DYALAYA
\ 4,

CHENNAI REGION *




o~ a VIDYALAYA 5,
&

G
R CHENNAI REGIg), 4 s
v
. z

MATHEMATICS



Mathematics is an independent world

Created out of pure intelligence.
STUDY MATERIAL PREPRATION TEAM 2008-09

PATRON
1. Dr. E. Prabhakar Assistant commissioner KV$RO)
Chennai
CONVENOR
1. Shri. P,Devakumar Education Officer, KVS (RO)
Chennai.
CO-ORDINATOR
1. Mrs. C.M. Sreekumari Principal KV Gill Nagar
Chennai.
PARTICIPANTS
1. Mrs. R.Bhuvaneswari TGT (Maths) KV Island Gounds
Chennai.
2.. Mr. S.K.Kannan TGT (Mths) KV lIsland Grounds
Chennai.
COMPUTER ASSISTANTS
1. Mr. S.K.Kannan TGT (¥ig) KV Island Grounds, Chennai
2.Mrs. R.Bhuvaneswari TGT (Maths) KV Island Gnds, Chennai
3.Mr.Aarif Ahmed Computer Instructor VIGill Nagar, Chennai
4. Mr. CH. Venugopala Rao PGT (Comp. Sci) KV, Giligar, Chennai
5. Mrs. Priya Janaki Raman Computer Instructor K\gnd Grounds, Chennai
Our Sincere thanks to
1. Mr. Murugesan, TGT (Maths), KV Island Groundse@Ghai.
2. Mrs. Jayalakshmi,  TGT (Maths), KV Island Groun@sgennai.
3. Mrs. R. Sumathi, TGT (Maths), KV Island Groun@$ennai.
4. Mrs. Usha, TGT (Maths), KV Gill Nagar, Chennai.



| "H HSHW & () # *& + &#
&H & - & &#,8&% (., % #0

Good Education is defined as acquiring skills. Ther e are many different
ways to be educated and many subjects that can be s tudied. A good
education is one that teaches a student to think.

Mathematics develops logic and skill of reasoning a mong students. Focus
of this material is primarily to strengthen the min  d to absorb the concepts
and bring in the students the required self-confide nce while learning the
subject. Math should be learnt with interest and i t is made simple and
approachable.

The material is a supplement to the curriculum and arranged in a
chronological manner as published in textbook. As p er CBSE examination
pattern Higher Order Thinking Skills questions with  solutions can be found in
each chapter. This will definitely facilitate stud ents to approach
examinations with ease and confidence.

And finally, let the students remember that success iIs 1% inspiration
and 99% perspiration. Hard work can never fail and will certainly help
them reap rich rewards. Success will then become a habit for them.
“Seeing much, suffering much, and studying much, ar e the three pillars of
learning ”

“Learning is a treasure that will follow its owner everywhere.”

WE WISH ALL THE STUDENTS THE VERY BEST
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UNIT-1

NUMBER SYSTEMS
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1. If the H C F of 657 and 963 is expressible in tberf of 657x + 968 - 15 find x.
(Ans:x=22)

Ans: Using Euclid’s Division Lemma
a=bqgt+r,E r<b
963=6571+306
657=3062+45
306=456+36
45=3a.+9
36=94+0
\ HCF (657, 963) =9
now 9 =657x + 963-15)
657x=9+9635
=9+14445
657x=14454
x=14454/657

X =22

2. Express the GCD of 48 and 18 as a linear combimatio (Ans: Not unique)

A=bg+r, where & r<b
48=18x2+12
18=12x1+6
12=6x2+0
\ HCF (18,48) =6
now 6=18-12x1
6= 18-(48-18x2)
6= 18-48x1+18x2
6= 18x3-48x1
6= 18x3+48x(-1)
i.e. 6= 18x +48y

\ x=3,y=-1




6= 18 3 +48 (-1)

=18 3 +48 (-1) + 18 48-18 48
=18(3+48)+48(-1-18)

=18 51+48 (-19)

6=18x+48y

x=51, y=-19

Hence, x and y are not unique.

3. Prove that one of every three consecutive integatvisible by 3.

AnNs:

n,n+1,n+2 be three consecutive positive integers
We know that n is of the form 3q, 3gq +1, 3q + 2
So we have the following cases

Case—1 whenn=3q
In the this case, n is divisible by 3 but n + @l an+ 2 are not divisible by 3

Case- Il Whenn=3q+1
Sub n=2=3qg +1 +2 = 3(q +1) is divisible by 3t Im and n+1 are not
divisible by 3

Case — lll When =3q +2
Sub n=2=3qg+1 +2 = 3(q +1Jli@sible by 3. but n and n+1 are not
divisible by 3

Hence one of n,n + 1 and n + 2 is divisible by 3
. Find the largest possible positive integer that divide 398, 436, and 542 leaving

remainder 7, 11, 15 respectively.
(Ans: 17)

Ans: The required number is the HCF of the number

Find the HCF of 391, 425 and 527 by Euclid’s ailipon
\ HCF (425, 391) =17

Now we have to find the HCF of 17 and 527
527 =17



\ HCF (17,527) = 17
\ HCF (391, 425 and 527) = 17

5. Find the least number that is divisible by all namsh between 1 and 10 (both
inclusive).

(Ans:2520)
Ans: The required number is the LCM of 1,2,3,4,5,69,8)

\ LCM=2"
6. Show that 571 is a prime number.
Ans: Letx=571 =0Cp71
Now 571 lies between the perfect squares of @8] (243
Prime numbers less than 24 are 2,3,5,7,11,13,PB19

Since 571 is not divisible by any of the abovenbers
571 is a prime number

7. If dis the HCF of 30, 72, find the value of x &wtisfying d = 30x + 72y.
(Ans:5, -2 (Not unique)

Ans: Using Euclid’'s algorithm, the HCF (30, 72)

72=30" 2+12

30=12" 2+6

12=6" 2+0

HCF (30,72) =6

6=30-12 2

6=30-(72-302)2

6=30-2 72+30 4

6=30 5+72 -2
\ x=5y=-2

Also6=305+72(-2)+30 72-30 72
Solve it, to get
X=77,y=-32

Hence, x and y are not unique



8. Show that the product of 3 consecutive positivegets is divisible by 6.
Ans: Proceed as in question sum no. 3

9. Show that for odd positive integer to be a persegtare, it should be of the form
8k +1.

Let a=2m+1

Ans: Squaring both sides we get

d=4m(m+1)+1
\ product of two consecutive numbers is always even
m(m+1)=2k
&4(2k)+1
& =8k+1
Hence proved

10. Find the greatest number of 6 digits exactly dblsiby 24, 15 and 36.
(Ans:999720)

Ans: LCM of 24, 15, 36
LCM=3 2 2 2 3 5=360
Now, the greatest six digit number is 999999
Divide 999999 by 360
\ Q=2777,R =279
\ the required number = 999999 — 279 = 999720

a-2b
a+b

11.1f a and b are positive integers. Show tfialways lies betwee% and

2 2
Ans:  We do not know whethef— 2b or 2< a+2b
batb b a+tb

\ to compare these two number,

Let us comute - 220
b a+b

=> on simplifying , we ge a- 20"

’ b(a+ b



a a+2b>0 a. a+2b<0

r
b a+b b a+b

a a+2b
now — - >0

b a+b

a?- 2n’
b(a+ b)

>0 solveit, we get, a@b

Thus , when a £2b and
a a+2b
—< ,
b a+b

We have to prove tha%i—zbb <CQ<%
a

Nowa XRb 2&+20°>2%+ &+20°
On simplifying we get
a+2b
>
a+b
Also ax(2

E>@
b

&

a+2b
a+b

Similarly we get(®, <

a+2b
a+b

Hence% <(p<

12. Prove that{n- 1++/n+1) is irrational, for every hN

Self Practice

10



UNIT-2
POLYNOMIALS
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1. Find the value for K for which%+ 105 + 25X + 15x + K exactly divisible by x + 7.

(Ans : K= -91)
Ans: Let P(x) = X+ 105 + 25X + 15x + Kand g(x) = x + 7
Since P(x) exactly divisible by g(x)
\ rix)=0
x> +3x° +4x- 13
now X+ 7) x* +10x° + 25x° + 15x+ K

X +7x
3w 25 ¥
3y 21%
4%+ 15 x
4% + 28x
-13x + K
-13x - 91
K+ 91
\ K+91=0
K=-91

2. If two zeros of the polynomial f(x) =*x 6x° - 26X + 138x — 35 are 2 CB.Find the
other zeros. (Ans:7, -5)

Ans: Let the two zeros are Zd@ and 2 -\/§

Sum of Zeros =2<¢§ +2-\/§
=4

Product of Zeros = ( 2¢3)(2 - v/3)
=4-3
=1

Quadratic polynomial is’x (sum) x + Product

11



x> —2x — 35
X2 — 4x + 1>x4- 6x°- 26x% 138 3E

x*- 4+ X
2%— 27X + 138X
-2%C + 8% — 2x

-35% + 140x — 35
-35%+ 140x — 35

\ X¥*—2x—-35=0
x=7)(x+5)=0

Xx=7,-5

other two Zeros are 7 and -5

3. Find the Quadratic polynomial whose sum and prodfizeros aré® + 1,

Ans: sum = 2/2
Product=1

Q.P=

X2 — (sum) x + Product

\ - (2V2)x+1

1

J2+1

4. If a,b are the zeros of the polynomial’2x4x + 5 find the value of @*+b? b)

(a_b)z.
Ans:p (x)=2X—-4x+5
a+b=22-%4_>
a 2
ab=£=§
a 2

a’+b’=(@a+hb)’-2ab
Substitute then we get,*+ b% = -1
(a-b)>’=(@+b)* -4ab
Substitute, we get =a(-b)> =-6

12

(Ans: a) -1, b) —6)



5. If a,b are the zeros of the polynomidl« 8x + 6 frame a Quadratic polynomial

whose zerosare &y and— b)1+— ,1+—.
a a

(Ans: X2+£X +1 , X2'3—2X +3_2)
3 6 3 3
Ans: p(X)=X+8x+6

a+b=-8andab=6

1 1
a) Lettwo zeros are— and—
a
1 1 a+p -8 -4
Sum=—+ — = = =—
a b ab 6 3
1
Product=— x — = 1.1
a b ab 6
Required Q.P is
> 4 1
X+ —X+=
3 6

b) Let two Zeros are 1£ and 1 +%
a

sum = 1+2 4148
a b
a b

=2+ + —
a

a’+bh?
+
ab
— o4 (@+b)*- 2ab
ab

We get =3—2
3

=2

after solving this problem,

Product = (1 +2)1+2)
a b

:1+£ +£ +1
b

a
a’+p?
+
ab
Substitute this sum,

=2

13



We get :3—2
3

Required Q.P. iszx-%2 X +%2

6. On dividing the polynomial 4x- 5x¢ - 39X - 46x — 2 by the polynomial g(x) the
quotient is % - 3x — 5 and the remainder is -5x + 8.Find the/poinial g(x).
(Ans:4 X+7x+2)

Ans: p(x) =g (x) q (x) +r(x)
g(X) — p(X) - r(X)

q(x)
let p(x) = 4X — 5 — 39% — 46X — 2
q(x) =X —-3x—5andr (x) = -5x + 8

now p(x) — r(x) = 4% — 5X*— 39¥% — 41x - 10
whenPX) =T _ ey 7y 10
a(x)

\ g(X) =4X + 7x + 2

7. If the squared difference of the zeros of the gaticlpolynomialx2 + px + 45 is
equal to 144 , find the value of p. (Anst 18).

Ans: Lettwo zeros ara and b wherea >b
According given condition
(a-b)>=144
Let p(x) = ¥ + px + 45

now @ -b)*=144

(a +b)’>—4ab = 144

(-py’ — 4 (45) = 144
Solving this we get p£18

8. If a,b are the zeros of a Quadratic polynomial suchdahab = 24,a-b = 8. Find a
Quadratic polynomial having andb as its zeros. (Ans: koR4x + 128))

Ans: a+b =24
a-b=8

14



a:%2=16,\ a=16

Work the same way ta+b = 24
So,b=8

Q.P is X — (sum) x + product
=x* - (16+8) x + 16 x 8
Solve this,

itis k (€ —24x + 128)

9. If a & B are the zeroes of the polynomiaf 2x4x + 5, then find the value of
a. a’+@® b. l/a+1/R c. & Rf d 1a*°+1U% e a’*+R

(Ans:-1,f ,-6,j -7)
5 25
Ans: Let p(x) = 2X — 4x +5
a+b = j: ﬂ: 2
a 2
ab = €3
a 2

a) a’+b?=(a+b)?- 2ab
Substitute to get a*+b* = -1

b)£+l:a+b

a b ab
substitute , then we get 1,1-4
a b b5

b) (a-b)® = (a+h)? - 4ab
Therefore we get,ath)’ = - 6

Vi 7 T a5
2
1 1 -4
I —+—5=
a- b 5

e) a*+b® = (a+b)(a®+b?- ab)
Substitute this,

to get, a’+b®=-7

15



10. Obtain all the zeros of the polynomial p(x) = *3x 15X + 17¥ +5x 6 if two
zeroes are 1/ 3 and 1/3. (Ans:3,2)

11. Give examples of polynomials p(x), g(x), q(x) ar{®)rwhich satisfy the division
algorithm.
a. deg p(x) =deg q(x) b. deg q(x) =degr(c deg q(x) 0.

12. If the ratios of the polynomial &x3bX’+3cx+d are in AP, Prove that 2b
3abc+3d=0

Ans: Let p(x) = aX + 3b¥X + 3cx + d andx , b , r are their three Zeros
but zero are in AP
leta=m-nb=m,r=m+n

sum =a+b+r=—
a

substitute this sum , to get = m=

: Cc
Now taking two zeros as suab +b r +ar = —
a

(m-n)m + m(m+n) + (m + n)(m — n) =?;E

Solve this problem , then we get
3b*-3ac_ ,
= N

a

Productab r = 9

a
(m-n)m (m+n) :%

(m* —rf)m = -d
a

[(—) —(3b 3a°)]<—)——

Simplifying we get

2b®—3abc+4ad =0

16



13. Find the number of zeros of the polynomial from gin@ph given.
</

K
C

(Ans:1) [~
14. If one zero of the polynomial 3x8x +2k+1 is seven times the other, find the
zeros and the value of k (Ans k= 2/3)

Self Practice

14.1f (n-k) is a factor of the polynomial€+px+q & x* + mx+n. Prove that
n-q

m- p

Ans : since (n — k) is a factor of % px + q

k=n+

\ (n=kf+p(h-k)+q=0
And (n—kf+m(nh—-k)+n=0

Solve this problem by yourself,

n-qg
m- p

\ k=n+

SELF PRACTICE
16. If 2, ¥ are the zeros of Bx+, prove that p=.
17. If m, n are zeroes of a%x+c, find the value of a and ¢ if m + n = m.n=10
(Ans: a=1/2 ,c=5)
18.What must be subtracted from*8x 14X — 2)%¢ + 7x —8 so that the resulting

polynomial is exactly divisible by 4%3x-2. (Ans: 14x — 10)
19. What must be added to the polynomial p(x{=2x’— 2»¢ + x —1 so that the
resulting polynomial is exactly divisible by-+2x-3. (Ans: x-2)

17



UNIT-3

PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

H&H#H 2#& . #H 3 L&# & && ##
3! " # Y%o#-

1. At a certain time in a deer park, the number ofdseand the number of legs of deer
and human visitors were counted and it was fouredethvere 39 heads & 132 legs.
Find the number of deer and human visitors in god.p
(Ans:27,12)

Ans: Let the no. of deers be x
And no. of humans be y

ASQ :

X+y=39 ---(1)
4x+2y=132 - (2)

Multiply (1) and (2)
On solving, we get ...

