CCE SAMPLE QUESTION PAPER
FIRST TERM (SA-T)

MATHEMATICS
(With Solutions)
- CLASS X
Maximin Marks 80

flimeﬁll orpedii
General Instructmns

(&) All questions are compulsory.
(ii) The question paper consists of 34 questions divided-into four sections A, B, C and D

Section A comprises of 10 questions of 1 mark each, Section B comprises of 8 questions of
2 marks each, Section C comprises of 10 questwns of 3 marks each and Section D

comprises of 6 questions of 4 marks each.
(#il) Question numbers 1 to 10 in Section A are multiple choice questions where you are to

select one correct option out of the given four
(iv) There is no overall choice. However, internal choice has been provided in 1 question of

two marks, 3 questions of three marks each and 2 questions.of four marks each. You have
to attempt only one of the alternatives in all such questions.
(v) Use of calculators is not permitted.

Question numbers 1 to 10 are of one mark each.
1. Which of the following numbers has non-terminating repeating decimal

expansion ?

7 17

£ By ——

(@) () 320

. 93

d) =2

© 200 400 @ 420
Solution. Choice (d) is correct.

93 3L 31

420 140 22 x5l x7!
-+ The denominator has a factor other than 2 or 5.
2. In figure, what values of x will make DE | AB ?
= B
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(@) 3 : (b) 2
(e) 5 d) 4
Solution. Choice (b) is correct.
In triangle CAB, if DE divides CA and CB in the same ratio, then DE | AB

CD _CE | |
DA EB : -
T x+3 o x
Sx+19 T 8x+4
(x + 3¥3x + 4) =x(3x + 19)
3% +dx + Ox + 12 = 3x% + 192
192 —4x—9x =12 - '
6x =12
x=2
8. In figure, the graph of a polynonual p(x) is shown. The number of zeroes of
plx) is .

I

MR

X - ; } } :‘ } p— X

{a) 2 - . {b) 3
(c) 4 - (dy 1
Solution. Choice (a) is correct. : ‘ :
The number of zeroes of p(x) is 2 as the graph mtersects the x-axis at two points vzz (~— 4,0
and (- i, 0} in figure.
4. If sin 50 = cos 40, where 56 and 46 are acute angles, then the value offis
(a)} 15° (s (b) 8&°
(e} 10° ' (d) 12°
Solution. Choice (¢) is correct.  ~ '
We have
sin 50 = cos 46
cos (90° — 50) = cos 40
90° - 560 =40
40 + 50 = 90°
20 = 90°
6= 10°

o
-
3]
w
18

bed iy



2sin0cos0

5 Iftan 6 = E, then the value of ——— 5 — is
. - 13 cos” B'—sin“ 0
ol 807 gy 812
vl By 224
@ 95 ® 5
309 - - . o 316
(@) 25 | (d) 95
‘Solution. Choice (b) is correct.
We have
2sin 0 cos O

~ cos® 6 -5in?’®

. : 2 ..
= P 2 :H; il c?s 28 :;;{;S Z 5 [Dividing numerator and denominator by cos? 6] -
“(cos” 8 - sin €os
__2tanB
1-tan” @
12

2x ==
13

3 .

1- [E) )

13

24/13

1- 144

169 .
_24 169
18 7169 - 144
_24 169

13 25

_ 24 x 13

) - 25 ' T
6. In figure, AB = 53 cm,DC-4c_m,BD-"3cm,'thentanﬁis _
. o ) o

905> D




1 - -2
(a) " {b) 5

4 ) ) ’ -B
Solution. Choice () is correct. .
In ACBD, we have

BC? = BD? + DC? .
= " BC%-(32+(1)*=25=(5)?
= BC 5 [N
BC 5 1

In AABC, tanE) AB 53 B 7
7. If HCF (96, 404) = 4, then LCM (96, 404) is
(a) 9626 ~ (b) 9696
{c) 9656 (d) 9676
Solution. Choice () is correct. )
‘We know that ;

