CCE QUESTION PAPER

MATHEMATICS

(With Solutions)
CLASS X

General Instructlons
(i) All questions are compulsory.
(ii) The question paper consists of 34 questions divided into
Section A comprises of 10 questions of I mark each, Section
- 2 marks each, Section C comprises of 10 questions
comprises of 6 questions of 4 marks each.
(Gii) Question numbers 1 to 10 in Section A are mu
select one correct option out of the given four.
(iv) There is no overall choice. However, intern as been provided in 1 question of
two marks, 3 questions of three marks eac. d 2 gu n.s of four marks each. You have
to attempt only one of the alternatives in al questions.
(v) Use of calculators is not permitted. -
(vi) An additional 15 minutes time hay/been wllotted to read this question paper only.
L

Question numbers 1 to 10 are of one mark
1. Which of the following numbers has terxmnai;mg decimal expansion ?

) 37 21
17 ' 89
© @ 2232

Solution. Chot

b) 3
{d) 16
hoice (d) is correct.
polynomial fix) =x? + 442 — px + 8 is exactly divisible by (x — 2), therefore 2is a zero
flx)
A2)=0
(A-1)
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=  (@P+42°-p@)+8=0 - | . K
= 8+16-2p+8=0

= 2p = 32 et
= p =16, '
3. AABC and APQR are similar triangles such that <A = 32° and £R = 65°, then /B
is
(a) -83° (b) 32°

{c)} 65° (d) 97°
Solution. Choice (&) is correct. :
Since AABC and APQR are similar triangles, therefore
o LA=/P,/B=sGand LC=/R ‘
But ZA = 32° and £R = 65° (given)
y £ZB=180°-2£4-/C
= 180° — 32° — 65°
=180° - 97°
‘ = 83°.
4. In figure, the value of the median of th
ogive and more than ogive is .

mulative frequency —»

Gk

10 15 20 25 30 35

. - \ Marks — .
(@5 : (b) 40 _
(e) 80 (d) 15 ’
Solution. oteg\(d) is correct. ' :
The median e'giyen data is given by the x-coordinate of the point of intersection of

. ‘more thamggive’ and\less than ogive’.

5°, the value of cosec? 0 is

b) 1

(d) 2



Solution. Choice (d) is correct.

2 o .. o2 _ 2 _ 0 1 -
cosec® 45° = (cosec 45 _) ~2) 2.. [ cosec'45° = S T J_ \/Ejl
8. sin (60° + 8) — cos (30° ~ 0) is equal to
(@) 2cos 6 (b) 2sin 6
) 0 (d) 1
Solution. Choice (c) is correct.
sin (60° + €) — cos (80° - 6) '
= cos [90° - (60° + ©)] — cos (30° — 0). [
=cos (30° ~ 9) —cos(30°-9©)
=0
7. The [HCF x LCM] for the numbers 50 and 20 is
(a} 10 (b) 100 -
{c) 1000 (d) 50
Solution. Choice (¢} is correct. :
We know that

HCF x LCM = Product of two pos1t1ve numbers.
- HCF x LCM = 50 x 20
= 1000. 7
8. The value of k for which the pair o
2x + ky - 7 = 0 represents parallel lines is
{a) £=3
() k=4
Solution. Choice ((r) is correct.
Since the lines represented by the

he valué of cos® A + cos® A is

by 1
(d) 0
ZA ’
[-- 1~ sin® @=cos® 6]
3 [Squaring hoth sides]
(:052 A=cos*A :
cos’A=1
ue of [(sec A + tan A)(1 — sin A)] is equal to
' (b) sinA

(d) sinA T



Solution. Choice (¢) is correct.
(secA +tan A)Y1 —sin A)

1 sin A .
= k — A .
(cos_A " cos AJ(l sin 4)

1+sin A . ~
S
( — ](1 sin A) | | \/

_1- sin? A
cos A

N cos® A
cos A

=cos A.

Question numbers 11 to 18 carry 2 marks each.

