Board Paper Class : X

SOLUTIONS

MATHEMATICS
1. @

O 1s the centre of circle, PQ is a chord, PT i1s tangent.

£POQ =70°, then £LTPQ =?

Take a point R on the major segment and join PR and QR

arc PQ subtends £POQ at the centre and 2PRQ at the remaining part of the circle
1 1

£PRQ) = > £POQ = > X 70°=35°

But £TPQ = £2PRQ (Angles in the alternate segment)

£TPQ =35°

2. @)

P(0,6)

Q (-5, 3) R(3,1)

PO=\(=52+(-32=25+9 =~

OR =82 +22 = \64 74 = /68
PR=\32+52 =735 =3
PQ=PR

QR? = PQ? + PR?

(V682 = (\39)? + (\34)°

68 = 68
APQR is a Isosceles right angle triangle

3.

a —2a
The distance between (azz, 2at) and (—2 T)
[
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2 o ) 1 4
_\ji_azz I e | R L TR T
2 ; A 2

t t

1 4 -+ 5 | <+
=a\|=+*+ = +42+6 =a\|— +*+4+2+— + 47
i £ i o
1 [\2
1 2
“ﬂ\j(12+_2+2) —a(32+r—2+2) =a(t+?) units
t
4. “)
p=_
10
5. ?2)

The point lies on x-axis
Its ordinate is zero

Let this point divides the line segment joining the points (3, 6) and (12, -3) in the ratio m

'n
myp+ny| m(—3)+nx6
= =0=
m+tn mtn
= —3m+6n=0= 6nm=13m
m 6 2
n 3 1
Ratio=2: 1
C))

Number of all possible outcomes = 6.
Even numbers are 2,4, 6. Their number is 3.
3 I
. P (getting an even number) = — =

6 2
a

Explanation: Let the radii of the base of the cylinder and cone be 3r and 4r and their
heights be 2h and 3h, respectively.

7(3r)2 % (2h)

; 2
S7(4r)x (3h)
9rZx2%3

Then, ratio of their volumes =

9
== =9:8
16:2x3 8
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8.

10.

11.

12.

(€))
ay by
Explanation: If the system has a unique solution, then . #* B
2 2
Here gy = 6,dy =k by = —2
and b, = — 1
g =&
2k#£6
k#3
(€))
] _ 3k _
Sum of roots = s and products of roots = e 3
—~2 -2
— =3 k=—.
k 3
)

Explanation: Here, axZ+ax+2=0.... (1)
x2+x+b=0....(2)

Putting the value of x = 1 in equation (2) we get
12+1+b=0

2+b=0

b=

Now, putting the value of x = 1 in equation (1) we get
ata+l=0

2a+2=0

Then, ab=(-1) x (-2)=2

(0]

5 (Balls other than red and black) |
= 15 ( Total no of balls ) ~3
@

Explanation: Let the two numbers be x and y.
It is given that:
x=54
HCF=27
LCM = 162
We know,
x x y=HCF x LCM
= 54 x y=27 x 162> 54y =4374

= .'.y:?zgl
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13.

14.

15.

16.

17.

18.

19.

20.

@
Explanation: Since, the point, where the perpendicular bisector of a line segment
joining the points A(2, 5) and B(4, 7) cuts, is the mid-point of that line segment.

2+4 5+7

~ Coordinates of Mid-point of line segment AB = (T’ D ) =(3,6)

()

Explanation: (cos 0° + sin 30° + sin45°) (sin90° + cos60° - cos45%) = ?

{6

@

Explanation: In case of a moderately skewed distribution, the difference between
mean and mode is almost equal to three times the

difference between the mean and median. Thus, the empirical mean median mode
relation is given as:

Mean — Mode = 3 (Mean — Median)

1.e, Mode = 3 Median - 2 Mean

(C))
Explanation:
Let AB be the pole and AC be its shadow. 48
AB=12mand AC =443 m, 4 }
AB 12 / 12m
Let ZACB =6. Then,tan = —— = —= /7
- AC 4@ ".-.H J
12 \/3 c 43m A

= tan9=4\/§><\j—§='\f§:taﬂ600 = 6=60°

@

Explanation: Here, a unique solution of each variable of a pair of linear equations is
given, therefore, it has one solution to a system of linear equations.

@

Let rational number + irrational number = rational number

And we know " rational number can be expressed in the form of PQ, where p, q are any integers,

So, we can express our assumption As : PQ +x =ab ( Here x is a irrational number ) x - ab - PQ So,

x is arational number, but that contradicts our starting assumption. Hence rational number + irrational number =
irrational number.

