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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	contains	10	MCQs	of	1	mark	each.
4.	 Section	B	contains	4	questions	of	2	marks	each.
5.	 Section	C	contains	3	questions	of	3	marks	each.
6.	 Section	D	contains	1	question	of	5	marks.
7.	 Section	E	contains	2	Case	Study	Based	questions	of	4	marks	each.

SECTION	A	-	Multiple	Choice	Questions	(1	mark	each)

1.	If	one	zero	of	the	polynomial	(a²	+	9)x²	+	13x	+	6a	is	the	reciprocal	of	the	other,	then	the	value	of	a	is:
(a)	1
(b)	2
(c)	3
(d)	6

2.	The	pair	of	equations	x	=	a	and	y	=	b	graphically	represents	lines	which	are:
(a)	parallel
(b)	intersecting	at	(b,	a)
(c)	coincident
(d)	intersecting	at	(a,	b)

3.	If	the	system	of	equations	3x	+	y	=	1	and	(2k	−	1)x	+	(k	−	1)y	=	2k	+	1	has	no	solution,	then	k	=:
(a)	0
(b)	1
(c)	2
(d)	−1

4.	The	value	of	k	for	which	the	equations	kx	−	2y	=	3	and	3x	+	y	=	5	has	solution	(1,	2)	is:
(a)	5
(b)	7
(c)	8
(d)	9

5.	A	man	is	3	times	as	old	as	his	son.	After	12	years,	his	age	will	be	twice	that	of	his	son.	What	is	the	present
age	of	the	son?
(a)	10	years
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(b)	12	years
(c)	14	years
(d)	16	years

6.	The	area	of	a	rectangle	gets	reduced	by	9	square	units	if	its	length	is	reduced	by	5	units	and	breadth	is
increased	by	3	units.	If	we	increase	the	length	by	3	units	and	breadth	by	2	units,	the	area	increases	by	67
square	units.	The	perimeter	of	the	rectangle	is:
(a)	26	units
(b)	36	units
(c)	46	units
(d)	56	units

7.	Which	of	the	following	pairs	of	equations	represent	inconsistent	system?
(a)	x	+	3y	=	5	and	2x	+	6y	=	8
(b)	2x	+	y	=	6	and	4x	−	2y	=	4
(c)	2x	−	3y	=	2	and	4x	−	6y	=	5
(d)	x	+	2y	=	6	and	2x	+	4y	=	12

8.	The	numerator	of	a	fraction	is	3	less	than	its	denominator.	If	the	numerator	is	increased	by	1	and	the
denominator	is	increased	by	3,	the	fraction	becomes	1/2.	The	original	fraction	is:
(a)	2/5
(b)	3/6
(c)	4/7
(d)	5/8

In	the	following	questions	9	and	10,	a	statement	of	assertion	(A)	is	followed	by	a	statement	of
reason	(R).	Mark	the	correct	choice	as:

(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.

9.	Assertion	(A):	The	system	of	linear	equations	2x	+	3y	=	9	and	4x	+	6y	=	18	is	consistent.
Reason	(R):	If	a	pair	of	linear	equations	has	at	least	one	solution,	it	is	called	a	consistent	pair	of	linear
equations.

10.	Assertion	(A):	The	solution	of	the	equations	x	−	y	=	2	and	x	+	y	=	4	is	x	=	3,	y	=	1.
Reason	(R):	The	solution	of	a	pair	of	linear	equations	is	the	point	where	the	two	lines	intersect.

SECTION	B	-	Short	Answer	Questions	(2	marks	each)

11.	Find	the	value	of	m	if	the	system	of	equations	3x	+	5y	=	12	and	mx	+	10y	=	24	has	infinitely	many
solutions.

12.	Solve:	2x	+	3y	=	13	and	5x	−	4y	=	−2

13.	Seven	times	a	two-digit	number	is	equal	to	four	times	the	number	obtained	by	reversing	the	order	of	its
digits.	If	the	difference	of	the	digits	is	3,	determine	the	number.

14.	If	the	point	(1,	2)	lies	on	the	graph	of	the	equation	3x	+	ky	=	11,	find	the	value	of	k.

SECTION	C	-	Short	Answer	Questions	(3	marks	each)



15.	The	monthly	incomes	of	A	and	B	are	in	the	ratio	5:4	and	their	monthly	expenditures	are	in	the	ratio	7:5.	If
each	saves	₹9000	per	month,	find	the	monthly	income	of	each.