+ 2 and 3-2.

d{. Find a quadratic polynomial with ze .
f a required quadratic polynomial

Solution. Let S and P denote the sum a
plx), then

S=3+V2)+(B~2)=
and P=3+J2)3-v2)=

p(x) = klx? — Sx + P,
or - plx)=k[x®-6x +7],

~zero real number
is non-zero real number.
. Find the values of x and y.

.

(D) Diagonals of a parallelogram bisect
y=5 : --(2) | each other. -

din, and (2), we get ‘ = OC =AO and OB = DO
+y)+x-y)=9+5 where O is the point of intersection

2x =14 : of diagonals AC and BD
= x="17 -



Subtracting (2} from (1), we get
x+y)—(x—y}=9-5
= . 2.’)’ =4
= y=2 .
13. If sec 44 =.cosec (4 — 20°) where 4A is an acute angle, find the value of A.
Solution. We have T
sec 44 = cosec (A - 20°)

= cosec (90° - 4A) = cosec (A — 20°) [; cose
= 90° - 4A =A - 20°
= 4A + A =90° + 20°
= 54 =110°
= ‘A =22°
Or

58in0-3cos®

If 5 tan 9 = 4, find the value of —; .
5sind + 2cosH

Solution.  We have

5tan6=4 = tanO=— (D)

5sin®8-3cos@ (5sin® -3 cosb)/cosb
5sin®+ 2cos® (5sind+2cos0)/cos0

numerator and denominator by cos 6]

58n0 3

cos 6 - cos 6
5sind . 2cos B
cos @ cos 8

tang >3

fusing (1)]




14. In figure, PQ || CD and PR || CB. Prove that %?)— = %

‘Solution, We have :
In AACD, since PQ || CD, then by BPT -

AQ - AP
(1
QD " PC W
Again, in AABC, since PR || CB, then by BPT,
AP _ AR o (2)
PC RB
From (1) and (2), we have
' AQ . AR
QD RB .
15 In figure, two triangles AB an ¢ on the same base BC in which

LA = /D = 90°, If CA and BD meet other at E, show that AE x CE = BE x ED

Solution. In AAEB.an
[given]
[Vertically opposite Zs]

[+ DE = ED]
can end with the digit 0 for any natural number n.

Ne know that any positive mteger ending with the digit 0 is d1v151ble by 5 and,
¢torisation must contain the prime 5.

={2Zx 3= 2" 3"



= There are two prime in the factorisation of 6* = 2" x 3*
= 5 does not accur. in the prime factorisation of 6" for any n.
[By uniqueness of the Fundamental Theorem of Arithmetic]
Hence 6" can never end with the digit 0 for any natural riumber.
17. Find the mean of the following frequency distribution :

- AN
Class _ 0-10 | 10-20 | 20-30 | 30-40 | 4D<50
~ Frequency 8 12 10 11 (T
Solution. Let the assumed mean be ¢ =25 and A =10 : \ /Q
. N {\
xX; — 25 -
Class Frequency (f;) | Class-mark (x;). | u;= fiv;
0-10 8 5 2 /] ~16
=~
10-20 - 12 15 §/ ~12
20-30. 10 %’gj : -0
30-40 . 1 - . : 11
40 - 50 9 45 /> 18
Total n=3f;= 50 B ] = Sy =1
Using the formula : </ \
‘Mean=a + 2 xh '
: A
295+ — x 10
50
=25+ l
=25+ 0 2 ,
=25.2
Hence the mean is 25
18. Find the mode ing data :
; Class 20 - 40 40 - 60 60 - 80
Frequency C 6 ) 18 10
Solution. lass 40— 60 has the maximum frequency 18, therefore 40 — 60 is the
modal class.

nl=4 18, f, = 6, fy = 10
Usi :
—f1"f0
e=l+—"2 8 xh
2fi-fo-rfa
. =40+——-ﬂ——><20

2x18-6-10




12

-4 20
0+ 35_16 ~
=40+E><20
20
=40 + 12
=52

Hence the mode is 52.