Xx=27 andy=12

\ No. of deers =27 and No. of humans = 12
2. Solveforx,y
a.x+y-8=x+2y-14=3x+y-12 (Ans: x=2, y=6)
2 3 11
Ans: x+y-8 = Xx+2y—14 = 3x+y—12
2 3 11
X+y-8 = X+2y—14
2 3

18



Ans:

Ans:

On solving, we will get....y=6

X+y—8 = X-2 = X+ 2y— 14
2 2 3

On solving , we will get....
X =2

b.7(y+3) 2(x+2)=14,4(y 2)+3(x 3)=2

7(y+3)—2(x+2)=14 oo 1)
A(y—2) + 3(X = 3) = 2 o @)

From (1) 7y +21 -2x -4 =14
On solving, we will get....

2X =7y —3 =0 ------------- 3)
From (2) 4y—-8+3x-9=2

On solving, we will get....
3x +4y—19 =0 ----------------- 4)

2x—7y -3
3x+4y-19
Substitute this,toget y=1 andx=5

\

c. (a+2b)x + (2a by =2, (a 2b)x + (2a +b)y =

5b- 2a a+10b

(Ans: :
10ak ~ 1Cak

)

2ax +4ay =y
, we get 4bx — 2by =-1
2ax+4ay =5 4bx—2by=-1

Solve this,toget y=10b +a
10ab

Similarly, we can solve for x

19

x=5andy=1

3



o|5+%:a+b,i2
a a b
Ans: 2+¥ za+b
a b
X y _
PO
xb+ya_aer
ab
2 2
xb2+ya 5
a’b?
On solving , we get ... x=%a and y= 5
e. X+3F=17,2¢"% 3¥*l=5
Ans: 2*+3Y=17, 2% . 3¥*1=p5
Let2*beaand 3beb
2"+3Y=17

a+b=17 (1)

2%*2 .g¥y*lz=g

------ )
on solving , we get..... a=8
from (1)
atb=-17
\ b=9,a=8
x=3,y=2

20

(Ans: xZay=B?)



f if X3 24 pipg X Ans: X _4
7X- 6y 13 y 7x- 6y 13
On dividing byy, we get X3
y 8
g. 41x + 53y = 135, 53x +41y =147
Ans: 41x+53y=135,53x+41y=147
Add the two equations :
Solveit,toget... x +y =3 ------- (2)
Subtract :
Solveit,toget, .... x—y =1 ---—---- (2)
From (1) and (2)
X+y=3
x—-y=1

onsolving,weget..x=2andy=1

3. Find the value of p and q for which the systemafations represent coincident lines
2x +3y =7, (p+q+1)x +(p+2q+2)y = 4(p+q)+1
Ans: & =2,h=3,g=7
& =p+tq+l,b=p+2q+2,£=(p+q)+1

For the following system of equation the conditroast be

a_b _¢
a, b, ¢
2 3 7

=>

p+q+1: p+q+2:4(p+q)+1

2 7

=> =
p+q+l 4(p+q)+1

7p +14q+14=12p + 129 + 3

21



=50-20-11=0 =-coeememeee )

p+q+-5=0

5p-29q-11=0

From (1) and (2)
S5p+59-25=0
5p-2q-11=0

Solveit,toget gq=2
Substitute value of g in equation (1)

p+q-5=0

On solvingwe get, p=3andq=2

4. Students are made to stand in rows. If one stuidesitira in a row there would be 2
rows less. If one student is less in a row theraldvbe 3 rows more. Find the number
of students in the class.

Ans: No. of rows be y
Let the number of students be x
Number of students in the class will be = xy

One student extra, 2 rows less
x+1)(y—-2)=xy

Xy —2X +y-2 =Xy

-(-2x+y-2)=0
F2X — Y = -2 - (2)

One student less, three more rows
(x-1)(y+3)=xy

Xy + 3X -y -3 =Xy

3X -y =3 -mmmmmmmmm e (2)
From (1) & (2)

2Xx—-y=-2X3

3X-y=3X-2

Solveit,toget...y=12andx=5
\" Number of student = xy

=12 X5

= 60 students

22



5. The larger of two supplementary angles exceedsrttaler by 18 find them. (Ans:9981°)

Ans: x+y=188
x—y= 18

x=198/2 = x=9d

x +y=180
y =180 -99
y =81

6. A train covered a certain distance at a uniformedpelf the train would have been
6km/hr faster, it would have taken 4hours less tthenscheduled time. And if the
train were slower by 6km/hr, it would have takemdurs more than the scheduled
time. Find the distance of the journey.

Ans: Let the speed of the train by x km/hr
And the time taken by it by y
Now distance traveled by itis X xy = xy

APQ:
l--- (X + 6) (y - 4) = xy
4x — By = -24
=>2X — 3y = -12 - (2)
[I--- (X - 6) (y+ 6) = xy
6X — 6y= 36
=>X—Y=6 e (2)

Solving for x and y we get= 24, x =30

So the distance =3@4
=720 km

7. A chemist has one solution which is 50% acid asdand which is 25% acid. How
much of each should be mixed to make 10 litre08b4cid solution. (Ans:6L,4L)

Ans: Let 50 % acids in the solution be x
Let 25 % of other solution be y

Total Volume in the mixture =x +vy

23



A.P.Q:

x+y=10 e (1)
A.P.Q: 5—Ox + 2> y = 4—0’10
10C 10C 10C
2X+y=16 --—------ (2)

So x=6&y=4

8. The length of the sides of a triangle are '%( +5—;( +y +% and%x + 2y +g If the

triangle is equilateral. Find its perimeter.

ANS: 2X + y
2

=4x+y - (1)
2
=10X+ 6y +3  ---me- 2)
6
2 5
—X + 2y +—
3 y 2

=4x+ 12y+ 15 - 3)
6

APQ:
4x+y= 10x+ 6y +3 =4x+ 12y + 15
2 6 6

24x + 6y=20x + 12y + 6
2X—3y =3 --------- 4)
4Xx + y=4x+ 12y + 15
2 6

24x + 6y = 8x + 24y + 30

Solve it,
Toget 8x -9y =15 ----—----- }(5
Solve it ,
Toget x=3
Substitute value of x in (4)
2x—3y =3

24



Solve it
Toget y=1

Sothevaluesofx=3andy=1

2X % =6.5¢cm
Perimeter =6.5cm+6.5cm + 6.5¢cm
Perimeter = 19. 5cm

the perimeter of the triangle is 19.5 cm

In an election contested between A and B, Ainbthvotes equal to twice the no.
of persons on the electoral roll who did not casiirt votes & this later number
was equal to twice his majority over B. If thereres 18000 persons on the
electoral roll. How many voted for B.

Ans: Let x and y be the no. of votes for A & B respeslyy.

APQ:

The no. of persons who did not vote = (18000 —yx —
X =2(18000 — x —y)
=> 3x + 2y = 36000 --------------- (1)

&
(18000 —x —y) = (2) (x-Y)

=> 3X — y = 18000 ---nxememenee )

On solving we get, y =6000 and x = 8000
Vote for B = 6000

9. When 6 boys were admitted & 6 girls left the petage of boys increased from 60%
to 75%. Find the original no. of boys and girlghe class.

Ans: Let the no. of Boys be x

APQ:

Girls be y

Total =x +y

25



X+6 _ 75
(x+6)(y- 6) 100

On solving we get,
Xx=24 andy=16.

10.When the son will be as old as the father today tges will add up to 126 years.
When the father was old as the son is today, tges add upto 38 years. Find their

present ages.

Ans: let the son’s present age be x
Father’'s age be y

Difference in age (y — X)
Of this difference is added to the present ag®nf then son will be as old as the

father now and at that time, the father’'s age bell[ y + (y — X)]

APQ:
[X+(y—=x)]+[y(y-x)]=126
[y + (x=y)] +[x+ (x-y)] =38

Solving we get the value of xandy

11. A cyclist, after riding a certain distance, stoppedhalf an hour to repair his bicycle,
after which he completes the whole journey of 3Gknhalf speed in 5 hours. If the
breakdown had occurred 10km farther off, he wowdehdone the whole journey in
4 hours. Find where the breakdown occurred andriggal speed.

(Ans: 10km, 10km/hr)

Ans. Let x be the place where breakdown occurred

y be the original speed

1+30- x:5
y ¥
2
x+10+30- (x+10):4
y Y
2
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12.

AnNs:

X  60- 2x
— 4 =
y y

5

On solving, we get, x = 10 km and y = 10 km/h

The population of the village is 5000. If iry@ar, the number of males were to
increase by 5% and that of a female by 3% annutléy population would grow
to 5202 at the end of the year. Find the numbemales and females in the
village.

Let the number of Males beand females bg

X +y =5000
x+ix+y+ﬂ:5202 LA
10C 10C
S5x+3y = 20200 2

On solving 1 & 2 we get= 2600 y=2400
No. of males = 2600
No. of females = 2400
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UNIT-4
QUADRATIC EQUATIONS

42&#& 1% & "2 N&S$H#H, #3!I"" & *& 3!"# Yo#
L &H, & -

1. Solve by factorization
a. 4x° - 4dx + Sa“— b) =0
Ans: 4% —4&x + (a8-b*) = 0.
AR -E@E+P)+2(@E - x+ (@-) (@ +)=0.
2x[2x-(& + )] - (& - b)) [2x - (€ + k) = 0.

a’+b? a’- b?
X = X =

2 2
b, 2+ (2 _+2 +b)x+1:0
a+b a
Ans: @+ 2 42 b X +1
a+b a
2+ a X+a+b a a+b
a+b a a+b a
a a+b a
X+ =
a+b a a+b
x= 2 x=L2a*h o
a+b a
1 :1+1+£ a+bt0
a+tb+x a b x
_ 1 1 1 1
Ans: =—+—+—

a+b+x a b x
1 1 11
- =+ 4=
atb+x X a b
X- (a+b+Xx) _+a+b
x(a+b+Xx) ab
(a+b){x(a+b+x)+ab}=0
X(atb+x)+ab=0
X% +ax+bx+ab=0
(x+a)(x+b)=0
X=-a X=-b
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d (x-3)Xx- 4)—3—:_34

Ans : (x-3) (x-4) —%

_34
2

— X+
33 33 33

xa 2



X = 3- 2X
T 2(3- 2x)- (2- %)

3- 2X
4- 3x
4x -3x°=3-2x
3x%-6x+3=0
(x-1)*=0
x=1, 1.

2. By the method of completion of squares show thatettuation 4%3x +5 = 0 has
no real roots.

Ans:  4%+3x+5=0

X2+ 3x+2=20
4

4

, 3 3% -5 09

Xe+Zx+ = =S4+ =

4 4 64
3% .71
X+= =——
8 64
3% .71
+— = =
8 64

3 -71
X+—=./—— not a real no.
8 064

Hence QE has no real roots.
3. The sum of areas of two squares is 468hthe difference of their perimeters is
24cm, find the sides of the two squares.

Ans: Let the side of the larger squarexbe
Let the side of the smaller squareybe

APQx*+y* = 468
Cond. Il -4y =24
X—-y=6
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X=6+y
x> +y* = 468
(6+y) +y* = 468
on solving we gey = 12
x=(12+6) =18 m
\ sides are 18m & 12m.

4. A dealer sells a toy for Rs.24 and gains as muctepé as the cost price of the toy.
Find the cost price of the toy.

Ans: Letthe C.P b&
\ Gain =x%
Gain = x——
10C
S.P =C.P +Gain
SP =24

2
X+ =24
10

On solvingx=20 or -120 (rej)
\ C.P of toy = Rs.20

5. A fox and an eagle lived at the top of a cliff afight 6m, whose base was at a
distance of 10m from a point A on the ground. Tdedescends the cliff and went
straight to the point A. The eagle flew vertically to a heighk metres and then

flew in a straight line to a point A, the distaricaveled by each being the same.
Find the value of x.

Q
Ans: Distance traveled by the fox = distance travélgdthe eagle X
(6+x) 2 + (10)? = (16 —x) 2 ~[Top
on solving we get
X= 2.72m. 6m
A P

10
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6. A lotus is 2m above the water in a pond. Due tadwhe lotus slides on the side
and only the stem completely submerges in the vedterdistance of 10m from the
original position. Find the depth of water in hend.

Ans: (x+2)° =x% + 1¢
X2+ 4 + 4 =x2+ 100
4x + 4 =100
X=24
Depth of the pond = 24m

8. The hypotenuse of a right triangle is 20m.h# tifference between the length of the
other sides is 4m. Find the sides.

Ans: APQ

X + Y= 20

X% + V= 400

also x-y=4
X =404 +y

(4 +yyF+y =400
2% +8y—384=0
(y+16) y—12)=0
y=12 y=-16 (N.P)

\ sides are 12cm & 16cm

9. The positive value of k for whiclf xKx +64 = 0 & ¥ - 8x + k = 0 will have real
roots .

Ans: X + Kx + 64=0
b? -4ac >0
K? - 256 >0
K>160orK<-16 RN ¢ )
X2 -8+ K=0
64 — 4K >0
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4K <64
K<16 (2)
From (1) & (2) K=16

10. A teacher on attempting to arrange the studentsiass drill in the form of a solid
square found that 24 students were left over. Whenncreased the size of the
square by one student he found he was short oftittests. Find the number of
students.

Ans: Let the side of the square ke
No. of students x* + 24
New side =x+ 1
No. of students =x(+ 1 — 25
APQ X +24=k+1Y-25
X +24=xX+2x+1-25
2Xx =48
x=24
\ side of square = 24
No. of students =576 + 24
=600

11. A pole has to be erected at a point on thetaiy of a circular park of diameter 13m
in such a way that the differences of its distanftesn two diametrically opposite
fixed gates A & B on the boundary in 7m. s it pibde to do so? If answer is yes at
what distances from the two gates should the pelerbcted.

Ans: AB=13m P

BP =X
AP -BP =7
AP =x+7 A
APQ B
(13F = (x+ 7f +x° 0
X +7x—60 =0
x+12)k-5)=0
x=-12N.P
X=5
\ Pole has to be erected at a distance of 5m fromB& 12m from gate A.

