Solved Paper 2022

Mathematics (Standard) (TERM-II)
CLASS-X

Time : 2 Hours Max. Marks : 40

General Instructions :
(i) This question paper consists of 14 questions. All questions are compulsory.
(ii) This question paper is divided into four sections — A, B, C and D.
(iii) Section A contains 6 questions (Q No. 1 to 6) of 2 marks each. Internal choice has been provided in two questions.
(iv) Section B contains 4 questions (Q No. 7 to 10) of 3 marks each. Internal choice has been provided in one question.

(v) Section C contains 4 questions (Q No. 11 to 14) of 4 marks each. An internal choice has been provided in one ques-
tion. It also contains two case study board questions.

(vii) Use of calculator is not permitted.

| Term-11, Delhi Set-I—SERIES: PPQQC/2

Code No. 30/2/1

| SECTION - A

Question Numbers 1 to 6 carry 2 marks each.

1. Solve the quadratic equation: ¥+ 2\/Ex -6 =90

for x.
Ans. Given quadratic equation is:

2+ 22x-6 =0

x2+3\/§x—\/zx—6=0

x(x+3J2)- V2 x+32)=0

(r+32)(x-2)=0

x+3\/5 =Oorx—\/E =0
x=—3\/§ orx = \/5

(a) Which term of the A.P.

I

OR
(b) Find a and b so that the numbers
a,7,b,23 arein A.P.
Ans. (a) Given A.P. is:
11 1
-—=,=-3,-=,..
2 2
11

Here, first term,a = — <

2

common difference,

According to question,

49
="y
49
= ?=u+(n—l)d
[since, a,, = a + (n - 1)d]
49 11 5
or, ?:_E+(H_I)E
49 11 5
or, ?+?=(n—l)z
5
or, 30=(n—l)5
60
or, n—1=?
or, n=12+1
=13

49
Hence, 13th term of A.P. is 7

OR
(b) Given, numbers a, 7, b, 23 are in A.P..
7-a=b-7=23-b
[A.P. has equal common difference]
By equating, b-7=23-b

= 2b =30
= b=15
Now, equating 7-a=0b-7
= 7-a=15-7
[Putting the value of 4]
= —a=1
= =-1
Hence, a=-1landb=15.

3. A solid piece of metal in the form of a cuboid of

dimensions 11 cm X 7 cm X 7 cm is melted to form

‘n’ number of solid spheres of radii 7 cm each.
Find the value of n. 2
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Ans.We know that, volume of cuboid =1 X b X h

3
volume of sphere = ET"’

Given, [ =11 cm
b =7cm,
7
h=7cmandr = ECm
Here,

volume of cuboid = n X volume of sphere

4 (7Y
or, 11X7X7 =nX -0 =
3 (2

4 22 7 7 7

11 = —X—X—=X—=X—
or, X7 X7 n><37222
1Ix7x7x3x7x2x2x%x2
or, n =
4x22x7x7x7
or, n=3

4. (a) InFig.1, ABis diameter of a circle centred at O.
BC is tangent to the circle at B. If OP bisects the
chord AD and ZAOP = 60°, then find ZC.

A

60°

B C
Fig. 1
OR

(b) InFig.2, XAY is a tangent to the circle centred at
O.If ZABO = 40°, then find ZBAY and ZAOB.

+X
A O
N
B
TY
Fig.2

Ans.(a) Given, OP bisect the chord AD.

OPLAD
/P =90°and ZB = 90°
A
P
60°
O
D
-0 0
B C

ZBOP = 180° - 60° = 120°
ZP =90°
.. OP bisect the chord AD, as radius bisect the chord
at 90°.

Now, in quad. BOPC, applying angle sum property
ZP+ ZB + £0 + £C = 360°
or, 90°+ 90° + 120° + £C = 360°

or, ZC = 360° - 300° = 60°
OR
(b)
X
A o
N
B
Y
Given, ZABO = 40°
ZXAO = 90°
(Angle between radius and tangent)

OA= OB (Radii of same circle)

= Z0AB= ZOBA
ZOAB = 40°

Now, applying linear pair of angles property,
we get

ZBAY + ZOAB + £XAO = 180°
= ZBAY + 40° + 90° = 180°
= ZBAY + 130° = 180°
= ZBAY = 180° - 130° = 50°
Now, in AAOB,

ZAOB + ZOAB + ZOBA = 180°
or, ZAOB + 40° + 40° = 180°

or, ZAOB = 180° - 80° = 100°
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5. If mode of the following frequency distribution is
55, then find the value of x.

G Talals[sle]s
slm|lg|s|8|x
Frequency 10 7 x 15 | 10 | 12
C D
Ans. Given:
Mode of frequency distribution = 55
So, modal class is 45 — 60. Ans. In AABC,
Lower limit (I) = 45
Class interval (h) = 15 tan 30° = CB
AISO, fO = 15,f1 =X andfz =10 i 50
— = = 5
Mode =1 + (Mth NG CB
2~ i~ fo
= CB = 503 m
15-x
= 55=45+ |z |¥15 A
30—x—10 300\ )450
5545 15(15 - x)
- 30-x—10 "
o 45°
= 10 (30-x-10) = 225 15x o130 : ¥p
= 300-10x-100 = 225 - 15x
£ 5x =25 In AABD,
= x=5 AB
6. Find the sum of first 20 terms of an A.P. whose n'" tan 45° = BD
term is given as a,, = 5-2n.
. _ 50
Ans.Given, a, =5-2n =
= 1=38D
forn=1,a;=5-2(1)=3
n:2,a2:5—g(2):1 = BD =50m
Common difference =1-(3) =-2
Sum of first n terms : CD = CB + BD = 50~/3 + 50
n
Sy = = [2a+ (n-1)d] or, CD =50(+/3 +1)
.. Sum of first 20 terms is : or, CD =50(1.732 + 1)
20 or, CD =50 x 2.732
S, = — [2B3) + (20-1) (-2
n =5 O+ ) (-2)] or, D = 1366 m
=10(6-38) 9. (@) The mean of the following frequency
=10 x (-32) = -320 distribution is 25. Find the value of f.
Hence, sum of first 20 terms is — 320. a1
*° 2§35
SECTION - B o S ] 2 )
Question Numbers 7 to 10 carry 3 marks each. Frequency 5 18 15 f 6