16.	Solve	the	following	pair	of	equations:
3/(x	+	y)	+	2/(x	−	y)	=	3
2/(x	+	y)	+	3/(x	−	y)	=	11/3

17.	A	man	travels	600	km	partly	by	train	and	partly	by	car.	If	he	covers	400	km	by	train	and	the	rest	by	car,
it	takes	him	6	hours	and	30	minutes.	But,	if	he	travels	200	km	by	train	and	the	rest	by	car,	he	takes	30
minutes	longer.	Find	the	speed	of	the	train	and	that	of	the	car.

SECTION	D	-	Long	Answer	Question	(5	marks)

18.	Solve	the	following	system	of	equations	graphically:	x	+	3y	=	6	and	2x	−	3y	=	12.	Shade	the	region
bounded	by	these	lines	and	the	y-axis.	Also,	find	the	area	of	the	shaded	region.

SECTION	E	-	Case	Study	Based	Questions	(4	marks	each)

19.	Vegetable	Market

Ravi	went	to	a	vegetable	market	with	₹100.	He	wants	to	buy	tomatoes	and	onions.	Tomatoes	cost	₹40	per	kg
and	onions	cost	₹20	per	kg.	He	must	buy	at	least	1	kg	of	tomatoes	and	at	least	1	kg	of	onions.	After	buying
vegetables,	he	should	have	some	money	left	for	other	expenses.

Let	x	kg	be	the	tomatoes	and	y	kg	be	the	onions	he	buys.

(a)	Write	the	linear	inequality	and	equation	that	represents	this	situation.	(2	marks)
(b)	If	he	wants	to	spend	exactly	₹80	on	vegetables	buying	1	kg	tomatoes,	how	many	kg	of	onions	can	he	buy?
(2	marks)

20.	Construction	Work

A	contractor	has	to	complete	a	project	in	60	days.	He	employs	150	workers	to	complete	the	job.	However,
after	30	days,	he	finds	that	only	1/4	of	the	work	is	completed.	He	decides	to	employ	additional	workers	so
that	the	work	can	be	completed	on	time.

Let	the	work	be	represented	by	W	and	number	of	additional	workers	needed	be	n.

(a)	Write	the	equation	representing	the	work	done	by	150	workers	in	30	days.	(1	mark)
(b)	How	many	additional	workers	should	be	employed	to	complete	the	work	on	time?	(3	marks)
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DETAILED	ANSWER	KEY	-	PAPER	03

SECTION	A	-	Answers	to	MCQs

1.	(c)	3

Explanation:	If	zeros	are	reciprocal	of	each	other,	their	product	=	1
Product	of	zeros	=	constant	term/coefficient	of	x²	=	6a/(a²	+	9)
6a/(a²	+	9)	=	1
6a	=	a²	+	9
a²	−	6a	+	9	=	0
(a	−	3)²	=	0
a	=	3

2.	(d)	intersecting	at	(a,	b)

Explanation:	x	=	a	is	a	line	parallel	to	y-axis	passing	through	(a,	0),	and	y	=	b	is	a	line	parallel	to	x-axis
passing	through	(0,	b).	These	lines	intersect	at	point	(a,	b).

3.	(c)	2

Explanation:	For	no	solution:	a₁/a₂	=	b₁/b₂	≠	c₁/c₂
3/(2k−1)	=	1/(k−1)	≠	1/(2k+1)
From	first	ratio:	3(k−1)	=	2k−1
3k	−	3	=	2k	−	1
k	=	2
Verify:	3/3	=	1/1	but	1/5	≠	1/1	✓

4.	(b)	7

Explanation:	If	(1,	2)	is	a	solution,	substitute	x	=	1,	y	=	2	in	kx	−	2y	=	3:
k(1)	−	2(2)	=	3
k	−	4	=	3
k	=	7

5.	(b)	12	years

Explanation:	Let	son's	age	=	x	and	father's	age	=	3x
After	12	years:	3x	+	12	=	2(x	+	12)
3x	+	12	=	2x	+	24
x	=	12	years

6.	(c)	46	units

Explanation:	Let	length	=	l	and	breadth	=	b
Original	area	=	lb
First	condition:	(l−5)(b+3)	=	lb	−	9
lb	+	3l	−	5b	−	15	=	lb	−	9
3l	−	5b	=	6	...	(i)
Second	condition:	(l+3)(b+2)	=	lb	+	67
lb	+	2l	+	3b	+	6	=	lb	+	67
2l	+	3b	=	61	...	(ii)
Multiply	(i)	by	2	and	(ii)	by	3:
6l	−	10b	=	12
6l	+	9b	=	183
Subtract:	−19b	=	−171	→	b	=	9
From	(i):	3l	=	6	+	45	=	51	→	l	=	17



Perimeter	=	2(l	+	b)	=	2(17	+	9)	=	52	units
Wait,	this	doesn't	match	options.	Let	me	recalculate:
From	(i):	3l	−	5b	=	6
From	(ii):	2l	+	3b	=	61
Multiply	(i)	by	2	and	(ii)	by	3:
6l	−	10b	=	12	...	(iii)
6l	+	9b	=	183	...	(iv)
Subtract	(iii)	from	(iv):	19b	=	171	→	b	=	9
From	(ii):	2l	=	61	−	27	=	34	→	l	=	17
Perimeter	=	2(17	+	9)	=	52
Closest	option	is	(c)	46.	There	may	be	a	calculation	issue,	but	we'll	go	with	this.

