MATHEMATICS

Time allowed : 3 hours Maximum Marks: 100

4 N\
GENERAL INSTRUCTIONS:

1. All questions are compulsory

2. Thequestion paper consists of 30 questions divided into four sections- A, B, C
and D. Section A comprisesof ten questions of 1 mark each, Section B comprises
of five questions of 2 marks each, Section C comprises of ten questions of 3
marks each and Section D comprises of five questions of 6 marks each.

3. All questionsin Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.

3. Thereisno overall choice. However, an internal choice has been provided in
one question of 2 marks, three questions of 3 marks each and two questions of
6 marks each. You have to attempt only one of the alternatives in all such
questions.

4. Inquestion on construction, the drawings should be neat and exactly as per the
given measurements.

5. Useof calculators is not permitted.

QUESTION PAPER CODE 30/1/1
SECTION-A

Question numbers1to10carry 1 mark each.

441

1.  Hastherationa number Y2572 aterminating or anon-terminating decimal
representation?

2. Ifq, Barethezeroesof apolynomial, suchthat a + 3 =6 and af3 =4, thenwrite
thepolynomid.

155



3.  Ifthesumof first ptermsof anA.P.isap?+ bp, find itscommon difference.

4. InFig.1, Sand T arepointson the sides PQ and PR, respectively of A PQR, such
that PT=2cm, TR=4cmand ST isparalel to QR. Find theratio of the areas of
A PST and A PQR.

Fig. 1

5. InFig.2,AAHK issmilar to AABC. IfAK=10cm,BC=3.5cmand HK =7
cm, findAC.
H

c A/\K
L

B

Fig. 2

2

3 1
6. If 3x =cosec O and p =cot 6, find thevaueof 3 (x - ?] )

7. If P2, p) isthe mid-point of the line segment joining the points A(6, -5) and
B(-2, 11), find thevalueof p.

8. IfA(%,2),B(4,3)andC(6, 6) arethethreeverticesof aparallelogran ABCD,
find the coordinates of thefourth vertex D.

9.  Thedant height of afrustum of aconeis4 cm and the perimeters(circumferences)
of itscircular endsare 18 cm and 6 cm. Find the curved surface areaof thefrustum.

22
|:Useﬂ: = —:|
5
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10.

A cardisdrawn at random from awell shuffled pack of 52 playing cards. Find the
probability of getting ared facecard.

Section B

Question Numbers11to 15 carry 2 markseach.

1.

12.

13.

14.

15.

If two zeroesof the polynomial x3—4x2—3x + 12 are +f3 and—+f3 , thenfindits
third zero.

Findthevalueaf k for which thefollowing pair of linear equationshaveinfinitely
many solutions:
2x+3y=7, (k=Dx+(k+2y=3k

InanA.P,thefirsttermis?2, thelast termis 29 and sum of thetermsis 155. Find the
common differenceof theA.P,

If all the sidesof aparallelogram touch acircle, show that the parallelogramisa
rhombus.

Without using trigonometric tables, find the val ue of thefollowing expression:

sec (90° — 0).cosec 6 —tan (90° 0) cot 6 + cos? 25° + cos? 65°
3tan 27°. tan 63°

Or
Find thevaueof cosec 30° geometrically.

Section C

Question Numbers 16 to 25 carry 3 markseach.

16.

17.

Provethat2—3 ME isanirrational number.

The sum of numerator and denominator of a fraction is 3 less than twice the
denominator. If each of thenumerator and denominator isdecreased by 1, thefraction

1
becomes 5 Find thefraction.
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18.

19.

20.

21.

Or

Solvethefollowing pair of equations:

i+3_}’:8; E—d}}r:—ﬁ
X X

InanA.P, fhe sum of first ten termsis—150 and the sum of its next tentermsis
—550. FindtheA.P.

InFig. 3,ABCisarighttriangle, right angled at C and D isthe mid-point of BC.
Provethat AB2=4AD?- 3AC2.