* 7. Draw two concentric circles of radii 2 cm and 3 cm.
From a point on the outer circle, construct a pair of
tangents to the inner circle.

8. InFig.3.ABis tower of height 50 m. A man standing

OR
(b) Find the mean of the following data using
assumed mean method:

on its top, observes two cars on the opposite sides Class n = e & Q
of the tower with angles of depression 30° and 45° o . S' 2‘ é
respectively. Find the distance between the two

cars. Frequency 8 7 10 13 12

* Out of Syllabus
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Ans. (a) Given, mean = 25

Ans.

Height No. of Cumulative

(in cm) Students (f) Frequency (cf)

130-135 4 4

135-140 11 15

140-145 12 27 — Median Class

145-150 7 34

150-155 10 44

155-160 6 50
N=3f=50

Since, N = 50is an even number.

N 50

So, =5 = 25 and median class is 140 — 145.

2
| =140, =5,c = 15,f = 12 (given)
N
—-c
Now, Median=1+} | -2
f
25-15
— 140 + 5
12

0 5x10
Bl WY

= 140 + 4.167 = 144.167
Hence, median height of the students is 144.167 cm.

SECTION - C

Class | Mid-point | Frequency
, . fixi
Interval x; fi
0-10 5 5 25
10-20 15 18 270
20-30 25 15 375
30-40 35 f 35f
40-50 45 6 270
Si=44+f| Zfix;=940
+35f
" Tfix;
ean =
%;
- 940 +35f
= VI
= 25 X 44 + 25f = 940 + 35f
= 10f = 1100 — 940
= 10f = 160
= f=16
OR
(b) Class 1;([)11(111:: Frequency d= fd
Interval ) (1) x-A
0-5 2.5 8 -10 -80
5-10 7.5 7 -5 -35
10-15 | 125=A 10 0 0
15-20 17.5 13 5 65
20-25 22.5 12 10 120
Xf =50 2fd=170

Here, assumed mean, A = 12.5

Sfd

Now,

Mean=A + —

xf

70

=12. n
5+ 50
=125+14=139

10. Heights of 50 students of class X of a school are
recorded and following data is obtained:

Height (in cm) o =T - T TR
i Al i i i i
o (v |e v |2 |u
2] o) <t <t n n
v Ll - - Al i
Number of 4 (11 (12| 7 [ 10| 6
Students

Find the median height of the students.

Question Numbers 11 to 14 carry 4 marks each.

11.

In Fig. 4. PQ is a chord of length 8 cm of a circle of
radius 5 cm. The tangents at P and Q meet at a point
T. Find the length of TP.

Fig. 4
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Ans. Here, TP and TQ are the tangents from point T upon
the circle. So, ATPQ is an isosceles triangle and TO is
the angle bisector of ZPTO.

s OTLPQ
. OT bisects PQ
PR=RQ =4cm

Now, OR = \JOP? - PR
- 52 -4% —3m
Now, ZTPR + ZRPO = 90° ()
(*+ ZTPO = 90° angle between radius and tangent)
and ZTPR + ZPTR = 90° ..(ii)

from eqs (i) and (i), we get
Z/RPO = £PTR

Thus, Right ATRP ~ Right APRO
(By AA rule of similarity)
TP RP
PO ~ RO
TP 4
= 5 73
= TP = 3 cm = 6.67 cm.

12. (a) A 2-digit number is such that the product of its
digits is 24. If 18 is subtracted from the number,
the digits interchange their places. Find the
number.

OR
(b) The difference of the squares of two numbers
is 180. The square of the smaller number
is 8 times the greater number. Find the two
numbers.

Ans. (a) Let the ten’s digit be x and one’s digit be y.
The number will be 10x + v.
Given, product of digits is 24

xy =24
% |
or, y = X (1)

Given that when 18 is subtracted from the
number, the digits interchange their places.

10x + y-18 = 10y + x
or, 9x-9y =18 ...(ii)
Substituting y from eq (i) in eq (ii), we get

(24}
9x-9 || =18
X

24
or, xX—— =2
X
or, x2—24—2x=0
or, x2—2x—24=0

or, x2—6x+4x—24 =0
o, x(x-6)+4(x-6)=0

or, x-6)(x+4) =0
or, x—-6=0andx+4=0
or, x =6andx=-4

Since, the digit cannot be negative, so, x = 6

Substiting x= 6 in eq (i), we get

24
y = z:4
The number = 10(6) + 4 = 60 + 4
=64

OR
(b) Let the greater number be x.

The square of the smaller number is 8 times of the
greater number = 8x

Given, the difference of squares of two numbers

is 180.
X% - 8x =180
= -8x-180 =0
=  x*-18x+ 10x-180 =0
= x(x-18)+10(x-18) =0
= (x—18) (x + 10) = 0
= (x—18) =0or(x +10) =0
= x=18o0orx =-10

Since, number cannot be negative. So, x = 18
Now, square of smaller number
= 8x
=8x%x18
=144
smaller number = M =12

Hence, smaller number is 12 and greater number
is 18.

