CCE SAMPLE QUESTION PAPER 1

FIRST TERM (5A-I)

MATHEMATICS
(With Solutions)
CLASS X

T Al ed S Sy,
General Instructions :
(i) All questions are compulsory,
(i) The question paper conaists of 34 guestions divided into four sections A B, Cand D.
Section A comprises of 10 queatmns of 1 merk each, Section B comprises of 8 questions of
2 marks each, Section C comprises of 10 questions of 3 marks each and Section D
comprises of 6 questions of 4 marks each. ,
(iti} Question numbers I to 10 in Section A are muliiple choice quest;ons where you are to
select one correct opiion 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 ure of one mark each.

1. The decimal expansion of the rational number B%%, will terminate after

how many places of decimal ?

(@) 1 . (h) 3
{c) 4 " - (d) 5
Soluhon. Chome (h) 13 correct

23 23 23 23 _115 0.115

9% g2B)5h)  22x5X 20 100
Thus, shows that decimal expansion of the rational number —5— 23 2, will terminate after

three places of decimal.
2. If HCF (105, 120) = 15 then LCM (105, 120) is
(e) 210 ) (b) 420
(c) 840 o " (d) 1680
Solution. Choice {c) is correct.
HCF x LCM = Product of twe numbers
15 » LCM = 105 x 120
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Rectangle


8. In figure, the graph of a polynomial p(x) 15 shown. The number of zeroes of

plx)is
Y
X }’ZA 5} H » X
plxl
¥
YJ -
(a) 1- - . - (b) 2
(c) 3 ' {d) 4

Solution. Choice () is correct.
The number of zeroes of p(x) is 2 as the g'raph intersects the x-axis at two pomtsA and B in

- figure.
4. The'valueofkforwh:chﬁx;-ay+10u0a.udzx+ky+9=0h&5nosolutmnls .
(@) ~1 - by -2
1 ’ (@) 3

Solution. Choice {a) is correct.
Herea1-=6 b‘lw“-g c1= 10 E.Ildt12=2 bzw‘k 62%9
The given system of equations will have no solution if

&Lm'mhmgfl

gy by e

= ' k=-1 '
5. Let AABC ~ APQR, area of AARC = 81 em? , area of APQR = 144 em? and QR =
6 cm, then length of BC is
(g} 4 cm (b} 4.5 cm
{c} 9em (d) 12 em
Solution. Choice (b} is correct.
Since AABC ~ APQR, therefore

area(AABC)  BC?
area(APQR)  QR2

81 BC? - ' |+ area (AABC) = 81 em? (given) and

= —J — e —

144 QR? area (APQR) = 144 em? (given)

2
- (2 - (5e)
' 12 QR
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e _BC

— s G
12 QR
3 -
= Z = éﬁég—;— ['.‘ QR = 5 om {glm“}]
- Ao = 228
8% 3
= Bc &
2
= B = ‘LE o
6. The value of =25 (N0 -0)ensd lis
tan g
(2) - gin® 8 (b) — coBec® B
(¢) —cos® B (d) - cot O
Salution. Choice (g} i35 correct.
o8 {90° - 8) cos B le &in 0 cost _
tanf = tan 0
51.11 B cos B
smﬂ;‘ms '
= cpas -1
= — (1 - coi 8)
= —gin® g
7. Htan 8+ = 4, then the value of tan? 0 + 1 is
Aan 0 - . tana )
(a) 3 : B 4
) 2 {d) -
Solution. Choive {r) is corpect.
Given, tan O + — 1 -
tan
= tan®f+ it 2an0—t o ng [ (o + B2 wa? + b2 + 2ab)
tan® 0 tan o
— " tan®(+ 12 +2=4
n‘ e
1
o tanz B % g &2
Ltam* B
= tanz [] -+ n-m--g:n ~~~~~~ % 2
tan® p

R If5.tan o = 4, thenthevulueofﬂsmawsmsﬁ is
Geing + Jcos i

{1} iy

{e)

Ou |
4

2
4
2
@3
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Snlutmn, Chmce (c) is correct.

