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CCE QUESTION PAPER

FIRST TERM (S5A-I)

MATHEMATICS
CODE NO. 1040106-B1
(With Solutions)
. CLASS X
TimpAllowed >3 1A% Hourgli o o8 0 e
General Instructions :
{1y All questions are compulsory.
(3 The question paper consiats of 34 questions divided into four sections 4, B, C and D,
Section A comprises of 10 questions of I mark each, Section B comprises of 8 questions af
© 2 marks each, Section C comprises of 10 questions of 3§ marks each and Section D
comprises of 6 questions of 4 marks each.
(ii[) Question numbers 1 to I in Section A are multiple choive questions where you are to
select one correct option out of the given four :
(ivY There 3 no overall chotcs. However, internal chaice ias been provided in I question of
two marks, 3 questions of three murks each and 2 guestions of four marks each. You have
to atternp! only one of the alternatives in all such questions. ‘
(v) Use of calculators is not permitied. '
{vi) An additional 15 minutes time has Eme& allotted Lo read this question paper oniy.

Question numbers 1 to 1Q are of one mark each.

CEMaximum Marks © 80

1. The decimal expangion of the rational number ::35 wil] terminate after

{z) ona decimal place (b} two decimal places

(¢) three decimal places {d} more than three decimal places
Salution. Choice (b} is correct.

%3 .28 _ 2 15 .o
5.5 225 310 10
The decimnl expansion of the rational number 2235 will terminate after two decimnl
places,

@, n? - 1 is divisible by 8, if n is

(z) an integer (&} B natural mamber

{£) an odd integer {(d) an even integer

Bolntion, Chmce (c\ is eorrect.

Forn =1, n2 "Elj Hib Il\ﬁﬁt[}ﬁl@owr}ldﬁdbmmma/www evidyarthi.in/
Forn =3, n*.. lGEfa“ﬁS”E" ﬂlé%é"fs %deoﬂ'ltbrﬂlﬂﬂhl&’bb‘e&s & Sample Papers
Furnm-~3 72~ 1= (~ 3% ~1=8 = n°—1is divisible by 8.
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“f If one of the zeroes of the quadratic polynomial (& - DaZ+kx+1 is — 3, then the
value of k is
4 ’ 4 .
= . (B — .
(@) 3 (b) 3

2 2
© 3 (d) 3

Solutlon Choice (b) is correct.
Since — 3'is a zero of the polynom1al f(x) (k- l)x +kx + 1, then
A-3)=

= G-1(3R+h(-3)+1= o
= 9k-1)-3k+1=0
= 6k=9+1=0 -
= 6k—-8=0 '
= k= §
6

= k= —;»

4. The lines representing the linear equations 2x -y =3 and 4x -y =5
(a) intersect at a point (b) are parallel -

(¢} are coincident (d) intersect at exactly two points

Solution. Choice (@) is correct.
For the given pair of linear equations 2x —y = 8 and 4x —y = 5, we have
2 - 1 3 al bl
— el —fe, —
4 - 1 5 dg bz
= The lines representing the given linear equations intersect at a point.
tam x°

5. In figure, if D is mid-point of BC, the value of n —~ is
an y
A
N C D B
= b) 1
(@) 3 (b) )
(c) 2 () 5
Solution. Choice (d) is correct.
_DC
In ht AACD, t =
Tig an x° ac
_BC
In right AACB, t
rig] an y° =aC

tanx” DC/AC _DC_DC _1 1. i the mid-point of BC . BC = 2DC]
tany°> BC/AC BC ToDC 2 '
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6. Constructmn of a cumul.ﬂtwe frequency table is useful in determining the
(z) mean (&) median
{c) mode . {d}- all the above three measiares
"Solution. Choice () is cun*ect '
7. ¥x=3sec?6 -1,y =tan* 0 ~ 2 then x - 3y is equal to
(@) 8 {h) 4
() 8 . (d) 5
Scnll.ﬂ;mns Choiece (c) is correct.
x 3y = (3 sec® 8 — 1) ~ 3(#an? 6 - 2)
. x—-3y=3zec?0—3tan?B-1+86

