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fAder
1. I€ DCECE &7 PE (UTfeicfaias 31fii=oT) Ue7-uF &: BCECEB

@I DCECE fderuT-gf¥iepT & 31JHR ATeafes (B&iT 10) TR &b
90 TGS wed, Mlfdes fa=m 30, T fa=rm 30 3R 7fvid
301

2. TP Y27 b IR fddedt § I PBaet T TEl &1 UAP et
IR P 5 3 8, el 450 3| fAeruI-gfEiest  FomcHes
35 BT IeeT el &l

3. 9F-9F 2 € 15 fAe § Q1 HIfSq| arafaes e # 9o
3t 37K 2 o 81 € 3R 3T OMR 3TR-99% TR et At
BTl gled-ulge U F &g 71 &1

4. PE 7T i ® &1 3nAfefdl & e 376 HHH 8 W IO

2. Each question has four options and only one is correct.
Each correct answer carries 5 marks, for a total of 450.
The prospectus does not mention negative marking.

3. Finish the paper in 2 hours 15 minutes. In the real
exam the questions are in English and Hindi, and
answers are marked on an OMR sheet with a blue or
black ball-point pen.

4. If two candidates have equal total marks in the PE

merit list, the one with more marks in Mathematics 3T ITed angeff
ranks higher, then Physics, then the older candidate. 5. IR Poit 3R & 37d § fET 7¢ &1 5oF-UF T B3 b 1< &
5. The answer key and solutions are at the end. Check ESATC L

them only after you finish.

This is an AglaSem practice paper written on the official pattern and syllabus of the DCECE PE (Polytechnic Engineering) paper
conducted by BCECEB, Patna. It is not an official BCECEB paper.

Physics / ¥ilfde® faame
1. A car starts from rest and reaches a velocity of 20 m/s in 5 s with uniform acceleration. Its acceleration
is:

Ueh BR fIRTHTIRT F TAB THIAM @ROTH 5 s | 20 m/s &T I U Bl 21 3ThT T &
(A) 0.25 m/s? (B) 4 m/s?
(C) 25 m/s2 (D) 100 m/s?
2. A body starts from rest and moves with a uniform acceleration of 2 m/s2. The distance it covers in 5 s is:
Ueh fU fRTHTERT I 2 m/s? & UHEHAM @R0T H IeAdl 81 5 s W dg fosiT gt a3 ear 82
(A) 50 m B)5m
(C)25m (D)10m
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3. An athlete completes exactly one round of a circular track of radius 7 m. His displacement is:

Teh YTdeh 7 m ST 1ol GiTebR U BT Sleh Teb TehY G el 8| IHebT faweio 8

(A)14m B)22 m
(C) Zero (D) 44 m
L

4. The tendency of a body to resist any change in its state of rest or of uniform motion is called:

fopaft fU'g o1 31Ut faRTH 37T AT UegHTA TTd T 31a=T H gRad &1 foRTy e Bl ugfa deatrd! &:

(A) Friction (B) Impulse
geoy 3TAT

(C) Momentum (D) Inertia
T SE)

5.  What force is needed to give a body of mass 5 kg an acceleration of 4 m/s2?
5 kg ZHM & U8 § 4 m/s? &7 @ROT 3 B & faiq {1 aa e

(A)1.25N B)9N
(C)0.8N (D)20 N
6. A bullet of mass 20 g is fired from a gun of mass 4 kg with a velocity of 400 m/s. The recoil velocity of
the gun is:
4 kg SIHIA T sigep I 20 g BT Ml 400 m/s P AT A BIS! STt 81 Sgeb BT Tfdard o &
(A) 0.5 m/s (B)4 m/s
G 2m/s (D) 20 m/s
7. The motion of a rocket is based on Newton's:
JTdhe BT i ged & oot A W 3maTia €2
(A) Third law of motion (B) Law of gravitation
i BT dRT fFam TEATBYUT BT fHaH
(C) First law of motion (D) Second law of motion
Tfd &1 gger faw T BT g1 W
8. If the distance between two bodies is doubled, the gravitational force between them becomes:
gfe a1 fuel & ot &Y gl QAT R <1 1Y, T 375 i< [EATeByUT et 81 STl &:
(A) Four times (B) Double
AR Gl
(C) One-fourth (D) Half
Up-alTs 37TeT

9. The value of g on the Moon is about one-sixth of that on the Earth. What is the weight on the Moon of a
body of mass 10 kg? (g on Earth = 9.8 m/s?)
TGAT R g BT HIF Yt & HH BT @I BT U 21 10 kg SR & U BT IgHT IR 1R {1 82 (Jeadt R g =

9.8 m/s?)

(A)98 N (B) 16.3 N

(C)58.8 N (D) 10 N

10. An object floats on water when its density is:

PIS X UM W T Rl & ST IHPT T

(A) Less than that of water (B) Twice that of water
U & T I B & U % T BT AT &

(C) More than that of water (D) Three times that of water
Tt 3 T & 3118 =t 3 S BT A AT Y
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1.

