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(i)

(it)

(iii)

(iv)

(v)

(vi)

(vit)

39 Jv7-97 4 FT 39 o7 & | @HT I97 31441 & |
T5 Y97-97 qie Vsl H [@Yfod [ 78— &, &, T, g 09 F |

GUE & - Y97 H&I1 1 8 20 7% TglEaHcdT JhR & J97 & | 4% J97 1 3% F]
&/

GUE & - 97 G&I7 21 @ 26 % 3l TG-IF70T JHR & 97 8 | Fe9% J97 2 3Hl
HT 8 | 37 Fo71 & I 30 & 50 5 F 15T T =030 |

@UE T - Fv7 G&I7 27 @ 83 T TY-3FT JBR & J97 8 | I9% 97 3 37H &1
81 57 3% & I 50 & 80 Feg! # 13w 53 Fifaw |

GUE § - Jv7 T 34 T 36 T FH-IF0T FBR & T & | T JoT 5 3HH] H
& 1 57 o1 & I 80 & 120 ¥155) & 157 77 =z /

GUE & - J97 &1 37 T 39 T 3 AlF-STTEIRG/HT-3TERT FH5T & JodTHT &
TR-9N 3% & Y97 (39-3%71 qizd) & |

(viii) F¥7-97 T THH 19T 78] 1697 7371 & | FeIT, F& GUel 4 37aR® /4% 16T T & |

3G YHHR & J¥] H o U &1 [dheT &7 I 97 |

WUE &
3G @IS H 20 Fglashe iy ¥97 (9. &. 1- 20) & | @41 397 f3ar & | 20% 1=20
1. Tr=fafea & @ 7o g=et &1 g9 (Se1) T

(a) T o dt R Sfenm gy (b) W IR gedt
(c) TN o1 dd AR fotew® faemm (d) S AR Afyd st
2. o 92 9 SR urt o sff= tfufshen w1 dqfora TamEIfe SR SiE-a1 8 2

(a) 2 Ca0 + H)O —— 2 CaOH + Hy + ™1
(b) CaO + H)O —— Ca(OH), + Hy + SFAT
(c) CaO +Hy0 —— Ca(OH), + SFHI

(d) 2 Ca0 + 3 H)O —— 2 Ca(OH)g + Oy + SFHI
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(it)
(iii)

(iv)

(v)

(vi)

(vii)

(viii)

This question paper comprises 39 questions. All questions are compulsory.

This question paper is divided into five sections — A, B, C, D and E.

Section A — Questions No. 1 to 20 are multiple choice questions. Each question
carries 1 mark.

Section B — Questions No. 21 to 26 are very short answer type questions. Each
question carries 2 marks. Answer to these questions should be in the range of
30 to 50 words.

Section C - Questions No. 27 to 33 are short answer type questions. Each
question carries 3 marks. Answer to these questions should in the range of
50 to 80 words.

Section D - Questions No. 34 to 36 are long answer type questions. Each
question carries 5 marks. Answer to these questions should be in the range of
80 to 120 words.

Section E — Questions No. 37 to 39 are of 3 source-based/case-based units of
assessment carrying 4 marks each with sub-parts.

There is no overall choice. However, an internal choice has been provided in
some sections. Only one of the alternatives has to be attempted in such
questions.

SECTION A
This section has 20 multiple choice questions (Q.No. 1 — 20). All questions are
compulsory. 20x1=20
1. Select a pair of olfactory indicators from the following :

(a) Clove o1l and vanilla essence (b) Onion and turmeric

(c) Clove oil and litmus solution (d) Vanilla and methyl orange

The balanced chemical equation showing reaction between quicklime and
water is :

(a) 2Ca0+ Hy,O —— 2 CaOH + H, + Heat

(b)  CaO + Hy0 —— Ca(OH), + Hy + Heat

(c) CaO + HyO —— Ca(OH), + Heat

(d) 2Ca0+ 3 HyO —— 2 Ca(OH)z + Oy + Heat

31/5/1 < 3 = P.T.O.
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3. Tfafea vamfEes il =1 steem il .
2

Na (s) + 2 H,O () —— 2 NaOH (aq) + Hy (g) 1

39 TR § 9= 2
(a) Na ®  Hy0
(¢) NaOH (d) H,

4. Ol g9 %1 pH 6 &A1 8 | 39 A4 H o & & oI 30 611 TemfTs
vered foerrn S ? 2
(a) GIfeIq HIEHe
(b)  SfeRT UTEEX

(¢) WS TSRS (Hiftesh AIel)
(@  SfpT grer (Wfsam FRgeH SeEHe)