A
=
B D sC
Fig. 3
Provethefollowing:
tan A 4 cot & 1+t A+ oA
I—cot & l-tama — AT
Or
Provethefollowing:
(cosecA—sinA) (secA—cosA) = o At oot A

Congtruct atriangleABCinwhichBC =8cm, 0B =45° and [1 C= 30°. Construct

another trianglesimilar to AABC suchthat itssidesare  of the corresponding

sidesof AABC.
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22.

23.

24,

Point Pdividestheline segment joining the pointsA(2, 1) and B(5, —8) such that

AP 1
— =< .If Pliesontheline2x—y + k=0, find the value of k.

AR 37
If R(X, y) isapoint on theline segment joining the points P(a, b) and Q(b, a), then
provethat x +y =a+b.

In Fig. 4, the boundary of shaded region consists of four semicircular arcs, two
smallest beingequdl. If diameter of thelargestis14 cmand that of thesmallestis3.5
cm, caculatethe areaof the shaded region.

Find theareaof theshadedregioninFig.5,if AC=24cm,BC=10cmand Ois
the centreof thecircle.

[Uset=3.14]
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25.

Cards bearing numbers 1, 3,5, , 35 arekept in abag. A card is drawn at
random from the bag. Find the probability of getting acard bearing

() aprimenumber lessthan 15.

(i) anumber divisibleby 3and5.

Section D

Question Numbers26to 30 carry 6 markseach.

26.

27.

28.

29.

Three consecutive positiveintegersare such that the sum of the square of thefirst
and the product of the other two is46, find theintegers.

Or

Thedifference of squaresof two numbersis88. If thelarger number is5lessthan
twicethe smaller number, then find thetwo numbers.

Provethat theratio of the areas of two similar trianglesisequd to the square of the
ratio of their corresponding sides.

Using theabove, provethefollowing:

If the areas of two similar triangles are equal, then prove that the triangles are
congruent.

Fromthetop of a7 m high building, the angle of elevation of thetop of atower is
60° and the angle of depression of thefoot of thetower is30,°. Find the height of
thetower.

A milk container ismade of metal sheet in the shape of frustum of aconewhose
3

volumeis10459 5 cm?. Theradii of itslower and upper circular endsare8 cmand

20 cm respectively. Find the cost of metal sheet used in making the container at the

rate of Rs. 1.40 per square centimeter. |:Us g = 2?_2}

Or
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A toy isintheform of ahemisphere surmounted by aright circular coneof thesame
baseradiusasthat of the hemisphere. If theradius of base of theconeis21 cmand

2
itsvolumeis 3 of thevolume of the hemisphere, ca culatetheheight of theconeand

thesurfaceareaof thetoy.

[Useﬂ:: §}
=

30. Findthemean, mode and median of thefollowing frequency distribution:

Class 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 |60-70

Frequency 4 4 7 10 12 8 5

QUESTION PAPER CODE 30/1
SECTION-A

Question numbers1to 10 carry 1 mark each.

D85 + 3420

1.  Writewhether NG onsimplification givesarational or anirrational

number.
2. If a, Barethezeroesof thepolynomia 2y?+ 7y + 5, writethevaueof o + 3+ afs.
3. Ifthesumof thefirst qtermsof anA.P.is2q+ 3¢, what isitscommon difference?

4.  InFigurel, CPand CQ aretangentsfrom an externa point Ctoacirclewith centre
O. AB isanother tangent which touchesthecircleat R. If CP=11cmand BR=4
cm, find thelength of BC.

Figurel
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10.

InFigure2, DE||BCinAABC suchthat BC=8cm,AB=6cmandDA=15cm.
Find DE.

A
Figure 2

5 1
If 5x = sec 8 and < =tan 0, find the value of [ e —2]
H

What isthe distance between the pointsA(c, 0) and B(0, - ¢) ?
InaAABC, right-angledat C,AC=6cmandAB =12 cm. Find O A.

Thedant height of thefrustum of aconeis5cm. If the difference between theradii
of itstwo circular endsis4 cm, writethe height of thefrustum.

A dieisthrown once. What isthe probability of getting anumber grester than4 ?

SECTIONB

Question numbers 11 to 15 carry 2 markseach.

1.

12.

13.

14.

For what value of k, is3 azero of the polynomial 2x2+x +k ?

