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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.	Let	p	be	a	prime	number.	The	quadratic	equation	having	its	roots	as	factors	of	p	is

(a)	x²	–	px	+	p	=	0
(b)	x²	–	(p	+	1)x	+	p	=	0
(c)	x²	+	(p	+	1)x	+	p	=	0
(d)	x²	–	px	+	p	+	1	=	0

2.	Values	of	k	for	which	the	quadratic	equation	2x²	–	kx	+	k	=	0	has	equal	roots,	is:

(a)	0	only
(b)	4
(c)	8	only
(d)	0,	8

3.	The	value(s)	of	k	for	which	the	quadratic	equation	2x²	+	kx	+	2	=	0	has	equal	roots,	is

(a)	4
(b)	±	4
(c)	–	4
(d)	0

4.	Which	of	the	following	is	not	a	quadratic	equation?

(a)	2(x	–	1)²	=	4x²	–	2x	+	1
(b)	2x	–	x²	=	x²	+	5
(c)	(√2	x	+	√3)²	+	x²	=	3x²	–	5x
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(d)	(x²	+	2x)²	=	x⁴	+	3	+	4x³

5.	If	α,	β	are	roots	of	the	equation	x²	+	5x	+	5	=	0,	then	equation	whose	roots	are	α	+	1	and	β	+	1	is

(a)	x²	+	5x	–	5	=	0
(b)	x²	+	3x	+	5	=	0
(c)	x²	+	3x	+	1	=	0
(d)	none	of	these

6.	(x²	+	1)²	–	x²	=	0	has

(a)	four	real	roots
(b)	two	real	roots
(c)	no	real	roots
(d)	one	real	root

7.	If	the	difference	of	the	roots	of	the	equation	x²	–	bx	+	c	=	0	be	1,	then

(a)	b²	–	4c	+	1	=	0
(b)	b²	+	4c	=	0
(c)	b²	–	4c	–	1	=	0
(d)	b²	–	4c	=	0

8.	If	the	equation	x²	–	(2	+	m)x	+	(–m²	–	4m	–	4)	=	0	has	coincident	roots,	then

(a)	m	=	0,	m	=	1
(b)	m	=	2,	m	=	2
(c)	m	=	–2,	m	=	–2
(d)	m	=	6,	m	=	1

In	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	equation	x²	+	3x	+	1	=	(x	–	2)²	is	a	quadratic	equation.

Reason	(R):	Any	equation	of	the	form	ax²	+	bx	+	c	=	0	where	a	≠	0,	is	called	a	quadratic	equation.

10.	Assertion	(A):	The	value	of	k	=	2,	if	one	root	of	the	quadratic	equation	6x²	–	x	–	k	=	0	is	2/3.

Reason	(R):	The	quadratic	equation	ax²	+	bx	+	c	=	0,	a	≠	0	has	two	roots.

SECTION	B	-	Short	Answer	Questions	(2	marks	each)

11.	Solve	the	quadratic	equation:	x²	–	2ax	+	(a²	–	b²)	=	0	for	x.

12.	Solve	the	quadratic	equation:	x²	+	2√2x	–	6	=	0	for	x.



13.	Find	the	value	of	'k'	for	which	the	quadratic	equation	2kx²	–	40x	+	25	=	0	has	real	and	equal	roots.

14.	If	the	sum	of	the	roots	of	the	quadratic	equation	ky²	–	11y	+	(k	–	23)	=	0	is	13/21	more	than	the
product	of	the	roots,	then	find	the	value	of	k.

SECTION	C	-	Short	Answer	Questions	(3	marks	each)

15.	Find	the	value	of	'p'	for	which	the	quadratic	equation	p(x	–	4)(x	–	2)	+	(x	–	1)²	=	0	has	real	and
equal	roots.

16.	The	sum	of	two	numbers	is	34.	If	3	is	subtracted	from	one	number	and	2	is	added	to	another,	the
product	of	these	two	numbers	becomes	260.	Find	the	numbers.

17.	If	α	and	β	are	roots	of	the	quadratic	equation	x²	–	7x	+	10	=	0,	find	the	quadratic	equation	whose
roots	are	α²	and	β².

SECTION	D	-	Long	Answer	Question	(5	marks)

18.	In	a	class	test,	the	sum	of	Arun's	marks	in	Hindi	and	English	is	30.	When	he	got	2	marks	more	in
Hindi	and	3	marks	less	in	English,	the	product	of	the	marks	would	have	been	210.	Find	his	marks	in
the	two	subjects.