G)

Explanation: Here, reason is not true.

\/§ = +3, which is not an irrational number.
A is true but R is false.

)
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Explanation: Reason is true: [This is Thale's Theorem]
For Assertion

Since, DE || BC by Thale's Theorem

AD AE 2

DB EC
DB EC

AD ~ AE . A
DB EC
t—=1+—
AD AE . \(
AD+DB AE+EC

AD AE
AB  AC

AD AE
Assertion is true.
Since, reason gives Assertion.

21. Formulation: Let the number of girls be x and the number of boys be y.

[t is given that total ten students took part in the quiz.
. Number of girls + Number of boys = 10

ie.x+y=10

[t is also given that the number of girls is 4 more than the number of boys.
. Number of girls = Number of boys + 4

Le.x=y+4

o,x-y=4

] ST I S R R

3 1 1 i i { i

‘e 1 + E—- :!-.:. . . SCALE f....‘. {

b e e e g 1 em =2 Gins: 3o
i y-axis; 1 om = 2 Boys

=4 8 (0, 10) — _'._ aerRE =3 L 2R T |

YTI O e e
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22,

23.

24,

Total No of students = 40

Students who have 100% attendance = 13

Students who do social work = 15

Students participate in Adult Education =5

So the remaining no. students who participate in educational cultural program =40 - (13
+15+5)=7

Let K be the events of selecting the student who participates in an educational cultural
program.

Then outcomes favoring K =7

No. of favorable outcomes 7

PR = Total No of outcomes N 40

2 _2x -8 with general form of quadratic polynomial ax2 + bx +

Comparing polynomial x
c

Wegeta=1,b=-2andc=-8
We have, x2- 2x -8

—xZ . 4x+2x-8
=x(x-4)+2(x-4)
=(x-4)(x+2)
Now, for zeroes of polynomial, we have;
(x-4)(x+2)=0
x-4=0o0rx+2=0
Xx=4orx=-2
= x =4, —2 are two zeroes.
a=1,b=-2andc=-8
Sum of zeroes =4 + (—2) =2

= =2 —b  — Coefficient of x
Sum of zeroes = ———— = —

1 a 2

Product of zeroes =4 x (—2) =—8

-8 ¢ Constant term

Product of zeroes = T = —
(4}

Coefficient of x

Coefficient of x2

We know that the lengths of tangents drawn from an exterior point to a circle are equal.
XP=XQ, ...(1) [tangents from X]

AP = AR, ... (i1) [tangents from A]

BR = BQ. ... (in) [tangents from B]

Now, XP=XQ = XA+ AP=XB+BQ

XA + AR = XB + BR [using (ii) and (iii)]
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Let ABCD be the quadrilateral circumscribing the circle with centre O. The quadrilateral
touches the circle at points P, O, R, S.

D C

A B
To prove: AB+ CD = AD + BC
proof: lengths of tangents drawn from an external point are equal

Hence, AP = AS ...(1)

BP = BO ..(ii)
CR = COQ...(iii)
DR = DS..(iv)

Adding (i) + (ii) + (iii) + (iv), we get
AB+BP+ CR+ DR = AS+ BQ + CQ + DSAB + CD = AD + BC

Hence proved

X

5+x+l
25. At mid-point of AB = 2 =9
or,Xx==6
y-l—]
—_— 4 _3
P ¥
= -2
2

or,y+1+2y-6=-8

y=-1
OR

Using distance formula, we obtain

AB = \/(at% —at%)z : (261f2 _2‘”1)2
i A ‘\/az(tz— fI)Z(Q it 51)2 + 4(,12({2_{1)2

= AB = a(tz—rl)'\j(r2+ f1)2+4
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26.

27.

Let the fraction be f

Then, according to the question,

x+1

——=T1_...(1)

y—1

x 1

e (2)

=X F 1=Vl v (3)
i i i (4)

DX -V =2 (5)
285 = L s nitorsnansnsinnd ()

Substituting equation (5) from equation (6), we get x =3
Substituting this value of x in equation (5), we get
J-y=-2

= y=3+2

= y=35

3
Hence, the required fraction is 3

Verification: Substituting the value of x =3 and y =3,
we find that both the equations(1) and ( 2) are satisfied as shown below:
¥+1 3+1 #

X 3 3

Hence, the solution is correct.

Let us first draw a right AABC, right angled at B and 2C = 6. 2
- _— " Hypotenuse AC '\/E ;
; that cosect = e ——
ow, we know that cosec Perpendicalar ~ AB 7 mk
So, if AC = (\[10)k, then AB = k, where k is a positive number. g
Now, by using Pythagoras theorem, we have: c B
ACZ=AB? +BC?
= BC2=AC2-AB2=10k? - k2
= BC?=9K?
= BC =3k
Now, finding the other T-ratios using their definitions, we get:
AB k 1
Bl = %3
BC 3k 3
cosf=——=—F—= =
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28.