Question numbers 19 to 28 carry 3 marks each.
19. Prove that /7 is irrational.
Solution. Let us assume, to the contrary, that +/7 is ratior

. V7 = £,-where p and g are integers and ¢ #
q

Suppose p-and g have a common factor other than
factor, we get

7 = %, where @ and b are co-prim

So, Vib=a
Squaring both sides and rearranging, w
= a2 is divisible by 7

.= ais also divisible by 7

Let @ = Tm, where m is an intege
Substituting ¢ = 7m.in 76% = ¢?, we get

- T2 = 49m? S
= ' b2 — 7m2 .
This means that 52 is divi

at least 7 as a common f:

contradiction has arise f otfr incorrect assumption that /7 is rational.

So, we conclude that

ssume, to the contrary, that 3 + J5 is rational.
co-prime a and b (b # 0) such that

Rea ging the equation, we have

_3b
F=-2_3_2
I-b A




b is rational, and so /5 is rational.

Since @ and b are integers, we get. e-

But this contradicts the fact that +/5 is irrational.
This contradiction has arisen because of our mcorrect assumptlon that 8 + 5 is ratlonal

So, we conclude that 3 + V5 is irrational.

20. Use Euclid’s division algorithm to find the HCF of 10224 and 9648.
Solution. Given integers are 10224 and 9648.

Applying Euclid division algorithm to 9648 and 10224, we get

10224 = 9648 X 1 + 576 A1)
9648'= 576 x 16 + 432 , | e
576=432x 1+ 144 S . 3)
432=144x3+0 )

In equation (4), the remainder is zero. So, the last divisor or
earliest stage, i.e., in equation (3) is- 144.
Therefore HCF of 10224 and 9648 is 144.
221, H 0. and B are zeroes of the quadratic polynom Bx + a; find the value of
‘a’ if 3o + 2P = 20,

‘Solution. Since o and p are the zeroes of the jal flx) =22 —6x +a

~-(-86) ‘ ‘
= — = W1
| +B T 6 (1)
and aB:%;a _ (2)
Given : 3a+2é,=f20
‘= o+(20+2B)=20
o+ 2(a+ B)=20
o+ 2(6) =20 ' 4 [using (Ll

-

o=20-
=8

=
=
= o+12=20
=
)



Solution. We have

s 228 @
3 3

and £+—31=—§ - - ’ .(2)
2 4 2

Multiplying (2) by 8, we get \/

' 3(2 + EXJ = 8 x (_EJ ‘ : .

2 4 . 2 .

= 4x + By =— 20 _ ' ..(3)

Subtracting (1)} from (3), we get

" . , \
de+6y)—|dx+ L |=—20-2 <§§§§>
(4 + 6y) (xs] 3.
' y -60-8 }
= . 6y — = == .
| Y3773 | "llll’

18y-y -68

= ‘ _ *
3 3 '
= 17y =—68
= y=—4
Substituting y =— 4 in (2), we get

x 3 5 '
2 =2
et QQ;szD
x 5
= 2 _g=-2 .
5 .
—1 —_—
2 —
=>‘
=
=
Hence, x = 1 and
o Or
The sum of t tor and the denominator of a fraction is 8. If 3 is added to
both the n d the denominator, the fraction becomes —. Find the fraction

Solatio t the fraction be =
y . )
: the sum of the numerator and the denominator of a fraction is 8.
x+y=8 ' (D




Also, it is given that : if 3 is addedfto both the numerator and the denominator, the

ﬁ'actlon becomes

4
x+3 _ 3
y+3 4
= 4 +12=3y +9
= 4x -8y =—
Multiplying (1) by 3; we get
3x+3y=24
Adding (2) and (3), we get
(dx—3y) + Bx +3y)=—3+24
= : dx +3x =21
= Tx =21
= x=3
Substituting x = 3 in (1), we get
3+y=8
= ' y=8-3=5

