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< ednd BaB® mocs - 855 108 Use additional reading time to go through the question paper,
: | Gosghs oAl GHID - 10 Bli_rmen select the questions you will answer and decide which of them
TiC  Additional Reading Time - 10 minutes you will prioritise.
; E Index Number: ..o !
-1 . - ' —
2 : 5! Instructions: sz Write your answers in neat handwrifing.
i % Answer the four guestions in Part A, the space provided.
! | s Of the five questions in Part B answer three questions only.
i . ¥ After answering, tie Part A and the answer script of Part B together and handove;:J
= e A Bl
E Part A
'1. (4) A sketch of the nitrogen cycle is indicated below.
i
5 Atmospheric N,
L
i
% Animalsl- ,
and | AR
| e 5 \2 \&
oe I LC T
e it 5 g[8
_ __ - - - E /2
| ; irification | 0; salts §‘- 3 s
. ] ! i wr
min i
i
NO in soil
- (i) By what name are the cycles such as nitrogen cycle and carbon cycle known in common?
biogeochemical cycles 561 Mﬁ:‘k
on. (i) Name the processes_A4 and B in the above nitrogen cycle.
_ {(a) Process 4: mmﬁcatlon ............... o Mk e
© (b) Process B: denitrification,  O1Mak .
(iiy {(a) Under what environmental condition does the process B above occur? . )
anaerobic conditions/ give marks for swam sfpaddg fields/ environmental conditions creating
I h“i‘a‘éfﬁbi‘c‘ﬁaﬁﬁgiﬁgﬁl .-..: lllllll ‘l. 1- ----------------------- — ] I.r--l..l.-rr: --------------- :..
o (b) State one special adaptation shown by some plants growing ift the environments with
the condition you mentioned in (a) above to satisfy their nitrogen requirement.
gamivorous plants or plants showing such adaplation ......... 01 Mark
. m‘ -»: '”o"'-:.;""s- ‘PI... t: i . ?t i . , ’?: P : |4: --------------------
(iv) What s the mode of nitrogen fixabon re!cvant 1o each of the following instances?
Instance Mede of fixation
| oy | | Lighwing atmospheric fixation 01 Mark | \
i (b) | Rhizobium living symbiotically in N ;
! @ Mark
: L } the root nodules of legumes biological fixation 0L MArk
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animals?
2 protein

...............................................................

factors is indicated in the graph below.
Hypertension (High blood pressure) B
Air pollution (indoor and ouldoor) g
Smoking B

High blood sugar i

High sodium content in food EXTESERIEEIN 1.86 million
Alcoholism EEETRREEEEEN | .81 million
Low consumption of fruit m 1.68 million
Less physical exercisc BES0E 658000
Lack of body weight proportionate to height il 494000
Druy addiction 58 463000

descriptions from the graph.

(v) As what nutrient is the nitrogen contained in the salis absorbed by plants transmitted to

(B) The number of deaths of people occurred in the year 2021 in the world due to various risk

Obesity m 3.

Complete the following table taking the piece of information relcvant to each of the following

™

ERPNEISEEER 10.9 mitlion
SR SOerlhcn

6.18 million

5.29 million

71 million

Dewcnphon _ Piece of m!‘urmatlon
A (i) Risk factor causing the highest number of deaths hypeﬂcnsu)nfhlgh biood pressure. 01 Mark
" (if) Humbcr gf people died due to indoor and cutdoor 8.08 million 01 Mark
S airpollution e
4y | (i) | Total number of deaths occurring due to alcoholism | 7 99 million 01 Mark
and smoking e TR sp T
T (iv) | The risk factor Jeading to a_bout do.nble‘ the number obesity 01 Mark
| of deaths caused by excessive sodium in food | ... e
(v} | The risk factor affecting most a traffic police officer | air pollution 01 Mark
engaged in his duty in the work environment
5 | (vi) | The risk factor directly connected with mahutrition ﬁg‘é]ﬁt body welgh t progﬁ)lrt l;\gnatc ©
| (vii) | The risk factor directly connected with overuirition | obesity 01 Mark

. (4) A sketch of the human urinary system is indicated here.