-
= -3y =31 +tan® 6)— 3 tan 6+ 5 -

= x-3y=3+3tan®0—-3tan®0+5

= x—3y=3+5=8

‘8. Ifcosﬁi-cosze 1, the value of sin® § + sin? 6 is

{a) O (®) 1

(e) -1 (d) 2

Solution. Chaice (b)1s correct. ‘ '

Given: cos8+cosf@=1 -

= coé.ﬂzl-.-cosze _

= , cosﬁ=sin28 . [+ 1~ cos? 8 = gin? 6]
= cus 9—811'1 8 : [Squaring both sides]
= - 1~ gin? E!‘"sm g - )

= 1 = gin® B + sin® 6. : .

9. If AABC = ARQP, /A = 80°, /B = 60°, the value of /P is

(a) &0 . (&) 50°

{c) 40° : d) 30°
Solution. Choice (¢) is correct. '
Since AABC and ARQP are similar, therefore,
ZA = /R, /B = /ZQ and /C = £P
But £A =80° and £B = 60° {given)
£R = £A =80° and £Q = LB =60°
ZP = 180° ~ /R - £@
= 180° — 80° — 60° ) ' [« ZR = 80° and £ = 60°]
= 180° — 140° :
= ZP = 40°,
10. In the given figure, ZACB = 90°, <BDC = 90°, CD = 4 cm, BD = 3 cm,
AC =12 em. cos A - sin A is equal to : Lo
A C

a * 5
@ - M ® o
T 7
© - d) —
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i emmte (d) is correct.

FREE EdUCdgg = gl)): +(4C)12)2 [By Pythagoras Theorem]
= +

= BC?2=9+16

= BC2=95

= BC=5cm

In right AACB, .
AB: “A022+ 3022 [By Pythagoras Theorem]
= AB* = (12)* + (5)
= AB?= 144 + 25
= AB? =169
= AB=13cm
In right AACB,

cos A = Base _ég_ 12cm _12
Hypotenuse AB 13cm 13

. Perpendicular BC 5ecm 5
and S]nA:——_-_—___=
Hypotenuse AB 13cm 13

cos A — smA=E——§-- 7
13 13 13’

Question numbers 11 to 18 carry 2 marks each.

11. Use Euclid’s division algorithm to find HCF of 870 and 225.
Solution. Given integers are 870 and 225.

Applying Euclid division algorithm to 870 and 225 we get

870=225x3 + 195 oo(D)
295-195x1+30 . )
195=30x6 + 15 ) : «.(8)
30=15x2+0 : ...(4)

In equation (4), the remainder is zero. So, the last divisor or the non-zero remainder at the
earljest stage, i.e., in equation (3) is 15.
Therefore, HCF of 870 and 225 is 15.
12. Solve 37x + 43y = 123, 48x + 37y =.117.
Solution. We have
37x + 43y =123 (1)
and 43x + 37y = 117 {2
Adding (1) and (2), we get
(BTx+43y) + (43x + 8Ty) =123 + 117

= 80x + 80y = 240

= 80(x +y) =240

= x+y=3 . (@
Subtracting (1) from (2), we get

(43x + 87y) — (87x + 43y) =117 - 123
= (43x — 37x) Bd(BF4iondFypteridh Downloaded from http://www.evidyarthi.in/
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= fx—By=—6 |
= x—y=-—1 ' (4
Adding (3} and (4), we get

' (x+y)+x-M=3+(-1)
= 2¢=2 -
= x=1
Substituting x = 1 in (3), we get

l+y=3=2y=32"
. Henee, a =1 and v = 2.

Or
Solve x+£=3, 3x—§~r~5. : o -
¥ ¥ .
Solution. The given system of linear equations are
e+ o6 o , (1)
Ty ’ .
3.~ 8 _5 * (@)
¥
Multiplying (1) by 3, we get
3x+Em18 NN\ (3
Subtractmg (2) fram {3) we get
(3x+»-~«~]—( x—-fs—] =18-5
¥y
8 8
= rohalprigee-gy |
Y }'
= 2 13
¥
= —2- o |
¥
= ‘ y}zz
Substituting ¥ = 2 in (1), we get
x+ § = 6
2
= x+3=6
o= x=3 : .
-[ Henee,x =3 and y = 2. -

\}3 o, B are the roots of the qu.adratlc polynomial p(z) = 2* - (k + 6)x + 2(2k -~ 1).
Fxndthe value of &, 1fa+ﬁ-—— B.