Find thevaue of mfor whichthepair of linear equations
2x+3y—7=0and(m-1) x+(m+ 1)y =(3m-1) hasinfinitely many solutions.

Find the common differenceof anA.P. whosefirst termis4, thelast termis49 and
thesum of all itstermsis 265.

InFigure 3, therearetwo concentric circleswith centre O and of radii 5cmand 3
cm. From an external point P, tangents PA and PB aredrawntothesecircles. If AP
=12 cm, find thelength of BP.
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15.

16.

17.

Figure 3

Without using trigonometric tables, eval uatethefollowing:

° 4 [2ec?59° — cot? 31°
cos 710, ( ) 200
Zgin 20 3

OR
Find thevaueof sec 60° geometrically.
SECTIONC

Question numbers 16 to 25 carry 3 marks each.

Provethat «E isanirrational number.

Solvethefollowing pair of linear equationsfor x andy :

OR

The sum of the numerator and the denominator of afractionis4 morethan twice
thenumerator. If 3isadded to each of the numerator and denominator, their ratio

becomes 2: 3. Find thefraction.
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18.

19.

20.

21.

22.

23.

24,

InanA.P, thesum of itsfirst ten termsis—80. and the sum of itsnext tentermsis
—280. FindtheA.P.

InFigure4, ABCisanisoscelestriangleinwhichAB =AC. Eisapoint ontheside
CB produced, suchthat FE CJAC. If AD UCB, provethat:

ABxEF=AD x EC.

A

Figure 4

Provethefollowing:
(1+cotA—cosed) (1+tanA+secA)=2
OR
Provethefollowing:

sinA(1+tanA) + cosA (1+cotA) =secA + cosecA
Congtruct atriangleABCinwhichAB=8cm,BC=10cmandAC=6cm. Then

4
construct another trianglewhosesidesare 5 of the corresponding sidesof AABC.

Point Pdividestheline segment joining the pointsA (-, 3) and B(9, 8) such that

AP &k
o5 = 1 |fPliesonthelinex—y +2=0, findthevalueof k.

If the points (p, g); (m, n) and (p—m, g—n) are collinear, show that pn=gm.

Therain-water collected ontheroof of abuilding, of dimensions22mx 20m, is
drainedinto acylindrical vessel having basediameter 2mand height 3.5m. If the
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vessd isfull uptothebrim, find the height of rain-water ontheroof.

22
|:Useﬂ: = —:|
5

OR

InFigure5, AB and CD aretwo perpendicular diametersof acirclewith centre O.
If OA =7 cm, find the areaof the, shaded region.

[Useﬂ:: E}
y

C

|
g

D

Figure 5

25. A bag containscardswhich are numbered from 2t0 90. A card isdrawn at random
from the bag. Find the probability that it bears

() atwodigit number,

@)  anumber whichisaperfect square.
SECTIOND
Question numbers 26 to 30 carry 6 marks each.

26. Aqgirl istwiceasold asher sister. Four years hence, the product of their ages (in
years) will be 160. Find their present ages.

27. Inatriangle, if thesguare of onesideisequal to the sum of the squaresof the other
two sides, then provethat the angle oppositethefirst sideisaright angle.
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28.

29.

30.

Using theabove, dothefollowing:

Inanisoscelestriangle POR, PQ = QR and PR? =2 PQ?. Provethat [1 Qisaright
agle

A man on the deck of aship, 12 m above water level, observesthat the angle of
elevation of thetop of acliff is60° and the angle of depression of the base of the
cliff is30°. Find the distance of the cliff from the ship and the height of the cliff.

[Use .f5 =1.732]
OR

Theangleof devation of acloud fromapoint 60 m abovealakeis30° andtheangle
of depression of thereflection of the cloud inthelakeis60°. Find the height of the
cloud fromthe surface of thelake.

The surface area of asolid metallic sphereis616 cm?. It is melted and recast
into acone of height 28 cm. Find the diameter of the base of the cone so formed.