12.

13.

14.

15.

16.

17.

18.

A force of 100 N acts normally on an area of 0.5 m2. The pressure is:
100 N &I &1 0.5 m? &Ahd W @edd dTdl 2l a9 &:

(A) 50 Pa (B) 200 Pa

(C) 0.005 Pa (D) 100.5 Pa

A porter carries a load on his head and walks on a level road. The work done by him against gravity on
the load is:
Teh il R IR &1ST TG FHAA Heb W IedT 81 91el W T &b [dog 39P gRT fbar 71 i 2:

(A) Zero (B) Positive
] TP

(C) Very large (D) Negative
gd 31fi FOTIHE

If the velocity of a body is doubled, its kinetic energy becomes:

i foseft U5 &1 A7 QATAT o AT TG, Y 39T TTfdsT Sott &1 STl &:

(A) Two times (B) Eight times
gt S Tt

(C) Half (D) Four times
3Teft IR AT

A boy of mass 50 kg runs up a staircase of height 15 m in 25 s. His power is: (g = 10 m/s?)
50 kq G| BT Yeb dlgehl 15 m it FfEAT 25 s o Tear 21 37! 2AferT &: (g = 10 m/s?)

(A) 300 W (B)30 W

(C) 7500 W (D) 750 W

1 kWh is equal to:

1 kWh f1ds SRTeR B1aT 82

(A) 1000 J (B)3.6 x10°J

(C) 3.6 x 10°J (D) 3.6 x 103 J

A sound wave has a frequency of 500 Hz and a wavelength of 0.68 m. Its speed is:
T w7 a1 hY 3Mgf 500 Hz 3R ARt 0.68 m g1 37h! 9T &

(A) 500 m/s (B) 340 m/s

(C)170 m/s (D) 680 m/s

Sound waves of frequency higher than 20,000 Hz are called:

20,000 Hz 3 31fess 3mgfa areft w@fy a8 wgard &

(A) Ultrasonic waves (B) Infrasonic waves
(C) Audible waves (D) Radio waves

A person shouts near a cliff and hears the echo after 2 s. If the speed of sound is 340 m/s, the distance
of the cliff is:

T ferd Ig & U feieetTdl & 3R 2 s a1e Yfdeafd Aar &1 w@f &bl =1t 340 m/s &1 dl IgH &l gl &
(A) 340 m (B) 170 m
(C) 1360 m (D) 680 m
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19. The image formed by a plane mirror is:

THAA YT gRT g7 fdfee g &:

(A) Virtual, erect, magnified (B) Real, inverted, same size
TR, e, 3mafad dEdfdp, 3TeT, TH 3ThR BT

(C) Real, erect, diminished (D) Virtual, erect, same size

20. The radius of curvature of a spherical mirror is 30 cm. Its focal length is:
T M ST T IehdT 5547 30 cm 81 3T Bipd gi &
(A) 60 cm (B) 30 cm
(C)15cm (D) 7.5cm

21. An object is placed 20 cm in front of a concave mirror of focal length 10 cm. The image is formed:

10 cm I It aTel 3Tade YO & ATHA 20 cm W U axg T 1 Ufdfed =

(A) At infinity (B) 20 cm in front of the mirror
3FA W YT & FTH 20 cm TR

(C) 20 cm behind the mirror (D) 10 cm in front of the mirror
TYoT & WS 20 cm W 2YoT & JTHT 10 cm W

22. The refractive index of glass is 1.5. If the speed of light in vacuum is 3 x 10® m/s, its speed in glass is:

BT BT 3UTdIh 1.5 &1 Il fHafd & webrer &Y =mel 3 x 10° m/s &), d) bra | 39! aTd &

(A) 3 x 108 m/s (B)1.5 x 108 m/s

(C)2 x 108 m/s (D) 4.5 x 108 m/s
23. The power of a convex lens of focal length 50 cm is:

50 cm WIEE g dTel A i< DT T &:

(A)+50D (B)+2D

(C)-2D (D) +0.5D

24. Myopia (short-sightedness) is corrected by using a:
fAepe-gfte QY (ATANfu) 1 fasdds 3UAT ¥ Sl b Srar 22

(A) Convex lens (B) Concave lens
A 3Iqdd i

(C) Plane glass (D) Prism
Tae b s

25. The blue colour of the clear sky is due to:

TITB 31Tl BT I AT fbd BRUT fE@TS aT 22

(A) Total internal reflection (B) Reflection of light
quf 31T WRradT YeBI2I &T TRII

(C) Dispersion of light (D) Scattering of light
TSI &7 fagigor UPBI[ PBT YebIvfT

26. How many electrons make up a charge of 1 coulomb? (charge on an electron = 1.6 x 10°1° C)
1 AT T T Sl I ST 82 (T et bl 371del = 1.6 x 10™ ()
(A)1.6 x 1071° (B) 6.25 x 1018
(C)1.6 x 10%° (D) 6.25 x 10%®

