centre(—g,—f)onlinex+2y—-6=0
= —-g-2f-6=0 =-g-2/=6
point (3,5) = (3)’ +(5)*+2g(3)+2/(5)+c=0
= 9+25+6g+10f+c=0
= 6g+10f +c=-34
point (-1,3) = (=1’ +(3)* +2g(-D)+2f(3)+c=0
= 1+49-2g+6f+c=0
= —2g+6f+c=-10
6g+10 f 4+ c = —-34 (subtracting)
—8g—-4f=24
= —2g-f=6
—2g-4f=12
3f=-6
= f=-2

= —g-2(-2)=6
= —g+4=6
= —g=2=g=-2
Hence, 6(-2)+10(-2)+c=-34
= -12-20+c=-34
= c=-2
= X+ +2(-2)x+2(=2)y-2=0
= x’'+)y’—4x-4y-2=0

112



Q14. Centre (—g,—f)ison x-axis = —f =0

= f=0
Point (4,5) = (4)’ +(5)° +2g(4)+2f(5)+c=0
= 164+254+8g+10f+c=0
= 8g+10f +c=-41
f=0= 8g+10(0)+c=-41 = 8g+c=-41
Point (-2,3) = (-2)* +(3)’ +2g(-2)+2f(3)+c=0
= 4+9-4g+6f+c=0
= —4g+6f+c=-13
f=0=-4g+6(0)+c=-13=-4g+c=-13
8g+c=-41
—4g+c=-13 (subtracting) (-g,0)
12g =-28
L7
12 3
= —4(—z)+c:—13
3
= §+c=—13
3
= c =—13—§:—6—7
3 3

Hence, x* + y° +2(—%)x+2(0)y—?: 0

=3x*+3)° —14x-67=0

Q15.(1) x*+) —4x—-6y+k=0
2g=—4 = g=-2
2f=—6 = f=-3
= centre (—g,—f)=(2,3)

circle touches x-axis = r= |—3| =3

(i) Radius=+/g’+ /7 —c = \J(-2)* +(-3)* —k =3
= 4+9—k =9
= —k=-4=k=4
and point T =(2,0).
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Q16. (i)

(i)

Q17. (i)
(1)

(iii)

Centre = (-g,—f)
= r=—-gand r=—f

= —g=-f = ¢g=f
Centre in the first quadrant = g, /' <0
(0,0)(—g,—f) = distance = 3v2

= J(-g-07+(-/ -0’ =32

= g+ =032y =18
g=f = g +g' =18 ©.0
= 2¢° =18
= g2=9
= g=-3 or g=3(Not valid)

= —g=3,-f=3
centre (3,3) radius=3
Equation of circle : (x=3)+(y-3)°" =3
= X’ —6x+9+)y"—6y+9=9
= X+’ —6x—6y+9=0

The perpendicular to a tangent at the point of contact passes through the centre of the circle.
Tangent: 3x+2y—12=0
a 3 . 2
= slope =——=—-= = perpendicular slope = —
b 2 3
point B =(4,0)
2
= equation: y—-0= g(x -4)

= 3y=2x-8
= 2x-3y-8=0

3+4 -5+0 7 =5
A=(3,-5),B=(4,0) = idpoint =| —, ===
( ) (4,0) midpoin ( 2 5 ) (2 2)

0+5 5 1
slope AB = 1.3 = n = perpendicular slope = — 3
-3
= equation: y+§= xX—=

= 5 +—:—x+—
T 2

= x+5y+9=0
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(iv) 2x—-3y=38
x+5y=-9 @
2x—-3y=38
2x+10y =—18 (subtracting)
—13y=26 = y=-2
= 2x-3(-2)=8
= 2x+6=38
= 2x=2 = x=1
= centre =(1,-2)
point A =(3,-5)

= radius = \/(3 —1)’ +(=5+2)°
=22 +(=3) =4+9=13

(v)  Equation of circle: (x—1) +(y+2)* = (\/13)* =13
= X =2x+1+1y’+4y+4=13
= ¥+ =2x+4y—-8=0
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Q18.

(7,2) (7,10) Equation of chord: x =7
Midpoint =(7,6)
= Equation of perpendicular bisector: y =6

= —-f=6 = f=-6
Radius = distance between(—g,— /) and (-1,— f)
Radius=-1+g

= N+ fP—c=-1+g
= g+ f-c=(-1+g)’=1-2g+g’
= f2—c=1—2g
f=-6 = (-6)’—-c=1-2g
= 36-c=1-2g
= 2g—c=-35

Point (7,2) = (7’ +(2)°+2g()+2f(2)+c=0
= l4g+4f+c=-53
f=-6 = l4g+4(-6)+c=-53
l4g+c=-53+24=-29

2g—c=-35

l4g+c=-29 (adding)

l6g =-64

= g=—4
14(—4)+c=-29

= —-56+c=-29

= c=-29+56=27

Hence, equation of circle : x> + y* +2(—4)x +2(—6)y+27=0

/\(7, 10)

-1, ) / =gt (g, —f)
xX= 1\
N AU
y

= x’+)"-8x—-12y+27=0
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Q19.

Q20. (i)

(ii)

(111)

Radius =20 = \/g2+f2—c=\/%

= g+f1-c=20

Point (-1,3) = (=1)>+(3)*+2g(-1)+2f(3)+c=0

= 1+9-2g+6f+c=0
= —2g+6f+c=-10
and g’ + f* —c=20 (adding)
= g -2g+[7+6/=10
Centre (—g,—f)online x+y=0
= —g—-f=0
= g=-f

Hence, (—f)* =2(=f)+ f>+6f =10
= fP+2f+f+6f-10=0

- 21248 -10=0
= fP+4f-5=0
= (f+5)(f-D=0
= f=-5or f=1

= g=—(-5=5o0or g=—(1)=-1
= (5 +(=5)°=c=20 or (=1)>+(1)*=c=20
= 25425-¢=20 = 1+1-¢=20
= c=30 = c=-18

C,: x*+y*+10x-10y+30=0
C,: x’+)"—2x+2y-18=0

(x=5+(y-3)"=4 -~
centre = (5,3)
=4 = r=2 o1
Line is parallel to x-axis and goes through (5,1)
= equation: y=1
Rear wheel radius =3(2) =6
10 units from (5,1) = (15,1)

= centre of rear wheel’s rim = (15,7)

= equation: (x—15)>+(y—7)> =(6)* =36
2 units to the left = centre =(13,7)

and radius = 6
= equation: (x—13)’+(y—7)> =(6)’ =36
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Exercise 4.4

Q1. Circle: x* + y* =8 = centre = (0,0), point P(2,2)

2-
= slope of the radius [op] = 0=

(e}

[\

= perpendicular slope = —1
Equation of tangent: y—-2=—-1(x—-2)

= y-2=-x+2

= x+y=4

Q2. Circle: x*+)»° =10 = centre =(0,0), point (-3,1)
= slope of radius = 1=0 = !
-3-0 3
= perpendicular slope =3
Equation of tangent: y —1=3(x+3)
= y=1=3x+9
= 3x—-y+10=0

Q3. Circle: x> +y* =17 = centre =(0,0), point (4,—1)
= slope of radius = -1=0 = 1
4-0 4
= perpendicular slope = 4
Equation of tangent : y+1=4(x-4)
= y+1=4x-16
= 4x-y-17=0

Q4. Circle: (x—1)" +(y+2)* =20
(1) Point P(3,2) = (3—-1)’+(2+2)*=20
= (2’ +(4) =20
= 4+16=20
= 20=20 = True

(i)  Centre=(1,-2)

(i) C(1,-2) P(3,2) = slope CP= ?r_f _ % _5

1
= perpendicular slope = -

: 1
Equation of tangent : y=2=- ) (x=3)

= 2y—4=-x+3
= x+2y-7=0
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Qs.

Q6.

Q7.

Circle: (x+4)* +(y—3)’ =17
centre = (—4,3)
point (0,2)
slope radius = 32 = _1
—4-0 4
perpendicular slope = 4
Equation of tangent: y—-2=4(x-0)
= y—2=4x
= 4x-y+2=0

Circle: x*+y* —4x+10y—-8=0
2g=—4 = g=-2

2f=10 = f=5

centre = (_g> _f) = (25_5)

radius =/g> + 7 —c = (=2)* +(5)* +8

=J4+25+8=+37

point (3,1)

slope radius = —-l = -6 =6
2-3 -1

1
perpendicular slope = — E

: 1
Equation of tangent : y—l=- P (x=3)

= 6y—6=—x+3
= x+6y-9=0

Point (0,0) line: 3x—4y—-25=0
3(0)—4(0)- 25| _|-25]

JOy+(—4y V25

25

Perpendicular distance =

Circle x*+y* =25
— centre=(0,0) radius=+25=5
Perpendicular distance from (0,0) to line =5

Hence, line 3x —4y —25=0 is a tangent to the circle.
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Q8.

Q9.

Circle: x*+3y* —6x—-4y+8=0

2g=—6 = g=-3

2 =4 = f=22

= centre=(—g,—f)=(3,2)
radius = \[g” + f> —c = (-3)’ +(=2)> -8 =5
line: x+2y—-12=0

1G)+22-12 |- _ 5
Jo+@y 5

Hence, line x+2y —12 = 01is a tangent to the circle because the perpendicular

Perpendicular distance =

distance from the centre of the circle to the line = the radius length.

Circle: x>+ —6x—2y—-15=0
2g=-6 = g=-3
2f=2 = f=-1
= centre=(—-g,—f)=(3,1)
radius = \/g> + f2 —c = (-3) + (=1’ +15 =25 =5

: , 133)+4(1) + ¢|
Tangent: 3x+4y+c=0 = perpendicular distance = % =5

(3)°+(4)
R |13+c|_|13+c|_5
J2s s

= [13+¢[=25 = 13+c=-25 = c=-38
OR 13+c¢=25 = c=12
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Q10. circle:x*+)y* +4x-4y—-5=0
= 2g=4 = g=2
and 2f=-4 = [f=-2
= centre=(—-g,—f)=(-2,2)
and radius = \g* + 7 —c =(2)’ +(<2)’ +5 =4+ 4+5 =113
tangent: 2x—ky—3=0

|2(—2)—k(2)—3|: NE

N2) + (k)

- |—4—2k—3|=\/ﬁ
e

-2k —7)=13V4+ K>

-2k = 7|=52+13k

(=2k—7)" =52+13k

4> + 28k +49-52-13k> = 0

~9k* +28k—3=0

9k* —28k+3=0

(k=3)(9%k -1)=0

= perpendicular distance =

L

k=3, k:l
9
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Q11.

Q12.

x*+3*=13 = centre=(0,0), radius=+13
3-0 3
oint (-2,3) = sloperadius=—=——
point (-2,3) P S 0= >

. 2

= perpendicular slope = 3

2

= Equation of tangent : y—3= (x +2)

= 3y—9—2x+4
= 2x-3y+13=0

Circle: x> +y* —10x+2y—-26=0
= centre = (5,—1) and radius = \/(—5)2 +(1)°+26 = J52

=213
Line:2x-3y+13=0
. . 2(5)-3(-1)+13|
= perpendicular distance =
V(2)* +(-3)’
_[10+3+13]
J13
_26 V13
Vi3 13
= —\/7
= 2J§
Hence, 2x—3y+13 =0 is a tangent to both circles.
Centre (2,-1), tangent: 3x+y=0
perpendicular distance = |3(2) 1 1)| > 510
Jor+ay 10 Jiovio
V10 V10
= ——=——=radius
10 2
>

Equation of circle: (x—2)*+(y+1)° =

~ S

/‘\
I\JS‘
o
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Q13. Point =(0,0), slope=m
Equation of line: y—0=m(x—-0)
= y=mx = mx—y=0
Circle: X’ +y* —4x-2y+4=0
20=—4 = g=-2
2f=-2 = f=-1
= centre=(-g,—f)=(2,1)
and radius=\/g2 +f—c :\/(—2)2+(—1)2 —4=4+1-4
=\1=1

Hence, perpendicular distance from centre (2,1) to

the tangent mx —y =0 equals radius =1.
I 10 O/
N(m)” +(=1)°
2m—-1=Wm’+1
Q2m-17"=m’+1
dm’> —dm+1=m’ +1
3m* —4m=0
m(B3m—-4)=0
m=0 or 3m=4
4

m=—

3
Hence,m=0 = tangent: (0)x—y=0

L

= y=0
4 4
andng = tangent: g(x)—yzO

= 4x-3y=0
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Q14. Point (3,5), slope =m
= Equation of line: y—5=m(x-3)
= y-5=mx-3m
= mx—y-3m+5=0
Circle: x*+y° +2x—4y—-4=0
= centre = (=1,2), radius = \/(1)2 +(=2+4=/9=3

|m(=1)=1(2) = 3m +3| _;
Jm) +(=1)°
|—m—2—3m+5| _3
\/m2 +1

|~4m +3|=3m’ +1

Perpendicular distance =

|

=
= (—4m+3)’ =G3Vm’ +1)
= 16m”> -24m+9=9(m* +1)=9m> +9
= Tm’—24m=0
= m(Tm-24)=0
= m=0, Tm=24
24
= m=—
7
m=0 = tangent: (0)x—y—-3(0)+5=0

= y=5=0
24 24 24
m=— = tangent: (—)x—y—3(—)+5=0
7 7 7

= 24x-Ty-72+35=0
= 24x-7y-37=0

Q15. Line parallel to3x+4y—-6=0
is 3x+4y+c=0
Circle : x> +y* =2x-2y—-7=0
= centre =(1,1), radius= \/(—1)2 +(=1)’+7= J9=3
BAO+4M +¢] _ ;

NGB +(4)

Perpendicular distance :

N |7+c|_|7+c|_3
J25 05

= |T+=15

= 7T+c=15 or 7+c=-15

= c=8 or c=-22

Hence, tangents are 3x+4y+8=0
and 3x+4y-22=0.
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Q16. (i) Centre =(3,5), tangent: 2x—y+4=0
23)-1(5) + 4|
N(2) +(=1)°

=|6—5+4|_ 5 _

NN
(i)  Equation of circle: (x—3)*+(y—5) = (\/5)* =5
(iii)  Point (1,4) , centre =(3,5)

Radius = perpendicular distance =

slope radius = o-4 = 1
3-1 2
= perpendicular slope = -2
Equation of tangent : y=4=-2(x-1)
= y—4==-2x+2

= 2x+y—-6=0

Q17.(i) Circle: x> +»* —10kx+6y+60=0
2¢=—-10k = g=-5k
2f=6 = f=3

= Centre = (-g,—f)=(5k,-3)

(i) Radius=+/g’+ /> —c = (=5k)> +(3)> =60 = 7
= 25K +9—60 = 49

= 25k* =100
= kK> =4
= k=2 or k=-2(Not valid)

(iii) Tangent: 3x+4y+d =0, centre=(10,-3)
3(10)+4(-3)+d| ;

NB) +(4)

|30—12+d|_|18+a’|_7

Perpendicular distance =

J25 5
= 18+d|=35
= 184+d=35 or 18+d=-35
= d=17 or d=-53
Q18. Circle: x*+y* +4x—2y—4=0

() 2¢=4 = g=2
2f=2 = f=-1

Radius = g* + /7 —c = (2P + (-1} +4 =J4+1+4 =9 =3

(11)) The perpendicular to a tangent at the point of contact passes through the centre of the circle.
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Q19.

