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- MATHEMA

In a wiangle ARC, I« Jirls on AR, AC
respeclively such Lhat ._.'-'ﬁ i 1ta BT, Suppose fF,
CI intersget at o, [ the trigngles ADE and

CMOE are 3 and | lﬁl’nd the area of the triangle
ABC, with justify 5 Marks)

n#

0’0



Leela and Madan pocled thair music £13's and sold themn.
Chey eol as many rupees tor each CD as the total umber
ot CI¥s they sold. They share the money as follows:
Leela first takes 10 mpees, then Madan takes 10 rupees
und they continue taking 10 rupees alternately till Madar
is left out with less than 10 rupees to take. Find the
amount that is left out for Madan ar the end, witk
Juslification. {5 Marks)

Answer:
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(a) Show ihat for every namral n
prime to 11, there is annthergiatipal mumber m all of
whose digits are 1's such thd @ s . (3 Marks)

by Hence or othorwise shaw thafevery pasitive ratioral
number can be expressed in the form ;
L 2 ot e -1

for seme na i 3 A (2 Marks)

Answir:
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PHYSICS

Conzider the two circnits P oand 0, shown helow, wiich
are used W measwe te unknown resisanze &

p ¥

i Y A Bl
* [ L] Hy
W | . gy
By Lo
s i |

F )

I each case. the resistance is estimated by nsing Chm's
law R, = Wil where ¥ and 1 are the readings of the
voltmeter and the ammeter respectively, The meter
resistances, By and B, are such thot Ryc< B == Ry, The
internal resistanee of the battery may be jznorsd. The
uhsolute crrar in the estimate of the resistance is denuled
by éR= R - R
{a) Express Ry in terms of the piver resistance values

{2 marks)
(0] Express Rg ia terms of the given resistance values.
{2 marks)
il mark) @
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(1) Fur what value of R will it = 8R,,7
ME!’I

5 A point source i3 placed 20 cm to thE el a concave
lens of foeal length 10cm,
() Where 15 the mage formned? {1 moark}

s wanld you plice a
5 em so that the final
{2 marks}

(b Where 1o the rght o e |
concave mirror of focal
Image 15 eoined withghe source?

inal image be formed if the conceve
hy a plane mirmor at the same
(= marks}
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A block of mass mois sliding on a fxed frictionless
concave surface of radivs & It is released from rest at
point P which is at a height of H <o & lrom the lowest

point O,

o o

{n) What is the potential energy as a function of @ taking
the lowest point € as the refeems level or potential
ey [l neack)

(&) What is the kinetic energy ws s Dmeticn of 87 {1 mark)
(e} What is the time takea for the particle woach from @
L J

povint P g the lowest point OFF [2 marks}
(d) Howe much forze is exerted bor the block on the concave
surfacs al the point (7 ] mar

o 72,
N
o
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CHEMISTR

Copper inan alloy is citimal ving o cone. nitric
ucid, In this process cuppe ted to cupric mitcate
with the evelution of nitele e MO} The mixture when
trealed with potassivm iodide 15 cupric indide, which 1x
unstable and decao o Btiprous 1dide and iodine.

Fhe amount of co ¢ alloy 15 estimated by titrating
the liberated | ithyscdium thissulfare, The reactions are:

v Cu(NG: +d NO + 2 HO

g Cugly+thls

k MapSa0; - Nal
(fill up the hlanks)

ia cocfficlents ase: a = 1 =R
d= and ¢ = k (1 mark, no partial marking)

(k)] The cocfficicnts arc: 7= g and he=" "
{1 mark, no partiel marking}

(e} The coefficients are; = = Lt R s

(i U {1 mark, ne parlial marking)
[(dy Il 254 g of ;i evolved from a 2.0 g sample of the

alloy, what is the percentage of copper in the alloy?