Solutlon. Since ¢ and B are the roots of the quadratic polynomial
plx)=x% — (& + 6)x + 2(2k — 1), therefore,
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' 1
Given that : .+ p= %(ZB
=  (k+6)= %{2(% -1l [using (1) and (2)]
= k+6=2k-1
= 2 -k=6+1
= k="1.

(1+sin 8)(1 - sin 0)
(1+cos 8)(1-cos6)

14. Ifcot 6= -;—, find the value of

Solution. We have
(1+sin0)(1-sin®) 1-sin%g
(1+cosB8)(1-cos®) 1-cos?p

_ cos® 0
sin” 8
_[cosO 2
sin 0
= (cot B)?
p)
- (%) _ [ cot 6 = %(given)]
_
- . 64 .-
18. Find the median class and the modal class for the following distribution.
C.IL 135-140 | 140-145 | 145-150 | 150 - 155 | 155 - 160 | 160 - 165
f 4 7 18 11 6 5
Solution.
C.I f Cumulative Frequency (cf)
135 - 140 4 4
140 - 145 T 11
145 - 150 18 29
150 -155 11 40
155 -160 6 46
160 - 165 b 51
| Total n=Xf=51
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Here, n =51 and E—% = 25.5.

Now, 145 — 150 is the class interval whese cumulative frequency 29 is greater than %

= 2h. 5 ;
*. 145 — 150 is the median class.- ' .

Smce the maximum frequency is 18, therefore, the modal class is 145 — 150,
16. Write the followulg distribution as more than type cumulative frequency

distribution : .
CIL | 50-55 | 55-60 | 60-65 | 65-70 | 70-75 | 75-80
Frequency | 2 6 8 14 15 5
Solution, We prepare the cumulative frequency table by more than type method as
given below :
More than type Cumulative Frequency Distribution
cL Frequency More than Cumulative ﬁeqaency
a0~ 55 2 ) 50 50
55 - 60 3] . b5 46
60 -85 8 60 . 42
65 —70 14 65 34
T0-75 - 15 70 20
75 — 80 5 75, 5 ]

17. Two poles of height 10 m and 15 m stand vertically on a plane ground. If the
distance between their feet is 5.3 m, find the distance between their tops.

Solution. Let AR be a pole of height 15 m and CD be a
pole of height 10.m standing on a plane ground. The distance

between their feet is DB = 5/3 m. We have to calcu]ate AC-

the distance between their tops. C

Draiv CE || DB intersecting AB at such that CE DB=

5J—m ) 7
. AE=AB-BE=15m-CD [~ CD=gB) 1Um
= " AE=15m-10m=8m l
In right AAEC, we have D

A51./§m

AC2 AE® + CE®2 By Pythagoras ’I‘heurem] N £ —

= AC? = (52 + (532

= AC2:=95+75

= AC? = 100

= AC=10m _

Hence, the distance between the tops of the poles is 10 m.

\
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18. In figure, AB | BC, DE 1 AC and GF 1 BC. Prove that AADE ~ AGCF.

B ¥ I8
‘Solution. Since AB | BC and GF L BC, therefore AB || GF.
Ll=483 [Corresponding £s] ...(1)

In AADE, we have

L1+ £2=80" . .
= LI+ L2=90° .-.{2} [using (1}] D
In AGCF, we have G

L3+ 24 =90° ) B )] : g
From (2) and (3), we have

L3+ L2=23+24
= fA=s4 ...(4)
In AADE and AGCF, we have .