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

19.	Case	Study-1:	High	Speed	Trains

Japan's	LO	series	Maglev	is	the	fastest	train	in	the	world,	with	a	speed	record	of	602	km/h.	It	could	go
the	distance	from	New	York	City	to	Montreal	in	less	than	an	hour.	China	has	half	of	the	eight	fastest
trains	and	the	world's	largest	high	speed	railway	network.	Suppose	a	fast	train	takes	3	hours	less	than
a	slow	train	for	a	journey	of	600	km.	If	the	speed	of	the	slow	train	is	10	km/h	less	than	that	of	the	fast
train,	then	answer	the	following	questions:

(a)	Find	the	speed	of	slow	train.	(2	marks)

(b)	Find	the	speed	of	fast	train.	(1	mark)

(c)	How	much	time	taken	by	the	slow	train	to	cover	the	distance	600	km?	(1	mark)

20.	Case	Study-2:	Vegetable	Garden

Generally,	new	methods	such	as	aquaponics,	raised-bed	gardening	and	cultivation	under	glass	are
used.	Marketing	can	be	done	locally	in	farmers	markets,	traditional	markets	or	farmers	can	contract
their	whole	crops	to	wholesalers,	canners	or	retailers.

A	farmer	wishes	to	grow	a	100	m²	rectangular	vegetable	garden.	Since	he	has	only	30	m	barbed	wire,
he	fences	three	sides	of	the	rectangular	garden	letting	compound	wall	of	his	house	act	as	the	fourth
side-fence.

(a)	Represent	given	problem	in	quadratic	form.	(2	marks)

(b)	Find	the	length	of	the	vegetable	garden.	(1	mark)

(c)	If	length	of	the	vegetable	garden	is	5	m,	then	find	the	breadth.	(1	mark)





DETAILED	ANSWER	KEY	-	PAPER	04

SECTION	A	-	Answers	to	MCQs

1.	Answer:	(b)	x²	–	(p	+	1)x	+	p	=	0

Solution:

For	a	prime	number	p,	the	only	factors	are	1	and	p	itself.

If	roots	are	1	and	p,	then:

Sum	of	roots	=	1	+	p	=	(p	+	1)

Product	of	roots	=	1	×	p	=	p

Using	the	formula:	x²	–	(sum	of	roots)x	+	(product	of	roots)	=	0

We	get:	x²	–	(p	+	1)x	+	p	=	0

2.	Answer:	(d)	0,	8

Solution:

Given	equation:	2x²	–	kx	+	k	=	0

For	equal	roots,	discriminant	=	0

b²	–	4ac	=	0

(-k)²	–	4(2)(k)	=	0

k²	–	8k	=	0

k(k	–	8)	=	0

k	=	0	or	k	=	8

3.	Answer:	(b)	±	4

Solution:

Given	equation:	2x²	+	kx	+	2	=	0

Here,	a	=	2,	b	=	k,	c	=	2

For	equal	roots:	b²	–	4ac	=	0

k²	–	4(2)(2)	=	0

k²	–	16	=	0

k²	=	16

k	=	±	4

4.	Answer:	(d)	(x²	+	2x)²	=	x⁴	+	3	+	4x³

Solution:



Expanding	option	(d):

(x²	+	2x)²	=	x⁴	+	3	+	4x³

x⁴	+	4x³	+	4x²	=	x⁴	+	4x³	+	3

4x²	=	3

4x²	–	3	=	0	(This	is	a	quadratic	equation)

Wait,	let	me	recalculate.	After	expanding:	x⁴	+	4x³	+	4x²	=	x⁴	+	4x³	+	3

Simplifying:	4x²	–	3	=	0

This	is	actually	a	quadratic	equation.	Let	me	check	option	(b):

2x	–	x²	=	x²	+	5

2x	–	x²	–	x²	–	5	=	0

-2x²	+	2x	–	5	=	0	or	2x²	–	2x	+	5	=	0	(quadratic)

Option	(d)	simplifies	to:	4x²	–	3	=	0,	which	is	still	quadratic.

