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Instructions

1. There are 150 multiple-choice questions: Mathematics

(1 to 50), Physics (51 to 100), Chemistry (101 to 130)
and English (131 to 150).

2. Each question has four options; choose the one
correct answer.

3. Each correct answer earns 4 marks and 1 mark is
deducted for each wrong answer. Unattempted
questions get 0. Maximum marks: 600.

4. Attempt the paper in one sitting of 3 hours, as in the
real offline OMR test. Calculators and log tables are
not allowed.

5. Mathematics, Physics and Chemistry are in English
and Hindi. The English section is in English only.

6. The answer key and solutions are at the end. Check
them only after you finish.
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This is an AglaSem practice paper written on the official HP PAT pattern (150 MCQs, 600 marks, 3 hours, +4/-1) and the Class
10 chapter-wise syllabus in Appendix-Il of the HPTSB PAT prospectus. It is not an official HPTSB paper, and its questions are

original.

Mathematics / TIford

1.  Given that HCF(96, 404) = 4, the LCM of 96 and 404 is:

Ife HCF(96, 404) = 4 8, T 96 31X 404 &T LCM &:

(A) 38784
(C) 2424

2.  The decimal expansion of 13/3125 is:
13/3125 BT M TR &:
(A) Terminating
qid
(C) Not possible to find
AT AT T 8]

(B) 9696
(D) 4848

(B) Non-terminating non-repeating
(D) Non-terminating repeating

31Ta 3Tadt
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3.  Which of the following is an irrational number?

fFfefed § 3§ -8t " suReg 82
(A) 0.75 (B) 22/7
(C) V5 (D) y16
4. In Euclid's division lemma a = bq + r for positive integers a and b, the remainder r satisfies:
YATAHS YUTToT a 3R b & fog faers fmsi wifdeT a = bq + r # A% r & oy I €
A O0<r=<b B)O0O<r<b
(C)0<r<b D)0<r<b
5. If a and B are the zeros of x2 — 5x + 6, then 1/a + 1/B equals:
IfE a 31K B gUE X2 - 5x + 6 & P &, dl 1/a + 1/ IR &:
(A) 6/5 (B) 5/6
(C) -5/6 (D) 1/6

6. A quadratic polynomial whose zeros are 3 and -2 is:
g ferd ague fore e 3 31K -2 &
(A)x2-5x +6 B)x2-x-6
C)x2+x-6 D)x2+5x -6

7. For what value of k do the equations 2x + 3y = 5 and 4x + ky = 10 have infinitely many solutions?

k & fd W19 & foTg THIBROT 2x + 3y = 5 3R 4x + ky = 10 & 3MIRAT BT F 3MF 8 82
(A) 8 B)3
C)6 (D) 4

8. The pair of equations x + 2y = 4 and 2x + 4y = 12 has:
BT GIH X + 2y = 4 3R 2x + 4y = 12 F IR ¥ W& B2 &
(A) No solution
SHBI PIS &1 T8l &
(B) Exactly two solutions
TP 3P AT & &
(C) Infinitely many solutions
9P IRMAT BI H 3176 g &
(D) A unigue solution
ST Teh 3fgdla 8ot 8

9. The sum of two numbers is 25 and their difference is 7. The larger number is:
31 TeT3Y BT AT 25 3R AR 7 B 9 I&AT 7
(A)9 (B) 14
(C) 16 (D) 18

10. The roots of the equation x2 — 7x + 12 = 0 are:

FHIBROT x2 - 7x + 12 = 0 &b HdA &

(A) 3and 4 (B)2 and 6
33R 4 23R 6

(C)-3and -4 (D)1 and 12
-33IR -4 13k 12

11. The discriminant of the quadratic equation 2x2 - 4x + 3 =0 is:
feaTd FHIBROT 2x2 - 4x + 3 = 0 BT fafdadax &:
(A) 8 (B) -40
(C) -8 (D) 40
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12.

13.

14.

15.

16.

17.

18.

19.

20.

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

k & oo vATH A & fofq X2 + kx + 9 = 0 & AT TR A 82

(A 3
(C) 18

The roots of the equation 3x2 - 5x + 2 = 0 are:
HHIBRUT 3x% - 5x + 2 = 0 P A &
(A) Real and equal
JRAfG® 3R WER
(C) Real and distinct
qredfae 3R =T

The 10th term of the AP 5, 9, 13, 17, ... is:
THIR A 5, 9, 13, 17, ... BT 10dT UG &:

(A) 37

(C) 49

The sum of the first 20 terms of the AP 2, 5, 8, 11, ... is:

THIR AT 2, 5, 8, 11, ... & FH 20 Ul BT AT &:
(A) 630

(C) 600

How many two-digit numbers are divisible by 77?
2 37! B fbaT TEATS 7 3 faTed €2

(A) 14

(C) 13

(B) 6
D)9

(B) Both negative
&A1 FOTIHD

(D) Not real
IRAfdS T8l

(B) 610
(D) 590

(B) 15
D) 12

The nth term of an AP is 3n + 2. Its common difference is:

fpaft TR 9 BT nal U< 3n + 2 &1 SHBT I 3R &

(A) 2
©)5

B) 3
D) 1

The sum of the first n natural numbers is 210. The value of n is:

T n YT IA13 6T AT 210 €1 n BT HH &
(A) 19
(C) 21

In AABC, DE | BC with D on AB and E on AC. If AD =3 cm, DB =2 cm and AE = 4.5 cm, then EC is:
AABC ® DE 1 BC &, ST&T D YSIT AB W 37 E YoIT AC R &1 af¢ AD = 3 cm, DB = 2 cm 3R AE = 4.5 cm &, dT EC

B
(A)4 cm
(C)6cm

The corresponding sides of two similar triangles are in the ratio 4 : 9. The ratio of their areas is:

(B)2cm
(D)3 cm

& FEHY ST BT T YSITT 4 : 9 I 3rgUTd H &1 3% Sthell T JUTd &:

A)2:3
(C) 16 : 81

B)4:9
(D)81:16
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21.

22,

23.

24,

25.

26.

27.

28.

29.