12. If the roots of the equation (axb)- (b-c)x+ (c - a)= 0 are equal. Prove that 2a=b+c.

Ans: (a-b)é + (b-c)x+ (c-a) =0
T.P2a=b+c
BZ—4AC =0
(b-cf — [4(a-b) (c-a)] =0
b*2bc + é — [4(ac-&4— bc + ab)] = 0
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b*-2bc + & — 4ac + 44+ 4bc - 4ab =0
b+ 2bc + é + 4& — 4ac — 4ab= 10
(b+c-2a)=0

b+c =2a

13. X and Y are centers of circles of radius 9cmh 2cm and XY = 17cm. Z is the centre
of a circle of radius 4 cm, which touches the aboweles externally. Given that
DXZY=90° write an equation in r and solve it for r.

Ans: Let r be the radius of the third circle

XY =17cm XZ=9+rYZ= 2
APQ
(r+ 9P+ (+2)7°=(1+r)
r2+1& + 81 +r? + 4r + 4 = 289S
r’+ 1l -10r=0
(r+17)¢-6)=0
r=-17 (N.P)
r=6cm
\ radius = 6cm.
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UNIT-5
ARITHMETIC PROGRESSIONS

St &#H# # ( *21% H& ., &# & & & &
& 21#&'2 6# +# "(.$ ,1% & $# &K EH2H

1. The fourth term of an AP is 0. Prove that itd 2&m is triple its 11 term.
Ans: a=0

a+3d=0

TP &= 3(ay
a+24d =3 (a+ 10d)
a+ 24d = 3a + 30d
RHS suba=-3d
-3d +24d = 21d
LHS 3a+ 30d
-9d + 30d = 21d
LHS = RHS
Hence proved

2. Find the 28 term from the end of the AP 3,8,13........ 253.

Ans: 3,8,13 .............. 253
Last term = 253
a0 from end
=1-(n-1)d
253 -(20-1)5
253 -95
=158

3. Ifthe g", d" & r" term of an AP is x, y and z respectively,
show that x(g-r) + y(r-p) + z(p-q) =0

Ans: p"term x=A+ (p-1) D

q"term y=A+(g-1)D

rterm z=A+(-1)D

T.Px(g-r) + y(r-p) + z(p-q) = 0

={A+(p-1)D}(g-r) + {A + (9-1)D} (r-p)
+ {A+(r-1)D} (p-q)

A{(-r) + (r-p) + (p-a)} + D {(p-1)(q-r)
+(r-1) (r-p) + (r-1) (p-a)}

A.0 + D{p(a-r) + q(r-p) + r (p-q)

- (9-r) — (r-p)-(p-a)}

=A0+D.0=0.
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Hence proved

4. Find the sum of first 40 positive integers divisillly 6 also find the sum of first
20 positive integers divisible by 5 or 6.

Ans: No’s which are divisible by 6 are
6,12 oo 240.
Sy = 4—20[6 +24d
=20 x 246
= 4920
No’s div by 5 or 6
30,60 ............. 600
20 _
7[30+ 600 = 10 x 630
= 6300

5. A man arranges to pay a debt of Rs.3600 in 40 nipntetalments which are in a
AP. When 30 instalments are paid he dies leavirgtbird of the debt unpaid.
Find the value of the first instalment.
Ans: Let the value of | instalment be x 4% 3600.
4—20[2a +39d] =3600
2a +39d =180 - 1
Sa0 :%)[Za+ 29d] =2400

30a + 435d = 2400

2a +29d =160 - 2
Solve 1 & 2 to get
d=2a=051.
\ linstalment = Rs.51.

6. Find the sum of all 3 digit numbers which leave aamer 3 when divided by 5.

Ans: 103, 108.......... 998
a+(n-1)d = 998
103+ (n-1)5 = 998
n = 180
Sis0 = 1—20 [103+999
=90 x 1101
Sigo = 99090
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7. Find the value of x if 2x + 1) + x +1, 3¢ - 3x +3 are consecutive terms of an
AP.

Ans: @-a &
X4 X+ 1-X-1= 3% —3x + 3x-x1
X-X=2¢—4x + 2
X*-3x+2=0
(x-1) x-=2)=0
x=lorx=2

8. Raghav buys a shop for Rs.1,20,000.He pays halb#tence of the amount in
cash and agrees to pay the balance in 12 annudalments of Rs.5000 each. If
the rate of interest is 12% and he pays with tsealment the interest due for the
unpaid amount. Find the total cost of the shop.

Ans: Balance = Rs.60,000 in 12 instalment of Rs.50001.eac
12

Amount of | instalment = 5000 HESO’OOO
[l instalment = 5000 + (Interest on unpaid antpun
= 5000 + 6600 1—2x55000
100
=11600
[l instalment = 5000 + (Interest on unpaid amtof Rs.50,000)
\ AP s 12200, 11600, 11000

D =is 600
Cost of shop = 60000 + [sum of 12 instalment]

= 60,000 +1_22 [24,400-6600]

=1,66,800

9. Provethat@+n+ an-n =2an

Ans: am+p=a+(M+n-1)d
amn=a+(m-n-1)d
an=a+(m-1)d
Add1 &2
am+n+ @mn g+(m+n-1) d+ a+ (m-n-1)d

2a+(m+n+m-n-1-1)d

2a+ 2(m-1)d
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10.

AnNs:

11.

AnNs:

12.

Ans:

2[a+ (m-1)d]
2[a+ (m-1)d]
2&,. Hence proved.

If the roots of the equation (b-é)%(c-a)x +(a-b) = 0 are equal show that a, b, c
are in AP.

Refer sum No.12 of Q.E.
If (b-c)x* + (c-ak + (a-bx have equal root.
B%-4AC=0.
Proceed as in sum No.13 of Q.Etogetc +a=2b
b-a=c-b
a, b, carein AP

Balls are arranged in rows to form an equilaterahgle .The first row consists of
one ball, the second two balls and so on. If 88&®e balls are added, then all the
balls can be arranged in the shape of a squareauidof its sides then contains 8
balls less than each side of the triangle. findiiteal number of balls.

Let their be n balls in each side of the triangle

\ No.ofball (inD)=1+2+3........... __n(n2+1)

No. of balls in each side square = n-8
No. of balls in square = (n-8)
APQ@ +660 = (n-8
On solving
N’ + n + 1320 = 2(h- 16n + 64)
n“-33n-1210=0

(n-55) (n+22) =0

n=-22 (N.P)
n=55
\ No. of balls ="+ _ 55’2‘56
= 1540
: 1 2 3
Find the sum ofl- =)+ (- —)+(@- —) ....... upto n terms.
n n n
1- L + 1- 2. upto n terms
n n
2
[1+1+....... +n terms] —%+—+....+ n terms]
n n

n —{$ up to n terms]
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s,="[2a+ (n1)d] d=5, a=t)
2 n n

2 (n-1)2
n

(on simplifying)

13.1f the following terms form a AP. Find the commadifference & write the next
3terms3, 3«2, 3+22, 3+32..........

Ans: d=+2nextthreeterms 3 +4 % 3+5/ 2 3+6/ %......

14.Find the sum of a+b, a-b, a-3b, ...... t0o 22 terms.

Ans: a+b,a-b,a-3b,upto22terms
d=a-b-a-b=2b

S :272 [2(a+b)+21(-2b)]

11[2a + 2b — 42b]
= 22a - 440Db Ans.

15. Write the next two termeL2, @7, A8, O75.......ccceven...

Ans: next two terms/108 , /147 AP is 2/3, 3v3, 43 ,5V3, 63, 743 ......

16.1f the p" term of an AP is q and thé'derm is p. P.T its'Aterm is (p+g-n).

Ans: APQ

»=q

&G=p

=7

at+(p-1)d=q

a+(g-1)d=p

dp-ql=9g-p Subd=-1toget=-1 a=q+p-1

aa=a+((n-1)d
=a+(n-1)d
=@@+p-1)+(n-1)-1

an=(+p-n)
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17.1f 1 1 1 are in AP find x.

X+2' x+3 ' x+5

Ans: 1 1 1 are in AP findx.

x+2 x+3' x+5
1 1 1 1
Xx+3 x+2 x+5 x+3
1 _ 2
x> +5x+6 x?+8x+15
On solving we gex =1

18.Find the middle term of the AP 1, 8, 15....505.

Ans: Middle terms
a+ (n-1)d = 505
a+(n-1)7 =505
n-1=——

7
n=73
\ 37" term is middle term
a7=a+ 36d
=1+ 36(7)
=1+ 252
=253

19.Find the common difference of an AP whose firsttés 100 and sum of whose
first 6 terms is 5 times the sum of next 6 terms.

Ans: a=100
APQa+a+ ....... a=b(a+....... + ay)

a +
6 -5x6 1%
2 2

a+a+5d=5a+6d+a+11d]
8a + 80d =0 (a = 100)
=-10.

20.Find the sum of all natural no. between 101 & 3@clv are divisible by 3 or 5.
Find their sum.
Ans: No let 101 and 304, which are divisible by 3.

102, 105............. 303 (68 terms)
No. which are divisible by 5 are 105, 110...... 300 (@ins)
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No. which are divisible by 15 (3 & 5) 105, 120....14(terms)
\ There are 94 terms between 101 & 304 divisibl@loy 5. (68 + 40 — 14)

\' Seg+ S-S
= 19035

21.The ratio of the sum of first n terms of two APis 7n+1:4n+27. Find the ratio
of their 11" terms .

Ans: Leta, &... and d, db be the | terms are Cd’s of two AP’s.

S,of one AP = m+l
- an+27
S, of Il AP

U e
Slea,+(n-na,] A

23, +(n-1Dd, _ 7n+1
2a,+(n-)d, 4n+27
We have sub. n = 21.
2a, +20d, _ 7x21+1
2a, +20d, 4(21)+27
a, +10d, _148
a,+10d, 111

4
3

\ ratio of their 11 terms = 4 :3.

22.1f there are (2n+1)terms in an AP ,prove thatrdigo of the sum of odd terms
and the sum of even terms is (n+1):n

Ans: Leta, d be the | term & Cd of the AP.
\ a«=a+(k-1)d
S, = sum to odd terms
SI=a+ag+....... don+1

n+1
S1 27[31 + a2n+1]

= nT-I-l[Zai + 2nd]

ss=(n+1)(a+nd)
S, = sum to even terms
S=at+tat.... an
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S :g [aZ + aZn]

=g[a+d+a+(2n—1)d]

=n [a + nd]
. _ (n+n(a+tnd)
\ gigg=— "+
%% n(a+ nd)
_n+l
n

23.Find the sum of all natural numbers amongst fire¢ thousand numbers which
are neither divisible 2 or by 5

Ans: Sum of all natural numbers in first 1000 integ&tsch are not divisible by 2 i.e.
sum of odd integers.
1+3+5+.......... + 999
n = 500
85,00:5—20[1 +999]
= 2,50,000
No’s which are divisible by 5
5+15+25........ + 995
n =100
S, =1—go[5 + 995]
=50 x 1000 = 50000

\ Required sum = 250000 — 50,000
= 200000
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1.

Ans:

AnNs:

AnNs:

AnNs:

UNIT-6
TRIGONOMETRY

TH &H# & | . & "& &H, 24H $#*&( . &H
2, # 182%&) | 1&H2SH*Q(H#.! # 2 & 1% &2*& -7

If xcos — ysin = a, xsin +ycos = b, prove that3y’=a*+b°.

XCOS -ysin =a
Xxsin +ycos =b
Squaring and adding
Xe+yP=al+h?.

Prove that séc+coseé can never be less than 2.

S.T Set + Coseé can never be less than 2.
If possible let it be less than 2.
1+Taf +1+Cof <2.
2 +Tak + Cof
(Tan + Cot)*< 2.
Which is not possible.
1

If sinj = > show that 3cgs-4cosj = 0.
Sinj =%

j =30
Substituting in place gf =30°. We get 0.

1| =

If 7sin%j +3cosj = 4, show that tgn=

Y

L¥N]

17 Sirfj +3Cod =4ST. Taph =

NE

7 Sirfj +3Co$j =4 (Sirfj +Cogj)

3 Sirfj = Co$;j
Sin?/ _1
Cosy 3
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5. Ifcog +sin = \/E cog , prove that cgs-sin =7V 2 sinj .

Ans: Cos + Sirj =+/2Cog
(Cog + Sirj )? = 2Co$;j
Cosj + Sirfj +2Co$ Sinj = 2Co$j
Cogj -2Co$ Sin + Sirfj = 2Sirfj [\ 2Sirfj =2 -2Co§ ]
(Cog - Sinj )’ = 2Sirf] 1-Co§ =Sifj &1-Sirfj =
Cosj
or Co$ - Sin =+/2 Sinj .

6. IftanA+sinA=m and tanA-sinA=n, show thatm’= 4\ MN

Ans: TanA+ SinA=m TanA — SinA =n.

m?-n’=4~+/mn.

m?-n= (TanA + SinA¥-(TanA - SinAf

=4 TanA SinA

RHS 4/mn = 4 ,/(TanA+ SinA)(TanA- SinA

= 4 TarA- SintA
_4\/Sin2A- SiP ACoSA
Cos’A

Sin*A
Cos’A
SiA
Cos*A
\ m?—rf = 4J/mn

=4

=4 =4 TanA SinA

1 1
7. IfsecA=X =+ —, prove that secA+tanA=2x or— .
4x 2x
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Ans: Seg¢ =X +i
4x

Sedj =(x+ 4_1)()2 (Sedj =1+ Tarj )
Taﬁj = (X + i)2-1
4x

. _iz
Tarfj =(x 4x)

. 1
Tan =+ x-—
L 4x
Se¢ + Tan :x+iix-i
4x 4x
:2xori
2X

8. If A, B are acute angles and sinA= cosB, then fimelvalue of A+B.

Ans: A+B=90

9. a)Solvefon,iftang = 1.

45

Ans: Tanj =1 j:E j =9

b)Solve foj if ——Y _ +1tC0Y _,

1+ Coy Siry
siy_,1+Cog _,

1+Cog Sy

AnNs:

Sin’j +1(Cod)? —4
Sinj L+ Cog )

Sin%j +1+ Cos’j +2Cog

=4
Sinj +Sinj Cog

2+2Coy _
Siry (L1+Coy)
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2+ (@1+Coy) _4

Siry (L+ Coy)
424
Siry
. 1
Sinp ==
1 2
Sinj = Sin30
j =30
cCosa@ _ cCosa@ _ 2 2 2 _ 2
10. |If osf m and e n,show that (m* + n*)cos*f = n
Cosa Cosa
Ans: =m ——=n
Cosb Sinb
s Cos’a 2= Ct?)szza
Cos’h Sin’ b

LHS = (nf+n) Cog b

Cosa N Cosa
Cos’b Sin’h

Cos’h

1
_Cosa ————— Cosb
- Cos’ bSit b

_ Cos’a 2
Sint b
(m?+n?) Cos’ b =n?

11. If 7 cosec-3cof =7, prove that 7cpt- 3cosef = 3.
Ans: 7 Coseg-2Cof =7
P.T 7Cot - 3 Cosep=3
7 Coseg-3Cof =7
7Coseg -7=3Cof}
7(Cose¢-1)=3Cof
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12.

AnNs:

13.

AnNs:

14.

AnNs:

15.

Ans:

16.

