CBSE EXAMINATION PAPER-2025
Mathematics (Basic)
Class-10t
(Solved)
(Delhi & Outside Delhi Sets)

Time : 3 Hours

Max. Marks : 80

General Instructions:

Read the following instructions carefully and follow them:

()
(i)
(iti)

(iv)
(v)
(vi)
(vii)

This question paper contains 38 questions. All questions are compulsory.
Question paper is divided into FIVE sections — Section A, B, C, D and E.
In section A, question number 1 to 18 are multiple choice questions (MCQs) and question number 19 and 20 are Assertion-

Reason based questions of 1 mark each.

In section B, question number 21 to 25 are very short answer (VSA) type questions of 2 marks each.
In section C, question number 26 to 31 are short answer (SA) type questions carrying 3 marks each.
In section D, question number 32 to 35 are long answer (LA) type questions carrying 5 marks each.

In section E, question number 36 to 38 are case-based integrated units of assessment questions carrying 4 marks each.
Internal choice is provided in 2 marks question in each case study.

(viii) There is no overall choice However, an internal choice has been provided in 2 questions in Section B, 2 questions in Section
C, 2 questions in Section D and 3 questions of 2 marks in Section E.

(ix) Draw neat of figures wherever required. Take © = 22/7 wherever required if not stated.

(x)  Use of calculators is NOT allowed.
Delhi Set-1
SECTION -A
Question Nos. 1 to 20 are multiple choice questions of 1
mark each.
1. If HCF (x, 20) = 2 and LCM (x, 20) = 60, then value

of xis:
(A)3
(©) 20

(B) 6
(D) 10

. The distance between the points (-6, 9) and (2, 7) is:

a) 217
(Q) 2\/5

®) 417
P

. If 7™ term of an AP is 51 — 6, then its common

difference is:
(A)-6
Q)5

(B) 5n
(D)6

. One of the zeroes of the polynomial p(x) = k¥ - 9x + 3

3
is (_Ej . The value of k is:

22 14
s ®) -
14 22
© = ©) -

. Three coins are tossed together. The probability that

only coin shows tail, is:

430/4/1
1 3
(A) b (B) 3
7
© 3 (D)1

. Two right circular cylinders of equal volumes have

their heights in the ratio 1 : 2. The ratio of their radii
is:

(A) V2:1

(B) 1:2
(©)1:4 D) 1:v2
. If /2 sin 6 = 1, then cot 8 X cosec 6 is equal to:
1 1
(A) N (B) 2
© V2 ®) 5

. PQ and PR are tangents to the circle of radius 3 cm

and centre O. If length of each tangent is 4 cm, then
perimeter of AOQP is:

(A)5cm
(C) 9cm

(B) 12cm
(D) 8 cm
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17. PA and PB are tangents to a circle with centre O. If

9. a, B are zeroes of the polynomial 2x* + 5x + 1. The
H ZAOB = 105° then ZOAP + ZAPB is equal to:

1 1Y),
value of | —+ = | is: H A
a B
5
(A) =, (B) 5 O P
© 2 (D)-5 B
(A) 75° (B) 175°
10. The 20™ term of the A.P: 102, 6+/2, 24/2, ... is: (C) 180° (D) 165°
(A) _76+102 B) _6242 i 18.In AABC, PQ || BC. It is given that AP = 2.4 cm,
PB = 3.6 cm and BC = 5.4 cm. PQ is equal to:
(© 6612 (D) 86+2 A
11. If sec 8 — tan 6 = 2, then sec 6 + tan 0 is equal to: P /,\ Q
1
(A) 5 (B) 2 / R
B 1 C
© 1 (D) 2 (A) 2.7 cm (B) 1.8 cm
V2 (C) 3.6 cm (D) 2.16 cm

12. A card is drawn at random from a well shuffled deck Directions: Question numbers 19 and 20 are

of 52 playing cards. The probability that drawn card Assertion and Reason based questions. Two statements

shows number '9'is: i are given, one labelled as Assertion (A) and the other is
i labelled as Reason (R). Select the correct answer to these

1 4 :
(A) % (B) IE) i questions from the codes (A), (B), (C) and (D) as given
below:
(©) 1 (D) 1 (A) Both, Assertion (A) and Reason (R) are true and
52 13 Reason (R) is the correct explanation of Assertion
: (A).

13. The length of arc subtending an angle of 210° at the
i (B) Both, Assertion (A) and Reason (R) are true, but

) H Reason (R) is not the correct explanation of Assertion
1S: % (A).
i (C) Assertion (A) is true, but Reason (R) is false.

. .44 . . j
centre of the circle, is 5 cm. The radius of the circle :

(A) 2V2em (B) 4 cm (D) Assertion (A) is false, but Reason (R) is true.
1 19. Assertion (A) : Median marks of students in a class
(€) 8cm D) Zcm test is 16. It means half of the class got marks less

than 16.
Reason (R): Median divides the distribution in two
equal parts.

14. The value of m which lines 14x + my = 20 and
-3x + 2y = 16 are parallel, is : i

3 7 H
(A) -7 (B) -3 i 20. Assertion (A) : If E is an event such that P(E)= L
14 3 999
© -2 (D) _zi then P(E) = 0.001.
3 8 : Reason (R): P(E) + P(E) = 1
15. The curved surface area of a cone with base radius

7 cm, is 550 cm?. The slant height of the cone is: H
(A) 25 cm (B) 14 cm Question Nos. 21 to 25 are very short answer questions

(C) 20 cm (D) 24 cm of 2 marks each.

SECTION - B

16. If sin A = %’ then cos A is equal to: 21. Show that 45" cannot end with the digit 0, n being a
3 i natural number. Write the prime number ‘7' which
3 J5 on multiplying with 45" makes the product end with

5 i
(A) E (B) T the dig‘it 0.
¢ 22. Point P(x, 0) divides the line segment joining the

(©) 1 (D) 1 points (2, 8) and (-3, -5) in a certain ratio. Find the
3 V3 i ratio and hence find the value of x.
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23. (a) A coin is dropped at random on the rectangular
region shown in the figure. What is the i
probability that it will land inside the circle with

radius 0.7 m?
3m

O

OR

2m

(b) Adieisthrown twice. Whatis the probability that
(i) difference between two numbers obtainedis3?

(ii) sum of the numbers obtained is 8 ?

24. (a) Prove that the angle between the two tangents

drawn from an external point to a circle is tion Nos. 32 to 35 1 i ‘s
supplementary to the angle subtended by the Question Nos. iAo B ATISWEE questions o

line segment joining the points of contact at the marks each.

centre.
OR

(b) Prove that the tangents drawn at the ends of a

diameters of a circle are parallel.

25. In the given figure ZADE = ZACB and — =—
DB EC
Prove that AABC is an isosceles triangle.
A
D E
B C
SECTION -C

Question Nos. 26 to 31 are short answer questions of 3

marks each.

26. Find the zeroes of the polynomial p(x) = 6x* + 13x -5
and verify the relationship between its zeroes and

the coefficients.

27. (a) Find the sum of the AR 7, 10%, 14, .... 84.

OR

(b) If the sum of first n terms of an A.P. is given by

S, = g(Zn +8). Then, find its first and common

difference. Hence, find its 15" term.

28. Prove that /3 is an irrational number.

29. (a) If points A(-5, y), B2, -2), C(8, 4) and D(x, 5)
taken in order, form a parallelogram ABCD, then
find the values of x and y. Hence, find lengths of :

sides of the parallelogram.
OR

(b) A(6,-3), B(0, 5) and C(-2, 1) are vertices of AABC.
Points P(3, 1) and Q(2, - 1) lie on sides AB and AC

tively. Check wheth AP _AQ.
respectively. Check whether -2 oc

AD _AE |

30. A chord of a circle of radius 10 cm subtends an angles
of 60° at the centre O. Find the area of the shaded

region. (Use v/3 =1.73,4/2 =1.41 and = 3.14)

31. Prove that the opposite sides of a quadrilateral
circumscribing a circle subtend supplementary
angles at the centre of the circle.

SECTION -D

32. (a) Itis given that p?x* + (P> - )x —¢* = 0; (p 2 0)
(i) Show that the discriminant (D) of above
equation is a perfect square.
(ii) Find the roots of the equation.
OR

(b) Three consecutive positive integers are such that
the sum of the square of smallest and product
of other two is 67. Find the numbers, using

quadratic equation.

33. Find 'mean' and 'mode’ of the following data:

Class Frequency
15-20 6
20-25 16
25-30 17
30-35 4
35-40
40 - 45

34. (a) If aline is drawn parallel to one side of a triangle
to intersect the other two sides in district points,
then prove that the other two sides are divided
in the same ratio.

OR
(b) In a AABC, P and Q are points on AB and AC
respectively such that PQ||BC. Prove that the
median AD, drawn from A to BC, bisects PQ.

35. From a point on the ground, the angle of elevation
of the top of a pedestal is 30° and that of the top
of the flagstaff fixed on the pedestal is 60°. If the
length of the flagstaff is 5 m, then find the height
of the pedestal and its distance from the point of

observation on ground. (Use V3 =1.73)
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SECTION -E

Question Nos. 36 to 38 are case based questions of 4
marks each.

36.

37.

A telecommunication company came up with two

plans — plan A and plan B for its customers.

The plans are represented by linear equations where
't' represents the time (in minutes) bought and 'C' ;

represents the cost. The equations are:

Plan A : 3C = 20t
Plan B : 3C = 10t + 300

Based on above information, answer the following

questions:

(i) If you purchase plan B, how much initial amount
you have to pay? 1

(ii) Charu purchased plan A. How many minutes !
she bought for % 250 ? 1!
(iii) (a) At how many minutes, do both the plans :
charge the same amount ? What is that |
amount? 2

OR

(iii) (b) Which plan is better if you want to buy 60 :

minutes? Give reason for your answer. 2
Playing in a ball pool is good entertainment for kids. :
Suhana bought 600 news balls of diameter 7 cm to fill
in the pool for her kids. The cuboidal box containing
600 balls has dimensions 42 cm X 91 cm X 50 cm

(I xbxh).

Delhi Set-2

38.

Note: Except these, all other questions have been given in Delhi Set-1

11.

SECTION - A

Two dice are rolled together. The probability that at

least one of them shows six, is:

12 5
(A) % (B) 3%
11 6
© 3% (D) 3%

13.

Based on above information, answer the following
questions:

(i) Find the volume of one ball. 1
(ii) 10balls are painted with neon colours. Determine

the area of painted surface. 1

(iii) (a) Find the volume of empty space in the box. 2
OR

(b) The lowermost layer of the balls covers the

base of the box edge to edge when balls are

placed evenly adjacent to each other. 2

(A) How much area is covered by one ball?

(B) How many balls are there in lowermost layer?
Rahim and Nadeem are two friends whose plots are
adjacent to each other. Rahim's son made a drawing
of the plots with necessary details.

BH =40 m

HD =10 m
DG =40m

GF = 38 m

FE =53 m
AF =53.58 m

Itis decided that Rahim will fence the triangular plot
ABC and Nadeem will fence along the sides AF, FE
and BE.

Observe the diagram carefully and answer the
following questions:

(Use 2 =141and V3 =1.73)

(i) Find length BC. 1
(ii) Find length AG. 1
(iii) (a) Calculate perimeter of AABC. 2
OR
(iii) (b) Calculate length of (AF + FE + EB). 2
430/4/2
1 . .
IftanA = 5 then sin A is equal to:
(*) !
el B) -
© = D) 1
J5
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16. In the given figure, graph of p(x) is shown. Number

of distinct zeroes of p(x) is:

N ]/
<p(x)
x' € > X
0
v y'
A0 (B) 1
©2 (D) many
SECTION - B

21. Two chords BA and CD intersect at point P outside

the circle. Prove that APDA ~ APBC
C

D

’ A\/B

23. Find the ratio in which point P(-1, m) divides the
line segment joining the points A(2, 5) and B(-5, -2).

Hence, find the value of m.

Delhi Set-3

Note: Except these, all other questions have been given in Delhi Set-1 & Set-2

SECTION - A

4. If o, B are zeroes of the polynomial 3x* + 14x — 5,

then the value of S(OL h B) is:

af
14 42
(A) — (B) —
14 42
© -~ (D) -~

6. The LCM of two numbers is 3600. Which of the :

following cannot be their HCF ?