27. Three resistors of 2 Q, 3 Q and 6 Q are connected in parallel. Their equivalent resistance is:
2Q,3Q 3R 6 Q& dF Ul FHIaR HH H g 2| 3P g TR &
A 11Q (B)6Q
©1Q (D)0.5Q
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28. An electric bulb is rated 220 V, 100 W. Its resistance when glowing normally is:
T fagd aed TR 220 V, 100 W 3ifdsd 21 HTHIRI B0 I STefd THYI 3HbT HfcRY 2:
(A) 22000 Q (B) 484 Q
(€)0.45Q D)2.2Q
29. The direction of the force on a current-carrying conductor placed in a magnetic field is given by:
JgH &F H T YRTATE AT TR @ aTel gt bl fEm faey F7a et 82
(A) Right-hand thumb rule (B) Fleming's right-hand rule
(C) Fleming's left-hand rule (D) Snell's law
FATHIT T aTHEwd HaH = BT faw
30. Producing an electric current in a coil by changing the magnetic field linked with it is called:
fepail pecil I Hag b &5 Pl FecTd: IHH fagld URT 30 BT Beelld] o
(A) Electrolysis (B) Electric resistance
faga sroee faga gfdrg
(C) Heating effect of current (D) Electromagnetic induction
faga uRT &1 At I faga daebra oRoT
Chemistry / 3H1O4 fasma
31. Which of the following is a compound?
STH I PIA-4T1 AT &2
(A) Sea water (B) Water
T ST S
(C) Brass (D) Air
e g

32.

33.

34.

35.

The change of a solid directly into vapour without becoming a liquid is called:

oY o1 T g &= faT e a7 o ST BEelTdT 2

(A) Condensation (B) Fusion
e T
(C) Sublimation (D) Evaporation
FHEfarad qreo
Which of the following shows the Tyndall effect?
70 I B figd 9Tg gorfdar 82
(A) Sugar solution (B) Starch solution
T BT faeam T & faeraa
(C) Salt solution (D) Copper sulphate solution
THF BT oot BIIR Tethe BT faera

The molar mass of sulphuric acid (H,SO,) is: (H=1,S =32, O = 16)
TR 377 (H,S0,) BT HIeR gem 8: (H =1, S =32, 0 = 16)

(A) 98 g/mol (B) 49 g/mol
(C) 96 g/mol (D) 100 g/mol
How many moles are present in 36 g of water? (H=1, O = 16)

36 g ST # fbdd AT 82 (H =1, 0 = 16)

(A) 0.5 mol (B) 18 mol

(C) 2 mol (D) 36 mol
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36. The number of molecules in 0.5 mole of carbon dioxide is:
0.5 HId bTe STg3iTerdTgs | 37UJ31T bl HAT &
(A) 3.011 x 102 (B) 6.022 x 10=
(C) 1.2044 x 102* (D) 3.011 x 102

37. An atom has atomic number 11 and mass number 23. The number of neutrons in it is:
Tep URHTU] &1 URATY] ShHIe 11 3R SIHT T 23 §1 39H g1 Pl 9T &:
(A) 23 (B) 11
(C) 34 (D) 12

38. The electronic configuration of chlorine (atomic number 17) is:

TR (IRHATY] AT 17) BT SAdgI - (a0 &

A)2,7,8 (B)2,8,6,1
€)8,2,7 D)2,8,7
39. Isotopes of an element have the same:
bt T b FHEATHDBT H FHH BIdT &:
(A) Atomic mass (B) Atomic number
URHTY] STHH TRHTY] ShHIDB
(C) Number of neutrons (D) Mass number

40. The nucleus of an atom was discovered through the alpha-particle scattering experiment by:

(A) John Dalton (B) Ernest Rutherford
S 8Teed 3R IIHIE

(C) J.J. Thomson (D) Niels Bohr
S, T RIS ICIN

41. In the balanced equation aFe + bH,O — Fe;O, + cH,, the values of a, b and c are:
Tdfeld THIOT aFe + bH,0 = Fe O, + cH, # a, b 3R c F A &:
(A) 3, 4,2 (B) 3,2, 4
(C)3,4,4 D)1, 4, 4
42, CaO + H,O — Ca(OH), is an example of a:
Ca0 + H,0 — Ca(OH), forarepT 3aTeRoT €2

(A) Combination reaction (B) Displacement reaction
e srfafosar fawemue srfafdsan

(C) Decomposition reaction (D) Double displacement reaction
faire rfifsar fefaemm srfafasar

43. When an iron nail is dipped in copper sulphate solution, the blue colour of the solution fades because:
e P B B BIR Tebe faeTa H 3o W I &1 Aielr 31 BT ug STrar €, Fifds:
(A) Sulphate ions turn into gas

e 3 T § 98 STTd &

(B) Water in it evaporates quickly

3BT UTHT STeat aTfsid & STrdT 2

(C) Copper displaces iron from it
PR 3TH I Ale BT fawe1fid o <ar @
(D) Iron displaces copper from it

TeT 3HH F PBIWR bl feRATUd PR T 8
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44,

45.