Ans:

7(Coseg¢-1) (Cosefg +1)=3Cof (Cose¢ +1)
7(Cosed -1)=3Co} (Coseg +1)
7Cofj =3 Cof (Cose§ +1)
7Cof = 3(Coseg+1)
7Cof -3 Coseg=3

2(sin’j +cosj ) — 3(siffj +codj )+1 =0

(Sirfj )® + (Cosj )*-3 (Sirfj +(Codjj )+1=0
Consider (Sifj )* +(Cosj )?
(Sirfj +Codj )3-3 Sirfj Co<j ( Sirfj +Co<j )
= 1- 3Sirfj Cosj
Sirfj +Cogj (Sinfj )*>+(Cosj )?
= (Sirfj +Cosj )>-2 Sirfj Co¢<j
=1-2 Sifj CoSj
= 2(Sirfj +Cogj )-3(Sirj +Codj ) +1
=2 (1-3 Sij Co¢gj )-3 (1-2 Sifj +Cosj )+1

5(sifA- co$A) = (2sirfA — 1) (1- 2sifAA cos A)

Proceed as in Question No.12

If targ = g & q+f =90 what is the value of cbt
Tamg = % i.e.  Cof = A Sincej +q=90.

What is the value of tann terms of sin.

Tanj = SII’}"
Coy

Tanj -_Sv
J1- Sin’/

If Se¢ +Tanj =4 find sinj , cog
Secj +Tanj =4

1 N Siry -4
Cog Cog

1+ Siry _
Coy

4
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17.

AnNs:

18.

Ans:

19.

AnNs:

20.

Ans:

. . 2
@+ Slry. ) ~16
Cos’y
apply (C & D)

_ (@+Sinf)* +Cos’f _16+1
(L+ Sinf)? - Co?f 16- 1

2+ Sinf) 17

2Sinf (L+ Sinf) 15
117
Sinf 15
sinj =22
17

Cog =+/1- Sin’/

S 15°_8
17 17

2

Sep+Tarj =p, prove that sijn = p2 -1
p*+1

Se¢ +Taj=P. P.TSip=f "1
' ' P?+1

Proceed as in Question N0.15
Prove geometrically the value of Sirf 60

Exercise for practice.

f 1o tand _ v3- 1,show thatond_ =1
l+tarqg +/3+1 cos2q
Exercise for practice.
2 , , 1
If 2x=seq and —= tamg ,then find the value of %* - —- .
X X

(Ans:1)
Exercise for practice.
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HEIGHTS AND DISTANCES

1. If the angle of elevation of cloud from a point ‘tmeters above a lake & and the

angle of depression of its reflection in the Iakeﬂ, prove that the height of the
cloud is

ANS :

If the angle of elevation of cloud from a point imeters above a lakejisand the
angle of depression of its reflection in the la&b,iprove that the height of the
tanb +tana

tanb - tana

Let AB be the surface of the lake and

Let p be an point of observation such that AP =e¢hters. Let ¢ be the position of
the cloud and ¢’ be its reflection in the lake.eMBCPM =p andb MPC' =b.
Let CM =x.

cloudis h

Then, CB=CM+MB=CM+PA=x+h

In D CPM, we have tap M
PM

tanp =——
AB

[ PM=AB]
AB=xcopn 1
InD PMC’, we have
tarb = &M
PM
tarb = X+2h
AB
AB = (x + 2h) cotb
From1l&?2
x coty = (x + 2h) cob

[QC'M=C'B+BM =x + h + n]
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X (cotu - cotb) = 2h cotb (on equating the values of AB)

1 1 _ 2h X tanb - tana _ 2h
tana tanb tanb tana +tanb tanb
_ 2htana
" tanb - tana
Hence, the height CB of the cloud is given by CBiten by CB = + h
2htana
- " +4+h
tanb - tana
CB- 2htana +htanb - htana _ h(tana + htanb)
tanb - tana tanb - tana

2. From an aero plane vertically above a straight Zomtial road, the angles of
depression of two consecutive milestones on oppasdes of the aero plane are
observed to be and . Show that the height of the aero plane aboverdhad is

tana tanf

tana+tanf

Ans:
LetP Qbeh
QB bex
Given : AB = 1 mile
QB =x
AQ = (1-x) mile
in DPAQ

Tanb
Substitute fox in equation (1)
h h
1= +
Tanb Tara
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1 N 1
Tanb Tana

1 Tanb+Tana

h~ TansTana

tana tanf

1=h

\ h=
tana+tanf

3. Two stations due south of a tower, which lgamgrds north are at distances ‘a’ and
‘b’ from its foot. If and be the elevations of the top of the tower from the

situation, prove that its inclination ' to the horizontal given by
becota—acotf
cotl =
b—a

Ans: Let AB be the leaning tower and C and D be themstations. Draw BY* DA
produced.
Then,BBAL = 0,DBCA =a,bBDC =a and DA =b.
Let AL=xand BL =h
In right DALB, we have :
AL

X
—=Cot —=Cot
BL g h d

%: Cotq x=hcotq ... (i)

In right DBCL, we have :

E:Cota a+ x=hcon
BL

a =h (cota - cotq)
a

h=— % i)

- (cota - cotg)

In right DBDL, we have :

DL DA+ AL _

—— =cotb cotb
BL

bLhX=cotb b+x=bcob

b = h ((cotb - cotq) [using (7)]
b

h= m ........... (|||)

equating the value of h in (ii) and (iii), we get:
a b

(cota - cotg) - (cotb - cotq)
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a cotb - a cotqg = b cota - b cotq
(b —a) cog=Db cota - a cob
bcota - acotbg

(b- a)

cotq =

4. The angle of elevation of the top of a towendra point on the same level as the foot
of the tower is . On advancing ‘p’ meters towards the foot of thwdr, the angle of
elevation becomes. show that the height ‘h’ of the tower is given I

p(tana tanf)
tanfl —tana

5. A boy standing on a horizontal plane finds @ lfiying at a distance of 100m from
him at an elevation of 30A girl standing on the roof of 20 meter high biirilg finds
the angle of elevation of the same bird to b& &®th the boy and the girl are on
opposite sides of the bird. Find the distance efitind from the girl. (Ans: 42.42m)

Ans: InrightD ACB

Sin 30 -AC
AB

1_AC
2 10C
2 AC =100
AC =50m
AF = (50 — 20) = 30m
In rightD AFE
Sin 45 =AF
AE

1_30
J2 AE
AE = 304/2

=30x 1.414
=42.42m

6. From a window x meters high above the ground street, the angles of elevation
and depression of the top and the foot of the dtloeise on the opposite side of the
street are and respectively. Show that the height of the oppositeise is

x(1 + tana cot[3) meters.

Ans: Let AB be the house and P be the window
Let BQ =x\ PC =x
Let AC = a
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PQ h
InDPQB, tamg= —ortang = —
Q M QB q X

\ x:L= h cotq
targ

AC a
In D PAC, tanq oC or tanq 2
\ a=xtanqg > (h cotqg) tang = h tanq cotq.
\ the height of the tower = AB = AC + BC
=a+h=htamgcotg+ h=h (taq cotg + 1)

7. Two ships are sailing in the sea on either faflea lighthouse; the angles of
depression of two ships as observed from the tom@flighthouse are 8Gand 48

1+4/3

respectively. If the distance between the shinQO( 3 ) meters, find the
\V

height of the lighthouse. (Ans:200m)

Ans: InrightD ABC
Tan 60 =
BC

h
3=
V3 BC

H=+/3BC
In rightD ABD
Tan 45 =l
BD
h=BD
1+4/3
V3
1+4/3
V3

_200L++/3

BC——\/.(1~=5\/§ WG

\ h=+3BC
- 3290
3

NE

=200m
\ height of light house = 200m

BC + BD =200

BC ++/3BC = 200
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8. A round balloon of radius ‘a’ subtends an angat the eye of the observer while the
angle of elevation of its centre is Prove that the height of the center of the loallo
isasin cosec /2.

Ans: Let be the centre of the ballon of radius ‘r' andtipé eye of the observer. Let
PA, PB be tangents from P to ballong. TieAPB =

\D APO =PBPO =%

Let OL be perpendicular from O on the horizontdl RNVe are given that the
angle of the elevation of the centre of the baitohi.e.,

POPL =f
In DOAP, we have sinq:o—A
2 OP
Sin Q:i
2 OP
OP=a cose%

In DOPL, we have si‘n:ﬂ
OP

OL=0OP sif =a cosecg sin .

Hence, the height of the center of the ballocmstn cosec /2.

9. The angle of elevation of a jet fighter from @it A on the ground is 680 After a
flight of 15 seconds, the angle of elevation change3d. If the jet is flying at a
speed of 720 km/hr, find the constant height aiciwhthe jet is flying.(Use

J3=1.732 (Ans: 2598m)

Ans: 36 km/hr=10m/ sec
720 km /h =10x 720
36

Speed =200 m/s
Distance of jet from

AE = speed x time
=200x 15

=3000 m

AC oppositegie

BC adjacentsie

tan 60 =

AC
3=AC
BC

BC v/3=AC
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AC = ED (constant height)
\ BCA/3 =ED....cceevvnnn 1
ED oppositegie
BC+CD adjacentdie
1 ED
J3 BC+3000
BC+3000
\/§ =ED
BCJrT;jOOO:BC\@ (from equation 1)
BC + 3000 = 3BC
3BC — BC = 3000
2 BC = 3000

BC = 3000
2

tan 30 =

BC =1500 m

ED = BC+/3 (from equation 1)

= 15003
=1500 x 1.732
ED =2598m
\ The height of the jet fighter is 2598m.

10.A vertical post stands on a horizontal plane. &hgle of elevation of the top is 60

and that of a point metre be the height of the post, then prove th'at%

Self Practice

11.A fire in a building B is reported on telephonetteo fire stations P and Q, 10km
apart from each other on a straight road. P olesahat the fire is at an angle of’60
to the road and Q observes that it is an anglé&bfatthe road. Which station should
send its team and how much will this team haveaweel? (Ans:7.32km)

Self Practice

12. A ladder sets against a wall at an angl® the horizontal. If the foot is pulled away
from the wall through a distance of ‘a’, so thasigles a distance ‘b’ down the wall

making an angleb with the horizontal. Show thw :E.
sinb-sina b

Ans: Let CB = x m. Length of ladder remains same
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Cosa=— \ ED=AC LetEdbe

Cosa:E \ ED=AC=h

x=hcosa ... (1)
DC+CB
cosbh= ————
ED
cosb = arXx

a+ x = hcod
x=hcosb-a ... (2)
from (1) & (2)
hcosa = hcosb - a
hcosa - hcosb =-a
-a=h(coa -cod) ......... 3)
AE + EB

AC

Sina:b+—hEB

Sina =

hSina-b=EB
EB=hSina-b  ......... (4)
Sinb =§

DE

Sinb =@
h

EB=hSinb ... (5)
From (4) & (5)

hSinb =hSina —-b
b = hsina — hSinb
-b = h(Sinb - Sina) ......... (6)

Divide equation (3) with equation (6)
-a_ h(cosa - cosb)
-b h(sinb- Sina)

Cosa - Cosb

\ 2=
b Sinb- Sina
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13.Two stations due south of a leaning tower whicms¢etowards the north are at
distancesa andb from its foot. Ifa, b be the elevations of the top of the tower

bcota - acotb
b- a '

from these stations, prove that its inclinatjors given by cof =

AnNs:
Let AE=x,BE =h

b+x = h cotb
x=hcotb - b --------------- 3

from 1 and 2

hcotf=hcota - a

h (cotf +cota)=a

heo & 4
- cotf +cota

from 1 and 3

hcotf=hcotb -b

h(cotf -cotb)=Db

_ b
- cotf +coth
from 4 and 5
a _ b
- cotf +cota - cotf +cotb

a(cotb-cotf )=b (cota-cotf)
- acotf +bcotf =b cota - a cotb
(b—a)cotf =b cota - a cotb
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bcota -acotb
b-a

cotf =

14.In Figure, what are the angles of depression frieenabserving positions;Gnd Q
of the object at A?

15.

(Ans: 30 ,45)
Self Practice

The angle of elevation of the top of a towanding on a horizontal plane from a
point A is a . After walking a distance d towards the foot lué tower the angle

of elevation is found to bé& . Find the height of the tower. (Ans:d—)
cota - coth

Let BC = x

tanb = E
CB

tanb = h
X
h
tanb
x=hcoth  --------- (1)

AB

tana = ———
DC+CB

d+x

d+x= = hcot

tar a
x=hcota-d ---------- (2)

from 1 and 2
hcotb= hcota-d
h (cota-cotb)=d
e d
cota - cotb
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16.

Ans:

A man on a top of a tower observes a trucknaaregle of depressioa where

tam =1 and sees that it is moving towards the baskeofdwer. Ten minutes

J5

later, the angle of depression of the truck is tbtmbeb where tarb=C%, if the
truck is moving at a uniform speed, determine houcimmore time it will take to

reach the base of the tower...

10 minutes=600sec

Let the speed of the truck ken/sec CD=BC-BD

In right triangle ABC

A

taa = tam =L
BC J5
BC=h(e............. 1
In right triangle ABD c a
" h
tarb=—5—
“®7BD
h=C6BD (tar(p )

CD=BC-BD ( CD=600x )
600x =5BD-BD
BD=150x

Time taken 250«
X

=150 seconds

Time taken by the truck to reach the tower is 1&€ s
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UNIT-7

CO-ORDINATE GEOMETRY

&#,& &#H& #H (*&H# .2 # ! N"& $&2 &

#& (3! &#2# | ,&& &' "2 1& L H# -

1. Find the points on the y axis whose distances ftwrpoints (6, 7) and (4,-3) are

AnNs:

ANns :

in the ratio 1:2. [Ans:(O, 9) ,(O,
2)]
3

Point on y-axis ©,y)

A(6, 7) B(4, -3) ratio 1:2
62 +(7-y* _1°
42+(-3-y)* 2

On solving we get (0, 9) & ((%5 )

Determine the ratio in which the line 2x + y -4 di@ide the line segment joining
the points A (2,-2) and B (3, 7).Also find the cdimates of the point of division.
24 4
Ans:2:9 \ —,-—
[ (5-5)]
Let the ratio be k:1
Let the co-ordinates of point of division be (X, y
\ x= k3)+12 _3k+2
k+1 k+1

_ k(7)- 1.2 :7k-2
k+1 k+1
(x,y) liesonthe line 2x + y—4 = 0.
\ 23k+2 N 7k- 2 4=0
k+1 k+1
2(3k+2) + (7k-2) — 4 (k+1) =0
6k+4+7k-2-4k—-4=0
9% -2=0 k:Z
9

Ratio is 2:9
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ANs :

Ans:

2 2 2+6
3x§+2 —+2 — 8 9 24
VX=— :311 B 131 311 11
2, 11 11 31111
9 9 9
22 _, 14-18
y=—92 -9 _-4,9_ -4
§+1 11 9 11 11
9 9
24 - 4
\ (X, ¥) =(—,—
(x,y) (11 11)
Find the third vertex of a triangle if its two vieds are (-1, 4) and (5, 2) and mid
point of one side is (0, 3). (Ans: (-5, 4) tr 2))

Let the third vertex be (x, y)
If (0,3) is mid point of BC then

Al 5=0 (or) x=-5
2
y; 2=3 y=4. (-5, 4)
If (0,3) is mid point of AC then
X?1:0 x=1 Y4 y+4=6  y=2 L, 2)

\' (-5.4)or (1, 2) are possible answers.