The distance between the points (2, 3) and (5, 7) is:
fagail (2,3) 3R (5, 7) BT P g &:

(A) 25 units (B) 7 units
25 Ul \J7 7w

(C) 7 units (D) 5 units
7 HAPR 5 A%

The mid-point of the line segment joining (-2, 4) and (6, -8) is:
(-2, 4) 3R (6, -8) B! fHAM dTel YWTES PT HeF-felg &:

(A) (-4, 6) B) 2, 2)
©) 2, -2 (D) 4, -4)

The point that divides the line segment joining (1, 2) and (7, 8) internally in the ratio 1 : 2 is:
(1, 2) 31R (7, 8) & fHAT ATt T@IES BT 1: 2 P AT H 3id: faqToid A arar fdg &

A) (2, 3) (B) (5, 6)

€) 4,5 D) 3, 4)

The area of the triangle with vertices (0, 0), (4, 0) and (0, 6) is:
oftsif (0, 0), (4, 0) 3R (0, 6) aTet ST BT AFTB :

(A) 24 sq. units (B) 6 sq. units
24 1 HIHB 6 i AT

(C) 12 sq. units (D) 10 sq. units
12 91 HI=b 10 T ATIH

If sin 8 = 3/5 and 8 is acute, then cos B is:

IfE sin 8 =3/58 3IR @ T HIUTE, dl cos O &

(A) 5/3 (B) 3/4
(C) 5/4 (D) 4/5
The value of sin2 30° + cos? 60° is:

sin? 30° + cos? 60° BT A &:

(A) 3/4 (B) 1/2
€)1 (D) 1/4
The value of tan 48° x tan 42° is:

tan 48° x tan 42° &1 A &

(A)O B)1/2
C) V3 D)1

A ladder leaning against a wall makes an angle of 60° with the ground. Its foot is 5 m from the wall. The
length of the ladder is:

IR P TR et gab TS YT I 60° BT BT FATA &1 et BT et fERT R F 5 m X 81 Tl Bl aars &
(A)Sm (B) 10y3 m

(C)5y3m (D) 10 m

The length of the tangent from a point 13 cm away from the centre of a circle of radius 5 cm is:

5 cm 3T aTel g & P F 13 cm X R feig & Eiit 7 el 3@ Bl ders 2

(A) 18 cm (B) 8 cm

(C)10cm (D)12cm
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30.

31.

32.

33.

34.

35.

36.

37.

38.

How many tangents can be drawn to a circle from a point lying inside it?
I & 3ieR 2a fopeft faig A a1 W foperAY Twref g il o wepdl! €2
(A) 1 B)2
(C) Infinitely many (D)o
3Hd

The angle between a tangent to a circle and the radius at the point of contact is:
fepait g et Tl 3@ 3R wref ffg wr wiieh M€ A & e &1 BT &

(A) 180° (B) 90°

(C) 45° (D) 60°

PA and PB are tangents from an external point P to a circle with centre O. If ~APB = 70°, then AAOB is:
&g 0 a1t g1 IR a1 fig P J wef ¥t PA 31k PB &t € &1 afg LAPB =70° %, @Y LAOB &:

(A) 140° (B) 110°

(C) 90° (D) 70°

To divide a line segment AB internally in the ratio 3 : 5 using a ray AX, the minimum number of points to
be marked on AX at equal distances is:

fehRUT AX Y HETIAT H Y@TES AB Wl 3 : 5 e 31uTd W 3id: faqTioid &3 & fefg AX IR /I il IR A I H
(A)3 B)5
(C) 15 (D) 8

To draw a pair of tangents to a circle that are inclined to each other at 60°, the angle between the two
radii to the points of contact must be:

foeft g TR Qe & Toef ¥ed e & foy S IRER 60° R gy &, Tl g ae et wE At sl & i
%I BIUT BT AT(RT:

(A) 120° (B) 60°

(C) 90° (D) 30°

The area of a sector of a circle of radius 21 cm with central angle 60° is (t = 22/7):

21 cm 3T a1 ga & 39 o BT &%, TSRt Baid BT 60° € (11 = 22/7):

(A) 231 cm? (B) 462 cm?

(C)115.5cm? (D) 693 cm?

The length of an arc of a circle of radius 14 cm that subtends an angle of 90° at the centre is (1t = 22/7):
14 cm 3541 aTel 9 & 39 ITY BT @d18, ST g TR 90° &T BI0T §TaT & (11 = 22/7):

(A) 154 cm (B) 22 cm

(C) 44 cm (D) 11 cm

A wheel has a diameter of 70 cm. How many complete revolutions does it make in covering 1.1 km? (1t
= 22/7)

T Ufgq &1 ™ 70 cm B 1.1 km g8 77 B | Ig fosart g¥ ey omerm? (1 = 22/7)

(A) 1000 (B) 250

(C) 550 (D) 500

The perimeter of a semicircular protractor of diameter 14 cm is (1t = 22/7):

14 cm Y dTel 3THgAIBR d1e Bl IRATT & (11 = 22/7):

(A) 36 cm (B) 22 cm

(C)44 cm (D) 58 cm
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39. The circumference of a circle equals the perimeter of a square of side 11 cm. The area of the circle is (1t

= 22/7):

T g Bl TRfE 11 cm T aTet a7 & GRATY & RT6R &1 g &1 &% & (11 = 22/7):
(A) 144 cm? (B) 154 cm?

(C) 616 cm? (D) 121 cmz?

40. The volume of a cone of radius 3 cm and height 7 cm is (1t = 22/7):

3 cm 341 31R 7 cm 3aTE a1t 21 BT 3FaA € (1 = 22/7):

(A) 22 cm? (B) 66 cm?3
(C) 198 cm® (D) 132 cm?
41. A metal sphere of radius 3 cm is melted and recast into a cylinder of radius 2 cm. The height of the
cylinder is:
3 cm 34T a1t UTg % el BT fEeTes 2 cm 53T BT e S ST ST 81 e b Hars &
(A)6cm (B)4.5cm
(C) 12 cm (D)9 cm

42. The volume of a frustum of a cone with end radii 4 cm and 2 cm and height 3 cm is:

2igp & 3 fo5=Tcb T 317ardH, foas AT 1 FAisamd 4 cm 31k 2 cm deT 3a7€ 3 cm &

(A) 56T cm® (B) 201t cm3
(C) 28m cm? (D) 84mt cm?
43. The total surface area of a solid hemisphere of radius r is:
r ST d1et 31 3T BT HYUf gt &b &
(A) Tr2 (B) 4rr2
(C) 3mr2 (D) 2mr2
44. Using the empirical relation between mean, median and mode, if mean = 30 and median = 32, then
mode is:
HTel, HTed 3R dgeich b ATMTaD ey ¥, IS A1ed = 30 3iR Aeddh = 32 8, a1 dgeieh &
(A) 31 (B) 34
(C) 36 (D) 28