Hence, the fraction is —‘;1

23. Prove that ,
' sin 0 cos 0

—~Solution. We have
tan 6 - cot ©
sin 0 cos 6

_ (tan 8 - cot 8)

LHS. =

tanf-cotO

sin 6 cos O

£ — cot? 0,

4
(tan 0 + cot B)

sin &Ces O

29—

tan 9 coi:2

A 2
- gin @ tan 0 + sin B cosGcot©
2
cos B

: 'r&os 9

an? 0 - cot? @
S 2
sin” 6 + cos” O

_ tan® 8 - cot? B
- 1
=tanZ 0 — cot? 0
=R.H.S.

+ sin 0-cos 0-

[Multlply'mg and dividing by tan 8 + cot 6]

[--sin? 0 + cos? 0 =1]
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24, In figure, AABC is right-angled at B, BC =7 cm and AC-AB =1 cm. Fmd the

value of cos A - sin A.
A

Solution, Given: -
‘ "BC=Tcm
and AC-AB=1cm
In right-angled AABC, we have
AC? = AB? + BC?

= AC? - AB% = BC?
= (AC — AB)(AC + AB) = BC?
= (1)AC + AB) = (7)?
= AC+AB =49

Adding (2) and (3), we get
(AC-AB) + (AC +AB) =1 + 49

= .+ 24C=50
= AC=25cm
Substituting AC = 25 em in (3), we o
25 +AB=49 __
= AB=49-25
= AB =24 cm . .
Thus,AB=24 cm, BC—7cmandAC—25 cm.
In ACAB sin A <Rgrpend1mgar (BC)
) ’ W{e (AC)
N
2
" and Base (AB)
ypotenuse (AC)
—1
N ina=22_ L
° SWAT 95 25
24 -7
25
17

N/

(D)
)

wa?— % = (- )& + y)]
[using (1) and (2)]
..(3)



25. In figure, P and @ are the mid-points of the sides CA and CB respectively of
AABC right-angled at C. Prove that 4(AQ” + BP?) = 5AB%.

A

. . ] -
~ C Q B
Solution. Since AACB is a right triangle, right-angled at C, thereforx ‘
A1)
(2)

AB? = AC? + BC? .

Since Az\ﬂlCQ is a right triangle, right-angled at C, therefore
AQ?=AC? + CQ?

Again, APCB is a right triangle, right-angled at C, therefs

BP? = BC? + PC? S G:))
Adding (2) and (3), we get
AQ? + BP? = (AC? + CQ? + (BC? + PC?)
=  AQ?+BP%=(AC? + BC?) + (CQ* + PC?)
=  AQ2+BP?=AB?+(CQ*+ PC? [using (1)]

2
= AQ?>+BP’=AB*+ [(%BC) +

2 .
A P and @ are the mid-points of the
des CA and CB.
1

= AQ2+BP2=A32+[EBC2 x PC = AP = 24C
‘ 477 s , _
. | | !

= AQ%+BP?=AB%+ 1(BC?+ACH CQ =BQ=;BC

AQ? + BP? = AB 3 [using (1)]
= 4(AQ? + BPH) = 2 '
= 4AQ> + BP? :

926. The diago apezium ABCD with AB || DC intersect each other at
point O. If AB = d the ratio of the areas of triangles AOB and COD.
Solution. AB

gonals AC and BD and AB || CD.

[Alternate Zs]
viterion of similarity of triangles, we have
B ~ ACOD




_, & (AAOB) _ AB® - The ratio of the areas of two similar triangles is equal
. ar (ACOD) (D% to the ratio of the squares of their corresponding sides.
ar (AAOB) _ (2CD)* o :
= ar (ACOD) — CD? [-- AB = 2CD (given)]
_, ar(MoB) _ 4cD? V
ar(ACOD) CD?
N ar (AMOB) i
~ar(ACOD) 1 '
Thus, the ratio of the areas of tnangles AOBandCODis 4:1 ‘ o
27. The mean of the following frequency dlstnbutmm e value of p.
Classes 0-20 | 20-40 | 40-6001/60=80 | 80-100
Frequency 17 28 //32\ % P 19
Splutlon._ Calculation -of I\%aa@\ > )
Classes Class-mark (x;) /f’ﬁqm}n&t@/ fix;
0-20 10 17 170
20 — 40 30 : _ 840
40— 60 50 3 1600 .
60 - 80 - 70 p 70p
80 — 100 90\ 19 1710
Total { P—A=3£=96+p ;= 4320 + 70p
N </ - -
Using the formula : N