If the vertices of a triangle are (1, k), (4, -@%, 7) and its area is 15 sq units, find

the value(s) of k.. [Ans: -3 f—;

A1, k) B(4, -3) C(-9, 7)
Area ofDABC = %[xl (Y2-Y3)+Xo(y3-Y1) + Xa(Y1-Y2)]

=% [1(-3-7)+4(7-K)+(-9)(k+3)] = 15

10 + 28 — 4k - 9k — 27 = 30
-9-13k =30 k=-3
-9 - 13K = 30
9+ 13k = 30
k=21

13
k=-3 2

13
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5. The centre of a circle is (2x — 1, 3x + 1).Find #e circle passes through (-3,-1)
46

and the length of the diameter is 20 units. [Ans X=2, T

Ans: D=20 R=10
(2x—1+3F+(3x+1+1f=10C
(2x + 2F + (3x + 2 = 100
HC+ 8+ 4 +9C+1X+4=100
13¢ + 20x + 8 = 100
13¢ +20x-92=0
13¢ + 46X — 26x — 92 =0
(13 + 46) — 2(13x + 46) = 0

X = 2-_46

13

6. If A &B are (-2,-2) and (2,-4) respectively, fikde co ordinates of P such that
AP = gAB and P lies on the line segment AB. [ E g))]

Ans: AP :gAB

AP _3 AP _3

a8 7 "9PE g

AB = AP + PB
AP: PB=34
Let P(x, y)
_32)+4(-2)_6-8_-2
7 7 7
_3(-4+4(-2) _-12-8_- 20
7 7 7

-2 -20
x, Y)—(7,T)

7. Show that the points (3, 0), (4, 5), (-1, 4) art] {1) taken in order are the
vertices of a rhombus. Also find the area of themmbus. (Ans: 24 sq units)

Ans: LetACbe d &BD bed
Area = %dldz
th = (3+1)%+(0- 4) =v4? +47 =32= 42
= (- 2- 4 +(- 1- 5 =/36+36=472=6/2

62



ANS :

ANs :

Area %dl th= %x4x6x 2 = 24sq units.

If A, B and P are the points (-4, 3), (0, -2) aadb] respectively and P is
equidistant from A and B, show thaa 8 1(b + 21= 0.

AP =PB AP’= PP

(U +4F + b -3 =p®+{ + 2y

U2+ 81 +16 +b*-60+9=p?+ b’ +4b+4
8u-60-4b+25-4=0

8u -1 +21=0

If the points (5, 4) and (x, y) are equidistantfirthe point (4, 5),
prove that X + y* — 8x — 10y +39 = 0.

AP = PB
AP? = PR

(5—4f + (4 -5~ (x—4f + (y - 5F
1+1=x*—8x+16 + §— 10y + 25
X +y—8x-10y+41-2=0

X2 +y—8x-10y+39=0

10.If two vertices of an equilateral triangle are@and (3, 0), find the third vertex.

AnNs:

3 33 3 &@]

[Ans: ,
2 2 27 2

OA=0B =AB

OA? = OB = AB?

OA%*=(3-0Y+0=9

OB? = + Y

AB? = (x-3F + V=X* + Y —6x + 9 A (3, 0)

OA? = OB = AB?

OA? = OB’ & OB?= AB?

9=+ =9-¥

X2 +9x-6x+9=9 B(X, y)
_ -3
6x=9 xvé
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\ Third vertex is

N
NP;

w
o

-
N
- 1
I\)‘%

w

11.Find the centre of a circle passing through thatsq6, -6), (3, -7) and (3,

3).Also find the radius.

(Ans: (3, -2), 5 w)it

Ans: OA=0B = OC = radius of the circle where O is teamtre of the circle and let O

be & )

OA? = OB’ = OC

OA? = (x-6)° + (y+6Y =X* +y* — 1%+ 36 + 13 + 36

OB? = (x-3)> + (y+7)P =x* +y* — 6+ 9 + 14/ + 49

OC = (x-3° + (y-3° =X +y"— X+ 9-6/+ 9

OA? = OB’

X2+ Y —12x + 12y + 72 =%+ y* — 6x + 14y + 58
—12x+ 12y +6x — 14y + 72 -58 =0
—-6x-2y+14=0
-3X-y+7=0 ... (1)

X+ Y —6X+9+ 14y +49 =5+ V¥ —6x+9—6y +9
—6x + 14y + 58 = -6x — 6y + 18

14y + 6y = 18 — 58
20y = —40
Y=-2 (2)

Substituting we get

-3x+2+7=0

-3x=-9

x=3

(X, y) = (31 _2)

Diameter = 3+ 2 - 6(3) + 18 — 6 (-2)
=9+4-18+18+12
=13+12=25

Radius =\/2_5 = 5 units

12.The two opposite vertices of a square are (-1nd)(8, 2).

of the other two vertices.

(1, 4)

Ans: AB=BC AD?=BC
(x + 1F + (y-2F = (x-3F + (y-2f
X+2X+1+Y—4y+4=%—-6x+9+y-—4y+4
2X— 4y +5=-6x — 4y + 13
8x=13-5 8x= 8 x=1
On substituting in (x-3)+ (y-2) + (x+1F + (y-2Y
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Find the coordinates

A(-1,2)

(X1,y1)

(Ans: (1, 0),

B(x. v)

C@3,2



=(-1-3f+ (2 -2}
We gety =4 or0.
\ B(1,4)or(1,0)

AD=DC AD?=DC

(X1 + 1F + (1-2)° = (xa-3)° + (y1-2)°

\ x=1.

On substituting in (x+ 1F + (y1-2)° + (x1-3)° + (y1-2)* = 16
We gety =0 or 4.

\ D(@,4)or (1,0

\ the opposite vertices are (1, 4) & (1, 0)

13.Find the coordinates of the point P which is thrémurth of the way from A (3, 1)
to B (-2, 5). (Ans(—% 4)
Ans : Hint: Ratio AP:PB=3:1

14.The midpoint of the line joining (2a, 4) and (-3)3s (1, 2a +1).Find the values

ofa&b.
(Ans:a=2,b=2)
Ans: A(2a, 4) P(1,2a+1) B(-2, 3b)
2a2-2:l & 4+3b:2a+1

Wegeta=2&b=2.

15.Find the distance between the points (b + ¢, cand)(c + a, a + b) .
(Ans W a® +2b2 +¢2 - 2ab- 2bc)

Ans: Use distance formula

16. Find the relation between x and y when thetgeiy) lies on the straight line
joining the points (2,-3) and (1,4) [ Hint: Usearof triangle is 0]

Ans : Hint: If the points are on straight line, arealud triangle is zero.

17. Find the distance between (gosing) and (sim, -c0ogj). (Ans:Cp)

Ans : +(cosg- Sing)? +(Sing+cosg)?
On simplifying we get\/E

18. Find the distance between (a cds8% (0, a cos6). (Ans: a
)
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Ans : Proceed as in sum no.17.

19.

ANS :

20.

ANns :

21.

ANs :

22.

ANS :

The vertices of ® ABC are A(4, 6), B(1. 5) and C(7, 2). A line is dratm
intersect sides AB and AC at D and E respectivelich that%zi‘—iz%.

Calculate the area of thB ADE and compare it with the area Bf ABC.
(Anszgsq units; 1:16)

\ AD:DB=1:3&AE:EC=1:3
Find D & E and find area of triangle ADE and trigm@BC and compare.

Plot the points A(2,0) and B (6,0) on a graph pag@omplete an equilateral
triangle ABC such that the ordinate of C be a pasiteal number .Find the
coordinates of C
(Ans: (4,2B)
Proceed by taking C(x, y)
AC=BC=AB

Find the ratio in which the line segment joqi#(6,5) and B(4,-3) is divided by
the line y=2 (Ans:3:5)

Let the ratio be k:1
4k +6
X=
k+1
_-3k+5
k+1
- 3k+5:2
k+1
Onsolvingweget k=3:5

The base BC of an equilateral triangle ABC tiaghe y-axis. The coordinates of
C are (0,-3). If the origin is the midpbof BC find the coordinates of
points A and B.

Hint : The point A will lie on the x axis. Findl using AB = BC = AC.
Coordinates of B (0, 3)
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UNIT-8

SIMILAR TRIANGLES

#H&2( &H2%&. M & . ' 1&1%) HHOH & &H
& 2¢ #I& 121 '# &  (*1% &H2 # Yo# 2.2 2&-

1. ABC is a right-angled triangle, right-angled at A.circle is inscribed in it. The
lengths of the two sides containing the right argje 6cm and 8 cm. Find the

radius of the in circle.
(Ans: r=2)

Ans: BC =10cm
y+z=8cm
X + 2z =6cm
X+y=10
X+y+z=12
z=12-10
z=2cm
\ radius = 2cm

2. ABC is atriangle. PQ is the line segment inteisgcAB in P and AC in Q such
that PQ parallel to BC and divides triangle ABQitwo parts equal in area. Find
BP: AB.

Ans: Refer example problem of text book.
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3.

AnNs:

Ans:

In a right triangle ABC, right angled at C, P an@@ points of the sides CA and
CB respectively, which divide these sides in th@ra: 1.
Prove that 9AG= 9AC? +4BC?

9BP’= 9BC? + 4AC?
9 (AQ*+BP?) = 13AP°

Since P divides AC intheratio2 : 1

CPIEAC QCIEBC
3 3

AQ?= QC + AC?
2_ 4 L2 2
AQ? = J BC+AC
9 AQ® =4 BC +9AC e (1)
Similarly we get 9 BP=9BC + 4AC .......cocv.... (2)

Adding (1) and (2) we get 9(AQ BF) = 13AF°

P and Q are the mid points on the sides CA andé&3Bectively of triangle ABC
right angled at C. Prove that 4(A@BF?) = 5AB?

Self Practice

In an equilateral triangle ABC, the side BC isdated at D.
Prove that 9AB = 7AB*

Self Practice

There is a staircase as shown in figure connegiimigts A and B. Measurements
of steps are marked in the figure. Find the stiadligtance between A and B.
(Ans:10)

Apply Pythagoras theorem for each right triaraglel to get length of AB.
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7. Find the length of the second diagonal of a rhomiM®se side is 5cm and one of
the diagonals is 6¢cm. (Ans: 8cm)

Ans: Length of the other diagonal = 2(BO)
where BO = 4cm
\ BD =8cm.

8. Prove that three times the sum of the squareseddittes of a triangle is equal to
four times the sum of the squares of the mediarniseofriangle.

Ans: To prove 3(AB + BC? + CA?) = 4 (AD*+ BE? + CF)
In any triangle sum of squares of any two sidexjisal to twice the square of half

of third side, together with twice the square ofdme bisecting it.

If AD is the median

2
AB2+ AC?=2 AD2+BC

2(AB? + AC?) = 4AD? + BC?

Similarly by taking BE & CF as medians we get
2 (AB? + BC) = 4BE + AC?

& 2 (AC* + BC?) = 4CF + AB?

Adding we get
3(AB? + BC* + AC?) = 4 (AD*+ BE? + CP)

D
9. ABC is an isosceles triangle is which AB=AC=10cnBC=12. PQRS is a
rectangle inside the isosceles triangle. Given $R=y cm, PS=QR=2x. Prove

that x = 6- 37?/ A

Ans: AL=8cm
DBPQ ~ DBAL
BQ _BL

PQ AL
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Hence proved

10. If ABC is an obtuse angled triangle, obtusdethgt B and if AR CB
Prove that AC2 =AB+ BC*+2BCxBD
Ans: AC?=AD?+ CD?
= AD? + (BC + BDY
= AD? + BC? + 2BC.BD+B[¥
= AB? + BC* + 2BC.BD

11. If ABC is an acute angled triangle , acutelesh@t B and AD BC
prove that AG =AB? + BC?- 2BCxBD

Ans: Proceed as sum no. 10.

12. Prove that in any triangle the sum ofgfeares of any two sides is equal to twice the
square of half of the third side together with ®wvihie square of the median, which
bisects the third side.

2

Ans: To prove AB + AC? = 2AD? + 2 %BC

Draw AE™ BC
Apply property of Q. No0.10 & 11.
InDABD sincebD > 9¢
\ AB?= AD?+ BD? + 2BD x DE ....(1)
DACD sinceb D <90
AC?=AD?+DC*-2DCXxDE ....(2)
Adding (1) & (2)
AB? + AC’ = 2(AD? + BD?)
2
= 2(AD* + %BC )

Or AB? + AC? = 2 (AD? + BD?)
Hence proved
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13.1f A be the area of a right triangle and b one ltd sides containing the right

angle, prove that the length of the altitude onhjagotenuse isi.

Vb* +4A°

Ans: LetQR =D
A = Ar(DPQR)

A:%xbeQ

_2A P
PQ T(l)

D PNQ~ DPQR (AA)
PQ_NQ
PR QR

FromD PQR
PJ + QR =PR

2

4'62‘ +b* = PR

b
2 4 2 4

PR:\/4A :b _JaAt+b
b b

Equation (2) becomes

2A _NQ

bxPF b

2A
NQ =<2
Q=pr

NQ :Z—A\b ANs

14.ABC is a right triangle right-angled at C and A¢3BC. Prove thabABC=6(".

Ans: Tan B =£
BC

Tan B

_/3BC
BC
Tan B = \/§

Tan B = Tan 60
B =60
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PDABC =60
Hence proved

15.ABCD is a rectangleD ADE andD ABF are two triangles such thBtE=DF as
shown in the figure. Prove that AD x AF=AE x AB.

Ans: ConsideD ADE andD ABF
PD =bB =9o@
DE =DF (given)
\D ADE @D ABF
AD _ AE
AB AF
AD x AF = AB x AE
Proved

16. In the given figur& AEF=DAFE and E is the mid-point of CA. Prove that
BD _ BF

CD CE

Ans. Draw CG DF

In D BDF

CG DF

\ @:E ............. Q) BPT
CD GF

In DAFE

PAEF=DAFE
AF=AE
AF=AE=CE.............. (2)

InDACG
E is the mid point of AC
FG = AF

\ From (1) & (2)
BD _  BF
CD CE
Hence proved
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17. ABCD is a parallelogram in the given figureB /4 divided at P and CD and Q so
that AP:PB=3:2 and CQ:QD=4:1. If PQ meets AC apiRye that AR=:7§AC.

D Q C

Ans: DAPR ~DCQR (AA)

CQ CEk 5
5CQ  CR 5 5
AR_3

Ck 4

CR_4
AR 3
CR+AR 14
- =41
AR 3
AC_7
AR 3
3
AR =—AC
7

Hence proved
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18. Prove that the area of a rhombus on the hgpsteof a right-angled triangle, with
one of the angles as %0s equal to the sum of the areas of rhombusds it of
their angles as 8@irawn on the other two sides.