29.

1 I 1 1 W10
- sind = = —, cotf = = 3 and secd = —
sin —— —\/E Co and sec

tan 0 cos ¢ 3
GIVEN A AABC in which BD 1L AC and CE 1L AB and BD and CE intersect at P.
TO PROVE BP x PD=EP x PC
PROOF In AEPB and ADPC, we have
A

B C

£PEB = £PDC [Each equal to 90°]

£EPB = £DPC [Vertically opposite angles]
Thus, by AA-criterion of similarity, we obtain
AEPB ~ ADPC

8

Let OP meet the circle at Q.
Join OA and AQ.
Clearly, 04 L AP

= £LOAP = 90° [radius through the point of contact is perpendicular to the tangent].
Now, OQ=QP=r.
Thus, Q is the midpoint of the hypotenuse OP of AOAP
So Q is equidistant from O, A and P.

~ QA=0Q=QP=r
OA=0Q=0QA=r
AAQOQ is equilateral

£AOQ =60°[ =+ each angle of an equilateral triangle is 60°]
£AQOP = 60°

44 Ul

= 2APO =30° [ 2+ LAOP + LOAP + 2APO = 180°]

= LAPB =12
LAPO =60°
Also, PA=PB
= LPAB = £PBA =60°.
Hence, APAB is an equilateral triangle.

OR
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30.

T

R P

Q
we know that , angle subtended by an arc at centre of the circle is twice the angle
subtended by it in alternate segment.
£TOQ + 2£TPQ = 180 °

= £TOQ =110°

£TOQ = 2£TRQ
= 1107 =22TRQ = 2TRO =55°

Let h be the height of the tower.
1.e,PQ=hmandlet PX=ym
Now, draw RS || XP,

Then, we have RX =SP =40 m, 2QXP = 60° and 2QRS = 45°
In right angled AXPO, A

P P P 4
tan600 e A _Q //' ,-/ in'--rl}:m
B XP s /(/_;5, o X

[ * tan60” = 3] 4;....[ /

U

~| <5
('S
"
)

- | =

h 3
= = En(l) o
In right angled ARSQ,
P O
tan45° = 3" RS
PQ—SP
XP

= fandse =

h—40
ol =——
e

= p = h—40...(ii)

Now,solve Eq(1) and Eq(ii) , to find h and y.
h
—=h—40

\/5

(V3 - 1) h=40V3

10




Board Paper Class : X

40\3  40(1.732) 6828
h= g — 94.64

“4B-1 L1732 -1 0732
=y = 94.64 — 40

= ) = 54.64

= PQ = 94.64 m and PX = 54.64 m

3. HCF = (x2—x— 12) = (x+3)(x —4)

Px) = (x2 —S%+ 4) (x2 + &5+ a)

=x—4)(x— 1)(x2 + 3K+ a)

Since, (x + 3)(x — 4) is the HCF of P(x) and O(x)therefore,
(x+3) and (x-4) are factors of p(x), As (x-4) is already seen
in p(x) and (x+3) is also a factor of p(x).
Thus, by factor theorem,x +3=0 =2 x= —3i,e-P(—-3)=0
Hence, P(=3) =(—-TH—4)9-15+a)=0
=28(—-6+a)=0 =>a=6

Again, Q(x) = (x2 B 6)(x2 - 2b)

= (e + )+ 3)(x2 — B 2b)

Since, x — 4 1s a factor of O(x)

x —4 =0 = x = 4, by factor theorem Q(4) must equal to 0.
04) = (6)(7)(16 —20—-2b) =0
=42(—4-20)=0=>2b= —4=b= —2
Hence,a=6,b=-2

OR

Let us assume that 2 — +/3 is rational.

Then, there exist positive co-primes a and b such that

a
2— =i
V3=3
3=2 =
Bl
a

As 2 and 3 are rational number .

So, +/3 is also rational number .

But «/3 is not rational number .

Since a rational number cannot be equal to an irrational number. Our assumption that
2 — ~/3 is rational wrong .