Q20.

Q21.

(iii)

C(-2.1,P3,1) = |CP|=(3+2)°+(1-1)

=J25+0=5
Radius = |CT| =3
Pythagoras’theorom = |PT|2 +|CT|2 = |CP|2
= |PT[ +(3)* =(5)
= [PT[ +9=25
= |PT[ =25-9=16
= |PT|=+16=4
Circle: x> +)° —14x-2y+34=0
2¢=-14 = g=-7
2f=-2 = f=-1
= Centre =(—g,—f)=(7,1) and radius = \/(—7)2 +(=1)*-34

=\16=4
Point (2,5) = hypotenuse =+/(7—2)" +(1—=5)> =/(5)> +(—4)’ = /41
Radius =4
= Length of tangent = \/ (hypotenuse)® — (radius)’
s
=25
=5

Centre = (4,2), radius =+/(—4)? +(=2)> =10
=J16+4-10 =+/10

Point (0,0) = hypotenuse = \/(4 —0)*+(2-0)

= Length of tangent = \/ (hypotenuse)® — (radius)’

=J20-10 =10

Centre = (2,5), radius = J16 = 4

Point (7,8) => hypotenuse = /(7 —2)* + (8 —5)*
=52 +32 =34

= Length of tangent = \/ (hypotenuse)” — (radius)’

— 3416 =8 =32
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Q22.  Centre = (2,3), radius = /(=2)’ +(-3)’ —¢
=J4+9-c=+13-c¢
Point (I,1) = hypotenuse = (2= 1)> +(3—=1)> =J(1)* +(2)* =~/5
Length of tangent = 2
= (radius)’ +(2)° = (/5)?
= (radius)*+4=>5
= (radius)’ =5-4=1
= radius=1
Hence, m =1
= 13-c=(1)’=1
= c=12

Exercise 4.5

Q1. Line: 3x—-y+5=0 = y=3x+5
Circle: x*+)°=5 = x*+(3x+5)>=5
= X +9x°+30x+25-5=0
10x>+30x+20=0

=

= x*+3x+2=0

= (x+D)(x+2)=0

= x=-1, x=-2

= y=3(-D)+5 y=3(-2)+5
=2 =-1

Points =(-1,2) and (-2,-1)

Q2. Circle: x*+3*=10 = centre=(0,0), radius=+/10
Line: x-3y-10=0

1(0)—-3(0)—10] |-10
Perpendicular distance = | ©-30 | = | | =10 = radius
Jor+@E3y o

Hence, the line is a tangent to the circle.

Line: x=3y+10 = Circle: By+10)*+)* =10
= 91" +60y+100+)° —10=0

10y* +60y+90=0
Y +6y+9=0
(y+3)(y+3)=0
y=-3
x=3(-3)+10
x=-9+10=1

U

L4 4l

= Point of contact = (1,-3)
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Q3. Line:2x—y-5=0 () circle: x*+)* =5
= y=2x-5 = X’ +Q2x-5°=5
= x*+4x*-20x+25-5=0

= 5x° —20x+20=0
= x'—4x+4=0
= (x=2)(x=2)=0
= x=2
= y=212)-5=-1

= Point of intersection = (2,—1)

Q4. (1) x+y=6 N x*+y " +2x—4y-20=0
= y=—x+6 = X +(—x+6)"+2x—4(-x+6)-20=0
= X +x"—12x+36+2x+4x-24-20=0

= 2x* —6x-8=0
= x*=3x—-4=0
= (x=4)(x+1)=0
= x=4 or x=-1

= y=—44+6=2 or y=—-(-1)+6=7
= Points=(4,2) and (-1,7)

(ii) 2x+y-2=0 N x*+)»°-10x-4y—-11=0
= y==2x+2 = x’+(-2x+2)"=10x—-4(-2x+2)-11=0
= x*+4x° —8x+4-10x+8x-8-11=0
= 5x*=10x—15=0
= x*=2x-3=0
= (x+D)(x-=3)=0
= x=-1 or x=3
= y=-2(-D+2 or y=-203)+2
=4 =—4
= Points =(-1,4) and (3,-4)
(iii) 3x-y-5=0 N x*+)"-2x+4y-5=0

= y=3x-5 = x*+(Bx-5"-2x+4(3x-5)-5=0
= x*+9x" =30x+25-2x+12x-20-5=0

= 10x* —20x =0
= x2-2x=0
= x(x=2)=0
= x=0 or x=2
= y=3(0)-5 or y=3(2)-5

=-5 =1

Points = (0,-5) and (2,1)
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Q5. x=2y+12=0 N x*+)»°-x-31=0
= x=2y-12 = (2y-12+y*-Q2y-12)-31=0
= 4)?—48y+144+3” —2y+12-31=0

= 5y°=50y+125=0
= y =10y+25=0
= (y=5)0(y-5=0
= y=35
= x=2(5)-12=-2

= Point of contact = (-2,5)

Q6. (i) x=2y-1=0 N x*+)»"+2x-8y—-8=0
= x=2y+1 = Qy+1)>’+1y*+22y+1)-8y—-8=0
= 4y’ +4y+1+)y° +4y+2-8y—-8=0

= 5y°-5=0
= Y =1=0
= (y-D(y+1)=0
— y=1 or y=-1

= x=2()+1=3 or x=2(-l)+1=-1
= L=(,1) and M=(~1,—1)
(i) L=G1) M=(-1-1)
s 3—1 1-1

Midpoint = (T, T) =(1,0)
(iii) Centre=(1,0) L=(3,1)

= Radius =J3-1)* = (1-0)> =/(2)* +(1)* =5

= Equation of circle: (x—1)*+(y—0)’ =(/5)*

= (x=1)°+y*=5
Q7. Circle: x>+ —4x—-6y—12=0
y-axis = y=0 = x*+(0)°—4x-6(0)-12=0
= x*—4x-12=0
= (x—6)(x+2)=0

= x=6or x=-2
Points = (6,0) and (-2,0)
Hence, length of intercept = 6 —(—2) = 8§ units.
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Q8.

Q9.

Q10.

Circle: x*+y> —4x+6y-7=0

y-axis = x=0 = (0)°+)° —40)+6y-7=0
= ' +6y-7=0
= (+NDy-D=0
= y=-T7or y=1

Points = (0,—7) and (0,1)

Hence, length of chord =1—(-7) = 8 units

Circle: x*+y° —4x+11y-12=0

x-axis = y=0 = x’+(0)°—4x+11(0)-12=0
= x*—4x-12=0
= (x—6)(x+2)=0
= x=6 or x=-2

= positive x-axis =(6,0) = a=6

y-axis = x=0 = (0)°+)*—4(0)+11y-12=0
= Y +11y-12=0
= (y=D(y+12)=0
= y=1 or y=-12

= positive y-axis =(0,1) = b=1

Circle:x* +y* —4x-8y—-5=0

y-axis = y=0 = x*+(0)°—4x-8(0)-5=0
= x*=4x-5=0
= (x+1D)(x-5=0
= x=-1lor x=5

Points = (—1,0) and (5,0)

Length of intercept = 5—(—1) = 6 units
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QI1.  Circles, : x>+ —=3x+5y—4=0
Circles, : x>+ y* —x+4y-7=0
Common chord is s, —s, =0
= xX’+)"-3x+5y-4-(x"+y’—x+4y-7)=0
= X +)y -3x+5y—-4-x"—y +x-4y+7=0
= —2x+y+3=0
= 2x—y-3=0
Chord: y=2x-3 N circle: x*+y*—=3x+5y—-4=0
= X’ +(2x-3)"-3x+52x-3)-4=0
X2 +4x" —12x+9-3x+10x—-15-4=0

=
= 5x*=5x-10=0
= x'=x-2=0
= (x=2)(x+1)=0
= x=2 or x=-1
= y=2(2)-3=1 or y=2(-1)-3=-5

Points = (2,1) and (—1,-5)

Q12. Common tangent:s,—s, =0

= X+ +14x-10y-26—(x"+y* —4x+14y+28)=0

e 4(-3)+9 _ =3
3 3
Point of intersection = (—1,-3)

=-1

= X4y +14x-10y-26-x"—y* +4x—14y-28=0
= 18x—24y—54=0
= 3x-4y-9=0
= 3x=4y+9 N x*+)y +14x-10y-26=0
4 4 ’ 4
= X= y+9 = (y_—l—9) +y2+14(y—+9)—10y—26:()
3 3 3
16y*+72 1 12
= 6y +; y+8 +y2+56er 6—10);—26:()
= 16)°+72y+81+9)° +168y+378—-90y —234=0
= 25y +150y+225=0
= Y +6y+9=0
= (y+3)(y+3)=0
= y=-3
=
=
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Q13.

Q14.

Exercise 4.6

Ql.

@)
(ii)

Common chord : s,—s, =0

= X+ +4x-2y-5—(x*+y* +14x-12y+65)=0

=

=
=
=

X+ Y +4x-2y-5-x" -y —14x+12y-65=0

—-10x+10y-70=0
x—y+7=0

y=x+7 N x*+y*+4x-2y-5=0

=

=

=

=
=
=
=

X +(x+7) +4x-2(x+7)-5=0
x4+ x"+14x+49+4x-2x-14-5=0
2x*+16x+30=0
x*+8x+15=0
(x+3)(x+5)=0
x=-3 or x=-5
y==3+7=4 or y=-5+7=2

= Points of intersection = (-3,4) and (-5,2)

Circle: x>+ )" +2x—8y+4=0

Centre = (—1,4) = co-ordinates of the Polar star

y=1 N x>+ +2x-8y+4=0
= 2 +(1)+2x-8(1)+4=0
= x’+2x-3=0

= (x+3)(x-1)=0

=

x==3

or x=1

= rising:(-3,1); setting (1,1)

s, :x"+y"—2x-15=0

= centre =(1,0)

and radius = \/(—1)2 +(0)+15 =416 =4

s,:x*+y°—14x-16y+77=0 = centre =(7,8)

and radius = /(=7 +(-8)* =77

=49+64-77 =36 =6

Distance between centres = \/ (71> +(8-0)*

= J(6)* +(8)* =+/100 =10

Sumof 2radii=4+6=10

Hence, the circles touch externally.
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Q2. s:x’+)y’+4x-6y+12=0 = centre=(-2,3)
and radius = /(2)> +(-3)* —12 =/1 =1
s,:x’+y°—12x+6y—-76=0 = centre =(6,-3)

and radius = \/(—6)° +(3)> +76
=\36+9+76 =121 =11
Distance between centres = \/ (6+2)*+(=3-3)°
= J®8) +(=6)> =100 = 10

Difference between the 2 radii=11-1=10

Hence, the circles touch internally.

Q3. s:x°+y*—4x-2y-20=0 = centre =(2,1)

and radius = \/(—2)° +(—1)> + 20
=J4+1+20 =25=5
s,:x"+y°—16x—18y+120=0 = centre = (8,9)
and radius = \/(~8) +(=9)* —120
=J64+81-120 =25=5
Distance between centres = \/ (8-2)+(9-1)°
= J(6) +(8) =100 =10

Sum of the 2 radii=5+5=10

Hence, the circles touch externally.

Q4. s:x*+y*-16y+32=0 = centre = (0,8)
and radius = /(0)* +(—8)> —32
=J64-32=32=4/2
s,:x"+y°—18x+2y+32=0 = centre=(9,-1)
and radius = \/(~9)? + (1) —32
=V81+1-32=+/50 =52
Distance between centres = \/ (9-0)* +(-1-8)
= J97 +(-9) =162 =9\2

Sum of the 2 radii = 4+/2 + 5v2 = 9v/2
Hence, the circles touch externally.
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Q5. (1) s,:x*+)*—4x—-6y+5=0 = centre=(2,3)
and radius = \/(—2) +(-3)* =5
=4+9-5=8=22
s,:x"+y°—6x—8y+23=0 = centre = (3,4)
and radius = \/(-3) +(—4)’ — 23
=\J9+16-23 =2
Distance between centres = \/ (3-2)"+(4-3)°

Difference between the radii = 2\/5 - \/5 = \/5
Hence, the circles touch internally.

(il) Common tangent:s,—s, =0

= X+ —4x—6y+5-(x"+)  —6x—8y+23)=0
= X +y —4x—6y+5-x" -y +6x+8y-23=0
= 2x+2y—-18=0
= x+y-9=0

(i) y=-x+9 N x*+)"—4x-6y+5=0
= X +(=x+9) —4x-6(—x+9)+5=0
' +x*—18x+81-4x+6x—54+5=0
2x* —16x+32=0
x> —8x+16=0
(x=4)(x-4)=0
x=4
y=—4+9=5

A

U

Point of contact =(4,5)

Q6. (i) =03 +4)=9+16=25

= r=\/g=5

(ii) Centre =(3,0), radius=35
Equation of circle : (x—3)*+(y—0)’=(5)>=25
= (x=-3)+)’=25
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Q7. (i) Sketch circle : centre = (2,3), radius=4
(i)  Equation of circle: (x—2)> +(y—3)" =(4)* =16
= X' —4x+4+)y°—6y+9-16=0
= ¥+ )’ —4x-6y-3=0
y-axis = x=0
= (0)*+)°—4(0)-6y-3=0
= ' —6y-3=0

_62(=6) —4(1)(D)

= y
2(1)
+ + +
_ 6_\/326+12 :6_2\/48 :6_;1\/32 1423

Points on y-axis = (0,3—2+/3) and (0,3+2+/3)

Distance between points = y/(0—0)? +[3+2+3 = (3= 233)
= J0+(3+23 -3+ 243)’
~JaB)y =43
(i) x-axis = y=0

= xX>+(0) —4x—6(0)=3=0
= x?—4x-3=0
Ay -4
2(1)
_ 4+16+12

2
+ +
:4_\/%:4_2\5:21\/7
2 2
Points on x-axis = (2—+/7,0) and (2++/7,0)
= Length of intercept:(2+\/7)—(2—\ﬁ)

=2+J7-2+7 = 247

Q8. (1) x> +(3)* =(5)°

= x*+9=25

= x'=25-9=16

= x=x/R=4

= centre =(4,5)

(i)  Equation of circle: (x—4)’ +(y—5)* =5

= x*=8x+16+)"—-10y+25=25
= x> +y"—8x—10y+16=0
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Q9.