13. Case Study-1:
Kite Festival
Kite festival is celebrated in many countries at
different times of the year. In India, every year 14t
January is celebrated as International Kite Day. On

this day many people visit India and participate in
the festival by flying various kinds of kites.
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The picture given below, show three kites flying
together.

B
d
A
60 m
50 m
30° 60°
D C E
Fig. 5

In Fig. 5, the angles of elevation of two kites (Points A

and B) from the hands of a man (Point C) are found

to be 30° and 60° respectively. Taking AD = 50 m and

BE = 60 m, find.

(1) the lengths of strings used (take them straight)
for kites A and B as shown in the figure. 2

(2) the distance ‘d’ between these two kites. 2

Ans. Case study-1

B
d
A
60 m
50 m
30 60°
D C E
(1) In AADC, £D = 90°
] 5 AD
sin 30° = AC
1 50
2 AC
or, AC=100m ..(i)
In ABEC, Z/E =90°
sin60°= BE
BC

B
2 BC

14.

height = 9 m, diameter = 30 m = radius = —-
=15m.
For cone,

120
or, BC= ﬁ
Hence, the length of strings used for kites A and B are
100 m and 40 /3 m, respectively.
(2) Here, /DCA + ZACB + /BCE = 180°
(Angles in straight line)
s 30° + ZACB + 60° = 180°
or, ZACB=180°-90° = 90°

=403 m ..(ii)

Now, in right AACB,
AB*= AC* + BC?
= &= (100)* + (4043 )
[from eq (i) and eq (ii)]
= 4*= 10,000 + 4,800
= 4% = 14800
= d= ZOM cm

Hence, distance between two kites A and B is

20~/37 cm.
Case Study-2

A ‘circus’ is a company of performers who put on
shows of acrobats, clowns etc. to entertain people
started around 250 years back, in open fields, now
generally performed in tents.

One such ‘Circus Tent’ is shown below.

Fig. 6

The tent is in the shape of a cylinder surmounted
by a conical top. If the height and diameter of
cylindrical part are 9 m and 30 m respectively and
height of conical part is 8 m with same diameter as

that of the cylindrical part, then find
(1) the area of the canvas used in making the tent;
3
(2) the cost of the canvas bought for the tent at
the rate ¥ 200 per sq m, if 30 sq m canvas was
wasted during stitching. 1

Ans. Case study-2
(1) For cylinder,

height= 8 m, radius = 15m
~. slant height,
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1= \/(8)* + (15)

= /64 +225

22
=7><15(2><9+17)

22 x15 x 35
=— X
= /289 7
-17m =22x15x%x5
Area of canvas required = C.S.A of cylinder + C.S.A. = 1650 sq m.
of cone (2) The cost of the canvas = (Area of canvas required
= 2nrh + nurl + area of canvas wasted during stitching) x 200
= 2+ 1) = (1650 + 30) x 200
= 1680 x 200
=¥ 3,36,000
| Term-11, Delhi Set-II—SERIES: PPQQC/2 Code No. 30/2/2
Note: Except these, all other questions are from Delhi Set-I
| SECTION - A = CA=753 m
5. Solve the quadratic equation : InAABD,  £A=90°
X%~ 2ax + (a2 - bz) = 0 for x. _ AB
Ans.x* — 2ax + (a* - 1) =0 tan 60° = AD
= (xZ—Zax+a2)—b2=0
2 2 75
= (x-a)"-b"=0 = N
= x-a+b(x-a-b)=0 AD
= x-a+b=0orx-a-b=0 - AD=E=25\/§
= x=-(-a+borx=-(-a-b) V3
= x=a-borx=a+b CD=CA+ AD
SECTION - B =753 +253
e . . = 100v3
9. Two men on either side of a cliff 75 m high observe - 100 X 1732
the angles of elevation of the top of the cliff to be - ! ’
=1732m

30° and 60°. Find the distance between the two men.

B
75m
30° 60¢
C A D
Fig.7
Ans.
B
75m
130 y 607\
In AABC, ZA=90°
tan 30° AB
an 30°= CA
1
= J3 T CA

* Out of Syllabus

*10. Construct a pair of tangents to a circle of radius 3 cm
which are inclined to each other at an angle of 60°.

11. (a) 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.

OR

The hypotenuse (in cm) of a right angled
triangle is 6 cm more than twice the length of
the shortest side. If the length of third side is 6
cm less than thrice the length of shortest side,
then find the dimensions of the triangle.

(b)

Ans. (a) Let the first number be x and second number be

y.
According to question,
x+y=34
= y=34-x ..(i)
and (x=3) (y +2) =260 ...(ii)

Substituting value of y from eq (i), in eq (ii), we get
(x=3)(34—x+2) =260
= (x—3) (36 —x) =260
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=  36x—x*—108 + 3x = 260
= ¥ -39x +368 = 0
On comparing the above quadratic equation with gx?2
+ bx + ¢ =0, we get
a=1,b=-3%9and c = 368

B —b+\b% - dac

x_
2a
~ 391\/(—39)2—4(1)(368)
*e 2x1
39+ /1521 - 1472
*e 2
_39+V49 39%7
2 2
39+7  39-7
= or
2 2
46 32
X = —Oorx=—
2 2

x =23orx =16

When x=23,y=34-23=11

When x=16,y=34-16=18

Hence, the numbers will be either 23 and 11 or 16
and 18.

