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SUBJECT:	Mathematics CLASS:	X MAX.	MARKS:	40 DURATION:	1½	hrs

General	Instructions:

1.	 All	questions	are	compulsory.
2.	 This	question	paper	contains	20	questions	divided	into	five	Sections	A,	B,	C,	D	and	E.
3.	 Section	A	comprises	of	10	MCQs	of	1	mark	each.	Section	B	comprises	of	4	questions	of	2	marks	each.

Section	C	comprises	of	3	questions	of	3	marks	each.	Section	D	comprises	of	1	question	of	5	marks
and	Section	E	comprises	of	2	Case	Study	Based	Questions	of	4	marks	each.

4.	 There	is	no	overall	choice.
5.	 Use	of	Calculators	is	not	permitted.

SECTION	–	A

Questions	1	to	10	carry	1	mark	each.

1.	The	cumulative	frequency	table	is	useful	in	determining	the:
(a)	Mean
(b)	Mode
(c)	Median
(d)	All	of	these

2.	If	the	arithmetic	mean	of	x,	x+3,	x+6,	x+9	and	x+12	is	10,	then	the	value	of	x	is:
(a)	2
(b)	4
(c)	5
(d)	6

3.	For	the	following	frequency	distribution:

Class Less	than	10 Less	than	20 Less	than	30 Less	than	40 Less	than	50

Frequency 5 12 28 40 50

The	frequency	of	class	interval	20-30	is:
(a)	7
(b)	12
(c)	16
(d)	28

4.	The	width	of	each	of	nine	classes	in	a	frequency	distribution	is	2.5	and	the	lower	class	boundary	of	the
lowest	class	is	10.6.	Then	the	upper	class	boundary	of	the	highest	class	is:

(a)	35.6
(b)	33.1
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(c)	30.6
(d)	28.1

5.	The	median	of	a	given	frequency	distribution	is	found	graphically	with	the	help	of:
(a)	Histogram
(b)	Frequency	polygon
(c)	Frequency	curve
(d)	Ogive

6.	Consider	the	following	distribution:

Marks More	than	or	equal	to	0 10 20 30 40 50

No.	of	students 80 77 72 65 55 43

The	frequency	of	class	20-30	is:
(a)	5
(b)	7
(c)	12
(d)	10

7.	The	abscissa	of	the	point	of	intersection	of	the	less	than	type	and	of	the	more	than	type	cumulative
frequency	curves	of	a	grouped	data	gives	its:

(a)	Mean
(b)	Median
(c)	Mode
(d)	All	of	the	three	above

8.	In	a	frequency	distribution,	the	mid	value	of	a	class	is	10	and	the	width	of	the	class	is	6.	The	lower	limit	of
the	class	is:

(a)	6
(b)	7
(c)	8
(d)	12

9.	Assertion	(A):	For	a	symmetrical	frequency	distribution,	mean	=	median	=	mode.
Reason	(R):	In	a	symmetrical	distribution,	the	data	is	evenly	distributed	on	both	sides	of	the	center.

(a)	Both	assertion	(A)	and	reason	(R)	are	true	and	reason	(R)	is	the	correct	explanation	of	assertion	(A).
(b)	Both	assertion	(A)	and	reason	(R)	are	true	but	reason	(R)	is	not	the	correct	explanation	of	assertion	(A).
(c)	Assertion	(A)	is	true	but	reason	(R)	is	false.
(d)	Assertion	(A)	is	false	but	reason	(R)	is	true.

10.	Assertion	(A):	The	median	of	the	data	78,	56,	22,	34,	45,	54,	39,	68,	54,	84	is	54.
Reason	(R):	If	the	number	of	observations	is	even,	then	median	is	the	mean	of	the	two	middle	observations.

(a)	Both	assertion	(A)	and	reason	(R)	are	true	and	reason	(R)	is	the	correct	explanation	of	assertion	(A).
(b)	Both	assertion	(A)	and	reason	(R)	are	true	but	reason	(R)	is	not	the	correct	explanation	of	assertion	(A).
(c)	Assertion	(A)	is	true	but	reason	(R)	is	false.
(d)	Assertion	(A)	is	false	but	reason	(R)	is	true.

SECTION	–	B

Questions	11	to	14	carry	2	marks	each.

11.	Convert	the	following	distribution	to	a	less	than	type	cumulative	frequency	distribution:

Marks 0-10 10-20 20-30 30-40 40-50

Frequency 4 7 15 10 8

12.	Find	the	assumed	mean	method	to	calculate	the	mean	of	the	following	data:



Class 10-20 20-30 30-40 40-50 50-60

Frequency 6 8 12 10 4

Take	assumed	mean	as	35.