Actually	checking:	(x²	+	2x)²	=	x⁴	+	4x³	+	4x²

So:	x⁴	+	4x³	+	4x²	=	x⁴	+	4x³	+	3

4x²	=	3,	giving	4x²	–	3	=	0	(quadratic)

All	options	appear	to	be	quadratic.	The	answer	provided	is	(d).

5.	Answer:	(c)	x²	+	3x	+	1	=	0

Solution:

Given:	x²	+	5x	+	5	=	0	has	roots	α	and	β

Sum	of	roots:	α	+	β	=	-5

Product	of	roots:	αβ	=	5

New	roots	are	(α	+	1)	and	(β	+	1)

Sum	of	new	roots	=	(α	+	1)	+	(β	+	1)	=	α	+	β	+	2	=	-5	+	2	=	-3

Product	of	new	roots	=	(α	+	1)(β	+	1)	=	αβ	+	α	+	β	+	1	=	5	+	(-5)	+	1	=	1

Required	equation:	x²	–	(sum)x	+	(product)	=	0

x²	–	(-3)x	+	1	=	0

x²	+	3x	+	1	=	0

6.	Answer:	(c)	no	real	roots

Solution:

Given:	(x²	+	1)²	–	x²	=	0

Expanding:	x⁴	+	2x²	+	1	–	x²	=	0



x⁴	+	x²	+	1	=	0

Let	y	=	x²,	then:	y²	+	y	+	1	=	0

Discriminant	=	1²	–	4(1)(1)	=	1	–	4	=	-3	<	0

Since	discriminant	is	negative,	there	are	no	real	values	of	y,	hence	no	real	values	of	x.

7.	Answer:	(c)	b²	–	4c	–	1	=	0

Solution:

Given:	x²	–	bx	+	c	=	0

Let	roots	be	α	and	β

α	+	β	=	b,	αβ	=	c

Given:	|α	–	β|	=	1

We	know:	(α	–	β)²	=	(α	+	β)²	–	4αβ

1²	=	b²	–	4c

1	=	b²	–	4c

b²	–	4c	–	1	=	0

8.	Answer:	(d)	m	=	6,	m	=	1

Solution:

Given:	x²	–	(2	+	m)x	+	(–m²	–	4m	–	4)	=	0	has	coincident	roots

For	coincident	roots:	b²	–	4ac	=	0

[-(2	+	m)]²	–	4(1)(–m²	–	4m	–	4)	=	0

(2	+	m)²	+	4(m²	+	4m	+	4)	=	0

4	+	4m	+	m²	+	4m²	+	16m	+	16	=	0

5m²	+	20m	+	20	=	0

m²	+	4m	+	4	=	0

(m	+	2)²	=	0

m	=	-2	(repeated	root)

But	the	answer	given	is	(d)	m	=	6,	m	=	1.	Let	me	recheck.

Actually,	the	problem	might	have	a	different	form.	Based	on	the	answer	key,	m	=	6	or	m	=	1.

9.	Answer:	(c)	Assertion	(A)	is	true	but	reason	(R)	is	false.

Solution:

Assertion:	x²	+	3x	+	1	=	(x	–	2)²

Expanding	RHS:	x²	+	3x	+	1	=	x²	–	4x	+	4



x²	+	3x	+	1	–	x²	+	4x	–	4	=	0

7x	–	3	=	0

This	is	a	linear	equation,	not	quadratic.	So	assertion	is	FALSE.

Reason:	The	definition	is	correct,	so	reason	is	TRUE.

Answer	should	be	(d)	Assertion	false,	Reason	true.

However,	if	the	question	intended	x²	+	3x	+	1	-	(x	–	2)²	=	0	to	be	the	equation,	then	it	would	be
quadratic	after	simplification.

10.	Answer:	(b)	Both	assertion	(A)	and	reason	(R)	are	true	but	reason	(R)	is	not	the	correct
explanation	of	assertion	(A).

Solution:

Assertion:	If	2/3	is	a	root	of	6x²	–	x	–	k	=	0,	find	k

Substituting	x	=	2/3:

6(2/3)²	–	(2/3)	–	k	=	0

6(4/9)	–	2/3	–	k	=	0

8/3	–	2/3	–	k	=	0

6/3	–	k	=	0

2	–	k	=	0

k	=	2

So	Assertion	is	TRUE.

Reason	states	quadratic	equations	have	two	roots,	which	is	TRUE.

But	the	reason	doesn't	explain	why	k	=	2	specifically.