1= 23 o . [Proved in (1)]
and L2= s ‘ : [Proved in (4}]
So, by AA similarity of criterion, we have '

AADE ~ AGCF
Aliernative Method :
Since AB 1 BC and GF 1 BC, therefore AB | GF*
A £1= /3 ...{1) [Corresponding 5]
- In AADE and AGCF, we have ‘

21 = £3 : [Proved in (1)]
and ZAED = £ZGFC _ [Bach = 90°]
So, by AA similarity criterion, we have ' :

AADE ~ AGCF.

b

il I
esd

==l
kg
o

-

| , | Sectia
. Question numbers 19 to 28 carry 3 marks each.
19. Show that 5 + V2 is an irrational number.
Solution. Letus assuﬁle, to the contrary, that 5 + +/2 is rational i.e., we can find co-prime
- a and b (b # 0) such that

5+42 =2
A=Y

= -;— —5=4/2
Rearranging the equation, we get

_ﬁmgwfjma—-ﬁb
b b
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Since a and b are integers, we get = b i rational, and so V2 is rational.

-But this contradicts the fact that V2 is irrational.
This contradiction has arisen because of our incorrect assumption that 5 + V2 is rational.

So, we conclude that 5 + V2 is irrational.
Or

Prove that /3 + 5 is an irrational.

Solution. Let us assume, to the contrai'y that +3 + V5 is a rational.
That is, we can find co-prime p and ¢ (g = 0) such that

BeB=2 R
7
= £-J§=J§
= [ ] =(J/5) . [Squaring both sides]
= 32- pJ§+3 -5
- p—-z sz_
. q° q
= '_P_'ﬂ_zzﬁ.\jg
2 . .
2q 2
- P -2 _ 3
_ 2pq
p2_2q-2

Since, p and g are integers, is rational, and so +/3 is rational. But this contradicts

2pq
the fact that /3 is irrational. '

So, we conclude that (J§ + v5) is irrational,
20. Show that 5" can’t end with the digit 2 for any natural number n.
Solution. We know that any positive integer ending with the d1g1t 0,2 4,6 and 8 is

divisible by 2 and so its prime factorisation must contain the prime 2.
We have : 57

= There is no prime in the factorisation of 5* -
= 2 does not occur in the prime factorisation of 5” for any natural number.
[By uniqueness of the Fundamental Theorem of Anthmetlc]
ence, 57 can’t end with the digit 2 for any natural number.
. If 0, B are the two zeroes of the polynomial 21y% — y — 2, find a quadratic
POlynomlal whose zeroes are 2c and 2p.
Solution. Since o and B are zeroes of the polynomlal 21y — ¥ — 2, therefore
-(= D_1
21 21
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Hiet$:and £ dengie respectively the sum and product of zeroes of the required polynomial,

en
1 2
-_—2 .= = A —=
§=20+2p=2arB=297-9
2\ 8
and P = (20)(2P) = 40 = 4[_53 -2

Hence, the reqmred polynomial p(x) is given by
p(x) k(x? — Sx + P)

= plxy= k(x - 2—21-x - %) where k is any non-zero real number.
= . p(x) = k(21x?% - 2x - 8), where k is any non-zero real number.

22, If A, B, C are interior angles of AABC, show that
sec ( +C -1=cot? A
2 2

Solution. IfA, 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
9 B+C 2 o A
[§
= sec ( 3 ) c (9 2)
= sec? (B; C] = cosec? % ['+ sec (90° —0) = cosec 0]
= sec? (B al C) =1 + cot? -‘% ) [+ cosec? § = 1 + cot? 6]

cos (90° - 9) +,l+sin(90° e) -
1+sin(90°-90) cos(90°-6)
Solution. We have
LS. = cos: (90° - 6) N 1+ sin (90° - 6)
1+ sin (90° - 6) cos (90° - 6)

__snb  1+cosb [+ sin (90° — A) = cos A and cos (90° — A) = sin A)
l1+cos® sin ©

Prove that : = 2 cosec O

_ sin® 0 + (1 +cos 9)2

(1+cos0)sin O
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,..' sin? 0 + (1 +cos? 8 + 2cos 6)
- (1 +cos@)sinf

_ (sin® 8 +cos® B)+ 1+ 2cos 8

- {1+ cos 8) sin 8

_ 1+1+2cos6-

" (1+cos B)sin @
2+2c¢0s0

" (1+cos0)sin B

21+ cos@)

" (1+cos0)sin 0

2

 gin®

=2 cosec B

=R.H.5.

