CBSE Board

Class X Mathematics

Time: 3 hrs Total Marks: 80

General Instructions:

1.
2.

All questions are compulsory.

The question paper consists of 30 questions divided into four sections A, B, C, and D.
Section A comprises of 6 questions of 1 mark each, Section B comprises of 6 questions
of 2 marks each, Section C comprises of 10 questions of 3 marks each and Section D
comprises of 8 questions of 4 marks each.

. Question numbers 1 to 6 in Section A are multiple choice questions where you are to

select one correct option out of the given four.
Use of calculator is not permitted.

Section A
(Questions 1 to 6 carry 1 mark each)

A Kkite is flying, attached to a thread which is 165 m long. The thread makes an angle of
30° with the ground. Find the height of the kite from the ground, assuming that there
is no slack in the thread.

Show that the equation (x2 + 1)2 - x2 = 0 has no real roots.

Five male and three female candidates are available for selection for the post of
manager in a company. Find the probability that a male candidate is selected.

If AABC ~ ARQP, £ A =80° £B=60° then find the value of ZP.

. . : 20 .
The decimal expansion of the rational number 7 will terminate after how many

decimal places?

In AABC, D and E are points on the sides AB and AC A

respectively such that DE||BC. If%z% and EC = /\
4cm, then find AE. /D E

B c




7.

10.

11.

12.

Section B
(Questions 7 to 12 carry 2 marks each)

In the given figure, XP and XQ are tangents from X to the circle. R is a point on the
circle. Prove that XA + AR = XB + BR.

Find the roots of the equation 6x2 - «/Ex - 2 = 0 by the factorisation method.
Use Euclid's division algorithm to find H.C.F. of 870 and 225.

(1+sin6)(1—-sin0)
(1+cos0)(1—cosB)

IfcotO = g , find the value of

The perimeter of a sector of a circle of radius 5.2 cm is 16.4 cm. Find the area of the
sector.

In AABC, m~ZB =90°, AB =7 cm and AC - BC =1 cm. Determine the values of sin C

and cos C.
o

B Zom A,



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Section C
(Questions 13 to 22 carry 3 marks each)

ABCD is a rectangle formed by joining A(-1, -1), B(-1, 4), C(5, 4) and D(5, -1). P, Q,R
and S are the mid points of AB, BC, CD and DA respectively. Is the quadrilateral PQRS a
square, a rectangle or arhombus? Justify your answer.

Solve for x: L+X+1 _34

x+1 X _E

For what values of a and b does the following pairs of linear equations have an infinite
number of solutions:
2x+3y=7;(a-b)x+(a+b)y=3a+b-2

sin’0  sin*¢
S

—=1, then prove that
cos cos“ 0

If 0 and ¢ are acute angles of a right triangle, and if

cos*® cos’¢

=1
sin¢ sin*0

Prove that \/E is an irrational number.

Solve the given equations for x and y by the method of cross-multiplication.

7x - 2y =3; 11x—%y:8

The line segment joining the points A(2, 1) and B(5, -8) is trisected at the points P and
Q where P is nearer to A. If point P lies on the line 2x -y + k = 0, find the value of k.

Find the modal age of 100 residents of a colony from the following data:

Age in yrs. (more |0 10 |20 |30 40 |50 60 | 70
than or equal
to)

No. of Persons 100 90 |75 |50 28 |15 5 0

In APQR, PD L QR such that D lies on QR. If PQ =a,PR=b,QD =cand DR=d and a, b,
c and d are positive units, prove that (a + b)(a-b) = (c + d)(c - d).

One card is drawn from a pack of 52 cards, each of the 52 cards being equally likely to
be drawn. Find the probability that the card drawn is:

i. Eitherared card or a king

ii. Ared faced card
iii. '10' of a black suit



23.

24.

25.

26.

27.

28.

Section D
(Questions 23 to 30 carry 4 marks each)

The interior angles of a polygon are in A.P. The smallest angle is 52° and the common
difference is 8°. Find the number of sides of the polygon.