Stana = 4=~tnnam..§

Seina~Jeosa
Bsina+8cosn

{(Gein o« 3 cosalcoza
(5pin a + 2cosalicos a

 Stana-3  5(4/5)-

[Dividing numerator and: denominator by cos ]

Ston+2 5(d4/5)+2 ‘ X
4 5 - 1 .
4 +2° 8 '
9. If sec 44 - cosec (4 - 20°), where 44 is an acute angle, then the value of Ais
(@} 21° (b 22° .
(c) 28° (d) 24°
Solution. Choice (b) is correct. '
Given, sec 44 = cosee (4 —~ 20°; ’
= cosec (90° - 44) = coser (4 — 20°) ' [ eosee (90° — BY = sec N
= 90° - 44 = A —20° -
= . 44 + A = 90° + 20°
=k 84 = 110°
= A - 227

. 10. Which measure of ceutral tendency is given by ihe .t»coordmate of the pnmt
of intersection of more than ogive’ and less than ogive’ ?
' (a} Mean {3 Mode :
(e) Madisn . {(d} Mean and Median both.
Solution. Choice () is correct. ' '
The median of a grouped data of central terndency is g:ve.n by the x-coordinate of the point of
intersection of the ‘more thﬂn ogive’ and Jeas than ogive’,

Question numbers 11 o 18 carr:a 2 marks euch
11, Write 21975 as a product of its prime fﬂctnrs
Solution. We have .
1975 =5 x 4395

=5 xh =879 - .

=5 xdx3 =293 ' .

=3 x5%x 293. . '
12, If the polynomial x? + 2x* + sz +12x + 18 is dlwded by another polynomial

x2 + 6, the remainder comes out to ba px + g. Find the values of p and g.
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Solution. We divide the given polynomial by x° + 5.

22+ 2¢ + 3

€ 4 2d 2 ' =
a2+ 5) 2%+ 2¢% + 82% + 120 + 18 Firat term of quotient is %5 = 2*

x4 + 5x? :
2% + 3x% 4+ 124 + 18 Second term of quotient is _Q:r"i" B 24

__213 + 10x ’ *
3xf + 22+ 18 i quatient is %

am 115 I'I‘h.lrd term of quotient is e 3]

2x + 3

So, 20 + 2 + 827+ 120+ 18 = 2 +5)x% + Zx + D+ (2x+ )
T S—— | M—
Chactiomt Pemainder
But the given remainder is px + 4. Therefore,
2o +3=px+yg
Comparing both sides, weget :p =2 and g = 3,
Hence p = 2 and g = 3.
13, Solve the following system of equations :

Lol
Zx ¥
«:n!;-p-m}m =8, wherex w0,y =0
x 2y .
Solution. The given system of equations can be written s :
1.2 AL
y [Multiplying hoth sides of both the given squations by 2]
and  2.:l.18 . @
xr 7

Now, multiplying (2) by 2 and adding in (1), we get

o l+é« = d0
xr x
- 3 _a
x
30 8

Suhstituting x - wéw in (1), we get

6~ 2 -2

Y
Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



s ?:..,6+2
Y

Ed v 5 ) y e

ik
LN

Thus, the solution of the given gystem of equati'ons isx = —61~ and y = —1—~

4
14. Hseca = E-, evaluate W.
; ' 4 © 1l+tana
Solution, Let ug draw a right AABC (see figure).
Wehave: seca s Hypotenuse
~ Basge

- 5 _AC

4 BC

<. AC = 5k, BC = 4k, where k& is a positive nurnher
Using the Pythagoras theorem, we have

ABR?% - AC? - BC?
= AB? = (BEY - (4k)? _ '
= AB? = 25k _ 1682 = 9k2 ' - T,
= AB = 3k
= mdzﬂn%—a
. BC 4k 4
Now 1-tana*lw(3:’4)=(4~3)f4=4m3____1“
’ l+tana 1+(3/4) d+3)/4 4+3 7
Altermative Method :
- Given, - seca:-mé
4
= s,euczc:r,=E
16
25
1+ tan o.u 18
= tanzamgéml
16
- tan? _25w~16
16~
2
29 (8
= tan“ a 16 [4)
3
: ) ‘.. o e
tan o )
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1-tenc . 1-(3/4) (4-3)/4

Now, l+tana 1+(8/4) (4+3)/4
- 4w—3m;1_
4+3 7

Or
Prove that : , ) . .
(sin9+cosecﬂ)2+ (cos 8 + sec 9)“ =T + tan e + cot? A,
Solution, We have ‘ :
L.H.S. = (sin 6 + cosec 8} + (cos § + gec 8)° ) _
= (sin2 6 + cosecZ B + 2 sin 0-cosec B) + {cos® 8 + sec? 0+ 2 cos 0-sec 6)