(A) 600 (B) 400
(C) 500 (D) 150
15. Inan A.P,a,—a, _4 = 32. Its common difference is:
(A)-8 (B) 8
(©) 4n (D) 4
16. The perimeter of a quadrant of a circle of radius 7
cm, is:
(A) 18 cm (B) 11 cm
(C) 22 cm (D) 25 cm
SECTION - B

22. Find the ratio in which the segment joining the
points (2,-5) and (5, 3) is divided by x-axis. Also, find :

coordinates of the point on x-axis.

24. The diagonal BD of parallelogram ABCD is divided
by segment AE in the ratio 1: 2. If BE = 1.8 cm, find

the length of AD.

28. Prove that the parallelogram circumscribing a circle
is a rhombus.

SECTION -C

31. Prove that +/5 is an irrational number.

SECTION -D

33. As observed from the top of a 70 m high lighthouse
from the sea level, the angles of depression of two
ships are 30° and 45°. If one ship is exactly behind
the other on the same sides of the lighthouse, find

the distance between the two ships. (Use V3 =1.73)

35. Find 'median' and 'mode’ of the following data:

Class Frequency
100 - 105 6
105 -110 8
110 -115 10
115-120
120 - 125
125-130 3
430/4/3
D C
1 E
A B
SECTION - C

28. Find the zeroes of the polynomial p(x) = 9x* - 6x — 35
and verify the relationship between zeroes and its
coefficients.

29. Prove that /2 is an irrational number.

31. A chord of a circle of radius 14 cm subtends an angle
of 90° at the centre. Find perimeter of shaded region.

(Use 2 = 1.41)

O
A S—" B

SECTION -D

32. The angle of elevation of the top of a tower, 300 m
high, from a point on the ground is observed as 30°.
At an instant a hot air balloon passes vertically above
the tower and at that instant its angle of elevation
from same point on the ground is 60°. Find height of
the balloon from the ground and distance of tower

from point of observation. (Use V3 = 1.73)
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35. Find 'mean' and ' mode' of the following data:

Class Frequency
20-25 9
25-30 8

Outside Delhi Set-1

SECTION - A

Question Nos. 1 to 20 are multiple choice questions of 1

mark each.

1. In the given figure, graph of polynomial p(x) is

shown. Number of zeroes of p(x) is:
N\

Lsx

VA

N

vy’
(A)3 (B) 2
©1 (D) 4
2. 22" term of the A.P: E,l,_—l,_—s, .............. is:
22 2 2
45
A) — _
(A) 5 (B) -9
© =2 (D) 21
2
3. The line 2x — 3y = 6 intersects x-axis at:
(A) (0,-2) (B) (0,3)
©) (2,0 (D) 3,0

4. Two identical cones are joined as shown in the
figure. If radius of base is 4 cm and slant height of :

the cone is 6 cm, then height of the solid is:

(A) 8 cm (B) 4/5cm
(C) 2v/5 cm (D) 12cm

5. The value of k for which the system of equations

3x -7y = 1and kx + 14y = 6 is inconsistent, is:

(A) -6 (B) %

©)6 (D) ‘73

6. Two dice are rolled together. The probability of

getting a sum more than 9 is:

5 5
(A) : (B) I
1 1
© 3 (D) 5

30-35 11
35-40 13
40-45
45 -50

430/6/1

7. ABCD is a rectangle with its vertices at (2, -2), (8, 4),

10.

11.

12.

(4, 8) and (-2, 2) taken in order. Length of its diagonal
is:

(A) 442 (B) 62
(C) 426 (D) 2426

. In the given figure, PA is tangent to a circle with

centre O. If ZAPO = 30° and OA = 2.5 cm, then OP
is equal to:

A
P
(A) 2.5 cm (B) 5cm
©) % cm (D) 2cm

. If probability of happening of an event is 57%, then

probability of non-happening of the event is:
(A)0.43 (B) 057

1
(C) 53% (D)

OAB is sector of a circle with centre O and radius

7 cm. If length of arc AB = % cm , then ZAOB is

equal to:
120
A) | — (B) 45°
7
(C) 60° (D) 30°
In AABC, DE || BC.If AE = 2x + 1) cm, EC = 4 cm,
AD = (x + 1) cm and DB = 3 c¢m, then value of x is:
A
x+1
D 2x + 1
3cm E
B 4 cm
C
A1 ®)
2
1
(©) -1 (D) 3

Three coins are tossed together. The probability that
exactly one coin shows head, is:
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13.

14.

15.

16.

17.

18.

1
A) 3 (B)

©1 (D)

P|W =

i Assertion-Reason based questions

In two concentric circles centred at O, a chord AB
of the larger circle touches the smaller circle at C. If !

OA = 3.5cm, OC = 2.1 cm, then AB is equal to:

A B
N

(A) 5.6 cm (B) 2.8 cm
(C) 3.5cm (D) 4.2 cm
If /3 sin 8 = cos 6, then value of 8 is:
(A) 3 (B) 60°
1
Q) ——= D) 30°
(©) 7 (D)

To calcul f Rahul used
© caleulate mean of a grouped data, Rahul used i Question Nos. 21 to 25 are Very Short Answer type

assumed mean method. He used d = (x — A), where
A is assumed mean. Then x is equal to:

(A)A+d (B) A+ hd
(O h(A+4d) (D) A-hd

19.

20.

Directions: In question numbers 19 and 20,
a statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option:

(A) Both Assertion (A) and Reason (R) are true and
Reason (R) is correct explanation of Assertion
(A).

(B) Both Assertion (A) and Reason (R) are true,
but Reason (R) is not correct explanation for
Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

Assertion (A): (a+ Jb )(a— Jb ) is a rational number,
where 2 and b are positive integers.

Reason (R): Product of two irrationals is always
rational.

Assertion (A): AABC ~ APQR such that ZA = 65°,
Z£C = 60°. Hence £Q = 55°.
Reason (R): Sum of all angles of a triangle is 180°.

SECTION - B

i questions of 2 marks each.

21.

If the sum of first n terms of an AP is given by

S, = §(3n +1), then the first term of the A.P is:

22,

23.

24.

3
A)2 B) —
(A) (B) 2
5
C)4 D) —
© ( )2
AB 1 .
In AABC, £ZB =90°, If — ==, then cos Cisequalto :
AC 2 :
3 1
A) 2 B) —
( )2 (B) 2
V3 1
C) — D) —
© (D) 7

The volume of air in a hollow cylinder is 450 cm®. A
cone of same height and radius as that of cylinder :
is kept inside it. The volume of empty space of the

cylinder is:

FAN

(A) 225 cm®
(C) 250 cm®

(B) 150 cm®
(D) 300 cm®

25.

(a) Solve the equation 4x* — 9x + 3 = 0, using
quadratic formula.

OR

(b) Find the nature of roots of the equation

3x% —43x+4 =0.

In a trapezium ABCD, AB || DC and its diagonals
intersect at O. Prove that 04 =3 (o8 .
OoC OD

A box contains 120 discs, which are numbered from
1 to 120. If one disc is drawn at random from the box,
find the probability that

(i) it bears a 2-digit number
(i) the number is a perfect square.

cos 45°

(a) Evaluate: ——
tan 30° + sin 60°

OR

2tan A

(b) Verify that sin 2A = 74 for A = 30°.

1+tan

Using prime factorisation, find the HCF of 180, 140
and 210.

SECTION -C

Question Nos. 26 to 31 are Short Answer type question
i of 3 marks each.

26.

(@ If o, P are zeroes of the polynomial
8x* — 5x — 1, then form a quadratic polynomial in
2 2
x whose zeroes are —and—.
o B



OR

(b) Find the zeroes of the

between zeroes and its coefficients.

27.
perimeter is 100 m and area is 600 m?.

28.

measure the length of the fence?

29. AB and CD are diameters of a circle with centre
O and radius 7 cm. If ZBOD = 30°, then find the area |

and perimeter of the shaded region.

30. Prove that tan® + cotd _ sec 0 cosec O + 1.
1-cotd 1-tan® :
31. (a) Find the A.P. whose third term is 16 and seventh

term exceeds the fifth term by 12. Also, find the

sum of first 29 terms of the A.P.
OR

(b) Find the sum of first 20 terms of an A.P. whose
n'™ term is given by 4, = 5 + 21. Can 52 be a term

of this A.P.?
SECTION -D

Question. Nos. 32 to 35 are Long Answer type questions

of 5 marks each.

32. (a) Solve the following pair of linear equations by
graphical method:

2x+y=9and x-2y =2
OR

(b) Nidhi received simple interest of ¥ 1,200 when
invested ¥ x at 6% p.a. and X y at 5% p.a. for 1
year. Had she invested ¥ x at 3% p.a. and T y at |
8% p-a. for that year, she would have received
simple interest of ¥ 1,260. Find the values of x }

and y.
33. (a)

= 10 cm. Find the length of AE.

polynomial
p(x) = 3x* + x — 10 and verify the relationship

Find length and breadth of a rectangular park whose

Three measuring rods are of lengths 120 cm, 100 cm
and 150 cm. Find the least length of a fence that can
be measured an exact number of times, using any of
the rods. How many times each rod will be used to

The given figure shows a circle with centre
O and radius 4 cm circumscribed by AABC. BC
touches the circle at D such that BD = 6 cm, DC

Oswaal CBSE Question Bank Chapterwise & Topicwise, Mathematics (Basic), Class-10

OR
(b) PA and PB are tangents drawn to a circle with
centre O.
If ZAOB = 120° and OA = 10 cm, then
A
B
(i) Find ZOPA. 1
(ii) Find the perimeter of AOAP. 3
(iii) Find the length of chord AB. 1

34. The angles of depression of the top and the foot of
a 9 m tall building from the top of a multi-storeyed
building are 30° and 60° respectively. Find the height
of the multi-storeyed building and the distance

between the two buildings. (Use 3 = 1.73)

35. Find 'mean' and 'mode’ of the following data:

Class Frequency
15-20 12
20-25 10
25 -30 15
30-35 11
35-40 7
40-45

SECTION - E

Question. Nos. 36 to 38 are Case study based Questions
i of 4 marks each.

i 36.

N

A triangular window of a building is shown above.
Its diagram represents in a AABC with ZA = 90° and
AB = AC. Points P and R trisect AB and PQ || RS || AC.

Based on the above, answer the following questions:
(i) Show that ABPQ ~ ABAC. 1

(ii) Prove that PQ = %AC. 1

(iii)(a) If AB = 3 m, find length BQ and BS. Verify
1

that BQ = EBS' 2
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38.

OR
(b) Prove that BR? + RS? = chz

A hemispherical bowl is packed in a cuboidal box.
The bowl just fits in the box. Inner radius of the bowl

is 10 cm. Outer radius of the bowl is 10.5 cm.

Based on the above, answer the following questions:
(i) Find the dimensions of the cuboidal box. 1
(ii) Find the total outer surface area of the box. 1

(iii)(a) Find the difference between the capacity of
the bowl and the volume of the box. (use i
= 3.14) 2

OR
(iii) (b)

Gurveer and Arushi built a robot that can paint a
path as it moves on a graph paper. Some co-ordinate :

QOutside Delhi Set-2

The inner surface of the bowl and the
thickness is to be painted. Find the area to
be painted. 2

of points are marked on it. It starts from (0, 0), moves
to the points listed in order (in straight lines) and
ends at (0, 0).

S (-6, 6)

Arushi entered the points P(8, 6), Q(12, 2) and
5(-6, 6) in order. The path drawn by robot is shown

in the figure.
Based on the above, answer the following questions:
(i) Determine the distance OP. 1
(ii) QSis represented by equation 2x + 9y = 42. Find
the co-ordinates of the point where it intersects
y-axis. 1
(iii) (a) Point R(4.8, y) divides the line segment OP in
a certain ratio, find the ratio. Hence, find the

value of y. 2
OR
. . PQ 2
(iii) (b) Using distance formula, show that 05 3
2
430/6/2

Note: Except these, all other questions have been given in Outside Delhi Set-1

13.

15.