- HCF x LCM = Product of two p051t1ve numbers
= 4% LCM =96 x 404

~ LM - 26 x4404 ,
= LCM =96 x 101
- LCM = 9696

8. If the pair of linear equations 10x + 5y-(k-5)=0and 20x + 10y — k 0 have
1nfin1tely many solutmns, then the value of & is
C(a) 2 b) 5
(e) 10 ' (d) 8
Solution. Choice (c) is correct.
For a paJr of linear equations to have infinitely many solutlons

20 107 -k
— l=l=ﬂ
2 2 k
= kE=2k-10
= k=10

(2+2secH)(l-sech).
(2 + 2 cosec 0)(1 - cosec 0)

9. Htan 0 = -:3, then the value of

16 16

81 75
@8 | & B
© 8 - - @



Solution., Choice (a) is correct.
(2 +2secO)(1-sech)
(2 + 2 cosec 8)(1 - cosec 0)
=‘ 2(1 + sec 01— sec; 9)
2(1 + cosec 8)(1 - cosec 0)

_ A1 - sec? )
2(1- cosec> o)

I- set':2 I
1- cosec? 0

1-(1+tan?0)
1-(1+ cot? 6)

“ —tan2 3]
--cot2 o
=tan? 6 x tan? 6
=tan® 0

3\

)

_8
10. The mean of first 20 natural numbers is
(a) 7.5 () 8.5
(c) 9.5 - : {d) 10.5
Solution. Choice (d) is correct.
Mean of first 20 natural numbers

B Sum of observations from 1to 20
Number of cbservations

- 4 [ Sum of first ‘»’ natural numbers =

nn+1)

)



Question numbers 11 to 18 carry 2 marks each.
11. Check whether 6" can ehd with the digit 0 for any natural numbher n.
Solution. We know that any positive integer ending with the digit 0 is divisible by 5 and
so its prime factorisation must conta.ln the prime 5. .
We have
=(2x3)=2"x3"
= There are two prime in the factorisation of 6" = 2" x 3"
=> b does not occur in the prime factorisation of 6" for any n. _
. [By uniqueness of the Fundamental Theorem of Arithmetic]
Hence, 6" can never end with the digit 0 for any natural number.
12. Find the zeroes of the quadratic polynomial 8x% — 21 — 22x and verify the
relationship between the zeroes and the coefficients of the polynomial.
Solution. We have -
8x*— 21 - 22x = 8x% — 22x 21 :
=822 —28x +6x - 21 [8x(—21) =6 x (- 28) and - 28+ 6 = — 22]
=4x(2x-T)+8(2x - 17)
= (2x — Ti{4x + 3)

So, the value of 8x2 — 22x - 21 ig zero, when 2x— 7=0or4x +3 =0 i.e., whenx = % orx= —-2-.

Therefore, thé zeroes of 8x2 — 22x — 21 are % and -%.

Now, sum of zeroes = v + (— EJ
2 4
14-3

T4

S

(-22)
.8
—(Coefficient of x)
Coefficient of x>

Product of zeroes = 7 X (— §)
- 2 4

-21

8
(-2D)

8
Constant term

Coeﬁiment of x2
13. A and B each have certain number of oranges. A says to B, “If you give me 10
of your oranges, I will have twice the number of oranges left with you”. B replies, “If




yt‘)u give me 10 of your oranges, I will have the same number of oranges as left with-

you”, Find the number of oranges with A and B separately. _
Solution. Let A has x humber of oranges and B has y number of oranges.
Then, according to the given conditién, we have.
x+ 10 = 2(y — 10)

= x+10=2y-20
= x=2y-30 ()
and y+10=x-10
- £ =y+20 @)
From (1) and (2), we have

2y—-80=y+20 .
= 2y-y=30+20 - - - - - -
Substituting ¥ = 50 in (2), we get

x=50+20
= * x="70
Hence, A has 70 oranges and B has 50 oranges. .
14. Without using trigonometric tables, find the value of : -
cf)s 70 + eos 57° cosec 33° - 2 cos 60°
sin 20°