Q10. (i)

(i)

QIL. (i)

(i)

7= (1%) +(2)
6

NG

I
(@)
5]

= r

N | D

= Centre = (%, 2)

5Y 5\
Equation of circle : (x —5) +(y=2) = (_)

A(=1,-4) B(2,0)
= |AB|=y(2+1)*+(0+4)
=J37 +(4) =25 =5
radius = |AP|
= |AP[ = (/5 + (5
=5+25=30
= radius = |AP| =30

Equation of circle: (x+1)>+(y+4)* = (+/30)* =30

X4 =)
= x'+16=25
= x'=25-16=9
= x=+9=3
= centre = (3,4)
2

Equation of circle: (x—3)*+(y—4)’ =(5)
= (x=3)+(y—-4)Y=25
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Q12.

s, :x"+y’—6x+4y—12=0
= centre = (3,—-2) and radius = \/(—3)2 +(2)* +12
=V9+4+12=425=5

S, X"+ +12x-20y+k=0

= centre = (—6,10) and radius = \/(6)* + (~10)* —k
=/136-F%
Distance between centres = \/ (=6-3)> +(10+2)

= J81+144 =/225=15

5+136-k =15

Circles touch externally =
= J136-k=15-5=10
= (J136—k)* =(10)
= 136-k=100
= k=36

Exercise 4.7

Q1.

Q2.

Q3.

(1)

(i)

(111)

Centre = (—-g,— /) =(3,—4)
Circle touching the x-axis = r=|-f|=|-4|=4

Equation of circle : (x—3)2 +(y+ 4)2 = (4)2 =16
Centre = (_ga _f) = (_39 2)
Circle touching the y-axis = r= |—g| = |—3| =3

Equation of circle k: (x+3)*+(y—2)>=(3)"=9

Centre = (5,y)=(-g,— f)

Circle touching the x-axis and y-axis = r=|-g|=|-/]

= B=bl = r=s

Centre = (5,5), radius=35
Equation of circle: (x—5)"+(y—5)°=(5)> =25

y-axisisatangent = x=0

2" tangent parallel to the y-axisis: x =10
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Q4. (1) Sketch of the circle

(i) Diameter=8 = radius=4

(iii)  Circle touching the x-axis

= r=|—f|=4

= -f=4

Centre (—g,— /) lies on the line : 2x -3y =0 41
= —2g-3(4)=0
= —2g=12
= —g=6

= Centre =(—g,—f)=1(6,4)

(iv)  Equation of circle: (x—6)>+(y—4)*=(4)> =16

Q5. (i) Lines x =0and x = 8 are tangents to the circle
= diameter=8 = radius=4
(ii)  Circle touching the y-axis
= r=|—g|:4 = x=4

Centre (4, ) lies on the line: 2x—y—-3=0

= 24)-y-3=0
= 8—y-3=0
= y=35

= Centre =(4,5)

(iii)  Bquation of circle: (x—4)*+(y—5)*=(4)’ =16

Q6. x-axis is a tangent = radius = |- f]

o e =]
= g+f-c=f
= g'-c=0 = g'=c
x-axisis a tangentat (4,0) =» —-g=4 = g=-4

= c=(4)’=16
Point (L3) = (1)*+(3)*+2g()+2/(3)+c=0
= 2g+6f+c=-10
= 2(-4)+6f+16=-10
= -8+6f+16=-10
= 6f=-18
= f=-3

= Equation of circle : x* + y* +2(—4)x+2(-3)y+16=0
= x’+y"—8x—6y+16=0
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Q7.

Q8.

y-axis is a tangent = radius = |— g|

= '+ [ -c=]-¢
= g+f-c=g
= fz—c:O = f2=c

y-axisis a tangentat (0,-3) = —-f=-3 = f=3

= ¢c=3)=9
Point (4,1) = (4)°+(1)*+2g(4)+2f(1)+c=0
= 16+14+8g+2f+c=0
= 8g+2f+c=-17
= 8g+2(3)+9=-17
= 8g=-32
= g=-4

= Equation of circle: x*+ > +2(—4)x+2(3)y+9=0
= ¥+ " —=8x+6y+9=0

x-axis is a tangent

= radius = |—f|

= e+ [ -c=|-/f]
= g+ fl-c=f"
=

g =c

y=0and y =10 are tangents to the circle
= diameter =10 = radius=35
= centre (—g,—f) lieson line y=35
= —f=5 = f=-5
Point (1,5) = (1)’ +(5)*+2g()+2f(5)+c=0

= 2g+10f+c=-26
2g+10(=5)+c=-26
2g+c=24
2g+g*-24=0

g’ +2g-24=0
(g+0)(g-4)=0

= g=—-6or g=4

[0
S
T

Centre = (6,5), radius=15
Equation of circle : (x—6)°+(y—=5)*=(5)> =25
OR centre =(—4,5), radius=5

Equation of circle : (x+4)>+(y—5)>=(5)°=25
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Test Yourself 4

A Questions

Q1. (i) Point(1,2), centre (~1,5) = length of radius = \/(—1 -1’ +(5-2)°
=J4+9=413

(i)  Equation of circle: (x+1)*+(y—5)* = (V13)* =13

Q2. Circle: x> +3*—2x—4y-9=0
= Centre=(1,2) and radius = /(1) +(~2) +9
=J1+4+9=414

New circle : centre =(0,0), radius = J14
Equation of circle: x*+1° = (\/14)* =14

Q3. Centre =(2,3) = circle touches x-axis at (2,0)
= radius =3
Equation of circle: (x—2)*+(y=3)"=(3)>=9

Q4. x*+17=25 = centre=(0,0) and radius=~/25=5
Line: 3x—-4y+25=0
3(0)— 4(0) + 25|

J3) +(—4)

= Perpendicular distance =

2 2
=—5=—5=5=radius
J25
Hence, the line is a tangent to the circle.
S -1+3 -3+1
Qs. A(-1,-3), B(3,1) = centre = midpoint = ( 5 3 , 32 )
=(,-D

Radius = /(1= 1)’ +(=3+1)’

= J(22+ (=27 =Ja+4=\8=22

Equation of circle: (x—1)* +(y+1)> =(2v2)* =8

Q6. Circle: (x=5)*+y” =36
(x=5)>+(0)> =36
x> —10x+25-36=0
x> =10x-11=0
(x=1D)(x+1)=0
= x=11 or x=-1
= P=(11,0); Q=(-1,0)

x-axis = y=0

L
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Q7. Circle: x*+y° —2x+4y+4=0
= centre =(1,-2)
and radius = \/(—1)° +(2)’ — 4
=1+4-4
=J1=1

Line x =k is parallel to the y-axis
= k=0,2

Q8. Centres(8,5)and (2,-3).

Distance between centres = \/ (2-8)* +(=3-5)

= J(=6)> +(-8)* =36+ 64 =100 = 10

Circles touch externally = sum of the two radii =10

= radius of £, +radius of k£, =10
= 6+ radius of k£, =10
= radiusof k£, =10-6 =4

Q9. Circle: (x=5)*+(y+2)* =30
Point (0,0) = (0-5)>+(0+2)
=25+4=29<30

= point is inside the circle.

Q10. A=(L,6) B=(11,10)

Centre = midpoint = (%, 6 +210

)= (6,8)

Radius = /(6—1)° +(8—6)> =+/(5)° +(2)* =/25+4 =29
Equation of circle: (x—6)*+(y—8)> =(v29)> =29
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B Questions

Q1. Circle: x>+ —6x—2y-3=0

centre = (3,1) and radius = \/(—3)2 +(=1)*+3

=v9+1+3 =\/B

-1

N

Centre (3,1), point (5,4) = slope radius =

N | W

W
|
W

: -2
= perpendicular slope =—

= equation of tangent: y—4 = _?(x -5)

= 3y—12=-2x+10
= 2x+3y-22=0

Q2. (i) Centre=(5,-1), line/:3x-4y+11=0
3(5) - 4(-1)+11|
NGB) +(-4)
= w=§=6:radius
J25 5
(i) Centre =(5,-1), line:x+ py+1=0, radius=6
1)+ pD+1] _
JO +(py
_ l6-p _
Jiep
=|6-p|=6y1+p’
= (6- p)* =36(1+ p*)
=36-12p+p° =36+36p°
:>35p2+12p=0
= p(35p+12)=0
=p=0 or 35p=-12
—-12
35

Perpendicular distance =

Perpendicular distance =

6

p:
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Q3. Circle: x> +)y* +4x-3y—12=0

2
= Centre = (—2, %) and radius = \/(2)2 +(_73) +12

=\/4+2+12 =\/18l
4 4

8-2)+3(3)+4] _ ol

V@) +(3)’ 4
. ‘—16+%+k‘ _ \/E
V64 +9 4

Tangent: 8x+3y+k=0

= Perpendicular distance =

= —111+k:,/7—3-m
2 4
= —111+k:E
2 2
= —lll+k:—E or —lllJrk:E
2 2 2 2
= k=—£+§=—25 or k:7—3+§=48
2 2 2 2

Q4.(i) Circlek: x*+y° + px—2y+5=0
Point A(5,2) = (5 +(2) + p(5)—2(2)+5=0

= 25+4+5p—4+5=0
= 5p+30=0
= S5p=-30 = p=-6

(i) Line: x—y—1=0 meetscircle: x> +)° —6x—2y+5=0
= x=yp+l = (+1)’+y"=6(y+1)=-2y+5=0
= Y +2y+1+y°—6y—-6-2y+5=0

= 2y°—6y=0
= y*=3y=0
= y(y=3)=0
= y=0 or y=3

= x=0+1=1 or x=3+1=4
= Points of intersection = (1,0) and (4, 3)
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Q5.(1) ¢ : x*+y +2x-2y-23=0
Centre = (-1,1)
Radius = /(1) +(=1)’ +23 =+/25 =5
C,:x’+y’—14x-2y+41=0
Centre = (7,1)
Radius = /(<7)° +(~1)* —41 =9 =3
Distance between centres = \/(7 +1)° +(1-1)°

=8 +0° =/64 =8

Sum of the tworadii=5+3=8

Hence, the circles touch externally.
(ll) P= (_69 1)3 Q = (1 Oa l)

Centre of circle £ = midpoint [PQ] = (—6 +10 1+1

2 2

)=(2,1)

Diameter ¢, =10, diameter ¢, =6

Diameter of circle A =10+6=16
= Radius of circle k = % =8

Equation of circle k: (x—2)*+(y—1)> =(8)* =64

Q6. Circle: x*+y°—10y+20=0
(1) Centre C= (0,5)

(i)  Radius =+/(0)> +(=5)> =20 =+/25-20 =5

(i) y=2x N x*+»*=10y+20=0
= x’+(2x)’-10(2x)+20=0

= x> +4x° =20x+20=0
= 5x*=20x+20=0
= ¥’ —4x+4=0
= (x=2)(x-2)=0

= x=2 = y=212)=4
One point of contact =(2,4)

= Line s a tangent to the circle.
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Q7.

Q8.

(i)

(111)

Q9.
(1)
(i1)

x>+1y°=4 = centre =(0,0) and radius =~/4 =2
¥+ )" —8x—6y+16=0
= Centre = (4,3) and radius = \(—4)> +(-3)* - 16
=\16+9-16=9=3
Distance between centres = \/ (4-0)°+(3-0)°

~J16+9=25=5

Sum of the tworadii=2+3=35

Hence, the circles touch externally.
Common tangent: s, —s, =0

= X+ —4-(x"+)y"-8x—-6y+16)=0
= X +)y —4-x"—y +8x+6y-16=0
= 8x+6y—-20=0
= 4x+3y—-10=0

Circle: x> +)* +2gx+2fy+7=0
Point (2,5) = (2)°+(5)°+2g(2)+2f(5)+7=0

= 4+25+4g+10f+7=0
= 4g+10f =-36
= 2g+5f=-18
Point (-2,1) = (=2)*+(1)*+2g(-2)+2f()+7=0
= 4+1-4g+2f+7=0
= —4g+2f=-12
= 2g—f=6
2g+5f=-18
2g—f= 6
6f=-24

f=—4 = 2g-(-4)=6
2g=2 = g=I1
Circle: x>+ y* +2(D)x+2(—4)y+7=0
= X+ +2x-8y+7=0

Centre = (—1,4) and radius = \/(l)2 +(—4)-7= J10

Circle: (x+3)*+(y—2)> =25
Centre C=(-3,2)

Radius = \/E =5

2, 6)

N(0, -2)
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(iii)  Point N(0,-2) = (0+3)°+(-2-2)"=25
= (3)’+(-4) =9+16=25=25
= Point N(0,—-2) lies on the circle.
ICP|= (2 +3)* +(6-2)* =25+16 = /41

Radius = |CN| =5

= |NP["+|CN|" =|CP[
= [NP["+(5)° = (v/41)’
= |NP[ +25=41

= |NP['=41-25=16
-

INP|" = /16 = 4

Q10. Centre (—g,—f)onlinex—-2y—1=0
= —g-2=/)-1=0
= -g+2f—-1=0

Circle touching the x-axis
= g’=c

y =0 and y =6 are parallel tangents = equation of diameter is y =3
-f=3 = f=-3
-g+2(-3)-1=0

-g-6-1=0
—-g=7 = g=-7

= c=g"=(-7)"=49

Equation of circle : x*+ y” +2(=7)x+2(=3)y+49=0

L4 44

= x'+y’—14x-6y+49=0
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C Questions