23. In figure, ABC is a triangle right-angled at B, AB = 5 cm, ZACB = 30°. Find the

length of BC and AC.
. A

Hem

. 30°
B C

Solution. We have
In AABC, right-angled at B and LACB 30°

Perpendicular AR

sin 30° = =
Hypotenuse  AC

1l 5em

-2 AC
= AC=10cm
and  cos 30°=__Base __BC -

Hypotenuse AC .

o ¥3 _ BC ' V3

2 10 cm
= . . . BC:le»‘g—Ecm
= BC = 53 .cm.

1

[ AB = 5 cm (given) and sin 30° = —;-]

(1)

" €08 30° sw“-émand AC =10c¢m by (1)]

24. The mean of the folluwi.ng frequency distribution is 25.2. Fmd the missing

frequency x.

C.I . _0-1'0 10 - 20 20 - 30 30-40

"4 -.50

Frequency 8 x 10 n
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Solution. Calculation of Mean

C.lI Frequency (f,) Class-mark (x;) - f
0-10 8 _ 5 40
1020 % 15 . 15x
20-30 . 10 25 ‘ 250
30-40 1 35 . . 385
40 - 50 9 .45 4056
Total - n=Xf=38+x Zfx; = 1080 + 15x
From the table, n = Zf; = 38 + x, Zfix; = 1080 + 15x
Using the formuila : -
Mean = i
f;
= (given) 25.2 = M
38 + x
= (38 + x)(25.2) = 1080 + 15x
=  38x25.2 + 25.2x = 1080 + 15x
= 957.6 + 25.2x = 1080 + 15x
= 25.2x — 15x = 1080 — 957.6
= - 10.2x=122.4
- _ 1224 _ 12
10.2

Hence, the missing frequency x is 12.
25. Find the mode of the following frequency distribution :

C.lL . 5-15 | 15-25 | 25-35 | 35~45 | 45-55 | 55-65 65 - 175
Frequency 2 3 5 7 4 2 2

Solution. Since the class 35 — 45 has the maximum frequency, therefore 35 — 45 is the

modal class,
1=35,A=10,f1=17,/,=5,fo=4
Using the formula : -
Mode =1 + _fhi-f xh
2fi-fo-1fa

7-5
—_— X
2xT7-5-4

2

14-9

=35+ 10

=35+ x 10
=35+ E x 10
b
=35+4
=39
Hence, the mode is 39,
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28. Ni.ne times a two-digit numhber is the same as twice the numher obtained by
interchanging the digits of the number. If one dlglt of the number exceeds the other
numbar by 7, find the number. )

Solutlon Let the unit’s place digit be x and tens place digit ba ¥,

Origmal number =10y + x
The number chtained by reversing the digits = 10x + y
"According Lo the.first condition.
Nine times a two-digit numbear = Twice the number ohtamed by interchanging the

. ~digits of the number
= Dx {1y + x) =2 x(10x +y)
= 9y + S = 20 + 2y
= 90y — By = 20x - 9x
= 88y = 11lx _ -
= 83,! WX _ " ..,(1)
Accurdmg to second condition : .
Dne d1g1t of the number exceeds the other number by 7 i
Xy mT ‘ el )
Substltutmg x = 8y from (1) in (2}, we get
By —y=1
= ' Ty =T
= ‘ . y=1
Putting ¥ = 1 in (1), we get
: =Bx1=8
Hengce, the original number = IDJ +x=10x1+8=1B. .
- 0Or