45. The class mark of the class 10-20 is:

aif 10-20 &7 if forg &

(A) 10 (B) 30
(C) 15 (D) 20
46. Find the mean of the data: class 0-10 (frequency 3), class 10-20 (frequency 5), class 20-30 (frequency
2).
TepS! e HTEY FTd ehIfoq: atf 0-10 (SRERAT 3), aif 10-20 (FRERAT 5), aif 20-30 (FRERAT 2) |
(A)12.5 (B) 14
(C)13 (D) 15

47. Adieis thrown once. The probability of getting a prime number is:
Teb U bl Yo IR UhehT SITdT &1 Ueb 3TTSY H&AT 3T Dl YTidehd &
(A) 1/6 (B) 1/2
(C)1/3 (D) 2/3

48. A cardis drawn from a well-shuffled pack of 52 cards. The probability that it is a red king is:
52 Ul & 318! a8 Wel T TET A Yeb YT (Heplall STTal &1 $3Ib @Tel T BT AIGRITE B bl WIS &:
(A) 1/13 (B) 1/52
(C) 1/26 (D) 1/4
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49.

50.

If P(E) = 0.35, then P(not E) is:

Ife P(E) = 0.35 8, I P(E &) &

(A) 0.5 (B)1.35

(C) 0.35 (D) 0.65

Two coins are tossed together. The probability of getting at least one head is:
& s TP 1 3BT STTd &1 BH I B U ford 377 BT U1l &

(A) 3/4 (B) 1/2

€)1 (D) 1/4

Physics / Mifddt

51.

52.

53.

54.

55.

56.

The focal length of a concave mirror whose radius of curvature is 24 cm is:
Teh 3fadel qUUT T dehdl AT 24 cm 81 SHP! Blbd gl &

(A) 48 cm (B) 6 cm

(C) 24 cm (D) 12 cm

The image formed by a plane mirror is:
IHAd gUUT GRT 947 Ufafdq g &
(A) Real, erect and magnified
qrEdfdep, HT 3R g8
(B) Real, inverted and of the same size
AT, 36T 3R TH 3TBR BT
(C) Virtual, erect and of the same size

MYTRAY, AT 37R T 37T6R 6T

(D) Virtual, erect and diminished
3T, T 37R BleT

An object is placed 20 cm in front of a concave mirror of focal length 15 cm. The image is formed:

15 cm BIhE I gTel 37ddel GYUT & HIAT 20 cm W Ueb a¥g & 21 fdfdd g

(A) 60 cm in front of the mirror (B) 30 cm in front of the mirror
YT & FHA 60 cm W 2quT % [ 30 cm ™

(C) 60 cm behind the mirror (D) 8.6 cm behind the mirror
YT & 9T 60 cm W 2duT % U1 8.6 cm W

In the previous question, the magnification produced by the mirror is:

fIsa e # TUUT gRT 3= 31T &

(A) -3 (B) +1/3

(C)-1/3 (D) +3

Which mirror is used as a rear-view mirror in vehicles?

aTEAl | T T g2 <& o iy T T BT 3UGIT Bl 82

(A) Convex mirror (B) Plane mirror
ENGRCL] THAA Uo7

(C) Parabolic concave mirror (D) Concave mirror
RAATIP 3ade GUT 37qdd Yo

The refractive index of glass is 1.5. The speed of light in glass is (c = 3 x 108 m/s):
oI BT 3qddTeh 1.5 €1 Prd B FebIl Bl =Tel & (c = 3 x 10° m/s):

(A) 1.5 x 108 m/s (B)2 x 108 m/s

(C)4.5 x 108 m/s (D)3 x 108 m/s
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57.

58.

59.

60.

61.

62.

63.

When a ray of light passes obliquely from air into glass, it:

ST TepTel Y 0T a1g A BT W fRST yaer ot &, al ae:

(A) Is totally reflected back (B) Goes straight without bending
qufe: aToRY WRTafer gl & farT 8 <t ot &

(C) Bends towards the normal (D) Bends away from the normal
et BT 3R e @ sifiretar A g7 got &

The power of a lens of focal length —50 cm is:

~50 cm WHIHT g3 1ol oIk DT T &:

(A)-0.5D (B)-2D

C+2D (D)-50D

An object is placed 15 cm from a convex lens of focal length 10 cm. The image distance from the lens
is:

10 cm HId It ATl 3ad i I 15 cm g U a¥g 4T 81 oiF O ufdfde &r gl 2

(A) 30 cm (B) 15cm

(C)25cm (D) 6 cm

When an object is placed at 2F, of a convex lens, the image is formed:
STd g 3efeT i b 2F, TR & Bl &, ol ufdfed & ar &
(A) At Fy; real, inverted, very small
F, W; aRfdep, 3e1cT, d BIel
(B) On the same side; virtual, erect
3T 3R, M, T
(C) Beyond 2F,; real, inverted, enlarged
2F, & W; arkdfaes, 3efer, g81
(D) At 2F,; real, inverted, same size
2F, |, aRdfdes, 3T, THTT 3THBR

A concave lens always forms an image that is:

A o gHRT VAT Ffdfed g7ar & S
(A) Real, inverted and magnified (B) Real, inverted and diminished
(C) Virtual, erect and magnified (D) Virtual, erect and diminished

Two thin lenses of power +3 D and —1 D are placed in contact. The focal length of the combination is:
+3 D 3R -1 D &MdT dTel & Udel &g 9 W W 8| FITSH BT BIbd gl &:

(A) =50 cm (B) +50 cm

(C) +25 cm (D) +200 cm

In refraction through a glass prism, the angle between the incident ray produced forward and the
emergent ray produced backward is called the:

B b O A 319gdT & 3mufad fbeor 1 311 ger 31K i fhor 1 0s e W ST BIv] Bedrdr &

(A) Angle of deviation (B) Angle of prism
faerer ®roT [Erzcaul

(C) Critical angle (D) Angle of incidence
WPifdds BIvT 3TYAT PIoT
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64.

65.

66.

67.

68.

69.

70.