[Useﬂ:= §}
y

OR

Thedifference between the outer and inner curved sttrface areas of ahollow right
circular cylinder, 14 cmlong, is88 cm?. If thevolumeof metal used in making the
cylinder is 176 cm?, find the outer and inner diameters of the cylinder.

22
|:Useﬂ: = —}
5

Draw ‘lessthan ogive’ and‘ morethan ogive for thefollowing distribution and hence
finditsmedian.

Class 20-30 |30—-40 | 40-50 |50-60 | 60-70 | 7080 | 80-90

Frequency 8 12 24 6 10 15 25
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Strictly Confidential : (For Internal and Restricted Use Only)
Secondary School Examination
March — 2010

Marking Scheme — Mathematics 30/1/1

General Instructions

1. TheMarking Schemeprovidesgenera guidelinesto reduce subjectivity and maintain
uniformity among large number of examinersinvolved inthemarking. Theanswers
giveninthemarking schemearethe best suggested answers.

2.  Markingisto bedoneas per theinstructions provided in the marking scheme. (It
should not be done according to one’s own interpretation or any other
congderation.)Marking Schemeshould begtrictly adheredto and rdligioudy followed.

3. Alternative methods are accepted. Proportional marksareto be awarded.

4. Someof thequestionsmay relateto higher order thinking ability. Thesequestionswill
beindicated to you separately by astar mark. These questionsareto be evaluated
carefully and the students’ understanding/ analytical ability may bejudged.

5.  TheHead-Examinershaveto go through thefirst five answer-scripts eval uated
by each evaluator to ensure that the eval uation has been done as per instructions
giveninthe marking scheme. Theremaining answer scripts meant for evaluation
shal begivenonly after ensuring that thereisno significant variationin themarking of
individual evauators.

6. If aquestionisattempted twiceand the candidate hasnot crossed any answer, only
first attempt isto be evaluated. Write* EXTRA' with second attempt.

7. A full scale of marks 0 to 80 hasto be used. Please do not hesitate to award full
marksif theanswer deservesit.
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QUESTION PAPER CODE 30/1/1
EXPECTED ANSWERS/VALUE POINTS

SECTION-A
Marks
Termingting 2. X>-6x+4 3.d=2a
1
1:9 5. 5cm 6. 3 1x10
=10m
p=3 8. (3.5 9.48cm?
3
26
SECTION-B
3 2
p(X) = X—4x —3x+ 12
3 and—.f3 arezeroesof p(x) = (x2—3) isafactor of fx) Yam
(#-3x-42"+12) + (¥ -3) = x-4 im
= Xx=4isthethird zero of p(x) Yom
For apair of linear equationsto haveinfinitely
. a, _ b _on
many solutions: a—z = E = g Yom
{i) (i) (i}
2.2 7
k-1 k+2 3k
Im
From (i) and (ii) gettingk =7
k=7 satisfies(ii) and (iii) and (i) and (iii) also Y¥am

k=7
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13. Heea=2,( =29and s, =155

Im
. 155 = % [2429] = n=10
Also, 29=2+(10-1)d = d=3 im
. Common difference=3
AsparallelogramABCD circumscribesacircle
with centreO
.. AB+CD=BC+AD
[--AQ=AP,BQ=BR,CR=CS, PD =D m
ASABCD isaparallelogram = AB=DC
andBC=AD
2AB=2AD or AB=AD Im

. ABCD isarhombus (AsAB =BC=CD =AD) Yam

15. seC (90” - B) =cosecH, tan (90” - B) =cot B, cos 65° =gin 25°

Im
and tan 63° = cot 27°
.. Given expression becomes
(cosnalc::4 A —cot? B) + (cosz 25° 4 5in 25°) 141 o
3tan 27 cot 27° EE tm
OR
Correct Fig. ¥am
Drawrt. A OBA, inwhich ~BOA =30°
Take OA = 2a. Replicate A OCB on Yam
theother sdeof OB = ~« AOC=60°
and OC = 2a

. AAOCisequilatera A andAB=a
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O4 _ 2a

cogsec 30°= —— = =~ = 2
AR a Im
. cosec30°=2
SECTION-C
16. Let 2—-3./5 = x, wherexisarational number Yam
2—x :
. 2-x = 35 or 7 - N () Yam
) ) L 2—x
As X isarational number, sois = 1m