46.

47.

48.

49,

50.

51.

In the reaction CuO + H, — Cu + H,0, the substance that is oxidised is:
AMFBAT CUO + H, = Cu + H,0 ¥ 3iTeRflgd g1 are ueref &:

(A) H,0 (B) Hz

(C) CuO (D) Cu

Packets of chips are usually flushed with which gas to prevent rancidity?

faepariferdr (fAfEEY) e & foiy e & Udbe # ATHT=IA: BIH-HT 1 W’ STt €2

(A) Nitrogen (B) Oxygen
ATggISH 3fTeRAIST

(C) Chlorine (D) Hydrogen
FARE EESIER]

A solution turns blue litmus paper red. Its pH is likely to be:

U fdaa Aol folehT U5 Bl &1t & &dT &1 39T pH 81 dF I9TeAT &

(A) Exactly 14 (B) Above 7
36 14 7 3 s

(C) Below 7 (D) Exactly 7
7 A ®H 3B 7

Which of the following is used as an antacid to relieve acidity in the stomach?

UT &Y 37FAAT G B &b g gfdsra (GfHe) & Bu H et 3uaT 8T 82

(A) Calcium sulphate hemihydrate (B) Sodium chloride
ST Tothe gHlglgse STy FARTSS

(C) Hydrochloric acid (D) Magnesium hydroxide
HESEGUTCZE L] Hrfiferam greglaTes

The chemical formula of baking soda is:

JfSBTT TST BT IS G

(A) Na,CO4 (B) NaHCO4

(C) Na,CO3-10H,0 (D) CaOCl,

The chemical formula of Plaster of Paris is:

IR 31T URY BT I/ G &

(A) CasSO,2H,0 (B) Ca(OH),

(C) CaCO4 (D) CaS0,-2H,0

Zinc reacts with dilute sulphuric acid and the gas given off burns with a pop sound. The gas is:

Sics aF HergRep 310 J 37MATehaT Bl & 3TR et aretl I °T9' vy & 12 STereit 81 I8 74 &

(A) Oxygen (B) Hydrogen
3T HEEIE]

(C) Sulphur dioxide (D) Carbon dioxide
TP STS3TRATSS Bl STS3HTRIATSS

Which metal is a liquid at room temperature?

B-IT YUTg B F dTY W g 8l &2

(A) Aluminium (B) Mercury
VfAfTan ORI

(C) Tungsten (D) Sodium
TR qifeaw
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52.

53.

54.

55.

56.

57.

58.

Which metal is stored under kerosene because it reacts vigorously with air and water?

DIt UTg arg 3R STt F dter srffdbar Bt 8, gafeiy 38 fAgt & det H T ST 82

(A) Silver (B) Copper
e PR

(C) Sodium (D) Aluminium
ifsad vafAfan

lonic compounds generally:

S A FH=I::

(A) Conduct electricity when molten
Tfed 37aRi ¥ fIgd &1 a1 &ed &

(B) Dissolve easily in kerosene and petrol
A & det 3IR Ugle o 3mEHT § goid 8

(C) Have very low melting and boiling points
g HH eI 3R FaAIE aTet 81d &

(D) Are formed by sharing electrons
SelargH1 el ATSHaR! F §d 8

Rusting of iron needs:

Ale W S & & fAY 3maede &

(A) Oil and dry air together (B) Both air and water
et 3R gep arg |iY H q1g 3R ST SHI

(C) Only boiled water (D) Only dry air
Pact ITT G STed P Y AT

Brass is an alloy of:

et e fspurg 2

(A) Iron and carbon (B) Copper and zinc
3R 3R P PR 3R S

(C) Lead and tin (D) Copper and tin
oie AR e PR 3R fe

Ethanol (C,Hs0OH) contains which functional group?

QAT (C,H,OH) ¥ P1H-1T TeprafeTes FHg 2

(A) Carboxylic acid (-COOH) (B) Aldehyde (-CHO)
Plefffeids 377 (-COOH) UfeSgrss (-CHO)

(C) Alcohol (-OH) (D) Ketone (>C=0)
Veblgid (-0H) P (>C=0)

Two consecutive members of a homologous series differ by:

it THSITATT AuTt & 21 HATTT Jedl H 3R 8T &

(A) —H (2 u) (B) -C2H,— (28 u)
(C) -CHz; (15 u) (D) -CHz— (14 u)

The IUPAC name of CH;COOH is:
CH,COOH T |UPAC TH &

(A) Ethanol (B) Methanoic acid
QAT HATSH 37

(C) Propanoic acid (D) Ethanoic acid
MYATSD 3T+ TSP 317
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59.