Solution. We have _

c?s 70 + cos 57° cosec 33° — 2 cos 60°

sin 20° . _

= M + cos (90° —33°).cosec 33° — 2 cos 60°
gin 20° - ' . ‘ *
= s%n 200, + gin. 33°.cosec 33° — 2 cos 60°. _ [+ cos (90° —§) = sin 6]
gin : : :

: 1 . . RPN
=1+1-2x§ ) ['.'sme-cosecﬂ=l,c0360 =§]
=1+1-1 - o
=1. ¢

. Or
If A, B, C are interior angles of AABC, then show that

(B+C) . A
cos | —— | =sin o

2
Solution. If A, B, C are interior angles of AABC, then
A+B+C=180°
= : B+C=180"-A
B+C 180°-A
= =
2 2
- B+C _ 90° A
2 2

= CcOS (B ; C) = COS [90" - %]



= COS(

A

2

B+C]=
2

15. If ABC is an equilateral triangle with AD . BC, then prove AD2 = 3DCZ,

Solution. Let ABC be an equilateral triangle and AD L BC.
In AADB and AADC, we have

and

=

In right angled AADC, we have

Lesd

- LADB = LADC

AB =AC
£B=2+sC

[given]
[Each = 60°]
[Each 90°]
AADB = AMADC
BD =DC (D
BC =BD +DC =DC +DC =2DC...(2) [usmg (1)]

A

i

B
"AC? = AD? + DC?
BC2? = AD? + DC2

(2DCY? = AD? + D2
AD? = 4DC%— DC?
AD? . 3DC?

D

C

[~ AC = BC, sides of an equilateral Al

[using (2)]

16. If in figure, AABC and AAMP are rlght angled at B and M respectlvely, prove

that

Solution.

and

Therefore, by AA-criterion of similarity, we have

CA x MP = PA x B€C
In AABC and AAMP. we have
LABC = /AMP = 90°
£BAC = 1 MAP [Each equal to £A]

AABC ~ AAMP

C

I

CA PA

BC MP

A

= CAxMP=PAxBC
17. Given below is the distribution of marks obtained by 229 students :

B P

Marks [ 10-20 | 20-30 | 30-40 | 40-50 | 50—60 | 6070 | 7080 | Toial
No. of 12 30 34 65 45 25 18 229
studenis

Write the above distribution as more than type cumulative frequency distribution.

Solution. Cumulative frequency table as more than type is given below :
Marks No. of students Marks Cumulative
[Frequency (f)] more than frequency (cf)
10-20 12 10 229 (217 +12)
20 - 30 30" 20 217 (187 + 30)
30 - 40 34 30 187 (153 - 34)
40 - 50 65 40 153 (65 + 88)
50 -60 45 - 50 88 (45 +43)
60 - 170 25 60 43 (25 + 18)
70-80 18 70 18




18. The mode of the following distribution is 55. Find the value of x.

Class-interval

0-15

15 -30

30 - 45

45~ 60

60-75

75-90

7

x

15

10

8

Freguency 6

Solution. Since mode = 55 (given), therefore, the modal class is 45 — 60. The lower limit ()
of the modal class is 45.

fi=15,fo=%,f2=10,h =15
Using the formula :
Mode=l+,£9_xh
2fi-fo-Fe
- B5-db+ —9°% .15
2x156-x-10
= 55—45=—15ix15
30-x-10
- 10 = 15-x « 15
) - 20-x
= 200-10x =225 - 15x
= 1bx —10x = 225 - 200
= Bx =25
= x=5

Hence, the value of x is 5.