2 (1) Write the parts labelled P, Q and R in the diagram

(i) Of X and

in the boxes given opposite to each.
Y, which vesse! contains blood with

o a higher concentrauo? of mtrogcnous excretory

matter? X 01 Mark / vehal ardery,
(iii) By what name are the structural and functional
. units contained in the kidneys known?

(iv) Name the three stages of the process of urine

.........................................................

part (iii) above.
(@) ultrafiltration -01 Mark

.........................................................

secrction 01 Mark (order is not necessary)

........................................................

production taking place in the units you stated in

> (b Selective reabsorption/ selective resorption 01 Mark

renal artery (X)

renal vein (1)
kidney

ureters

91 Mark

(urinary) bladder
Q 101 Mark ¥
R |urethra

0l Mark %

-

3
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E (8) When a fly was coming towards the eye of a student ironing his clothes, his eves blinked. On the spur

L e e e e = b

- 3. This question concerns the elements from sodium to chlorine (Na, Mg, Al, Si, P, S, C1) belonging

£
!
L
H
b

of the moment his hand touched the iron. At that very moment his hand was withdrawn from the iron.

(1) By what name are the instani responses mentioned in the above incident commonly known?
reflex action 01 Mark /&Ft):e/x;@s.d ....................................................

(1)) To what type of instant responses does the blinking of eyes when a fly is coming towards the eye |
= belong? oA reflox actions e llexes QL M, s |
= {1t} Name the receptor and effector relevant to the instant withdrawal of student’s hand from the iron.

o (a) Receptor - skin {of hand) 01 Mark

©! " (b) Effector : Muscles (ofhand) 01 Mark

(iv) In the following chart, indicate in respective order, the neurones connecied with the conduction
of the impulse in the event of the hand’s withdrawal,

sensory. inter/ intermediate/ motor/ efferent neuron
s L AT pENo internuncial neuron e (11 Mark
c3 {01 Mark |

S §= 01 M

1o the third period of the periodic table.

{4) Figures (1) and (2) show graphically how the electronegativity and the first ionization energy
vary against the atomic number of Na, Mg and Al of the elements stated above.

First ionization energy-kJ mol”

4  -Marking Si gnd P correctly’ 01 Mark
Electronegativity Labelling unnecessary i J Marking S and
by 1 Cl correctly
b ol
N NI G101 erk
I i |
T - = 3 g) <€ above Qy
- o Isi
ol | N)%gC, S oboye Mj
| Mg B /i A p
N :
LA :’ A N3 b 5 -
o2 1 X
' Atomic 1 12 13 M 15 & 17 Refoeris
Figure | number Figure 2 e

(i) Complete the above two graphs indicating approximatcly the points relevant to the other
four elements.

{11) Of the above seven elements, select the element relevant to each of the foliowing statements
and write its symbol.
(a) forms an amphoteric oxide ..2.....Y.. i

(b) is a metalloid . Si 5 k- Mark

(c) reacts fast with cold water liberating hydrogen Na 01 Mark

.................................

_(u1). The Lewis structure of the compound PS(J]3 formed by the elements P, S and Cl is givé.n

below. Write oppositc each letter the standard symbols of the elements represented by X,
Yand Z in it