- —{gin® Z g} + 2 2G4+ 2gin 0 —r— +2cos 0
_-r(sm 0 + cos® B) + cosec” O + sec™ €l Z sin il ) s

e 1+ (1 + cot?8) + (1 + tan? ) +2+2 [+ sec?s =1+tan?d; cozec®d = 1 + cot® 8]

(1+1+1+2+2) +tan®6 + cot®d
=7 +tan®0 + cot® 0

=RH.S. , '
15. Prove that'in the figure if ABCD is a trapezium with AB | DC || EE then
AE _BF |
ED FC’ .
. A s
/ ~
D C -
Solution. Given : Atrapezium ABCD in which AB | DC { EF.
AE BF .
’Ib~pr0ve.~ﬁﬁ=m, |
Proof : In AADC, we have ] ' _
EP|DC ' [~ EF || DC (given)]
- AE _ AP " " ...(1) [ueing BPT)
ED PC
,in AABC, we have .
Al br g‘;uz “ [+ EF || AB (given)]
- AP _BF | ..{(2) [using BPT]
PC FC _
From (1) and (2), we have
| AE_BF
ED FC

" Hence, proved.
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16. In AABC, /A = 90° and AD 1 BC. Prove that AB% + CD? = BD? + ACY
Sohation. Let ABC he a_triangle such that 7 A = 90° and AD L BC.
We have to prove that - '
AB* + CD* = BD* + AC ‘ C
In right AABD, we have T '
, AR% = AD? + BD? ...(1) [using Pythagoras Theorem]
In right AACD, we have . ) :
" AC%=AD?+ CD® ...(2) [using Pythagoras Theorem]
Now, AB? - AC? - (AD? + BD?) - (AD? + CDZ) lusing (1) and ()} ,
= B0 - Ch? ‘
—  AB%4+(CD?=BD+ ACE,

17. The following msmbutlon gives the scores of 230 students of a school :
b (

Scores ’ No of students
400 ~ 450 A .20
450 - 500 A 35
500 - 550 40 )
530 - GO0 32
600 - 650 | 24
650 — 700 ) ' 27
700 — 750 N 18
750 — 800 & 34
Total 1 230

Write the above distribution as more than type cumu.latwe frequency chstnbu—
tion.

-Solution. The cumulative frequency tahle by more than type method :

Scores No. of students Score maore than Cumulatwe ﬁ*eqaemy
400 — 450 - 20 _ 400 230
450 - 500 35 ' 450 210
500550 40 | 500 175
5480 - 600 ' 32 550 _ 135 -
600 — 650 T 24 500 : 103
650 - 700 27 - 6b0 79
700 ~ 750 - 18 700 ‘ 52
750 - 800 34 T80 a4
, We ca.lmlate more than cumulative frequencies by adding successive classes from bottom to
top.
18, For the folIOng grouped frequency distribution find the mode :
Class 3-6 6-9 912 112-15 ! 15-18 | 18.-21 | 2124
Freguency 2 5 10 23 21 12 | 3

Solution. Here the maximum frequency is 28 and the class corresponding to this frequency
1512 - 15
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So, the madal class is 12 - 15,
Lower Limit {I) of the modal class = 12,
Cless sizath) = 15 - 12 = 3 ‘
Frequency (fy} of the modal class = 23
Frequeney (f) of the clags preceeding the modal class = 10
Frequency (f,) of the clnss follnmng the modal clags =21 -
~ Using the formula :

Mude-lwl-wf fo x A
2H - 1o

N 2310 y
2%23~10-21

- Question numbers 19 to 28 carry 3 marks each.

19, Show that any positive odd integer is of the form 64 + 1 or Gq t Jor6y + 6,
where g is a positive integer. :

Solution. Let @ be any positive integer, when « is divided by 6. Then, by Euclid’s l:hmmn
1emna, we get

a = &g +r, 0 sr <6, where g and r are whole numbers.

So0,r=0,1,2,3,4,5. :

Wh&nr- l] or 2 ar 4, then a becomes an L-venmtegerﬁ fe,a=Bgorbg+2or6g+4

- When r =1 or 3 or §, then ¢ bacomes a positive oddmt.eger,zﬂ a=0674+1lor6g+3or
Gq+ 5.
Hence any positive odd mte«ger i5 of the form 6g + 1 or 6g + 3 or 6¢ + 5, whero g it a positive
integer )

20, Prove that V2 + P is irrational
Solutlonu Let us agsume, to the contrary, that v2 + /5 is a ratmnal number,
That is we can find coprime p and g (g = 0) such that

JE-I-\E;E ww-a
q

= £ 2 =5
q .
. ' N 2
= Lmi‘?- -2 | = {5 . [Squaring both sides]
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. P _9P./2+2=5
q q
p’ 2p
- Bo_3-2.5
q q
2 2
=>- P —23(1 2p . ‘/_2_
q q
‘2 2
- P -39" _ [3
2pq i
p? - 342
Since, p and ¢ are integers, pz— is rational, and so 2 isTational.
Pq . S

But this contradicts the fact that +/2 is irrational. ,

So, we conclude that +2 + JE; is irrational.
: Or

Prove that

542
7

is irrational,

505

Solution. Let us assume to the contrary, that is a rational number.