Q1. Circle: x*+)* —8x—7y+12=0
y-axis = x=0 = (0)’+)°=8(0)=7y+12=0
= Y =Ty+12=0
= (y=3)(y-4=0
= y=3or y=4
Points = (0,3) and (0,4)
= length of the intercept =4-3=1

1 1Y
Circle has centre = (4, 3 5) and radius = \/(—4)2 + (—3 5) -12

= \/16+121—12 =\/16l
4 4

1 1Y
Point (9,2) , centre = (4,35) = hypotenuse = \/(4 -9)° + (35 — 2)
=\/25+2l:\/27l
4 4
1Y 1Y
= Lengthoftangentz\/( 272) —(162)

11
= [27—-16— = 11
4 4

Q2. Line: 3x—-4y+1=0
Equation of parallel line: 3x—4y+c=0
Circle: x*+)* —8x+2y—-8=0

Centre = (4,—1) and radius = \/(—4)*> + (1)* +8
=J16+1+8=425=5

B —4(=D+c| _ 5

NB) +(-4)’

Perpendicular distance =

|12+4+c|_5
V25
|16+c|
- _1_-35
5
= 16+¢|=25
= 16+c=25 or 16+c=-25
= c=25-16=9 or c=-25-16=—-41

Tangents: 3x—-4y+9=0 or 3x-4y—-41=0
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y - A2,7) 6 B(®,7)

Q3.() C=(81); D=(2.1)

(11) A:(297)9 C:(Sal) 6 .'-r-=--3"'6
- ( 2+8 7+ 1)
centre = midpoint = ——, ——
2 2 2D 8, 1)
D&—6—C
=(5.4) S >
(ii1))  Diameter = |AB| =6
Radius = 6 =3
2
Equation of circle: (x—5)"+(y—4)>=3)"=9
Q4. x-axis is a tangent at (3,0) V-

= centre = (3,k)
chord=8 = length of chord

bisected = § =4
2

Hence, 7°=(3)>+(4)’ =25

= erE:S

= centre =(3,5)
Equation of circle : (x—3)>+(y—5)> =(5)° =25 *
Qs. Circle: (x —20)" +(y—18)* =16
= centre A =(20,18), radius = J16 =4
|AD|" +(12) = (20)*
= |AD[ +144 =400 i A R0.18)
2 ,/ AN
= |AD| =400-144 =256 20$ 20
— |AD|=+256 =16 S A R e
| | ’//B@TZ —?— 15 \\\
|AF|=18 = |DF|=18-16=2 . BN
O ¥ F @ x

centre B =(8,2), radius=4

equation of circle: (x— 8)2 +(y— 2)2 = (4)2 =16
centre C=(32,2), radius=4

equation of circle: (x—32)*+(y-2)"=(4)’=16

(8,0) (20,0) (32,0)
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Q6.

End-points of chord = (0,0) and (4,2)

slope of chord = ——=

perpendicular slope = -2

equation of diameter: y—1=-2(x—-2)
= y-1=-2x+4
=2x+y=35

.. second diameter: x+y=1

x=4
= 4+y=1
= y=-3

centre = (4,-3) , point (0,0)

radius = (4 —0)’ + (=3 0)’
=J16+9=125=5

equation of circle: (x—4)*+(y+3)* =(5)’ =25
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Q7. (i) Sketch the circle y
(i) Point(3,3) = (3)*+(3)Y+2g3)+2/(3)+c=0
= 6g+6f+c=-18
Point (4,1) = (4> +(1)>+2g(#)+2f1)+c=0
=8g+2f+c=-17
6g+6f+c=-18
= 2g-4f=1

tangent: 3x—y—-6=0 = slopez—%z—%=3

. 1 .
perpendicular slope = 3 point (3,3)

: : 1
= equation of diameter: y—-3= —g(x -3)

=3y-9=—x+43
=>x+3y=12
centre (—g,—f)=> —g-3f =12
= -2g—-6f=24
—-2g-6f=24
2¢—4f = 1 (adding)
= -10f/=25
-25 25

RTINS

5
=20-4] ——|=1
& ( 2)

= 2¢g+10=1
= 2g=-9
=

-9
g=—

2
=6 - +6 = +c=-18
2 2
= —27-15+c=-18
= c=-18+42=24

U

Equation of circle: x* + y* + 2(_79)x+ 2(_75))/ +24=0

= X +y"—9x—5y+24=0
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Q8. Circle touches the y-axis = f* =c¢
P(1,0), Q(7,0) = midpoint = (%,0)
=D=(4,0)
centre = (—-g,—f)=(4,—f) ©,~/)
=>-g=4 =>g=-+4
points (1,0), C(4,—f)

radius =\/(4—1)° +(—f —0)> =4

= 9+ 12 =4

= 9+ f7 =16

= £2=16-9=7 = f=—J7 or =7 (ot valid)
= c=f1=(=1)Y=7

=  centre = (4, J7 ) and radius =4
Equation of circle: (x—4)>+(y— \/7)2 =(4)’ =16

Q9. (i)  Circle touches the y-axis = r =|-g]|

= \/g2+f2—c=|—g|

- g+ floc=g
= fi=c=0

= fP=c
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(i)  Point (=3,6) = (-3)* +(6)’ +2g(-3)+2f(6)+c =0
=9+36-6g+12f +c=0
= —6g+12f +c=-45

Point (—6,3) = (=6)" +(3)’ +2g(=6)+2f(3)+c=0
=36+9-12g+6f+c=0

= -12g+6f +c=-45

= —6g+12 f +c =—45 (subtracting)
= —-6g—-6f =0

= g+f =0

= g=-f

Hence, —6(—f)+12f + f*> =45
= 6f+12f+ f*+45=0
= fP+18f+45=0
= (f+3)(f+15=0
= f=-3 or f=-15
=g=3 org=15
=c=(-3)"=9 or ¢=(-15)> =225
= Equation of circles:
¥+ +203)x+2(=3)y+9=0
= X+ +6x-6y+9=0
and x° +y” +2(15)x+2(=15)y+225=0
= x*+3°+30x-30y+225=0

Q10. Circle: x>+ y* —2ax—2by+b>=0

(1) 2g=-2a =>g=-a

2f=-2b = f=-b

= centre (—g,—f) = (a,b)

and radius = \/(—a)2 +(=b)’ -b’

=N +b - =d* =a
(ii)  Circle touches the y-axis = f* =¢
= (-b)* = *

= b’ =b* true
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(iii) Point (1,2) = (1)’ +(2)> —2a(l)—2b(2)+b> =0

= 1+4-2a—4b+b> =0
= —2a-4b+b> =-5
Point (2,3) = (2)’ +(3)* —2a(2)—2b(3)+b* =0
= 4+9—4a—6b+b> =0
= ~4a—-6b+b* =-13
= —2a—4b+b*> = =5 (subtracting)
= 2a-2b =-8
= a+b =4
= a=4-b

= —2(4-b)—4b+b>=-5
= —8+2b—4b+b*=-5
= b*-2b-3=0
= (b+1)(h-3)=0
=b=-1 or b=3
=>a=4—-(-1)=5 or a=4-3=1
centre = (5,—1) , radius=35
Circle: = (x=5)"+(y+1)’=(5)> =25
and centre = (1,3) , radius=1
Circle: (x—1)>+(y-3)*=(1)"=1

(iv)  Distance between centres = \/ (1-5°+@3+1)

—J16+16 =32 =42
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Exercise 5.1

Ql.

Q2.

Q3.

Q4.

Qs.

Prove :

Proof :

Prove :

Proof :

Prove :

Proof':

Prove :

Proof':

Prove :

Proof':

Chapter 5 Trigonometry 2

cosAtanA4 = sinA4

cosA.tanA4 = cos A. sin4
cosA

=sinA4

sinOsecH =tan0

sin0.secO =sinO.

cos0
_ sin©

cosO
=tan0

sinOtan O + cosO =secHO

sinBtan O+ cosO = sin 0. sinb , cos®
cos0 1
_ sin®0+cos’ 0
- cosH
1
~ cosH
=secO
__sinb =tan0
VJ1-sin’0
sin6  sin6
\/l—sin26 \/coszﬂ
_ sin®
~ cosH
=tan0

sec A—sin Atan A = cos A

. sin A
—sin A4.
cos 4 cos A
1—sin® 4

cos 4

secA—sin Atan 4 =

_cos® 4

cos A
=cos 4
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Q6. Prove: I—tan’0Ocos’0=cos’O

2
Proof: 1—tan’0cos?f=1— 2 O cos?0
cos” 0
=1-—sin’0
=cos’ 0

Q7. Prove (I+cos 9)(21—c0s 0) — tan’0
cos” 6
. (1+cosG)(1—cos6)_1—cos6+cos9—cos26
Proof: cos’ 0 B cos’ 0
_1-cos’®
"~ cos’0
B sin” 0
 cos’ O
=tan’ 0
Q8. Prove: sec’A—tan’Ad=1
Proof: sec’A—tan’A= ;2 — w
cos’4d cos'A
_ 1—sin’4
"~ cos’4
_ cos’4
 cos’4
=1
Q9. Prove: —1_C082 0 =cosH
tan O
Ji—cos’@  +sin0
Proof : a6 = Sind
cos
=sin0. cos8
sin®
=cos0

Q10. Prove: (1+tan’@)cos’0=1
Proof: (I1+tan”@).cos’0 =sec’0.cos’ 0
1 cos’e
cos’ 0
=1
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Q11. Prove: (cos®+sin@)*+(cos®—sinB)’ =2
Proof: (cos®+sin®)’ +(cos®—sinO)’
=c0s’ 0+ 2sinBcosO+sin’ O+ cos’ O —2sinOcosO+sin’ O
= 2(cos’ 0 +sin’ 0)
=21=2

Q12. Prove: (I1+tan’4)(1-sin’4)=1
Proof: (1+tan’A)(1-sin’4) = sec’A.cos’4
1 cost4
cos’ 4
=1

Q13. Prove: (sin®+cosB)* —2sinBcosO=1
Proof: (sin®+cos0)’ —2sinBcosO
=sin’ O+ 2sinOcosO+ cos’ O —2sinOcosO

=sin’0+cos’ 0

=1
2
Q14.  Pprove: I.CLA=tanA
sin Acos A
2 )
Proof': 1 cos 4 - sin”" 4
sinA4AcosA sinAcos A4
_sind
cos A
=tan 4
1 1 ,
Q15.  Prove: —+ = 2sec’A
1-sin4 1+sinA4
Proof : ! 1 Id+sinA4)+1(1-sin4)

+ =

l-sin4 1+sin4 (1—sin A)(1+sin A)

_ 1+sinA+1-sin4
1+sin 4 —sin 4 —sin’4
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Q16. Prove: (1-sin’4)tan’4+cos’4=1

.2
Proof:  (1—sin’*4)tan’4+ cos’4 = cos’ 4.3 4 4 cos’A

cos’A
=sin’A+cos’4A=1

Q17. Prove: cosec’O(tan’ 0 —sin’ @)= tan’O

Proof: cosec’®(tan’ 8 —sin’ )

1 (sin’0 ~ sin’ 0
sin” 0O\ cos’ 0 1

R (sinze—sinzecosze)

sin’ 0 cos’ 0

1 ‘Sinze(l—cosze}:sinzeztanze

sin’ 0 cos’ 0 cos’ 0

Q18. Prove: (1-sinA)(sec A+tanA)=cosA4

Proof: (1—sin A4)(sec A+tan 4) = (1—sin A)( ! + sin 4 )
cosAd cosAd

=(1—sin A).m

cos A
B 1+sin A —sin A —sin*4
cos 4
1—sin’4 cos’4
= = =cos 4
cos A cos A
Q19. Prove: bcosC+ccosB=a
2 2 2 2 2 2
Proof: cosine rule: cosB = u, cosC = atb -
2ac 2ab
2 2 2 2 2 2
Thus, beosC+ccosB=pb @ t0 =¢), (@ +c"—b)
2ab 2ac
B a’+b* = c? +c12+cz—b2
2a 2a
A+ - +adt+t-bt 247
= = =a
2a 2a
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Q20.

Q21.

Q22.

Prove: bccosA+cacosB=c’

2, 2 2 2, 2 g2
Proof': cosine rule : cosA:—b te —a , cosB=—a e b
2bc 2ac
b b2+ 2_ 2 2+ 2_b2
Hence, bccosA+cacosB= o ¢ ~d )+ca(a ¢ )
2bc 2ac
_b2+cz—a2+az+02—b2
2 2
_bz+cz—az+az+cz—b2
2
Prove : c=bcosA+acosB
2 2 2 2 2 2
Proof:  cosine rule: cosA:m, cosB:u
2bc 2ac
bb2+2_2 2+2_b2
Hence, bcosA+acos B = (b +e” ~a )+a(a < )
2bc 2ac
_b2+cz—az+az+cz—b2
2c 2c
_bz+c2—az+az+cz—b2
2c
2¢2
=—=C
2¢
2 2
-b
Prove : acosB—bcosA:a
c
2,2 2 2, 2 g2
Proof :  cosine rule: cosA=m, cosB=—a tc b
2bc 2ac
2 2 2 2 2 2
+c"=b") bbb +c" -
Hence, acosB—bcosA:a(a ¢ ) _bb"+c —a’)
2ac 2bc
_a2+cz—b2_(b2+cz—a2)
2c 2c
_az+cz—bz—b2—cz+a2
2c
2(a* - b%) B a’ —b?
2c c
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Q23. Prove: abcosC—accosB=>b*-c?