The splitting of white light into its component colours by a prism is called:

oo GRT 2dd TebT2l & 3797 37adt I § e Pl phad &

(A) Dispersion (B) Diffraction
qui-fagygor faada

(C) Scattering (D) Reflection
G TRIIA

Which colour of white light is deviated the most by a glass prism?
BTl BT TIsH 24 FebTRl b fobay 317 Y Ty 31feiep famifera et &2

(A) Red (B) Green
ol U

(C) Violet (D) Yellow
Tt S|

The ability of the eye lens to adjust its focal length is called:

3 R ST ST PR g Y TN Y T & el 2

(A) Power of accommodation (B) Range of vision
HHSH &fHdT gfe Ry

(C) Near point of the eye (D) Persistence of vision
= 1 figpe fiig g fidy

Myopia (near-sightedness) is corrected by using a:

fepe-gfee QI (ATANfoR) Y fosdeh 3UAT I Slep b Sirar 22

(A) Bifocal lens (B) Cylindrical lens
eIt o JEHTBR @

(C) Concave lens (D) Convex lens
3Idd o 3qd @

The least distance of distinct vision for a normal young adult eye is about:
HTHTT AT gI%b 15 b el GITe 2 Y AdH gl @ &:

(A) 25 m (B) 25 cm
(C)2.5cm (D) 250 cm

The blue colour of the clear sky is due to:
B ATHTRI BT el T g BROT BT 22
(A) Scattering of light by air molecules
arg b UL GRT YeBI2A BT FebIufd
(B) Dispersion of light by water drops
STeT &Y gt gRT HebTel T quf-fargor
(C) Reflection of light from the sea
T A Fb1el BT W

(D) Refraction of light by ice crystals
fer-foreedl gRT UaBTel BT 319ad

The twinkling of stars is due to:

IRY BT fEAfEHTAT fohg BROT BT 82
(A) Atmospheric refraction (B) Scattering of light
IIIHSHAIT 3Tac YeBI2[ &T YehIvfT

(C) Dispersion of light (D) Total internal reflection
Y12l BT qui-faegor quf 3fTdRes WradT
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

The Sl unit of electric charge is the:

faea 31der &7 S| 7 &

(A) Ohm (B) Coulomb
3 P

(C) Ampere (D) Volt
VERR e

A current of 0.5 A flows through a bulb for 10 minutes. The charge that flows is:
T dod B 10 fiFe dd 0.5 A URT JaTfed gid) &1 Farfed 3mder g

(A)50 C (B) 3000 C

(C)300C D)5C

The work done in moving a charge of 2 C across a potential difference of 12 V is:
12 V faeicR dret < feig3il & & 2 C 31mdel &l o ST | fdsarm 7T i &:

(A)10J B)6J

C© 244 (D)y14 J

A potential difference of 6 V is applied across a resistor of 3 Q. The current is:

3 Q & UfcRTae & fGR1 W 6 V &7 faiar @ mar 1 URT &

(A)0.5A (B) 18 A

(C)3A D)2 A

The resistance of a wire is directly proportional to its length and inversely proportional to its:

3l AR BT AfRTY 3TPT @aTS &b SIHAATAT 3R fBad BRI ardT 82

(A) Temperature (B) Mass
ag Sgq

(C) Resistivity (D) Area of cross-section
EIGRDETI] IR PIC BT AAB

A wire of resistance R is stretched uniformly to twice its length. Its new resistance is:
R TR dTel Qo AR 1 VehHHTT TP 3HeD! @aTg AT B < STt 81 IHepT TT Uk &
(A) 2R (B) 4R

©)R (D) R2

Three resistors of 2 Q, 3 Q and 5 Q are connected in series. The equivalent resistance is:
2Q,3Q 3R 5 Q& dF Ul Juiisen § 8 81 god ufR &:

(A)10Q (B)0.97 Q

©5Q (D)30Q

Two resistors of 6 Q each are connected in parallel. The equivalent resistance is:
6 Q & < JfcRIee IedhA § s &1 god Uil &

(A) 6 Q B)3Q

€)1.5Q D)12Q

The Sl unit of resistivity is:

YfRIIHAT BT S| 7S &:

A)Q (B) Q m2

€)Qm (D) /m

A bulb is rated 100 W, 220 V. Iis resistance is:

U god TR 100 W, 220 V 3ifdsd 21 SHPT Uk &

(A)2.2Q (B) 4840 Q
(C)484 Q (D)22Q
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81.

82.

83.

84.

85.

86.

87.

A 1 kW heater is used for 2 hours. The electrical energy consumed is:

1 kW T T &leX 2 B dep 3TN fasa STTdT 81 @ud g8 fIg[d Soff &:

(A) 0.5 kWh (B) 2000 kWh
(C) 1 kWh (D) 2 kWh

1 kWh is equal to:

1 kWh e aRTeR 82

(A) 3600 J (B) 3.6 x 105 J
(C) 1000 J (D) 3.6 x 103 J

According to Joule's law of heating, the heat produced in a resistor is H =
S[ & a9 1w & AR fosedt fcRies # 3c0=1 T H =

(A) IRt (B) IR?t

(C) IRtz (D) IPR/t

Potential difference across a resistor is measured by a:
et ufaRTees & RRY &1 faataR |7 ST &
(A) Voltmeter connected in series
Jofteer ¥ o Aeeier I
(B) Ammeter connected in parallel
TTedshH H e VAR ¥
(C) Ammeter connected in series
it ¥ o Ytex &

(D) Voltmeter connected in parallel

UTRdehH # ¢ dlceHey &

The filament of an electric bulb is made of:
fare[d ad T dg fFaay 71 erT 82
(A) Tungsten (B) Nichrome
TR ATSPIH
(C) Aluminium (D) Copper
VfAftan GIEL
Outside a bar magnet, magnetic field lines go from:
B Y9 & aTel GaBT &5 YET Sl #:
(A) Both poles to the centre
QY Yt & g B AR
(B) North pole to south pole
I yd b <feiolt ya b 3R
(C) Centre to both poles
g 3 2T yat Y 3R
(D) South pole to north pole
Zferoft ya & It ya Br 3R

The direction of the magnetic field around a straight current-carrying conductor is given by:

YRTATE T ATete b TRT 3R GaHT & Bl e fohay i gieft &2

(A) Fleming's right-hand rule (B) Right-hand thumb rule
(C) Ohm's law (D) Fleming's left-hand rule
37 &1 fam TRATHT BT AT (aw
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88.

89.

90.

91.

92.

93.