Question numbers 1 9 to 28 carry 3 marks each.
19. Prove that n® - n is divisible by 2 fox any positive integer n.
Solution. We know that any positive integer is of the form 2m or 2m + 1 for some positive
integer m.
When n = 2m, then
n?-n=0@m)?-
=4m? - 2m
= 2m(2m — 1)
= 2p, where p = m(@2m - 1)
= n?%-nis divisible by 2
When n = 2m + 1, then
n2-n=02m+10%-2Cm+1)
=(m?+4m+1)-2m -1
= 4m? + 2m
-=2m2m + 1)
‘ = 2q, where ¢ = m(2m + 1)
= n°—n is divisible by 2.
Hence, n? - n is divisible by 2 for any positive integer n.

2



20. Prove that %\/g is irrati(;nal number.

Solution. Let us assume to the contrary that %«/g is rational.

Therefore, there exist co- pnme positive integers p and ¢ such that

7J—p

Since p and ¢ are integers, we get 3_p is rational, and so g—JS_ is rational.
q .

But this contradicts the fact that J5 is irrational.

This contradiction has arisen because of our incorrect assumption that %\/5 is rational.

' So, we conclude that '—;—JE is irrational.
Or
Show that 5 — 243 is an irrational number.

Solution. Let us assume, to contrary, that 5 - 243 is rational.
That is, we can find coprime a and b (b = 0) such that

=2
5-2J_-b
Therefore, 2\/5 - 5—%
— 2‘/§=5bb—a
' 5b-a
3 -
= B ==

-a . . . .
is rational, and so /3 is rational.

Since ¢ and b are integers, we get 56

But this contradicts the fact that J3 is irrational.
This contradiction has arisen because of our incorrect assumption that 5 - 243 is rational.

So, we conclude that 5 - 24/3 is irrational.

21. A two digit number is obtained by either multlplymg sum of the digits by 8
and adding 1 or by multiplying the dlﬁ'erence of the dlglts by 13 and adding 2. Find
the numbers.

Solution. Let the unit’s place digit be x and the ten’s place digit be y.

Then, number = 10y +x

Accordmg to the given condition, we have

10y +x=8x+y)+1



Bx-x=10y-8y-1 ) _
Tx=2y-1" ' (1)

and 10y+x=13(y -x)+2

= x+13x =13y - 10y + 2

=
=

= 14 =3y + 2 . . (2)
From (1) and (2), we get , '
2ATx)=3y+2
= - 22y-1)=3y+2
= dy - 2=8y+2
= 4y -3y =2-+2
= y=4 _
© Substituting y = 4 in (1), we get ) 7 S
Tx=2(4) -1 -

=’ Tx="T :
= x=1
Hence, the number = 10y + x

=104)+1

=41

Or

The taxi charges in a city comprise of a fixed charge together w1th the charge for
the distance covered. For a journey of 10 km the charge paid is ¥ 200 and for journey
of 15 km the charge paid is T 275. What will a person have to pay for travelling a
dlstance of 25 km ?

Solution. Let the fixed charges of taxi be Tx and the run.m.ng charges of taxi be ¥y per km.
. Then, according to the given condition, we have .

x + 10y = 200 : _ 1)

and x+15y =275 Ny {2)

Subtracting (1) from (2), we get

(x -+ 15y) — (x + 10v) = 275 — 200

= 15y -10y="75

= By =TH

= y=15

Substituting y = 15 in (1) we get

x +10(15) = 200

= x =200-150

= x =5l

. Total charges for travelling a distance of 25 km

=x + 25y
=¥ (50 +25 x 15)
=% (50 + 375)
=T 425"
22. If o and B are the zeroes of the quadratic polynomla.l flx) =.ax® + bx + ¢, then
S L2 2
evaluate a_2 + .5_2 :
) B o .
Solution. Since o and p are the zeroes of the quadratic polynomial fix) = ax® +bx +c.



(0.2 + 52)2 _ 2112[32
= a2p?

2
(a? +p%)? - 2(-0—]
a

&
o2
. 2
N2
( b)- g€ 2¢2
) TE ) T T
o a a
d
a2
5
b _2e|_2c
i a? a a? .
2
e
2_'_4(:2 _4b20 _2c2
B at o & a’
L
a?
bt 22 4b%
T T3 T 3
_a a a
&
a2
~ bt + Zczazr— 4b%ca . a®
a* c?