OR
(b) Let the length of the shortest side be x cm.
Then, hypotenuse = (2x + 6) cm

and third side= (3x — 6) cm

By pythagoras theorem, we have

(hypotenuse)2= (shortest side)z-i- (third side)2
Qx + 6)2 = ¥* + (3x - 6)°

=
= 4% + 36 + 24x = ¥* + 9%* + 36— 36x
= 6x% = 60x

= 6x°—60x =0

= ¥ -10x =0

= x(x-10) =0

= x=0andx =10

Length of the shortest side can’t be zero.
So,x =10
ie., Shortest side = 10 cm
hypotenuse = (2 x 10 + 6) = 26 cm

and third side= (3 X 10 -6) = 24 cm

| Term-I1, Delhi Set-TII—SERIES: PPQQC/2

Code No. 30/2/3 |

Note: Except these all other questions are from Delhi Set-II

SECTION - A ||

SECTION - B |

3. (a) Inan A.P.if the sum of third and seventh term

is zero. Find its 5 term.
OR
(b) Determine the A.P. whose third term is 5 and
seventh term is 9.

Ans. (a) Given, sum of third and seventh term of A.P. is

zero.
We know that, nth term of an A.P. is
T,=a+ n-1)d

oo T3+T7=0

= a+2d+a+6d=0

= 20+ 84 =0

= a+4d =0

Now, Ts=a+ (5-1)d
=a+4d
=0

Hence, 5™ term of A.P. is zero.
OR

(b) Given, T3 =5and T, =9
We know that, n'™ term of an A.P is
T,=a+ n-1)d

o 5=a+2d ..(i)
and 9=a+6d ...(ii)
Eq(i)-Eq(i), -4=-4d=d=1

From eq (i), 5=a+2(1)

= a=5-2=3

So, required A.P.is 3,5,7,9, ..........

8. From a point on a bridge across a river, the angles

of depression of the banks on opposite sides of the
river are 30° and 45°. If the bridge is at a height of 8
m from the banks, then find the width of the river.

B D
AC
Ans. In AABC, tan4b5° = E
1 i BC=28
= = BC = =8m
A
450K ), 30°
8m
{45° 30°7
B C D
AC
In AACD, tan 30° = C_D

1
- V3 T ¢cp
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CD = 83 m
BD = BC + CD

=8+ 8\/5

= 8(1++3) =81 + 1.732)
=8 %2732
=21.856 m
*10. Construct a pair of tangents to a circle of radius
4 cm from a point P lying outside the circle at a
distance of 6 cm from the centre.

Now,

SECTION - C

12. Prove that a parallelogram circumscribing a circle
is a thombus.
Ans.Let ABCD be a parallelogram.
Therefore, opposite sides are equal.

7

S

R

B/Q

AB=CD ()
BC=AD ..(ii)
BP = BQ (Tangents from point B)

...(iif)
CR = CQ (Tangents from point C)

..(iv)
DR = DS (Tangents from Point D)

Now,

AP = AS (Tangents from point A)
-..(vi)

On adding egs. (iii), (iv), (v) and (vi), we get
BP + CR + DR + AP

=BQ + CQ + DS + AS
On re-grouping, we get
(BP + AP) + (CR + DR)

= (BQ + CQ) + (DS + AS)

= AB + CD = BC + AD

= AB + AB = BC + BC [from egs. (i) and (ii)]
= 2AB = 2BC

= AB = BC

Thus, AB =BC=CD = DA

This implies that all the four sides are equal.

Therefore, the parallelogram cicumscribing a circle is
a rhombus.

| Term-1, Outside Delhi Set-I—SERIES: PPQQD/4

Code No. 30/4/1

| SECTION - A |

1. The mode of a grouped frequency distribution is
75 and the modal class is 65-80. The frequency of
the class preceding the modal class is 6 and the
frequency of the class succeeding the modal class
is 8. Find the frequency of the modal class. 2
Given, Mode = 75
Modal class = 65— 80

Frequency of the class preceding the modal class,
fo=6

Frequency of class succeeding the modal class, f, = 8

h—f
ode = [+| —=———|xh
Hod J{Zfl_fo—fz]

65+ N0 1 15
2f,-6-8

of modal class, [ =

h-6

Ans.

= 75 =

[Here, lower limit 65 and

class size = 15]

= 10 = x15
2f - 14

= 20f; — 140 = 15f; — 90

= 5f1 = 50

= fl =10

Hence, frequency of modal class (f) is 10.

* Out of Syllabus

2.

Ans.

How many natural numbers are there between 1
and 1000 which are divisible by 5 but not by 2 ? 2
The natural numbers between 1 and 1000, which are
divisible by 5 but not by 2, are :

5,15,25, 35, .......... 995

The above sequence is an A.P. with common
difference 10.

Using formula, [ =a+ (n-1)d
995 =5+ (n-1)10
990
= 10 ="- 1
= n-1 =99
= n =100

Thus, there are 100 terms between 1 and 1000, which
are divisible by 5 but not by 2.
(a) If the sum of the roots of the quadratic equation

13
ky2 -11y + (k-23) = 0is 57 more than the

product of the roots, then find the value of k. 2
OR
(b) If x = — 2 is the common solution of quadratic
. 2 _ 2 -
equationsax” + x-3a =0andx" + bx + b =0,
then find the value of a%b. 2
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Ans.

(b)

Ans.

(a) Given, quadratic equation is kyz -11y + (k-23) =
Let the roots of the above quadratic equation be o
and f.