94,

Fleming's left-hand rule gives the direction of the:
TFATHTT BT aTHEd (W fasaeh! e aardr 82
(A) Current in a domestic circuit

e TR § YR

(B) Induced current in a moving conductor

Tfaefe aTeie § IRd uRT
(C) Magnetic field around a straight wire
Y IR % TRY 3R dadhra 8
(D) Force on a current-carrying conductor in a magnetic field
YabI & H URTATE! ITeich TR Il
The magnetic field inside a long straight current-carrying solenoid is:

T well HIH URTaTE! aRATIADT & 3ie g & giaT &

(A) Circular (B) Strongest near the ends
JATHR RRT & I e gao

(C) Zero (D) Uniform
Nl ThpHIATT

A device that converts electrical energy into mechanical energy is the:

et it Y AT Footf ¥ ee arelt gl &

(A) Transformer (B) Galvanometer
TWBIAY eI

(C) Electric motor (D) Electric generator

fergga wex fergga <t

Electromagnetic induction was discovered by:

e derdbYar SROT BY @t fbay B2

(A) Georg Simon Ohm (B) André-Marie Ampeére
TSt IgH 3 HTE-ARY VR

(C) Hans Christian Oersted (D) Michael Faraday
29 fobfeTaT 3iRde HISPHA RIS

In an electric generator, the energy conversion is from:

g ST ¥ Tt BT BUTEROT BT &

(A) Mechanical to electrical (B) Electrical to mechanical
Tifie F faggd faga & Fifa®

(C) Electrical to heat (D) Chemical to electrical
faga & w1 e I fdgd

The frequency of the AC supply in India is:

YR H Tcamad! ¥RT (AC) I 31mgfd &:

(A) 50 Hz (B) 60 Hz

(C) 220 Hz (D) 100 Hz

An electric fuse works on the:

faerd et by W 3menRa &2

(A) Chemical effect of current (B) Heating effect of current
YR &1 RIS THT YR BT ATdR- gqTa

(C) Magnetic effect of current (D) Principle of induction
HRT BT eIbId JHTG RT T fHgid
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95.

96.

97.

98.

99.

100.

In domestic wiring, the earth wire usually has insulation of which colour?

R AR § - (312f) AR BT fagaRedt smmaror ur: {35 37 1 8T 82

(A) Black (B) Red
Cal ofTeT

(C) Yellow (D) Green
Licl) &I

Which of the following is a renewable source of energy?

fAafafad & T B1F-91 Fotf BT Tdeong Jd 22

(A) Wind (B) Coal
qq PIIAT

(C) Natural gas (D) Petroleum
Tpfds 1 erferad

The main constituent of biogas is:

TN T & b &

(A) Nitrogen (B) Hydrogen
TGS HESIED]

(C) Carbon dioxide (D) Methane
BIe STS3TaATES noT

Nuclear power reactors produce energy by:

eI fagld Ruae it fdsad gRT 3c0~T Y 22

(A) Radioactive decay of carbon (B) Nuclear fusion
BT BT ASANf=T &/ TSI Taa

(C) Nuclear fission (D) Combustion of uranium
i fagsT RTIH BT T8

The ozone layer protects life on Earth from:

NS R gt TR Sia Y fosaay I&i vl 82

(A) Infrared radiation (B) Ultraviolet radiation
37eReRd fafdsror RIS fafdsyor

(C) Radio waves (D) Visible light
NERIKGCU 3 BTl

In a food chain, the energy passed on from one trophic level to the next is about:
foft 3TER e ¥ U Uit TR F 30Tel TR q U aTelt ool T Blelt &

(A) 90% (B) 10%

(C) 50% (D) 1%

Chemistry / 3HTO4 fazma

101.

The electronic configuration of an element with atomic number 17 is:
TRHTU] H&IT 17 ATl dcdl T SelaliAep [d=aT &:

(A)2,8,8 B)2,7,8
€)2,8,6,1 D)2,8,7
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102.

103.

104.

105.

106.

107.

108.

109.

Rutherford's alpha-particle scattering experiment led to the discovery of the:

IEIWBIE &b TeBT-UT YehTUTT YA H feheh! TIST g8?

(A) Proton's charge

(B) Atomic nucleus

YIS &1 3Taer IRHTY] TP
(C) Neutron (D) Electron
e EQEFAR]
Isotopes of an element have the same:
ot e b FERATRT & TH et &
(A) Atomic number (B) Mass number
AT AT ST T
(C) Number of neutrons (D) Atomic mass
gl b T TRHTU] ST
The valency of magnesium (atomic number 12) is:
Hrftferam (RATU] AT 12) bl HaTSTehdT &
(A) 3 (B) 4
€2 (D) 1

An atom of sodium has mass number 23 and atomic number 11. The number of neutrons in it is:

HIfSTH & Yep URATY] bl GIAT AT 23 3R URHTY] HAT 11 81 SHH AT Pl T &:
(A) 11 (B) 23

(C) 12 (D) 34

CaCO; — Cal + CO, (on heating) is an example of a:

CaCo, - Ca0 + CO, (T & W) fbaepT 3aTeRor 82

(A) Combination reaction (B) Displacement reaction

Tarer rfafdsar faemo srfifdsan
(C) Double displacement reaction (D) Thermal decomposition reaction
fefazemo sriafesar ey faare srhifdar

Fe + CuSO, — FeSO, + Cu is an example of a:
Fe + CuSO, — FeSO, + Cu fdsehT 3aTER0T &2

(A) Displacement reaction (B) Neutralisation reaction

foreemom srhifdsar IeRHT®RoT 3rfufosar
(C) Decomposition reaction (D) Combination reaction
faarst srfafesar HareH rfafsar

In the reaction CuO + H, — Cu + H,0, the substance that gets oxidised is:
HMFBAT CuO + H, = Cu + H,0 ¥ 3uIfId g are ueref &:

(A) Cu (B) H;

(C) H:0 (D) CuO

In the balanced equation a Fe + b H,O — Fe;0, + ¢ H,, the values of a, b and c are:

gfeld @i a Fe + b H,0 = Fe 0, + c H, % a, b 3R c B AM &:
(A)3,2,4 B) 3, 4, 4
(€)3,4,2 D)1,4,4
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110.

111.

112,

113.

114.

115.

116.

117.