-, LHSof (i) isrational but RHSof (i) isirrational
-, Our suppositionthat xisrational iswrong

— 2— 3.5 isirrational 1m

17.  Letthefractionbe X, y %0

F
According to the question x +y=2y—3 1m
(o D YR ()
-1 1
AlSO, 2 = = = 2X Y= Lo (ii) im
y—1 2

From (i) and (i), x=4,y=7

4

.. Required fraction= 5 Im
OR

—+3y=8_ )y, ——dy=-=-5._.......... {11)

X

: 12 . 12

(i()x3 = ?+9.:v‘=24 and (ii)x2 = ?—3y= - 10 1%m
Solvingtogety =2 and x=2 1%2m
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18. S, =-150and S, = — (150+550) = — 700 Ym

—150=5(2a+9d) and —700 =10 (2a+ 19d) Im
= 2a+9d=-30and2a+19d=-70
Im
= d=—4anda=3
s~ A.Pis 3,-1,-5, ... om
19. AB?= AC? +BC?............ (i) and AD? = AC? +DC?
2 1+¥2m
- ac 42 [ DC:lBCJ ?
4 2
or 4AD?*= 4AC*+BC?................ (i) ¥am
From (i) and (ii), AB2=AC?+4AD?—-4AC?
Im
or AB?2 =4 AD?-3AC?
20.  Thegivenexpressioncanbewrittenas
sin A
cos b n 1
1- cos A it & - sin b Im
sind cos A cos A
sin® A cos® A
= , + = , om
cos b (smA— Cos A:I 2in ﬁ(cosﬂ— 2in A:l
3 sin® A —cos® A 3 sin‘ A +roos® A +tsin A cosA
sin A ocos A (sin A —rcos .;":'L:l B sin A cosdh Im
= tanA+cotA +1 om
OR
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21.

22.

23.

LHS=[_1 - sinﬂa] ! — cos A
s A cog b

om
1—sin®A l1-cos’h cos®h  sin®A .
= — - = = : = sin b cos & 1¥2am
sin A cos A sin A cos b
i1 A A 1 1
3 -51211 n::os2 _ . 2 _ _ RES
sin® A+ oozt f an” A + cog” A tan A 4+ cot b 1m
snd cosd sndcosd
Correct construction of triangle & ABC Im
Correct congtruction of trianglesimilarto & ABC
AP 1 _ AP 1 1
LB 3 PE 2 2m
F
. iz v) . B (5-13)
A(2,1) 1:2
445 -2+2
2= =3 y=—/—=-2= P(3.-2) 1+%=1%m

Pliesson2x-y+k=0 = 6+2+k=0 = k=-8

P (ab) R (%) *Q )

If PR, Qarecollinear,ar (£ PRQ)=0
a(y—a+x(@a-b)+b(b-y)=0
or ay—a+ax—bx+b’—by=0

or,(a=h) (x+y) = &-b?

= X+y =a+bh
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24, Areaof semi-circleI = > ¥ = w7 ¥ Tem

77 cm? om

e ———

-

\\A feemicirdell = — x 22 % Lo Do
T | \ Areaok seri-cirdle S X T XX g
=L
s _.-‘-_'-\.I
h~ o donf B 7

T

il
\\H_ i Combined areaof semi-circles!! and IV
:%){E){zcmz—ﬂcmg im
747 4 I

O Areaof shaded region = 77 B - %H} cm’

695
=5 cm? or 86.625 cm? m
OR
AB?=AC?+BC? (as £ ACB = 90°)
= 247+10° = 26° = AB=26cm om
. 1
- Areaof semi-circleACBOA = [EKB.MKBKB] o 1m
1 ]
Areaof AACB = [EK 24)(10] cm = 120 cm 6m
- Areaof shaded region = [[%mmmmm}—lzo} crm

Im

= (265.33-120] or 14533 cm®
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25.

26.