{atomic weights of iodine and copper are 127 and 63,5,
respectively). (2 marks, ne partial marking)

Answer:
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You have been piven fous bottles marked A, B, C and 0

each containing ane of the organiv cumpounds given below

CiaH
MHz ll/j/_\Y.D;H _ﬁ’ﬁc"h B
U O G g

| 1 1] I

The fallowing ehservations ware mode.

(i} The compeend in the bottle A did not dissalve in eilher
I N MaH or | N HCL

(if) The cemaound in the hottle B dissclved in | ¥ NaOH
but nac in 1 M HEI,

(iii} The compeound in the bowle © dissolved in both
TN NaOH and | N HCIL

() The compeund in the botle I did nos disso
1N NaldH but dissolved in | N HC,

(fill up the blanks) %
(A} Indicate the compovnds in: botrle r‘k% e

B=_ .bottleC=__  andbotl:
(dx | mark = 4 mar| marking)
(1) The compound with the kigh ity in distilled

water is (1 ma o pastial inarking)

tindicate the answers by p:ﬁmj numbhbers)

0

Aszume thar a hnman body requites 380 keal of encrgy

each day tor metabalic activit

crose 18 the anly

source of enzrgy, as per the

a0 (53 + 12 € ]—}I’ Coigy+ 11 HD (1)

AH=—5.6% 107 14

o O( up the blanks)
{21 @3 requirement of the human bady per day is
%M. { | mark, mo partial marking)

Q The mass of sucrose reguined o provide this cncegy
0 is  gand the volurne of OO iat §TF)
6 produced is litres.

(2 + 2 marks, no partial marking)



BIDLOGY
11 The break=down of glucasz in rs in any of the

10 Mohini, a residom of Clendigarh went to Shimla with i el owing pathways:
nts, } i ; I
flh:": 1h$ :J'.ICI‘T.: she found the same p]d.'IT that TI'IE}- have ja | facars [in 9 presiaee o Cp o initisechoindr a)
g }"ﬂ.l’d ﬂ[. hl::lTI'.u:‘.. llnw';er’ ahe ﬂhqcr"‘fd that 'r'r'hile (RYIT
Eh:. plants J||.Lh|::|r backyard bore white fowers Pk ol Glaass— | 1T
Shimla Il ping Mowers. She braught home some seeds af

= Elari Iy Linthe absones of O e p Yonst]

i .Qd tin the alssanee of O o baoti ped bacieriz)

:ﬂlyc plant from Shimla and plantsd them in Chancigarh
fﬂ!;f'n'; J-"Ti:c;l::mg ;ej,j_mlﬁng _ﬁar sevoral generatiens she i Threepexp @ A, B, ) have boen sct up. In cach
fowers, £ BRI precliced enly white enper flask. comtaing the orpanism in growlh

me aligrse and a brown dye thal chanpes its coleur to

{a) z‘lucnrdl'r}g o vou whal might be the rcasen for this
observation — mengije or civironmental tfactors?

{1 mark}
b} .‘_-.uj.;gc_ﬂ a simiple experiment to dotermine whether Eiis
FACMLON 15 Genetic in nature, (2 marks}
{e) Supgest ancther experiment ‘o check whether this L
F.: | water

vérltion in flower coler is due to envirenmental

Tactors. (2 turks) - . _
Anywer: Organism in Culture Medium
+ Glucose + Dye

yellow when the pH decreases, The meuth of the flask is
attached to a fest tube containing lime water (Calcium

0\ |
: b Hydroxide, as shown in the figure). In O, but st in A and
}_ B, air 8 romoved from the flask before heginning the
% §

CXPETINET.
a Adier a period of growth, the following obsavations were
i made:
6 i Az Lime water turms milky: the dyve calour remains the
SAUME,
2 !
B: The dyve coleur changes; lime water does not turn milky.