60.

Which of the following is an unsaturated hydrocarbon?

STH § PIF-9T 3-JW eTSgIPble &2
(A) CoH, (B) CH,
(C) CsHg (D) C2Hs

Ethanoic acid reacts with ethanol in the presence of concentrated sulphuric acid to form a sweet-
smelling compound called:

g GeRIRp 377 P1 3ufeifd § gdATedh 317, QAT I 31Mfohar evds HIST T gttt AMfTies g7aT 2, oI shad &

(A) A soap (B) A ketone
HIgT Bl
(C) An aldehyde (D) An ester
Ufeeeres TR

Part Il

Mathematics / TIford

61.

62.

63.

64.

65.

If HCF(96, 404) = 4, then LCM(96, 404) is:
af& HCF(96, 404) = 4 8, T LCM(96, 404) &:

(A) 2424 (B) 4848
(C) 9696 (D) 38784
Which of the following is an irrational number?

79 § BH-ET 3qRAY H&aT 82

(A) 0.25 (B) J16
(C) 22/7 (D) {5

Which of the following rational numbers has a terminating decimal expansion?
T I fos URWT T BT g2MeTd WIR Tid (terminating) 82

(A)17/6 (B) 13/3125

(C) 64/455 (D) 29/343

If a and B are the zeros of p(x) = x> — 5x + 6, then a + B and ap are respectively:

i a 3R B IgUG p(X) = X2 - 5x + 6 P P &, al a + B 3R af HA: &

(A) 5and 6 (B) 5 and -6
53R 6 53R -6

(C)-5and 6 (D)6 and 5
-53IR 6 6 3R 5

A quadratic polynomial whose sum of zeros is -3 and product of zeros is 2 is:
g feard ague fore [reb! &1 I -3 3R UG 2 8

(A)x2—3x +2 B)x2+3x+2
(C)yx2-3x-2 D)yx2+2x -3
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66.

67.

68.

69.

70.

71.

72.

73.

The pair of equations 2x + 3y = 7 and 4x + 6y = 14 has:
TR T 2% + 3y = 7 3R 4x + 6y = 14 F IR H TEl B &:
(A) Exactly two distinct solutions

ESEEERAR T RS R
(B) Exactly one solution

SHPT 31 U & &
(C) Infinitely many solutions

3% IRTAT B4 31F & 8

(D) No solution at any point

SHPT PIE & T8l &

The solutionof x +y=14and x -y =4 is:
X+y=143Rx-y=4FT&d &

(A) x =10,y = 4 B)x=8,y=6

Cx=9,y=5

For what value of k does the pair kx + 3y = 3 and 12x + ky = 6 have no solution?

k & fobg AT & feiq FHIBOT GTH kx + 3y = 3 3R 12x + ky = 6 BT PIS & T8l 22

D)x=5,y=9

(A) 6 (B) +6

©) 4 (D) -6

The roots of the equation 2x2 - 4x + 3 =0 are:

FHIBIUT 2x2 - 4x + 3 = 0 & T &:

(A) Not real (B) Real and equal
qrEdfds el IrEdfdep 3R THHE

(C) Real and distinct (D) One of them zero
Jrafad 3R = ITH I b o

For what positive value of k does x2 + kx + 9 = 0 have two equal roots?

k % fopet YT AT b fdQ x2 + kx + 9 = 0 & &l A Hd 82
(A) 36 (B) 9
€)3 (D)6
The roots of x2 - 3x — 10 = 0 are:

x> -3x-10=0F Jd &;

(A)2and 5 (B)y-5and 2
23R 5 -5 3R 2

(C)10 and -1 (D) 5 and -2
10 37R -1 5 3R -2

The 10th term of the AP 2, 7, 12, ... is:

THIR A 2,7, 12, ... BT 10dT UG &

(A) 45 (B) 50

(©) 47 (D) 52

The sum of the first 20 terms of the AP 1, 4, 7, ... is:

AR AT 1, 4, 7, ... P T>H 20 Yal BT AT &

(A) 1180 (B) 610

(C) 590 (D) 580
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

How many two-digit numbers are divisible by 3?

Q) 37T arelt fasat Feamy 3 F s &2
(A) 30 (B) 29
(C) 33 (D) 31

In triangle ABC, DE | BC with D on AB and E on AC. If AD =2 cm, DB = 3 cm and AE = 4 cm, then EC
is:

f3n[eT ABC W DE 1 BC &, ST8T D HoiT AB R 3R E YSITAC R €1 afE AD =2 cm, DB =3 cm 3IRAE=4 cm &,
EC&:

(A)6cm (B)5cm

(C)8cm (D)1.5cm

Two similar triangles have corresponding sides in the ratio 2 : 3. The ratio of their areas is:

<1 Y RS T HITA YSTT3AT &7 319UTd 2 : 3 B 375 &A%l &I 37301d &

A)2:3 B)3:2

(C)8:27 D)y4:9

A ladder 13 m long reaches a window 12 m above the ground. How far is the foot of the ladder from the
wall?