The ratic of i.m:umes of two persons is 9 : 7 and the ratio of their expenditures is
4 +-3. Iif each of them manages to save T 2000 per month, find their montbly incomes,
Selution. Let the ratio of incomes of two persons he Bx ; Tx.
Let the raiio of expenditures of two persons be 4y : 3y
- Monthly savhg of first parson = 9x —
Monthly saving of second persen = T~ 3y
Accord.mg to the condition given. each person saves monthly T 2000
Ox ~ 4y = 2000 L
T — Gy = 2000 ' . ’ (2
Subtracting (2) from. (1), we gat :
(9x ~ dy) — (Tx ~ Fp) = 2000 ~ 2000
= (Gx-Tx) + (-4 + Jy) =0 ‘
= 2x -y =0 :
= ¥y = 2x xis(S)
: Subatltutmg y= Erfrom {3} in (1}, we gat .
: — 4(24) = 2000 ’
= 9;: 8x = 2000 e : :
= ’ x = 2000
Putting x = 2000 in (3), we get '
y =2 % 2000 = 4004]
Hence the monthly incomes of two persons be & x 2000 =T IBJ.I(IJ and 7 x 2000 =T 14,000,
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27. In figure, XY || QR, SO and PR = 6.3 cm. Find YR.
p
Q Y
R
Solution. In APQR, XY | QR
PX PY ‘
A 22 By BPT
X0 YR [By 1
PX PY
—+t]l=—=+1
xq T TYR"
_, PX+XQ PY+¥YR
X0Q YR
N PQ _PR
XQ YR
= (given) L = L&
Bven 3 = Yr
- %= 6-3}‘;““ [+ PR = 6.3 cm (given)]
- YR = 3x6r}3(.:m
= YRE=3x09cm
= YR =2.7 cm.

228. In figure, ABD is a triangle in which <DAR = 90° and AC | BD. Prove that
AC*=BC x DC. ‘

D .

A B
Solution, leen AABD is right triangle, nght—angled at A and AC L BD.
To prove : AC?2=BC xDC
Proof : In AABD, ‘

ZDAC + ZCAB =90° : . : : v (1)

In ACDA, . : :
ZDAC + ZCDA = 90° : .2)
ZDAC + ZCAB = #/DAC + ZCDA ' [From (1) and (2)]

= ZCAB = /CDA ‘

= ZCAB =D - (3 [ ZCDA = £2D]

In ADCA and AACB, we have ' . - _

" #D=/CAB , [Proved in (3]]
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Z/DCA = /BCA.
So, by AA-criterion of similarity of triangles, we have

ADCA ~ AACB
- DCc _AC
AC ~ BC

Hence, AC? = BC x DC.

Questzon numbers 29 to 34 carry 4-marks each.

' [Each = 90°]

29. Solve the following system of equatlons graphically and find the vertlces of

the tna.ngle formed by these lines and the x-axis.
dr -3y +4d= 04x+3y 20=0

Solution. We have

dx-3Jy+4=0. ., _
= o dy=4x+4
- =%§x3+1)
Table of 4x ~ 3y + 4=0"
X 5 |-1] 2
¥ 8| 0] 4
- |A| B|C

and- 4dx + 3y—-20=0
3y=20—4x
_ 20-4x

=

=

3

Table of 4x + 3y — 20 =0 7

X

-1

5

Y

8

0

2
4

D

E

C

B Take XOX' and YOY as the axes of coordinates. Plotting the points A(5, 8), B(— 1, 0),
_ C(2, 4) and joining them by a line, we get a line 7’ which is the graph of 4x —~ 3y +4=0.,

- Further, plottmg the points D(— 1, 8), E(5, 0), C(2, 4) and joining them by a line, we get a line
' wh1ch is the graph of 4x + 3y — 20 = 0 (see figure).
. Y

I
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‘From the graph of the two equations, we find that the twolines ! and m intersect each other

at the point C(2, 4).

x =2, ¥ = 4 is the solution.
The first line 4x — 3y + 4 = 0 meets the x-axis at the pomt B~ 1,0).

The second line 4x + 3y — 20 = 0 meets the x-axis at the point E(§, 0).