Weig, ess Less Less Less Less Less Less Less
Zﬁ than than than than than than than
( (88 40 42 44 46 48 50 52
wher J - '
4= o 3 5 9 14 28 32 35
studen :




Solution. Calculation of Median
Weight in No. of Cumulative frequency
(kg) students (f) (ef)
. Less than 38 0o

38-40 3
40 — 42 2
42 — 44 4
44 — 48 5
46 — 48 14
48 — 50 4
B0 -52 3

Here, % = %’5— =17.5. Now, 46 — 48 is the class whose cumulative nc w28 is greater

than % ie., 17.5.

.. 46 — 48 is the median class.

From the table, f= 14 ef=14, h=2

/\Q

Using the formula :
Zoof
Median =1 + 2
~ 46+ 17 5-
=46 + — >< 2

e

Or

quencles in the followmg frequency distribution table, if

o

" Find the missing
N=100 and/{nedi 3

Marks obtained | 0/~ 10

10-20 | 20-30 | 30-40 | 40-50 | 50-60 | Total
No. of students—~" 10 .2 | 25 " 30 ? 10 100

@ x and y be the mlssmg frequenaes of classes 10 — 20 and 40— 50 respectively.



Calculation of Median

Marks obtained No. of students Cumulative Frequency
0-10 _ 10 " : 10
-10-20 x 10 +x

20 - 30 - 25 35 +

30-40 . . 30 ‘ 65 +

40 - 50 ' ¥ 65 +x+y

50 — 60 10 Ty
Total ' 100 A\

Tt is given that, n = 100 = Total Frequency

s T54+x+y=100 _ ’ \\g :
= x4y =100-75 . -

= x+y=25 (1)
The median is 32 (given), which lies in the class 30 — 40

So, [ =lower limit of median class = 30
" f = frequency of median class = 30
¢f = cumulative frequeney of class precedin
" h=class size =10
Using the formula :

ng frequencies of the classes 10 — 20 and 40 — 50 are 9 and 16 respectively.

umbers 29 to 34 carry 4 marks each. ' .
ide 30x? + 11x° - 82x% — 12x + 48 by (822 + 2x - 4) and verify the result by
division algorithm. ' :




Solution. We have p(x) = 30x% + 11x% — 82¢% — 12x + 48 and g = 3x +2x~4
Now we divide p(x) by g(x) to get ¢(x) and r{x). ,
102 - 32— 12

‘ . 4
3x2 + 2x —4) 302 + 1163 — 82x% ~ 12x + 48 First term of the quotient is 30::52 = 10x2
30x* + 2043 < 402 : 3a*

—Ox3 _ 4242 — 12x + 48 [ .. -9
S 9x3 62 +12 Second term of the quotient is 5 3
+ x
—36x2 — 24x + 48 :
7 3622 e +48 - {Third term of the quotient is =- 12} '
. )

Now, p(x) g0)-¢lx) + r(x) = (322 +2x - 4)X (10.7c2 - 3x - 12) :
= 30x4 923 — 36x% + 2043 6x 7

30, If a line is drawn parallel to one side of a trian g
sides in distinct points, prove that the other two sides/s
Solution. ' Given : A triangle ABC in which a line paralle
AR and AC at D and E respectively.

To prov :£=——.

