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- MATHEMATICS

In a wiange ABC, D awd £ are poirts on AR, AC
respectively such that DF is peralic] to BC, Suppose BE,
CD intersect at O. If the areas of the trigngles ADE and
CDE are 3 and | respectively, find the area cf the trangle
ABC, with justiftcation, (5 Marks)

Answer:



Lecla and Madan pooled their music CL) s and sold them.
I'hey got as many rupees for cach CD as the total number
of CD’s they sold. They share the money as follows.
Leela first takes 10 rupees. then Madan takes 10 rupees
und they continue taking 10 rupees alternately till Madan
i35 left out with less than 10 rupees to take. Zind the
amount that is left out for Madan ar the end. witk
Justification. (¢ Marks)

Answer:




3 (a) Show that for every aatural number »n relatively
prime to 10, there is annther nacural numbzr m all of
whose digits are |'s such that » divides m. (3 Marks)

(b} Hence or otherwise show that every positive ratioral

i 7 ]
number can be expressed in the form ———
10" (10° =)
for some natural numbers a, £, c. (2 Marks)

Answer:



PHYSICS

4 Consider the two circuits P sod Q. shown helow, wh.ch
are used 0 measwiv Lhe unknown Tesistance X,
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In each case, the resistarce is estimated by using Ohm's
law R.., = Vil where V and 1 are the readings of the
voltmeter and the ammeter respactively, The meter
resistances, R, and R, are such that Ry<< R << Ry. The
intenal res stance of the battery may be ignorsd. The
ubsolute error in the estimate of the resistance is denvted

by 8R=|R - Regl

(2) Express BRe in terms of the giver resistance values
(2 marks)

(b) Express 3Ry, i1 terms of the given resistance values,
(2 marks)

(¢) For what value of R will 3R, = R (. mark)
Answer:




5

A point source is placed 20 cm 1o the left of a conceve
lens of focal length 10 cm,

(1) Where is the mage formed? (1 mark)

(b) Where w the right of the lans would you place a
concave mirror of focal length § em so that the final
image is coingident with the source? (2 marks)

() Where would the final image be formed if the concave
mirror is replaced by a plane mirror st the same
pasition? (> marks)

Answer:



0

A block of mass m is sliding on a fixed frictionless
concave surtace of radius K. It is released from rest at
point P which is at a height of H << R from the lowest
point Q.

i

(a) What is the polential energy as a function of & taking
the lowest point Q as the iefaence level for potential
cncigy? (1 mark)

(b) What is the kinetic energy as a fineticn of 87 (1 mark)

(c) What is the time takea for the particle w wach from

point P tw the lowest point Q7 {2 marks)
(d) How much forze is exerted by the block vn the concave

surtace al the point Q? (| mark)
Answer;



CHEMISTRY

Copper in an alloy is estimated by dossulving in cone. nitric
acid. In this process copper is converted to cupric nitrate
with the evelution of ritric oxide (NO). The mixture when
treated with potassivm iodide forms cupric indide, which s
unstable and decomposss Lo cuprous iodide and iodine.
F'he amount of copper in the alloy is estimated by titrating
the |iberated iodine with sodium thiosulfare, The reactions are:
a Cu+bHNO; > ¢ Cu(NGs), +dNO+:H;0
f Cul; ~» 8 Cpylhthly
i NSOy +jlh = kK NagS0y  INal

(fill up the blanks)

(a) The coefficients are: a = . b=__ ,¢=_
d=_  sade=__ , (1 mark, no partial marking)
(k) The cocfficicnts are: (= B and A= .
(1 mark, no partial marking)

(¢) The coellicierts are: i = = k= and

= ! (1 mark, no partial marking)

(d) If 254 g of 1; is cvolved from a 2.0 g sample of the
alloy, what is the percentage of copper in the alloy?
(atomic weights of iodine and cepper arc 127 and 3.5,
respectively). (2 marks, no partial marking)

Answer:




8 You have been given fou- bottles marked A, B. C and D
cach containing onc of tae organic compounds g.ven below

sadondoaTos sl

The fallowing observations ware made.

1i)  The compound in the bottle A did not dissalve in either
I N NaOH or | N HCI.