542
<7

r
q
- Jg1r
5q

, Where p and ¢ are coprime, i.e., their HCF is 1.

Since £ is a rational number, therefore,
- q .

=3

£ is also rational number.
q .

= 2 i3 a rational number.
_ Bat this contradicts the fact that V2 is irrational.

2 is rational.

. . . . . 5
This contradiction has arises because of our incorrect assumption that

5J_

So, we conclude that is irrational.

21. Atwo digit number is four times the sum of its digits and twice the product of
the digits. Find the number.
Solution. Let the unit place digit be x and ten’s place digit be y.
Then, Original number = 10y + x
It is given that a two digit number is four times the sum of its digits.
10y +x = 4(y + x)
= 10y -4y =4x —x
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= éy=3x , ] -
= x=2y . (1)

Further, it is also given that a two digit number is twice the product of the digits.
10y + x = 2(xy) _ . . o
= 10y +2y = 2[2y)y] _ ) ‘ [using (1)}
= 12y = 4y* _ B
= 3=y ' ‘ _ [ y=0]
Substituting y = 3 in (1), we get
x=2(3)=6

Hence, the original number is 36.

. Or
Solve for x and y :

a

ax-by =a’—b? .
Solution. The given system of equations can be written as

2. _gsb2%aY o by iay-2ab e
a b ab
and ax — by = a® - b2 : e
Multiplying (1) by b and (2) by a, we have
b%x + aby = 2ab? - ) A3)
and a?x-aby=a®-ab® . . A4)

Adding (3) and (4), we get
b2y + a2x = 2ab? + a® - ab?

= (b2 +adx = ab? +ad
= &2 + adx = aB® +a?)
- _ a®? +a?)
% +a?)
= x=0a
Substituting x = @ in (2), we get . :
a® - by = a® - b®
= by = a? —a? + b®
= by = b?
£ y = b -

Hence, x = @, ¥ = b is the solution of the given system of equations.
22. If o and p are the zeroes of the quadratic polynomial fix) = 2x” — 5x+ 7, find the

"quadratic polynomial whose-zeroes are 2o + 3p and 3a + 2.

Solution. Since o and p are zeroes of the polynomial 2x% — 5x.+ 7, therefore

and aﬁ=%
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Let § and P dennte respectively: the sum and product of zeroes of the reqmred polynomial,
then

. S- (2a+3|3)+(3u+2|3)

= S = 5a¥5l3 b(c:-lﬁ)w5x~g————2§~
“and P- 2a + 3N 3a+ 26)
= P =602+ 4ap + 9ap +6[}2
= P- Ba2 +6p° + 13af B o
= - P=6a®+ 208 + of X : ’
= P=6{o+ P2 +ap - :
‘ 5V 7 -
== - P=8g = -
' 6[z] >
=, PmZi‘i-+—?- 82 .4
2 2 -
_ Hence, the requu'e zipolynomla.l plx}is given by :
plx)=kiz*—Sx + P) .
or ) mk[x .m%ﬁx . 41} |

or p(x) = Rh(2¥? 25x + 82), where £ is any nom-zero real number.

23. Prove that: 1+,GDSA + sin A4 -2cosec‘A
o sinA l1+cos A

Solutiop. We have

l+eos A N sin A
-8 A l+cos A

LHS. =

_ (1+cos A)® +sin® A
sin A(1+cos A) .-

N 1+2065A1C092A+$i112A :
sin A (1+ cos A)

1+ ZCUSA+ 1
sin A{1+cos A)

[ 'coszA'-:ﬁ sin? A = 1]

w”'2+2c05A IR - ST
sin A{l ¥ cos 4) - ) |
2(1+cos A)
sin A (1+ cos A)
2
gin A
V=2 cosec A
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24. Prove that

sin 0 _ sin 0
cot 0 + cosec® cot 0 — cosec 0
Solution. We have .