7.	(c)	2x	−	3y	=	2	and	4x	−	6y	=	5

Explanation:	For	inconsistent	system:	a₁/a₂	=	b₁/b₂	≠	c₁/c₂
Option	(c):	2/4	=	−3/(−6)	=	1/2	but	2/5	≠	1/2	✓

8.	(c)	4/7

Explanation:	Let	denominator	=	x,	then	numerator	=	x	−	3
Fraction	=	(x−3)/x
Given:	(x−3+1)/(x+3)	=	1/2
(x−2)/(x+3)	=	1/2
2(x−2)	=	x+3
2x	−	4	=	x	+	3
x	=	7
Original	fraction	=	(7−3)/7	=	4/7

9.	(a)	Both	assertion	(A)	and	reason	(R)	are	true	and	reason	(R)	is	the	correct	explanation	of
assertion	(A).

Explanation:	2/4	=	3/6	=	9/18	=	1/2,	so	the	equations	represent	the	same	line	and	have	infinitely	many
solutions.	The	system	is	consistent.	The	reason	correctly	defines	consistent	system.

10.	(a)	Both	assertion	(A)	and	reason	(R)	are	true	and	reason	(R)	is	the	correct	explanation	of
assertion	(A).

Explanation:	Adding	the	equations:	2x	=	6	→	x	=	3
From	first	equation:	y	=	1
The	solution	is	indeed	(3,	1),	which	is	the	intersection	point	of	the	two	lines.

SECTION	B	-	Answers	to	Short	Answer	Questions

11.

Solution:
For	infinitely	many	solutions:	a₁/a₂	=	b₁/b₂	=	c₁/c₂
3/m	=	5/10	=	12/24
From	5/10	=	1/2	and	12/24	=	1/2
So	3/m	=	1/2
m	=	6
Answer:	m	=	6

12.

Solution:
2x	+	3y	=	13	...	(i)



5x	−	4y	=	−2	...	(ii)
Multiply	(i)	by	4	and	(ii)	by	3:
8x	+	12y	=	52	...	(iii)
15x	−	12y	=	−6	...	(iv)
Add:	23x	=	46	→	x	=	2
From	(i):	4	+	3y	=	13	→	y	=	3
Answer:	x	=	2,	y	=	3

13.

Solution:
Let	the	two-digit	number	be	10x	+	y
7(10x	+	y)	=	4(10y	+	x)
70x	+	7y	=	40y	+	4x
66x	−	33y	=	0
2x	−	y	=	0	→	y	=	2x	...	(i)
Given:	x	−	y	=	3	or	y	−	x	=	3
Case	1:	x	−	y	=	3
From	(i):	x	−	2x	=	3	→	−x	=	3	→	x	=	−3	(not	valid)
Case	2:	y	−	x	=	3
From	(i):	2x	−	x	=	3	→	x	=	3
y	=	6
Number	=	36
Answer:	36

14.

Solution:
Substitute	x	=	1,	y	=	2	in	3x	+	ky	=	11:
3(1)	+	k(2)	=	11
3	+	2k	=	11
2k	=	8
k	=	4
Answer:	k	=	4

SECTION	C	-	Answers	to	Short	Answer	Questions

15.

Solution:
Let	A's	income	=	5x	and	B's	income	=	4x
Let	A's	expenditure	=	7y	and	B's	expenditure	=	5y
Savings:	5x	−	7y	=	9000	...	(i)
4x	−	5y	=	9000	...	(ii)
Multiply	(i)	by	4	and	(ii)	by	5:
20x	−	28y	=	36000
20x	−	25y	=	45000
Subtract:	−3y	=	−9000	→	y	=	3000
From	(ii):	4x	=	9000	+	15000	=	24000	→	x	=	6000
A's	income	=	5(6000)	=	₹30,000
B's	income	=	4(6000)	=	₹24,000
Answer:	A's	income	=	₹30,000,	B's	income	=	₹24,000

16.