SECTION - A
. 15" term of the A.P E,E,E, ......... is
333
(A) 23 ® =2
3
—43
(©) 11 ©) =

. A quadratic polynomial having zeroes 0 and -2, is:

(A) x(x-2)
Q) x*+2

(B) 4x(x + 2)
(D) 222 + 2x

Two dice are rolled together. The probability of

getting an outcome (g, b) such that b = 24, is:

1 1
*) < ®) —
1 1
© = D) 5
If sin @ = 1 , then tan 0 is equal to:
i 445
5 ® =
© 5 (D) 45

SECTION - B

23. Using prime factorisation, find the HCF of 144, 180
and 192.

25. In the given figure, AB || DE and BD || EF. Prove that
DC* = CF x AC.
C

A B
SECTION -C

26. Three friends plan to go for a morning walk. They
step off together and their steps measures 48 cm,
52 cm and 56 cm respectively. What is the minimum
distance each should walk so the each can cover the
same distance in complete steps ten times?

1
27. Prove that [1 +— j[l +— j = 1
tan“ 0 cot” 0 sin?0—sin*0

31. The sum of a number and its reciprocal is % . Find

the number.
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SECTION -D

34.

Two poles of equal heights are standing opposite

each other on either side of the road which is 85 m

wide. From a point between them on the road, the

angles of elevation of the top of the poles are 60° and

30° respectively. Find the height of the poles and the

distances of the point from the poles.

(Use 3 =1.73)

Outside Delhi Set-3

Find 'mean' and 'mode’ of the following data:

Note: Except these, all other questions have been given in Outside Delhi Set-1 & Set-2

2. Three coins are tossed together. The probability that :

11.

25.

SECTION - A

at least one head comes up, is:

3 7
A) g (B) 3
1 3
© 3 ®) 7

height, then the angle of elevation of the sun is:
(A) 45° (B) 30°
(C) 60° (D) 0°

Class Frequency

0-15 11

15-30 8
30-45 15
45-60 7
60 -75 10
75-90 9

430/6/3

SECTION -C

Question Nos. 26 to 31 are short answer questions of 3

¢ marks each.

26.

28.

: FB)I%
. If the length of the shadow of a tower is V3 times its

The point (3, — 5) lies on the line mx — y = 11. The

value of m is:

(A)3 (B) -2
(©) 8 (D) 2
SECTION - B

using quadratic formula.

OR

(b) Find the nature of roots of the equation§

472 - 4i*x +a*-1*=0,b20

32.

. (@) Solve the quadratic equation \/3x2 +10x +7+/3 =0

The perimeters of two similar triangles are 22 ¢cm

and 33 cm respectively. If one side of first triangle is

9 cm, then find the length of corresponding side of

the second triangle.

35.

Given that /5 is an irrational number, prove that

2 + 345 is an irrational number.
1+ cos0O
sin©

sin®

Prove that = 2 cosec 0.

+cosO

(@) o, B are zeroes of the polynomial 3x — 8x + k.

40

Find the value of k, if o + p? = T

OR

(b) Find the zeroes of the polynomial 2x* + 7x + 5
and verify the relationship between its zeroes
and co-efficients.

SECTION -D
Find 'mean' and 'mode’ marks of the following data:
Class Number of Students
0-5 2
5-10 3
10-15 8
15-20 15
20-25 14
25-30 8

A drone is flying at a height of & metres. At an
instant it observes the angle of elevation of top of
an industrial turbine as 60° and angle of depression
of foot of the turbine as 30°. If height of turbine is
200 metres, find the value of & and distance of drone
from the turbine.

(Use 3 =1.73)
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ANSWERS

Delhi Set-1

SECTION - A

1. Option (B) is correct. :
Explanation: We know that product of two numbers :

= HCF x LCM
x X 20 = HCF (x, 20) x LCM(x, 20)
= xX20=2 x60
_2x60
= x=—
xX=6
. Optlon (A) is correct.

Explanation: The given points are A (-6,9)and B (2, 7)

where x; = —6;y;and x, = 2y, =
As, distance between two points

= \/(xz _x1)2+(]/2_y1)2

On substituting values we get,

AB = 2 - (-6)F +(7-9)
(2+6)* +(-2)

Ji

N :J_:Jﬁ

Thus, distance between two points =

. Option (C) is correct.
Explanation: Given: T,, = (51— 6)

= T,=(x1-6)=5-6=-1
= T,=(x2-6)=10-6=4

As, common difference (d) = T, - T;

=4-(-1)=4+1=5.

. Option (D) is correct.
Explanation: Given: p(x) = kx* - 9x + 3

As, _73 is a zero of p(x), then

)=

2
= kx(_—sj —9><_—3+3 =0
2 2

= —k+g+3—0
)
9k +54 +12
= — =0
4
= 9%k + 66 =0
Lo 66 _ 2
= “ 9 T3

-22
Thus, value of k = S

. Option (B) is correct.

Explanation: As, three coins are tossed together.
.. Total number of possible outcomes = 8

©

430/4/1

As, all possible outcomes are HHH, TTT, HTH, HHT.

THH, HTT, THT, TTH

Now, let E be the event of getting one coin shows tail
so, the favourable outcomes are HTH, THH, HHT.

Thus, number of favourable outcomes = 3
Favourable outcomes

P(E) =

Total outcomes

. Option (A) is correct.

Explanation: Given: hy: hy =1:2

Volume of cylinder 1 = Volume of cylinder 2

mrlh,
= 2 =1
Tty hy
1P x1 1
= =
17 %2
. 4
>
T,
= L 2
1, 1
r
Thus, 24 = @
£ 1

- Ratio of their radii = /2 :1

. Option (C) is correct.

Explanation: Given: V2sin6 =1

8 1 P
= sinf = = = —
V2 H
As, per pythagoras theorem,
H? = p? + B?
2y =12+ B
2-1=B?
= B=+1 =1
cos0
Now, cot® = —
sin©
B 1
and cos 0 = - 7
= to 1.1
coth = —+—
V2 2
_1 2
=5%7
and, cosecO = =2
sm@

By using (i) and (ii) we get,
cotB X cosecd = 1xv2 = 2

. Option (B) is correct.

Explanation: Given: PQ = PR = 4 cm
OQ =OR =3cm
Z0OQP = ZORP = 90°

()
..(ii)

(+Radius is L to the tangent)
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13. Option (B) is correct.

Now, in right angled AOQP, Explanation: Given, central angle (6) = 210°

By using Pythagoras theorem

= OP? = 0Q* + QP? Length of arc = — cm
= OP> = 3% + 42 3
= OP? =25 As, we know
Thus, OP =5cm L _ 2mr®
. H ength of arc =
Now, perimeter of : 360°
AOQP = OP + PQ + OQ 44 2 210°
=5+4+3 = ?=2><7><r><3600
=12cm
9. Option (D) is correct. 44 “ 3 _
Explanation: Given, o.and p are zeroes of 2x* + 5x + 1 i = 311 r
= 0, on comparing it with ax* + bx + ¢ = 0, we get H
_ _ _ = 4=r
a=2b=5,c=1 . .
b 5 : Thus, radius of circle = 4 cm.
Now, o+B=—= > i 14. Option (C) is correct.
a i Explanation: When lines are parallel, there is no
d _c_1 : solution.
an off = .= a b e
H = . — F *—
1. 1) _(a+B) _ -5 2 ; B -
o B) o :7XT:_5 Given, 14x + my = 20 and -3x + 2y = 16
On comparing with ax + by +c = 0, we get,
h lue of 1.1 _ 5 a, =14 a, =3
us, value O o B - . H blzm b2:2‘
. . H ¢ =-20 ¢, =-16
10. Option (C) is correct. On substituting in above formula.
Explanation: Given, AP. = 1042, 642, 242 { 1“ _m 20
-3 2 -16
Here, a=1032 2 .
d=642-1042 = —42 = o A
As, a,=a+ (n-1yd
H 14 %2
= 1y = 102 + (20— 1)d = ; =m
= 1052 +19d 28
= 1042 +19%(-442) -3
= 10\/\5/__ 76\2 Thus, value of m is % .
= —66+2
. ) i 15. Option (A) is correct.
Thus, 20™ term of A.R is ~66+/2.. Explanation: Given, radius of cone = 7 cm
11. Option (A) is correct. Curved surface area = 550 cm?
Explanation: Given, secf — tanf = 2 () As, per formula . l
As, tri trv identit ; CSA of cone = mr
> pet rlgonomezryl en 12y where I = slant height
1 + tan“0 = sec“0 : M,
= sec’d —tan?@ = 1 (i) = 550 = 7% 7xl
Now, by using algebraic identity 550
@-1) =@+b)(@a-b) = 5 =
we get, (sec?8 — tan?6) = (secH + tan®) (secO — tan6) i | =05
o ; " : = =25cm
By substituting Valule from () and (i) 5 Thus, slant height of cone is 25 cm.
ez (iece + tan) x i 16. Option (B) is correct.
= sec + tan® = — Explanation: Given, sin A = 2_r
2 3 H
12.0ption (D) is correct. By using Pythagorag theozrem,2
Explanation: Total possible outcomes = 52 Hz =P 5 + Bz
Number of drawn cards having 9 number = 4 3= 22 +B
i.e., 1 of each colour. = 9-4=8B
Thus, favourable outcomes = 4. = 5=8
PE) = Favourable outcomes = B=+5
Possible outcomes Substituting value of B is cos A we get,
4 1 B _ 5

=— = — i As, c0sA = = =
52 13 H 3
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17.

18.

19.

20.

21.

Option (D) is correct.
Explanation: Given, PA and PB are tangents.
ZAOB = 105°
Now, ZAOB + ZAPB = 180°
= 105° + ZAPB = 180°
- The angle between the two tangents drawn from an

external point to a circle is supplementary to the :
angle subtended by the line segment joining the :
points of contact at the centre.) :

= ZAPB = 180°-105°
=75°
And, ZOAP = 90°

(- The tangent at any point of a circle is L to the
radius through the point of contact.) :

Thus, ZOAP + ZAPB = 90° + 75°

= 165°
Option (D) is correct.
Explanation: In AABC, PQ||BC
AP PQ :
== By BPT)
AB BC By ) i
= _AP_PQ
AP + PB BC
N 2.4 _ PQ
2.4+3.6 5.4
- 24x5.4 - PQ
6 :
[+ AP =24,PB=36and BC = 54] |
= PQ =216 cm H
Option (D) is correct.

Explanation: In case of assertion,

As, median represents the middle value of the given
data. So, it means that half of the class got marks less :

than or equal to 16 not only less than 16.
So, Assertion is false.

In case of reason, according to median concept,
median divides the distribution in two equal parts. :

So, Reason is true.

Hence, Assertion is false but Reason is true.
Option (D) is correct.

Explanation: In case of Assertion,

Given: P(E) = L
999
= P(E) = 1-P(E)
A Wy, \999-1
999 999
= 999 =0 (approx)

which is not equal to 0.001
Thus, Assertion is false.

In the case of Reason: The sum of probability and its

complement is always equal to 1.
P(E) + P(E) = 1is true.
Thus, Assertion is false but Reason is true.

SECTION -B

If 45" ends with digit 0, then it must have 2 and 5 as

factor i.e., it must be divisible by 10.

But 45" = (32 X 5)" = 3% X 5" which shows that 3

and 5 are the only prime factors of 45".

As we know that according to the fundamental
theorem of arithmetic the prime factorisation of each

number is unique.

So, 2 is not a factor of 45"
Hence, 45" can never end with the digit 0.

Thus, from above, we can say that prime number
a = 2 which on multiplying with 45" makes the
product end with the digit 0.