Now, Sum of roots,
L, 1
at+p = T = ..(i)
k-23

and Product of roots, af = T (i)

According to question,

13
at+fB =af+ -

21
11 k 23 13
kK~ k 21
[from egs. (i) & (ii)]
11 (k- 23) 13
- %k k 2
11-k+23 13
N _ _ X
k 21
= 21 (34-k) =13k
= 34k =714
= k=21
OR
Given quadratic equations are
ax*+x-3a =0 ..(i)

PHbx+b=0 ...(ii)
Since, given x = -2 is the common solution of above
quadratic equation.
. from eq (i),
a(=2)* + (-2)-32 =0
4a-2-3a =0
a=2

=
=
From eq (ii),

22 +b(-2)+b=0

= 4-2b+b =0
= b=4
2 2
Now, ab=(2) x4
=4x4
=16

Find the mean of the following frequency
distribution:

Class 1-5 5-9 | 9-13 | 13-17
Frequency 4 8 7 6
Class | Frequency Mid point fixi
(i)

1-5 4 3 12

5-9 8 7 56

9-13 7 11 77

13-17 6 15 90

Yf; =25 Sfx; =235

5.

Ans.

Ans.

Tfix;
Zf;
235 04
25 7
In Fig. 1. there are two concentric circles with centre
O.If ARC and AQB are tangents to the smaller circle
from the point A lying on the larger circle, find the

Mean

length of AC, if AQ = 5 cm. 2
B
A
C
Fig.1

Here, AC and AB are the tangents from external
point A to smaller circle.

AC = AB

N ow, AB is the chord of bigger circle and OQ is the
perpendlcular bisector of chord AB.

AQ =QB
or, AB = 2AQ
or, AB =2(5) =10 cm

[ Given AQ = 5 cm]
AC =10 cm
(a) The curved surface area of a right circular
cylinder is 176 sq cm and its volume is 1232 cu
cm. What is the height of the cylinder ? 2
OR
(b) The largest sphere is carved out of a solid cube

of side 21 cm. Find the volume of the sphere. 2

(a) Given, C.S.A of cylinder = 176 cm?
2nrh = 176 (1)
and volume of cyhnder = 1232
mPh = 1232 ..(ii)
On dividing eq (ii) by eq (i), we get
w’h 1232
2nrh 176
ro 1232
= — ===
2 176
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(b)

1232 2
= r= ——
176
2464
= r=—— =14cm
176

Now, from eq (i),
2n(14) h = 176
176 x7
T 2x22x14

|
[
[\
3

Hence, height of right circular cylinder = 2 cm
OR
The largest sphere that can be carved out of a solid

cube of side 21 cm means diameter of sphere will be
21 cm.

21

Therefore, radius of sphere, r = E cm

mr

4 22 (21)
377 2

Now, Volume of sphere =

4x22x21x21x21
7Tx3x2x2x2

=11 x21 x 21
= 4851 cm®

SECTION - B

*7.

Ans.

Construct a pair of tangents to a circle of radius 4 cm
which are inclined to each other at an angle of 60°. 3

(a) Find the value of ‘p” for which the quadratic
equation p(x - 4) (x - 2) + (x - 1)2 = 0 has real and
equal roots. 3
OR
(b) Had Aarush scored 8 more marks in a
Mathematics test, out of 35 marks, 7 times these
marks would have been 4 less than square of
his actual marks. How many marks did he get
in the test ? 3
(a) Given quadratic equation is
pic—4) (x-2) + (x-1)*=0
pO* —4x 20+ 8) + (> +1-2x) =0

=
= px2—6px+8p+x2+1—2x=0
= Pp+1)-2@p+1)+ @ +1)=0

Comparing the above equation with ax* +bx +c=0,
we get
a=p+1,b=-2Bp+1)andc=8p +1
For real and equal roots
D=0ie,b*~4ac=0

* Out of Syllabus

(b)

Ans.

[2Gp + D ~4(p + ) Bp + 1) =0
ABp+1)*—4@Bp* +9p + 1) =0

=

= 49p*+1+6p)-320*-36p-4=0

= 36p” + 4 + 24p - 329> - 36p-4=0

= 4% -12p=0

= 4p(p-3)=0

= p=0orp=3

Hence, for p = 0 or p = 3, the given quadratic
equation has real and equal roots.
OR
Let the actual marks be x.
According to question,
7(x+8) =24

= 7x + 56 = ¥ —4
= 2 _7x-60=0
= - 12x + 5x—60 = 0

=x(x-12) +5(x-12)=0

= x-12)(x+5) =0
= x-12=0o0rx+5=0
= x=12 orx =-5
= x =12

[+ Marks can't be negative]
Hence, Aarush scored 12 marks in Mathematics test.
An aeroplane when flying at a height of 3125 m from
the ground passes vertically below another plane at
an instant when the angles of elevation of the two
planes from the same point on the ground are 30°
and 60° respectively. Find the distance between the
two planes at that instant. 3
Let C and D be the two aeroplanes and A be the
point of observation. Then,
ZCAB = 30°, ZDAB = 60°, BC = 3125 m
Let DC =ym, AB =xm
In right AABC, /B = 90°

tan 30° BC
an = —
AB
1 3125
- J3 T AB
= AB =3125/3m (D)
In right AABD, /B = 90°
tan 60° = BD
an = AB
y+3125 _
= \/5 = —3125 NE] [from eq. (i)]
= 3125 X3 =y + 3125
= y =31253-1)
= y =2 x 3125
= y = 6250 m
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10.

Ans.

Therefore, the distance between two planes is
6250 m.