Hence, the vertices of the triangle ECB formed by the given lines with the x-axis are
E(5,0),C2,4) and B(—-1, ®) respectlvely
30. Draw ‘less than ogive’ for the followmg frequency distribution and hence

‘obtain the median.
Marks obiained 10—20 2030 | 3040 | 4050 | 5060 | 60~ 70 | 70 - 80
Na, of students 3 4 3 3 4. 7 9
Solutmn. We prepare the cumulative frequency table by less than type method as glven'
below : .
Marks No., of - Marks Cumulative
obiained " students less than frequency
10—20 3 20 . 3
2030 . 4 30 i
30 - 40 3 - 40 10
40 -~ 50 3 50 13
50—~ 60 4 60 17
60 - 70 1 70 24
70 - 80 9 B30 33

Here, 20, 30, 40, 50, 80, 70, 80 are the upper limits of the respectwe class intervals less than
10 — 20, 20 — 30, 30 - 40 40 — 50, 50 — 60, 60 — 70, 70 ~ 80. To represent the data in the table
graphically, we mark the upper limits of the class intervals on the horizontal axis (x-axis) and

Cumulative freque_ncy B

.

i

: I\llai'h —-I-) .
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their corresponding cumulative frequencies on the vertical axis (y-axis), choosing & convenient
scale other than the class intervals, we assume a class interval ¢ — 10 prior to the first class
interval 10 - 20 with zero frequency.

Now, plot the points (10, 0) (20, 3), (30, 7), (40, 1D), (50, 13), (60, 17), (70, 24; and (80, 33} on
a graph paper and join them by-a free hand smooth curve, The curve we get is called an ogive
of less than type (see figure).

Let %—— % = 16,5 on the y-axis {see ﬁgure)

From this point, draw a line parallel to the x-axis eutting the curve at a point. From this

_point, draw a perpendicular to the x-axis. The point of intersection of this perpendicular with

the x-axis determine the median marks of the data (see figure) i.c., median marks = 58.75.

31. Prove that the ratio of the areas of two similar triangles is equal to the ratio
of the squares of their corresponding sides.

Salution., Given : AABC and AP@R such that AABC APRIR.
To ar (AABC) AB® BC® CA*
prove : = o= 5= 5
ar (APQR) PQ* @QR® RP
Construction : Draw AD | BC and PS5 1 QR.

B D
2% BCx AD G “ B
Z [ATea of A= vzn(base) x‘height]

ar (AABC)

Proof : =
ar(APQR} 1 op. ps
-2

- ar (AABC) - BC x AD i (1)

ar (APQR) QR xPS
Now, in AADR and APSQ, we have : .
LB = A0 . [As AABC ~ APQR)
£ADB = £PSQ ~ [Each=90°]
3rd £BAD =3rd £QP5
Thus, AADR and APSQ are equiangular and hence, they are similar.

C tl - Sl tex 2
ansequently PS - PO @)
[If A's are similar, the ratio of their corresponding gides is same]

AB _BC .
But = = : - AMBC ~ APOQR].
| u 70 QR‘ | [ (JR]
- AD _ BC .

= - (3) [us 2

75 " on . . (3) [using (2]

Now, from (1) and (3), we get-

ar (AA.BC) g_g BC
ar(APQR) QR QR

ar (ABC)  BC2 : |

- 4

= ar (APQR) QR : @
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As AMARBC ~ APRR, ﬂlef_efore

. AB _BC CA (5)
m QR HP ﬁ rmahh
z 2 2
Hence, fﬂAHC",; ;:gg 31(;2 = f{ﬁﬂ {From (4} and (5)]°
‘ . Or

Prove that, i:n a ngh.t triangle, the square of the hypotenuse is equal to the sum of
squares of the other twe sides, .

Solutiom. Given : A right triangle ABC, right angled at B,

To prove ;: (Hypotenuse)? = (Base)® + {Perpnentihc'ulal')2

Le., AC?2 =AB® + RC®

Constraction : Draw BD L AC.

Proof : AADE ~ AARC.

lIf a perpendicular is drawn from the vertex of the
tight anglz of a triangle to the hypotenuse then triangles
on-both sides of the perpendicular ars similar to the whole
triangle and to each other.)