22. Here, P(x, 0)

X =2,4,=8x,=-3andy,=-5
mx,+nx, _ my,+ny,
m+n m+n

Section formula: x =

Let the required ratiobe k : 1
Then, by section formula, the coordinates of P are
-3k+2 -5k+8
( k+1 7 k+1 j

Now, substituting coordinates of P as (x, 0)

_ -3k+2 _ -5k +8
we get, YT Tk T Tk
B ) . —5k +8 o oot

y using W &et
0=-5k+8
= 5k =8
8
= =
= 5
Value of x = _—14
13

23. (a) Probability that coin will land inside the circle

Area of circle
) = Area of rectangle

Here, area of circle = 172

= %x0.7x0.7
7

= =154 m’
Area of rectangle = L X B =3 X 2
=6m?
1.54
P(E) = A
(Substitute value in above formula)
= 0.2567
Thus, probability of coin landing inside the circle
= 0.2567 (approx)
OR

(b) When a die is thrown twice, then the total num-
ber of outcomes = 6> = 36

(i) Difference between 2 numbers obtained is 3
Pairs for this are (1,4) (4,1) (2, 5) (5, 2) (3, 6) (6, 3)
. Number of favourable outcomes = 6

Now,

Thus, P(E) = Favourable outcomes _ 6 _ 1
T Total outcomes 36 6

(ii) Sum of the numbers obtained is 8.
Here, pairs are (2, 6) (3,5) (4, 4) (5, 3) (6, 2)
. Number of favourable outcomes = 5
Favourable outcomes 5

Thus, P(E) = = —
us, P(E) Total outcomes 36




Hence, probability of difference between two

numbers is 3 = .

And, probability of sum of numbers obtained is

-
36

24. (a) Given: PA and PB are two length tangents drawn
from an external point P to a circle with centre O. :

A

B
To prove: ZAPB + ZAOB = 180°

Proof: OA L PA [-- Tangent to a circle is L to the
radius through the point of contact] :

= ZOAP = 90°
and, ZOBP =90°
Now, as the sum of the all the angles of a
quadrilateral is 360°

-~ ZOAP + LOBP + £APB + ZAOB = 360°
On substituting value of ZOAP and ZOBP we get,
90° + 90° + ZLAPB + ZAOB = 360°

= LAPB + ZAOB = 360° - 180°
-~ ZAPB + ZAOB = 180°

OR

(b) Given: CD and EF are tangents at the end points
A and B of diameter AB of a circle with centre O.

C A D
[ XO)
"E B F°

To prove: CD || EF
Proof: OA L CD and OB L EF

[As, tangent to circle is to the radius through the

point of contact]
= ZOAC = 90° and ZOBF = 90°,
= ZOAC = ZOBF = 90°

As, these are alternate interior angles and are

equal H
- CD || EF Hence Proved
25. Given: ZADE = £ACB :
AD _ AE
DB EC
A
D E
B C
To prove: AABC is isosceles
ie, AB = BC

Proof: In AABC

Hence Proved

26.

27.
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AD _ AE

DB EC
= DE || BC (By converse of BPT)
: ZADE = ZABC

(corresponding /s are equal)

But, ZADE = ZACB (given)
Thus, ZABC = ZACB (from above)
So, AB = AC

(sides opposite to equal side angles are equal)

Hence, AABC is an isosceles triangle.

Hence Proved.

SECTION -C
As, given polynomial p(x) = 6x* + 13x -5
= 6x* +15x —2x-5 =0
= 3x(2x+5-12x+5) =0

= 2x+5Bx-1) =0
= 2x+5 =0and3x-1=0
-5
= X= —
2
1
= x= =
3

So, the zeroes of p(x) are _?Sand% .

N f th By (-15+2
Ow, sum O e zeroes = ) 3 C 5

13 _ —(coefficient of x)

6  (coefficient of x*)
-5 1 _

Product of zeroes = (— X fj -
2 3 6

_constant term
coefficient of x>

Hence Verified

(a) Given, AP. =7, 10% ,14 .84

1 21
= =|10=-7|=|—-7
Here, a=7,d ( > j (2
_21-14 _ 7
2 2
and T,() =84
As, T,=a+ n-1)yd
= 84:—7=(n—1)Z
2
2
= 77x= =(n-1
)
= 2+1=n
= n =23
Now, Sy = g(a+l) = %(7+84)
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= Blor =28 _ g6l
2 2 2

Thus, sum of A.P. is 1046% .

OR
(b) Given, S, = g(2n+8)
Let n=1
T, =5
—372x1+8
S ( )
1
= —x10 =
2" >
2
Ifn=2 5= J(2x2+8) =12
Now, T,=8,-S, =12-5=7

and, common difference (d) =7-5=2

a=>5andd =12
15N term = T)s =a + (n—1)d
=5+(15-1)x2
=5+4+14%x2=5+28=233
Hence, 15th term of A.P. is 33.

28. Let +/3 be rational number

Thus, 3 = % where 2 and b are integers having no

common factor other than 1 and b # 0.

Now, V3 = %
On squaring both the sides, we get
aZ
3 = biz
= 30 = o ()

= 3 divides a®

= 3 divides a

Leta = 3¢ for some integer c.
Putting a = 3cin (i) we get,

3% = 9
= b =3
= 3 divides b*
= 3 divides b

Thus, 3 is a common factor of 2 and b.

But this contradicts the fact that 2 and b have no
common factor other than 1.
Thus, our assumption is wrong,.

Hence, /3 is an irrational number.

29. (a) Given, A(-5, y), B(2, -2), C(8, 4) and D(x, 5) are
vertices of parallelogram ABCD. Join AC and |
BD intersecting each other at the point O. As,

diagonals of a parallelogram bisect each other.

5D C 6

B -2)

. Ois the mid-point of AC as well as BD.

. mid-point of AC = (_5+8,Mj = [E,Lﬁ-‘lj
2 2 2 2

and midpoint of BD = (2+x,_2+5] = (2+x 3)

27 2 2 2
As, these points coincide at point O.
x+2 =§and y+4 _ 3
2 2 2 2
= x=3-2andy=3-4
= x=1andy=-1

Hence,x =landy = -1
Now, length of sides of a parallelogram can be
calculated by distance formula

= o -l - )
= AB = (2+5)* +(-2-y)*
= V19+1 = 50
BC = /(8 —2)* + (4 +2)*
= Jo?+6> = \36+36
=72 = 62

CD = \J(1-8)*+(5-4)°

JED @2 = J49+1

g

DA = \J(-5-1)% +(-1-5)?

= \(-6) +(-6)?
= \36+36 = V72 = 632
Thus, length of the sides of the parallelogram ABCD

are
AB = CD = /50 units
and, BC = DA = 4./2 units.
OR
(b) Given: A(6,-3), B(0, 5) and C(-2, 1), P(3, 1) and Q(2, -1)

y-axis

A(6,-3)

mx, +nx, my, + nylj

As per section formula [ p
m+n m+n
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Let ratio of AP _n then,
PB n

PG, 1) = (mx0+n><6) (mx5+n><—3j
’ m+n ) m+n

0+6n
m+n
=3m+3n=0+6n
=3m =3n
m

= — =
n

and 1= 5m—3n

=3=

m+n
>m+n=>50m-3n
=>n+3n=5m-m
m_4_4
n 4

W w
_ | =

AP m

Thus, 2= =" _1 )
PB @

n

Similarly ratio of i then,
B n

AQ
Q

mx—2+nx6] (mx1+nx—3j
m+n ’

Q@2 -1)= (

m+n

—2m+6n
= 2= —

and -1 = [M}

m+n m+n

=2m+2n=-2m+6n and-m-n=m-3n
=S2m+2m=6n-2nand-m-m=-3n+n
= 4m = 4n and 2m = 2n
éﬂ:ézl andﬂz_—zzl
n 4 n -2
Thus,ﬂzﬂzl
QB n
From (i) and (ii) we get
AP_AQ
PB QB
Given; ZAOB = 6 = 60°
OA = OB =radii = 10 cm

Area of shaded region = (Area of sector — Area of

triangle AOB)

In AOAB, let ZOBA = ZOBA = x (angles opposite to

equal sides angle sum property)
Now, ZAOB + ZOAB + ZOBA = 180°

= 60° + x +x = 180°
= 2x =120°
x = 60°
As, all angles are of 60°
- AAOB is an equilateral triangle
Now, area of AAOB = ?az
2
Area of shaded region = Omr” _ ﬁuz
360° 4

_60°
360°

><3.14><10><10—?><10><10

... (ii)

31.

32.

= 52.33-43.25
= 9.08
Thus, area of shaded region = 9.08 cm?

Given: A quadrilateral ABCD circumscribing a circle
with centre O.
D R C

A P B
To prove: ZAOB + £COD = 180°
and ZAOD + ZBOC = 180°
Construction: Join OP, OQ, OR and OS
Proof: As we know that tangents drawn from an
external point of a circle, subtend equal angles at the
centre.
W L1=42,/3=4/4,/5=/6and L7 =L8
Also, L1+ L2+ L3+ L4+ L5+ L6+ L7+ £8
= 360°(complete angle)
= 2(£2 + £3) + 2(£6 + £7) = 360°

= 2/AOB + 2/BOC = 360°
= ZLAOD + £COD = 180° (i)
Similarly, 2(£1 + £8) + 2 (£4 + £5) = 360°
= 2(£AOD + 2/BOC) = 360°
= ZAOD + Z/BOC = 180° ...(ii)

From (i) and (ii) we get,
ZAOB + £COD = 180°
ZAOD + £ZBOC = 180°
Hence proved

and

SECTION -D

(a) Quadratic equation = p** + (p* - g») x—¢* = 0.
On comparing is with ax* + bx + ¢ = 0 we get,
a=pLb=p*-g*andc= ¢

(i) As, D = b*—4ac

=@-P-4xp X

= p* + gt - 22 + 4P

=pt g+ 2 = (7 + )

Thus, D is a perfect square.

(ii) As D > 0, so roots will be real.

—b+D
(X =
2a
_ -0+
2><p2
_ i+t +d 24
sz sz
_7
pZ
-b-D
o =
2a

(P - P+

2.><p2
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_ 2
_ 2"2 =_1
2p

2
Hence, roots of the equation are 'LZ and -1.

OR
(b) Let three consecutive positive integers be,

x, (x + 1)and (x + 2)
As per given information
¥+ (+1)(x+2) =67
P2+ 2x+x+2=67
2%+ 3x+2-67=0
2x% +3x-65=0
2x* + 13x-10x-65 =0
x(2x+13)-5@2x+13)=0
2x+13)(x-5)=0
=2x+13=0andx-5=0

= x=_713andx=5

Since, integers are positive, so value of x cannot be :

negative.
Thus, three integers are
x =05,
x+1=5+1=6
andx+2=5+2=7.

33. (i)
Class | Frequency | Class mark (fx;)
interval ) (69
15-20 6 17.5 105
20-25 16 22.5 360
25-30 17 27.5 467.5
30-35 4 32.5 130
35-40 5 37.5 187.5
40-45 2 42.5 85
3f; = 50 Xfx; = 1335
— Zf X
Mean (X) = "
Zf
50

(ii) Clearly the modal class is 25-30 as it has maximum

frequency.
Thus, I =25h=5,f=17,f,=16and f; = 4
Mode, M = zo{hx(f‘fﬂ)}
2f-fo-h
{ 5><(17—16)}
2x17-16-4

25+|:5><#:|
34-20

25+£
14

_350+5
14
_ 355
T 14
= 25.36
34. (a) Given: DE || BC
AD AE
To prove: DB E
o
Construction: Join BE and CD
Draw EL 1 ABand DM L AC.

Proof: Area of AADE = %x AE x DM
1
( area ofA:Exbxh)
Area of ADEC = %x EC xDM

1
Area of AADE _ 3 AEXPM

Area of ADEC

B AL
%XECXDM EC

Similarly, Area of AADE = % x ADxEL

1
and, Area of ABDE = 5 * BDxEL

1
Areaof AMDE _ 2" P"FL 4p ”

Area of ABDE %X BDxEl DB

As, ABDE and ADEC are on same base DE and between
same parallel lines DE and BC.

Thus, area of ABDE = area of ADEC
So, from (i), (ii) and (iii)
AD_AE
DB EC
OR

.. (iii)

Hence proved.