Ans: Hint: Area of Rhombus of side a & one angle of 60

NN

—xaxa——a
2

19. An aeroplane leaves an airport and flies du¢hmat a speed of 1000 km/h. At the
same time, another plane leaves the same airpoilias due west at a speed of 1200
km/h. How far apart will be the two planes aftét hours. (Ans:30061Km)

AN

Ans:  ON = 1500km (dist = s x t)
OW = 1800 km

NW = +/150F +1800
=/5490000
=300v/61 km

Aeroplane

W Aeroplanell O

20. ABC is aright-angled isosceles triangle, righgled at B. AP, the bisector of
DBAC, intersects BC at P. Prove that ACAP? + 2(142)BF

Ans: AC = /2 AB (Since AB = BC)

AB_BP (Bisector Theorem)
AC CP

CP =+2BP
AC? — AP* = AC* — (AB® + BP)
= AC? - AB? - BF?
= BC?- B
= (BP + PCj- BP
= (BP +/2 BP} — BP
= 2BF + 2.2 BP?
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=2 (2+1) BP AC?= AP? + 2(1+2)BP
Proved

UNIT-9

CIRCLES

1. Prove that the parallelogram circumscribing a eiislrhombus.

Ans  Given : ABCD is a parallelogram circumscribingiecle.
To prove : - ABCD is a rhombus
or
AB=BC=CD=DA

Proof: Since the length of tangents from externalemual in length

\ AS=AR ....Q0)
BQ=BR ... ()
QC=PC .. ©)

SD=DP ... )

Adding (1), (2), (3) & (4).

AS +SD+BQ+QC=AR+BR +PC +DP

AD + BC=AB + DC

AD + AD = AB + AB

Since BC = AD & DC = AB (opposite sides of a pagbdgram are equal)

2AD = 2AB

\ AD=AB ... (5)

BC = AD | (opposite sides of a parallelogram
DC=AB] .... (6)

From (5) and (6)
AB=BC=CD =DA
Hence proved

2. A circle touches the side BC of a triangle ABC arfdl touches AB and AC when
produced at Q and R respectively as shown in figure

1
Show that AQ? (perimeter of triangle ABC)
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Ans: Since the length of tangents from external pturd circle are equal.
AQ = AR
BQ =BP
PC=CR
Since AQ = AR
AB + BQ =AC + CR
\ AB +BP =AC + PC (Since BQ =BP & PC = CR)

Perimeter oD ABC = AB + AC + BC
=AB +BP + PC + AC
=AQ + PC + AC (Since AB + BP = AQ)
=AQ + AB + BP (Since PC + AC = AB + BP)
= AQ + AQ (Since AB + BP = AQ)

Perimeter oD ABC = 2AQ

\' AQ= %(perimeter of triangle ABC)

3. Infigure, XP and XQ are tangents from X to thelewith centre O. R is a point
on the circle. Prove that XA+AR=XB+BR

Ans: Since the length of tangents from external pard tircle are equal
XP = XQ
PA =RA
BQ =BR
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XP = XQ
XA + PA=XB + BQ
XA + AR = XB + BR(Q PA= AR& BQ=BR)
Hence proved
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4. In figure, the incircle of triangle ABC touches thides BC, CA, and AB at D, E,

1
and F respectively. Show that AF+BD+CE:AE+BF+C'2B:éperimeter of

triangle ABC),

Ans: Since the length of tangents from an externaltgoire equal
\ AF = AE
FB =BD
EC=CD

Perimeter oDABC =AB + BC+ AC
=AF+FB+BD +DC + AE + EC
=AF +BD + BD + CE + AF + CE

(QAF=AE, FB=BD, EC=CD)
=AF + AF + BD +BD + CE + CE

Perimeter oDABC = 2(AF + BD+ CE)

\ AF+BD + CE :% (perimeter oDABC) ........ (2)

Perimeter oDABC =AB + BC + AC
=AF+FB+BD +DC + AE + EC
=AE+BF+BF+CD+ AE +CD

QAF = AE, FB =BD, EC =CD)
=AE+AE+BF+BF+ CD +CD

Perimeter oDABC = 2(AE + BF + CD)
\ AE+BF+CD :% (perimeter oDABC) ........ (2)

From (1) and (2)

AF + BD + CE = AE + BF + CD %(perimeter oDABC)
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5. A circle touches the sides of a quadrilateral AB&DP, Q, R and S respectively.
Show that the angles subtended at the centre by afpopposite sides are
supplementary.

Ans: Toprove :- DAOB +HDOC = 180
PBOC +BAOD = 180

Proof : - Since the two tangents drawn from armel point to a circle subtend
equal angles at centre.
\b 1=bD2,D3=bD4,D5=D6,D7=D8
but D1 +D2 +D3 +D4 +D5 +D6 +D7 +D8 = 360
202 +b3 +P6 +D7) =360
D2 +D3 +D6 +D7 = 360
\B AOB +BDOC =180

Similarly

D1+D2+D3+D4 +D5+D6 +D7 +D8 = 360
201 +b8 +P4 +P5) = 360

b1 +D8 +bD5 =180

\B BOC +DPAOD =180C

Hence proved

6. Infigure, O is the centre of the Circle .ARIgkQ two tangents drawn to the
circle. B is a point on the tangent QA aBbdPAB = 125, Find b POQ.
(Ans: 125)

Ans: GivenDPAB = 1258
To find : -BPOQ =7
Construction : - Join PQ
Proof : -DPAB +DPAQ = 180 (Linear pair)
PPAQ + 128 =180
PPAQ =180 - 12%
DPAQ =55
Since the length of tangent from an external puira circle are equal.
PA = QA
\ FromDPAQ
DAPQ =DPAQP

79



In DAPQ
DAPQ +DAQP +DPAQ = 180 (angle sum property)
DAPQ +DAQP + 558 =180

2DAPQ = 180° — 55 (QDAPQ =DAQP)

DAPQ = 125

\D APQ =DAQP = %

OQ and OP are radii
QA and PA are tangents

\D OQA=9C
& DOPA =90
DOPQ +DQPA =DPOPA = 90 (Linear Pair)
pOPQ +125 —gp
POPQ = 96 '?
_180° - 12%°
2
bOPQ = 52

Similarly DOQP + DPQA =DOQA
125 —o(P

125

DbOQP +

POQP = 96

55
DOQP =
Q 2
In DPOQ
POQP +bOPQ +bPOQ = 180 (angle sum property)

55, 52 +DPOQ = 186

PPOQ +1—;O:180’

PPOQ =186 -1—20

ppog 360 - 110°

PPOQ —-—25200

80



PPOQ =128
\D POQ =128

7. Two tangents PA and PB are drawn to the circle eattiter O, such that
DAPB=120. Prove that OP=2AP.

AnNs:

Given : -BDAPB = 120
Construction : -Join OP
To prove : -OP = 2AP
Proof :-BDAPB = 120

\B APO =POPB =60

Cos 60 = AP
OF

1_AP
2 OP
\ OP =2AP

Hence proved

8. From a point P, two tangents PA are drawn to decikith center O. If OP=diameter
of the circle show that triangle APB is equilateral

AnNs:

PA=PB (length of tangents from an external point

FromDOAP,

sinpAPO = 2= 1
OFP 2

Since OP = 20A (Since OP=Diameter)
\D APO =30

sinceD APO @DBPO

DAPO =PBPO = 30

\B APB =60

DAPB is equilateral

9. Inthe given fig OPQR is a rhombus, three of itgiges lie on a circle with centre O
If the area of the rhombus is@cn?. Find the radius of the circle.

AnNs:

QP =0OR
OP = 0Q e
\D OPQ is a equilaterd.
area of rhombus = 2 (ar DOPQ)
2 Q
3243=2 */_ir \v

R
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2
32J§:J%

r’=32x2=64
r=8cm
\ Radius = 8cm

10.1f PA and PB are tangents to a circle from an oletgioint P, such that PA=10cm and
DAPB=6(. Find the length of chord AB.

Self Practice

11.The radius of the in circle of a triangle is 4cnd @he segments into which one side is
divided by the point of contact are 6cm and 8cnetebmine the other two sides of
the triangle.

(Ans: 15, 13)

Ans: a=BC=x+8
b=AC=6+8=14cm
c=AB=x+6

: . at+b+c

Seml—perlmeter=2—

BC+AC+ AB
2
_ X+8+14+x+6
- 2
_ 2x+28
2
=x+14

Area of DABC = \/s(s- a)(s- b)(s- c) on substituting we get
= J(x+14)(6)(X)(8)
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= J(X+14(48X) i (1)

Area of DABC = areaDAOB + area BOC + area AOC

areaDAOC = %b.h = %x 4x14

=28

On substituting we get

\ areaDABC = areaDAOC + areeDBOC + aredDAOB
=4x+56 (2)

From (1) and (2)

4x + 56 =,/(x +14)(48x)

Simplify we get x=7

\AB=x+6=7+6=13cm
\ BC=x+8=7+8=15cm

12.A circle is inscribed in a triangle ABC having ssd&cm, 10cm and 12cm as shown in
the figure. Find AD, BE and CF. (Ans :7cm ,5cm,3cm)

Self Practice

13.Prove that the intercept of a tangent between tex@liel tangents to a circle
subtends a right angle at the centre.

SinceD ADF @D DFC
DADF =bCDF
\ DADC =2bCDF
Similarly we can prov®CEB = DCEF
Sincel ||[m
DADC +DCEB = 180
2DCDF + DCEF = 180
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DCDF +BPCEF = 90
In D DFE
DDFE = 90

14.Prove that opposite sides of a quadrilateral cismnbing a circle subtend
supplementary angles at the centre of the circle.

Ans: Same as question No.5

15.QR is the tangent to the circle whose centre i$f QA || RP and AB is the
diameter, prove that RB is a tangent to the circle. A

Q

Self Practice
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UNIT-10
CONSTRUCTIONS

Questions for self practice

. Draw a line segment AB of length 4.4cm. Taking Acastre, draw a circle of radius
2cm and taking B as centre, draw another circleadius 2.2cm. Construct tangents
to each circle from the centre of the other circle.

. Draw a pair of tangents to a circle of radius 2t tare inclined to each other at an
angle of 968,

. Construct a tangent to a circle of radius 2cm fipoint on the concentric circle of
radius 2.6cm and measure its length. Also, verifg measurements by actual
calculations. (length of tangent =2.1cm)

. Construct an isosceles triangle whose base is Achaltitude 4cm and then construct
another similar triangle whose sides a;ellmes the corresponding sides of the

isosceles triangle.
. Draw a line segment AB of length 8cm. taking A aster, draw a circle of radius

4cm and taking B as centre, draw another circleadius 3cm. Construct tangents to
each circle from the center of the other circle.
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MENSURATION
AREAS RELATED TO CIRCLES

#,&#%, & #Hi# 28 * 2(#6 $& 2# 2) (,#&2() !
& &V N &HHB 2R BRI L .2, . &H $H# *& * -
1. In the adjoining figurdDABC right angled triangle right angled at A. Semi ladsc

are drawn on the sides of the trian&BC. Prove that area of the Shaded region

is equal to area dDABC
)

C

Ans: Refer CBSE paper 2008

2. The sum of the diameters of two circles is 2.8nd their difference of

circumferences is 0.88m. Find the radii of the twrcles (Ans: 77, 63)
Ans: d +d =2.8 m=280cm

r+r, =140

2P (rn—nr)=0.88m =88cm

n-p=o0 =87 _ 5y 7-14

2P 44

ri+rp, = 140

r-r, =14

2n =154

=77

r,=140-77 = 63
rA=77 cm, $= 63cm

3 Find the circumference of a circle whose asekbitimes the area of the circle
with diameter 7cm (Ans: 88cm)

Ans: PR?=16P r?
R?=16r2
R2:16xZ xZ
22
=49x4 R=7x2=14cm

Circumference = 2 x272x 14=2x22x2=88cm
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4.

AnNs:

AnNs:

Ans:

Find the area enclosed between two concentratesi of radii 3.5cm, 7cm. A
third concentric circle is drawn outside the 7cincle so that the area enclosed
between it and the 7cm circle is same as that l®#tviieo inner circles. Find the

radius of the third circle (Ans: 115.5 tm=+/343/2)
Area between first two circlesB x 7 - P x 3.5

= 4P - 1225 cocemeeen- (1)
Area between next two circlesPr? - P x 72

S N G o] = S — (2)

(1) & (2) are equal
49 P -12.25° =P r?-49P

P rP=49P +49P - 12.25P
\ r’=98-12.25=85.75

2 _ 8575_343
10C 4
V/343

r=—-—-

Two circles touch externally. The sum of thaieas is 58 cnf and the distance
between their centres is 10 cm. Find the radiheftivo circles. (Ans:7cm, 3cm)

Sum ofareas P r* +P (10 -rf =58P
Pri+P (100-20r+% =58P
? + 100 — 20r +7=58
2rF — 20r +100 - 58 = 0
2P —20r +42 =0
rP—10r+21=0
(r-7), (r-3) =0
r=7cm,3cm

From a sheet of cardboard in the shape of areqfaside 14 cm, a piece in the
shape of letter B is cut off. The curved side dof thtter consists of two equal
semicircles & the breadth of the rectangular piscg& cm. Find the area of the

remaining part of cardboard. (Ans: 1481%)
Area of remaining portion = Area of square — Aré2 semi circles — Area of
rectangle

:14xg-P x3.5-14x1 lecm 14 cm

=196 X 3.5x3.5-14
=196 — 38.5 — 14 = 143.5 ém
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A piece of cardboard in the shape of a trapezABCD & AB || DEPBCL =

1.
90°, quarter circle BFEC is removed. Given AB = BC 5 8m, DE = 2 cm.
Calculate the area of remaining piece of cardboard. (Ans:6.125 ch)
Ans: Area of remaining portion = Area of trap — Areagofadrant
= 1x 3.5(5.5+3.5) Ex 2—2x3.5x3.5
2 4 7
=15.75 &225 =15.75-9.625
=6.125 crf
8. Inthe figure, ABCD is a square inside a cimith centre O. The Centre of the
square coincides with O & the diagonal AC is hanizd of AP, DO are vertical &
AP =45cm, DQ =25 cm. Find a) the radiushef tircle b):
c) area of shaded region (yse3.14 N2= 1.41)
Ans: a) 53cm

b) 39.48cm
c) 7252.26 cf

Self Practice

If the radius of the

The area enclosed between two concentric cirgléZ0cn.

9.
outer circle is 21cm, find the radius of the innecle. (Ans :14cm)
Ans: PR*-Pr* =770
P (21 - ) =770
212 _p=170,7-70,7
22 2
r? = 441 -4—20 =441 — 245=196
r=+14
r=14cm
10. A circular disc of 6 cm radius is divided intoree sectors with central angles
120, 15¢,9¢°. What part of the circle is the sector with cehamragles 128 Also
give the ratio of the areas of three sectorsns(é(Area of the circle) 4:5:3)
Ans: Ratio of areas 220 P x&: =0 p x&: 20 p x &
36C 36C 36C
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=12P:15P: 9P
=4:5:3
20°

0

XP r?

Area of sector of central angle fZ-O;

(i.e) %of area of the circle.