RHS. -2+ — 50
) : cot B — cosec O )
sin 6 (cot 8 + cosec 0)

{cot @ — cosec B)(cot B + cosec 8)

9 sin 9 (cot B + cosec 0)
=at 2 P
cot® 0 -cosec” 0 .

sin 6 cot 0 + sin © cosec 6
cot? 8- (14 cot? @)
‘94 5in 0 cot O + sin 0 cosec ©
-1
_ =2%sin (?*iCOt 6+1 : - - [ sinB.cosec8=1]
—1+sinBcot®
1
1-sinBcoth
1
l-sinBcot®
.'cosec‘_2 8 -cot? 0

=2+

[+ cosec? 8 = 1 + cot? 0]

., _ . sinBcosec®—sin6cot®
_ {cosec 8 + cot B)(cosec 6 — cot 6)

_ sin 6 {cosec 0 — cot 0)
{cosec B + cot 8)(cosec § — cot 0)

_ sin 8-
_“ cosec & + cot 0
. =LHS.
25. IfABC is an equilateral trlangle with AD L BC then prove that AD? = 3DC2.
~ Solution. Let ABC be an equilateral tnangle and AD L BC. A
In AADR and AADC, we have :
AB =AC ' . [glven]
LB=+C : ‘ [Each = 60°]
and LADB=/ADC . [Each = 90°]
AADB = AADC . :
= BD=DC . (1)
BC=BD+DC=DC+DC=2DC.. (2) [usmg (1)]
—

B ~ D o
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In right angled AADC, we have
AC? = AD? + DC?
BC2 o AD* + D2

(2DCY - AD? + DC2
AD? = 4DC? - DC*
AD? = 3DC?

AR

[~ AC = BC, sides of an equilateral Al

Solution. In AAGF and ADBG, we have

[using (2)]

In figure, DEFG is a square and /BAC = 90°, Show that DE% = BD x EC.

LGAF = £LBDG [Each = 90°]
LAGE = £ DBG [Corresponding /s)
So, by AA-criterion of similarity of trinngles, we have N
’ AAGF ~ ADBG : (1)
In AAGF and AEFC, we have
LFAG = /CEF [Each = 90°]
LAFG = /ECF [Corresponding £s]
So, by AA-criterion of similarity of triangles, we have
AAGF ~ AEFC - L A2)
From (1) and (2}, we obtain
ADBG ~ AEFC
- 8D _ DG
FE 'EC
- %% =_%§ [+ DEFG is a square. .. EF = DE, DG = DE|
= DE2=BD x EC.
27. Find the mean of the following distribution, using step-deviation method :
Classes Number of students
4- 8 2
 B-12 12
12 = 16 16
16 - 20 25
20 -24 18 B
24 - 28 12
28 - 32 13
32 -36 3
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Solution.

Let the assumed meanhe g = 18 and k. = 4.
Caleulation of Mean

Number of

Classes students Class-mark di=x,~18 L = %~ 18 fa;
_ o i ‘ 4
48 2 6 -12 -3 - B
8~12 12 10 -8 -2 - 24
12 - 16 15 14 -4 -1 -15
16 - 20 25 13 D 0 D
2024 18 22 4 1 18
24 - 28 12 - 26 8 2 24
28 - 32 13 30 12 3 39
32-36 3 34 16 4 12
Total n=2f; =100 Ifu; - 48
From the table, n = Zf; = 100 and Zfju; = 48 .
Using the formula :
Mean (X) = g+ 4 o
Zf;
= X 184 A8 % 4
100
=2 X =18 "lg»%
100
= X =18+192
=» X =19.92
Hence, mean is 19.92.
The mean of the following distribution is 196.8, Find the value of p.
Classes 0-80 B0 - 160 | - 160 - 240 240 - 320 320 - 400
Frequency 22 35 44 r 24
Solation. Calculation of Mean _
Clgases Freguency () Cluss-mark (x;) fx:
0-80 23 40 880
80 - 160 3 120 4200
160 — 240 . 44 200 8800
240 — 320 B 280 280p
320 — 400 24 360 8640
Total Y m=Zf=1254+p Efix; = 22520 + 280p
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_ Hence, the value of p is 25.