(b) Given: PQ || BC
AD is median cutting PQ at E
A
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To prove: PE = EQ
Proof: In AAPE and AABD,
/APE = ZABD

(corresponding s are equal)

ZPAE = ZBAD
AAPE ~ AABD

proportional.
AE_PE
ED BD
Similarly, in AAEQ is AADC
ZEAQ = £DAC (common)
ZAQE = ZACD (corresponding £s)
AAEQ ~ AADC
Thus, AE = £Q
ED DC
From (i) and (ii) we get,
PE _EQ
BD DC
As, BD = DC
= PE=EQ
Given height of flag staff (AD) = 5 cm
£DCB = 30° and ZACB = 60°

Ai
5m|
D
hm
60°(30°
B xm C

Let DB = h metres and BC = xm
Now, in right angled ADBC,

£B = 90°
= tan 30° = @:ﬁ
BC «x
1 h
= = 5
V3 ox :
= x = 3 0
In right angled AABC, ZB = 90° 5
tan 60° = ﬁzm
BC X
5+h
= V3 = A5 (from (i)
= 3h-h=5=2h=5=h=25m

Now, substituting value of 'h' in Eq. (i) we get
x=25y3 =25%x 173
=4325m

Thus, height of the pedestal = 2.5 m and, its distance

from the point of observation = 4.325 m.

(common)
R (AA similarity) i
As in similar triangles, the corresponding sides are :

Q)

(A-A similarily)
(i)

(- AD s median to BO)
Hence proved. :

SECTION -E

36. (i) Plan B, 3C = 10t + 300

At initial amount time = 0
So, substituting t = 0 we get,
3C =10 x 0 + 300
= 3C=300
= C=100
Thus, initial amount we have to pay = X 100.

(ii) Charu spent X 250 to purchase Plan A, equation for

Plan A is 3C = 20t
Substitute value of C = X 250 we get,

3(250) = 20 ¢
= 750 = 20t
750
= 7 =
20

Thus, time she bought = 37.5 minutes.

(iii) (a) As, both the plans charge the same amount,

So, equate both the equations,
20t = 10t + 300,

= 20t — 10t = 300
= 10t = 300
i t =230

Thus, both the plans charge the same amount at 30
minutes.

Now, substitute ¢t = 30 in either of the equation.
Plan A; 3C = 20t

3C =20 X 30
C_ 60
3
= C =200
Thus, amount = ¥ 200
OR
(b) For 60 minutes
Value of Plan A:
3C =20 x 60
= C= 1200 =3400
3
For Plan B:
3C =10t + 300
= 3C =10 x 60 + 300
= 3C = 600 + 300
= C= ? =3300

Thus, Plan A costs ¥ 400 and Plan B costs % 300 for 60
minutes.
Hence, Plan B is better.

7

. Given: Radius of ball = 5 =3.5cm

Number of balls = 600
Dimensions of cuboid = 42 cm X 91 cm X 50 cm.

Volume of ball (V) = %RTS

On substituting volume of r = 3.5 we get

V=232 55y
377

4 22 35 35 35
= —=X—X—X—X—
10 10 10
=179.67 cm®
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Area of one ball = 477>
22 35 35
4x—x—x

(ii)

7 10 10

= 154 cm?
Area of 10 balls = area of painted surface
=154 x 10
= 1540 cm? :
(iii) (a) Volume of empty space in a box = Volume of box
— Volume of 600 balls. H
Here,
Volume of box =1 X b X h
=91 x 42 x 50
= 191100 cm?® () i
Volume of 600 balls = 600 x Volume of ball
= 600 x 179.67 [from (i)] §
= 107802 cm?® . ()
Hence, from (i) and (ii)
Volume of empty space = 191100 — 107802
= 83,298 cm®
OR i
(b) (A) Area covered by one ball in the lowermost layer
= circle formed by ball when it touches the surface :
So, area covered by one ball = nr?
_ 2 N 35 N 35

7 10 10

= 38.5 cm?
(B) Dimensions of box base = 42 cm X 91 cm.
Diameter of ball = 7 cm

= Number of balls along with its length 42 cm = -

Number of balls along with its breath 91 cm =

N 13
7

= Total numbers of balls = 6 X 13 = 78

38. As per given information
BH = 40 m, HD = 10 m, DG = 40 m, GF = 38 m
FE =53 m, and AF = 53.58 m

(i) Inright angled ABDC, ZD = 90° and £B = 45°

. BD BH + HD 40+10
= cos45°= — = =
BC BC BC
1 50 [ o 1 J
—_ = A . cos45° =—
= 22 T BC N
= BC = 5042

=50 x 1.41 = 70.50 m
(ii) In right angled AAGF, £G = 90° and £A = 45°

tan 45° = SL (- tan45° = 1)
AG
Delhi Set-2

SECTION - A
11. Option (C) is correct.
Explanation: The table shown the different cases:

Cases Outcomes (Pairs) Count

Both dice show
6

(6,6) 1

38°
= 1=
AG
= AG =38m
(iii) (a) Perimeter of AABC = AG + GD + DH + HB
+ BC + AC.
Now, in right angled AADC
/D =90° and ZACD = 60°
sin 60° = L ( sin60° = \/gj
H 2
3 AD
= 7
2 AC
3 AG+GD
= e
2 AC
3 38440
= s, —
2 AC
[From part (ii), AG = 38 m]
2
= AC=78x—
V3
156 /3
= AC=—x—
NERING)
= AC :_1563_\/§ = 52\/5
= AC =52 x 1.73
Thus, AC = 89.96 m
.. Perimeter of AABC = 38 + 40 + 10 + 40 + 70 .50
+ 89.96 (on substituting values)
= Perimeter of AABC = 288.46 m.
OR
(b) In right angled ABHE, ZH = 90° and £B = 30°
cos 30° = BH
BE
oW
2 BE
80 80
= BE = —&= = — =4624
V3173
. Length of (AF + FE + EB) = 53.58 + 53 + 46.24
= 152.82 m.
430/4/2
One die shows | (6, 1), (6, 2), (6, 3), 5
6 (first die) (6,4),(6,5)
One die shows | (1, 6), (2, 6), (3, 6), 5
6 (second die) | (4, 6), (5, 6)

Favourable outcomes =1+ 5+ 5 =11
Total outcomes = 36

Probability that at least one die shows six = %
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16.

21.

23.
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Option (C) is correct.
Explanation: tan A = rp_1
B 2

Let P = x units and B = 2x units
Use the Pythagorean theorem,
P2y B2 = \x*+(2x)
= Jx?+4x* = V52
= x+/b units
P 1
SMATH "B B

Option (B) is correct.

Explanation: The zeroes of a polynomial function
are the values of x for which p(x) = 0. Graphically, :
these are the points where the graph of p(x) inter- :

sects the x-axis.

In this case, the graph of the quadratic equation just
touches the x-axis at one point (origin). Hence, the :
quadratic equation has one distinct real root which

means the two roots are equal.
Since there is one distinct zero at x = 0.

SECTION -B

Given: Two chords BA and CD intersect at point

P outside the circle.
To Prove: APDA ~ APBC
Proof: In APDA and APBC,

C
D
P B
AN__/
ZDPA = ZCPB  (Common angle)
ZPDA = /PBC :

(Exterior angle of a cyclic quadrilateral is equal to the

opposite interior angle) :
(By AA criteria) i
Let points A(2, 5), B(—5,—2) and P(—1, m) divides AB

= APDA ~ APBC

in the ratio k : 1.

Here,
A@2,5)=x =2y, =
B(=5,-2) = x; =~ 5/y2—
P(-1l,my=x=-1,y=m ()
Using section formula: H
_kptx
F= 7% -(2)
_ kya+y
et | (3)
From (1) and (2), we get: :
kx, +x;
T ok+1
= =1k+1)=kx,+x
= —k-1=k(-5) + (2)
= —k-1=-5k+2
= 4k =3
3
= k= Z

28.

Required ratio =k:1 = % 1=3:4
From (1) and (3), we get:
_ kyyty
k+1
3
—|(-2)+5
= m= (4j( !
§+1
4
(_—6j+5
= m= 4
§+1
4
—6+20
3 4
= Y
4
14
= m= —
7
= m=2
SECTION - C

Given: ABCD is a parallelogram which means that
opposite sides are equal (AB = CD and BC = AD).

To Prove: A parallelogram circumscribing a circle is
a rhombus.

Proof: Now, according to the tangent theorem, the
lengths of tangents drawn from an external point to
a circle are always equal.

Applying this to our parallelogram:

From point B : BP = BQ . ()

From point C: CR = CQ ... (it)
From point D : DR = DS .. (ii)
From point A : AP = AS .. (iv)

Adding all these Egs. (i), (ii), (iii) and (iv):
= BP +CR+ DR+ AP =BQ + CQ + DS + AS
Rearrange the terms:
= (BP + AP) + (CR + DR)

= (BQ + CQ) + (DS + AS)
From the figure, we get:

BP + AP = AB,

CR + DR =CD, BQ + CQ =BC
and DS + AS = AD
So, substituting these values, we get:
= AB + CD = BC + AD

Now, since ABCD is a parallelogram, we already
know that AB = CD and BC = AD. So, substituting
these values:

= AB + AB = BC + BC
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31. Step 1: Assume 5 is rational number.
Let V5 = E
q
where p and g are integers with no common factors
(other than 1) and g # 0 :
2 :
= 5= [pj [Square both sides]
q :
= 5¢* = p? )
This equation shows that p? is a multiple of 5. So, we i
can write p = 5k for an integer k.
From number properties, if p*is divisible by 5, then p
must also be divisible by 5.
Step 2: Substitute p = 5k in the eq. (i)
5¢° = (5k)
= 5¢* = 25Kk*
q* = 5K .
This shows that 4% is also a multiple of 5 which means
g must also be divisible by 5. i
Step 3: H
We initially assumed that p and g have no common
factors other than 1. But now, we found that both p
and q are divisible by 5, which means they have a
common factor of 5. This contradicts our assumption
that 5 is in simplest form.
Step 4: :
Since our assumption led to a contradiction, our
assumption must be wrong. Thus, J5 cannot be
written as a fraction of two integers which means :
5 is an irrational number.
SECTION -D
33. Distance between the two ships (CD) is shown in the
diagram: H
Observer 2
357/30°
Light House
70 m
45° 30°
B C D
Ship Ship
nearest farther

= 2AB = 2BC
= AB = BC (V)

AB =CD
and BC =AD  [Given]  ..(vi)

From (v) and (vi), we can conclude that all four sides

of the parallelogram are equal:
AB = BC =CD = DA
Thus, the parallelogram is a rhombus.

35.

In AABC (for ship C):
. . AB
Using trigonometry, tan C = —
BC
t 450 p— B
= an = BC
_
= " BC
BC =70m
In AABD (for ship D):
AB
Using trigonometry, tan D = —
smg I'lg nometry n BD
t 300 p— ﬁ
= an = 2D
- i Y
V3 BD
- BD = 703 m
Distance between the two ships CD = BD - BC
= 703 -70
= 70(+/3 -1)
=70(1.73-1)
=70x0.73
=51.1m

.. The distance between the two ships is 51.1 metres.
Frequency distribution table is:

Class Interval | Frequency (f) Cumulative
Frequency (cf)
100 - 105 6 6
105-110 8 (fo) 6+8=14
110 - 115 10 (fy) 14 + 10 = 24
(Median class) | (Frequency 20
(Modal class) lies)
(Highest
frequency)
115-120 4 (f,) 24 +4 =128
120 - 125 9 28 +9 =137
125-130 37+3=40
N =40
From the table:
= Median class: Class where % = % =20

From the cumulative frequency column, 20 lies in

the class 110 — 115.

h = Class width = 115 —110 = 5 (class width)
= L = Lower boundary of modal class = 110
= ¢f = Cumulative frequency before median class

=14
= f= Frequency of median class = 10
Median = [ +| 2 |x

f

h
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40 4,
=110+ 2 x5
10

=113
Modal class: Class with maximum frequency
=110-115
= L = Lower boundary of modal class = 110
= f; = Frequency of modal class = 10
= fy = Frequency of the class before modal class
= 8 (preceding class frequency)
= f, = Frequency of the class after modal class

Delhi Set-3

4.

15.

16.

SECTION - A
Option (B) is correct.
Explanation: Given that,
o.and B are zeroes of polynomial 3x* + 14x — 5,

14
Sum of zeroes = o + B = -
5
Product of zeroes = off = -3
-14
Value of 3| 2P| — 3| 3.
of =5
3
= 3[Ej _ &
5 5

. Option (C) is correct.

Explanation: Given that,
LCM of two numbers = 3600
Since HCF is a factor of LCM of any two numbers.