In a right-angled triangle, the square of the hypotenuse is equal to the sum of squares
of the other two sides.

In the given figure, points A, B, C and D are the centres of four circles, each having a
radius of 1 unit. If a point is chosen at random from the interior of square ABCD, what
is the probability that the point will be chosen from the shaded region?
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Solve the equations 2x -y + 6 = 0 and 4x + 5y - 16 = 0 graphically. Also determine the
coordinate of the vertices of the triangle formed by these lines and the x-axis.

A solid toy is in the form of a hemisphere surmounted by a right circular cone. The
height of the cone is 4 cm and the diameter of its base is 8 cm. Determine the volume
of the toy. If a cube circumscribes the toy, then find the difference of the volumes of
cube and the toy. Also, find the total surface area of the toy.

Two circles with centre O and O’ of radii 3 cm and 4 cm respectively, intersect at two
points P and Q such that OP and O’P are tangents to the two circles. Find the length of
the common chord PQ.

29. For the data given below draw less than ogive curve.
Marks 0-10 10- 20 20-30 30-40 40-50 50 -60
Number of 7 10 23 51 6 3
students

30. A tent is of the shape of a right circular cylinder upto a height of 3 metres and conical

above it. The total height of the tent is 13.5 metres above the ground. Calculate the
cost of painting the inner side of the tent at the rate of Rs. 2 per square metre, if the
radius of the base is 14 metres.
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Solution
Time: 3 hrs Total Marks: 80

Section A

1. Let A be the position of the kite. Let O be the observer and OA be the thread.

Given, OA =165m, m «BOA =30° and let AB =h m.

A
In right AOBA,
sin 30° = 22
0A
1 h
=>—=—
2 165 20
0 B

—>h=—=825m
2

Thus, the height of the kite from the ground is 82.5 m.

2. (x2+1)2-x2=0
=>xt+2x2+1-x2=0
=>xt+x2+1=0
Letx2=y
=>y2+y+1=0
Here, Discriminant, D=b2-4ac=1-4=-3<0

So, the equation does not have real roots.

3. Number of male candidates available = 5
Number of female candidates available = 3

Total number of candidates=5+3=8

Probability that male candidate is selected = %



Since AABC ~ ARQP,

/A= /R =80°

/B=/Q=60°

Therefore, using the angle sum property in ARQP, we have

2P =180°-(80° + 60°) = 40°

If the denominator of a rational number is of the form 2n5m, then it will terminate

After n places if n > m or after m places if m > n.

23
W ==
25 5 29

No will terminate after 1 decimal place.

In AABC, DE || BC.

Then, by Basic Proportionality Theorem,

AD AE
DB EC
2 AE
3 4
—AE=2**_8 _567em
3 3

=x-x=x*-4
=x=4

Section B
Since the lengths of tangents from an exterior point to a circle are equal.

Therefore, XP = XQ (tangents from X) ....(i)

AP = AR (tangents from A) ....(ii)
BQ =BR (tangents from B) ....(iii)
Now, XP =XQ

— XA + AP =XB + BQ

—XA+AR=XB+BR [Using (ii) and (iii)]



8. 6x2-2x-2
= 6x2-3/2x +2/2x -2
= 3x(2x -\2) +v2 (2x -2)
= (3x+4/2)(2x -V2)
Now, 6x2- \2x -2 =0 gives (3x ++2)(2x - 2)=0
ie, (3x+y2)=00r(2x-+2)=0
2 L1

X=——— 0l X=—=—F=

3 2 2
1

. : : 2
Therefore, the roots of the given quadratic equation are 3 and —.

N

9. 870=225x3+195
225=195x1+30
195=30x 6+ 15
30=15%x2+0

- HCF (870, 225) = 15

10. cotB= % (given)

(1+sin0)(1-sin®) 1-sin’0
(1+cos0)(1-cos@) 1-cos*O

_cos’0

~ sin%@
=cot?0



11.

12.