11. If the minute hand of a big clock is 1.05 mdpfind the rate at which its tip is
moving in cm per minute. (Ans:11cm/min)

Ans: Self Practice
12. ABC is a right angled triangle in whigA = 9. Find the area of the shaded
region if AB = 6 cm, BC=10cm & |is the centretbg Incircle ofDABC.
80
(Ans: 7sq.cm)
Ans: BA =9C
BC = 10cm; AB = 6cm;
\ AC =6cm
Area of theD = %x 6 x 8= 24 crf
Let the Radius of the Incircle e

\ 1xler+1x8xr+1x6xr:24
2 2 2

%rﬂ0+8+m:24

r=2cm
\ Area of circle =P r? = 272x 2x2 :8—78cm2

Area of shaded region = 2487—8 = 1687' 88 _ %)cm2

13. Find the perimeter of the figure, where AER isemi-circle and ABCD is a
rectangle. (Ans : 76cm)

Ans: Perimeter of the fig = 20 + 14 + 20 + length o #rc (AED)
Length of Arc= P xr) = 272x7 =22cm A D

\ Perimeter of the figure =76 cm

20cm 20cm
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14. Find the area of shaded region of circle ofumg7cm, ifDAOB=7¢, DPCOD=50

andDEOF=60.
(Ans:77cn)
Ans: Ar( Sector AOB + Sector COD + Sector OEF)
=0 o2+ p 2+ 0 p 7
36C 36C 36C
49 P (1+3+3)=49P x84, 22 0o
36 36 36 36 2 7
15. What is the ratio of the areas of sectors IlafRd (Ans:4:5)
Ans: Ratio will be
120 5 2. 150 4, 1
36C 36C
4.5 _
12 12

16. Find the area of shaded region, if the sideqofre is 28cm and radius of the sector is
% the length of side of square. (Ans:1708cm)

Ans: Area of shaded region is

2(@)Px14x14+28x28
36C

2x§x 272x 14 x14 + 784

924 + 784 = 1708 cf
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17. If OA = OB = 14cmPAOB=9C, find the area of shaded region. (Ans:23cm

Ans: Area of the shaded region
= Area of D AOB — Area of Semi Circle

1x14x14-1 x2—2x7x7
2 2 7

98 — 77 =21 cm

18. The given figure consists of four small sensieis and two big semicircles. If the
smaller semicircles are equal in radii and the &iggemicircles are also equal in
radii, find the perimeter and the area of the stau®tion of the figure. Given that
radius of each bigger semicircle is 42cm.

(Ans:528cm, 5544 sq cm)

Ans: Perimeter of the shaded region

= 2 [ Perimeter (Bigger semi circle) + Perimetengier semi circle ) + Perimeter
(small semi circle )]

=2(42P +21P +21P)
=84P

=2x84x§ =24 x 22 =528 cm

Area of shaded region
= [ Area(big semi circle )]

=2xP x42x42x% = 272x42x42:5544cﬁ1
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19. The boundary of the shaded portion in theianfjg figure consists of our half-circles
and two quarter-circles. Find the length of theifmary and the area of the shaded
portion, if OA=OB=0C=0D=14cm. (Ans:18@&, 308 sq cm)

Ans: Proceed as in sum no 18.
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20. The adjoining figure shows the cross-sectiom @ilway tunnel.
The radius of the tunnel is 3.5m (i.e., OA=3.5mj ®BAO0B=90".
Calculate :
i.  the height of the tunnel.
ii. the perimeter of its cross section, includbase.
iii. the area of the cross-section
iv. the internal surface area of the tunnel, ediclg base, if its length is 50m.

(Ans: (i) 5.97m (ii) 21.44m (iii) 28.875 sq m (i85 sq m)
Ans: Self Practice

21. In the adjoining figure, ABCD is a square mfes6cm. Find the area of the shaded
region.

(Ans: 34.428 sq cm)
Ans: From P draw PQ* AB

AQ =QB =3cm
Join PB. Since arc APC is described by a circlé wénter B,
so BA = BP=BC =6cm.

B 1
In D PQB Cog :S_B =§
\g =60
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22.

Area of sector BPA :% P (6% = 18.84cm

Area of D BPQ :% (QB) (PQ) :% (3)( 6 Sin 60) = 7.794Sg.cm

Area of portion APQ = Area of sector BPA — Area BfBPQ
=18.84 - 7.794 = 11.046 Sq.cm
Area of shaded portion = 2 x Area of Quadrant ABZ Area APQ

=[2 x %(6)2 - 2 x 11.046]

=34.428 Sg.cm

In the adjoining figure, ABCD is a rectanglghnsides 4cm and 8cm. Taking 8cm as
the diameter, two semicircles are drawn. Find dénea overlapped by the two
semicircles.

L0

(Ans:19.66 sq cm)

Ans: Inp OMB

Cop Bom=M-2-1
OB 4 2

\b BOM =60
DAOB = 120
Area. Overlapped by semi circles
:2(@x P (42)-1 AB x OM)

36( 2

P 1 .
=2(E x16-E (2x AM Sin60)x 2)

1 V3

=2(2—2x—x16—2x4x—3)
7 3 2
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=2(16.76 —6.93) = 19.66 Sg. cm

UNIT-12

PROBLEMS BASED ON CONVERSION OF SOLIDS

1. A solid is in the form of a right circular comeounted on a hemisphere. The
radius of the hemisphere is 3.5 cm and the heifgtiteocone is 4 cm. The solid is
placed in a cylindrical tub, full of water, in suehway that the whole solid is
submerged in water. If the radius of the cylindriwd is 5 cm and its height is

10.5 cm, find the volume of water left in the cyiical tub (usep = 272 ]

(Ans: 683.83 cm?)
Ans: No. of solid = vol of cone + vol of hemisphere

1 2 3
==prh+=pr
3ID 3p

1 >
=—prifh+2r
3p [ ]

On substituting we get,
=141.17 cm
vol of cylinder =p r* h
On substituting we get,

= 825 cm
volume of HO left in the cylinder = 825 — 141.17
= 683.83 crh
2. A bucket of height 8 cm and made up of coppees's in the form of frustum of

right circular cone with radii of its lower and uwpends as 3 cm and 9 cm

respectively. Calculate

i) the height of the cone of which the bucket is d par

i) the volume of water which can be filled in the keftc

i) the area of copper sheet required to make the b(lckave the answer in
terms ofp (Ans: 129
cn?)

Ans: Let total height be h
=> _h = 3 (similarD's )
h+8 9
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=>h=4cm
\ ht. of cone which bucket is a part =4 cm

Substitute to get Ans.: for ii) iii)
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3.

of the

Ans:

AnNs:

Ans:

A sphere and a cube have equal surface areaw. tBat the ratio of the volume

sphere to that of the cubev& : /p .

S.A. of sphere = S.A of cube
4p r’ = 6&
|6a’
r=,—
4p

3

wlns

Pg

. . Vv
\ ratio of their volume-% =
v, a

On simplifying & substituting, we gé&i6 : Op

3

A right triangle whose sides are 15 cm and 20ixmade to revolve about its
hypotenuse. Find the volume and surface area afdhble cone so formed.

(Ans : 3768cu.cm,1318.8 Sqg.cm)
BC=+15+20 = 25cm
Apply Py. Th to righD OAB & OAC to get OB = 9cm OA =12cm
Vol of double cone = vol of CAA+ vol of BAA!

1 1

==p 12 16+Zp 12" 9
3" 3"

= 3768 cr

SA of double cone = CSA of CAAr CSA of BAA!
p- 127 204 127 15
1318.8 c

Water in a canal 30 dm wide and 12 dm deepoisifig with a velocity of 10
km/h. How much area will it irrigate in 30 minutes8ifcm of standing water is
required for irrigation? (Ans:
225000 cu. m)

Width of canal = 30 dm = 3m

Depth of canal =1.2 m
Velocity = 10 km / h = 10000 m/h

Length of water column is formed in 30 min = 100@% =5000 m

Let xnt of area be irrigated =>x 1—30 =5000" 1.2x3

=>x = 225000 M
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6.

AnNs:

AnNs:

AnNs:

A cylindrical vessel of diameter 14 cm and heigh cm is fixed symmetrically
inside a similar vessel of diameter 16 cm and he#tth cm. The total space
between two vessels is filled with cork dust for hiesulation purposes. How
many cubic centimetres of cork dust will be requtred

(Ans:1980 cu.cm)

volume of cork dust requiredp=R* h -p r* h
=p 42 [ 64 — 49]
= 1980 cm

An ice-cream cone has a hemispherical top.dfrthight of the cone is 9 cm and
base radius is 2.5 cm, find the volume of ice creane. (Ans: 933%.

cu.cm)

Do yourself

A building is in the form of a cylinder surrowetd by a hemispherical vaulted
dome and contains 44.2L91_ cu m of air. If the internal diameter of the lolnig

is equal to its total height above the floor, fthé height of the building.

(Ans : 4m)
Volume of building = 41;—91 m®
o 2 3 19
=prir+—-—pr=41—
P 3p 21
_ 3- 5 _ 880
=>p r ==
3 21
3_ 880 7_3
=> = ——X—X—
21 22 5
:>[3:8
=>r=2m

\ height of building =4 cm
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AnNs:

10.

The height of the Cone is 30 cm A small coneuisof f at the top by a plane
parallel to its base if its volume bze% of the volume of the given cone at what

height above the base is the section cut

(Ans:20 cm)
DVO'B ~DVOB
\ E:E = 3_O:_R _____(1)
h r h r 1
APQ: vol of cone VAB'~ 57 (vol of cone VAB)
1

1 > _(1 5
=> Zprh= —pRH
3I0 273IO )

=> I = 1000 (using (1)
h=10cm
\ height at which section is made (30 — 10) =20 cm

A hollow cone is cut by a plane parallel to tiese and the upper portion is
removed. If the curved surface of the remaindeg’E ith of the curved surface of

the whole cone, find the ratio of the line segmamtis which the cone’s altitude is
divided by the plane.

(Ans:1:2)
We know thaD VO'B ~ DVOB
h _r |
H R L

C. SA of frustum =g (CSA of the cone)

P (R+r)(L4)= SP RL

R+r L-1 _8
R L 9
1+L 1_|_ :§
R L 9
1+£ 1_£ :§
H 9
h2

On simplifying we get—-= :—9L
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11.

AnNs:

12.

Wk

h
H

H =3h

required ratios = =%

Two right circular cones X and Y are made X hawdrgnes the radius of Y and
Y having half the Volume of X. Calculate the ratio leéights of X and Y.
(Ans: 9: 2)

Let radius of cone X =r
Radius of Cone Y = 3r

VofY= % volume of X

1, 1.1
=priihp==(=przh
3p 112(3IO 2hp)

If the areas of three adjacent faces of cuamd, y, z respectively, Find the
volume of the cuboids.

Ans: Ib=x,bh=y, hl=z

13.

Volume of cuboid = |Ibh
VZ=1%%h =xyz
V = \/Xyz

A shuttlecock used for playing badminton has ghape of a frustum of a Cone
mounted on a hemisphere. The external diametettsedirustum are 5 cm and 2
cm, and the height of the entire shuttlecock is .7chind the external surface
area.

(Ans: 74.26cm)

Ans: r; = radius of lower end of frustum =1 cm

r, = radius of upper end = 2.5 cm
h = ht of frustum = 6cm

| = h*+(r,-r)*> =6.18 cm

External surface area of shuttlecoch @&, + 1) | + 2pr?y
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On substituting we get, = 74.26 tm
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14. A Solid toy in the form of a hemisphere surmedriby the right circular cone of
height 2cm and diameter of the base 4 cm .If dotrigircular cylinder
circumscribes the toy, find how much more spaca tha toy it will cover.

(Ans:8p

Ans : Self practice

15. A conical vessel of radius 6¢cm and height 8smompletely filled with water. A
sphere is lowered into the water and its size is s@hwhen it touches the sides,
it is just immersed as shown in the figure. Whattica of water flows out.

.3
[Ans: §]

Ans: This problem can be done in many ways
Let “r" be the radius of sphere
In right triangle

Tanq =
=> Sing =

inrtD

Volume of K O that flows out of cone = volume of sphere

fraction of water Oflews = volume f sphere
Volume of cone

= 36p = 3
6p 8

16. A golf ball has a diameter equal to 4.1cra.slirface has 150 dimples each of
radius 2mm. Calculate the total surface area whiaxposed to the surroundings
assuming that the dimples are hemispherical.

(Ans: 71.68)

Ans: SAofball=4 (47'1)2 = 16.8p cn?

TSA exposed to surroundings
=SAofball—150° prr+150 2pr
=16.8p + 150p r?

=71.68 crh
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17.

AnNs:

18.

ANS:

19.

A solid metallic circular cone 20cm heighthwitertical angle 60 is cut into two
parts at the middle point of its height by a plgyerallel to the base. If the

frustum, so obtained be drawn into a wire of diameielércm Find the length of

the wire. (Ans:7964.4m)

Let » & r, be the two ends of the frustunél(—) =tan 30
r —Q'r Ecm
1 \/5’ 2\/5

volume of frustum %p h(Pi+r3%+nn)

1 - 400 100 200
==p 10 + + cm
3 3 3 3

Since the frustum is drawn into a wire of length x
Volume of frustum = volume of cylinder

1 - - 700 1.,-
= 10 — =p(=— X
3P 3 p (32)
X = 7168000 cm
9
X = 7964.4m

If the areas of the circular bases of a tnasdf a cone are 4cnand 9cm
respectively and the height of the frustum is 12¢¢hat is the volume of the

frustum. (Ans:44cm).
Self practice

The lower portion of a hay stack is an ire@rtone frustum and the upper part is
a cone find the total volume of the hay stack.
(Ans:

A

135.67cu cm)

cm

10.5cm

4cm
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Ans: Self practice
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20.

A vessel in shape of a inverted cone is surteouby a cylinder has a common
radius of 7cm this was filled with liquid till it ceved one third the height of the
cylinder. If the height of each part is 9cm and Wessel is turned upside down.
Find the volume of the liquid and to what height vtilkeach in the cylindrical
part.  (Ans:92#4 cu cm, 6cm)

Ans: Volume of liquid in the vessel %p (77 (9) +p (77 (3)
=924 cu cm
height of cylindrical part = 924 =6cm
22,
49
7
UNIT 13
STATISTICS AND PROBABILITY
&& & 2#&# 1(& $(" ! H#'% I$# *& &2*% & #
L2, $HE& & . . *&H & &$2 &#' & & #"
2R &H #H L )-
1. Marks obtained by 70 students are given below:
Marks 20 70 50 60 75 90 40
No. of
Students 8 12 18 6 9 5 12
Find the median. (Ans:50)
Ans:
Marks No.of |c.f
students
20 8 8
40 12 20
50 18 38
60 6 44
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70 12 53

75 9 58

90 5 70
N=70

The corresponding value of marks for 35 is 50
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2. The sum of deviations of a set of valugsxs, Xz,............ Xn, measured from
50 is -10 and the sum of deviations of the vafum® 46 is 70.
Find the value of n and the mean. (Ans:2®BY9.