So, {600, 400, 150} are factors of 3600 but 500 is not a

factor of 3600.

Hence, 500 cannot be their HCF.
Option (B) is correct.
Explanation: For given A.P.,

a,—a,_, = 32
Sa+n-1d-la+ mn-4-1)d] =32
=a+nd-d-a-nd+5d=32
= 4d =32
= d=38
Common difference of given A.P. is 8.
Option (D) is correct.

Explanation: Given that,

Radius of circle, r =7cm
C
B
7 cm
A 7cm O

’
Perimeter of quadrant of circle = 2r + TCE

22 1
= 2xX7+—x7x=— =2
- 5 5 cm

22,

24.

= 4 (succeeding class frequency)

Mode = L+[ijh

2fi—f-h

110 + _ 10-8 x5
2x10-8—-4
110+[gjx5
8

110 + 1.25
=111.25

430/4/3
SECTION -B

We know that,

Any point on the x-axis is of the form (x, 0)

Let the segment joining the points (2, -5) and (5, 3) is
divided by x-axis in the ratio k : 1

Using the section formula for y-coordinate,

ol k(3)+1(-5)
k+1
3k-5=0
A
)

So, the required ratio is 5 : 3.
Using the section formula for finding x-coordinate,
. kO+10)

k+1
E><5+Z 5
x = (Puttingk = =)
§4—1 3
3
31
3 31
X = § = §
3

31
Coordinates of point on x-axis are (;'OJ .

Given that,

Diagonal BD of parallelogram ABCD is divided by
segment AEinratio1: 2

BO 1
So, — ==
OD 2
D C
i
L=
To find: Length of AD
BE =18cm (given)
In AAOD & ABOE,
ZOBE = ZODA (alternate angles)
ZAOD = /BOE

(vertically opposite angles)
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28.

29.

By AA similarity criterion,
AAOD ~ ABOE
As ratio of corresponding sides of similar triangles are
equal, so
BE  BO
AD ~ DO
18 1
AD 2
AD =3.6cm
SECTION -C

Given polynomial,

p(x) = 9x* - 6x - 35
=9x*-21x + 15x-35
=3x(3x-7) + 5(38x-7)
=Bx+50@Bx-7)

= 3x+5=0and3x-7=0

= x 5 andx=Z
3 3

Zeroes of polynomial, p(x) are —g and % .

On comparing p(x) with ax® + bx + ¢

We get the coefficients as:
a=9b=-6andc=-35

Using the zeroes of polynomial,

5 7 2
Sum of zeroes = ——+— = —
3 3 3
5 7
Product of zeroes = (——jx(fJ = _35
3 3 9

Also, using coefficients

Sum of zeroes

1]

| =
1]

|

|

oo
Ne—
Il

W

Product of zeroes = € _3%
a 9

Since, the sum and product of zeroes are same using

zeroes and coefficients.

Hence, the relationship between zeroes and its

coefficients is verified.
To prove: V2 is an irrational number.
Proof:

Let us assume that +/2 is rational number.
R N

where p and g are co-prime integers and g # 0

On squaring both sides, we get
2

P
= 2

q

=2

= P* =24 ()

Since 2 divides pz, so, 2 divides p

Also, let p = 2m for some integer m
Putting p = 2min (i),

= @m)* = 24°

= 4m?* = 24

N qZ — sz

31.

32.

Since 2 divides 42, so, 2 divides g

Thus, 2 is a common factor of p and g. But this
contradicts the fact that p and g4 have no common
factor other than 1.

This contradiction arises by wrong assumption of
V2 being rational.

Therefore, /2 is an irrational number.
Hence proved.
Given that,
Radius of circle, 7 =14 cm
Angle subtended at centre, ZAOB = 6 = 90°

To find: Perimeter of shaded region
AAOB is right-angled triangle
Applying Pythagoras theorem,
AB?* = OA* + OB*
AB? = (14)* + (14)
AB* =196 + 19

AB? = 392
AB = {392 = 1442
=14 x 1.41 = 19.74 cm
e TR T e
o W 7 360°
=22
Perimeter of shaded region = AB + Length of arc AB
=22 + 19.74
= 41.74 cm
SECTION - D
D
C
300 m
50°
30°
A B

Let the tower be represented by BC of height 300 m

BD be the height of hot air balloon from ground AB
be the distance of base of tower from observation
point.

To Find: Height of balloon from ground and distance
of tower from point of observation

In AABC,
tan 30° = E
AB
150
V3 AB
AB =300 X 1.73 =519 m
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Distance of tower from point of observation = 519 m 45-50 475 5 2375
Now, H
In AABD, 2fi=50 | 2fx;=1675
tan 60° = BD To find: Mean and Mode
an " AB We know that,
2fix; 1675
BD Mean = =L = —— =335
= — xf; 50
3 519 i
Also,
519v3 = BD Mode = 1+—J=h
BD =519 x 1.73 = 897.87 m 2h~fo-h

Height of balloon from ground = 897.87 m Class having highest frequency (Modal Class) is 35 — 40
Lower limit of modal class, [ = 35

= fi=13,f,=11,f,=4

35. From the given data:

Class Class Mark | Frequency fixi Class size, h=5
(x;) f) Putting the values in the formula, we get:
20-25 22.5 9 202.5 Mode = 35+ Ol SN
25-30 275 8 220 2(13)-11-4
30-35 32.5 11 357.5 - 354 2 x5 = 354 10
35-40 37.5 13 4875 1 1
4045 2.5 4 170 P |
Hence, for given data mean is 33.5 and mode is 35.91.
Outside Delhi Set-1 430/6/1
SECTION - A

1. Option (A) is correct. :
Explanation: We know that number of zeroes of i
plynomial = Number of times graph touches x-axis
= Zeroes of polynomial = 3

2. Option (C) is correct.

7
Explanation: Given A.P. is: E,l,_—l,ﬁ,... We know that, P=hW 4+
22 2 2 = (6)2 & hZ + (4)2
H _3 ‘ = 36 = 1>+ 16
ere, a= 5 = 20 = W2
d= 273 T 5 T - H Now, height of solid = height of two cones
We know that, a,=a+ (n-1)d =2x 25 = 45 em
_ 3 5. Option (A) is correct.

= 2 = 5+ IR{_ Explanation: Given equations are:

3 3x-7y =1lo,3x-7y-1=0
= a, = —-21 And kx + 14y = 6 or, kx + 14y—-6 =10

2 For a pair of linear equations in two variables to be

-39 H inconsistent,
= W= o _b,a

3. Option (D) is correct. : a b ¢
Explanation: A line representing linear equation in 3 -7 -1
two variables intersects x-axis aty = 0 = - T F
: k 14 -6
For, 2x-3y=6 H
At =0 = Tk =42
2x-3(0) =6 = k=-6

= 2x-0=6 6. Option (C) is correct.
N 2x =6 Explanation: When two dice are rolled together, the
= x=3 outcomes are:

(1,1),(1,2),(1,3),(1,4),(15),(16)
21),22),23),24,25),26)
(3,1),(3,2),(3,3),(3,4),3,5),(3,6)
4,1), (4,2),4,3), (4, 4), (4,5), 4, 6)
6,1),(5,2),(5,3), (5,4), (5,5), (5,6)

Therefore, the coordinates are (3, 0).
4. Option (B) is correct.
Explanation: Given, Radius (r) = 4 cm
Slant height (I) = 6 cm
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10.

11.

12.

. Option (B) is correct.

(6,1),(6,2), (6,3),(6,4), (6,5), (6,6)
The favourable outcomes that

outcomes

6 1
= P(getting sum more than9) = — = —
(getting su ' n9) 36 6

. Option (D) is correct. H
Explanation: Points taken in order are A (2, -2),

B (8,4), C (4,8) and D (-2, 2)

Since, ABCD is a rectangle, AC and BD are diagonals

and are equal in length.
Using distance formula,

AC = \/(xz—xl)2+(yz—y1)2
AC = J(4-2) +(8—(-2)?

=
= AC = (2)* +(10)*
= AC = 104
= AC = 226

Explanation: Here, ZOAP = 90°

= sin 30° = %
or

1 2.5

= - = =2
2 oP
= OP =5cm

. Option (A) is correct._

Explanation: P(E) + P(E) =1
P(E) =57% = 0.57

= 057+ P(E) =1
= P(E) =1-057
= P(E) =043
Option (C) is correct.
Explanation: Length of arc = 3 900 x 27y
0 x 2% % x7 = %
360° 7 3
180° A
= 6 = 5 € 60
Option (B) is correct.
Explanation: Since DE || BC
AD  AE
= -
DB EC
x+1 2x+1
= _— =
3 4
= 4(x+1) =32x + 1)
= 4x +4 =6x+3
= 2x =1
1
= X = —
2
Option (D) is correct.

Explanation: The outcomes when three coins are
tossed, are: HHH, HHT, HTH, THH, TTT, TTH,

THT, HTT
= Number of favourable outcomes =
with exactly one head = 3

= P(exactly one head) = S

= 36 outcomes

ive sum more than i
9 are: (5, 5), (5, 6), (6, 5), (6, 4), (4, 6) and (6, 6) = 6

(radius is
perpendicular to the tangent at the point of contact) :

Outcomes

13.

14.

15.

16.

17.

18.

Option (A) is correct.
Explanation: Here, OC is perpendicular to AB
= AC = BC (perpendicular from centre bisects the
chord)
In AOCA,
OC? + AC? = OA?

= (2.1 + AC? = (3.5)%

= 441 + AC* = 12.25

= AC? =784

= AC =238

Now, AB =2XAC=2x28=5.6cm

Option (D) is correct.
Explanation: Given, /3 sin® = cos 6

1
= tanf = —
V3
= tan 6 = tan 30°
= 0 = 30°

Option (A) is correct.
Explanation: The formula for mean, using the

d
assumed mean method isx = A+ %
= X=A+d
Option (A) is correct.

Explanation: S, = g(3n +1)
Taking n=1
= S| = 1(3 x1+1)
2
= Si=2=mn
Therefore, the first term of A.P. is 2.
Option (C) is correct.
Explanation: Here, E
AC 2
=3 sin C = 1
2
A
B C
= sin C = sin 30°
= ZC =30°
= cos C = cos 30°
3
= cosC = -

Option (D) is correct.
Explanation: Volume of empty space = volume of
cylinder — volume of cone

= Volume of empty space = nr’h 7%nr2h

= Volume of empty space = %TCTZI’I

= Volume of empty space = %x 450

=2 X 150 = 300 cm?



19.

20.

21.
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Option (C) is correct.

Explanation: Assertion: (a+ \/E)(a —\/5) =a*- bis

rational number. Thus, assertion is true.

Reason: The product of two irrational numbers can
be either rational or irrational, depending on the :
specific numbers. Thus the reason statement is false. :

Option (A) is correct.
Explanation: Since AABC ~ APQR

= LA = LP
= 4B = ZQ
= ZC = ZR

So, ZA+ 4B+ ZC = 180°

(Angle sum property of triangle)

= 65°+ £B + 60° = 180°

= 125° + ZB = 180°
= £B =180°-125°
= 4B =55°=ZQ

Thus, assertion is true.

Reason: Sum of all angles of a triangle is always 180°.
Thus, reason is also true and is the correct explanation
of assertion. By using this angle sum property only,

we have proved that Z/B = £Q = 55°
SECTION -B

(a) Given equation is: 4x>~9x + 3 =10
Here,a =4,b=-9andc =3

—b+~b* —4dac

Using quadratic formula, x =

2a
2
o _ —(-9)£(-9)" —4x4x3
2x4
9++/81-48
= x= """
2x4
9+4/33 9-.33
= X = orx =
8 8
OR

(b) Given, 332 - 44/3x + 4 =0
Here,a =3,b = —4J3 andc =4
Since, D = b?-4ac
= D = (4J3)" —4x3x4
= D =16 x3-48
= D =48-48 .
Here, D = 0, thus the equation has real and equal
roots. i
Given: AB || DC

OA OB
To prove: — = —

ocC OD

A B

23.

24.

25.

Proof: In AOAB ~ AOCD,

Since, AB || DC (given)

= ZOAB = £0CD (alternate interior angle)
And, ZOBA = Z0DC (alternate interior angle)
By AA similarity criterion, AOAB ~ AOCD.