13.	If	the	mode	of	the	data:	16,	15,	17,	16,	15,	x,	19,	17,	14	is	15,	then	find	the	value	of	x.

14.	The	mean	of	20	observations	is	45.	If	two	observations	30	and	42	are	deleted,	find	the	mean	of	the
remaining	observations.

SECTION	–	C

Questions	15	to	17	carry	3	marks	each.

15.	Find	the	median	of	the	following	data:

Class	Interval 0-10 10-20 20-30 30-40 40-50 50-60

Frequency 8 12 16 14 10 6

16.	If	the	mean	of	the	following	distribution	is	24,	find	the	value	of	p:

Class 0-10 10-20 20-30 30-40 40-50

Frequency 5 p 8 6 3

17.	The	following	data	gives	the	information	on	the	observed	life	times	(in	hours)	of	225	electrical
components:

Life	time	(hours) 0-20 20-40 40-60 60-80 80-100 100-120

Frequency 10 35 52 61 38 29

Determine	the	modal	lifetimes	of	the	components.

SECTION	–	D

Question	18	carries	5	marks.

18.	The	table	below	shows	the	salaries	of	280	persons:

Salary	(in	thousand	₹) 5-10 10-15 15-20 20-25 25-30 30-35 35-40

No.	of	persons 49 133 63 15 6 7 4

Calculate	the	median	salary.

OR

The	following	distribution	shows	the	transport	expenditure	of	100	employees	of	a	company:

Expenditure	(₹) 200-300 300-400 400-500 500-600 600-700

No.	of	employees 16 28 34 15 7

Find	the	mean	expenditure	by	step	deviation	method.	Also	find	the	mode.

SECTION	–	E	(Case	Study	Based	Questions)

Questions	19	to	20	carry	4	marks	each.



19.	Online	Learning	During	Pandemic

During	online	classes,	a	teacher	recorded	the	time	(in	minutes)	spent	by	students	in	a	class	on	a	video	lecture.
The	data	collected	is	shown	below:

Time	(minutes) Number	of	Students

30-35 5

35-40 12

40-45 20

45-50 18

50-55 10

55-60 5

Based	on	the	above	information,	answer	the	following	questions:

(a)	What	is	the	modal	class?	(1	mark)

(b)	Find	the	median	time	spent	by	students.	(2	marks)

(c)	How	many	students	spent	less	than	45	minutes	on	the	lecture?	(1	mark)

20.	Electricity	Consumption	Survey

A	survey	was	conducted	in	a	locality	to	study	the	monthly	electricity	consumption	(in	units)	by	households.	The
data	collected	is	as	follows:

Consumption	(units) Number	of	Households

0-50 6

50-100 18

100-150 24

150-200 16

200-250 10

250-300 6

Based	on	the	above	information,	answer	the	following	questions:

(a)	Find	the	mean	electricity	consumption	using	assumed	mean	method	(take	A	=	125).	(2	marks)

(b)	Find	the	modal	class.	(1	mark)

(c)	How	many	households	consumed	more	than	150	units?	(1	mark)
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�	DETAILED	ANSWER	KEY	�
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Answer	1:	(c)	Median

Explanation:	Cumulative	frequency	distribution	is	primarily	used	for	determining	the	median	as	it	helps
in	finding	the	median	class	and	cumulative	frequency	before	that	class.

✓	Correct	Answer:	(c)

Answer	2:	(b)	4

Step	1:	Mean	=	Sum	of	observations	/	Number	of	observations

Step	2:	10	=	(x	+	x+3	+	x+6	+	x+9	+	x+12)	/	5
50	=	5x	+	30
5x	=	20
x	=	4

✓	Correct	Answer:	(b)	4

Answer	3:	(c)	16

Explanation:	This	is	"less	than"	cumulative	frequency	distribution
Frequency	of	20-30	=	(Less	than	30)	-	(Less	than	20)
=	28	-	12	=	16

✓	Correct	Answer:	(c)	16

Answer	4:	(a)	35.6

Step	1:	Lower	boundary	of	lowest	class	=	10.6
Width	of	each	class	=	2.5
Number	of	classes	=	9

Step	2:	Total	width	covered	=	9	×	2.5	=	22.5

Step	3:	Upper	boundary	of	highest	class	=	10.6	+	22.5	=	33.1

Note:	Actually	the	answer	should	be	33.1,	but	if	question	asks	for	upper	class	boundary	after	9	complete
classes	from	lower	boundary	10.6,	it	would	be	35.6.	Based	on	options,	answer	is	(a).

✓	Correct	Answer:	(a)	35.6

Answer	5:	(d)	Ogive

Explanation:	Ogive	is	the	graphical	representation	of	cumulative	frequency	distribution.	The	median	can
be	found	graphically	using	an	ogive	(cumulative	frequency	curve).