Ans: We have

(X,-50)=-10and (X, - 46) =70
i=1 i=1

X -50n=-10 ..ccecvenn. (1)

i=1

and X, -46n =70 .............. (2)
i=1

subtracting (2) from (1) , we get

-4n=-80wegetn=20
X, -50x20=-10

i=1
X, =990
i=1
Mean -1 ( X)= 990 _ 49.5
i=1 20
hence n = 20 and mean = 49.5

3. Prove that (xi- x) =0

Ans: Toprove (X, - X) =0 algebraic sum of deviation from mean is zero
i=1
— 1. "
We have, X ==( X,)
n i

nX = X
Now, _n (X, - X) =(X- X)+ Xa- X)+ vrnnnn + (X - X)
n(xi->_<)=(x1+x2+ ......... + X)) -nX

i=1
(X,- X) = X, - nX

i=1 i=1
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(X,- X) =nX -nX

i=1
n

(X,- X)=0

i=1

Hence, (X - X)=0

i=1

4.Compute the median from the following data

Ans:

Midvalue | 115 | 125| 135] 145 15% 16p 175 185 1PB5
Frequency| 6 25 48 72 116f 60 38 27 3
(Ans:135.8)

Here , we are given the mid values. So, we shordtffnd the upper and
lower limits of the various classes. The differebeéwveen two consecutive
valuesis h=125-115=10
\ Lower limit of a class = Midvalue - h /2

Upper limit = Midvalue +h/2

Calculate of Median

Mid — value Class Groups| Frequency Cumulative
frequency
115 110-120 6 6
125 120-130 25 31
135 130-140 48 79
145 140-150 72 151
155 150-160 116 267
165 160-170 60 327
175 170-180 38 365
185 180-190 22 387
195 190-200 3 390
N =Sfi =390
We have,
N =390 \ N/2=390/2=195

The cumulative frequency first greater than N i%5 ks 267 and the
corresponding class is 150 — 160, so, 150 — 16teisnedian class.

L =150, f=116,h=10,f=151
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Now,
L
Median = L+2f X h

Median = 150 +%] % 10 = 153.8

5. The mean of ‘n’ observationxs if the first term is increased by 1, second by 2

: - n+
and so on. What will be the new mean. (Ams:—n2 1)
Ans: lterm+ 1

Il term +2

Il term + 3

nterm+n

n(n+1)
v3 = +
The Mean of the new numbers § + 2 X+ (nzl)
n

6. In afrequency distribution mode is 7.8®an is 8.32 find the median. (Ans: 8.17)

Ans: Mode = 3 median — 2 mean
7.88 = 3 median — 2 x 8.32
7.88 +16.64 = 3 median

24.52 .
—— =median

\ median =8.17

7. The mode of a distribution is 55 & the modhiss is 45-60 and the frequency
preceding the modal class is 5 and the frequertey tfe modal class is 10.Find
the frequency of the modal class. (Ans:15)

Ans: mode =55
Modal class = 45 — 60
Modal class preceding £ 5
After the modal class = £ 10

Mode = L #xh
2f - f, - f,
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f-5

556=45+——x 15
2f-5 10
f-5
10 = x 15
(2f - 15)
10_ f-5
15 2f- 15
20f-150=15f-75
5f=75
f= =15
5
8. The mean of 30 numbers is 18, what will be the maan, if each observation is
increased by 2? (Ans:20)
Ans: Let X, X2, X3...... X30 be 30 number with then mean equal to 18 then
X = =( x)
n X
18 =% X, F Koot Xy
30

X1+ X+ X34.ennn. + X390 =18 x 30 =540
New numbers are;x+ 2, %, + 2 %+ 3...... X30+ 2
Let X be the mean of new numbers

thenX = KFD++2)+.....+ (K +2)

30
n(n+1)
X =2
n
X:n+1
2
(X +%+...... + X))+ 2X 3C _ 540+ 60
30 30

Mean of new numbers %%0 =20
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9. In the graphical representation of a frequenisiridution if the distance between
mode and mean is k times the distance between mad@dmean then find the value

of k.

Self Practice

(Ans:k=3)

10. Find the mean of 30 numbers given mean of téinemn is 12 and the mean of

remaining 20is 9.
Ans: Total number of mean = 30

Mean of 10is =12

n

xi
12 =i
10
Xi=12x 10 =120 (1)

Mean of 20 numbersis =9

20
9x20= X, --- (2)
i=1
180 == X;
1)+ (@)
Mean of 20 numbers = 120 + 180
30
=300 =10
0
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PROBABILITY

# 2%$ &(-

1. An integer is chosen at random from the first two haeddrdigit. What is the
probability that the integer chosen is divisibleGgr 8. (Ans %)

Ans: Multiples of 6 first 200 integers
6, 12, 18, 2430, 36, 42, 4854, 60, 66, 7278, 84, 90, 96102, 108, 114,
120 126, 132, 138, 14450, 156, 162, 16874, 180, 186, 19298

Multiples of 8 first 200 integers
8,16,2432,40,4856,64,7280,88,96104,112,12(0,28,136,1441.52,160,
168 176,184,19200

Number of Multiples of 6 or 8 = 50
P(Multiples of 6 or 8) =50/ 200 = 1/4

2. A box contains 12 balls out of which x are blackomie ball is drawn at random
from the box what is the probability that it wok a black ball ? If 6 more black
balls are put in the box ,the probability of whag a black ball is now double of
what it was before. Find x. (Ans: x = 3)

Ans: Random drawing of balls ensures equally likelycoutes

Total number of balls =12
Total number pf possible outcomes =12
Number of black balls = x

(1) out of total 12 outcomes, favourable outcomes

P (black ball) = Number of favourable outcomes= 12

Total number of possible outcomes
(2) if 6 more black balls are put in the bagnthe
The total number of black balls =x + 6
Total number of balls in the bag =12 + 6 = 18
According to the question
Probability of drawing black ball is second case

=2 X probability drawing of black ball in first sa
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x1+86:2(1_x2)
x+6:§
18 6
6x+36=18
X=3

hence number of black balls = 3

3. A bag contains 8 red balls and x blue balls ptihd against drawing a blue ball are
2: 5. What is the value of x? (Ans:20)

Ans: No. of blue balls be x
No. of red balls be 8
Total no. of balls=x + 8

Probability of drawing blue ballss{—
X

Probability of drawing red balls 38—

+ X

i: X =2:5

8+x 8+X

X 8
2 =5
(8+x) (8+x)

2x =40
\' x=20

4. A card is drawn from a well shuffled deck of cards
(i) What are the odds in favour of getting spade? (Arg:3:1, 3:10, 1:25)
(i) What are the odds against getting a spade?
(i)  What are the odds in favour of getting a face card?
(iv)  What are the odds in favour of getting a red king

Ans: Total cards 52
Spade =13
Remaining cards 39

i) The odds in favour of getting spade 13

The odds is not in favour of getting spade 39
52 52

i) The odds against getting a spade 39
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The odds not against getting a spade 13
39 13 _ 3

52 52

lii) The odds in favour of getting a face card 12
The odds not in favour of getting a face ca4@
= Eﬂ) =3:10
52 52

Iv) The odds in favour of getting a red king 2
The odds not in favour of getting a rétk 50

= iﬂ) =1:25
52 52

5 Adie is thrown repeatedly until a six comes\What is the sample space for this
experiment? HINT ;A= {6} B={1,2,3,4,5,}

Ans: The sample space is = {A, BA, BBA, BBBA, BBBBA........ D

6. Why is tossing a coin considered to be a fair wWlageeziding which team should
get the ball at the beginning of a foot ball match?

Ans: equally likely because they are mutually exclusvents .

7. A bag contains 5 red balls and some blue ballfidfprobability of drawing a
blue ball is double that of a red ball , deterntime number of blue balls in the
bag. (Ans:10)

Ans: Let the number of blue balls is the bag be x

Then total number of balls is the bag =% +
\ Number of all possible outcomes =5 + X
Number of outcomes favourable to the eventraivthg a blue ball = x

Q@ there are x blue balls)

\ Probability of drawing a blue balls%
X

Similarly, probability of drawing a red ballgf—
X

According to the answer

X :2(5)

5+x 5+x
x=10
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8. A box contains 12 balls out of which x are bladkore ball is drawn at random
from the box, what is the probability that it wide a black ball? If 6 more black
balls are put in the box the probability of drawiadlack ball is now double of
what it was before. Find x? (Ans: 3)

Ans: Number of all possible outcomes = 12

Number of outcomes favourable to the event afing black ball = x
Required probability =1£2

Now when 6 more black balls are put in the box,
Number of all possible outcomes =12 + 6 =18
Number of outcomes favourable to the event of dngva black ball = x + 6

\ Probability of drawing a black ball %

According to the question,

X+6 X
2 T =2
18 (12)
\ Xx=3

9. If 65% of the populations have black eyes, 25% Haesvn eyes and the
remaining have blue eyes. What is the probabitiat & person selected at random
has (i) Blue eyes (ii) Brown or black eyes (iiiluB or black eyes

(iv) neither blue nor brown eyes (Ané:,g,gE
1C 1C¢ 4 20
Ans: No. of black eyes = 65
No. of Brown eyes = 25
No. of blue eyes = 10
Total no. of eyes = 180
. 10 1
[ P (Blue eyes) =— = —
) ( yes) 100 10
i) P (Brown or black eyes) 20_9
100 10
75 3
iii P(Blue or black eyes) =— =—
) ( yes) 100 4
. . 65 13
\Y P(neither blue nor brown eyes)y=—=—
) ( Yes) 0™ 20
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10. Find the probability of having 53 Sundays in

() a leap year (i) a non leap year (Anis,:%)

Ans: An ordinary year has 365 days i.e. 52 weeks adalyl
This day can be any one of the 7 daybefiteek.

\ P(that this day is Sunday)%

Hence, P(an ordinary year has 53 Sunda%v') =

A leap year 366 days i.e. 52 weeks addy?
This day can be any one of the 7 dayb®fiteek

\ P (that this day is Sunday)%

Hence, P(a leap year has 53 Sunda%) =

11.Find the probability that the month June may hawohdays in
() a leap year (i) a non leap year (A%s:%)

Self Practice

12.Find the probability that the month February mayena Wednesdays in
() a leap year (i) a non leap year (AF:17LS,O)

Self Practice

13.Five cards — the ten, jack, queen, king and aeewatl shuffled with their face
downwards. One card is then picked up at random.
() What is the probability that the card is a queen?
(i) If the queen is drawn and put aside, what is tlodgloility that the second

card picked up is a (a) an ace (b) a queen (Ans:
110
514

Ans: Here, the total number of elementary evertis =

(1) Since, there is only one queen
\ Favourable number of elementary events = 1

\ Probability of getting the card of queené:

(i) Now, the total number of elementary events = 4
(a) Since, there is only one ace
\ Favourable number of elementary events = 1
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14.

ANs :

15.

ANS :

16.

\ Probability of getting an ace card—jrz

(b) Since, there is no queen (as queen is put)aside
\ Favourable number of elementary events =0

\ Probability of getting a queen% =

A number X is chosen at random from thelmens -3, -2, -1, 01, 2, 3. What s
the probability thatx| < 2 (Ans:g)
X can take 7 values

To get |x| <2 take -1, 0, 1
Probability (| X | < 2) =§

A number x is selected from the numbeBs3land then a second number vy is
randomly selected from the numbers 1,4,9. Whathes probability that the

product xy of the two numbers will be less than 9? (Ans: g)

Number X can be selected in three ways and quoreing to each such way
there are three ways of selecting number y . Toe¥e, two numbers can be
selected in 9 ways as listed below:

(1,1), (1,4), (2,1), (2,4), (3,1)

\ Favourable number of elementary events =5

Hence, required probability%

In the adjoining figure a dart is throwtrttee dart board and lands in the interior
of the circle. What is the probability that the tdaill land in the shaded region.

C

E\ns: 25p_48]
5 25p

D 8cm

(@)

6Ccm

A

Ans: We have

AB=CD=8and AD=BC =6
using Pythagoras TheoremxABC, we have

AC? = AB? + BC?
AC? =&+ 6 =100
AC =10

OA=0C =5 [Q O isthe midpoint of AC]
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\ Area of the circle 5o (OA)? =25 p sq unitsQ Area=p ]
Area of rectangle ABCD = AB x BC = 8 x 6 = 48 sujts

Area of shaded region = Area of the circle — Areeeotangle ABCD
Area of shaded region = 25 - 48 sq unit.

Hence

250 - 48

P (Dart lands in the shaded region) ea®f shaded region 250

Area of circle
17. Inthe fig points A ,B ,C and D are the cestof four circles ,each having a radius

of 1 unit . If a point is chosen at random frame tinterior of a square ABCD
,what is the probability that the point will beas®en from the shaded region .

D C

4-p
ANns: ——
( 2 )

A

Ans: Radius of the circle is 1 unit
Area of the circle = Area of 4 sector
pri=px21=p
Side of the square ABCD = 2 units
Area of square = 2 x 2 = 4 units
Area shaded region is
= Area of square — 4 x Area of sectors

=4 -p
. 4-
Probability = 4

18. In the adjoining figure ABCD is a square wsides of length 6 units points P &
Q are the mid points of the sides BC & CD respetyivif a point is selected at
random from the interior of the square what is phe@bability that the point will
be chosen from the interior of ththriangIe APQ.

D C
3
ANS:—
P ( 8)

A B

= 4.5 units

N ©

Ans: Area of triangle PQC % x3x3
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Area of triangle ABP % X6x3=9

Area of triangle ADQ % X6x3=9
Area of triangle APQ = Area of a squar@rea of a triangle PQC + Area of

triangle
ABP + Area of triarghBP)

=36 — (18+4.5)

=36-22.5

=135

Probability that the point will be chosen from theerior of the triangle APQ ——1—3365
-135_3
360 8

19.In a musical chair game the person playing the enbhas been advised to stop
playing the music at any time within 2 minutes afthe starts playing. What is
the probability that the music will stop within thalf minute after starting.

1
(Ans: Z)

Ans: Here the possible outcomes are all the numbéveclea 0 and 2.
This is the portion of the number line from 0 ta®2shown in figure.
Let A be the event that ‘the music is stoppedhirvithe first half minute.” Then,
outcomes favorable to event A are all points onnihvber line from O to Q i.e.,
fromOto 1/2.

Q P
@ L @ —O -7
0 Ya 1 2
The total number of outcomes are the points omtimber line from Oto P i.e., 0
to 2.
\' P(A)= Lengthof OQ=1/2 =1

Length of OP 2 4
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20.

A jar contains 54 marbles each of which ihlgreen or white. The probability

of selecting a blue marble at random from the $aéi and the probability of

. 4. : .
selecting a green marble at random§|s How many white marbles does the jar

contain? (Ans:12)

Ans: Let there be b blue, g green and w white maribléise marbles in the jar. Then,

b+g+w=54

\ P (Selecting a blue marble) EbZ
It is given that the probability of selecting a®lonarble isé.
v 12D opos

3 54
We have,

P(Selecting a green marble)gz

-9 :% [Q P (Selecting a green marble)g= (Given)]

Substituting the values of b and g in (i), we get
18+24+w=54=>w=12
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