Let OAB be the given sector.
Letarc AB =1

Perimeter of sector OAB = 16.4 cm
= 0A+0B+arcAB=16.4
=52+52+1=164

=l=6cm
0
Now, length of an arc =——x2nr
360

:>l=i><27!:r
360

6 0

2nr Zﬁ

Area of sector OAB:%xnr2 :ix nrl =3xr=3x5.2=15.6 cm®

27r

In ABC, we have
AC2=B(C? + AB2
(1+BC)2=BC? + AB?

= 1+ BC2+ 2BC=BC2+ AB2
=1+ 2BC=72

= 2BC=48

=BC=24cm
=AC=1+BC=1+24=25cm

Hence, sin C :E:l and cos C :B_C:E
AC 25

= 7orm A,



Section C

13. Using mid-point formula, we have
: 3
Co-ordinates of P are (-1, 5)
Co-ordinates of Q are (2, 4)
. 3
Co-ordinates of R are (5, E)

Co-ordinates of S are (2, -1)

Now using distance formula,

2
PQ= [(2+1) +[4-2| = f9+2—5= 1 nits
2 4 \4
2

3 25 61
R= 5_22+ ——4 | =,/94+— =,|— units

Juiy

2
RS=,/(2-5)"+ -3 = for 22— 2L wnies
2 4 4
2
SP=\/(2+1)2+(—1—§j = Jo+ 2= 2L units
2 4
And,

QS=4J(2-2)" +(4+1) =40+25=5 units
3 3Y
PR:\/(5+1)2+(E_EJ =+/36+0 =6 units

5. PQ=QR=RS=SP=, /673 units and QS # PR

This means that PQRS is a quadrilateral whose sides are equal but diagonals
are not equal.
Thus, PQRS is a rhombus.



14.

X +X+1_ﬁ
x+1 X 15

X+1_1

X
Let =y=
x+1 X y
Thus,we have
1 34
+—=—
y 15
2
Y +1:3_4
y 15
= 15y* +15=34y
=15y° —34y+15=0
=15y* -9y 25y +15=0
= 3y(5y-3)-5(5y -3)=0
=(5y-3)(3y—-5)=0
=5y—-3=0o0r3y-5=0

' _§OI' _E

Ify:E then LZE
3 x+1 3

=5x+5=3x

=2x=-5

5

=>X=——

2
Ify:§ then Lzﬁ
5 x+1 5

—=3x+3=5x

=2x=3

Hence, X=—g and x=E



15. Given equations are 2x+3y=7;(a-b)x+(a+b)y=3a+b-2
The given system of equations will have infinite number of solutions, if

2 3 7
a-b a+b 3a+b-2

Consider,iz 3
a-b a+b

= 2a+2b=3a-3b
=a=5b ..(i)

B 7
a+b 3a+b-2
=9a+3b-6=7a+7b

—2a-4b=6

= 2(5b)-4b=6 ...[From (i)]
=6b=6=>b=1
—a=5b=5x1=5
Hence,a=5and b=1

Consider,

16. The two angles # and ¢ being the acute angles of a right triangle must be

complementary angles.
=0=(90°-¢)and ¢=(90°-0) ...(Q)

sin”® sin* ¢

Given—; —=
cos" ¢ cos“0

sin*(90°—¢) N sin*(90°-0) _ 1
cos*(90°-0) cos*(90°—¢)

cos’d cos*O

1 [ sin(90°—A)=cosA, cos(90°—A)=sinA
sin*0  sin® [0} [ ( ) ( ) ]
cos*0 cos’¢

=1
sin¢ sin*0




17. Letus assume, on the contrary that \/g is a rational number.

Then, there exist positive integers a and b such that

\/gz% where a and b are co-prime

= a =5c for some positive integer c

=a’ =25¢

= 5b” =25¢*

=b® =5¢

= 5|b’

=5b

This implies that a and b have at least 5 as a common factor.

This contradicts the fact that a and b are co-prime.

So, our assumption is wrong.

Hence, /5 is an irrational number.