BED)

“(2)



B bt + 2¢%a? - 4ach?
a?e?

. 2
23, If cosec B + cot B = p, prove that cos 0 = P i
. _ ' P+
Solution, We have '
cosecG+cotB=p

1 cos @
= + — =
sinf sinB
1+cosB
= —=
5in O

Squaring both sides, we have

(1+ cos 9)2 2
=p”.
sin? @

_ 1+c0s8
p _1 smB

Now,
P £1 1+cose
sing
- 2_1 [(1+cosB)® —sin® 0)/sin® B
p?+1 [(1+c059)2+sm 8)/sin? 0
- p2—1 (1+cose)2-—sm 0
p2 +1 (1+ cose)2+sm 0
- p2—1_1+cosze+2cosﬁ—siﬁ28
lp2+'1 1+cosz_6+2cosﬁ+sin28
- p2—1 _ cos26+2(:039+(1—sin2 $)]
pz +1 (sin28+0032 0)+1+2cosH
- pz—l _ cosze+2cosa+cosze
-p?al 1+1+2cos0
- p2—1 _ 2cos” 0+2cosH
p?+1 2+2cos0
'=> p2 -1 2cosblcosf+ D
p?+1 2(1+ cos 8)
2
= P -1 _cost

p2+1'

el



- Solution.

24. Show that :
2(sin® 0 + cos® ) - 3(sm B+cos 0)+1=0

L.H.S. = 2(sin® 9+cos 8) - 3(sin? 6 + cos? 0) + 1

= 2[(sin? 8)3 + (cos 8)% — 3(sin? 8 + cos? 6) + 1 ’

= 2l(sin? 6 -+ cos? B){(sin? 0) - (sin? 0)(cos? 0) + (cos? 8)%}] - 3(sin® 6 + cos? 9)+ 1 .
- [usmg_a + 5% = (a + b)a? - ab + b%)]

= 2[1(sm 6 — sin? 6 cos? 8 + cos? B)] 3(sin? 0 + cos? B) +1 [ sin?08+cos?20=1]

—Zsm 0- 2sm 0 cos® 6+ 2cos 8- 351n6 3costo+1 '

=-sin*B—cost8—-2sin26cos® 6+ 1 ‘

=—[sin* 8 + cos* B + 2 sin% B cos? 0] + 1

= —[(sin® 8)? + (cos? )% + 2 (sin? B)(cos? B)] + 1

=—(sin® 0 +cos® 0)2 + 1 X : [using a® + &% + 2ab = (a + b)Y
=-1+1" S
=0
.=RHS.
25. In the figure, £1 = /2 and £3 ~ 24. Show that
. PT.QR = PR.ST ' .

Solution. In APST and APQR, we have

. L1=212 : : [given]
= L1+ LQPT = £2+ LQPT ' . [Addmg £ZQPT on both mdes]
= LTPS = LRPQ ' '
and £L3=14 : [glven]

L= LPST = /PQR -
. 3rd £PTS = 3rd LPRQ [- Sum of three angles of a triangle is. 180°]
Thus APST and APQR are eqmangular hence similar :
. APST ~ APQR
PT ST L - : .
= PR~ QR ' [+ Corresponding sides of similar As are proportional]

= - PT.QR = PR.ST



26. Inthe figure, ABC is a triangle with 4B = 90°. Medians AE and CD of respective

A

H

Solution. In right-angled AABE, we have
AE? - AB? + BE? = 40 = AB? + BE?

2

- AB? - 40 - BE® = 40 - [B—zcj
2
= AB? 40'%""

Also in right-angled ACBD, we have
CD? = BC? + BD? = 25 = BC? + BD?

2
= BC?-925-BD? - 25-(%)
AB?