" From the table, n = 3f; = 125 +P> E ;= 22520 + 280p
Using the formula : S
Mean = 2%
i
- 196.8 (given) = 22520 + 280p
. 125+ p
= 196.8(125 + p} = 22520 + 280p
= 24600 + 196.8p = 22520+ 280p .
= 280p - 196.8p = 24600 ~ 22520
= 83.2p = 2080 ~
' 2080°
— T —,
* B3l
= p =25

" 28, Fmd the median of the fnllomng distribution :

Marks Freqaeney

0100 2
100 - 200 5 )
200 - 300 9
300 - 400 12
400 — 500 17
500 600 20
400 - 700 - 15
700 - 800 9
800 - 900 7
000 -1000 7 4

Solution. ‘Calculation of Median
© Marks Frequency . Cumulatwe ﬁ'equency
) {cf) 5
0~ 100 P A ) ‘
100200 - 5 . 7_ .

- 200 - 300 [ 16
300 — 400 12 08
400 - 500 17 45 (¢f)
500 — 600 20 () o
600 — 700 15. 30
700 - 800 g 89
800 -~ 900 7 96
900 ~ 1000 4 100,

Thtal n=3f =100 .

Here,n-=100 di‘mlgﬁﬂo
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\m] - 600 the class whose cumulative frequency is 65 is greater than — =50,
i Frot ﬁ‘w’ g

150, ef = 45, h = 100
?ﬂEEhE&I@&ﬂ%n

‘P_ch
Median = + 2 7

~500 50 - 45

xh

x 100

500 -
=500 +

20 . T
- 500 + 25 525

Question numbers 29 to 34 carry 4 marks each.

29. If two zeroes of the polynomial x* + 3x% = 202 — 6x + 36 are v2 and — +/2, find
the other zeroes of the polynomial.

Solution. Since two zeroes are /2 and — v2 , therefore (x — /2 Jx + +2) =%~ 2 is a factor
of the given polynomial.

Now, we divide the given polynomial by x2-2.

x2+3x—18
22— 2) x* + 323 ~ 20x2 — 6x + 36 First term of quotient is = = x*
x4 I 2x2 . ‘ X
= L
33 — 1842 — 62 + 36 Second term of quotient is 3% =3x
_ 33 6 x
— 1842 + 36 . L 1822
_ 1847 + 36 [Thlrd term of quotient is Z 18]
0

So, x*+3x% — 200% — 6x + 36 = (+2 — 2)(x% + 3x — 18)

=(x V2 )x + +2)x* + 6z~ 3x — 18]
= (x— /2 )& + V2 )lx(x + 6) - 3(x + 6)]

= (2 — V2 )x + 2)x + 6)x - 8)
So, the zeroes of x2 + 3x — 18 = (x + 6)(x — 3) are given by x = — 6 and x=3
Hence, the other zeroes of the given polynomial are - 6 and 8.

30. Prove that in a right 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)
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ie., AC2

Construction : Draw BD L AC

Proof : AADB ~ AABC.

[If a perpendicular is drawn from the vertex of the
right angle of a triangle to the hypotenuse then triangles
on both sides of the perpendicular are similar to the whole
triangle and to each other.]

s, . AD_4B

T AB AC

= ADAC = AB?
Also, ABDC ~ AABC

: BC T AC

= - CD.AC = BC?

Adding (1) and (2), we have

ADAC.+ CD.AC = AB? + RC?
= (AD + CD).AC = AB? + BC?
= AC.AC = AB? + BC?
Hence AC2-ARZ + BC2

-AB2+RBC?

Or

1
|
I
]
1
1
1
i) C

[Sides are proportional]

(D

[Same reasoning as above]
[Sides are proportional}

-(2)

Prove that the ratio of areas of two similar trlangles is equal to the square of

their corresponding sides.,

Solution. Given: AABC and APQR such that AABC ~ APQR.

ar (AABC)

AB?

_BC? _

cA2

T :
o prove T (APOR) "

PQ ~ QRZ
Construction : DraWAD LBC and PS 1 QR.

RP2

A
o
B D
1
= x BC x AD
Proof: ar (ABC) =2
: ar(A?QRJ %XQRXPS
- ar (AMBC) - BC x AD
ar(APQR) QRxPS

Now, in AADB and APSQ, we have
‘ {B=/6Q

Cc

Q

R

[Area of A = %(base) x height]

D)

[As AABC ~ APQE]

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



LADB = (PSQ ‘ : ‘ " [Each = 96°]
3rd /BAD = 3rd 2QPS
Thus, AADB and APS are equiangular and hence, the}' are similar,

AD AR
C tHy s = — . (2
onsequently. 55 " Pg (2)
[If A’s are similar, the ratm of their correspnnd.mg 51des iz same]
AB BC" ’
But 22 e 2 : [+ AABC ~ APQR]
g gQr ) S
‘ AD _ BC - . .
. .3 2
- 75 " GE ) ( 1) [using (2)]

Now, from (1) and (3) we get
ar (AARC) BC BC

ar (APQR) QR QR .