Construction : Join BE, CD and draw DM L dE
Proof : Since EN is perpendicular to AB, there
EN is the height of triangles ADE and BDE,

ar (AADE) = %(iiase x heiGht)

1

2

= SAD X E) - o G
- and ar (ABDE) = W@
| X | . (2)

= . ar( =4 ~ [using (1) and (2)]
a 7-"3 Z(DBxEN)
o) a0
. ( ) _AD . 3
= x - 4D | | . A3)
(aADE) gUAEXDM) g S @

ar (ADEC) B l(ECxDM) B EC
2



Note that ABDE and ADEC are on the same base DE and between the same parallels BC
and DE ;

ar(ABDE) = ar(ADEC) . ' ...(B)
From {(4) and (5), we have | ‘
ar(AADE) _ AE
, ar(ABDE) . EC
Again from (3) and (6), we have
~ AD _AE
DB EC
Hence, AD = -éE—
DB EC _
_ - . Or ] _
Prove that in a triangle, if the square of one side i the sum of the
‘squarés of the other two sides, then the angle opposit efirst side is a right angle.
Solutlon Given : A triangle ABC such that : :
AC? = AB? + BC?

90

To prove : AABC is a right-angled at B, i.e., .
<80° and PQ = AB and QR = BC.

Construction : Construct a APQR such th

0 _] 0
B 1T C Q L R
Proof : In APQR,-as £Q = 90° we have : -
PR? = PQ? : . [By Pythagoras Theorem]

= PR? =
But AC? = A

..(1) [AsPQ=AB and QR =BC] .
' . (2)

(3

[using (3)]
[SSS congruency]
[CPCT]



31. Without using trigonometric tables, evaluate the following :
sec 37°

_SeCY 4 2 cot 15° cot 25° cot 45° cot 75° cot 65° — 3(sin® 18° + sin? 72°)
cosec 53°
Solution. We have
sec 37°
cosec 53°

_ sec 37°
cosec (90° - 37°)

+9 cot 15° cot 25° cot 45° cot 75° cot 65° — 3(sin? 18° + sin? 72°)

+ 2 cot 15° eot 25° cot 452 cot (90° — 15°) cot (90° — 25

sin¢ (90° — 18°)]
_ sec 37°
" sec37°

+ 2 cot 15° cot 25° cot 45° tan 15° tan 25° — 3(sin?

dsin 90°-—9)=cos 5]
. 5in2 0 + cos? 9 =1]

[ cosec (90° — Q) = gec 9 cot (90° — 8)
=1+ 2{cot 15°tan 15°)cot 25°tan 25°) cot 45° — 3(1)
=1+ 2(D{)(1D-3

=1+2-3
=0,
Prove that : tan 6 ¢ =1+secH c 9

+
l-cot6 1-tan
Solution. We have
tan 6 . cot 6

LHS. =
1-cot® 1-tant .
sin @ cos 6
_cosb sm 8
_ cos 8

sin 0 W
(sin @fcos (cos 8/sin 0)

- " (sin B — cos 111\6\> (cos 0- gin 9)/cos 3]

cos® @

cos B) sin B(cos 0 — sin )
‘cosZ 0
6 cos B) gin B(sin § - cos 6)
1 [sm ) c052 9} o

C_%éme—cose) cos® - sin®

_ 1 sin® 0 - cos® @
{(sin® -cosB)| sinbcosh




S

_ (sin B — cos 8)(sin® 6 + cos® 6 + sin 6 cos )
(sin © - cos B)(sin 6 cos 0)

[+ a® — b = (a - b)(a® + b2 + ab)]

_ sin? 0 + cos® 8 + 5in 0 cos
sin 0 cos 8

=

_ l+sinBcosH
sinOcos O

3 1 L sinfcos8
(sinfcosB) sinBcosB
=sec O cosec 0+ 1

=RHS. :
32, I 2 cos 6 —5in 6 =x and cos 6 — 3 sin 6 = y. Prove 2vy = 5.
Solution. Given
2c088—ginO=x ...(1) and ©co o=y ..(2)