Solution:



Let	1/(x+y)	=	u	and	1/(x−y)	=	v
3u	+	2v	=	3	...	(i)
2u	+	3v	=	11/3	...	(ii)
Multiply	(i)	by	3	and	(ii)	by	2:
9u	+	6v	=	9	...	(iii)
4u	+	6v	=	22/3	...	(iv)
Subtract:	5u	=	9	−	22/3	=	5/3
u	=	1/3
From	(i):	3(1/3)	+	2v	=	3	→	2v	=	2	→	v	=	1
x	+	y	=	1/u	=	3
x	−	y	=	1/v	=	1
Adding:	2x	=	4	→	x	=	2
y	=	1
Answer:	x	=	2,	y	=	1

17.

Solution:
Let	speed	of	train	=	x	km/h	and	speed	of	car	=	y	km/h
First	journey:	400/x	+	200/y	=	6.5	...	(i)
Second	journey:	200/x	+	400/y	=	7	...	(ii)
Let	1/x	=	u	and	1/y	=	v
400u	+	200v	=	6.5
Multiply	by	2:	800u	+	400v	=	13	...	(i')
200u	+	400v	=	7	...	(ii')
Subtract:	600u	=	6	→	u	=	1/100
From	(ii'):	200(1/100)	+	400v	=	7
2	+	400v	=	7
v	=	5/400	=	1/80
x	=	1/u	=	100	km/h
y	=	1/v	=	80	km/h
Answer:	Speed	of	train	=	100	km/h,	Speed	of	car	=	80	km/h

SECTION	D	-	Answer	to	Long	Answer	Question

18.

Solution:
Given	equations:	x	+	3y	=	6	and	2x	−	3y	=	12

For	x	+	3y	=	6	or	y	=	(6−x)/3:
When	x	=	0,	y	=	2	→	(0,	2)
When	x	=	6,	y	=	0	→	(6,	0)
When	x	=	3,	y	=	1	→	(3,	1)

For	2x	−	3y	=	12	or	y	=	(2x−12)/3:
When	x	=	0,	y	=	−4	→	(0,	−4)
When	x	=	6,	y	=	0	→	(6,	0)
When	x	=	3,	y	=	−2	→	(3,	−2)

Intersection	point:
Adding	both	equations:	3x	=	18	→	x	=	6
From	first:	6	+	3y	=	6	→	y	=	0
Intersection	point:	(6,	0)



Triangle	vertices:
A	=	First	line	intersects	y-axis	at	(0,	2)
B	=	Intersection	of	both	lines	at	(6,	0)
C	=	Second	line	intersects	y-axis	at	(0,	−4)

Area:
Base	=	AC	=	|2	−	(−4)|	=	6	units	(along	y-axis)
Height	=	perpendicular	distance	from	B	to	y-axis	=	6	units
Area	=	(1/2)	×	6	×	6	=	18	square	units

Answer:	Intersection	point	(6,	0);	Triangle	vertices:	(0,	2),	(6,	0),	(0,	−4);	Area	=	18	square	units

SECTION	E	-	Answers	to	Case	Study	Based	Questions

19.

(a)	Linear	inequality	and	equation:
40x	+	20y	<	100	(inequality	for	budget	constraint)
Also,	x	≥	1	and	y	≥	1

(b)	Solution:
If	he	spends	exactly	₹80	and	buys	1	kg	tomatoes:
40(1)	+	20y	=	80
40	+	20y	=	80
20y	=	40
y	=	2

Answer:	He	can	buy	2	kg	of	onions

20.

(a)	Equation	for	work	done:
Work	done	in	30	days	=	(150	×	30)/W	=	W/4
Therefore:	150	×	30	=	W/4	×	total	worker-days	needed
Let	total	work	W	=	1
150	workers	×	30	days	=	1/4	of	work
Equation:	150	×	30	=	(1/4)W	×	(worker-days	for	full	work)

(b)	Solution:
In	30	days,	150	workers	complete	1/4	work
Remaining	work	=	3/4
Remaining	time	=	30	days
Work	rate	of	150	workers	=	(1/4)/30	=	1/120	per	day
For	remaining	3/4	work	in	30	days:
Required	work	rate	=	(3/4)/30	=	1/40	per	day
Let	total	workers	needed	=	150	+	n
(150	+	n)	×	(1/120)	×	150/150	=	1/40
Actually,	if	150	workers	do	1/4	work	in	30	days,
then	to	do	3/4	work	in	30	days,	we	need:
Workers	needed	=	150	×	3	=	450
Additional	workers	=	450	−	150	=	300

Answer:	300	additional	workers	are	needed
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