Rancidity of oily food can be slowed down by:
ot Wisi B fagaritoar (RTEE) B fasery vt fhar ST Tedr 22
(A) Storing it in a copper vessel
39 d19 & a7 ¥ @B
(B) Flushing the packet with nitrogen
Udse H ATSIST WG
(C) Keeping it open in sunlight
39 YU H AT 3G
(D) Adding water to the food
WIS § 9T AT

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

U e AT foieHs B FidT &2 <dT €1 9T pH TeRy 3718 Ivad: fddar g

(A)10 B)7

(C) 4 (D) 1

The chemical formula of baking soda is:

G & TS (BT AIeT) BT IS I &

(A) Na,CO4 (B) Na,CO3-10H,0
(C) NaOH (D) NaHCO4

The chemical formula of plaster of Paris is:

TR 3T URH BT IS G &

(A) CaCO4 (B) CaS0,-2H,0
(C) CaSO0, (D) CaS0,-2H,0

Bleaching powder is made by the action of chlorine on:

fa¥sTep guf b IR FRIA P fohar F ga1 22

(A) Quicklime in water (B) Gypsum
BIGIR:ACEICEICCI) [E=L]

(C) Dry slaked lime (D) Limestone
AP gl gAT T ESLUER:N

An acid reacts with a metal carbonate to give a salt, water and:

37V, YT BIaHE F IR s TTavT, STt 3R a7 &aT 22

(A) Chlorine (B) Hydrogen
FARE HESED

(C) Oxygen (D) Carbon dioxide
3RS BT STS3NTRITSS

Which of the following metals is the most reactive?

fefeifed 3§ & SIF-H1 u1g e 31feies sthifshareliet 82

(A) Iron (B) Copper
GG GIEl)

(C) Silver (D) Potassium
eI arferm

The metal that is a liquid at room temperature is:

A P A9 IR d 37T H & dTell UTg &

(A) Mercury (B) Bromine
RT S

(C) Gallium (D) Sodium
pigey) Hifsan

agfamm HP PAT Sample Paper 2027 - admission.aglasem.com/hp-pat-sample-paper/

Page 15 of 24



118. The bond present in sodium chloride (NaCl) is:

Iqifeam FiRTss (NacCl) & 3ufea 3may &

(A) lonic bond (B) Metallic bond
IS 37Te YIfci 3Ta

(C) Covalent bond (D) Hydrogen bond

119. Galvanisation is the process of coating iron with a layer of:
TG (Tea-TaBeT) H dle W fBddb! IRd ders Sird! 82

(A) Chromium (B) Zinc
PIfFIH ST

(C) Tin (D) Cppper
feT GICH

120. Sodium and potassium are stored under kerosene because they:

Aifead 3R ureferam T BRITEA § @7 STraT @ Hifds o
(A) React vigorously with air and water
I 3R STt I g 3rffosar evd 2
(B) Are costly and need protection
TE 21 ¥ 3iR gram anfey
(C) Are very soft and break easily
a5 9 2 & 3R ST @ ged #
(D) Lose their colour in light
BT B AT IT @Y &d &

121. The general formula of alkanes is:
TepAl BT ATHIRT I ¢
(A) CoHanyz (B) CnHzn.,
(C) CnHn (D) CnHan

122. The IUPAC name of CH;CH,OH is:
CH,CH,0OH T [UPAC TH &

(A) Ethanol (B) Ethanal
VI IOEL]

(C) Methanol (D) Ethanoic acid
AT UIHISH 3T+

123. The functional group present in ethanoic acid is:

TIAISH 3R H 3URAd UbrIfaTd THE &

(A) -CO- (B) -COOH

(C) -CHO (D) -OH

124. Vegetable oil is converted into vegetable ghee by passing hydrogen in the presence of nickel. This is an:

e &Y 3ufeefa & grsgio alfed &ids aafd dl ol g fd © § geel SI1dT 81 I8 &

(A) Combustion reaction (B) Substitution reaction
2 srhifesar TfaRemu srfesar

(C) Oxidation reaction (D) Addition reaction
U rffdsar Hpard rhifesar

125. The number of covalent bonds in a molecule of methane (CH,) is:
U (CH,) o Tep 370] H HeddIsTd JTaH] bl HeA &:
(A) 5 B)8
©)2 D) 4
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126. In Dobereiner's triad of lithium (7), sodium and potassium (39), the atomic mass of sodium is about the
mean of the other two, that is:

it (7), ifeaw 3R arfad (39) & SIeRTeR A | WIfSTH T URHIV] GHHT dTeh! Al b HIE P ATHTT aRTeR

g, 37fd:
(A) 32 (B) 21
(C) 23 (D) 46

127. Newlands' law of octaves was found to apply only up to:
Joied B 3P [IH ddel food ded deb AN UTT TAT?

(A) Sodium (B) Calcium
qifsaq PBfedad

(C) Argon (D) Potassium
St qreferm

128. The modern periodic table is based on:

Y[ 3Tad ARON b IR 3meTRa 82

(A) Atomic number (B) Density
URHTI] AT g

(C) Number of neutrons (D) Atomic mass
EERIER TRETO] G

129. On moving from left to right across a period, the atomic radius generally:

Tt 3mmad % 9TC A T ST R AT e A

(A) Increases (B) First increases then decreases
gt Uge gadt fhe Tedl &
(C) Decreases (D) Stays the same
Hedl 8 HHI &l 8
130. The modern periodic table has:
ITY[es 3mad IR A €
(A) 7 groups and 18 periods (B) 8 groups and 7 periods
7 HHE 31K 18 3MTad 8 Hg 3R 7 37ad
(C) 18 groups and 9 periods (D) 18 groups and 7 periods
18 HE 3R 9 377ad 18 THg 3R 7 37ad
English / 3idsit

131. Choose the correct passive form: 'The workers built the bridge in 2010.'
(A) The bridge is built by the workers in 2010.
(B) The bridge was built by the workers in 2010.
(C) The bridge was build by the workers in 2010.
(D) The bridge had built by the workers in 2010.

132. Fill in the blank: If it rains tomorrow, we __ the match.
(A) had cancelled (B) would cancel
(C) will cancel (D) cancelled
133. Fill in the blank: Mount Everest is peak in the world.
(A) higher (B) most high
(C) the highest (D) the higher
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

Fill in the blank: You wear a helmet while riding a motorcycle; it is the law.

(A) must (B) may

(C) might (D) could

Fill in the blank: He was very tired, he kept working till midnight.

(A) yet (B) because

(C) so (D) unless

Choose the correct indirect form: He said, "l am busy."

(A) He said that he was busy. (B) He said that | am busy.
(C) He said that he is being busy. (D) He told that he has been busy.
Fill in the blank: She is honest girl.

(A) the (B) no article

(C)an (D) a

Fill in the blank: This is the boy won the first prize.

(A) whose (B) which

(C) whom (D) who

Fill in the blank: He has been ill Monday.

(A) by (B) since

(C) from (D) for

Fill in the blank: Bread and butter my favourite breakfast.

(A)is (B) were

(C) have (D) are

Choose the correct sentence:

(A) He gave me many useful advices.
(B) He gave me an useful advice.