13 m et U T STHIA F 12 m St et de ugadt 21 et o7 ure AR F fbat g7 &2

(A)1Tm B)7m

€)25m (D)5 m

The distance between the points (2, 3) and (5, 7) is:

fdg3fl (2, 3) 3R (5, 7) B FT B gl &

(A) 5 (B) J7

(C) 25 (D)7

The point that divides the line segment joining (-1, 7) and (4, -3) in the ratio 2 : 3 is:
(-1, 7) 31R (4, -3) BT THAT ATt T@ES BT 2 : 3 & 37U H faHToId B3 arar fdg &

A (1, -3) B) 2,2)

©) (1,3 D) @B, 1)

The distance of the point (-6, 8) from the origin is:

feig (-6, 8) I Heifdg A g &

(A) 14 (B)10
(C) 100 (D) 2
If sin A =3/5 and A is acute, then tan A is:

IfE sin A=3/58 3IRAIPIUTE, dl tan A &:

(A) 3/4 (B) 4/3
(C) 4/5 (D) 5/3

The value of sin 30° cos 60° + cos 30° sin 60° is:

sin 30° cos 60° + cos 30° sin 60° &7 HH &

(A) 1 (B) 0
(C) J3/2 (D) 1/2

sin 6/(1 + cos B) + (1 + cos 0)/sin B is equal to:
sin 8/(1 + cos 8) + (1 + cos B)/sin B SRR &:

(A) 2 cosec B
(C) cosec 6

(B) 2 sec 6
(D)2 sinB
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84.

85.

86.

87.

88.

89.

90.

The angle of elevation of the top of a tower from a point 20 m away from its foot is 60°. The height of
the tower is:

foit TR & Te & 20 m R FRIa g A 39 FRER BT 3727 BIT 60° €1 AR P 35T ¢

(A) 20//3 m (B)40m

(C) 2043 m (D) 1043 m

The length of the tangent drawn from a point 13 cm away from the centre of a circle of radius 5 cm is:
5 cm 33T 1ol gl & b F 13 cm X i foig I Eiiit 1€ Tl 3T bl oialTs &

(A) 18 cm (B) /194 cm

(C)8cm (D)y12 cm

The area of a sector of a circle of radius 14 cm with central angle 90° is: (1 = 22/7)

14 cm 3541 a1l 9 & 39 s &7 A% T &, fSRIaT et B1oT 90° 82 (1 = 22/7)

(A) 154 cm2 (B) 44 cm2
(C) 77 cm2 (D) 616 cm?2
The volume of a sphere of radius 3 cm is:

3 cm 31 g1t Ml BT 3-Ia &

(A) 121t cm3 (B) 1081 cm?
(C) 27t cm?3 (D) 3611 CM3

A solid metal cube of edge 6 cm is melted and recast into small cubes of edge 2 cm. How many small
cubes are formed?

6 cm TR aTet HTg & 3N 87 BT fUgeay 2 cm fBAR arel BIE 89 9417 SiTd &1 fdsde 8IS 87 g

(A) 36 (B) 27

©€)3 D)9

For a data set, the mean is 24 and the median is 26. Using the empirical relation, the mode is:
=21 3iTaret o1 wTer 24 31K ATEAD 26 B AP Ty J TgAB &

(A) 30 (B) 22

(C) 25 (D) 28

One card is drawn at random from a well-shuffled deck of 52 playing cards. The probability that it is a
red king is:

52 Ui T 3BT a¥E el TS T A U A1GesdT o Ul [HebTall STTdT &1 39 @Td dIa2ATg 8 bl HTiesdT &
(A) 1/26 (B) 1/52

©)1/2 (D) 1/13
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Answer Key / 3t it

1 B 2 C 3 C 4 D 5 D 6 C 7 A 8 C 9 B 10 A
11 B 12 A 13 D 14 A 15 Cc 16 B 17 A 18 A 19 D 20 Cc
21 B 22 C 23 B 24 B 25 D 26 B 27 C 28 B 29 (o3 30 D
31 B 32 C 33 B 34 A 35 C 36 D 37 D 38 D 39 B 40 B
41 (o 42 A 43 D 44 B 45 A 46 C 47 D 48 B 49 A 50 B
51 B 52 C 53 A 54 B 55 B 56 Cc 57 D 58 D 59 A 60 D
61 (o 62 D 63 B 64 A 65 B 66 Cc 67 Cc 68 D 69 A 70 D
71 D 72 C 73 C 74 A 75 A 76 D 77 D 78 A 79 Cc 80 B
81 A 82 A 83 A 84 Cc 85 D 86 A 87 D 88 B 89 A 90 A
Sowtons
Physics / ¥ifde® fasm

1.(B)a=(v-u)/t=(20-0)/5=4m/s2

2. (C)s=ut+"at2=0+"x2x52=25m.