5. Tl Svyaud srfeamss & fou fFafefiga § @ si9-o1 %o w8t 8 2
(a) I8 shad 3+ ¥ ffshan wwar & T ot 9 s B |
(b) I8 3T IR &k gl & Afshar Hiteh el TR FEEISH T o411 2 |
(¢) I8 3T 3R &Nk gl § TTTShAT Hieh QN R I AT B |
(d) I8 had AN B AMUTHAT HLaT 7 3T It & smar 7 |

6. Tafafaa & @ forass e afufsran 89 W ggifay omaa avd 2 2
(a) WITSIA SIS IR R (b)  hfcHIH FAUZS T g
(¢)  ETSSIo FIIES 9 3R gt (d) UIHTA 3T uTt

7. STdiSH 0] § HEEASe SATeuH i wal e fohe fashew o gtan e R 2
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3. Study the following chemical reaction :
2 Na (s) + 2 HyO (I) —— 2 NaOH (aq) + H, (g) 1
The reducing agent in this reaction is :
(a) Na (b) HyO
(c) NaOH (d) H,

4. Fresh milk has a pH of 6. To delay its curdling, a chemical substance is
added to it, which is :

(a)  Sodium carbonate

(b)  Baking powder

(c) Sodium hydroxide (Caustic soda)

(d) Baking soda (Sodium hydrogen carbonate)

5. Which of the following statements is true for an amphoteric oxide ?
(a) It reacts only with acid and does not form water.
(b) It reacts with acid as well as base to form salt and hydrogen gas.
(c) It reacts with both acid as well as base to form salt and water.

(d) It reacts only with base and does not form water.

6. Hydronium ions are formed by the reaction between :
(a)  Sodium hydroxide and water (b) Calcium chloride and water

(c) Hydrogen chloride gas and water (d) Ethanol and water

7. The correct representation of covalent bonding in an oxygen molecule is :

(a) (b)

(c) (d)

31/5/1 5 = P.T.O.
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TfshAT 1 X hgd & N Ig Y H 9gal Hdt & | Igi X 3N Y Ha: B -

(a)  ATSICHSH TR JHTL-HTANT |

(b)  dTSHIcHS 3 ama fwa () |

(c)  TAMT=HUT 3TN YhIN-GIATU o foetd IcuTgi sl Falred | i |
(d) EIHFRE IR Sl g ¥el 8 Jd 3R @iHSAl 1 STaI |

9. T el i g § S Sfat i v o 6l &
(a) IS Bl 8 Hifch 3ra Sifad G o [oTC Hfeeh Ao aTfe |
(b) TS BN & Hifch A H Yoit SATeISI <hl HTAT HIhI HH BT 7 |
(c) °hH BIdl g Ik STl H il ATeeisT shl ATAT %! A Bl @ |
(d) W Bl g FAIfeh STal hl IRIHSTH I ITY i e sh AT A B |

10. F=fafed g oAt ®w fo=m il -
() % a9 A F=F § F; N H 4%k Jia g |

(i) % A& S TH N & gEd didl § S W @ |
T HAAT (1) 3 (i1) o ToTC ITIR U HAM: 8

(a)  ITIUTET A1, U] A0

(b)  THTEl AU, YN AT

(c)  TWTE TALJ0T, AT AL

(d)  ITIWTE TV, AR A0

11. g9R YRR 1 98 317 e wEed uifeat sufeyd aidi 8, sH-a1 8 2

(a)  SATANEh ol (b)  ca=n
¢ T (d) T SR ITTdieh &
12. gUed A9 AT o R0 & §hd ATl Sam] a3 91etd dshiga U
U B
(a) H¥ dAT HIV-AIDS (b)  HIV-AIDS dm H&H1
(c)  TAITE aun fawica (d) T®icrE qem 7ed
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The process in which loss of water in the form of vapours from the aerial
parts of plants takes place is X, which helps in Y. Here X and Y
respectively are :

(a) transpiration and photosynthesis.

(b)  transpiration and temperature regulation.

(c) translocation and movement of soluble products of photosynthesis
in phloem.

(d)  translocation and absorption of water and minerals from soil by
roots.