= BC2=25- -
In right-angled AABC, we have

AC? <« AB® + BC?

2
- AC2—40-BC” g5 _AB"
4 4

- AC? - 65~ L(BC? + AB”) = 65 - 7 x AC*
= 4AC? = 260 - AC?
= 5AC2 < 260
= AC% =960 +5=52

Hence, AC =+52=2/13 em.

B B C

lengths /40 ¢cm and 5 cm are drawn. Find the leligth of the hypotenuse AC.

[+ AE = +/40]

[ BE - —1—BC]
2

D)

[ CD = 5]

BD=1AB}
T2

(2}

[using (1) and (2)]

27. Find mean of the following frequency distribution using step-deviation

method :
Class-interval 0-60 60-120 | 120 - 180 ! 180 -240 | 240 — 300
Frequency 22 35 25 24




Solution. Let the assumed mean be a = 150 and A = 60.

70p — 52.5p = 4987.5 - 4550

Class-Interval Frequency (f) | Class-mark (x;) = E-L;;ﬂ fiu;
060 92 - 80 ~2 —44
60 - 120 35 90 -1 —-35

120 - 180 44 " 150 =a 0 0
180 - 240 25 210 1 25
240 — 300 24 270 2 48
Total n =Zf; = 150 Efu;=-6
By step-deviation method,
Mean =a + it xh
=f
~150+ £ w60
0
12
=150- =
5
.=150-24
=1476
Hence, the mean is 147.6.
. Or ‘
The mean of the following distribution is 52.5. Find the value of p.
Classes 0-20 20-40 | 40-60 60 - 80 80 - 100
. Frequency 15 22 37 P 21
Solution.
Calculation of Mean
Classes Frequency (f}) Class-mark (x;) foc;
0-20 15 . 10 150
"20-40 22 30 - 660
40 - 60 37 50 1850
60 - 80 p 70 70p
80 - 100 21 90 1890
Total n=2f;=95+p Efix; = 4560 + T0p
Using the formula :
Mean = Zhx;
f;
= (given) 52.5 = 2200+ 70p
95+ p
= 4987.5 + 52.5p = 4550 + 70p
=




- 17.5p = 4375
= p=4375+175
= p=25

28. A survey regarding the height (in cm) of 51 girls of class X of a school was

conducted and the following data was obtained :

Height (in cm) " Number of girls
Less than 140 4
Less than 145 11
Less than 150 29
Less than 155 40
Less than 160 ) 46
Less than 165 51

Fmd the median height,
Solution, To caleulate the medlan helght we need to find the class-interval and thelr

corresponding frequencies.

Height (in cm) No. of girls (P Cumulative frequency (ch)

135 - 140 4 4
140 - 145 7 A1
145-150 18 29
150 - 155 11 40
155 -160 . 8 46

160 - 165 5 51

n_ bl

Here 235 = 25.5. Now 145 — 150 is the class whose cumulative frequency 29 is greater

th:

=255, -

- 145 — 150 is the median class.
From the table, f=18,¢f=11, A =5~

Using the formula :

= 145 +4.03
= 149.03

Hence, the median height is 149.08 cm.




Question numbers 29 to 34 carry 4 marks each.
29. If the median of the distribution given below is 28.5, find the values of x and
3, if the total frequency is 60.

Class interval

0-10

10— 20

20 - 30

30 - 40

40 - 50

50 — 60

Total

Frequency

b

x

20

15

y

5

60

Solution. Here the missing frequencies are x and y :

Class interval Frequency Cumulative frequency

0-10 5 5

10 -20 x 5+x

20 - 30 20 25+ x

30-40 15 40 + x

40 - 50 y 40+x+y

50 -60 5 45+x+y
Total 60 '

It is given that, n = 60 = Total frequency
= 45+x+y=60
x+y=60--45
x+y=15
The median is 28.5 (given), which lies in the class 20 - 30.