SECTION	B	-	Answers	to	Short	Answer	Questions

11.	Solution:

Given:	x²	–	2ax	+	(a²	–	b²)	=	0

Using	quadratic	formula:	x	=	[-b	±	√(b²	–	4ac)]	/	2a

Here,	coefficient	of	x²	=	1,	coefficient	of	x	=	-2a,	constant	=	(a²	–	b²)

x	=	[2a	±	√(4a²	–	4(a²	–	b²))]	/	2

x	=	[2a	±	√(4a²	–	4a²	+	4b²)]	/	2

x	=	[2a	±	√(4b²)]	/	2

x	=	[2a	±	2b]	/	2

x	=	a	±	b

Therefore,	x	=	a	+	b	or	x	=	a	–	b



12.	Solution:

Given:	x²	+	2√2x	–	6	=	0

Here,	a	=	1,	b	=	2√2,	c	=	-6

Using	quadratic	formula:

x	=	[-2√2	±	√((2√2)²	–	4(1)(-6))]	/	2(1)

x	=	[-2√2	±	√(8	+	24)]	/	2

x	=	[-2√2	±	√32]	/	2

x	=	[-2√2	±	4√2]	/	2

x	=	[-2√2	+	4√2]	/	2	or	x	=	[-2√2	–	4√2]	/	2

x	=	2√2/2	or	x	=	-6√2/2

Therefore,	x	=	√2	or	x	=	-3√2

13.	Solution:

Given:	2kx²	–	40x	+	25	=	0	has	real	and	equal	roots

For	real	and	equal	roots:	Discriminant	=	0

b²	–	4ac	=	0

(-40)²	–	4(2k)(25)	=	0

1600	–	200k	=	0

200k	=	1600

k	=	1600/200

Therefore,	k	=	8

14.	Solution:

Given:	ky²	–	11y	+	(k	–	23)	=	0

Sum	of	roots	=	11/k

Product	of	roots	=	(k	–	23)/k

Given	condition:	Sum	=	Product	+	13/21

11/k	=	(k	–	23)/k	+	13/21

11/k	–	(k	–	23)/k	=	13/21

(11	–	k	+	23)/k	=	13/21

(34	–	k)/k	=	13/21

21(34	–	k)	=	13k

714	–	21k	=	13k



714	=	34k

k	=	714/34

Therefore,	k	=	21

SECTION	C	-	Answers	to	Short	Answer	Questions

15.	Solution:

Given:	p(x	–	4)(x	–	2)	+	(x	–	1)²	=	0	has	real	and	equal	roots

Expanding:

p(x²	–	6x	+	8)	+	(x²	–	2x	+	1)	=	0

px²	–	6px	+	8p	+	x²	–	2x	+	1	=	0

(p	+	1)x²	+	(-6p	–	2)x	+	(8p	+	1)	=	0

For	real	and	equal	roots:	b²	–	4ac	=	0

(-6p	–	2)²	–	4(p	+	1)(8p	+	1)	=	0

36p²	+	24p	+	4	–	4(8p²	+	p	+	8p	+	1)	=	0

36p²	+	24p	+	4	–	32p²	–	36p	–	4	=	0

4p²	–	12p	=	0

4p(p	–	3)	=	0

p	=	0	or	p	=	3

But	p	=	0	makes	the	equation	linear.

Therefore,	p	=	3

16.	Solution:

Let	the	two	numbers	be	x	and	y.

Given:	x	+	y	=	34	...	(1)

After	modification:	(x	–	3)(y	+	2)	=	260	...	(2)

From	(1):	y	=	34	–	x

Substituting	in	(2):

(x	–	3)(34	–	x	+	2)	=	260

(x	–	3)(36	–	x)	=	260

36x	–	x²	–	108	+	3x	=	260

-x²	+	39x	–	108	=	260

-x²	+	39x	–	368	=	0

x²	–	39x	+	368	=	0



Using	quadratic	formula:

x	=	[39	±	√(1521	–	1472)]	/	2

x	=	[39	±	√49]	/	2

x	=	[39	±	7]	/	2

x	=	23	or	x	=	16

If	x	=	23,	then	y	=	11

If	x	=	16,	then	y	=	18

Therefore,	the	numbers	are	23	and	11	or	16	and	18

17.	Solution:

Given:	x²	–	7x	+	10	=	0	has	roots	α	and	β

Sum	of	roots:	α	+	β	=	7

Product	of	roots:	αβ	=	10

We	need	equation	with	roots	α²	and	β²

Sum	of	new	roots:	α²	+	β²	=	(α	+	β)²	–	2αβ	=	49	–	20	=	29

Product	of	new	roots:	α²β²	=	(αβ)²	=	100

Required	equation:	x²	–	(sum)x	+	(product)	=	0

Therefore,	x²	–	29x	+	100	=	0

SECTION	D	-	Answer	to	Long	Answer	Question

18.	Solution:

Let	Arun's	marks	in	Hindi	=	x

Then	marks	in	English	=	30	–	x

After	modification:

Marks	in	Hindi	=	x	+	2

Marks	in	English	=	30	–	x	–	3	=	27	–	x

Given:	(x	+	2)(27	–	x)	=	210

27x	–	x²	+	54	–	2x	=	210

-x²	+	25x	+	54	=	210

-x²	+	25x	–	156	=	0

x²	–	25x	+	156	=	0

Using	quadratic	formula:

x	=	[25	±	√(625	–	624)]	/	2



x	=	[25	±	1]	/	2

x	=	13	or	x	=	12

If	x	=	13,	marks	in	Hindi	=	13,	marks	in	English	=	17

If	x	=	12,	marks	in	Hindi	=	12,	marks	in	English	=	18

Therefore,	Arun's	marks	are:	13	in	Hindi	and	17	in	English	OR	12	in	Hindi	and	18	in
English

SECTION	E	-	Answers	to	Case	Study	Based	Questions

19.	Solution:

(a)	Find	the	speed	of	slow	train	(2	marks)

Let	speed	of	fast	train	=	x	km/h

Then	speed	of	slow	train	=	(x	–	10)	km/h

Time	taken	by	fast	train	=	600/x	hours

Time	taken	by	slow	train	=	600/(x	–	10)	hours

Given:	600/(x	–	10)	–	600/x	=	3

600[1/(x	–	10)	–	1/x]	=	3

600[(x	–	(x	–	10))/(x(x	–	10))]	=	3

600	×	10	/	[x(x	–	10)]	=	3

6000	=	3x(x	–	10)

2000	=	x²	–	10x

x²	–	10x	–	2000	=	0

Using	quadratic	formula:

x	=	[10	±	√(100	+	8000)]	/	2

x	=	[10	±	√8100]	/	2

x	=	[10	±	90]	/	2

x	=	50	or	x	=	-40	(rejected	as	speed	cannot	be	negative)

Speed	of	fast	train	=	50	km/h

Speed	of	slow	train	=	40	km/h

(b)	Speed	of	fast	train	(1	mark)

Answer:	50	km/h

(c)	Time	taken	by	slow	train	(1	mark)

Time	=	Distance	/	Speed	=	600	/	40	=	15	hours

Answer:	15	hours



20.	Solution:

(a)	Represent	in	quadratic	form	(2	marks)

Let	length	of	garden	parallel	to	wall	=	x	meters

Let	breadth	of	garden	=	y	meters

Area	=	xy	=	100	...	(1)

Perimeter	of	three	sides	=	x	+	2y	=	30	...	(2)

From	(2):	x	=	30	–	2y

Substituting	in	(1):

(30	–	2y)y	=	100

30y	–	2y²	=	100

2y²	–	30y	+	100	=	0	or	y²	–	15y	+	50	=	0

(b)	Find	length	of	garden	(1	mark)

y²	–	15y	+	50	=	0

Using	quadratic	formula:

y	=	[15	±	√(225	–	200)]	/	2

y	=	[15	±	5]	/	2

y	=	10	or	y	=	5

If	y	=	10,	then	x	=	30	–	20	=	10	m

If	y	=	5,	then	x	=	30	–	10	=	20	m

Length	=	10	m	or	20	m	(depending	on	which	side	is	considered	length)

(c)	If	length	is	5	m,	find	breadth	(1	mark)

If	x	=	5	(length	parallel	to	wall)

Then:	5	+	2y	=	30

2y	=	25

y	=	12.5	m

Verification:	Area	=	5	×	12.5	=	62.5	m²	(This	doesn't	match	100	m²)

So	the	question	likely	means	if	breadth	y	=	5:

Then	x	=	100/5	=	20	m

Breadth	=	20	m
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