oo 1 Mark
. / Z: X: P ........ 0 .................
Y =X 7 : 01 Mark
oY \z Y: S OlMark 58
7 Z: Cl.....0LMark ...
(8) {i) Complete the blank boxes in the follow ing table relating to the chlorides formed by the clements
Na, Mg, Al and Si.
! Element Na | Mg Al Si .
Formula of the chloride NaCl MgCI2 3]53 SiCl,
¢ Nature of the bond ionic .(;1? ﬂ!& N °31"'."‘3.]&?“ covalent (05 )
34 - Science (Marking Scheme) | G.C.E.{O/L) Examination 2025 (2026} | Amendments to be included 17
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(ii) Draw the Lewis structure of SiCl,. T OR ‘Cit ) Give marks even if
' = i = . the electrons are
P, :Ch—8i—Cl *__denoted by cross,
OI (l "":q. = ] Shape of the
A3 .. Te oG] B molecule is not
s-le
(1] e relevant, Q1 M
(i) SiCl, reacts with water according to the following chemical equation. or
4
SICl, +4H,0 —> H.Si0, + 4x o Toda,
(a) Write the chemical formula of the compound indicated by x. J . = E— NMark

(b) Liberation of gas bubbles can be observed when a magnesium ribbon is put into the above
hydrogen/ Hogas /H, 01 Mark

ex e -aan
5

reaction mixture. What could be that gas evolved? ..

4. (4) The figure shows a sub-circuit supplying electricity to two D
electric lamps 4 and B from the distribution box in a
domestic electrical circuit.

(i) Name the electrical devices C and D and state the E'¥
function carried out by each device in the following table. L_

Device Name l Function
_ . to control maximum current/ for the protection (of the
co | fuse{MCB)O1 Mark | bulh) /10 prevent flow of an excessive crrent .1 M
. to close/ open the circuit/ to put on / off the circuit
Doy swieh O Mark i ayppiu -2 w0

Mark ' ...

..............................

(ii) What is represented by ) e e ot o
(ii) When electric lamps 4 and B operate in their full power, the current flowing through C
is 0.42 A. The lamp A has been marked 240 V, 60 W.

60
o) (a) How much is the current flowing through tamp A7 . P =W L I= 240 (A/

.............................................................................................................

2} (b) How much is the current fiowing through lamp B 7. 0.42 'g}u):' 025(A)= 0.17.(A). 01 MﬂﬂT
o\ © What is the resistance of lamp A7 ... 7. AR o e () e |

...............................................................................................................

(iv) Though clectric lamps should be connected in parallel in a domestic circuit, 4 and B were
connected in series by a mistake. When that circuit is closed, is the current flowing through

C is equal to or less than or greater than 042 A less @1

(v) In a domestic circuit, an cleciric stove of power 2 kW was connected 10 a sub-circuil

which can supply a maximum current of 5 A from the distribution box.
(a) What can happen in this instance? buming of the fuse/ diSCDﬂI](‘.‘-Ctiﬂg the MCB 01 Mark’

.....................................................................

(b) Write the cause why it happens 9 flow of a greater current 01 Mark

........................................................................

B) (0 A stud!snt placed a st:_aight conductor Mation Straight conductor
perpendicular w0 a magnebc field as shown
in the diagram and moved it in the direction 1k
>~ AW N S
indicated by the arrow. Mark by an ammow 01 Mark
head on the conductor, the direction of the al
cutrent flowing through the conductor.

(if) Write the name of the rule used to find the direction of the current flowmg through th
conductor in part (i) above.

©©Flemings right han Q) QIMEK
(i) What is the name of the phenomenon generating the above cwrent?
~  clectromagnetic induction OIMark
(iv) Name an instrument which has been produced making use of this phenomenon.
L © (alternate current / bicycle) dynamo/ transformer/ moving coil microphone. . 01 Mark

& enevotors [/ ATM machine -
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) Part B
if
®  Aaswer only three questions from the questions No. 5, 6. 7, 8 and 9.
2 S () A chan regarding the classification of plant tissues is shown below,
' Plant tissues
o ]
Menistematic tissues 4
| |
| | !
B Intercalary Lateral C D
ve meristematic meristematic