=
=

So,

§

UUUUU

{ = lower limit of median class = 20

f = frequency of median class = 20

¢f = cumulative frequency of class preceeding the median class =56+x

k = class size = 10
Using the formula ;

Median =1 +

28,56 -20 =

30-5-x
2

85x2=25-x

17«25 -x
x=25-17
x=28

Now, from (1), we get 8 +y =15 =y = 15 -8 = 7
Hence,x =8 and y = 7.

(1D



mZ -1
. T on?-1

Solution. We have to find cos® 4 in terms of m and r. This means that the angle B is to be
eliminated from the-given relations.

30. If tan A = n tan B and sin A = m sin B, brove that cos? A =

Now,
tanA=ntanB=tan B = 1 tan A = cot B = — -
n : Jtan A
and, -sinA=msinB=>sinB='—];sinA=>cosecB= n
. . m sin"A
Substituting the values of cot B and cosec B in cosec” B —cot? B = 1, we get
- m?2 _' n? _ ) '
sin? A tan? A .
2 g 2
- m2 _n cozs. A -1
sin® A sin“ A
A m? -n? cos® A
el - . 9 = 1
sin“ A
= m?—n?cos? A =sin®A
= m2-ncos?A=1-cos’A
= m?—1=n%cos? A —cos?A
- m2-1=(n%-1)cos® A
2
= m2 -1_ cosZ A
nc-1

Or '
Prove the identity : .
1+53n6+ 1—s§n6 -2 sec O
1-sin6 1+sinB
Sol_ution. L.H.S.

1+ sin.B) . (1+sin ) N J(l—sin 8) (1-sin )
(1-sin 6) (1_-}- sin 8) (1+sin®) (1-sin®)

1+sin8 1-sin@
= +
Ji-sin26  J1-sin®0

_1+sinb 1-sinb
\/cosze ' Jcoszﬂ

_ 1+sin8-+ 1-sin®
cos 0 cos O

_ 1 sin 0 1 _sine_
cos® cosB cosB cosB




=sec0+tanO+secO0-tan b
=2ZsecH
" =R.H.S. . : .

31. Form the pair of linear équations in the following problem, and find their
solutions graphically.

10 students of Class X took part in a Mathematics quiz. If the number of girls is 4
more than the number of boys, find the number of boys and girls who took part in the
quiz. . E :

~ Solution. Let x and y be the number of girls and number of boys respectively who took

part in a Mathematics quiz, then according to the given information, we have the required pair
of linear equations as ' :

x-y=4 Y]

x+y=10 : ' .+(2)

Let us draw the graphs of the equations (1) and (2). For this, we find two solutions of each of
the equations which are given in tables.

x+y=10 ' x-y=4
x 0 i0 | x 0 4
y=10-x 10 ¢ © y=x—4 -4 0
A B - C D

Plot the points A(0, 10), B(10, 0), C(0, —4) and D(4, 0) on gi'aph paper, and join the points to
- form the lines AB and CD as shown in the figure.




The two lines (1) and (2) intersect at the point (7, 8). So,x =7,y =3 is the required solution
~of the pair of linear equations, i.e., the number of girls and boys who took part in the quiz are
7 and 3, respectively. .
32. Prove that :
'  cos0 sin 6
l1-tan® 1-cotf
Solution. We have

= c0s 0 + sin 0. .

CLHS. - cos O + .sm 0
1-tan® 1-coto
cos ] + sin 0
_sin® 1‘_cosB - _
" cosB sinf
_ cos 0 . sin 6
cosf>ginB) {sinB-cosO
cos o sin 6
i cos? O - sin® 0

cosB-sin@ sin6-cosHh

cos? @ . sin? 0
cos0-sin® cosO-sinb
1 _
cos i - sin
= ;,'[(cos 6 — sin 9)(cos 0 + sin 6)]
cosb-sinfd S .