By CPCT, oA _ 0B Hence proved
ocC OD
Total number of discs = 120

Number of favourable outcomes

P(E) =
Number of total outcomes

(i) Number of discs bearing a two-digit number = 90
(from 10 to 99)

%0 _3

120 4

(ii) Number of discs bearing a perfect square = 10
(1, 4,9, 16,25, 36, 49, 64, 81, 100)

= P(bears a 2-digit number) =

10 1
= P(bears perfect are) = — = —
(bears perfect square) e 12
cos45°
@ —
tan 30° + sin 60
1§ 1
2 _ 2
1 B3 243
B2 2B
_23 _ e
52 5
OR
(b) To verify, sin24 = —=20A4 ¢ 4 = 30°
1+tan” A
Solving LHS = sin 2A = sin 2 X 30°
= sin 60°
_ 3
2
Solving RHS
2><i
2tan A _ 2tan 30° _ V3
T+tan®*A 1+ tan?30° ( 1 jz
1+ —=
V3

2x3
1+1 V34
3
_ ¥
2

Therefore, LHS = RHS
By prime factorisaton:
180 = 22 x 3% x 5!
140 =22 x 5! x 7!
210 =2' x 3! x 5! x 7!
= HCF (180, 140, 210) = 2! x 5! = 10

Hence verified
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SECTION -C
26. (a) p(x) = 8x%—5x—1
= Sum of zeroes = o + B = b _ =5 _>
a 8 8
And product of zeroes = off = e -
a 8 8

Now, p(x) = k{x* — (sum of zeroes)x + (product of

zeroes)}, where k is any real number

, (2 2 2 2
- oo =+ =3 (5 )

. (2842 4
= p(x) = k{x —[ B(:—B OL) qB}
" o) = k{xz(%%“)] +§B}

5
2x =
kdx? _18 x+_i1
= p(x) = ) (gj
_ ke[ 20,222
= pex) = o)
= p(x) = k{x*>+ 10x - 32}
Let k=1

Thus, p(x) = »* + 10x—32s the required polynomial. }
OR :

(b)
=

L el

U

Now, sum of zeroes

—(coeffficientof x) _ —b

p(x) = 3%+ x-10

p(x) = 3x% + 6x-5x - 10
p(x) = 3x(x + 2) - 5(x + 2)

p(x) = (Bx-5)(x + 2)

3x-5=0o0rx+2=0

X = E0ch=—2
3

5
— and B =-2
3 B

3 3

=

Also,

So,_—b =a+p
a

Now, product of zeroes = aff = gx -2 = —

Also

So, & =op
a

constantterm _ ¢
" coefficient of x? a 3

coefficient of x* a

Hence verified. :

o+f= §+(—2)

-10
3

27.

28.

29.

Perimeter of park = 100 m
= 2(length + breadth) = 100
Let length of rectangular park be x m
= Breadth of park = (50 - x) m
According to question,
x X (50 -x) = 600
50x — x* = 600
x* - 50x + 600 =0
x*—30x — 20x + 600 = 0
x(x —30) —20(x —30)= 0
(x-30)(x—-20) =0
x = 30,20
Therefore, when length of rectangle = 30 m, then

breadth = 20 m and when , length of rectangle = 20
m, then breadth = 30 m.

Least length that can be measured using any of the
rods an exact number of times = LCM (120, 100, 150)
= 120 = 23 x 3! x 5!

100 = 2% x 5

50 =Z8Ba3! x 52
=LCM (120, 100, 150) = 23 x 52 x 3! = 600
Thus, the least length that can be measured using

any of the rods an exact number of times is 600 cm.
Now, number of times each rod will be used:

| A A

For 120 cm, yih — @ =15
120

For 100 cm, n= @ =6
100

For 150 cm, n= @ =4
150

Area of shaded region = area of 2 sectors

=P X L nr?
360°
= Area = 2x 30 xgx7x7
360° 7
1
= Area = g><11><7
= Area = g cm? = 25.67 cm?

Now, perimeter of shaded region = Length of two

arcs + Length of 2 diameters

0

Peri =|2x 2y |+ (2% 2r

= erimeter ( 360° j ( )
30° 22
= Perimeter = [2X3600X2X7><7j+(4x7)
. 1

= Perimeter = EXZZ +(28)
= Perimeter = 2—32 +28
= Perimeter = 2 ; 84
= Perimeter = 106

= ? cm = 35.33 cm
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31.
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tan© cot

+ = sec O cosec 6 + 1
1-cot® 1-tan6

To pove:
Solving LHS,
sin® [ cos 9)
_ cos® | sin6
1- c959 1- sin O
sin® cos6

sin© cos6
cosO n sin 0

- (sinefcoseJ [Cose—sinej

sin® cos0

sin 6 sin 6 cos6 cos6

X X
cos® sinO-cos® sin® cosO—sin6

sin®@ cos® 0

cosO(sin® —cosB) sin6x(cosd —sin6)

sin*@ cos®0
cos0(sin 6 — cos0)

sin B x —(sin O — cos 0)
sin® 0 cos’ 0
cos0(sin 6 — cos0)

sin O(sin O — cos 0)

sin® @ x (sin 0) — cos® @ x (cos 0)
cos0(sin B — cos0)sin 6

sin® 0 — cos’ 0

= cos0sinO(sin O — cos0)
Since a° - b® = (a - b)(@® + V* + ab)
Puttinga = sin 6, b = cos 6

(sin® — cosB)(sin* O + cos” B + cosHsin O)
= cos 0sin 6(sin O — cos 0)

_ (sin*0+ cos’ B+ cosBsin O)

cos0sin O

_ (sin*6+cos’ ) +cosHsin O
a cosOsin 6
Ascos? A +sin?A =1

_ 1+cos0+sind

" cosHsin®

1 cos0sin®

" cos0sin®
1 1

= X
cosf sin0

cos0sin 6

+1

=secO X cosecO + 1
= 1+ sec 6 cosec 0
= RHS

(a) Given thatay = 16 and a, = a5 + 12

We know that, a, =a+ (n-1)d H
= a+2d =16 ()
and a+6d=a+4d+12 :
= 2d =12

= d=6

Putting this value of ‘d’ in (i)

Hence proved

= a+12 =16

= a=4
Therefore, the A.P.is 4, 10,16, ......
Now,

S, = g(2a+(n—l)d)

= S, = %(2x4+(29—1)6)
= S, = 22—9(8+28><6)
= S, = §(176)
2
= S, =29 x 88
= S, = 2552
OR
(b) Here, a,=5+2n
So, a,=5+2(1)=5+2=7
and a,, =5+ 2(20) =5+ 40 =45
n
S, = —(a+l
.= 2@+
= S, = @(7+45)
2
= S, =10 x 52
= S, =520

Now, let us check whether 52 is a term of this A.P. or
not.

So, a =7
a, =5+22)=5+4=9
d=9-7=2
So, a,=a+ (n-1yd
= 52 =7+ mn-1)2
= 45 = (n-1)2
= §=n—1
2
= §+1=n
2
47
= n= —
2

Since, 1 is not an integer, it proves that 52 is not a
term of this A.P.

SECTION -D
32. (@)2x+y=9
X 4.5
Y 0 7
x-2y=2
X 0 4
y 0 -1
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\X y-axis
9

x-2y=2

y'-axis

Therefore, the solution is (4, 1)
OR
(b) Case 1:
6x

Interest donIx = —
nterest earned onY x = 7o

Sy
100

Interest earned on X y
5 5y
100 100

= 6x + 5y = 120000
Case 2:

According to question:

Interest earned on X x

Interest earned onIy = —~

According to question: 4 + SH

100 100

= 3x + 8y = 126000
Multtiplying (ii) by 2
= 6x + 16y = 252000
Subtracting (i) from: (iii)
16y — 5y = 132000

= 11y = 132000
= y= 12000
Putting this value of y in (i)

6x + 60000 = 120000
= 6x = 60000
= x = 10000
So, x = ¥10000 and y = X 12,000

33. (a) Here, BD = BF = 6cm

= 1200

= 1260

(i)

...(iii)

(tangents from a common point are equal)

10ecm C
(tangents from a common

B 6cm D
and CD = CE = 10 cm
point are equal)

Let AF = AE = x cm (tangents
point are equal)

Area of AABC = VS(s—a)(s—b)(s—¢)

from a common

Here, a(BC) = 16 cm,
b(AC) = (10 + x) cm,
¢(AB) = (6 + x) cm
- _ 16+ (10+x)+ (6 +x)
2
32+ 2x
= s =
2
= s=16+«x
Now, area = [(16+x)(16+x—~16)(16 +x —10 - x)
(16+x-6—-x)
= Area = /(16 + x)(x)(6)(10)
- Area = (16 +x)60x
= Area = V60x* +960x (1)
1
Now, area of AOBC = Y X BC x OD
1 2
= ) X 16 X 4 = 32 cm
1
Area of AOAC = 3 x AC x OE
1
= 5 X (10 +x) x 4
=2(10 + x) cm?
Area of AOAB = % X AB x OF
_1 X (6+x)x4
2
= 2(6 + x) cm?
Area of AABC =32 + 20 + 2x + 12 + 2x
=64 + 4x ... (i)

From (i) and (ii)

V60x* +960x =64 + 4x

= 60x% + 960x = (64 + 4x)?
= 60x% + 960x = 4096 + 16x> + 512x
= 445 + 448x — 4096 = 0
= 11x% 4+ 112x - 1024 =0
= 11x% + 176x - 64x - 1024 =0
= 1lx(x + 16)-64(x + 16) =0
= (x +16) (11x—64) =0
= x =-16, %
11

x = -16 can’t be used as length cannot be negative
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64

11

Thus, AE = % cm
11

OR
A

|

ZAOB = 120°

S0, x =

(i) Here,
Now, ZOAP = 90° = £ZOBP

(radius is perpendicular at the point of contact)

So, ZOAP + £ZAPB + ZOBP + ZAOB = 360°

(Angle sum property of quadrilateral)

=90° + LAPB + 90° + 120° = 360°

= ZAPB = 360° - 300°
= ZAPB = 60°
Now, in AOAP and AOBP
OA = OB (radius)
AP = BP
(tangents from a common point are equal) :
OP = OP (common)
By SSS, AOAP = AOBP :
By CPCT, @ ZOPA = ZOPB = 0% _ 30°
(ii) Now, in AOAP
sin 30° = o4
()4
1 10
= - = —
2 opP
= OP =20 cm
o OA
Also, tan 30° = AP
R 1 _10
NCRY
= AP = 10/3 cm

So, perimeter of AOAP = OA + OP + AP
Perimeter = 10 + 20 + 10v/3

Perimeter = 30 + 10v/3
Perimeter = 10(3+\/§) cm
PA = PB

= ZPAB = Z/PBA :

(angles opposite to equal sides of a triangle are
equal) :

=/PAB + £PBA + ZAPB = 180°

= 2/PAB + 60° = 180°

= 2/PAB = 120°

= ZPAB = 60° = ZPBA

Thus, AAPB is an equilateral triangle

= AB = AP = 103

(tangents from a common point are equal)

34. Here, let AB =h
A
30°
60
B 30° ET
9m

60° l

C
D
So, in AABE

AB 1 h

tan30° = 22 = = = ——
an BE _ V3 BE
= BE = I3
Here, BE =CD = /3
Now, in AACD
B = AC
CD
h+9
v Yt siasd
3
= 3h=h+9
= 2h =9
9
= h== =45m
2

So, height of multi-storeyed building =9 + 4.5 =13.5m
Also, CD = /3

— CD = 453
= CD =45 x 1.73
= CD =7.785 m

So, distance between the two buildings = 7.785 m

35. Calculating mean

Class Class Frequency fxi
Mark (x;) (i)
15-20 |17.5 12 210
20-25 | 22.5 10 225
25-30 | 27.5 15 412.5
30-35 | 325 11 357.5
3540 |[375 7 262.5
40-45 | 425 5 212.5
=60 | Zfx; = 1680
—  Zfx
Mean, x = sf
= x = 180
60