tissucs tissues
(i) Name the tissue types indicated as 4, B, ¢ and D.
(7)) In which Jocations of a plant is the tissue type B found?
(i) Mention the two tissues affecting the growth of plant stems in height and girth respectively,
() Name the tisse contributing to the grafting of dicotyledonous plants and state to which type
of meristematic tissues it belongs.
(® A growp of students engaged in an educational trip to the mational zoological gardens, listed a
few cxaernal features of some animals they observed as follows.
P - streamlined shape of the body ¢ - moist and bare skin
R - dry skin with scales all over the body § - skin covered with hair
(i) Name the common group to which the animals displaying the above features belong.
(m) Mention the twe classes to which the animals possessing feature P belong.
(1)) Of the features stated above, write the features displayed by toad and crocodile separately.
{iv) Wnte two features common to anjmals belonging to the classes showing feature O and

feature R.
c (v) Mention three other external featurcs common to animals showing feature S. (20 marks)
(3) |(A) (i) |9 |A - permanent tissues 01
! | B - apical meristem ) 01
i <+ | C - simple permanent tissues / D 01
21 | D - complex permanent tissues / C ! sl 01
| (i) | ... | stem apex, root apex, axial buds (any two) N, TOVR N a“cffl;p’k_ 02.
ere || (iii) | » | growth in height - apical meristem (of the stem) ’ T o
gh °' | growth in girth - lateral meristem/ cambium tissue 01
(iv) | - | cambium tissue | 0t
il < | lateral meristem s 01
i (B) | () : | Vertebrates/ Vertebrata ot
BX (i) | [ Pisces (fish) o o
hﬁ - 1| Aves (birds): &F e
(iii) | - [ toad - Q / moist and bare skin ol ), .
ctor | ]| crocodile - R/ dry skin with scales 0}
| (iv) . pv:entadactyl limbs e cold blooded
i - » bilateral symmetry . ’ lgg}ﬁleg%sv L bred column
e presence of lungs (back here ) | o2
- 8 Huving 4 legs /llm bs - __any two correct answers
the v) * external ears/ pinna
‘ ® testes lying in scrotal sacs outside the body
..... ' ¢ mammary glands
* sweat glands 03
..... T2 e sebaceous glands
- e eyes with eyelids .
* eye |i'ds wigh eye lashes | - any three of these <
e eae? e 20
8|

G.CEIDN) Funeminmtinen WIE (30761 1 Aman
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6. (A) P. O and R are three organic compounds which are monomers of three polymers.

H H H cl F F
\ / Ne=—c” Na—g’

G
a’ C\H n’ NH g/ \g
(P) © (R}

(i) A widely used polymer polythene is produced by polymerizing P.
(a) To which group of hydrocarbons does P belong?
(b) The relative molecular mass of a typical polythene molecule is 1 120 000. How many
repeating units does a typical polythene molecule contain? (H = 1; C = 12)
(it} (a) Why are O and R not considered hydrocarbons?
(b} Write the name of the polymer formed by the polymerization of Q.
(c) The polymer teflon is formed by the polymerization of R. Draw in standard form the
structure of teflon,
(B) The synthetic rubber neoprene with the structure indicated by the H o H
figure is produced by the polymerization of the organic compound P I]I
chioroprene. It has a carbon chain similar to the carbon chain of C—C=C—C——
isoprene, the monomer of natural rubber. ! |

(i) Draw the structural formula of the monomer chioroprene. " T

(ii) The figure illustrates a set of apparatus arranged to demonstrate that neoprene contains
carbon and hydrogen. ) R

|
t—— > fo aspirator

-.— lime water
e test tube

g
[

piece ot neoprene burning X

{a) Name X.
{b) Mention an error in the set up of apparatus.
(¢) What is the function of water in the beaker?
(d) Write two observations which you would expect to make when the apparatus is operated
after rectifying the error
(¢) Indicate by a balanced chemical equation, the chemical change which causes ore of
the two observations which you stated in (d) above.
(ili) What is the structural difference at the molecular level resulied in vuleanization of natural rubber?
(C) The procedure adopted by a student to obtain purer salt from a sample of unwashed common
salt (sodium chloride) bought from the market is as follows.