(C) He gave me a useful advices.

(D) He gave me some useful advice.

Find the part with an error: (A) She don't / (B) like / (C) cold coffee.

(A) (A) She don't (B) (B) like

(C) (C) cold coffee (D) No error
Complete the dialogue. A: Would you like some tea? B:

(A) Yes, | would like. (B) Yes, | am liking.
(C) Yes, | like. (D) Yes, please.

Rearrange to make a meaningful sentence: always / the truth / speak / should / we
(A) We should always speak the truth.
(B) We should speak always the truth.
(C) We always should speak the truth.
(D) Should we always speak the truth.

Fill in the blank: There isn't milk left in the bottle.
(A) several (B) many
(C) much (D) a few

agfamcom HP PAT Sample Paper 2027 - admission.aglasem.com/hp-pat-sample-paper/

Page 18 of 24



146. Fill in the blank: Look at those dark clouds! It rain.

(A) has been
(C) is going to

(B) was going
(D) will have

147. Fill in the blank: Listen! The baby .

(A) is crying (B) has cried
(C) cries (D) cried
148. Fill in the blank: | him at the market yesterday.

(A) had been meet

(B) have met

(C) met (D) have been meeting
149. Fill in the blank: She in Shimla since 2015.

(A) lived (B) is living

(C) lives (D) has lived

150. Fill in the blank: When we reached the station, the train

(A) had already left

(B) already left

(C) was already leaving (D) has already left
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Answer Key / 3t it

;
11
21
31
41
51
61
71
81
91
101
111
121
131
141
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2
12
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132
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3
13
23
33
43
53
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93
103
113
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133
143

4
14
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134
144
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5
15
25
35
45
55
65
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85
95
105
115
125
135
145
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6
16
26
36
46
56
66
76
86
96

106

116
126
136
146
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7
17
27
37
47
57
67
77
87
97

107

117
127
137
147
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8
18
28
38
48
58
68
78
88
98

108

118
128
138
148

O O » >» W O U W W w O >» U O >»

9
19
29
39
49
59
69
79
89
99
109
119
129
139
149

O ®m 6O W @ W O O » » U W U U O

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

> » U » m ®w O O » U >» W U O >

Mathematics / TIford

1. (B) HCF x LCM = product of the numbers, so LCM =96 x 404 / 4 = 9696.

2. (A) 3125 = 5° has no prime factor other than 2 or 5, so the decimal terminates (13/3125 = 0.00416).
3. (C) 5 is not a perfect square, so /5 is irrational. \/16 = 4, 0.75 = 3/4 and 22/7 are rational.

4. (C) The remainder can be 0 but is always less than the divisor b.

5.B)a+pP=5andaf =6,so 1/a + 1/f = (a + B)/ap = 5/6.

6. (B) Sum of zeros = 1 and product = -6, so the polynomial is x2 — (sum)x + product = x2 — x — 6.

7. (C) Need 2/4 = 3/k = 5/10, so 3/k = 1/2 and k = 6.
8. (A) 1/2 =2/4 but 4/12 = 1/3 # 1/2, so the lines are parallel and the pair is inconsistent.
9.(C)x+y=25andx-y=7give2x=32,sox =16 (and y = 9).

10. (A) x2 - 7x+ 12 =(x - 3)(x — 4), sox =3 or 4.

11.(C) D = b2 - 4ac = 16 — 24 = -8.

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

13. (C) D =25 -24 =1 > 0, so the roots are real and distinct (they are 1 and 2/3).
14.B)agc=a+9d=5+9 x4 =41.
15. (B) S50 = (20/2)[2 x 2 + 19 x 3] = 10 x 61 = 610.

16. (C) They are 14,21, ...,98: n = (98 - 14)/7 + 1 =13.
17.(B) an,1 —an=3(n+1)+2 - (Bn+2) =3.

18. (D) n(n + 1)/2 =210 gives n(n + 1) = 420 = 20 x 21, so n = 20.
19. (D) By the basic proportionality theorem AD/DB = AE/EC, so 3/2 = 4.5/EC and EC = 3 cm.

20. (C) Areas of similar triangles are in the ratio of the squares of corresponding sides: 42: 92 =16 : 81.
21. (D) J[(5-22+ (7 -3 =9+ 16) = 5.

22. (C) (=2 + 6)/2, (4 — 8)/2) = (2, -2).
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23.D)x=(1x7+2x1)/3=3andy=(1x8+2x2)/3=4.

24. (C) It is aright triangle with legs 4 and 6, so area="2x 4 x 6 = 12.

25. (D) cos 8 = /(1 — 9/25) = J(16/25) = 4/5.

26. (B) sin 30° = cos 60° =1/2,s0 1/4 + 1/4 =1/2.

27. (D) tan 42° = tan(90° - 48°) = cot 48°, and tan 48° x cot 48° = 1.
28.(D)cos60°=5/L,soL=5+%=10m.

29. (D) Tangent 1 radius, so length = /(132 — 52) = \J[144 =12 cm.

30. (D) Every line through an interior point cuts the circle at two points, so no tangent is possible.
31. (B) The tangent at any point of a circle is perpendicular to the radius through the point of contact.
32. (B) In quadrilateral OAPB, -OAP = AOBP = 90°, so -AOB = 360° — 180° — 70° = 110°.

33. (D) We need 3 + 5 = 8 equal parts, so 8 points A; to Ag are marked.

34. (A) The angle between the radii and the angle between the tangents add up to 180°, so 180° — 60° = 120°.
35. (A) (60/360) x (22/7) x 21 x 21 = (1/6) x 1386 = 231 cm?2.

36. (B) (90/360) x 2 x (22/7) x 14 = V4 x 88 =22 cm.

37. (D) Circumference = (22/7) x 70 = 220 cm; 1.1 km = 110000 cm; 110000/220 = 500.

38. (A) Perimeter =mir + 2r =22 + 14 =36 cm.

39. (B) Circumference = 44 cm, so r =7 cm and area = (22/7) x 49 = 154 cm?2.

40. (B) V = ¥amirzh = ¥5 x (22/7) x 9 x 7 = 66 cmd.

41. (D) (4/3)n x 27 =1t x 4 x h gives 36 = 4h, soh =9 cm.

42. (C)V=(mh/3)(R2+r2+Rr=mx 1 x (16 + 4 + 8) = 28 cm?3.

43. (C) Curved surface 2mir2 plus the flat circular base mir2 = 3mir2.