3. (C) He returns to the starting point, so the displacement is zero, although the distance covered is 2mir = 44 m.
4. (D) This property is inertia (Newton's first law). Mass is the measure of inertia.

5.(D)F=ma=5x4=20N.

6. (C) By conservation of momentum, 4 x v = 0.02 x 400 = 8, so v = 2 m/s (opposite to the bullet).

7. (A) The rocket pushes hot gases backward (action) and the gases push the rocket forward (reaction).

8. (C) F « 1/d2. Doubling d makes F one-fourth.

9. (B) Weight on Earth = 10 x 9.8 = 98 N; on the Moon it is 98 + 6 = 16.3 N. The mass stays 10 kg.

10. (A) A body less dense than water displaces its own weight of water before it is fully immersed, so the buoyant force
balances its weight and it floats.

11. (B) Pressure = Force/Area = 100 =+ 0.5 = 200 Pa.

12. (A) Gravity acts vertically while the displacement is horizontal; the angle is 90°, so W = Fs cos 90° = 0.

13. (D) KE = ¥2mv2. Doubling v multiplies v2 by 4.

14. (A) Work = mgh =50 x 10 x 15 = 7500 J. Power = 7500 + 25 = 300 W.

15. (C) 1 kWh = 1000 W x 3600 s = 3.6 x 10° J.

16. (B) v = fA = 500 x 0.68 = 340 m/s.

17. (A) Humans hear about 20 Hz to 20,000 Hz. Above this range is ultrasound; below 20 Hz is infrasound.

18. (A) Sound travels to the cliff and back: 2d = 340 x 2, so d = 340 m.

19. (D) A plane mirror forms a virtual, erect image of the same size, as far behind the mirror as the object is in front.
20. (C) f=R/2=30/2 =15 cm.

21.B)u=-20cm,f=-10cm: 1/v=1/f-1/u=-1/10 + 1/20 = -1/20, so v = —=20 cm. The object is at C, so the image
is real, inverted and at C.

22, (C)v=c/n=(3x108/1.5 =2 x 10® m/s.
23. (B) P = 1/f (in metres) = 1/0.5 = +2 D. A convex lens has positive power.

24, (B) In myopia the image forms in front of the retina; a concave (diverging) lens of suitable power moves it back onto
the retina.

25. (D) Tiny particles in air scatter shorter (blue) wavelengths much more than red, so the sky looks blue.
26.(B)n=qg/e=1/(1.6 x 1019 = 6.25 x 10,
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27.(C)1/R=1/2+1/3+1/6=B+2+1)/6=1,s0R=1Q.
28. (B) R = V?/P = (220 x 220)/100 = 484 Q.

29. (C) Fleming's left-hand rule gives the force (motor rule). The right-hand rule gives induced current; the thumb rule
gives the field around a wire.

30. (D) A changing magnetic field through a coil induces a current in it (Faraday). This is the principle of the electric
generator.

Chemistry / R4 fasm

31. (B) Water (H,0O) has hydrogen and oxygen combined in a fixed ratio. Air, brass (an alloy) and sea water are
mixtures.

32. (C) Camphor, naphthalene and ammonium chloride sublime on heating.

33. (B) Starch in water forms a colloid whose particles scatter a beam of light. Salt, sugar and copper sulphate form
true solutions.

34. (A) 2(1) + 32 + 4(16) = 2 + 32 + 64 = 98 g/mol.

35. (C) Molar mass of H,O = 18 g/mol; moles =36 + 18 = 2.

36. (D) Number = 0.5 x 6.022 x 102 = 3.011 x 10=.

37. (D) Neutrons = mass number — atomic number = 23 — 11 = 12 (this is sodium).

38. (D) Shells K, L, M hold 2, 8 and the remaining 7 electrons, so Cl is 2, 8, 7 with valency 1.

39. (B) Isotopes have the same number of protons (atomic number) but different numbers of neutrons, so their mass
numbers differ.

40. (B) Rutherford's gold-foil experiment showed that the positive charge and nearly all the mass are in a tiny nucleus.
41. (C) Fe:a=3.0: b =4. H: 2b = 2c, so c = 4. Balanced: 3Fe + 4H,0 — Fe;0, + 4H,.

42. (A) Two reactants combine to form a single product. The reaction is also strongly exothermic.

43. (D) Iron is more reactive than copper: Fe + CuSO, — FeSO, (pale green) + Cu (brown deposit).

44, (B) H, gains oxygen to become H,0, so it is oxidised; CuO loses oxygen and is reduced.

45. (A) Nitrogen is unreactive and keeps oxygen away, so the fats in chips are not oxidised.

46. (C) Acids turn blue litmus red, and acidic solutions have pH less than 7.

47. (D) Milk of magnesia, Mg(OH),, is a mild base that neutralises excess stomach acid.