Dissolving the sample in

¢ Cooling the solution
hot waterand makinga ___ _ [ .l 5 ice-gcmked water %
saturated solution ¢
Separating the crystals of Decanting the

salt deposited supernatant solution

(i} What is the above procedure called?

(ii) Write the step relevant to the blank.
(iii) Water-soluble magnesium chioride which is present as an impurity in salt is not removed
" by the procedure described above. Reacting the aqueous solution of salt with a sodium
hydroxide solution and filtering off the precipitated, insoluble magnesium hydroxide is a
method that can be used to remove magnesium chioride. The incomplete chemical equation

for this is given below.

MgC12(aq) Foeeinininins == e T 2NaCl(ag)

{a) Complete the above equation and write it in the answer script (Physical states should
be indicated.).
(b) Of the four types of reactions you have learnt, to which type does the above reaction
belong?
(¢) If sodium hydroxide essential for the above reaction is not available in the school
laboratory, suggest a method to make a sodium hydroxide solution using common salt.
{20 marks)
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® | A) |3, (a) | alkenes o1
() | coHy 12x2+1x4 =28 01
03 1120000 /o0 o1 1|92
[ 28 T
I (ii) |(a) | because other elements are present in addition to C and H/ because they
contain C and F/ because hydrocarbons are compounds containing C and 01
=] H only.
(b) | polychloroethene/ polyvinyl chloride/ PVC o1
v The part "poly" may be given within brackets.
© | 1!: Fl*
_f' /G ., N 01
=1 I
F F u
® | ® PII f_il }lt 1|I
== 01
, c | |
} H H

(ii) (a) | anhydrous copper sulphate/ CuSO; / anhydrous CuSO./ anhydrous cobalt | o
chloride /Anf-obds Anhydrous CoCla_

b) | there is no stopper in the test tubg{containing lime 01
' | (b) hod gea)u]?m IFAIVE Y ﬁvi‘fge yg M&m‘aﬂtﬂ’

(¢) | to condense water vapour (in the "u" tube)/ for cooling 01
i ||I [}

(d) GrP9 CuSOs - (white colour) turning blue/ anhydrous cobalt chloride -
blue colounturning pink white
¢ - lime watér turning milky/ turbid/ turning mﬂky and becoming |

colourless again.
- liberation of air bubbles at the end of the delivery tube/ deposmon of
hqmd droplets in the v’ tube
o fer

(© | Cus 4(s)+5H20(1) —_ Cubf.)‘;l,:}z()(s) or
——
Ca(OH}z(aq)+ CO-z(g) — 7 ¥ Cacos(s)%ho () or 01

CaCOs (s} + H20 (1) + COz(g) —> Ca(HCO:)2(aq)

01

T physical state not requied
(iif) forming cross boni (via S) / ap,-ncjm & e pa eeile) e o1
(C) | (D) | recrystallisation 01
) filtering (while hot) o1

O

(iii) | (a) | MgClz2(ag) + 2NaOH(aq) —> 2NaCl(ag) + Mg(OH)2(s) 5

. writ?ng 2 NaCOH (aq) correctly 01 Mark * P"‘ 59‘ oo ] S"cﬂfé

writing Mg(OH) 2 (s) correctly 01 Mark zssentol
o) (b) | double displacement/ $owbie-dasompanition 01
{c) | electrolysing (an aqueous) solution of NaCl (using carbon/ graphite 01
- electrodes)
20
R

Scheme} 1 G.C.ELO/L] Examination 2025 [2026)
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7. {4) The values of velocity of an object obtained by a student from a displacement - time graph
relating to the motion of that object during 4 seconds are indicated in the following table.
time (t) / s 4] | 2 3 4
velocity (v) / m g’ 0 2 4 6 g

(i) Using the data in the table, draw a sketch of the velocity-time graph of the object in your
answer script.
(i) Describe how you estimate the acceleration of the object using the velocity-time graph
you have drawn.
(i) Using the graph, find the displacement of the object at the end of 4 seconds.