LH.S. = 22% + y% — 2xy
=22+ (2 + 5% - 2vy)
=x2+ (x-y)P?
= (2 cos 6 — sin )% + [(2 cos 6 - $in

[using (1) and (2)]

= (4 cos® 8 + sinZ 6 — 4 cos
= (4 cos? 0 + cos? 0) + (si
=5c0s2 0+ 5sin 0.+
=5 (cos? 0 + sin? 6)
=5(1) [+ cos® 0 + sin? @ =1]
=5 - )
=R.H.S.
33. Check graphigally
2x ~ 3y + 6 = 0 is congist
with the x-axis. -

9+4sm29+4cosesih9) T
(—4 cos B'sin 0 + 4 cos 6 5in. 6)

thie pair of linear equations 4x -y — 8 = 0 and
d the vertices of the triangle formed by these lines

and 2x—3y+6=0

y=dy—8 = 3y =2%+6

' - 2% +6

- . ha 3
bleof y = dx—8 Table ofy = 2"3"6
x| 0] 2] 3 o [xfo]-3]3
y |-8| 0] 4 ) ¥y | 2 0} 4
A{B| C | D| E|C



Take XOX’ and YOY” as the axes of co-ordinates. Plotting the points A(0,-8), B(2, 0) C@3,4)
and joining them by a line, we get a line 7" which is the graph of 4x —y - 8=0.

Further, plotting the point D(0, 2), E(— 3, 0), C(3, 4) and joining them by a line, we get a line .
‘m’ which is the graph of 2x - 3y + 6 = 0.

From the graph of the two equations, we find that the two lines { and m intersect each otHer
at the point C(3, 4).

Yes, the pair of linear equations 4x —y — 8 =0 and 2x — 3y + 6 = 0 is consistent:

x = 3,y = 4 is the solution. ‘
The first line 4x — y — 8 = 0 meets the x-axis at the pomts B(2, 0).
The second line 2x — 3y + 6 = 0 meets the x-axis at the point E(- 3, 0).

Hence, the vertices of the triangle ECB formed by the gwen Ii with
E(- 3,0), C(3 4)-and B(2, 0) respectively. _

he x-axis are

X'« X
34. The foll: hows the ages of 100 persons of a locallty
' e (years) ' Number of persons

N 0-10 _ 5
i0-20 - . 15
- - 20-30 20
30 - 40 . 23
40 - 50 17
50 - 60 ' 11
60-70 - 9

D the less than ogive and find the median.

-



Solution. We prepare the cumulative frequency table by less than type method as given
below :

Age Number of persons Age (years) Cumulative

(years) (Frequency) less than frequency
: 0—10 : 5 , 10

10-20 ) 15 20

20-30 ' 20 . 30

30-40 : 23 : 40

40 - 50 17 - 50

50 -60 - _ 11 60

60 —-70 ‘ 9 70

Here 10, 20, 30, 40, 50, 60, 70 are the upper limits of the respective-el s%\}ltyéﬁs less than
0 - 10, 10 -~ 20, 20 — 30, 30 — 40, 40 — 50, 50 — 60, 60 — 70. To repi¥ / the data in the table
g'raphlcally, we mark the upper hmlts of the class-intervals on the ontal-axis (x-axig) and
their corresponding cumulative frequencies on the vertical axis hoosing a convenient
'scale other than the class intervals, we assume a class interva ior to the first class
" interval 0 — 10 with zero frequency.

ive frequency ——s

=

Age (years) —»



Now, we plot the points (0, 0), (10, 5), (20, 20),{(30, 40) (40, 63), (50, 80), (60, 91) and (70, 100)
on a graph paper and join them by & free hand smooth curve to get the “legs than ogive.” {see
figure) : -

Locate %= 100 = b0 on y-axis.

From this point, draw a line parrallel to x-axis cutting the curve at a point. From this poi
draw a perpendicular to x-axis. The point of intersection of this perpendicular wit
determine the median age (see figure) i.e., median age is 34.5 years (approx
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