=cos 0 +sin 0
=R.H.S. :
-83. Find all zeroes of the polynomial fix) = 2x* - 2x® — 722 + 3x + 6, if its two zeroes

aai,l'e—‘\/E and‘/g. '
2 2

Solution. Since zeroes of a polynomial Ax) are ﬁ\/% and ‘/% , therefore
) xur\/g x-3)_ 2 3
S 2 2 2

- 3 3) 1
_ “lx-J=i==(2x%?-3
LR O

is a f'actpr of. the given polynomial,

[cos? 8 - sin? 0]

ol



Now, we divide the given polynomial by 2x2 — 3.

2_x-2
2% -3 2x4 25 -7 24 3x + 6 | 4
) * EoTeETE, First term of the quotient is 2% _ xZ
— 293 — 4x2 +3x+6 : =
: < 9qc3 +3x [Second term of the guotient is 2‘3:; = -x]
—_ 4x2 +6 - i . 2
— 4x2 +6 Third term of the quotient is — 49; =-2
+ - - 2x

_ 0 |
So, 2*-263_7x2+8x +6=(2x2— 3)x®—x—2)

= (222 - 3)[x? — 2% + x — 2]
= (222 — 3)[x(x — 2) +(x—-2)]

- 2(x2 —g)(x S x—2)

= 2[1: - Ej{x + Ej(x + 1(x —2)
Hence, all the zeroes of the given polynomlal Fx)=2¢*—2¢3 - 72?2 +3x+ 6 are \]7 \/7

~1 and 2.

34. Prove that in a triangle, if a line is drawn parallel to one side of a triangle to
intersect the other two sides in distinet points, the other two sides are divided in the
same ratio. .

Solution.. Given : A triangle ABC in which a line parallel to BC intersects other two sides
AB and AC at D and E respectively. -

AD AE
T Al AL
0 prove : DB~ EC
Construection : Join BE, CD and draw DM 1 AC and EN L AB.
Proof : Since EN is perpendicular to AB, therefore

EN is the height of triangles ADE and BDE.
© ar(AADE) = —(base x height).

ot

= =(AD x EN) . ' LAY

M

and  ar(ABDE) = < (base x height)

wn-—x

(DB x EN) - _ . (2)

I

DO | =



1
ar(AADE) _ 3 AP ¥ EN)

= =
ar(ABDE) —]'-(DB x EN)
2 :
_ ar(AADE) _ AD
ar(ABDE) - DB |
) 1
=(AE x DM)
Similarly, SAADE) _ 2 Al

ar(ADEC) l(ECx i - EC

 [using (1) and (2)]
(3

o(4)

Note that ABDE and ADEC are on the same base DE and between the same parallels BC

and DE.
. ar(ABDE ) ="ar{ADEC)
From (4) and (5), we have

ar(AADE) _ AE
ar(ABDE) EC ,

Agam from (3) and (6), we have
: AD _ AE
DB EC
H ) AD AE

ence, .

DB EC

"Or

(5)

...(6)

Prove thai in a right angle triangle, the square of the hypotenuse is equal to the

sum of the squares of the other two sides.

Solution. Given : A right triangle ABC, right angled at B.
To prove : (Hypotenuse)? = (Base)® + (Perpendlcular)

ie, . AC?=AB%*+BC?

Constructlon : Draw BD L AC

Proof : AADB ~ AABC.

-[If a perpendicular is drawn from the vertex of the
right angle of a right triangle to the hypotenuse then

*

triangles on both sides of the perpendicular are similar to

the whole triangle and to each other.j

g . AD AB

0, - P e = —

AB AC

= AD.AC = AB?
Also, ABDC ~ AABC

cD BC

g = B2

% BC ~ AC

= CD.AC = BC?

Adding (1) and (2) , we have

AD.AC + CD.AC = AB? + BC?
= (AD + CD).AC = AB? + BC?
= ACAC = AB? + BC?
Hence, AC? = AB? + BC?

1
i
1
1
|
[
I
il
D

[Sides are propeortionall
(1)

- [Same reasoning as above]

[Sides are proporﬁonal]

...{2)