(B} Tn order to extinguish a fire broken out in a building, water was gushed into the building very
fast with a hose from a water bowser belonging to the urban fire extinguishing unit.
(i) At the time of squirting water from the hose, a fire fighter should put in a great force to
hold it in position.
(a) What is the reason for it?
(b) What is the law apolicable to explain the above phenomenon?

(C‘)Adrivermass60kg,drivessmotorcaronahoﬁmﬂalmadataomstmtspeedof%kmh”’.
(i} How much is the energy possessed by the driver by virtue of the motion of the motor car?
(i) At the foot of a hillock in the road, the driver knocked off the engine and cut off the
force provided from it to the car. The car drew forward and stalled after reaching a plateau
at the top of the hillock. What is the height of the hillock? (Assume g = 10 m s2)

(D) The following table presents various electrical appliances available in a house and information
regarding their daily usage.

Appliance Power/kW Number of appliances | Namber of hours used
Electric lamps © 0.06 -8 6
Electric irons 0.6 , 1 1
Electric fans 04 5 4
Washing machines 1.2 I 1

() How much is the electrical energy spent for electric fans per day?
(i) How much is the number of electrical units spent during a month of 30 days‘%m ks)
marks

34 - Sclence (Marking Scheme) | G.C.E.{(O/L} Examination 2025 (2026) | Amendments to be included 22
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/veloc'rtyﬁ m s.!
A
U S, . for naming axes - 01 mark 02
- /E for drawing the graph correctly - 01 mark
1
4~ 1
23 A 5
i L gk %
3 0 j ; '3 4 'l:/!lmefs
n.rsmo .'nnl_-h_ e Sl
@) | ... | The gradient gives the w-l@ﬂw / change in velocltv/ «ﬁnh V. rini V. 01
w ] t tl !fu .
ime
(iii) - -;- x4x8 / (01) area of the triangle/édescribing itinwords. ~ . . | ;¢
=16 (m) (O)  Tust 16, qgive %2 marks
(B) (1):,. ﬁ (a) | Because water exerts a force in the opposite direction 01
| (b) | Newton's third law (give marks for writing the law also) 01
e + P o
(i) Power = 9 A / eﬂv‘? oK for equation or substitution (01)
_ 100 x10 X10° VE'O]) ’ 02
Asl 25
2 =400(W)  (01) J@k 4ov @a') for final answer (01)
(iii) F=ma for equation or substitution (01)
F=20kg x 2 ms" 02
| F=40(N) Tust 40 (0*) for final answer (01)
(iv) work = force x distance for equation or substitution 01)
=80 <3 for final answer (01) Ha
o) =2 (Nm);(J)iJ'uNr 24 (o02)
© 16 1 ER Sty ET s - ..
E= % 60 k‘g x10 ms’ ms’ for equation or substitution (01) 02
¢ = 3000 () : Just 3000 (02) for final answer (01)
(ii) % V. = mgh / K Enevsy "P"*"""*"im for equation or substitution (01)
’ h= v2g for final answer (01)
: h =10 ms'x10 ms! 02
; ;:Sw ms_;ns Give full marks for substituting 3 000 J
! -
Xm) - Just 5 (oa.)
®) | @& 04><1{1!00\}\«’><5><4><3m)osi?7
28 800 000 (J) /28 800 (k). 01
B or 04 kWXSx4h SkWh
electriclamps - 0.06 kWx8x6hx30 =8.4kWh
electric iron - 06 kWx1x1hx30 =18kWh
electric fans - 04 kWx5x4hx30 =240kWh ot
. washing machine - 1.2 kWx1x1hx30 =36kWh 02
ki total number of electric units =380.4 (kW h)
Give only 01 mark when the calculation is done only for electric fans.
Give ®1 mark for multiplying the final total by 30 although the calculation for
each device is wrong,
20
iR /
.”Lf_. 6\3/
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8. (4) (i) What is the hormone which is important in bringing about secondary sexual characteristics
of males?