18. Given system of equations are
7x—-2y—-3=0

3
11x——y-8=0
2Y

By cross multification, we have

-y 1

Jera{ ] PO

S S A
16-2 ~56+33 21,5
X y 1
:> e
23) 23 2
2 2
X 1 y 1

23y 23 ™ 3723
2) 2 2

—=x=1and y=2

8)—(-3x11)] [7{—23)_1“(—2)}

Hence, the solution of the given system of equationsisx=1and y = 2.

19. Since P and Q are trisecting AB and P is nearer to A, so the point P divides AB in the
ratio 1: 2. Let the coordinates of P be (%, y).

Therefore, using section formula, coordinates of P are given by

P[1><5+2><2 1x(-8)+2x 1

) =P(3,-2
1+2 1+2 j ( )

Now P(3, -2) lies on the line 2x -y +k=0

=2x3-(-2)+k=0
= 6+2+k=0

= k=-8



20.

21.

Age inyrs 0-10 10-20

20-30

30-40

40-50

50-60

60-70

No. of Persons 10 15

25

22

13

10

5

From the data given as above we may observe that maximum class frequency is 25

belonging to class interval 20 - 30.

So, modal class =20 - 30

Lower class limit (1) of modal class = 20

Frequency (f1) of modal class = 25

Frequency (fo) of class preceding the modal class = 15

Frequency (f2) of class succeeding the modal class = 22

Class size (h) = 10

Mode =1+ _fi=f xh
- —f —f

0 2

=20+ 25-15 x10
2(25)-15-22

=20+Ex10
13

=20+7.69
=27.69 years (approx.)

In APQD, 2PDQ =90°

Using Pythagoras Theorem,
PD2=2a%2-c2 ..(1)

Similarly, in A PDR, #PDR =90°
. PD2=b2-d2 ..(2)

From (1) and (2),
a?-c2=b2-d?

= a?-b%=c?-d?

= (a+b)(a-b)=(c+d)(c-d)




22. Outof 52 cards, one card can be drawn in 52 ways.

So, total number of outcomes = 52

I

ii.

There are 26 red cards, including two red kings, in a pack of 52 playing cards.
Also, there are 4 kings, two red and two black.

Therefore, card drawn will be either a red card or a king if it is any one of 28 cards

(26 red cards and 2 black kings).
So, favourable number of elementary events = 28

. . 28 7
Hence, required probability = =— = —
4 P y 52 13

There are 6 red face cards, 3 each from diamonds and hearts.
Out of these 6 red face cards, one card can be chosen in 6 ways.
So, favorable number of elementary events = 6

Hence, required probability = %:%

iii. There are two suits of black cards, viz., spades and clubs.

Each suit contains one card bearing number 10.
So, favorable number of elementary events = 2

. - 2 1
Hence, required probability = —=—
q P y 52 26



23.

24.

Section D

Here,a=52°and d = 8°

Let the polygon have n sides.

Then, the sum of interior angles of the polygon = (n - 2)180°
= Sn=(n-2)180

= %[Za +(n-1)d] = (n-2)180

N % [104 + (n-1)8] = (n - 2)180
—n[4n + 48] = (n - 2)180

— 4n2+ 48n = 180n - 360
=n?2-33n+90=0
=(n-30)(n-3)=0

—~n=3,30

Hence, the number of sides of the polygon can be either 3 or 30.

A
Given: In AABC, ZABC =90°
To prove: AC* = AB* + BC? D
Construction: Draw seg BD | hypotenuse AC
and A-D-C

Proof: B ¢
In AABC, seg BD | hypotenuse AC ...(construction)
.. AABC~ AADB ....(Similarity in right angled triangles)

AB AC
S—=— ...(Corresponding sides of similar triangles

D" AB ( p g gles)
- AB*=ACxAD (1)
Similarly, AABC ~ ABDC ...(Similarity in right angled triangles)

BC AC
S—=— ...(Corresponding sides of similar triangles

DC_ BC ( p g gles)
- BC*=ACxDC ..(11)
AB? +BC* =ACxAD+ACxDC ..[Adding equations (i) and (ii)]

=AC(AD+DC)
=ACxAC

=AC



25.