(i) The comaound in the bottle B dissclved in 1 N NeOH
butnot in | N HCI.

(i) The compound in the bonle C dissolved in both
I NNaOH and | N HCL

(iv) The compound in the butlle D did no: cissolve in
IN NaOH but dissolved in | N HC|,

(fill up the blanks)
(a) Indicate the compounds in: bhottle A — ____, botile
B=__ ,botlkcC=__ endbottl=D =
(4 x | mark = 4 marks, no partial marking)
(b) The compound with the kighest solubility in distilled
water is . (1 mark, no pactial marking)
(indicate the answers by the compound numbers)
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O Assume that s human body requires 2500 keal of encrgy
each day for metabalic activity ard sucrose is the only
source of enargy, as per the cquation

CiaHa04(5) + 12 Oy (g) - 12CO (g) + 11 HO (1),
AH=-56x10°J.
(fill up the blanks)

(#) The cnergy requirement of the human body per dav is
kJ. (1 mark, no partial marking)

(b) The mass of sucrose recuired to provide this encrgy
is g and the volurie of CO, (at S'TP)
produced is litres,
(2 + 2 marks, no partia’ marking)

1



BIOLOGY

10 Mohini. a resicent of Chandigarh went to Shimla with her
pareats, There she found the same plaat that they have ia
their beckyard, & home, However, she observed that whils
the plants in their backyard bore white Howers, those in
Shimla had pin< flowers. She brought home some seeds of
the plant from Shimla and planted them in Chancigarh
Upon performing self-breeding for several generations she
found that the plan® from Shima produced only white
Nowers.

(a) According to you wiat might be the reason for this
observation - genctic or eavironmental factors?

(1 mark)
{b) Suggest a simple experiment 1o dotermince whether €iis
variation is genetic in nature, (2 wiarks)

{c) Suggest another experiment ‘o check whether this
verigtion in flower coler is due o environmental
factors. {2 marks)

Anywer:

12
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The break-<down of glucosz in a c2ll occurs in any of the
following pathways:
CO L0 fin (oo preseroe o7 Cs o g inmaechinds )

Glm—l-l';';l’ % Ehanel OOy (in the abrones of O ¢ g Yone)
Lastic £l [in the adserae of Oy 2.7 Ietic pod Baters)

Three experiments (A, B, C) have been sct wp. In coch
experiment, a flask contains the orgunism in growth
medium, glucose and 2 brown dye thal changes its colour to

Organism in Culture Medium
+ Glucose + Dye

yellow when the pH decreases. The mouta of the flask is
attached to a test tubc containing lime water (Calcium
Hydroxide; as shrown in the figure). In C, but not in A and
B, air s rcmoved from the flask before beginning the
experimen.

After a period of growth, the following obse vations were
made:

A: Lime water turns milky; the dye colour remains the
same,

B: The dye colour chanaes; 'me water does not turn milky.

C: Lime water tuns milky; the dys colour remains the
same,

13



(2) Question : [dertity which of the reactions in the
pathways depicted above is taking place in each
experiment. Give reasons for your answer, (4 murks)

(b) Question : ldentify which of the reactions in he
pathweys depicted above is expected Lo ocaur in Red
Blood Cells (RBCs). (1 mark)

Answer;

14
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12 A scient'st has g house just beside a busy highway. He
collects leaves from some plaats growing in his garden to
do radio-corben doting (lo estimate the age of th2 plant by
estimating ‘he amount of a radioisotope of caan in its
tisses), Surprisingly the radio-carbon dating shows that the
plant is a few thomsand years ald!