(i) Why is it important that the pair of testes in the male reproductive system are located in
the scrotum outside the body?
(iii) Mention a function carried out by each of the following structures of the male reproductive

systeim.
(a) seminiferous tubules (b) epididymis (c) seminal vesicles

(B) (i) Name the locations where the following functions ‘are carried out in the female reproductive system,
(a) production of ova (b) fertilization (c) implantation

(i) Mention briefly and separately the changes taking place in the wall of the uterus during the
following two main phases of the menstrual cycle,
(a) menstrual phase (b) proliferation phase
" (C) The characteristics that help distinguish sounds from one another are called characteristics of sound.

(i} Name separately the three characteristics of sound illustrated by the pairs of wave patterns
labelled X, ¥ and Z

(i) Of X, ¥ and Z above, sclect and write the pair of graphs that can be used to explain
each of the following differences.
(a) the difference felt when you have a face to face discussion with a friend of yours and
his voice is heard from a loudspeaker
(b) the difference felt when a same note is played by the same musical instrument at
medium and high pitch
(iii) Write a factor on which the frequency of the sound produced by a violin depends.
(iv) Mention two characteristics of ultrasound waves.
(v) Ultrasound waves are used to investigate the location of a tumour (a part with abnormal
growth) inside the body. In such a test, the velocity of the wave inside the tumour was
1.7 km s'. What is the wave fength of the wave inside the tumour? The operation
frequency of the scanning machine is 4 MHz (1 MHz - 10° Hz). (20 marks)
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testosterone 01

because a temperature below the body temperature is essential for the 01
production of healthy sperms/ because the process of sperm production is
very sensitive to temperature
production of sperms 01
__ | (b) | temporary storage of sperms 01
- () | production of the fluid for transportation of sperms and provision of 01
C nourishment / Suppmﬁl‘?ﬁmm'&em sperms .
®) (@ | @ |ovary o1
= _. { (b) | fallopian tube ' o1
| (¢) | uterus o1
(i) _ | (a) | breaking down of the uterine wall/ wiorime-watt-beroming-vaseular 01
i ~ | (b) | building up of the uterine wall / jnoreme the thicknress of 01
: 7 / uterine wall Sutevine Loal|
H(C) | (3) X - pitch o1 betome M!alﬂf' :
I Y - timbre/ quality of sound » | U8
' | Z - loudness g1 ‘
i) [(@|Z 01
2
. [®]X g
E (i) tension of the string/ ieﬁgth of the vibrating part/ mass of unit length 02/ PO
W L (area of cross sectlon)/-u,,ickne?g OP e s*trinq
(iv) Frequency is greater than 20 000 Hz/ higher in energy/ cannot be heard by | 02
o> | the human ear /ado not tvansfer fHom Solid -{wmggljr;u!
i 2y 167 . 3
i . ,lzlfxm**/l,;lyw ~ 4 o
) O_QQ_SMO*VAF.M X 1o
e )=425x104m/”
} = 0.000 425 (m)
20
2y g
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9, (4) In extraction of copper metal, the impure metal obtained by roasting copper ores is purified
by an electrolytic method known as electrorefining. In this process, an electrolytic cell with
impure copper as the anode and a pure plate of copper as the cathode is used as shown in
the diagram and the copper ions entering into the solution from the anode get deposited on
the cathode (as in clectroplating of iron with copper). lmpurities in the impure metal fall to
ihe bottom of the container as sludge and it contains traces of valuable metals such as gold
and silver. Metals such as iron and zine contained in the impure metal are not deposited but
pass into the solution as their ions.

R}
b
“\ '
cathode ——t —1*
(pure copper plate} _jj; i —és:_ ancde
e N, - (impure copper metal)
—3 L i sludge

suiphate solution ‘o= = RS

(i) Write half reactions occurring at the anode and the cathode separately in respective order.

(ii) During electrolysis, what can be observed with regard to the intensity of the colour of the
copper sulphate solution with the passage of time?