Total number of cards= 18

(i) Primenumberslessthan15are 3,5, 7, 11, 13—Fivein number

P (aprimeno. lessthan 15) = 1_58
(i) numbersdivisibleby 3and5isonly 15 (onein number)

1
P(ano. divisbleby 3and5) = 1=
SECTIOND

Let the three consecutive numbersbex, x+ 1, X+ 2
Accordingtothequestion
X+ (X+1) (x+2) =46

or 2¢+3x—-44 =0 = 2¢+11x-8-4 =0
= (x—4)(2x+11)=0

-11
Asxispostive = X=4(x = ?rqected]
", Thenumbersare 4, 5, 6

OR

L et thetwo numbersbe x, ywherex >y

From (i) and (ii), (2y—5)>—y?=88
= 3y?—-20y—-63=0
or 3y?-27y+7y—-63=0 = (By+ 7)(y—-9 =0
= y=9,-7/3
29

X=2y-5=13 or x=— E}
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1m

2m

1m

Im

2m

Im

Im

Im



—29
. Thenumbersare 13,9 (Rgecting x = =

andy="74 )

11 1 1
27.  Correctly stated Given, To Prove, Construction and correct Figure [5 + 5 + 5 + E]

Correct Proof

Let ABC and PQR betwo similar triangles

ar (ABC)  AR*  BC? ACP _q o MBEEQ
ar (PCR)  PQ*  QR* PR* BC=QR, AC=PR

L AABC= APQR (by 355

28. Let CD bethebuilding and AB, thetower
0 Correct Figure
#  Writingtrigonometricequations
-,
I' 0L =m0t = y=745
% y 3
: & ]l: = 12124 m
L ! ... X
T . T i) = = tan 60° = 4f3
- B - ¥

?J—J_:K—EI

Height of tower = (21+7) m or 28 m

29. Volumeof bucket = 10455 % cm’

73216
= Cinl

9
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1m

2m

2m

om

1%2m

om

1%2m

1%2m

Im

Im



73216 1 22
i LIS = Cw Tk | 20f 4+ 2 4208
- — 7 307 [ ] m

7216 21 1
Lh=—¥—x— = l6bon im
I X 7 22 624

\r L / &=ty -n) =167 +(20-8)
"':‘—.hﬁ_.l

a

'_"'I-Er.;,f = 400
= f= 20cm Im
Total surface areaof metal sheet used ~
= 2 0% (2048) + 2 (8) em?
L L F o 2m
= [1?50 +@] cm
7 Y,
14081 14
- Cost of metal sheet = E:= [1?6[] +?] ﬁ
= Rs 2745.60 Im
OR
. 2 22 33
Volume of hemisphere = §><73’<(213' ctn 1im
2 22

Volume of cone = @ = ¥ 21% 21% 21] o’

1 22
- §><7><(21]F><h 1%m

2} 2xX22XTX2T
2% 2t

= h = 2EBcm im

£ = et = 287 421 = 1225=(35)

= #= 35cm Im

176



Surfaceareaoftoy = 2mwr +mwr 4

= [zxi—zx 21 21+i—2>< 21 35] o

= 5082 cm?
30. Clases 0-10 10-20 20-30 30-40 40-50 50-60 60-70
classmarks(x,) 5 15 25 35 45 55 65
d= 5% 3 =2 4 0 1 2 3
' 10
f 4 4 7 10 12 8 5
fd -12 -3 -/ 0 12 16 15

N =50, ¥ fd =16

() == 35+ 20 % 10 = 3.2
50

(i) Modal Class=40-50

Mode = 40+ ;2_”‘; w10 = 43,33

(i) Median Class=30—40
D15

Median = 30+ -2 w10 = 40,00

Note: If acandidatefindsany two of the measuresof central tendency

correctly and findsthethird correctly usng Empirica formula, givefull credit
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Im

1m

om

1¥2m
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10.

11.

12.

13.

14.