Hence 2 — /3 1s irrational
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32. In ADFG and A DAB, we have
21 =242 v ABIDCIEF - 41 and £2 are corresponding angles]
£FDG = £ADB [Common]
Therefore, by AA-criterion of similarity, we have
A

B
2
/ : 1&
F E
1 G
V >
D c
. ADFG ~ ADAB
DF FG )
=% DA AR (1)
In trapezium ABCD, we have
EFIABIDC
AF  BE
DF EC
AF 3 BE 3
® DF 4 [ Ec_4(gwe“)]
AF 3
—+1l==+ ' '
= DF 1 p 1 [Adding 1 on both sides]
AF+DF 7
. P!
DF 4
AD 7 DF 4 )
= DF_4=>AD_7 ............. (i1)
From (i) and (ii), we get
FG 4 4
—_— == Pl = —lll§ ovnvaenn
B 7 = FG 7AB (111)

So far as the given figure is concerned , in ABEG and ABCD, we have
£BEG = £BCD [Corresponding angles]
£B = £B [Common]

ABEG ~ ABCD [By AA-criterion of similarity]

BE EG
B —s e —
BC CD
3 EG BE 3 EC 4 EC 4 BC
— I o~ L, — == =y — g | = =] = —
7 CD C 4 B 3 BE 3 BE
3
= EG=?CD
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33.

3

= EG=>x24B[+ CD=2AB (given)]
6

ol - = ——— (iv)

Adding (iii) and (iv), we get

-4 6 10
FG+EG= ?AB-F ;AB = EF = 7143 = TFE = 1048

The given equation is:
3 l 2 3 2 1

i = 3 =
x+1 2 3x—1 x+1 3x—1 2

3(3x—1)-2(x+1) 1 o
(x+1)(3x—=1) 2 (By cross multiplication method)
9x—3—-2x—2 1 Tk [
= == =5 — ==
3xl—x+3x—1 2 gl oy~ 2

= 14x-10=3x2+2x-1 = 3x2+2x-1-14x+10=0

= 3x2-12x+9=0 = x2-4x+3=0
Now by factorization method we have,

x2-3x-x+3=0

= x(x-3)-1x-3)=0

= (x-3)(x-1)=0

= x-3=0o0rx-1=0
Therefore eitherx =3 orx =1

OR

We, A = (cz—ab),Bs —2(a®-be),C = b% —ac

For real equal roots, D = B2-44C=0

o o)) )

= 4( +b2c2 - 2a2bc) — 4(b202 ~c3a—ab3 - azbc) =0
= 4la + 5% ~2be — b2 + a+ab? - azbc) =0

= 4[(14 +ac + ab> — 3a2bc] =0

= a(a3 +e3+p3 —3abc) =0

=>a:00r03+b3+63:3abc
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cosf = Eor,{?:é()c’
Reflex 2AOB = 120°

2x3.14x5x%240

« ADB = 360 =20.93 cm

Hence length of elastic in contact = 20.93 cm

Now, AP = 5\/30111

1 1 253
a (AOAP)= 7 x base x height= 7 x5 x 543 = 5
253

Area (AOAP + AOBP) =2 x = 2543 =43.25 cm?

)
= j— 2
Area of sector OACB 360 r

25x3.14x120

_ _ 2
360 26.16 cm

Shaded Area=43.25-26.16=17.09 cm2

OR
B f. . 9 2
i 1 Areao minor sector = 3607[1'
- 14)(10)2
- S(3.14)(10) "
] £%
= 7 %314 100 A
314 AT B

4

=78.50 = 78.5 cm?
ii. Area of major sector = Area of circle - Area of minor sector

90 1

— 7(10)2 - = 2(10)2 = 3.14 (100) - 73:14) (100)

=314 - 78.50 = 235.5 cm2
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iii. We know that area of minor segment
= Area of minor sector OAB - Area of AOAB

1
» area of AOAB = E(OA)(OB)sinAAOB

= é(OA)(OB)( w LAOB = 90")
0

Area of sector = ——

2
360"

1
&= 3(3.14_) (100) - 50 =25(3.14) - 50 = 78.50 - 50 = 28.5 cm?

iv. Area of major segment = Area of the circle - Area of minor segment

— 72(10)2 - 28.5
= 100(3.14) - 28.5

=314-28.5=285.5 cm?

Number | Number of | Cunmulative
of letters | sumames £ | frequency
14 6 6=6
47 30 6+30=36
35. Median| 7-10 40 36:+40=76 [50=7-
class
10-13 16 76+16=92
13-16 4 92+4=96
16-19 4 96+4=100
Total n=100
() Here,
¢=T7,n=100, f=40, cf=36,h=3
, L 50-36
Median = ¢ + Zf xh =7+
(i) Modal class is (7 — 10).