26.

Radius of each circle is 1 unit.

Area of each quadrant of a circle of radius 1 cm =%TCI‘2 =Zrc(1)2 =%n Sq. units

.. Area of four quadrants =4 x %n =T Sq. Units

Now, side of the square ABCD =1 + 1 = 2 units

. e | - \ e
.. Area of square = 2 x 2 = 4 sq. units ' |
Thus, area of shaded region L9 / \\_' /
= Area of square ABCD - Area of four quadrants g T \ / ™
=4 -1 f |

A
.Required probability = = (-m)_ 1-Z2 \ ’/ \‘ ’/

4 4

To solve the equations, make the table corresponding to each equation.

2x-y+6=0 4x + 5y - 16=0
—>y=2X+6 :>y:16;4X
X -1 -2 -3 X 4 -1

Now plot the points and draw the graph.

v

4x +5y —-16 =0

Because the lines intersect at the point (-1, 4), x = -1 and y = 4 is the solution. Also, by
observation, vertices of triangle formed by lines and x-axis are A (-1, 4), B (-3, 0) and C
(4, 0).



27. Radius of the hemisphere =r = 4 cm = Radius of cone
Height of cone=h =4 cm

Volume of toy = Volume of hemisphere + Volume of the cone
2 ion
3 3

= 1Tcr2(2r +h)
3 4 cm

:lxzzx4x4@x4+4)
3 7

4 cm

=1xgzx4x4x12
3 7

1408 3
=~ cm
7
=201.14 cm?

[t is given that a cube circumscribes the given toy.
= Edgeof the cube =8 cm

= Volume of the cube =(8)’ =512 cm’®

Difference in the volumes of the cube and the toy =512-201.14=310.86 cm®

Total surface area of the toy = CSA of cone + CSA of hemisphere

=nrl + 2mr?
=nr(l+2r)

Now,l=+h?+1? =42 +4? =32 =42 cm

..Total surface area of the toy = % X 4(4\/5 +2x 4)

:%x 16(1.414+2)

:¥x3.414

=171.68 cm”



28. Since, the radius is perpendicular to the tangent at the point of contact, m£0PQO’ = 90°.
0’0 = \/m =5 cm (Using Pythagoras theorem)
LetO’'L=%,thenOL=5-x
AP =4 -x*=3"~(5-x)
= 16—x" =9—(25+x" -10x)

=16=-16 + 10x

= 10x =32 :>x=£ =3.2cm
10

~PL= «/42 ~(3.2)" =4/16-10.24 =\5.76 =2.4

~PQ=2x24cm=4.8cm

29. We first prepare the cumulative frequency distribution table as given below:

Marks No. of students | Marks less than Cumulative frequency
0-10 7 10 7
10-20 10 20 17
20-30 23 30 40
30-40 51 40 91
40-50 6 50 97
50-60 3 60 100

Now, we mark the upper class limits along x-axis by taking a suitable scale and the
cumulative frequencies along the y-axis by taking a suitable scale.
Thus, we plot the points (10, 7), (20, 17), (30, 40), (40, 91), (50, 97) and (60, 100).

Join the plotted points by a free hand to obtain the required ogive.

[
ro
o

(50,97) (60,100)

[
' o o o
Qo Qo o o

Cumulative Frequency —>
IL.)I

0 10 20 30 a0 50 80 70
Marks

v



30. Radius of conical portion = Radius of cylindrical portion = 14 m
Height of cylindrical portion = 3 m
Height of conical portion =13.5m -3 m=10.5m
C.S.A. of tent = C.S.A. of cylinder + C.S.A. of cone

= 21trh + mrl
= 21(14)(3) + m(14) y14° +10.5°

=264 +44/306.25

= 264 + 44(17.5)
=264 + 770
=1034 m?

Cost of painting the inside of tent,

14 m

i.e. 1034 m? at the rate of Rs. 2 per sq. m = Rs. 1034 x 2 = Rs. 2068

am

12.5m
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