As compared to terrestrial organisms, the rate of breathing in aquatic
organisms is :
(a)  faster because they need more oxygen for their survival.

(b)  faster because the amount of dissolved oxygen in water is fairly
low.

(c) slower because the amount of dissolved oxygen in water is fairly
low.

(d)  slower because the capacity of water of dissolving atmospheric air
is limited.

Consider the following two statements :

(1) The trait that expresses itself in IF'; generation.

(i1))  The trait that keeps on passing from one generation to another.
The appropriate terms for the statements (i) and (ii) respectively are :
(a) Recessive trait, Dominant trait

(b) Dominant trait, Recessive trait

(c) Dominant trait, Inherited trait

(d) Recessive trait, Inherited trait

The part in which gustatory receptors are present in our body is :
(a) inner ear (b) skin
(c) tongue (d) inner lining of nose

The bacterial and the viral infections that may be caused due to unsafe
sex respectively are :

(a)  Warts and HIV-AIDS (b) HIV-AIDS and Warts

(c) Gonorrhoea and Syphilis (d) Syphilis and Warts

31/5/1 ~>= 7 P.T.O.
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(1) Q, I 31 ¢ dqT (i) Q, V 3 W o st= Haeil o U shHsr: shsieh & (I81 W

Teftehl & AT 319 §)

L .Q oV
@ @ I== i) W= g
b G Q=Ixt (i) W=VxQ
© @ Q=% (ii) V:%
.Qq v
@ @ I=3 (i) Q=

3@ | R ATAR A o d H FpEl &fas aR & qd 9 ufeam 6l IR FHa
a0 vaTtEd B W R | R fag o gresha g At fowm swm @ g e
2t 2

N
AW < E
S
W < E
(a) R & 3% FN
(b) TR & Jk A=

(¢c) hITS o dd B dR o I hl 3TN
(d) hUTS o dd B dR o (&0 shl 3T

%I faregga shaelt 220 VW y=Tferd fobt oI W 1 kW fagga wifes Susges et 2 |
5% ToTU RS TR 1 fTq9 3THare =1 g1 A1 ?

(a) 1A

(b) 2A

(c) 4A

d bHA
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13. The expressions that relate (i) Q, I and t and (ii) Q, V and W respectively
are (Here the symbols have their usual meanings) :

(@ @ I= % () W= %
B @ Q=Ixt (i) W=VxQ
© @ Q=1 () V= %
@ () I= % (i) Q= %

14. A constant current flows in a horizontal wire in the plane of the paper
from east to west as shown in the figure. The direction of the magnetic
field will be north to south at a point :

N

M

W < E

(a)  directly above the wire.
(b)  directly below the wire.
(c) located in the plane of the paper on the north side of the wire.
(d) located in the plane of the paper on the south side of the wire.

15. An electric kettle consumes 1 kW of electric power when operated at
220 V. The minimum rating of the fuse wire to be used for it is

(@) 1A
(b) 2A
(c) 4A
(d 5HA

31/5/1 9 = P.T.O.
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Tonelt et €ieft ittt o foga g Tt ekt 39k gl Il W N 3R S

ya Icuat foht T § | Frfarfiga o @ w-an s 7erd R 2

(a) URATICToRT o WK Frechid & @0 O 13Tl & €9 H & Sl 98 30
1 g o aftTorht o Wiqt |eft fogati o grarchla & Tohem™ ¢ |

(b)  HiATRTeRT & X IcU= oA Frarchid & IRATITehT o ik W 99 &g
%I FraAfehd L Tohdl & |

(c) oWIETEl URATICTohT o Jrachid & 1 U B Jraeh o Jraehid & oh
It @ fi B g |

(d) HRATTRT & JaTigd 9T &l IhiHd i W N 3R S gai 6t fefaat
JTGeAT-Igett g1 S 8 |

Uy7 &qT 17 @ 20 & form, @ &7 v 70 § — G574 v &t sifyesmeT (A) aar
ga? &1 FROT (R) GRT Sifaba 697 747 § | 37 9971 & @gl I 14l 130 710 &ist
(@), (b), (c) 37T (d) & @ g T |

17.

18.

19.

20.