C: Lime water turns milky; the dye eolour remaing the
sUIme.
13



(@) UYuestion : ldentify which of the reactions in the
nathways depicted above is taking place in each
cxperimant. Give ressons for vour answear, {3 morks)

[h} Qmestion : Identily which of the reactions in the
pathwevs depicted above is expected 1o ncour in Red
Blood Cells (RBCs). {1 mark)

Answer:

N
\lf}\
6%
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sy highway., He
2 in his garden to
ape of tha plant by
estimating the amount of igisotope of waul=mn in s
tisgies). Surprisin e radjo-carbon dating shows that the
plant is o Tew Thiglan r !

A soientst has a house just b

dar ragdie-corben dofing (lo

£ the radic-carbon dating wrong or can
qson for such an obscrvetion? (3 morks)

cou hieve proposcd? 12 marks)



Q.1

Solution:
We denote the area of traingle POQR by [PQR]. We see
‘}\ that [BOD] and [COFE] are equal. Let the common value
AN be x, and let [BOC] = ¢. Using the fact that the ratio of
\ areas of two triangles having equal altitudes is the same as
/ \ the ratio of their respective bases, we obtain
'\\
RN z_BO_¢
™~ 1 OF &
Di— W E
N . This gives t = x%. Now ADE and ABC' are similar so that
D x -_____:.'-t'::________-__ X
[ o \ [ADE] _ DE* _ [ODE]
- [ABC]  BC?  [QBC]’
B C
since O DE and OCBE are also similar,. This implies that
__ A
4+%m+00 t
2 p

which simplifies to t = 24z, Using ¢ = =*, we get a quadratic in @t 3 —s—2 = 0. Its solution are r = 2
and r = —1. Since r cannot be negative, r = 2 and t = 4. Thus [ABC] =4+ 2r+t=4+4+4 =12

Q.2

Solution: Let ¢ be the total number of CD'% that Leela and Madan together sold. Then thev obtain
t* rupees together. Since Leela is the first one to take 10 rupees and also the last one to take 10 rupees,
we must have

#* =10(an 6dd number) + (a number less than 10).
Suppose ¢ = 10g 4 r, wheré ris the remainder when ¢ is divided by 10. Then t% = 1004 + 20gr + »2.
Comparing, we conclude that

% = 10(an odd number) + (a number less than 10).

But we know that 0 < r < 10. Taking r =0,1,2,...,9, we see that r = 4 or 6(for other values of r,
tens place in r2 s even). But then r? = 16 or 36. Hence the amount left for Madan at the end is 6
rupees.




Q.3

{a) Divide the n 41 numbers 1,11,111,...,111 - - - I{all having only 1 as digits) by n. Among the n+1
remainders so obtained, two must be equal as the possibilities for remainders are 0, 1,2, ..., n—1 which
are 1 in number. Thus there must he two numbers # = 11---1 and y = 11 --- 1 having say j digits and
k digits respectively which leave the same remainders after division by n. We may take 7 < k. Now
we see that y — x i divisible by . But y — x = 11--- 100 - -- 0 where there are k — 7 number of 1's and
remaining zeros. Since n is coprime to 10, we see that n divides m = 11-..1, a number having only
1's as its digits.

ib) If p/q is any rational number (p = 0,q > 0), then we may write g = 275%¢, where ¢ is coprime to
10. Choose a number m having only 1's as its digits and is divisible by ¢. Consider 9, which has only
9 as its digits and is still divisible by t. Let &k = Om/t. We see that

gk = Om275° = (10° — 1)2"5°,
where ¢ is the numher of digits in m. Hence we can find d such that gd = 10*(10%— 1){multiply by a
suitable power of 2 if s = r and by a suitable power of 5 if r = s). Then

p pd a

g4 gd  10°(10c—1)°

where a = pd.