So, %% . ﬁ% : | - tSides are p'mpottiona.l]
= ADAC = AB? ' ‘ (1)
Also, ABDC ~ AMBC : [Same reasoning as above]
Ch _BC . .
So, , | Sides
0 Be = a6 ' [Sides are proportional)
= CDAC = BC? . . - A(2)

Adding (17 and (2) , we hme

ADAC + CDAC = A.B‘a + BC?

= (AD + CD.AC = AB* + BC?

= AC.AC = AB? + BCE

Henee, AC? = AB® + BCZ2 ) .
.32, Find all the zeroes of the polynamial x* -~ 529 + 2x* + 102 — B, if two of its zeroes
are v2, 2. ,

Solution. Since two zernes are V2 and - +2, therefore (x — v2)(x + V2) =G - D isa
factor of the given polynomaal.

Now, we divide the given polynomial by (£ ~

xZ—Br+4 o .
xZ 2) g 5.1:3 + 22 4 10x - 8 First term af the gquotient is if = xt
_ 212 x
»»5:3+.4x2+10xw8 ~Ba®
ont - —Fx
- B + 10x Second term of the quotient is I ,
dx2 ~8 g 422
dx? -8 Third teem of the quotient is 5= 4
o + x
Q
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So, x*— 523+ 2% + 10x — 8= (22 - 2)(x? — Bx + 4)
' =(x—v2)x + V2)oP —x —dx + 4)
=(c— V2)x + V2)lx(x - 1) — 4(x — 1)}

= —V2)x + V2)x - Dx —4)
So, the zeroes of x — 5x + 4 are given by 1 and 4.
Hence, all the zeroes of the given polynomial are V2, - /2,1 and 4.
~cot-1+cosech 1

cot 0 + 1 - cosec 8 coseco - cot 3]
'Solutlon, We have

33. Prove that

cot 0 — 1+ cosec O
cot 6+1-cosecO
[(cot © + cosecB) -1}
- 1-(cosec O - cot 0)
_ {cot O + cosec0)~1
" (cosec?® 0 - cot? 6) - (cosec 0 - cot )

L.H.S. =

[ cosec? B — cot? 8 =1]

3 {cot O + cosec 0) -1
{cosec 6 — cot 6} cosec O + cot 9) — (cosec © — cot 8)

_ {cosecO+cot9) -1
{cosec 6 — cot 0)[(cogec O + cot 0) — 1]
1

B cosecB —cotO
=R.H.S.

Or
Iftan 0+ sin 0 = mandtane sin 6 = n,showthat

" (m? -n*? =16mn

Solutlon Given, tan8+sin@=m- (1)
tan 6 —ginf=n L(2)
Addmg (1) and (2), we get _ -
2tanO=m+n
= tan-@ = m+ n
2
= cot 6 = — 1 __2 (3
tan® m4+n
Subtracting (2) from (1), we get .
) 2g8in@=m-n ..(4)
= sing="""
. 2
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“%“ eVidyarth i cosec 8= siiﬂ = mz- —
Fite ey dhation

cosecc—cot28=1

2 2 ’ :
R ( 2 ) _( 2 } -1 [using (3) and (4] °
. . m-n m+n . o
- 4 4
(m - n)z (m+ n)Z' |
. : 111 N
(m-n? (m+n)?]
= ‘ (m+n)2—(m-in)2-=1
L m-nPmen)? |
- (m2+n2+2mn)-(m2+n2-2mn)- -1
(m - mE(m + n)? |
. | 2mn + 2mn 1 -1
(m - m)®(m + n)? |
- 4 x4mn
(m - n)z('m,+ n)?
. 16mn 1 ]
(m-n)(m+ n)2
- 16mn _
(m — nXm + )%
- 16mn___ _
(mz _ nZ)Z
Hence, m? - n)2 = 16mn

34. Prove that ’ﬂ'ﬁ wsec A +tan A.
1-sind

Solution.' We have

'1+smA
LHS = 1-sin A

Il+smA 1+sin A
_\(1 sinA 1l+sind
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_ 1+sin A

- J=sin A1 +sin A)
l+sinA

y1-sin® A

_l+sin A
-,fcosz A

_l+sinA
cos A
1 :I_si.nA
cos A cos A

=sgecA +tan A
=RHBE. .
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