D
g

&
3125 m

0860°
fe——Xxm ——

B

If the last term of an A.P. of 30 terms is 119 and the
8™ term from the end (towards the first term) is 91,
then find the common difference of the A.P. Hence,
find the sum of all the terms of the A.P. 3

Given, last term, [ = 119
No. of terms in AP = 30
Sth term from the end = 91

Let d be the common difference and assume that the
first terms of AP is 119 (from the end)

Since, nth term of AP is
a,=1+mn-1)d
ag =119+ (8-1)d

= 91 =119+ 7d
= 7d =91-119
= 7d =-28

= d=-4

Now, this common difference is from the end of A.P.

So, common difference from the beginning = —d
=-(4)=4

Thus, common difference of the AP is 4.

Now, using formula

l=a+m-1)d
= 119 =a+(30-1)4
= 119 =a + 116
= a=119-116
= a=3

Hence, using formula for sum of #n terms of an AP.

ie. 5, = g[Za +(n-1)d]

S50 = 3—;[2x3+(30—1)x4]

15 (6 + 29 X 4)
=15 (6 + 116)
=15 x 122
= 1830

Therefore, sum of 30 terms of an AP is 1830.

* Out of Syllabus

SECTION - C

11. (a) In fig. 2 if a circle touches the side QR of APQR

at S and extended sides PQ and PR at M and N,
respectively, then 4

Fig. 2

1
Prove that PM = E (PQ + QR + PR)

OR
(b) In Fig. 3, a triangle ABC is drawn to circumscribe
a circle of radius 4 cm such that the segments
BD and DC into which BC is divided by the
point of contact D are of lengths 6 cm and 8 cm
respectively. If the area of AABC is 84 cm?, find

the lengths of sides AB and AC. 4
A
0]
6cm D 8cm c
Fig. 3
Ans. (a) Given: A circle is touching a side QR of APQR at
point S.
M
X
Q
S
p R I\II

PQ and PR are produced at M and N respectively.
1
To prove: PM = E (PQ + QR + PR)

Proof: PM = PN ..(i)
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(Tangents drawn from an external point P to a circle

a+b+c
are equal) Now, s= T 5
QM = QS (1) 14+(8+x)+(6+x)
(Tangents drawn from an external point Q to a circle = P
are equal
b 28+ 2x
RS =RN ...(iif) = 5
(Tangents drawn from an external point R to a circle
= (14 + x) cm
are equal)
Now, . Area of AABC
2 PM = PM + PM
=PM+PN  [from egs. (i)] = s(s=a) (s=b)(s-0)
= (PQ + QM) + (PR + RN) (4+x)(14+x—14)(14+x-8—x)
=PQ+ QS+ PR+ RS - \N(14+x-6-x)
f . (1) & (i o
[from egs. (i) & (ii)] 84 = Jx(14+1)(6)(3)
=PQ+ (QS + SR) + PR
=PQ + QR + PR 84 = [48x (x +14) cm? (i)
1
PM = — (PQ+ QR + PR) J48x (x +14) =84
Hence Proved On squaring both sides, we get
OR 48x (x + 14) = 84 x 84
= dx(x + 14) =84 X 7
(b) ) )
A = x“+14x-147 =0
'\ = P +2lx-7x-147 =0
i x(x421) -7 (x +21) =0
' (x+21)(x-7) =0
E \ R E So, x =7, or x = — 21(rejected as — ve)
\\g\(‘ ‘IO /’(}0
L P Hence, x =7
//’/ i \‘\\ Therefore,
K e AB=c=6+x=6+7=13cm
B D gem € AC=b=8+x=8+7=15cm
12. From the top of an 8 m high building, the angle of
Given, BD =6cm, DC =8cm elevation of the top of a cable tower is 60° and the
Here, BD = BF and DC = CE angle of depression of its foot is 45°. Determine the
[Tangents drawn from external point to a circle are height of the tower. (Take J3 = 1.732). 4
equal] Ans. LetBE =hm
BF = 6cm and CE = 8 cm In AABC, /B = 90°
Let AF =x=AE BC
(8]
[Tangents drawn from external point A to the circle tan 45" = E
are equal]
8
In AABC, - 1= —
a = BC = BD + DC AB
=6+38 = AB =8m ..(i)
=14 cm In AABE, ZB =90°
b =AC =CE + AE o BE
=8+ x)cm tan 607 = AB
¢ =AB = BF + AF I
= (6 + x) cm = V3 =

AB
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- h = AB \/g m (a) Find the median age of people enrolled for the
camp. 2
E (b) If x more people of age group 65 — 75 had
enrolled for the camp, the mean age would have
been 58. Find the value of x. 2
Ans. (a)
hm Py Ery No. of People .
()
15-25 8 8
25-35 10 18
AKX 60° 35-45 15 33
45° B 45 -55 25 58
55 -65 40 98
8m 8m 65-75 24 122
75-85 18 140
5 C 2f =140
Here,
h=83m  [Usingeqn. (i) N = 3f=140
So, height of the tower N
CE = BC + BE So, 5 =70
=8+h Therefore, median class = 55 - 65
=8+ 8\/5 (h=8m) Lower limit of median class, | = 55
=8(1++/3) Class size, h =10
=8(1+1.732) Cumulative frequency of preceding class, ¢f = 58
=8 X 2732 Frequency of median class, f = 40
— 21.856 m (N _ ij
Case Study-I Median = [+ \2 ) X h
13. Yoga is an ancient practice which is a form of f

meditation and exercise. By practising yoga, we not
even make our body healthy but also achieve inner