Q.4

Solution: For P: [ =Igp+ Iy =V/R+V/ Ry
v [ Rv
R=F |:_H1,* —Li«’;'f]

1
— dlgst [1—3991_!'31;]
A Regy [1 + Reg/Ry]  (neglecting higher order terms in ey, /Ry )

SRp = |Rest — R| = R /RV B g;j

Alternatively,
_V _ _RyR
Res = T = 7,58

SRp = |Resi— B|= R [gly — 1] ~ 22

Rv+R ~
For Q:V=I{R + R4)
R=VW/1—-Ry= Ry — R,

§Rq = |Rey — R| = R4

If R=/RaRy, then 6Rp/dRq = R%, /(RaRy) = B2, /R ~ 1




Q.5

Solution: (a) Object is at 2f, so the image is formed at the same distance from the
lens (20 cm) to the right. (b} Since light has to retrace its path, the mirror should
be placed so that the previous image is at its center of curvature. Thus the mirror
must be placed 30 em to the right of the lens. (¢) For the plane mirror, reflection
forms an image 40 em to the right of the lens. Using the lens formula, we see that
the final image is formed at a distance of 40/3 em to the left of the lens.

Q.6

Solution: (a) V() = mgR(1 — cos#), (b) mgH — mgR(le—eos#), (c) For H < R
the body executes SHM with a time period of Qi g the time taken for it to
TV g
. (1R .
travel from P to ) will be a quarter of this, z.e. gv —. (d) At the lowest point,
)

i

ma? _ 2mgH

7= TR and thus

o 1
the speed is given by E-m-a.-z = mgH. S0, ='mg =

2H
T=mg|l+—].
mg( + R)

Q.7
Answers:

(@ a=3,b=8,c=3,d=2ande =4.
()" f=2,g=1,h=1.
) 1=2,j=1,k=1,1=2
(d) 2.54 gofl,=1/100 mole of I,
= 2/100 gm atom of Cu
% Cu = (2/100) X (63.5/2) =63.5%




Q.8

Answers:

Bottle A = 11l, Bottle B = Il, Bottle C = IV, Bottle D = |

CO,H
©/\CH3 ©/\C02H m ©/\NH2
NH»

Compound with the highest solubility in distilled water: 1V

Q.9
Answers:
(@) 2500 x 4.184 kJ = 10460 kJ
(b) 342 g of sucrose produces 5600 kJ of energy..To provide 10460 kJ we
need 10460x 342/5600 g = 638 g
638 9/342gx12x224L=501L
Q.10

Answers: (a) Difference inflower color is most likely due to environmental factors
(b) Perform cross breeding between the plants from Chandigarh and those
from Shimla'tofind out whether we get any pink flower or flowers with any
shade of color between pink and white in the F1 generation
(¢) Grow the plants from Chandigarh in Shimla and check whether they still

produce white flowers or bear pink flowers




Q.11

Answers:

(@) Inexperiment A, ethanol fermentation occurs producing CO,, turning lime water
milky. Since acid is not produced the dye colour does not change.
In experiment B, lactic acid fermentation takes place, which produces acid but does
not produce CO, Hence dye colour changes to yellow but the lime water does not
turn milky .
In experiment C, since the lime water turns milky, ethanol fermentation is occurring.
In addition, since removal of air did not affect the reaction, the fermentation is
anaerobic and yeast must be the organism in the flask.

(b) In RBCs, lactic acid fermentation occurs.

Q.12

Answers:

(@) The result of the radio-carbon dating was correct.

Reason: Vehicles running on the highway beside the house emitted carbon dioxide from
the combustion of petrol or diesel, 'which are fossil fuels. The carbon in this carbon
dioxide, coming from living material that has been converted into petroleum millions of
years ago, would get assimilated into the tissues of the plant as it uses carbon dioxide
from the surrounding atmosphere for photosynthesis. Therefore tissues of the plant, when
used for radio-carbon-dating, would show the age of the plant to be many thousands of
years old.

(b) A simple experiment to test the validity of this explanation would be to collect seeds
from.the plant and grow them in a plot of land away from the highway or other sources of
carbon dioxide coming from the burning of fossil fuels. Radio-carbon dating of plants
growing from these seeds should show them as young plants.