2 2 2 2 2 2
Proof: cosine rule: cosBz—a te-b , cosC:—a b —c
2ac 2ab
2 2 2 2 2 2
Hence, abcosC—accosB:ab(a tb =) ada te =b)
2ab 2ac
_a2+b2—c2_(a2+cz—b2)
2 2
_az+bz—cz—az—c2+b2
2
_2°=) e
2
¢t —b*
Q24.  Prove: ccosB—bcosC =
a
2402 p? 20 p2 2
Proof': cosine rule: cosBzu, cosCzu
2ac 2ab
2 2 2 2 2 2
Hence, ccosB—bcosCzc(a te b )_b(a +b"—c’)
2ac 2ab
_a2+c2—b2_(a2+b2—cz)
2a 2a
_az+cz—b2—az—bz+c2
2a
2= -
2a a

sind-sinB _a-b

Q25. Prove:
sin B b
) a b . )
Proof : sinerule: —— = — = bsind=asinB
sin4 sinB
= sinAzasmB
A sinB asinB _sinB
Hence, sin '—s1n __ b ' 1
sin B sin B
asin B—bsin B
_ b
sin B
. a—>b
zsmBI:b :I
sin B
_a-b
b
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026 Prove - cosA+cosB+cosC_a2+b2+02
' a b c 2abc
' it — g 2402 _p? 2 p? 2
Proof :  cosine rule: cos A= #; cos B = L; cosC = 470 ¢
2bc 2ac 2ab
b’+c*—d> d+cP-b a+b-¢
cosd cosB cosC 2b 2 2ab
Hence, + + = €+ ac_ 4 a
a b c a b c

b*+c’—a’ +a2+c2_b2 +a2+b2—c2
2abc 2abc 2abc
B b+t —d*+a*+ct-b*+a*+b* -
2abc

_d+b+c
2abc

Exercise 5.2

Q1. (i) cosl5°=cos (60°—45°)
= c0s60°.cos45°+sin 60°.sin 45°

R
V202 2
_l 3B+
22 22 22
(ii)  sin75°=sin (45°+30°)
=sin45°c0s30° + cos45°sin 30°
L
-5 +\/§.2
A3+l
S22

(ili)  cos105°=cos (60°+45°)
= c0860°c0s45° —sin 60°sin45°

&

N | —
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Q2. (i) tanl5°=tan (45°-30°)
_ tan45° —tan30°

"~ 1+tan45°tan30°
1

NE)

1+1. 1L

NE)
3-1
N
341 341

J3

(ii)  sin135°=sin (90°+45°)

<|

=s1n90°cos45°+ cos90°sin 45°
1 1 1
=l—4+0.— = ——
V22 2
(iii) tan75°=tan (45°+30°)
_ tan45°+tan30°

~ 1—tan45°tan30°
1

NG
L
J3

1

1+

1-

7

W

B+l
—1  B3-1

by

(O8]

&

4, tanAzE

Q3. First Triangle : sin 4 = 3

, cosd=

N WD | W

12
Second Triangle : sin B = 1—, cosB=—, tanB = %

(i) cos(A+B)=cosAcosB—sinAsinB
_412 35 48 15 _ 33

T513 513 65 65 65

.. tan A —tan B
(i) tan(4d—B)=—2A~TANP
1+tan Atan B
3_5 1

3.5 21 63
a1
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Q4. (1) sin45°.cosl5°+cos45°sin15°

V3

=sin (450 + 150) =sin60° = 7

(ii)) c0s40°.cos50°—sin40°.sin50°
=¢0s (40°+50°)=c0s90° =0

(iii) c0s80°cos20°+sin80°sin 20°
1
=c0s (80°—20°) = cos 60° = >

(iv)  tan25°+tan20°
1—tan 25°tan 20°

=tan(25°+20°) =tan45° =1

5. (i
Q5. (i) tan24+tand _ tan(24 + A) = tan34
1—tan2A4tan 4

(ii) sin20cos0+cos20sin6
=sin (20+0) =sin 30

Q6. (i) sin (90°—A)=5sin90°cos 4 —cos 90°sin 4
=1l.cos4—0.sin 4 =cos 4
(ii)  cos (90°+ A)=cos90°cos A —sin90°sin 4

=0.cos 4—1.sin 4 =—sin 4

1
Q7. tan(A—B)=2 and tanB:Z
tan 4 —tan B _»
1+tan Atan B
1
tan 4 —--
2
— 4 _=
l+tan4.1 1
4
1 1
= tan4A——=2+tan A.—
4 2
= 4tan4A—-1=8+2tan 4
= 2tan 4 =9
= tanAzg = 4l
2 2
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Q8. tanA:l, tanB:l
2 3

tan A+tan B

tan(4+ B)= ——M—
l—tan 4 tan B
1

1—-

N —

=1

N |—
W [—

= (A+B)=tan"'(1) == (or 45°)

&a | v

Qo. tan(A+B)=1 and tanAz%

tan 4 +tan B 1
1—tan Atan B

l+tanB 1

—3 —_—
1-1l.tanB 1
3

U

l+tanB=l—ltanB
3 3

1+3tanB=3—-tan B
4tan B =2

A

tamB:z:l
4 2

Q10. If sinx= % = Pythagoras: p° +1°=2°

ST

= p

= p

3
Hence, cosx = —

. T . T . T
sin| x+— [=sinxcos—+ cos x sin —
4 4 4

11 B3 1
S5 E
L1443
NG
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Q11. tanl5°=tan (45°—-30°)
_ tan45° —tan30°
1+ tan45°tan30°

1 \B 1
o
1
3 \E

Hence \/§—1_\/§—1'\/§—1

T B4+ Bl A3
BEB-D-1B-1)
CBEB-D+IB-1)
_3-V3-43+1
C3-3+43-1
:4—2\/3 2. f3

2
Hence , tan® 15° = (tan15°)(tan 15°)

=(2-3)(2-+3)
=2(2-3)-\3(2-3)
=4-23-23+3 = 7-43

ol

[ Y

1+1

cos A+sin A
cos A—sin 4

Q12. Prove: tan(%+AJ

tan = + tan 4
Proof': tan(g + A) = 4

1—tan%tanA

_ 1+tan4
1-1.tan 4

sinA4
cos 4
_sin4
cos A

cos 4+sin 4
cos 4
cos4—sin A4
cos A

cos A+sin A
cosA—sin A

Q13. cos(A+B)cosB+sin(A+ B)sinB
=cos[(A+B)—B]=cos(A+B—-B)=cos 4
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Q14.

Q15.

First Triangle : tan 4 =

Second Triangle: tan B =

If
=

U

L4 e U

U

W N

A+ B =45°
tan (4+ B) =tan45°
tan 4+ tan B 1

l-tandAtanB
2,3 2+3
hh _ _h

1_;.1 h -6
h h h2

5 K

= — =1

h h -6

5h _1

-6 1

h —6="5h

W -5h—-6=0

(h—6)(h+1)=0
h=6 or h=-1 (notvalid)

sin A = sin (A4 +30°)
sin 4 = sin A cos 30° + cos Asin 30°

NG 1

sind=sinA.~— +cosA.—
2 2

28iIlA=x/§SiIlA+COSA.1

sin A (2—+/3) = cos 41
sind 1
cos A 2—\/5

1 243 243 2+

tan 4 =

2-3 243 4-3
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b*+c—ad’
2bc
(546 ~(4)
2(5)(6)
45 3
60 4
a+b-c’
2ab
_ @+’ ~(6)
2(4)O)
5 1
40 8

Q16. (i) Cos rule: cosA4=

cosC =

Hence, cos A+cosC =—+

7
8

N V)
0 | —

(i)  cosd= % = Pythagoras: x* +(3)* = (4)’

= X +9=16
= x*=16-9=7
= x:ﬁ

Hence, sinA = 77

1
cosC = 3 = Pythagoras: y* +(1)* = (8)°

= Y +1=64

= Y =64-1=63

= y=+63=3J7
37

Hence, sinC = Y

cos (A+C)=cosAcosC —sin AsinC

31 \7307
48 4 8
3 37
32 32

3-21  -18 -9

32 32 16
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Q17. Triangle ABD =
Triangle ABC =

=

U

L4 4e 4 4

Exercise 5.3

1
tan0 = —

tan (0+45°) = %

tan®+tan45° 6

1—tan6.tan45° &

Ly

h
1-

i(571) = (-3)

1+h:6—§
h

6
1 h

— =

h+h*=6h—6
W —5h+6=0
(h—2)(h-3)=0

h=2m or 3m

Q1. sin 4 =§ = Pythagoras: x” +(3)* =(5)°
= X’ +9=25
= x’=25-9=16
= x=x/%=4

4
Hence, cosA:g and tan 4 =
. . . 3\( 4
(1) sin24=2sinAcosA=2 s =

2
(ii) amzAzcoﬁA—sm%A:(g) _(g

3
4

[N}

4
5

25 25 25
in24 2 24
(i) tan24=>224_ 25 _ 2%
cos24 T 7
25
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Q2.

Q3.

Q4.

(ii)

tamA:l
2

tan24 = 2tan124 = 2 ;= ! :i:ﬂ
I-tan®4 | (1 -1 3 3

-5 4 4
2tanA4 2(1) 11 4
sin2d=—2 o A\2 - - o .2
1l 5

4

Using the diagram, tan 4 =

1—tan’ 4

= Cc0S24= >
1+tan“ 4

)

1
W2

7

cos2A:E
8
. 3
= 1-2sin"4=—
8
= —2sinzA:§—1=_—5
8 8
= sinzA:i
16
= sin4 = i:_S
16 4
c052A=§
8
) 3
= 2co0s A—lzg

= 2cos’A=1+==—

1 2:1+l
1+| —= 8
(2ﬁ)

cos2A= cos’A—sin*A = 2cos’A—1 = 1-2sin* 4

9

oo \O |oo [

where 0°< 4<90°

where 0°< 4 <90°
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QS5.
(1)
(i1)

(iii)

Qeé.

Q7.

Q8. (i)

(ii)

Given sin2A4 =2sinAcos 4 and cos2A4 = cos’A—sin’4
) ) ) 1

2sin15°cos15° =sin2(15°) =sin30° = 5

2sin75°cos 75° =sin 2(75°)

=sinl150° = l
2

cos? 22 %O —sin’® 22 %o

_ 1°
= cos2(22 > )

=co0s45° =

Sl -

2 tan 22l

—2<):tan2(22% ]
—tan29n Ll
1—tan 222

=tan45°=1

cos34=cos(24+ A)
=c0s82A4.cos4A—sin2A.sin4

=(2cos’ A—1).cosA—2sinA.cosA.sin4
=2c0s’ A—cosA—2cosA.sin” 4
=2c0s’ A—cosA—2cosA(l—cos’ A)
=2c0s’ A—cosA—2cosA+2cos’ 4
=4cos’ A—3cosA

Prove : (sind+cosA)’ =1+sin24
Proof : (sind+cosA)’
=sin® A+ 2sin4cos4+cos’ 4

=cos>A+sin* A+ 2sinAcosA

=1+sin24
Prove : ﬂ =cosA—sinA
cosA+sin4
cos24 _ cos’A—sin’ 4

Proof':

cosA+sind cosA +sin4

_ (cosA—sinA)(cosA+sinA)
cosA+sinAd

= cosA—sin4
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Q9. Show that 1—(cosx—sinx)’> =sin2x

Proof : 1—(cosx —sinx)’ =1—[cos’x —2sin x cos x +sin’ x]
=1—[cos’x +sin’x —sin 2x]
=1—-[1—-sin2x]
=1-14+sin2x = sin2x

1
Q10. tan4 =—
2
2(3)
= tan2q=—2A0A _ T\2)
—tan” A4 1_(1)
2
___1_4
1373
=4 2
3 2 2 2
Q11. cosAzg = Pythagoras: x"+(3)" =(5)
= x*+9=25
= x*=25-9=16
= x=\/R=4

) 4
Hence, sinA = g

(1) sin24=2sinAcosA=2 i E :ﬁ
S)\5) 25

2 2
. . 4
(ii) cos2A4=cos’A—sin’A= (%) _ (E)

9 16
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Q12.

Q13.

Q14.

Q15. (i)

l—cos24

Prove that - tan A
sin2A
B 1—tan’ 4
1—cos24 1+tan’ 4
Proof : - =
sin2 A4 2tanA4
1+tan’ 4
1+tan’ 4 —(1—tan’ 4)
1+tan’ 4
2tanA
1+tan’ 4
_ l+tan’4—1+tan’4
2tanA
2
_ 2tan” 4 — tanA
2tanA4
Show that ﬂ =sin2A4
1+tan” 4
2sin4 2sin4
2tanA cosA cosA
Proof': — = — =
l+tan°4 sec’d4 1
cos’ A4
_, sind cos’A4
cos4 1
= 2sin4.cosA4
=sin24
tan 20 = i
3
2tan0 4
= ==
l1-tan“0 3
= 6tan® =4 —4tan’ 0
= 4tan’0+6tan®—-4=0
= 2tan’0+3tan®—2=0
= (2tan0-1)(tan0+2)=0
= tan© = l or —2
2
) 5 3
sine rule: - =—
sin2f  sing
= 3sin2/f=5sing
= sin2f= 5s1nﬁ: %sin,b’
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(ii)

Q16. (i)

(ii)

Q17. (i)

sin2 /= 2sinfcosf= Ssin/

= 6sinfcosf=5sinf
5
= cosfi==
/ 6

Pythagoras: x*+(5)° =(6)°
= x*+25=36
= x*=36-25=11

= x=A11

11
Hence, tan/'= =

4
tan (4+ B)=-1 and tanAzg

tan 4 +tan B _
l—tan 4.tan B
%+tanB -1
= —_— =
_4tanB 1
3
= i+‘[anB:—1+itanB
3 3
= 4+3tanB=-3+4tan B
= —tan B=-7
= tanB=7
sin2B = —2 tanf
1+tan"B
_ 2 _14_7
1+(7)2 50 25
in2A
Show that & =tan 4
1+cos24
.y 2tan 4
2
Proof : i = l+tan,;1
1+cos24 1+1—tan A
2
1+tan“ 4
2tan 4
_ 1+tan’4
1+tan’4 +1—tan’4
1+tan’A4
:ZtanAztanA
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sin2| 221
. 1’ 2 1’
(i)  Let A=22E = —ta1n222
1+cos2(221]
2
1 .
sin45 _ 2 —ano L
l+cos45° 14 L 2
J2
1 .
= \E —tamZZl
V2 +1 2
JE
10
—tan22
\f+1
:>tan221—1[1ﬁ1
V241 2-1 2-
Q18. (1) cos2A4=1-2sin’4

= cos4A4=cos2(24)=1-2sin’>24

(i) cos2A4=2cos*4-1
= cos44=cos2(24)=2cos’24—1

Show that M =tan’2A4

1+cos4A4
1-cos44 1-(1-2sin’24)
1+cosdd 1+(2cos’24—1)
1—-1+2sin°24
T 14 2c0s2 241

Proof:

_ 2s1n222A — tan’24
2cos’24
. b*+c* —a’
Q19.(1) cosAd= 2—bc
(D + (2D - (10)?
- 2(17)(21)
_289+441-100 _ 630 _15
714 714 17
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CcoS2A4 =
(if) +tan’4
1—tan2%
= cosd=
1+tan24
2
2 4
1_5_1—tan 5
17 2 4
1+ tan 5
= 15+15tan2é = 17—17tan2é
2 2
= 32tan2é=2
2
A 1
= tan® —=—
16
1 1 . .
= tan—=,/— =— 1if A4 is acute

Q20. (i) InASRP
tan (45°—~B) _[SR|
1 Ch
=  |SR|=htan (45°—B)

tan45° —tan B
1+ tan45°tan B
_1-tanB 1-tanB
" 1+ltanB l+tanB

(i) tan (45°—B)=

N |SR|=h(1_tanB)
l+tan B
In APQR: tan (45°—B):ﬁ
= |QR|tan (45°~B)=h
h
Rjl=——FF—
= Q]| tan (45°— B)
B h _ h(1+tanB)
= |QR|= l-tanB  |—tanB
1+tan B
Hence, [QS|=|QR|—[SR|

_h(l1+tanB) h(l1—tan B)

" 1-tanB  1+tanB

_ h(1+tan B)(1+ tan B) — A(1 —tan B)(1 —tan B)
B (1—tan B)(1+ tan B)

_ h[1+2tan B+tan’B—(1-2tan B +tan’B)]

- 1-tan’B

_ h[1+2tan B+tan’B —1+2tan B —tan’B]

- 1-tan®B

_ ;. 2(2tan B)

—=2htan2B
1-tan“B
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Exercise 5.4

Q1. ()

(i)

(iii)

(iv)

V)

(vi)

Q2. (i)

(i)

(iif)

Q3. (i)

sin 5x 4+ sin 3x = 2sin 5x-§3x cos 5x;3x

=2sin4xcosx

sin4x—sin2x = 2cos 4x-;— 2x sin 4x ; 2x

=2cos3xsinx

3x+x 3x—x
cos3x+cosx=2cos > cos

2
=2c0S2xC0SX
cos 76 —cos 50 = —2sin 76+ 56 sin 70 ; 50
=—2sin 60sin 6
c0s30—cosO =-2sin 39+6 sin 36-6
2 2
=—2sin20sin 6
§in 30 —sin 76 = 2cos 2019 i 39 ; =

=2c0s50sin(—-20)
=-2¢0s50sin 20

80° +40° 80° — 40°
S cosS 5

c0s80°+cos40°=2co

= 2c0s60°cos 20°

1
:2'5005200 = c0s20°

125°+55° . 125°-—55¢°
0S8 sin 5

sin125°—sin55°=2c¢

=2¢c0s90°sin 35°
=2(0)sin35°=0

cos75°—c0515°=—2sin75 ;15 sin75 ;15

=-2sin45°sin30°
i E
V2 )\ 2 NG

sin75°—sin15°:200575 ;15 Sin75 ;15

=2c0s45°sin30°

-3
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(i)  sinl0°+sin80° = 2sin > ’;80 cos 10 ;80

= 2sin45°cos (—35°)

1
=2.— ¢0s35°

J2

=+/2 cos35°

Q4. (1) cos(x+45°)+cos (x—45°)

x+45°+ x—45° x+45°—(x—-45°)
=2c¢o0S > cos >

2x x+45°—x+45°
=2c0s— cos
2 2

=2cosx cos45°

:2cosx.i= 2 cosx

(i)  cos (x+60°)—cos (x —60°)

— _Dgin X+H060°+x—-60° . x+60°—(x—60°)
2 2
:_2Sin2_x'sinx+600—x+60°
2 2

= —25sin x.sin 60°

J3

= _2Sinx-_: —/3sinx
2

Q5.(1) 2sin3A4cos2A=sin(34A+2A)+sin (34-24)
=sin54+sin 4

(i)  2cos4xsinx =sin (4x+x)—sin (4x—Xx)

=sinS5x—sin3x

(ili) 2cos5Acos2A=cos(54+2A4)+cos(54-2A4)
=cos7A+cos34

(iv) —2sin6A4sin2A4=—[cos (64—2A4)—cos (64+2A4)]
=—cos4A4—cos8A]
=cos84—cos44

. . 1
(v) sin2A4sinA4= 5 [cos (24— A)—cos (2A+ A)]
1
= ) [cos 4—cos3A4]

1
= —E[COS 34—cos A]
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. 1 . :
(vi) sinxcosSx= 3 [sin (x+5x)+sin (x—5x)]
1 . .
= 5 [sin 6x + sin(—4x)]

= %[sin 6x —sin4x]

Q6. (1) 2sin75°cos45° =sin(75°+45°) +sin(75° —45°)

=sin120°+sin 30°
:£+ L %(\/gﬂ)

2 2

(i) 10sin671 sin22l =5|2sin671 sin221 ]

o

2 2 2 2

=5 cos(67l —22l )—cos[67l +22l )]
2 2 2 2

=5[cos45°—-c0s90°]

[ 1
:5__\/2_0]
_S.L.ﬂ _ N2
- \/5\/2 2

Q7.(i)) Show: 2cos(A+45°)sin(A-45°)=sin24-1
Proof: 2cos(A4+45°)sin(A—45°)
=sin[A+45°+(A4—45°)]—sin[4+45°—(A4—45)]
=sin[A+45°+ A—45°]—sin[4+45° — A+ 45°]
=sin2A4 —sin90°
=sin24-1

(ii) Show that C?S 50: — C.OS 70: =3
sin 70° —sin 50
c0s50°—cos70°
sin 70° —sin 50°
) _2sin30° -5 70° i S0° 5 70°
70° -5 50° & 70° 5 50°
—25in 60°.sin(—10°)
2¢0s60°.sin10°
_ 2smn60°sin10°
~ 2c0s60°sin10°

=tan60° = \/5

Proof':

2cos
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sin (0+15°)+sin (0-15°)
cos (0+15°) +cos (B—15°)
sin (6+15°)+sin (0 -15°)
cos (0+15°)+cos (8—15°)

2sine+15042re—15°Cose+15 —2(9—15 )
e+15°;e—15ocose+15 —2(9—15 )

25in 20 cos 0 +15°-0+15°
T 05 20 o0 0+15°—0+15°

2c05700 3

Q8. Show that an

Proof':

2cos

= =tan0
cosOcos15°

Q9. Show that w =cos A

2sin3A4

AA42A . 4A-24
sindA+sin24 2SN~ 550 cos

2sin3A4 2sin3A4
2sin3A4

Proof':

=cos 4

sin5A—sin34 B

Show =
Q1o. cos5A4+cos34

tan 4

5SA+3A4 ;.. 54—-34

sin5A—sin3A_2COS ) sin 7

cos5A4+cos34 20055’4-53‘40055‘453’4
cos4A.sin A

=—=tan4
cos4A4.cos 4

Proof:

Q11. Show that 2sin(135°+ A4)sin (45°+ 4) = cos24
Proof: 2sin (135°+ A)sin (45°+ A)
=cos[135+ A—(45+ A)]—cos[135+ A+ (45+ A)]
=cos[135+ A—45— A]—cos[135+ A+ 45+ 4]
=¢0590°—cos (180+24)
=0—[cos180cos24—sin180sin2A]
=—[(-1).cos24—-0.sin2A4] = cos24
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Q12. Given that tan 30 =2,
sin@+sin30+sin50  (sin50+sin0)+sin30
cos0+cos30+cos50  (cos50+cos0)+cos30

56+60..,.50-6
5y cosT

56+60..,.50-6
5 CoST

_ 2sin36cos 20 +sin 30

208300520 +cos30
sin30 (2cos20+1)
cos30 (2cos20+1)

tan30 =2

evaluate

+sin 30

2sin

+cos 30

2cos

Exercise 5.5

2
.. A LY fno
(1) cos (2)—60
(iii)  tan™'(1)=45°

(iv)  cos™ (QJ =30°

QL () sin™ (L) _ 450

2

(v) sin™ (—ﬁ) =—60°

2

(vi) tan”'(=1)=-45°
. af 1) 00
(vil)  cos ( 2) =120

(viii) =-30°

,,
Yy
=
N
|
& -
N———

Q2. (1) sin

|
N\
| W

Il

'

and tan~

|
N N

nN|WwW N|w

= sin
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(ii) sin”™' (%) =30°

and cos™ [?] =30°

= sin’ (%) =cos ' (?)

(iii) sin”' (%) =B

and tan”' (i) =B
12

(v) tan"'(x)=C

= tan”' (x) =sin”' (

)

Q3. ()

S . X
= sin (sin 1x)=smA=T=x

2
30° |
J3
13
B _
12
NIES
C _
1
1
A J
J1-x

X +W1=x*)? =17

= x*+1-x*=1
= 1=1
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(i)

(iif)

Q4. ()

(i)

I
N

: _l(x)
sin” | —
1

cos (sin”' x)

cos 4=

tan™ (i) =B
1
sin [tam1 (% :|

X

NESS

—

sin B =

o[ )

sinAd=—
5

tan™! G) =45°

cos (tan™' 1)

1
cos45°=—
J2

182

45°

1+x

1

2
x*+1° =(\/1+x2)

= x’+1=1+x’




(iii)

(ii)

tal’l_l (i) =B
( : )

sin|tan” | —
[ 15
8
n -
17

=si

- ()

=sin2A4

=2sin Acos 4 = Z(i)(§)=_
5/)\5

25

sin™ (i) - B
13
. 5
cos | 2sin (—) =cos2B
13

=cos’B —sin’B

-

144

25

119

169

169

183

169

=8 +15

=64+225

=289

=+/289 =17

5
A
13
B

12



5 5
6.(1) sin'|=|=C = sinC=—
Q6. (1) (13) T 13
12

and cosC =—
13 C
12
sin_l(4) D = st—ﬂ
5 5
and cosD—E
5 5
4
Y )
sin| sin +sin™!
i (55 (3]
= sin (C + D) D
=sinCcosD+cosCsinD 3
5 3 12 4 15 48 63
=—. 4+ = —+—
13 5 13 5 65 65 65
(ii) sin_l(L)—E = sinE—L
NG J5 J5
2
and cosE =—
\/g E
2
1n_l(L)—F = sinF—L
10 10
) "
and cosF =—
J10
sin |:sin"1 L +sin™ L] :
NG J10 3
=sin(E+ F)=sinEcos FF+cos Esin F
13,2 1 3.2 5 s 1
NN TN T RN N BN RN N -
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Q7.

Q8.

sin_l(z)zA = sinA=é
5 5 3
3
and tan 4 =—
4 A _
sin_l(i)=B = sinB=i
13 13 13
and tanB=i >
12
Ca(3Y . (5 B _J
tan|{smn | — |+sm | — 12
5 13
1—tan Atan B
3,5 71
l_i.i 1_i 11 33
4 12 16 16
tan™' 3 =4 = sinA=g
4 5
4 5
and cosA=g 3
A _J
4
cos™ 7 =B = sinB:ﬁ
25 25
and cosB=—
sin| 2tan™ (g) =sin2A4=2sin Acos A
4 B

13 -

sin| cos™ 7 :sinBzg

25 25
Hence, sin|2tan™ 3 =sin| cos™ A
4 25
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Test Yourself 5
A Questions

Q1. sin2x=2sinxcosx

h2

Q2. tand= Bl =sinAd= >
12 13

and cos A4 = 2

tanBz% =sinB =

nlbh nlw

and cos B =

cos(A— B)=cos Acos B +sin Asin B

_12 4+5 3_48+15_63
135 135 65 65

Q3. Show that (cos A+sin 4)’ =1+sin24

Proof:  (cosA+sin A)* = cos’A+2sin Acos A+sin’4

=1+sin24
4
Q4. cosx=— :>tanx:§
5 4
2(3)
Hence, tan2x = 2tanx 4
1—tan’x 1— (3)
4
6 3
__4 _2_ 2%
_1 9 7 7
16 16
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Qs.

Q6.

(1)

(i)

Q7. ()

(i)

Prove : sin’4+cos’A=1

Proof: sin’4 +cos’4 = (

J<(2)

SRS

a’ b
o
2 2

a +b
= asa’ +b> =c*> (Pythagoras’theorem)

2
_C
T2

=1
c

tan 4 = % = Pythagoras: #* = 8°+15°

=64+225
=289

= h=+289 =17

cosA:I—5

17
sin2A4A=2sin AcosA=2 i E :@
17 )\ 17 289

sin75°cos15°—cos 75°sin15°
=sin(75°—-15°)
=sin 60° = ﬁ
2
cos2x = cos’x —sin’x = 2cos’x —1
Hence, 2+2cos2x =2+2(2cos’x —1)

=2+4cos’x —2=4cos’x
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Q8. tan 75° = tan(45° +30°)
_ tan45°+tan30°
1—tan45°tan30°

1+

—

—1.

-
= G- o

S

V-1

3
B4l B+l
“ Bl Bl
34344341
T 3+43-3-1

44243
2
:2+\@: a+b\/§

Hence, a=2, b=1.

Q9. (i) Show that tan©6sin®+ cos =sec6

sin© cos9

.sin0 4
cos0 1

_ sin6.sin6+cos0.cosO

Proof: tanOsin®+cosO =

cosO
sin® 0+ cos’ 6 1
= = =secO
cos9 cos0
(ii) c0s0 = S x?+(5)* =(13)?