(a) AHI (A) 3 HRU (R) T Fal & 3 w1l (R), R (A) Hi
g ST KT B |

(b) ~ AHBAT (A) I BN (R) THI &l &, Wd BT (R), AHBAT (A) hl
& SIS 75T S 8 |

(c)  ANTHA (A) HEl B, T RN (R) TAd 7 |

d) 3HS (A) T4 B, T HROT (R) TE 7 |

1HIT (A) ; Tretaiaa vamfEes stfufsean

/n0+C ——> 7Zn + CO

T ZnO kT I<F BT 2 |
FHI (R) : HIa- IR & S ZnO Hl Zn H TIIRIG s odT 7 |

S7YHYT (A) : A SATAT AT H HAcA(ereh Tafiramd eidt & |
FROU(R):  Tondt Tiishis & aoft fafvmarett & fou 59 gaiowor § 98 wdt 8

3 | Ih IAETedl o GHH STIE Bid 3 |

e (A) : ATt 1 Tufai frem i fufri S sme w1 gt § |
RO (R): T & TR &l 9 b IA 7@ W o= 37 § qg=mn g 2 |

37meT (A) : et gREd@ MY R F W R g & @
Teh-ge o1 Ffdesed T8l sl & |

#HRU(R): IR H Yaled 90 & qiATT | gig i W el fog w 3co=
Jrhi & o qiTr | gig & A R |
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16. For a current in a long straight solenoid, N and S poles are created at the
two ends. Among the following statements, the incorrect statement is :
(a) The magnetic field lines inside the solenoid are in the form of

straight lines, which indicates that the magnetic field is uniform at
all points inside the solenoid.

(b) The strong magnetic field produced inside the solenoid can
magnetize the soft iron placed inside it.

(c) The pattern of the magnetic field associated with a current
carrying solenoid is different from the pattern of the magnetic field
around a bar magnet.

(d) The N and S poles exchange positions when the direction of
current through the solenoid is reversed.

For questions number 17 to 20, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (a), (b), (c) and (d) as given
below :

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.
(d)  Assertion (A) is false, but Reason (R) is true.

17.  Assertion (A) : In the following reaction

/n0 +C —— Zn + CO
ZnO undergoes reduction.

Reason (R):  Carbon is a reducing agent that reduces ZnO to Zn.
18. Assertion (A) : Human populations show a great deal of variations in
traits.
Reason (R):  All variations in a species have equal chances of surviving

in the environment in which they live.

19. Assertion (A) : The walls of atria are thicker than those of the ventricles.

Reason (R):  Ventricles have to pump blood into various organs at high
pressure.

20. Assertion (A): Two magnetic field lines around a current carrying
straight wire do not intersect each other.

Reason (R): The magnitude of the magnetic field produced at a given
point increases as the current through the wire increases.

31/5/1 11 = P.T.O.
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21. (%) X & 373 KW ™ HH W I8 I AN Hl @Rt Y | qfafda g
ST 2 | Y v ugred ® foEet 3w gt ¢l wfegai @t wd e W
forR T & e i & |

() X IR Y H GgE |
(i) X' Y ¥E fhg TR qH: U R 51 Fehar § 2

AYAT

(@) < faera M iR N ardfes gae & @19 husl: A 3R e T ed 2 |
i) 3 ° T foorm o grsgioM STRAI Sl dlgar AU 3 ? T
I i gfte il |

(i) 9fc 1 foeral M 3R N =1 fien fean Siq iR itone) fasor <mi
qrafeh @ g qae fohm SQ, @ 98 g0 8 I 8 | 994 9T
AQUT <l Tehid AT § ? 39 I hl Gfte HINT |

22, = fou T sm@ # dfrem HIfSERT (REH) WO (1) R (Gi) S AH T IR
#rd fafaw |

23. (F) THE-GIANU H UGRAT & THT BW Ireht geArst ft 3fua e H g

TR |
AAT

(@) fordt utey <1 ufval gro Icae & foiw 3ems oie areft & fafert i
THY T ST HIT |
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23.

(a)

(b)

E5E
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SECTION B

On heating X’ at 373 K, it loses water molecules and becomes Y’.
Y’ is a substance which doctors use for supporting fractured bones

in the right position.

(i) Identify X’ and Y.

(i) How can ‘X’ be reobtained from Y’ ? 2
OR

Two solutions M and N give Red and Blue colour respectively with a

universal indicator.

(i) In which solution will the hydrogen ion concentration be
more ? Justify your answer.