- x =28
Now, calculating mode

Class Frequency (f;)
15-20 12

20-25 10 = f,

25-30 15=f

30-35 11=f,
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35-40
40-45
Now, L =25,f, = 15,f,=10,f, = 11, h = 5

mode = L+;f°xh

2fi=fi— L
= mode = 25+ _15-10
30-10-11
= mode = 25+ g x5
= mode = 25+ %
= mode = ? =27.78
SECTION -E
36. (i) Given: IEQ | AC
S
A A Q
A
1 | L\
A R P B
= In ABPQ and ABAC ;
= /B = /B (common) i

and ZBPQ = ZBAC = 90°
by AA similarity criterion

ABPQ ~ ABAC H
Thus, PQ _ BP _BQ )
AC BA BC é
(ii) Here, BP = %AB
(P and R trisect AB; given)
BP 1
= _— = —
BA 3 .
PQ 1 v i
N == From (i)) :
AC 3 ( o
1
= PQ = EAC
(iii) (a) Since AB =3 cm
= BP=1AB=1><3=1
3 3 H
Now, AB =A (given) |
= £C = /B = 45° H
Now, in ABPQ
cos 45° = BP
BQ
11
- NS ;
= BQ = 2 cm (i)
Also, since P and R trisect AB i
= BP = RP = AR
= BR = 2BP
= BR =2cm

(corresponding angles)

Inin ABRS
cos 45° = BR
BS
1 2
= —_— = —
V2 BS
= BS = 242 cm ...(iii)
From (ii) and (iii)
BQ _ 2 _1
BS 242 2
1
= BQ = —BS
2
OR
(b) Since, BR = 2cm and AB = 3 cm
BR _2 _BS
= AB 3 BC
= BS = 2BC
3
Here, in ABRS, BR? + RS? = BS?
2 2
= BR® + RS* = [gBC]
= BR? + RS* = g—BC2 Hence proved

37. (i) Outer radius of bowl, R = 10.5 cm
= Diameter = 2 X R = 21 cm = Length and breadth
of cuboidal box
Height of bowl = outer radius
= r = 10.5 cm = Height of cuboidal box
So, the dimensions of cuboidal box are:
[=21cm,b=21cm, h =105cm
(ii) TSA of cuboidal box = 2(Ib + bh + hl)
=2(21 x 21 + 21 x 10.5 + 10.5 x 21)
= 2(441 + 220.5 + 220.5)

= 2(882)
= 1764 cm®
(iii) (a) Capacity of bowl = %mﬁ
2
= 3 X 3.14 x 10 x 10 x 10
-2 x 314 x 10
3
= 2093.33 cm’
Capacity of cuboidal box = Ibh
=21 x 21 x 10.5
= 4630.5 cm’
Difference in capacity = 4630.5-2093.33 = 2537.17 cm®
OR

(b) Area to be painted = CSA of bowl + area of ring
=2nr? + (nR? - nr?)
= 2nr* + mR? - mr?
= mr? + nR?
= n(r* + R?)
= 3.14 {(10)* + (10.5)*}
= 3.14(100 + 110.25)
=3.14 x 210.25
= 660.185 cm?
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Putting value of k in this equation
38. (i) Distance OP = \/(xz X))+ (Y, —y) & 1

2 2 = y -
- OP = (B0 +(6-0) (éjﬂ
2
= OP = +/(8)* +(6)* 9
N OP = V64 +36 = y= (5] =36
= OP = /100 2
= OP = 10 units OR
(ii) Equation of line QS is 2x + 9y = 42 i (b) By distance formula,
On y-axis, x-coordinate (abscissa) is zero. Distance between two points (x;, x;) and (yy, ) is
2(0) + 9y = 42 given by
= Oy =42 d =, —x )+, -y, )
2 u ; (\8/ 62) 1 Y=V
o3 Q=122
Therefore, the coordinates of the point where the : B 3
line QS intersects y-axis are ( '7j
3 = PQ = V@) +(-4)
(iii) (a) Let the ratiobe k: 1.
Now, = PQ = V16 +16
R = m1x2+mle,mly2+mzy1 = PQ = V32
m, +m, m, +m, = PQ = 42 units
_ (K®)+1(0) k(6)+1(0) Now, R =
= (4.8,y)—( 1 kel S =(-606) : ]
— (-6-0)*+(6-0
g oo [SE 6K = Os ~NTeRR(Es 0)
= @80 = (k1% . 05 = J(=6) +(6)?
On comparing, " = 0S = /36 +36
i : = 0S = 72
= 4.8k + 4.8 = 8k = 0S = 632
= k=2 ' 0s 62
2
6k H ==z
And = — 3 3
Y7k '
Outside Delhi Set-2 430/6/2
SECTION - A : . 31
5. Option (D) is correct. Required probability = 36 12
Explanation: a= ? 15. Option (B) is correct.
9 13 -4 Explanation: sin6 = %
i — s :
3 ‘w8 3 : —
a5 =a+ 14d 056 = V1-sin"0
= 2t _hoL_ [
3 3 81 81
- 4.5
3 =
7. Option (B) is correct. ino
Explanation: Let P(x) = a(x—0)(x + 2) tang = ™
= ax(x + 2) cos®

Putting a = 4 gives P(x) = 4x(x + 2) 1
13. Option (B) is correct. 9
Explanation: Total number of cases = 6 X 6 = 36 W -y~
Favourable cases = (1, 2), (2, 4), (3, 6) : w5 4
Number of favourable cases = 3 9
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SECTION - B
23. 144 = 2% x 3°
180 = 2% x 3% x 5!
192 = 2° x 3!
HCF =2 x3'=4x3=12
25. < :
D E :
A ” B :
In ACAB, using basic proportionality theorem,
CD _ CE o
= == )
DA EB :
In ACDB, using basic proportionality theorem, :
CF CE by
—_— = — (i)
FD  EB g
From (i) and (ii),
o _cr
DA FD
DA _ FD
CD CF
Adding 1 to both sides,
DA+CD _ FD+CF
CD CF
CA CD
= = = ==
CD CF
= CA x CF = CD?
= DC? = CF x AC
SECTION -C
26. 48 =2 x 3!
52 =22 x 13!
56 =2°x 7!

LCM of 48, 52 and 56 = 2* x 3 x 13 x 7 = 4368

cm
Minimum distance covered in meeting 10 times
= 4368 x 10
= 43680 cm
=436.8 m

SRR PR T
tan?0 cot?0

_ tan?0+1 [ cot?0+1

B tan0 cot’0

sec? 0 x cosec?0 x

xtan?0

tam2 0
(1 + cot?0)(1 + tan?0)

cosec?0 X sec?0
1

sin?0cos? 0

They meet each other when each have covered 4368

i

1
 sin?6(1-sin?0)
_ 1
sin?0 —sin* 0
= RHS Hence proved
31. Let the number be x
Given X +1 B
x 6
*+1 _ 13
x
6x* + 6 = 13x
6x*~13x + 6 =0
6>~ 9x—4x+6 =0
3x(2x-3)-2(2x-3) =0
(2x-3)(3x-2) =0
3 2
X==or=
2 3
SECTION -D
32. A C
h h
- 60° 30° 5
X Y 85—x
Let the height of the pole be 'A'.
Let P be a point at a distance 'x' m from pole AB.
From AABP, tan 60° = E
x
gl
x
h = 3h ()
From ACDP, tan 30° = h
85—x
1 h
V3 85-x
85-x = \3h ...(if)
Substituting (i) in (ii)
= 85— x = V3x3x
= 85—x =3x
= 4x = 85
85
=

x=— =2125m
4

(Distance of first pole from point P)
Height of the pole = h = \3x
=173 x21.25
=36.76 m
Distance of point P from pole AB
=x=2125m
Distance of P from pole CD
=85-x
=85-21.25
=63.75m



34.
Class f; x; fax;
0-15 11 7.5 82.5
15-30 8 22.5 180
3045 15 37.5 562.5
45-60 7 52.5 367.5
60-75 10 67.5 675
75-90 9 82.5 742.5
3f, = 60 fa; = 2610
Zfix;
Mean = Sf
_ 2610
60
Outside Delhi Set-3
SECTION - A

2. Option (B) is correct.
Explanation: Total number of cases = 8
Number of favourable cases = 7

P(at least one head) = 7

8
4. Option (B) is correct.
Explanation:
A
h
B 6
V3 ¢

h 1
tanf= —— = =
an \/gh \/5

Angle of elevation, 6 = 30°
11. Option (D) is correct.

Explanation: Substituting the point (3, -5) in the

equation mx —y = 11 gives

3m+5=11

3m =6

m=2
SECTION -B

23. (a) a=3,b=10,c= 7\3
Given quadratic equation is: 3x2+10x+73 =0

On comparing the above equation with ax® + bx + ¢

=0, we get

By quadratic formula,

b+ —dac

= 2a
104102 —4x~/3x7/3
243

1016
243

(b)

25.

26.
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=435
Modal class = 30-45
(as maximum frequency is 15)
L=30,h=15
fo=8f=15f=7

L+£ fi=fo jxh
fifo=fa

30+[ﬁjx15
30-8-7

= 30+1><15
15

Mode

30+7
=37

430/6/3
~10-4
243

-10£4

-5 -
6 -l4
- R N

10+4
yNE)

OR
a=4,b=-4a%c=a*-t*
Given quadratic equation is: 4x* — 4a%x + a* - b* = 0
On comparing the above equation with ax® + bx + ¢
=0, we get
Discriminant = b* - 4ac
= (4a?’ -4 x 4 x (a* =%
= 16a* - 16a* + 16b*
= 160" > 0
Discriminant > 0 and a perfect square.
Hence the roots are real, distinct and rational.
Let the corresponding side of the second triangle be x.
For similar triangles, ratio of corresponding sides
will be equal to the ratio of the perimeters of the
corresponding triangles.

9_2

x 33

29_2

x 3

2x =27

x = 2—7 =13.5cm
2

SECTION -C

Given that /5 is irrational

Assume that 2+ 3+/5 is rational.
That means there exists some rational number a such
that 2+ 35 =a

= 35 =4-2
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a-2
- % =22
32.
. . . a-2 . . L
Since a is rational, 3 is also rational which :
contradicts our assumption since \/g is irrational.
Hence we conclude that 2 +3+/5 is irrational.
28. LHS = sin® 1+lcose
1+ cos6 sin©
_ sin 0+ (1+cos 9)2
"~ sinB(1+cos6)
_ sin20+1+2cos0 + cos? 0
B sinB(1 + cos0)
2+ 2cos0 . )
= 7sin9(1+cose) (v sin“® + cos™® = 1)
2(1+ cos0)
~ sinO(1+ cosB)
= '2 = 2 cosec 0
sin®
= RHS Hence proved
31. (a)H +B b _8 ;
. , O =— = —
a) Here p 3
op =S = K
a 3 35.
o? + B2 = (o0 + B)*—20B
40 _(8Y _2k
9 3 3
% 64 40 _8
3 9 9 9 3
2k =8=k=4
OR
(b) 222+ 7x+5=0
2x% +2x+5x +5 =0
2¢(x+ 1) +5(x+1)=0
x+1D@x+5) =0
x=-lor —
2
-5
The zeroes are -1 and — .
-5 -7 -b
Sum of zeroes = (-1 +[*J = — = —
1 2 2 a

-5
Product of zeroes = (4)[—) _o_¢
2 2 a

SECTION -D
Class Frequency x; fx;
(i)

0-5 2 2.5 5
5-10 3 7.5 22.5
10-15 8 12.5 100
15-20 15 17.5 262.5
20-25 14 22.5 315
25-30 8 275 220

Xf; =50 Xfix; =925
Mean = 2% = 22 _ 185
3f. 50
Mode = L+[fl_f0]><h
2fi—fo-f

Modal class = 15-20
(as maximum frequency belongs to this class)

L=15
fi=15f=8/f=14
h=5
15-8
= 15+ —— |x5
" (30—8—14}(
= 15+ZX5
8
= 19.375
E
200-h
60° ]
A N D
h h
ul 30°
B X C
h
From AABC, tan 30° = -
1 n
V3o«
= x = 3h ()
200—h
From AADE, tan60° = Y
200-h
J3 =
3
3h =200-h
4h = 200
h= 200 _ 50

x = 31 =1.73 x 50
=86.5m
aa