55+(M]x10

peace and calmness. The International Yoga Day is 40
celebrated on 21% of June every year since 2015. 12
= b55+—
4
=55+3
= 58
Thus, the median age of people enrolled for the
camp is 58.
(b)
b Mid
e p(;:.nt frequency (f;) fix;
1
To promote Yoga, Green park society in Pune 15-25 20 8 160
organised a 7-day Yoga camp in their society. The 2535 30 10 300
number of people of different age groups who
. L 35-45 40 15 600
enrolled for this camp is given as follows:
45-55 50 25 1250
Age n n n n n 10 n
X T A I I B 55 - 65 60 40 2400
Group ||, | ;.| n]
il N B T e 65-75 70 24 + x 1680+ 70x
Numberof | 8 | 10 | 15 | 25 | 40 | 24 | 18 75 _ 85 80 18 1440
People
i Sf; =140 + x |Sfax; = 7830+70x

Based on the above, find the following:
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Case
14.

2f:x;
Mean = L
;
55 = 7830 + 70x
- T 140+x
= 58 (140 + x) = 7830 + 70x
= 8120 + 58x = 7830 + 70x
= 12x =290
= x =24.16 ~24 (Approx.)
Study-II

Khurja is a city in the Indian state of Uttar Pradesh
famous for the pottery. Khurja pottery is traditional
Indian pottery work which has attracted Indians as
well as foreigners with a variety of tea-sets, crockery
and ceramic tile works. A huge portion of the
ceramics used in the country is supplied by Khurja
and is also refered as “The Ceramic Town”.

1I 1

One of the private schools of Bulandshahr organised

an Educational Tour for class 10 students to Khurja.

Students were very excited about the trip. Following

are the few pottery objects of Khurja.

Students found the shapes of the objects very

interesting and they could easily relate them with

mathematical shapes viz sphere, hemisphere,
cylinder etc. Maths teacher who was accompanying
the students asked following questions :

(a) The internal radius of hemispherical bowl
(filled completely with water) in I is 9 cm and
radius and height of cylindrical jar in II is 1.5
cm and 4 cm respectively. If the hemispherical
bowl is to be emptied in cylindrical jars, then
how many cylindrical jars are required ? 2

(b) If in the cylindrical jar full of water, a conical
funnel of same height and same diameter is

Ans.

immersed, then how much water will flow out
of the jar ? 2
(a) Given, radius by hemispherical bowl, r; = 9 cm
radius of cylindrical jar, r, = 1.5 cm
height of cylindrical jar, i, = 4 cm

Now,
2 3
Volume of hemispherical bowl = 51'51’1
2 o3
= —7(9
5™
and Volume of cylindrical jar = nr22h2
=n(L5)°% x4

Required number of cylindrical jar
Volume of hemispherical bowl

Volume of cylindrical jar
2
37O
n(15)% x4
2x9x9%x9
3x15x15x4
3x9x9%x10x10
156x15x 2
24,300
450
=54
Hence, 54 cylindrical jars are required.

(b) Volume of water flow out of the jar
= Volume of conical funnel

1

2
= —mr h
375 2/
- lxgx(l.5)2X4
3 7
= l><g><1.5><1.5><4
3 7
3 22x15x15x4
T 3x7x10x10
19800 943 cubi
= 2100 =Y. cubic cm

Therefore, water flow out of the jar is 9.43 cubic cm.

| Term-II, Outside Delhi Set-II—SERIES: PPQQD/4 Code No. 30/4/2 |
Note: Except these, all other questions are from Delhi Set-I
| SECTION - A Ans. a=5
T,=1=15
4. If the first term of an A.P. is 5, the last term is 15 and S, =30
the sum of first # terms is 30, then find the value of n="72

n. 2
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5.

Ans.

S,= > @+
=—(@a+
"2
n
30 = —(5+15)

= 2
= 60 =n x 20
= 3=n
For the following frequency distribution, find the
mode: 2
Class = o) = I =

(S5} o <t <t 0

[ | | | |

e} o= L = L

N o o <t <t
Frequency 12 5 14 8 9
Here,
Maximum frequency is 14. So, modal class is
35 —40.

lower limit of modal class, [ = 35
Modal class size, h = 5
frequency of class preceding the modal class,

fo=5

frequency of modal class, f; = 14
frequency of class suceeding the modal class,

Ly

Zfix;
Mean = —|——
Zf;
704 + 20 f
8="40+7f

[+ Given, mean = 18]
1840 +f)=704+20f
720+ 18f =704 + 20 f
2f=16
f=38

So, missing frequency fis 8.

SECTION - B

=8
Mode =1 + [ﬂjxh
2hi-fo-fa
- 14-5 5
= + -
2x14-5-8
9x5
= 35+
15
=35+3=38
6. If the mean of the following frequency distribution
is 18, then find the missing frequency f’. 2
Class ole|ls|l2|8|gly
[ I I I I | |
“lR|R| 52 gla
Frequency | 3 | 6 | 9 |13 | f |5 |4
Ans.
Mi F
Class / id requency fix;
point x; (f;)
11-13 12 3 36
13-15 14 6 84
15-17 16 9 144
17-19 18 13 234
19-21 20 f 20 f
21-23 22 5 110
23-25 24 96
Xfi Xfixi
=40 +f =704 +20f

9.

Ans.

There is a small island in the middle of a 100 m
wide river and a tall tree stands on the island. P
and Q are points directly opposite to each other on
two banks and in line with the tree. If the angles
of elevation of the top of the tree from P and Q are
respectively 30° and 45°, find the height of the tree.