(=7,f =40,f =30,f,=16,h =3

40

21
}X3—7+%—8.05

Mode = ¢ + {i}xh _7 +{M}x 3=7 +§—2 ~ 788

2f, -1 -%

80-30-16
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36. (i) Number of bricks in the bottom row = 30. in the next row = 29, and so on.
Therefore, Number of bricks stacked in each row form a sequence 30, 29, 28, 27, ...,
which is an AP with first term, a = 30 and common difference, d =29 - 30 =-1
Suppose number of rows is n, then sum of number of bricks in n rows should be 360.

ie.S, =360
n n
= (2 %30+ (= D)(~ 1)] =360 {S, = 5(2a+(n— D))}

= 720=n(60—n+1)
= 720=60n-n%+n
= n2—6ln+720=0

= n? — 16n — 45n + 720 = 0 [by factorization]

= nn—16)—45n—-16)=0

= n—16)(n—45)=0

=>m—16)=00r(n—45)=0

=>n=16o0rn =45

Hence, number of rows 1s either 45 or 16.

n =45 not possible son=16

ags5=30+@5-1)(—-1) {a,=a+(n—1)d}

=30—-44 = — 14 [ v The number of logs cannot be negative]
Hence the number of rows is 16.

(i1) Number of bricks in the bottom row = 30. in the next row = 29, and so on.
Therefore, Number of bricks stacked in each row form a sequence 30, 29, 28, 27,...,
which is an AP with first term, a = 30 and common difference, d = 29 - 30 = -1
Suppose number of rows is n, then sum of number of bricks in n rows should be 360.
Number of bricks on top row are n = 16,
a1g=30+(16-1)(-1) fap=a+(n-1)d}
=30-15=15
Hence, and number of bricks in the top row is 15.

OR

Number of bricks in the bottom row = 30. in the next row = 29, and so on.
Therefore, Number of bricks stacked in each row form a sequence 30, 29, 28, 27,...,
which is an AP with first term, a = 30 and common difference, d =29 - 30 = -1.
Suppose number of rows is n, then sum of number of bricks in n rows should be 360.
ap =26,a=30,d=-1
ap=a+(n-1)d

= 26=30+(n-1) x -1

= 26-30=-n+1
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= n=5
Hence 26 bricks are in 5th row.

(i1i))Number of bricks in the bottom row = 30. in the next row = 29, and so on.
therefore, Number of bricks stacked in each row form a sequence 30, 29, 28, 27, ...,
which is an AP with first term, a = 30 and common difference, d =29 - 30 =-1.
Suppose number of rows is n, then sum of number of bricks in n rows should be 360
Number of bricks in 10th row a=30,d=-1,n=10
ap=a+(n-1)d

= ajp=30+9 x -1
= aj9=30-9=21
Therefore, number of bricks in 10th row are 21.

37. () Volume of Hermika = side? = 10 x 10 % 10= 1000 m>
(ii) r = radius of cylinder = 24, h = height = 16
Volume of cylinder = 72k

22 3
= V=7 x 24 x 24 x 14 =25344 m

(1o lume of brick = 0.01 m3
Volume of cylinder

= ick fi ki lindrical =
= n = Number of bricks used for making cylindrical base Volume of one brick

i 2534400

= et

"7 001
OR
Since Anda is hespherical in shape r = radius = 21
2

V = Volume of Anda = 5 x 7 % 3

2 22

= V=ox—x21%x2]1x21
3 7

= V=44 x 21 x 21 =19404 m3

38.

80
Suppose AB and CD are the two towers of equal height h m. BC be the 80 m wide road.
P is any point on the road. Let CP be x m, therefore BP = (80 — x).

Also, ZAPB = 60° and 2DPC = 30°
In right angled triangle DCP,
h 1
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" %
S>h=—.... 1)
o
In right angled triangle ABP,
AB h
tan G0 =— =
an 60 1P = 20— \ﬁ
P
= h=~3(80 —x) =>$=\ﬁ(80—x)

= x=3(80-x) = x=240-3x

= x+3x=240 = 4x =240

= x=60

Thus, the position of the point P is 60 m from C.

o ’

X 60 \/_
Height of the tower, h=—= = —= =20+/3
g 3 \/3
The height of each tower is 20\/5 m.
OR

o4 X P 8-xB
80

The distance between Neeta and top of tower CD.
In ACDP 20 \ﬁ

o CD
din 30— — &3 PD = = PD = —— =40+f3
PD sin 30° l
= PD = 403 2
(ii1) O 1
\
h \ // h
C X P 8-xB

80
The distance between Neeta and top of tower AB.

In AABP
AB AB 2043
sin60°=— = gp=——— > AP= —=
AP sin 60° \3
= AP=40m 5