- ar (AABC) _ BC? : T A&
ar (APQR) QR2 ‘ . Y o
As AMABC ~ AP@R, therefore
AB BC CA “‘(5)
PQ QR RP

ar (AMABC) . AB* BC? _cA?
ar (APQR) ~ PQ® QR? RP*
3l. Hx=tand +sin A andy=tan 4 - smA show that

Hence, [From (4) and (5)]

-y =iy w -
Solution. Given, tanA+sind ==x ' k1)
and tanA -sinA =y . 4 .{(2)
Adding (1) and (2), we get , '
2tanA=x+ty- A S
Subtracting (2} from (1), we get ‘
3sind=x-y ' : L (4)

Multiplying (3) and (4), we get
(x+ y)x—y) = (2 tan A)2 sin A) ’
= "~ y* =4 tan A sin A | -(B)

Now, 4yxy = 4.f(tan A + sin A)(tan A - sin A)_ [using (1) and (2)]
] =4»,ftan2A—sin2A '

=2
- 4\]5“‘ A _sin%4

cos? A

- 4\15:;112 A( . ulj
cos” A
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| - 2 i 1—cos® A\
= B
\751{] At cos’ A J

o a ; sin? A.sin? A
V oocwsfA
4 sin A-sin A
cas A
gin A
= 4 .zin A
( coB A)
. ‘ =4tanAsind o ] : BN ()
From (5} and (8}, we obtain g

22—y’ =4tan Asin A =4/xy

= a2 wyt=afxy .
QOr

Evaluate :

5

2 cogec? 587 - Zcot 587 tan 20 - 2
3 3 3

Solution. We have

%coéecg 56° ~ %mt 58° tan 32° - %tan 13 tun 37° tan 45° ton 53° tan T7°

tan 13° tan 37° tan 45° tan 53" tan 77"

- -g?cosecz* 58° «g'wcut 58° tan (90° - 58°)
N %tan 13° tan 37° tan 45° tan (90° — 87°) tan (90° — 13°)
= —%cosecz 587 « %cot 58° cot 58° - gtan 13“»tan J7° tan 45° ot 37° cot 137

[+ tan (90° - 0) = cot 0]

‘:' ’ .
- -3“12059,(:2 58° - % ot? 58° - «g»{tan 19" cot 13°) tan 45° (tan 37° cot 37°)

- %(1+ cot? 5&") —%COtE aR° - %{1} tan 457 (1} [ cosegi 6 =1 + cot”  and tan Bcot 8 = 1]
-2 + :‘Fi'coﬁ 533-,,_?.:,;91,2 55° - ?4.(1) . [ tan 45° = 1]
3 3 3 .
=2 _B
3 3-
-3
3
= - 1,
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32. Prove that :
sm9(1+tan9)+cose(1 +cot9)—sec9+cosecﬂ
Solution. We have
LHS, =sin0(1 +tan 0) + cos 0 (1 + cot 0)
= (sin 0 + sin @ tan 0) + (cos O + cos 0 cot 6)

=(sine+sinesma (cose+cose c0s 0
cos B sin 0

{sin® 0 N cos? B

= (sin 0 + cos 0) + -
cos 0 sin O

= (sin 0 + cos 0) +_(____-si-n:.3 B + cos” 0)
k 8in G cos 0

« (sin 0 + €08 0) + (sin O + cos 0)(sin” 0 + cos? 0 — sin B cos 0)

sin B cos O
[ a®+ b8 = (@ + b)a® + b — ab)]
_ (sin 8 + cos B) -1 sin? 8 + cos® 0 - sin 0 cos O
sin 0 cos 0
= (sin O + cos B) 1+——'———1__Slnecose
’ I sin B cos O
_ (sin 8 + cos 0) 'sinAcosA+1-5inbcosH
sin 9 cos 0

sinf8+cosa
=T

sin 0 cos §
_ sin 0 cos 0
sinfcos® sinOcosO
-1 1
= +

cos@ sin®
= sec 0 + cosec B
=RH.S.

33. The coach of a cricket team buys 3 bats and 6 balls for T 3900. Later, he buys
another bat and 3 more balls of the same kind for T 1300. Represent this situation
algebraically and geometrically.