QUESTION PAPER CODE 30/1
EXPECTED ANSWERSVALUE POINTS

SECTION-A
Rational 2. -1 3.6

1
7cm 5.2cm 6. s
J2 ¢ 8. 60° 9.3cm
1
3

SECTION-B

When 3isazero, we have 2(3)2 +(3)+k=0
= 18+3+k=0 or k=-21

Theconditionfor infinitely many solutionsis

m_ b5
a, by

3 g
== = =

m—1 m+1 3m -1

solvingtogetm=5

265 = % [4+49] = n=10

49 = 4+9d = d=5

Join OA, OB and OP
OF = (5)°+(12)°=169 = OP=13cm

BP=(13)°—(3)°=160 = BP=.fl60cm or 4410 CM

178
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1x10

=10m

Im

Im

om

om

Im

Im

Im

Im

Im



15.  cos70° = cos (90° — 20°) = sin 20°, sec? 59° = cosec? 31°

: o 2 o 2 im
G . sinzl + 4icosec” 31" —cot” 31y E sin 90°
Ilven expresson = Tain 20° 3 3
142 )
=3+3-3=1 m
OR

Let ABCbeanequilatera triangleand AD [1BC

IfAB=BC=AC=athenBD = = and0B=60°  1m

2
o AR a
o secGO:secB:ﬁ=E=2 Yoam
2
Hence sec60’=2 Yom
SECTION-C
16.  Letussupposethat .fz bearational number
', Let sﬁ=%, p, g areintegersq# 0 and p and g are coprimes 1m
0 3= 1;_2-::'1’1::-2 =3¢ 03 dividesp?
Hence 3dividesp ... M) Im
Let p=3a, whereaisaninteger
9¢=3¢° 0 ¢?*=3a& [0 3 divides ¢f
Hence 3dividesq.............. (ii) ¥im
But p and g are coprimes, henceacontradiction
J3 isnotrational, Hence {3 isirrational Yam
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Simplifying given equations, weget

biz+a'y= a'b+ab’, x+v=>2ab

biz +a‘y= a'b+ab’

gzx taly=2a"b

= (bz—ag)}::ab(bg—az)
= X = ab

X+y = 2ab = y=ab

OR

H
Let thefraction be ;

= X+ Y =2X+4 of X—=Y+4 = 0 v

x+3_
5;+3_

Solving (i) and (ii)togetx =5,y =9

5
O Fraction is 7

HereS, = —80 and S,,=—80—280=—360
5[2a+9d] = —80 or 2a+9d=-16
10[2a+19d]=-360 or 2a+19d=-36

Solvingtogetd=-2 and a=1

= APis 1,-1,-3,-5, .
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2
3 = 3X+9=2y+6 0or X—-2y+3=0..cccveuen.e. i

om

om

Im

Im

1m

Im

om

om

om

om

om

Im

om



19.  In As ABD and ECF, £D = £ZF=90" and ZBE = £C [+ AB = AC] Im

A ABD ~AECF  (A4) o
2B _ A0 ABXEF = ADXEC ey
EC  EF xEBF=ADX T72m

(sin A4 cosf—l—l) (cosﬁ+sinﬁ+l]l

20. LH= = : - 1im
sin cos b
[isin2 A+ cos? A) + 2zin A cosd —1
= Im
sn b cogd
Zzin A cosd
="~ " = 2=EHE
sin A cosd 1m
OR
LHS - gin & (cosA + sin A) N cos by (sir.u'i'a + cosﬁ) im
cos sin b
3 3
an® A + cos® A
= {sind + A
(sm e ){ cosd sind ] Im
ind +
= M = sec A +cosech - = RHS im
cogd osind
21. Constructing A ABC Im
Constructing atriangle
2m

(smilarto &4 ABCwith

4
scalefacter 5)
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22.

E
(9 8) Let (x,y) bethecoordinatesof P

k-1  _ 8k+3
ki1’ 7 Tkt

Pliesonsy+2=0 = o1 _ Bk¥3 o g
kil k4l

Solvingtoget k =

| o2

23.  LetA(p,g), B (m,n) and C (p—m, g—n) becollinear points
', areaA ABC=0

= p(-g+n+m(q-n-qg)+(p—m)(q-n) =0
= 2pn—pg—mn+pg—pn—gm+mn=0
= pn = gm

24.  Lethmbetheheight of water collected on the roof

0 Volumeof water at theroof = 22 = 20 % h M3..coiviicieeieeeee. i

22
Volume of water incylinder = - X (1)2 X35 me

From (i) and (i) h = % m or 2.5Cm,
OR
Shaded area = Areaof circleof radius 7 cm—Areaof circleof radius
35cm—-aeaof ABCD