(ii) If both M and N solutions are mixed and the resultant mixture
is tested with a universal indicator, it turns green. What is the
nature of the salt formed ? Justify your answer. 2

Write the name and function of parts (i) and (ii) in the diagram of a

neuron given below. 2

(a)

(b)

31/5/1

List the events in proper sequence that take place during the

process of photosynthesis. 2
OR
Explain in brief two ways by which leaves of a plant help in
excretion. 2
+ 13 - P.T.O.
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26. THffigd smER o@ern |, afe 19 1 50 J FoAl Iucted off, 91 Yo IR Jd
i} TRT H fohat Sort 3Ufedra W@ 8l 2 37 I I gfte HiT |

Qs T

27. (&) fgfawemas srfifsran & uftym difse |

(@) Tt wEt fgfozemum orfufeen &1 womfie wfiewn fafge s
(i) et ffsram 3t (i) sraegur Tfufsran oft & | 3 S A
gfte 4o |

28. (%) it gg o pH 1 OF 5-5 9 % & a1 § | F=1 ?

(@) dfch dreT sl T A o YTET SEHT el Iehiul i T T A€o
K 9T BT 8 | X @l YgATHT R 30 af 3NNfeh ITAN 6l 38«
HT |

(T1) IR Fothe & Tohted T AT ITH T vad 1 8 I & ?
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In the process of digestion of food in human beings, two protein-digesting

enzymes are secreted. Name the enzymes along with the glands that

secrete them.

Observe the following diagram showing an image formation in an eye :

(a)
(b)

Identify the defect of vision shown in the figure.

List its two causes and suggest a suitable corrective lens to
overcome this defect.

In the following food chain, if 50 J of energy was available to the hawk,

how much energy would have been present at the first and third tropic

levels ? Justify your answer.

(a)
(b)

(a)
(b)

(c)

31/5/1

Grass —— Grasshopper —— Frog —— Snake —— Hawk

SECTION C

Define a double displacement reaction.

Write the chemical equation of a double displacement reaction
which is also a (i) Neutralization reaction and (ii) Precipitation

reaction. Give justification for your answer.

Sometimes the pH of our mouth gets lower than 5:5. Why ?

A basic salt X’ is obtained by heating baking soda followed by
crystallisation. Identify X’ and state its two industrial uses.

Why do copper sulphate crystals turn white on heating ?

—of— 15 g P.T.O-
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29. (a) With the help of an activity, explain the action of saliva on the food
we eat.

(b) Why is bile juice important in the process of digestion ? 3

30. (a) () An object of 5 cm height is placed at a distance of 20 cm from
the optical centre of a concave lens of focal length 18 cm.
Calculate (1) image distance and (2) the magnification in this
case.

(i1) Compare the values of magnification obtained by a concave
lens and a convex lens when both the lenses form virtual
images. 3

OR

(b) A convex lens can form a (i) real, inverted and magnified image as
well as (ii) virtual, erect and magnified image of an object. If the
focal length of the lens is 10 cm, what should be the range of the
object distance in both cases ? Draw ray diagrams to justify your
answer. 3

31. (a) State one important function of the following parts of the human

eye :
(1) Retina
(ii)) Pupil

(b) State the role of ciliary muscles in focussing objects at varying
distances from the eye. 3

32. (a) () A straight cylindrical conductor is suspended with its axis
perpendicular to the magnetic field of a horse-shoe magnet.
The conductor gets displaced towards left when a current is
passed through it. What will happen to the displacement of
the conductor if the
(1) current through it is increased ?

(2) horse-shoe magnet is replaced by another stronger
horse-shoe magnet ?

(3) direction of current through it is reversed ?
31/5/1 17 P.T.O.
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(ii1) Name and state the rule for determining the direction of force

on a current carrying conductor in a magnetic field. 3

OR

(b) Draw the pattern of the magnetic field produced around a vertical
current carrying straight conductor passing through a horizontal
cardboard. Mark the direction of current and the magnetic field
lines. Name and state the rule which is used to determine the
direction of magnetic field associated with a current carrying

conductor. 3

33. How is ozone formed in the higher levels of the atmosphere ? “Damage to

the ozone layer is a cause of concern.” Justify this statement. 3

SECTION D

34. (a) A neutral organic compound X (Molecular formula C,HgO) on
reacting with acidified K,CryO- gives an organic compound Y’
which is acidic in nature. X’ reacts with Y’ on warming in the

presence of conc. H,SO, to give a sweet smelling compound Z’.
(1) Identify X’, Y’ and Z’.
(ii) Write the chemical equations for the reactions in the

conversion of (1) X’ to Y’ and (2) X’ to Z’.