13 = X’ +25=169
:>sin9:2 = x> =169-25=144 -

1 —

= x=+144=12 x=12

Hence, sin26 = 2sinBcos0O A )

=2 12 {2 _120 5
13)\13) 169
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Q10. (i)

(i)

sin75°—sin15°=2c¢

75°+15° . 75°-15°
0s -sin

2
= 2c0s45°.sin30°
o rr_ 1t _ 1
V22 2 k
A:sin_ll:30°
2

= tan 24 = tan 2(30°) = tan 60° = /3

B Questions

Q1. ()

(i)

Q2. ()

(i)

c0s2A4=cos’A—sin*4
=cos’4—(1—cos’4)
=cos’A—1+cos’4
=2cos’A—1

= cos2A4+1=2cos*4

1
= cos’A = 5(1 +c0s24)

sin 40° cos 20° + cos 40°sin 20°

= sin(40°+20°) =sin 60° = %

Given sin9 = %

c0s 20 =cos’ 0 —sin’ 0
=(1-sin’ @) —sin’ 0
=1-2sin’6

2
S 2] =122 T
5 257 25

Show that 2cos’A—cos24—-1=0

Proof: 2cos’4—cos2A4—1
=2c0s’A—(cos’Ad—sin’4)—1
=2c0s’A—cos’A+sin’4—1

=(cos’A+sin’A)—-1 = 1-1 = 0

189

k

2



Q3. (1) 2sin40c0s20 = sin(40 + 20) + sin(46 — 20)
=sin 60 +sin 20
(i) (cosx+sinx)* +(cosx —sinx)’
= c0s’x +25in x cos x +sin’x + cos’x — 2sin x cos x +sin’x
= 2(cos’x +sin’x)
— (1) = 2

Q4.(1)  Prove: cos(45°+0)—cos(45°—8) = —/2sin6
Proof: cos(45°+60)—cos(45°—-0)
45°+0+45°-6 . 45°+60-(45°-6)
2 2

. 90° . 45°+0-45°+0
= -2sin -sin
2 2

= -2sin45°.sin0O

= —Z.Lsine = —\/Esine

V2

(11)  Prove that —cos0 =tan0OsinO

cos0

1—cos0O-cos0
—cosf=—————
cosO cosO

Proof:

_1-cos’®
cosO
_sin’®

cosO

= sme.sine = tan0.sin6

cos0

Q5.(1) cos*15°—sin’15°
=c0s2(15°)=cos30° = ?

sin 30 _cos 30 )

(1)  Prove that — =
sin® cosO

sin30 cos30 sin30cosO—cos30sin0O
Proof': — =

sin®  cos® sin®cos0
sin(360 —0)
sin®cosH

sin 20
sinBcosO
_ 2sinB.cosO
~ sinB.cos®
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Q6. (1)  Show that tan15°=2-+/3
Proof:  tanl5°=tan(45°-30°)
_ tan45° —tan30°
" 1+ tan45°tan30°

T L Bl
J3 Ng
_¥3-133-1
B+l B
C3-V3-VB+1 423
G 2 Y

(i)  Prove that M =-2sin0
sin40
c0s50 —cos 30
sin460

50+30 ;. 56-30
5o SN

sin46
_ —2sin40sin6
sin 40

Proof':

—2sin

=-2sin0

tan A+tan B

I—tan Atan B
sin(A+B) sinAcos B+cos Asin B
cos(A+ B) ~ cos Acos B—sin Asin B

sin Acos B " cos Asin B
cosAcosB cosAcosB
cosAcosB _ sinAsin B
cosAcosB cosAcosB

_ tanA+tan B
l—tan Atan B

Q7. Prove: tan(4+B)=

Proof: tan(4+ B) =
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T
8. A+B=-—
Q 4

=tan(4+ B) = tang

tan A+tan B _1

I—tan Atan B
= tan4+tan B=1—tan Atan B
=tan4+tan Atan B=1—-tan B
=tan A(1+tan B)=1—-tan B

1+tan B

Hence, (1+tan A)(1+tan B)

= (l+ﬂ)(l+tanB)
1+tan B

l1-tan B

1+tan B

=]l+tanB+1—-tanB =2

=l+tanB+( )(1+tanB)

Q9. sin105°—sin15°=2cos105 15 sinlo5 2_15

=2c0s60°sin45°
=2._.

N | —

& 5i-

1

2

S

Q10. Triangle PTS = tan20 =

Triangle PQR = tan0 =

L= ==

1 ﬁzltan%)
3 x 3
2tan©
1—tan>0

B 2

~ 1—tan’0

= 2=3-3tan’0

= 3tan’0=1

= 3tan0=

=

= tan’0=

W | —

= tanO=

W | =

1
= — (Oisacute
NE ( )

U

fan)

Il
o la
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C Questions

Q1. Prove that cos2x =1-2sin’x
Proof : cos2x = cos (x+ x)
= COS X COS X —sinxsinx
= cos’x —sin’x
=1-sin’x —sin’x =1-2sin’x
Prove that  sin3x = 3sinx —4sin’x
Proof : sin3x =sin (2x+ x)
=sin2xcosx +cos2xsinx
= 2sin xcos x.cos x + (1 —2sin’x)sinx
= 2sin x(cos’x)+sin x —2sin’x
= 2sin x(1—sin’x) +sin x — 2sin’x
=2sinx —2sin’x +sinx —2sin’x

=3sinx—4sin’x

Q2. Show that  (cos 4+ cos B)*+(sin A+sin B)* = 2+ 2cos (4 — B)
Proof : (cos A+cos B)*+(sin A +sin B)
=c0s’A+2cos Acos B+cos’B+sin’ A +2sin Asin B +sin’B
= (cos’A+sin’A)+(cos’ B +sin’B) + 2(cos A cos B +sin Asin B)
=1+1+2cos(A—-B) = 2+2cos(A—-B)

. AB
Q3.(1)  Triangle AOB: sinf= u
5 B C

= |AB|=5sin6=|CD| S em s em
_lag) o

and cosG—T (0\:/0)

= |AO|=5c0s6=|0D| A 0 D

= |AD| =5cos0+5cos0=10cos0O

Hence, perimeter p = 2(|AD|+|AB)
=2(10cos0+5sin0)
=20c0s0+10sinO

(i1)  Area rectangle = |AB|.|AD|
=5sin6.10cosO
=50sinBcosH
=25.2sin6Ocos0O

= ksin20=25sin20 = k=25
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Q4. cos (A+ B)=cos Acos B—sin Asin B
= cos(A—B)=cos[A+(—B)]=cos Acos (—B)—sin Asin (—B)
=cos Acos B+sin Asin B
Hence, sin (A4+ B)=cos[90°—(A4+ B)]
=cos[(90°— 4) - B]
=¢0s (90°— A)cos B +sin (90° — 4)sin B

=sin Acos B+cos Asin B

Q5.(1) Show that \/2 sin0+6¢cos’0—2 =2cosO
Proof : \/2sin29+6c0529—2 = \/2(1—0052 0)+6cos’0-2
—J2-2c0s?0+6c0s 02

=+/4cos’ 0

=2cos0

(i) Equation: asin’2x+cos2x—b=0
x=0° = asin2(0°)+cos2(0°)—b=0
= a(0)+cos0°-=bH=0

= 0+1-6=0 = b=1
x=60° = asin’2(60°)+cos2(60°)—b=0
= a[sin120°] +cos120°—-H=0
= a(é)—l—lzo
4 2
= 3a—-2-4=0
= 3a=6
= a=2
Q6. .3 = '2 = 2sin20=3sin0O
sin20 sin®O
= 2.2sin0cosO=3sin0O
= c059:%=0.75

= 0=cos'(0.75) = 41.409° = 41 .4°
0=414° = 20=2(41.4°)=82.8°
= angle ACB=180°—-(41.4°+82.8°)
=180°-124.2°
=55.8°
Since 55.8°>41.4° = |AB| > 2cm as bigger side is opposite greater angle.
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Q7.(1) sin20=1 = 20=sin"'(1)=90°

0= %0 =45°
2
(a) sinG—sin45°—L
2

(b) tanB =tan45°=1

sin 46(1 - cos 20) _ ¢
cos 26(1—cos40)
sin40(1—cos20)  2sin20cos26(1 - cos 20)
cos 26(1—cos496) B cos 26(1—cos40)

_ 2sin26(1 —cos 20)

~ 1—(1-2sin26)

_ 2sin20(1—cos20)

~ 1-1+2sin’26

_ 2sin26(1 - cos 20)

B 2sin’ 20

_1—cos26

~ sin26

1-1= tanz 0
—_ l+tan"6

2tan0
1+tan* 6
1+tan’ 0 —(1—tan’ 0)
1+tan’ 0

2tan©
1+tan* 0

_ l+tan’0—1+tan> 0
B 2tan©

_ 2tan’ 0
~ 2tan®

(1)  Show that an 0

Proof :

=tan0

Q8. (i) Area AACB = Area ADCE

lx.xsin49:lx.xsin26
2 2

sin40 =sin 20
2sin20cos 20 =sin 20

A

c0s20 = l
2

U

20 =cos™ (l) =60°
2

~60°

= 0 =30°
2
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(i) 6=30° = 20=60°and 46=120°
Triangle ABC : |AB|2 = x>+ x> —2x.xcos60°

=2x? —2x.x(l)
2

2 2 2
=2x" —x"=x

Triangle DCE : |DE[ = x? +x? —2x.xcos120°

=2x" = 2x° (—l)
2

=2x* +x*=3x’

Given |AB[ +|DE|" =24

= x2+3x* =24
= 4x* =24
= x’=6

= x=6

Q9. (1)  Area sector ADBC = %(2)229 = 40 radians

. 1
(i)  Area triangle ABC = 5(2)(2) sin20 = 2sin 20

Area A ABC = %Area sector ADBC

= 2sin20= %(49)

— 2sin20 =30
Area A ABC=+/3
— 2sin20=4/3
= sin26=£

2
N 29=sin ' 2T

23

= ngradians
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|AC| o
sin (180°—20)  sino

Q10. (1)  Triangle ACO:

|AC| 7
= £ b =_
sin200  sino
- |AC| _ rs%n2oc
sin o

_ r.2sinocoso
sin o
=2rcoso
(1) [AC] bisects the area of the semicircular region
= 2[Area AAOC+ Area sector COB] = Area semicircle

1 1 1
= 2| =r.rsin(180°-20)+—r"20 | = — 11’
2 2 2

= 2.1 6in20+2. 200222
2 2 2
. T
= s1n20c+20c=5
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Chapter 6 Geometry 2:
Enlargements/Constructions

Exercise 6.1

QL. (1)
(ii)

(iii)

Q2.
(1)
(i1)

(111)

Q3. (1)

(ii)

(iii)
(iv)

Scale factor =2

12
x=—=>6cm
2

y=2(9)=18cm

Each small square has length of side =3cm
= Area each small square = (3)(3) =9cm’

Area object = 5(9) = 45cm’

Area image = 20(9) =180cm” = 4(45)cm’
= Scale factor: k=2

Area (image) =27=4times area (object) =k’

Scale factor =2

|BC|=4 = |B'C’|=2(4)=8
|AC|=6 = |A’C’|=2(6)=12
A’B|=10 :>|AB|=%(10)=5

Area AA’B’C’ =30sq.units

= Area AABC = % = 7%sq.units

Scale factor =2

Centre of enlargement is found by ya

joining 2 sets of corresponding points

and continuing the lines until they meet.

(-2.3)
Area ABCD = 30sq.units
= Area PQRS = (27)(30)
=(4)(30) =120sq.units
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1
Q4. Scale factor = 15

(i) |AC|=8 =|AC’

=(8)(1%)=12

1

B'C’|=9 :>|BC|:9+15:6

(ii)
(iii) |AB|=x =|AB'|=x+3
|AB’
|AB| X 2 X 2
= 3x=2x+6
= x=6 = |AB|=6
3 9

Scale factor k£ = ll:— ===
2 2 4

Area AABC = 20sq.units

_x+3_11 x+3 3

= Area AAB'C’ = (20)(%) = 455q.units

Qs.

12.
Q6. (1) Scale factor = 3—28 =4

(i) [XZ|=4.1em =|X'Z’

=(4.1)(4)=16.4cm

(i) |X"Y’

=12cm :>|XY|:%:3cm

(v)  |oz'|= 4|0z
=|22'|=3|0Z|
=0Z|:|zZ’|=1:3

(v) k=4=k =16
Area AX'Y’Z’ = 64 cm?

= Area AXYZ = % =4cm?
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Q7.

Q8.

Q9.

Q10.

QI1.

Q12.

(@

(i)

(iii)

(iv)

(1)

(i)

Scale factor:|A—C:@:2l

AC| 8 2
B’C':25=>|BC|:25+2%:10
|AB’ :2%|AB| = |AB|:|AB’ :1:2%:2:5

2
k=21 s =2l =6
2 2) a4

B,
25
B
A 8 C 12 C

) 1 .
Area AABC =16sq.units = Area AAB'C’ = (16)(6 Z) =100sq.units

.
//X/\Y\

|AB| _3 ) ’
Scale factor=+—=—=k =k =| = | ==
AX| 2
Area AAXY =4cm?

= Area AABC = (4)(%) =9cm?

Scale factor =k =2.5 =k° = (2.5)2 =6.25
Area design =176 cm”
= Area completed mosaic = (176)(6.25) =1100cm’

k? = 4 = scale factor k = /4 =2
k? =2 = scale factor k = /2

12
Scale factor k=-==15 =k’ = (1.5 =2.25
Area larger shape = 27 cm’

=> Area smaller shape A = % =12cm’

Scale factor £ = %

Original height =156 mm

2
= Reduced height = (156)(5) =104 mm

Reduced label height = 28 mm

= Original label height = 28 + % =42mm
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300m _ 30000cm
15cm 15cm

= k* =(2000)" = 4,000,000

Model Area = 25.5cm’

= Tower Area = (25.5)(4,000,000) = 102,000,000 cm’
=10,200 m*

Q13. Scale factor k = =2000

Q14. Scale factor k = 25 = k> = (25)" = 625

(1) Plan pond area = 24 cm’
= Real pond area = (24)(625) =15000cm’

=1.5m*

(i) Real lawn area =17 m? = 170000 cm?*

170000

= Plan lawn area = =272 cm?