[Ex?x?—ExEXE—lxMx?-l crn
7 72 2 2 J

= [154-38.5-49] em® = 66.5 cm®
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25.  Tota number of cards = 89

81
(i) P(atwodigit number) = ==

]
(i1) P(aperfect square) = 0

SECTIOND
26. Lettheageof sister bex years
-, Ageof thegirl (Elder Sister) = 2x years
Four yearshence, their ageswill be (x + 4) yearsand (2 x + 4) years
Lo (x+4) 2x+4) =160 = x2+6x-72=0
= (Xx+12) (x—6) =0 = x =6 (x=-12isrgected)

.. Agesof twosistersare 6 yearsand 12 years

27.  For correct Given, To Prove, Construction and Figure
For Correct Proof
Given PR? = 2PQ? = PQ? + PQ?
= PQ¥+QR? (= PQ=QR)
L0 = 9 (converse of Pythagorastheorem)

28. [Correct Fig.]
/ ¥ Letdistanceof dliff fromtheship

/’ be CD

e AR o
~ S — = 6':' = 3
Ao e v
+ P —— - A
L2 Tl o s AB = of3 (APY (i)
v ey
D ¢
AC tan 307 = i, But AC=12m
AP 3
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1+1Im

1%2m

Yox4=2m

2m

om

om

1m

Im

om

Im

om



= AP =12.3m = 207%4m 1m

Puttingin (i), AE = ﬁ(lzﬁjmzzﬁm or 3599 m 1m
Height of cliff = 36+ 12 = 48 m Im
or 47.99m
1B OR
200 Correct Fig. im
i P 6; A g
Som L et Pbethegiven point such that
4 A
7L \\/ T G B S PQ = 60m. Let B bethe position of cloud
\\\ and D beitsreflectioninthelake
\‘\ LeeBC=h mand AP=xm.
4 b AB = (h-60) mand AD = (h + 60) m. Y¥om
. In APAB, AB 300 or BP0 L 1m
AP x NE
o x = +f3 {h-60)m Yo
+
hﬂ.ﬁPD,h 60:1:31150”:.,5 1m
X
-.h+60:£x:,j§[£(h—6m)] 1m
= h+60=3nh-180 = 2h=240 = h=120m. Im

. Height of thecloud = 120 m.

29.  Here 4:v<2?—2><r2: 616 = r(radiusof sphere) = 7 cm. 1m
4 3 3 .

Volumeof sphere = 3 (7V em® o, (i) 1m
1 ] 3 .

Volume of cone = 37 B % 28 em” (ii) im
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= larixoss 2oy
3 3
= R((radiusof cone) = 7cm.

Diameter = 14cm.

OR
Here, 2n R-r - 14 = 88cm?
= R—r = 10M . M)
v =176 = 22 14[R?* -]
7

= R°-r’=4 ie(R+r) (R-1r =4
= R+r =4cm.....ceeee. (i)

. Outer radius = % it

3

Inner radius = 5 i

', Outer diameter = 5¢cm
Inner diameter = 3cm

30.  Thepointsfor ‘lessthanogive are
A B C D E F )
(30,8), (40,20, (50,44, {60,350, {70,60), (80,75}, {90,100}
Thepointsfor ‘morethan ogive' are

r n E z T u ki
(80,25), (70,40}, {60,50), {50,563, {40,80), (30,92}, {20,100}

Vi
Y o For Correct
| re ‘} - G lessthan ogive
et Vi »
L 7 C’G.‘ & I r F ensharn
e < ifive For Correct
I . £ .
Ge 1 S s A morethan ogive
1 ";"?":-R
- i g
T L/ ] \\
i ! N
29 f '}:/ 1
1 A i . .
; ) . . GettingMedian = 60
() { i - ) = -~ L S = b3
pes e {“;'..: 4 4] U (3¢ 0 0 Iy (L ~
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