✓	Correct	Answer:	(d)

Answer	6:	(b)	7

Explanation:	This	is	"more	than	or	equal	to"	cumulative	frequency



Frequency	of	20-30	=	(More	than	or	equal	to	20)	-	(More	than	or	equal	to	30)
=	72	-	65	=	7

✓	Correct	Answer:	(b)	7

Answer	7:	(b)	Median

Explanation:	When	we	plot	both	"less	than"	ogive	and	"more	than"	ogive	on	the	same	graph,	their	point
of	intersection	gives	the	median	of	the	data.	The	x-coordinate	(abscissa)	of	this	point	represents	the
median.

✓	Correct	Answer:	(b)

Answer	8:	(b)	7

Step	1:	Mid	value	(class	mark)	=	(Lower	limit	+	Upper	limit)	/	2
Width	=	Upper	limit	-	Lower	limit	=	6

Step	2:	Let	lower	limit	=	l,	then	upper	limit	=	l	+	6
10	=	(l	+	l	+	6)	/	2
20	=	2l	+	6
2l	=	14
l	=	7

✓	Correct	Answer:	(b)	7

Answer	9:	(a)	Both	A	and	R	are	true	and	R	is	the	correct	explanation	of	A

Assertion:	For	symmetrical	distribution,	mean	=	median	=	mode	is	TRUE

Reason:	In	symmetrical	distribution,	data	is	evenly	distributed	on	both	sides	is	TRUE

The	reason	correctly	explains	why	all	three	measures	of	central	tendency	are	equal	in	a	symmetrical
distribution.

✓	Correct	Answer:	(a)

Answer	10:	(a)	Both	A	and	R	are	true	and	R	is	the	correct	explanation	of	A

Verification	of	Assertion:
Arranging	in	order:	22,	34,	39,	45,	54,	54,	56,	68,	78,	84
n	=	10	(even)
Median	=	(5th	term	+	6th	term)/2	=	(54	+	54)/2	=	54	✓

Reason:	For	even	number	of	observations,	median	is	the	mean	of	two	middle	observations	✓

The	reason	correctly	explains	how	to	find	median	when	n	is	even.

✓	Correct	Answer:	(a)

Answer	11:

Less	than	type	cumulative	frequency	distribution:

Marks Cumulative	Frequency

Less	than	10 4



Less	than	20 4	+	7	=	11

Less	than	30 11	+	15	=	26

Less	than	40 26	+	10	=	36

Less	than	50 36	+	8	=	44

✓	Table	shown	above	is	the	answer

Answer	12:

Assumed	Mean	Method	(A	=	35):

Class fi xi di	=	xi	-	35 fidi

10-20 6 15 -20 -120

20-30 8 25 -10 -80

30-40 12 35 0 0

40-50 10 45 10 100

50-60 4 55 20 80

Total 40 -20

Mean	=	A	+	Σfidi/Σfi
=	35	+	(-20/40)
=	35	-	0.5	=	34.5

✓	Mean	=	34.5

Answer	13:

Step	1:	Given	data:	16,	15,	17,	16,	15,	x,	19,	17,	14
Mode	=	15	(given)

Step	2:	For	15	to	be	the	mode,	it	must	occur	most	frequently
Current	frequency:	15	appears	2	times,	16	appears	2	times,	17	appears	2	times

Step	3:	For	mode	to	be	15,	x	must	be	15
Then	15	will	appear	3	times	(maximum	frequency)

✓	x	=	15

Answer	14:

Step	1:	Sum	of	20	observations	=	Mean	×	n	=	45	×	20	=	900

Step	2:	Sum	after	deleting	30	and	42	=	900	-	30	-	42	=	828

Step	3:	Number	of	remaining	observations	=	20	-	2	=	18

Step	4:	New	mean	=	828/18	=	46

✓	Mean	of	remaining	observations	=	46

Answer	15:



Step	1:	Calculate	cumulative	frequency:

Class Frequency Cumulative	Frequency

0-10 8 8

10-20 12 20

20-30 16 36

30-40 14 50

40-50 10 60

50-60 6 66

Step	2:	N	=	66,	N/2	=	33
Median	class	=	20-30	(cf	=	36,	just	greater	than	33)

Step	3:	l	=	20,	cf	=	20,	f	=	16,	h	=	10
Median	=	l	+	[(N/2	-	cf)/f]	×	h
=	20	+	[(33	-	20)/16]	×	10
=	20	+	(13/16)	×	10
=	20	+	8.125
=	28.125

✓	Median	=	28.125

Answer	16:

Step	1:	Total	frequency	=	5	+	p	+	8	+	6	+	3	=	22	+	p

Step	2:	Calculate	mean	using	formula:

Class fi xi fixi

0-10 5 5 25

10-20 p 15 15p

20-30 8 25 200

30-40 6 35 210

40-50 3 45 135

Total 22+p 570+15p

Step	3:	Mean	=	Σfixi/Σfi
24	=	(570	+	15p)/(22	+	p)
24(22	+	p)	=	570	+	15p
528	+	24p	=	570	+	15p
9p	=	42
p	=	42/9	≈	4.67

Verification:	Let's	check	with	p	≈	4.67
Actually,	solving:	24p	-	15p	=	570	-	528
9p	=	42,	p	=	42/9	=	14/3	≈	4.67

✓	p	=	14/3	or	approximately	4.67



Answer	17:

Step	1:	Modal	class	(maximum	frequency	=	61)	=	60-80

Step	2:	l	=	60,	f1	=	61,	f0	=	52,	f2	=	38,	h	=	20

Step	3:	Mode	=	l	+	[(f1	-	f0)/(2f1	-	f0	-	f2)]	×	h
=	60	+	[(61	-	52)/(122	-	52	-	38)]	×	20
=	60	+	[9/32]	×	20
=	60	+	5.625
=	65.625	hours

✓	Modal	lifetime	=	65.625	hours	or	65.62	hours

Answer	18:

Finding	Median	Salary:
Step	1:	Calculate	cumulative	frequency:

Salary	(₹1000) Frequency Cumulative	Frequency

5-10 49 49

10-15 133 182

15-20 63 245

20-25 15 260

25-30 6 266

30-35 7 273

35-40 4 277

Note:	Total	should	be	280,	let	me	recalculate...
49+133+63+15+6+7+4	=	277	(there's	a	discrepancy,	but	proceeding	with	280)

Step	2:	N	=	280,	N/2	=	140
Median	class	=	10-15	(cf	=	182,	just	greater	than	140)

Step	3:	l	=	10,	cf	=	49,	f	=	133,	h	=	5
Median	=	l	+	[(N/2	-	cf)/f]	×	h
=	10	+	[(140	-	49)/133]	×	5
=	10	+	(91/133)	×	5
=	10	+	3.42
=	13.42	thousand	₹
=	₹13,420

✓	Median	salary	=	₹13,420

OR	(Alternative	Question):
Part	1:	Mean	by	Step	Deviation	(A	=	450):

Expenditure fi xi ui=(xi-450)/100 fiui

200-300 16 250 -2 -32

300-400 28 350 -1 -28

400-500 34 450 0 0

500-600 15 550 1 15



600-700 7 650 2 14

Total 100 -31

Mean	=	A	+	(Σfiui/Σfi)	×	h
=	450	+	(-31/100)	×	100
=	450	-	31	=	₹419

Part	2:	Mode
Modal	class	=	400-500	(highest	frequency	=	34)
l	=	400,	f1	=	34,	f0	=	28,	f2	=	15,	h	=	100
Mode	=	400	+	[(34-28)/(68-28-15)]	×	100
=	400	+	[6/25]	×	100
=	400	+	24	=	₹424

✓	OR	Answer:	Mean	=	₹419,	Mode	=	₹424

Answer	19:

(a)	Modal	class:	Class	with	maximum	frequency	=	20
Modal	class	=	40-45	minutes

(b)	Finding	median:

Time Frequency Cumulative	Frequency

30-35 5 5

35-40 12 17

40-45 20 37

45-50 18 55

50-55 10 65

55-60 5 70

N	=	70,	N/2	=	35
Median	class	=	40-45	(cf	=	37	>	35)
l	=	40,	cf	=	17,	f	=	20,	h	=	5
Median	=	40	+	[(35-17)/20]	×	5
=	40	+	4.5	=	44.5	minutes

(c)	Students	who	spent	less	than	45	minutes	=	cf	of	class	before	45
=	5	+	12	+	20	=	37	students

✓	(a)	40-45	minutes	(b)	44.5	minutes	(c)	37	students

Answer	20:

(a)	Mean	by	Assumed	Mean	Method	(A	=	125):

Consumption fi xi di=xi-125 fidi

0-50 6 25 -100 -600

50-100 18 75 -50 -900

100-150 24 125 0 0



150-200 16 175 50 800

200-250 10 225 100 1000

250-300 6 275 150 900

Total 80 1200

Mean	=	A	+	Σfidi/Σfi
=	125	+	1200/80
=	125	+	15	=	140	units

(b)	Modal	class:	Maximum	frequency	=	24
Modal	class	=	100-150	units

(c)	Households	consuming	more	than	150	units:
=	16	+	10	+	6	=	32	households

✓	(a)	140	units	(b)	100-150	units	(c)	32	households

END	OF	ANSWER	KEY
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