{a) Was the result of the radic-varhon dating wrong or can
vou propuse i reason for such an observetion? (3 murks)

(b) What simple experiment can be done to test the reason
that you heve propoesed? (2 marks)

Angwer:

15



Q.1

Solution:
We denote the area of traingle PQR by [PQR]. We see
A that [BOD] and [COE] are equal. Let the common value
'\ be x, and let [BOC] = t. Using the fact that the ratio of
I"I \ areas of two triangles having equal altitudes is the same as
/ N the ratio of their respective bases, we obtain

™
|.1
e
=

f,.' 1 OFE =z
Dy— E
J."r R ¥ This gives t = 2. Now ADFE and ABC' are similar so that
| x /}U:;__H_H X
fi i B T S [ADE| DE? [ODE]
— [ABC]  BC?  |OBC|
B C
since ODE and OCE are also similar. This implies that
3 1
d+2c+t ¢t

which simplifies to t = 2++x. Using ¢ = 22, we get a quadratic inr: 2% —2—2 = 0. Its solution are x = 2
and # = —1. Since z cannot be negative, r =2 and t = 4. Thus [ABC] =4 +2r+t=4+44+4=12.

Q.2

Solution: Let ¢ be the total number of CD's that Leela and Madan together sold. Then they 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

2 = 10(an odd number) + (a number less than 10).
Suppose t = 10g + r, where v is the remainder when ¢ is divided by 10. Then 2 = 1004% + 20gr + 2.
Comparing, we conclude that

r2 = 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 r? is 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+1 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 iz in number. Thus there nust be two numbers £ = 11---1 and y = 11 --- 1 having say ; digits and
k digits respectively which leave the same remainders after division by n. We may take j < k. Now
we see that y — x is divisible by 2. But y— 2 = 11--- 100 - . -0 where there are k — j number of 1's and
remaining zeros. Since n is coprime to 10, we see that n divides s = 11---1, a number having only
1's as its digits.

(b) If p/q is any rational number (p > 0,g > 0). then we may write ¢ = 2°5%, where ¢ is coprime to
10. Choose a number m having only 1's as its digits and is divisible by #. Consider 9m, which has only
9 as its digits and is still divisible by t. Let k = 9m/t. We see that

gk = 9m275° = (10° — 1)275°,

where ¢ is the number 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 > 5). Then
p_pd a

7 qd  10%(10c—1)
where a = pd.

Q.4

Solution: For P: I =Ig+ Iy =V/R+V /Ry
=[x

=T |®Rv—ViT

_ 1

= R [ 7]

A Regt [1 + Rest/Ry]  (neglecting higher order terms in Rey/Ry)
SRp = |Res — R| = R2,/Rv ~ &

Ry
Alternatively,
—¥. . BgR
Rest = I — Rv+R

SRp = |Ros — R| = R[5 — 1] ~ £

Rv+R
For Q:V =1(R+ Ra)
R=V/I - Ry = Rew — Ry

t‘iRQ = |Re:sl. - Rl = RA

If R = \/RaRy, then 6Rp/6Rq = R2,/(RaRy) = R2, /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 c¢m to the right of the lens. Using the lens formula, we see that
the final image is formed at a distance of 40/3 cm to the left of the lens.

Q.6

Solution: (a) V() = mgR(1 —cos8), (b) mgH —mgR(l — cos8), (¢) For H <« R

[R

4 . , 1 g i
the body executes SHM with a time period of 2—v— - the time taken for it to
27\ 7

1 [R
travel from P to @@ will be a quarter of this, z.e. arl (d) At the lowest point,
TV g

; e
the speed is given by %-mz-2 = mgH. So, T —mg = m}; = n;‘ng_ and thus
2H ) '
Fi= 1+—).
mg( -+ E’)
Q.7
Answers:

(a) a=3,b=8,c=3,d=2ande=4.
b)) f=2,g=1,h=1.
€} 1=2,j=Lk=1,1=2
(d) 2.54 g of I, = 1/100 mole of I
=2/100 gm atom of Cu
9 Cu =(2/100) X (63.5/2) = 63.5%




Q.8

Answers:

Bottle A = 111, Bottle B =11, Bottle C =1V, Bottle D = |

COH
sadeaisaaiion
NH,

Compound with the highest solubility in distilled water: IV

Q.9
Answers:
(a) 2500 x 4.184 kJ = 10460 kJ
(b) 342 g of sucrose produces 5600 kJ of energy. To provide 10460 k] we
need 10460x 342/5600 g =638 ¢
638 g/342 gx 12x224L=501L
Q.10

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

produce white flowers or bear pink flowers




Q.11

Answers:

(a) In experiment 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:

(a) 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.