Q15. Scale factor =k =2
(1)  Map scale is 1:1000
Enlarged map scale 1:500
(i)  Street length = 6cm
Real-life street length = (6)(1000)
=6000cm =60m

(iii)  Scale factor = k = —

Map scale is 1:1000

Sean’s enlarged map scale is 1:2000

(iv)  Distance railway stations = 1km = 100,000 cm
1
00,000 _ 50em
2000

Distance on sean’s enlarged map =

Q16. (i)  Scale factor k = g =3

(ii)  Scale factor of volume = &°
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. 100 5
17. (1 Scale factor k=—=—=2—
Q (1) cale factor 20 =2 3

3
(i) Volume scale factor = k° = (%) =

(iii)  Model volume = 240 cm’

Final sculpture volume = (240)(%) =3750cm’

Q18. Scale factor k=2 = Volume=4>=(2)' =8
Volume small cylinder = 200cm’® = Volume large cylinder = (200)(8)
=1600cm’

Q19. Scale factor k = % =12=k= (1.2)3 =1.728

Smaller bottle volume = 400 ml

= Larger bottle volume = (400)(1 .728)
=691.2ml =691ml

Q20. k3=ﬂ=11
300 3

:k:i/gz 1.1006424

Small tin height =10cm
= Large tin height = (10)(1.1006424)

=11.006424 cm =1lcm
2
Q21. k2:4sscmz =9 =k=+/9=3
cm
=k =(3)=27

Small sphere mass = 2kg
= Large sphere mass = (2)(27) =54 kg

Q22. Scale factor = k = % =22 = k*=(22) =10.648

Child’s rugby ball volume = 200 cm®
= Full-size ball volume = (200)(10.648)
=2129.6cm’
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Sm__ 800 _

Q23. Scale factor k = = =40 =k’ = (40)3
20cm 20
= 64000
Pond volume = 50 m® = 50,000,000 cm’
Model volume = 50,000,000 _ 781.25cm’
64000
, 54 3

Q24. k :E:3.375 = k=33375=15

Small cylinder length = 6 units
= Larger cylinder length m = (6)(1 .5) = Ounits

12m> 12
Q2s. K= 400m 7= 4(0)(0)0 =30 = k=+/30=5.477
cm

= k*=(5.477)
=164.296
Volume real trough = 0.1m’ = 100,000 cm’

100,000
164.296

Q26. =8 =k=38=2
Statue height = 40cm

= 608.6 = 609cm’

= Volume model =

= Replica height = ? =20cm

Exercise 6.2

Q1. (i) Construct the parallelogram.

(i)  Yes, the diagonals

bisect each other.
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(ii1)  Given : Parallelogram ABCD with diagonals [AC] and [DB]
meeting at X.
To prove : |DX| = |XB|
Proof : In As DXC, AXB;
|£XDC|=|£XBA| (alternate angles)
|DC| = |AB| (opposite sides of parallelogram)
|£XCD|=|£XAB| (alternate angles)
= As are congruent by A.S.A.
= |DX|=|XB|

Q2. |ZABC|=105° D N\ ¢

>
vs)

Q3.
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Q4.

!
L R

Yes : You get the same result each time.

= Circumcentre is the midpoint of the hypotenuse.

Q5. In an obtuse-angled
triangle, the circumcentre

is outside the triangle.

Qe6.
DRUM
TUBBER
MOORE
School should be built at the circumcentre of the triangle.
Q7. Z

Draw a line segment [XY].
Set the compass to a radius of [XY]
with X as centre and radius [XY].

Draw an arc.
x /60° % Repeat at Y.

The arcs meet at Z. Join X7 = |AZXY| =60°
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Q8.

Q9. (1)
(ii)

Q10.

Q11.

Area ABOC = %ar

Area AABC = Area ABOC + Area AAOC + Area ABOA

1
=—ar+—br+—cr

:%r(a+b+c)

|£G|+|ZE| =|£H]| +|£F| = 90°
Since |£G|=|£H| = |ZE|=|£F|
In As XKZ, XKY

| <B) =] <F]

|XK|=|XK|

| £G|=|H| X "G
= As are congruent by A.S.A. -
=[KZ|=[KY|

Conclusion: Any point on the bisector of an angle is

equidistant from the arms of the angle.

Construct the bisectors

of all 4 angles to locate

p

XandY.

—~\r
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Q12. (i)  Using 20 m = lcm, draw a scaled diagram.

110m 150m

’ 170 m \

(11)  Best position to pitch a tent is the incentre.

Q13. ()  Radius = %(10) - 5em

(11) B is the point of intersection of all 3 altitudes (i.e. the orthocentre) of AABC.

Q14. Orthocentre P is outside
the triangle ABC.

Result will hold for
all obtuse-angled

triangles.

Q15. Tangent XT is perpendicular to radius OX.

—
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Q1e6. Perpendicular bisector of [AB] c

is equidistant from the end-points A and B.

Point of intersection of the perpendicular
bisectors of the two chords is the centre A

of the circle.

Q17. Draw tangents at both

points X and Y.
The perpendicular lines to both

tangents are diameters which

meet at point O, the centre of

O
-*------

the circle.

Q18. (i)  Construct the perpendicular
bisectors of [AC] and
[BC] to meet at the point
O, the circumcentre.

OA|=|0B|=|0C]|.

Hence,

(i)  Inan equilateral triangle, the bisectors of the
angles at A,B,C also meet at the point O.

Hence, |OP|= |OQ| = |OT| = radius of incircle.
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Test Yourself 6

A Questions
Q1. Area parallelogram =2 Area AADB =40
1
= 2-E|DB|.|AE|: 40
= 15.|AE|=40
4 2
= |AE| = —O =2—cm
15 3
R
Q2. TansG =211
15 60
= 15h=(60)(2.7) =162 W h
=202 _108m 27m
15

4

—15m—> ¢ 45m

Q3. (i) Equal angles are marked on the diagram
= the two triangles are equiangular (i.e. all the same size but not necessarily all 60°).

= the two triangles are similar. (Not congruent as the corresponding sides differ in length.)

Gy X _4_6 5
1.8 2
4 ’ 4 6 ¢
X2 and —=— y 1.8
1.8 2 2y
=2x=17.2 =4y=12
4
x:B—3.6 = y=2=3
2 4
Q4. (i) Cyclic quadrilateral = £x +45°=180° C
= /x =180°—45°=135° \
Zy=2(45°)=90° @ VI
(i) ZLy=90°= [AC] is the diameter of the circumcircle. /
Hence, a circle drawn on [AC] as diameter A

must pass through O.

Q5. (i) False as QT is not parallel to RS Q /\R

(i1)  False as PQRS is not a rectangle

(iii)  True as opposite angles of a cyclic quadrilateral add to 180°

(iv)  False as PQRS is not a rectangle. P T——75
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Q6. (i)
(i)

(iif)

Q8. (i)

(ii)

(iif)

Q9.

Point of intersection of the perpendicular bisectors of [AB] and [BC].

2/a+2/b+70°=180° X
=2/a+2/b=180°-70°=110°

110°

= La+24b= =55°

= |£YPZ|+ Za+ £b=180°
= |£YPZ|+55°=180°
= |£YPZ|=180°-55°=125°

Yes because P is the point of intersection of the
bisectors of the angles £XYZ and £XZY.

B’
Scale factor = % =25
15
BC| 8 B
— =— =20|BC|=120
15 20
= |BC|=@=6 A— 88— 12 »C’
20 C

|AB|:|AB’|=2:5

Similar Triangles with equal angles marked.

x_B_»

9 12 18
:>£=§ and 8_»

9 12 12 18
=12x=(9)(18)=162 =12y =(18)(18)=324
:>x=@=13.5 :y:ﬁ=27

12 12
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[AB|_|DE| 7 _

Q10. (i)  Parallel lines = I ~[co| 7 =1 =|DE|=|CD|=8cm
(il)  As BCD and ACE are similar = @ = @
|AC| |AE]|
7

BD|
—="— =14/BD|=84
14 12

:>|BD|:%:6cm

B Questions

Q1. Area ABIC = %(6)(3) =9cm’

Area AABC = Area ABIC + Area AAIC + Area AAIB
1 1 1

=2(6)3)+5(4)3)+5(5)0)

=9+6+7.5 =225cm’

Q2. (i)  Scale factor = % =1.2

(i) a=(12)(4.5)=5.4cm

b= 72 =6cm
1.2
Q3. (i) |AB|=2[BD| and |AD|=3|BD|=36 A
=|BD|= X \
3 27cm
= |AB|=2(12)=24cm
36cm
(i) |AC|=2|CE|=27 \
:>|CE|:%=13.5 B C
= |AE| = 3|CE|=3(13.5) = 40.5cm / \
D E
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Q4. |AB|=6 =>|BF|:%(6):3cm
Find radius |OB| using pythagoras’ theorem.
=1’ =(3) +(4) =9+16=25
—r=+25=5

|OD|= 5= |DE[ +(2)" = 5

= |DE[ +4=25
= |DE[ =25-4=21
= |DE| =21

= |DC| = 2|DE|= 221

Qs. |OA|=|0T| = £x=28°
= Ly =28+ Lx=28°+28°=56°

Zw =28° A

= Zz+28°+118°=180°

= £z=180°-146° = 34°

500

Q6. (1) Scale factor = k :>k2:2—0—25
:>k=\/g =5

Radius of small ball = rcm
= Radius of large ball = 5rcm
(i)  x*+(2x) =(25)
= x* +4x’ =5x> =625

:xZ:%:IZS = x=+/125 =55

= 2x=105
Area rectangle = (2x)(x) = (l 0\/5)(5\/5) =250cm’
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Q7.

Q8.

Q9.

Q10.

(@)

(ii)

(@)

(i)

Triangles ABC, CDE are equiangular
with equal angles marked,

= Triangles are similar.

|CTD|:E = 4|CD|=72

:>|CD|:§:180m

Zx =40° (standing on the same arc)
Zy =40°+40°=_80°
Zz+40°+90°=180°
Zz+130°=180°

= /£z=180°-130°=50°

Triangles JKM, KML are equiangular
with equal angles marked.

= Triangles are similar.

K| _ KM|
[KM|  |[ML]|
KT tolik=(7)(7) =49
= |JK| = il =4.9cm
10

Triangles BAT and DCB are

similar and congruent.

= Width of River = |AT|=|DC| =80 m.
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C Questions

Q1. (i) (a) Surface Areas = (2)2 : (3)2 =4:9

3

(b) Volumes = (2)3 :(3) =8:27
(i1) Edge of smaller cube = 12(%) =8cm

(ii1) Total surface area of larger cube = 54(%) =121.5cm’

(iv) Volume smaller cube = 108(%) =32cm’

Q2. The lengths of two tangents from
a point to a circle are equal.
PB|=|BQ|, |AP|=|AR

Hence, CQ|=|CR|

2 b

(1) |£PRQ|=180° - (55°+65°) = 60°

(ii) |£BPQ| = 60°

(iii) |£PQR|=180°—(60°+65°) = 55°

Q3. (1) Scale factor = g =3 =k = (3)3 =27

Volume small pyramid = 2.75cm’

= Volume large pyramid = 27(2.75) =74.25cm’

(i) (@  |£PRQ|=105°
|£PSQ|+|£PRQ|=180°
= |£PSQ|+105° =180°
= |£PSQ|=180°—-105°=75°
= |£POQ| =2(75°) =150°

(b)  POQT is a cyclic quadrilateral because |4TPO| + |LTQO| =180°.

(c) |£PTQ|+150°=180°
= |£PTQ| =180°-150° = 30°
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Q4. ()  |oD[ +(6)" =(8) =|OD| =64-36=28

=|0D|=v28 =247 .
(i) IBC|" +(12)" = (16)’ 2 2\
= [BC|' =256-144 =112 . Q g
=[BC|=112 =47 Y o7
D

(iii) OEf +(27) =8 Afﬁ 6 %2 /

= |OE[ +28 =64

= |OE[ =64-28=36
= |OE|=/36 =6

(iv)  Area AABC = %(12)(4\/7 )=2477 em’

Q5. (i) Scale factor = g =15=k =k’ =(1.5) =3.375

Capacity smaller jug = 50cm’ = Capacity larger jug = 50(3.375)

=168.75cm’
(ii)a) In AAPY,|PA|=|PY]| (equal tangents)
In AAPX, PA| = |PX| (equal tangents)
= [PY|=|PX]

= Tangent at A bisects the line [XY]

b) [PAI=[PY] = Ze=sc

IPA|=|PX| = zd=zd Y p X
Hence, AYAX = Lc+ Le+ZLd+4d =2ZLc+22d =180°

= e+ Zd = 180 =90°

ie [£XAY|=90°

Q6. (i)(a) |4COE| = |LOCB| =52° (alternate angles)
|4AOE| = |AOBC| =52° (corresponding angles)
= |ZAOE| =|£COE|
Hence, OD bisects ZAOC

(b) |£COE|=52°

= |£CAD|= %|4COE| = %(520) =26°
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(©)

(i)

Q7. (1)

(i)

(iii)

Q8. (i)

In AAEO,

ZAEO|+38°+52°=180°
= |ZAEO|=180°-90° = 90°
Hence, OD 1 AC.

In AAPQ, |AQ[" +(8)" = (10)’ P
= |AQ[ +64 =100
=|AQ['=100-64=36 =|AQ|=+36=6cm

In ABPQ = [BQ| +(8)" = (17)’

= BQ|" +64 = 289
= [BQ[ =289-64=225 =|BQ|=+225=15cm

Hence, AB|:6+15:2lcm

|CF|=|CD|= ycm
|CB|=|CD|+|DB| =y +x =24
x+z=10 and z+y=26
X+ y =24 (subtracting) z—y=-14 (adding)
=z-y=-14 2z =12 24cm
=z=6
=6-y=-14
= —y=-14-6=-20
= y=20
x+6=10 =>x=10-6=4 A >

Radius =|OD|=|EB|=10-6=4cm

|OE|’ +|BE|" = [OB]’
= |OE[" +(4)" = (6)
= |OE[ =36-16 =20

2

D
= |0E|=+20 =245
IAE[ +|EOf =|AOf N=aly

= |AE[ +(245) =(10)
= |AE[ +20 =100

= |AE[ =100-20=80
= |AE|= /80 = 4/5

AB|= |AE|-|[BE|= 415 -4 =4(\5 - 1)em

Hence,
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(i)  Scale factor =k = k’ is used for area
= Area enlarged square = 25k°
and perimeter of enlarged square = 4(5k) =20k
Hence, 25k* =20k
= 25k* —=20k =0
= 5k>—4k=0
= k(5k-4)=0

=k=— or k=0 (notvalid)

3
Q9. (1) Scalefactor=§=ll=k =k = 1l
6 3 3

_o
27
Capacity of larger tin = 252 cm’

= Capacity of small tin = 252 + % =106.3125cm’

(i)  Scale factor = k = @ =100 = £* = (100)" = 10,000

Surface area golf ball = 50 cm®

= Surface area giant ball = 50(10, 000)
= 500,000 cm’
=50m’

Q10. AABD has angles 30°,60°,90°
and has sides in the ratio 1:+/3:2
= |[BD|=29m

|AD|=58m
and radius = |AB| =293
=50.229
=50.23m

Distance from circumference
=58-5023 =777Tm =7.8m
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