Solution. Let the price of a bat be ¥ x and that of a ball be T y.

It is given that the coach buys 3 bats and 6 balls for T 3900.

o 3z + 6y = 3900
Also, it is given that the coach buys another bat and 3 more ballsfor ¥ 1300
: x + 3y = 1300
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~ The algebralc representation of the given conditions is - '
3x + 6y = 3900 - : ..(1)
x + 3y = 1300 . (2)
Geometrical representation : Let us draw the graphs of the equatlons (1) and (2) For
this, we find two solutions of each of the equations which are given in tables.

3 + 6y = 3900 x + 3y = 1300
x 0 | 1300 ‘ x 100 | 1300
y | 650 0 o y 400 0

" Plot the points A(0, 650), B(1300, 0), C(100, 400) and B(1300, 0) on graph paper and join the
points to form the lines AB and B¢ as shown in figure.

The two lines (1) and (2) intersect at the pomt B(1300, 0). So,x = 1300 v = 0 is the required-
solution of the pair of linear equations.

Y

A

1000+

X

6004
001

200

!

~800-600-400-200 O} 200 400 600 800 10001200 T#bea
~2004

4001
—600¢
—-800¢

—1000¢

 J
Y .

34. The lengths of 40 leaves of a plant are measured correct to the nearest
millimetre, and the data obtained is represented in the following table : _

Length (in mm) Nuinber of leaves
118 - 126
127 — 135
136 — 144 ‘
145 — 153 ' 1
154 — 162
163 - 171
172 - 180

o DR
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Draw a more than type ogive for the given data, Hence, obtain the median length
of the leaves from the graph and verify the result by using the formula.

Solution. The given frequency distribution iz not continuous. So, we first make it continu-
ous and prepare the cumulative frequency table by more than type given below :

Length Number of leaves Length more Cumulutive

{(in mm) [Frequency (A] than frequency (¢f)
117.5 - 126.5 3 117.5 C40
126.5 - 135.5 5 126.5 37
135.5-144.5 9 135.5 32
144.5 -153.5 12 144.5 23
153.56-162.5 . 5 153.5 1
162.5-171.5 4 162.5 6
171.5 - 180.5 2 171.5 2

Other than the given class-interval, we assume that the cdass-interval 180.5 ~ 1895 with
zero frequency. Now, we mark the lower class limits on x-axis and the cumulative frequencies
along y-axis on suitable scales to plot the points (117.5, 40), (126.5, 37}, (135.5, 32), (144.5, 23),
(153.5, 11}, (162.5, 6), (171.5, 2). We join these points with a smooth curve to get the “more
than” ogive a3 shown in the figure.

Locate T g = 20 on the y-axis (see figure).

S e S
i :
R B, + - x
+ ﬁligzn T
. 3 : T
: T
: 8 :3
riv =
2 :
1 H - 3
LR e TS Faar
0 kjaad
¢ e
g s b
- AERRE
Qa ¥
"
: ‘ . T
=
= ) :
o T ARaraRsrihy LA ZE38 ¥ i
I G TS e
: £ Iﬁg’*"‘@;_ﬁ"‘: : T
HEESiE Soabbs Al
TP ; ‘ i 3\% 1 ¥ £ 'f'jlg;% "
& ; e 15 L bt 4 i ohE
S IR T BUtBEATEE AR

Leﬁgth {iu mm) - .

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers




From this point, draw a line parallel to the x-axis cutting the curve at a point. From this
point, draw & perpendicular to the x-axis. The point of intersection of this perpendicular with
the x-axis determine the median length of the data (see figure), i e., median length is 146.75 mm.

To caleulate the median length, we need the frequency distribution table with the given

cumulative frequency.

Table

Class interval Frequency () Cumulative frequency {(cf}
117.5- 126.5 3 3
126.5 - 135.5 5 8
135.5 - 144.5 9 17
144.5- 1535 12 29
153.5~162.5 B ad
T 1625-171.5 4 38
171.5-180.5 2 40

Now, 144.5 - 153.5 is the class whose cumulative frequency is 29 is greater than
LN ) |
2 2

- 144.5 — 153.5 is the median claas.

From the table : f= 12, ¢f =17, 2 =19

Using the formula :

n
3-)
f
(20-17) 0
12
27

««1445—#-—-—-
12

= 144.50 + 2,25
= 146,75 mm

So, about half the leaves have length less than 146.75 rnm and the other half have length
more than 146,75 mm.

Median =+ — x )

= 144.5 +
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