(Use /3 = 1.732) 3
Let OA be the tree of height & m.
In APOA, Z0 =90°
tan 30° = o4
an = Op
1 h
= —- - =
V3 op
= oP = /31 (i)
A
h
30° 45°)
P Q
e— 100 m %
In AQOA, 20 =90°
o 04
tan45" = 00
ke
= 1= 00
= 0Q =h ...(ii)

Adding eq (i) and (ii), we get
OP+0Q =\Bh+h

= PQ =h (/3 +1)

= 100 =1 (+/3 +1)
100

= h =

3+1
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- n-1
R o 100GB-1) or  Si= - (n+2)
W3+1)(3-1) 2
Since
100 (V3 -1 ’
= h=¥ a, = 5,-5,1
= h =50 (1.732-1) _ z(3n+5)_n—1(3n+2)
= h =50 x 0.732 2 2
= h =366m £+5_n_3n(n—1)_2(n—1)
Thus, height of the tree is 36.6 m. T2 2 2 2
n
10. In an A.P., the sum of first n terms is ) (3n + 5). _ ﬁ+5_”_ﬁ+3_”_n+l
. th 2 2 2 2
Find the 25" term of the A.P.
Ans. Given, = 8n_ n+1
2
n
S”:E(3n+5) =4n-n+1
=3n+1
_n-1 Now, a5 = 3(25) +1
1= 302 =1)+3] or, iy =75+1=76
Thus, 25" term of A.P. is 76.
| Term-11, Outside Delhi Set-II—SERIES: PPQQD/4 Code No. 30/4/3 |
Note: Except these, all other questions are from Delhi Set-II
Here, a=25b=20andc=-6

SECTION - A

1. (a) Find the value of ‘k” for which the quadratic
equation 2kx* - 40x + 25 = 0 has real and equal

Ans.

(b)

roots.
OR

5 2
(b) Solve for x : Exz +o=1-2x

(a) Given quadratic equation is
2kx® — 40x + 25 = 0
On comparing the above equation with
x> +bx+c = 0, we get
We get,

a =2k,b=-40,c=25

For real and equal roots, D = 0

ie., b —dac =0
or, (-40)*—4(2K)(25) =0
= 1600 -200k =0
= 200 k = 1600
= k=8
OR
Given, quadratic equation is
5042 Jiin
2 5
= 25x% + 4 =10 (1-2x)

= 25 +20x-6 =0
By using quadratic formula,
bbb —dac

2a

ie., X

Ans.

—20 +4/(20)% — 4(25)(-6)

r e 2x25
_ ~20£+/400 + 600
B 50
 -20210+10
B 50

—2+4/10
X =——""—
5

4. Find the sum of all 11 terms of an A.P. whose 6
term is 30. 2
Given,

6™ term of A.P = 30
o1, ae = 30
or, a+ (6-1)d =30
or, a+5d =30 ...(i)
Since,

Sum of n terms of A.P. is

s, = g[2a+(n—1)d]
Sy = %[2a+(11—1)d]

- 1—21(2a+10d)
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Ans.

11x2 Ans.
= —ZZ(a+5d)
2
=11 x 30 [from eq (i)]
=330
5. Find the median of the following distribution: 2
Marks s | ] 2l g/ 8!
el ol ol ol e
Ll [\ on <+ n
Number of| 5 8 20 | 15 7 5
students
Marks No. of students (f) | cf
0-10 5 5
10-20 8 13
20-30 20 33
30-40 15 48
40 -50 7 55
50 — 60 5 60
Sf =60
Here, N = >f = 60
ﬂ = @ =30
2 2

So, median class is 20 — 30.

lower limit of median class,

=20
Class size, h =10
cumulative frequency of preceding class,
of =13
frequency of median class,
F=20
27
Median = [+~—%xh
f
o0 _ 13
= 20+| -2 x 10
20
= 20+ 7
2
=20+ 8.5
=285
SECTION - B

7. An aeroplane at an altitude of 200 metres observes
the angles of depression of opposite points on the
two banks of a river to be 45° and 60°. Find the

width of the river (Use 3 = 1.732)

3

45°> [\ 60°

200 m

45° e
ALS 60/C

+*T

f x y—

Let the position of aeroplane be A; B and C be two
points on the two banks of a river such that the
angles of depression at B and C are 45° and 60°

respectively.
Let BD =xm,CD=ym
Given, AD =200 m
In AADB, ZD =90°
o AD
tan45” = —
BD
200
= 1=—
X
= x =200m @)
In AADC, ZD =90°
tan 60° = 4D
me = o
200
= \/g ="
y
200
= y = 3
20043
N =5

.(id)
On adding egs. (i) & (ii), we get

200/3
3

200 +

x+y=

600 + 20043
3

200(3++/3)
3

200(3 +1.732)
3

200 x 4.732
3
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Ans.

= # =3154m

Hence, width of the river is 315.4 m.

The sum of the first three terms of an A.P. is 33.
If the product of first and third term exceeds the
second term by 29, find the A.P. 3
Let first three terms of A.P.be a—d,a,a + d.
Given,a-d+a+a+d=233

= 3a =33

= a=11 ..(d)

and (@a-d)(@+d) =a+29

* Out of Syllabus

*10.

P—d®=a+29

=
= A1?—d* =11 + 29 [from eq (i)]
= 121 - d* = 40
= d* =81
= d=%9

When,a =11landd =9
Then, A.P.is 2,11, 20.....
When,a =11and d = -9
Then, A.P. is 20, 11, 2.....

Construct a pair of tangents to a circle of radius 5
cm which are inclined to each other at an angle of
60°. 3

aa