(111) State the role of (1) acidified K20r207 in the conversion of ‘X’
to Y’ and (2) conc. HySO, in the reaction of X’ and ‘Y’.

(iv) Name the reaction which occurs when ‘Z’ reacts with an alkali. 5

OR

31/5/1 <+ 19 < P.T.O.
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(b) Carry out the following conversions, stating the condition(s) for
each : 5

(i)  Ethanol —— Ethene

(ii)) Ethene —— Ethane

(iii) Ethane ——— Chloroethane

(iv) Ethanol —— Ethanoic acid

(v)  Ethanoic acid ——— Ethyl ethanoate

35. (a) () Where are testes located in the human males and why ? State

two function of the testes.

(i1)) In the human female, one of the ovaries releases an egg every

month. State the changes that take place if
(1) the egg is fertilized, and

(2) the egg is not fertilized.

(iii) What is done during the surgical method in males and

females to prevent pregnancy ? 5

OR
(b) (1) What happens when :
(1) Leaves of Bryophyllum fall on the soil ?
(2) Planaria is cut into many pieces ?

(3) Sporangia of Rhizopus on maturation liberate spores ?

Mention the modes of reproduction in each of the above three

cases.

(i1))  Write the changes that occur in a flower once the fertilisation

has taken place. 5
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36. (a) State Ohm’s Law.

(b) Name and define the physical quantity determined by the slope of
V — I curve given in the diagram. Use this graph to find the value of
this physical quantity in SI units.

N

60 +

e
ot
1
I

e
ot
]

Potential Difference (V) —>
o
S

1 (] >
L] ] <

0 02 04 06 08
Current (A) —

(c) Establish the relationship between 1 kWh and 1 joule. 5

SECTION E

The following questions are source-based/case-based questions. Read the case
carefully and answer the questions that follow.

37. Metals are required for a variety of purposes. For this we need their
extraction from their ores. Ores mined from the earth are usually
contaminated with many impurities which must be removed prior to the
extraction of metals. The extraction of pure metal involves the following
steps :

(1) Concentration of ore

(2) Extraction of the metal from the concentrated ore

(3) Refining of the metal
31/5/1 23 < P.T.O.
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Name an ore of Mercury and state the form in which Mercury is
present in it.

What happens to zinc carbonate when it is heated strongly in a
limited supply of air ?

The reaction of a metal A with Fe,;Og is highly exothermic and is

used to join railway tracks.
(I) Identify the metal A and name the reaction taking place.

(II) Write the chemical equation for the reaction of metal A with
Fey0,.
OR
We cannot use carbon to obtain sodium from sodium oxide. Why ?

State the reactions taking place at cathode and anode during
electrolytic reduction of sodium chloride.

In some families, either rural or urban, females are tortured for giving

birth to a female child. They do not seem to understand the scientific

reason behind the birth of a boy or a girl. In fact the mother is not

responsible for the sex of the child and it has been genetically proved that

the sex of a newborn is determined by what the child inherits from the
father.

(a)

(b)

(c)

(c)

31/5/1

State the basis on which the sex of a newborn baby is determined in
humans.

Why is the pair of sex chromosomes called a mismatched pair in
males ?

How is the original number of chromosomes present in the parents
restored in the progeny ?

OR

Explain by giving two examples of the organisms in which the sex is

not genetically determined.

2
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39. Many optical instruments consist of a number of lenses. They are
combined to increase the magnification and sharpness of the image. The

net power (P) of the lenses placed in contact is given by the algebraic sum

of the powers of the individual lenses P;, Py, P ... as
P=P1+P2+P3...

This is also termed as the simple additive property of the power of lens,

widely used to design lens systems of cameras, microscopes and

telescopes. These lens systems can have a combination of convex lenses

and also concave lenses.

(a) What is the nature (convergent / divergent) of the combination of a
convex lens of power + 4 D and a concave lens of power —2 D ?

(b)  Calculate the focal length of a lens of power — 2:5 D.

(¢c) Draw a ray diagram to show the nature and position of an image
formed by a convex lens of power + 0-1 D, when an object is placed at

a distance of 20 cm from its optical centre.

OR

(c) How is a virtual image formed by a convex lens different from that
formed by a concave lens ? Under what conditions do a convex and

a concave lens form virtual images ?
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