(iii) Based on the position occupied by the respective metals in the activity series, briefly
explain the reasons for the following phenomena.

(a) Metals such as iron and zinc enter the solution in the form of ions without being deposited.

(b} Gold and silver exist as native (free) metals in the sludge.

(iv) Name a suitable method to separate gold and silver from other impurities of the sludge.
{Gold and silver are high-density metals.)

(v) The purity of copper obtained by the above method is 99.95% by mass. How many copper atoms
are there in 100 g of pure copper so obtained? The final answer is not required and indicating
how the calculation is done is adeguate. {Cu = 63.5, Avagardo Constant = 6.022x10% mol ™)

(vi) What is the reason why relative atomic mass of copper assumes a fractional value such as 63.5?
(vii) In electrical conductivity, copper comes pext to silver only. State one use of copper that
exploits this property.
(viii) The following equation indicates a chemical reaction taking place when copper ores are roasted.
ZCI.IZS +.30 2Cu 0 + 280,
Mention an environmental problem caused by the gaseous product of the above reaction.
(B) The figure shows a spider at point 4 in the air above the water surface and a fish in a pond
at point B. The angle of incidence of the rays coming from the spider to the fish is 60° and
the angle of refraction is 40°.
(i) Calculate the refractive index of water relative to air. (Assume Sin 60° = 0.8 and Sin 40° = 0.6)
(i) (a) Indicating the position of the spider and the fish as A spider
and B respectively, illustrate by a rough ray diagram \
the path of the ray from 4 to 4.

(b) On the perpendicular drawn the water surface
passing through pomt 4, mark as D, the position of
the spider’s image as seen by the fish.

(iii) If the fish swims in water towards a point C, how
will the location of the spider’s image seen by the fish
relative to point D change?

(C) A water-filled, open metal container with 1 m” area of cross section and a black-coated outer
surface is kept outdoor exposed to sunlight. After 4 hours it was observed that its water level
has dropped by 5 cm. -

(i) Mention the method of heat transfer relevant to each of the following instances.
(a) transfer of heat fo the outer surface of the container
(b) transfer of heat from the outer surface to the inner surface of the container

(i}) What is the reason for the drop of the water level in the container?

(iii) If the outer surface of the container is white-coated, how will the drop of the water level
Jiffer relative to the drop when it is black-coated after 4 hours? Mention the reason for
your answer. ' (20 marks)
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M [A) | @) anodic reaction Cu(s) ————> Cu¥(aq)+2¢ ()
cathodic reaction Cu®*(aq) + 2¢ > Cu(s) («‘J}) 02 {
(ii) Colour does not change. o1
(ili) | (a) | activity is higher relative to copper/ lic above Cu in the activity series 01
(b) | activity is less relative to Cu/ lie below Cu in the activity series 01 &
(iv) panning/ directing to a stream of water o1
™) number of atoms = Qﬁ(;%a& 6.022x 10 % 01
L :
o (vi) existence of isotopes o1
he (vii) making wires/ electrical cables/ electricity conducting parts o1
ly (viii) acid rainy ' 01
d. ®B) | () refractive index = :nf; / f 1.333
01
€. for equation or substitution
ns i) |(a) ;
L #0
_1) ;f ;
.5? s :
ai i for drawing ray correctly (01 Mark)
ed. ol for marking anglcs correctly (01 Mark)
[ oo (60°) (o) 02
il : A
.. 7] ! atr
@’ ) E : water
Sy o2
5 AN
(b) | For marking D as in the above diagram s 01
(iii) Location of the image does not change/ forms on D. o1
I
{€) |(® | (a) | radiation o1
(b) | conduction _ ot
(ii) evaporation{ vapourisation 01
(i) ® Drop of the water level is less. 01
¢ Amount of heat reflected by white surfaces is greater/ heat
absorbed is less. Therefore, amount of heat absorbed is less. o1
) * Blak cobour absorbs move heat-dhan white
i 20

*kk
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