48. (B) Baking soda is sodium hydrogencarbonate, NaHCO;. Na,COj3-10H,0 is washing soda and CaOCl, is bleaching
powder.

49. (A) Plaster of Paris is calcium sulphate hemihydrate. CaSO,-2H,0 is gypsum.

50. (B) Zn + H,SO, — ZnS0O, + H,. Hydrogen burns with a pop sound near a flame.

51. (B) Mercury is the only metal that is liquid at room temperature.

52. (C) Sodium catches fire in air and reacts violently with water, so it is kept in kerosene.

53. (A) lons become free to move in the molten state or in water, so ionic compounds then conduct. They have high
melting points and do not dissolve in kerosene.

54. (B) Iron rusts only when both oxygen (air) and moisture are present.

55. (B) Brass = copper + zinc. Bronze = copper + tin; steel = iron + carbon; solder = lead + tin.
56. (C) The —OH group attached to a carbon chain makes ethanol an alcohol.

57. (D) Each member differs from the next by one —CH,— unit, that is 14 u in molecular mass.

58. (D) CH3;COOH has two carbon atoms and a -COOH group, so it is ethanoic acid (acetic acid).

59. (A) C,H, (ethene, CnH;n) has a carbon—carbon double bond. The others are alkanes (CnHan.2) with single bonds
only.

60. (D) This is esterification: CH;COOH + C,H;0H — CH;COOC,H; (ethyl ethanoate) + H,0.

agfamcom DCECE Sample Paper 2027 - admission.aglasem.com/dcece/ Page 14 of 15



Mathematics / TIford

61. (C) HCF x LCM = product of the numbers, so LCM = (96 x 404) + 4 = 38784 + 4 = 9696.
62. (D) /5 cannot be written as p/q. 16 = 4, 0.25 = 1/4 and 22/7 are rational.

63. (B) 3125 = 5° has only the prime factor 5, so 13/3125 terminates. 6, 343 = 73 and 455 = 5 x 7 x 13 have other prime
factors.

64. (A) a + B = -b/a =5 and af3 = c/a = 6 (the zeros are 2 and 3).

65. (B) p(x) = x2 — (sum)x + product = x2 + 3x + 2 (zeros —1 and -2).

66. (C) a;/a, = by/b, = c4/c, = 1/2, so the lines coincide and there are infinitely many solutions.
67. (C) Adding: 2x = 18, x =9;theny =14 -9 =5,

68. (D) No solution needs k/12 = 3/k = 3/6. k? = 36 gives k = +6. For k = 6, 3/k = 1/2 = 3/6 (infinitely many solutions), so
k = -6.

69. (A) D = b2 - 4ac =16 — 24 = -8 < 0, so the equation has no real roots.

70. (D) Equal roots need D = k2 — 36 = 0, so k = 6 (positive value).

71.(D) x2-3x-10=(x-5)(x+2)=0,sox=50r x = -2.
72.(C)a=2,d=5;a,0=2+9x5=47.

73. (C) Sy =20/2 x [2(1) + 19 x 3] = 10 x 59 = 590.

74. (A) They are 12, 15, ..., 99. n = (99 - 12)/3 + 1 = 30.

75. (A) By the basic proportionality theorem, AD/DB = AE/EC, so 2/3 = 4/EC and EC = 6 cm.
76. (D) The ratio of areas of similar triangles equals the square of the ratio of their sides: 22:32=4:9.
77. (D) By Pythagoras, distance = /(132 — 122) = /(169 — 144) = /25 =5 m.

78. (A)d=[6-2)2+(7-3)? =9 +16)=5.

79.C)x=@x4+3x(-1)/5=1;y=2 x (-3) + 3 x 7)/5 = 3. The point is (1, 3).

80. (B) d = /(36 + 64) = /100 = 10.

81. (A) cos A = J(1 — 9/25) = 4/5, so tan A = (3/5) + (4/5) = 3/4.

82. (A) (1/2)(1/2) + (J3/2)(y3/2) = 1/4 + 3/4 = 1. (It equals sin 90°.)

83. (A) LCM gives [sin?0 + 1 + 2cos B + co0s20]/[sin B(1 + cos B)] = 2(1 + cos B)/[sin B(1 + cos B)] = 2/sin 6 = 2 cosec 6.
84. (C) tan 60° = h/20, so h = 20,/3 m (about 34.6 m).

85. (D) The tangent is perpendicular to the radius, so length = /(132 — 52) = /144 = 12 cm.
86. (A) Area = (90/360) x (22/7) x 14 x 14 = (1/4) x 616 = 154 cm=.

87. (D) V = (4/3)rr® = (4/3)mt x 27 = 361 cm3.

88. (B) Number =6° + 23 =216 + 8 = 27.

89. (A) Mode = 3 Median — 2 Mean =3 x 26 — 2 x 24 = 78 — 48 = 30.

90. (A) There are 2 red kings (hearts and diamonds), so P = 2/52 = 1/26.
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