44. (C) Mode = 3 Median — 2 Mean = 96 - 60 = 36.

45, (C) Class mark = (lower limit + upper limit)/2 = (10 + 20)/2 = 15.

46. (B) Class marks 5, 15, 25: 2fx =15 + 75 + 50 = 140 and %f = 10, so mean = 14.

47. (B) Primes on adieare 2, 3, 5: P =3/6 = 1/2.

48. (C) There are 2 red kings (hearts and diamonds): 2/52 = 1/26.

49. (D) P(not E) =1 - 0.35 = 0.65.

50. (A) Outcomes HH, HT, TH, TT; three have at least one head, so 3/4.

Physics / vifam

51. (D) f = R/2 =24/2 =12 cm.

52. (C) A plane mirror forms a virtual, erect image of the same size, as far behind the mirror as the object is in front.
53.(A) 1/v=1/f-1/u=-1/15+1/20 = -1/60, so v = —60 cm: a real image 60 cm in front of the mirror.

54. (A) m = —v/u = —(-60)/(-20) = -3: the image is real, inverted and three times the size.

55. (A) A convex mirror always gives an erect, diminished image and a wider field of view.
56.(B)v=c/n=3x10%/1.5=2 x 108 m/s.

57. (C) Glass is optically denser than air, so light slows down and bends towards the normal.

58. (B) P = 1/f (in metres) = 1/(-0.5) = -2 D; it is a concave lens.

59.(A) 1/v-1/u=1/f1/v=1/10+ 1/(-15) = 1/30, so v = +30 cm (real image on the other side).

60. (D) For an object at 2F,, a convex lens forms a real, inverted image of the same size at 2F.,.

61. (D) For any position of a real object, a concave lens gives a virtual, erect, diminished image between F and the
lens.

62.B)P=+3-1=+2D,sof=1/2m=+50cm.

63. (A) The emergent ray is bent away from the original direction; the angle between them is the angle of deviation.
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64. (A) Different colours bend by different amounts in the prism, so white light spreads into a spectrum: dispersion.

65. (C) Violet has the shortest wavelength and the highest refractive index in glass, so it bends the most; red bends the
least.

66. (A) Ciliary muscles change the curvature of the eye lens; this is the power of accommodation.

67. (C) In myopia the image forms in front of the retina; a concave (diverging) lens of suitable power corrects it.
68. (B) The near point of a normal eye is about 25 cm.

69. (A) Fine air molecules scatter shorter (blue) wavelengths much more than red, so the sky looks blue.

70. (A) Starlight passes through air layers of changing refractive index, so its path and brightness keep changing.
71. (B) Charge is measured in coulomb (C); ampere is the unit of current.

72.(C)Q=1xt=0.5x600=2300C.

73. (C)W=QV=2x12=24J.

74. (D) By Ohm's law, | = V/R =6/3 = 2 A.

75. (D) R=pl/A,soR «land R « 1/A.

76. (B) Volume is constant, so doubling length halves the area: R' = p(21)/(A/2) = 4R.

77. (A) In series, R=2+3+5=10Q.

78.(B)1/R=1/6 +1/6 =1/3,soR=3 Q.

79. (C) p = RA/l has units Q x m/m = Q m.

80. (C) R = V#/P = 220%/100 = 48400/100 = 484 Q.

81.(D)E=P xt=1kW x 2 h =2 kWh (2 units).

82. (B) 1 kWh = 1000 W x 3600 s = 3.6 x 10° J.

83. (A) H = VIt = I2Rt for a current | through resistance R for time t.

84. (D) A voltmeter is always connected in parallel across the points whose potential difference is measured.
85. (A) Tungsten has a very high melting point (about 3380 °C) and glows without melting.

86. (B) Field lines emerge from the north pole and enter the south pole outside the magnet; inside they run from south
to north.

87. (B) Hold the wire in the right hand with the thumb along the current; the curled fingers give the field direction.
88. (D) Forefinger = field, middle finger = current, thumb = force (motion) on the conductor.

89. (D) Inside a long solenoid the field lines are parallel and equally spaced, so the field is uniform.

90. (C) An electric motor uses the force on a current-carrying coil in a magnetic field to produce rotation.

91. (D) Faraday discovered in 1831 that a changing magnetic field induces a current in a coil. Oersted found the
magnetic effect of current.

92. (A) A generator rotates a coil in a magnetic field (mechanical work) to induce current (electrical energy).

93. (A) Household AC in India is 220 V at 50 Hz; the current changes direction every 1/100 s.

94. (B) Excess current heats the fuse wire, which has a low melting point, so it melts and breaks the circuit.

95. (D) As per the convention in NCERT, live is red, neutral is black and earth is green.

96. (A) Wind is replenished naturally; coal, petroleum and natural gas are fossil fuels that cannot be renewed quickly.
97. (D) Biogas contains up to about 75% methane, with carbon dioxide, hydrogen and hydrogen sulphide.

98. (C) In a reactor heavy nuclei such as uranium-235 split (fission), releasing large energy.

99. (B) Ozone (O,) in the stratosphere absorbs most of the harmful ultraviolet radiation from the Sun.

100. (B) By the ten per cent law, only about 10% of the energy at one level reaches the next.

Chemistry / TR faaE

101. (D) 17 electrons fill K (2), L (8) and M (7). This element is chlorine.

102. (B) Most alpha particles passed through, but a few bounced back, showing a tiny, dense, positive nucleus.
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103. (A) Isotopes have the same number of protons (atomic number) but different numbers of neutrons, so different

mass numbers.

104. (C) Mg is 2, 8, 2; it loses its 2 valence electrons, so its valency is 2.

105. (C) Neutrons = mass number — atomic number =23 - 11 =12.

106. (D) One compound breaks into two simpler substances on heating, so it is thermal decomposition.
107. (A) Iron is more reactive than copper and displaces it from copper sulphate solution.

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

109. (B) 3Fe + 4H,0 — Fe;0, + 4H, balances Fe (3), O (4) and H (8).

110. (B) Rancidity is oxidation of fats; nitrogen flushing, airtight packing and antioxidants keep oxygen away.
111. (A) Turning red litmus blue shows a base, so the pH is above 7.

112. (D) Baking soda is sodium hydrogencarbonate, NaHCO,. Na,CO;-10H,0 is washing soda.

113. (B) Heating gypsum (CaS0,-2H,0) to 373 K gives plaster of Paris, calcium sulphate hemihydrate.
114. (C) Ca(OH), + Cl, — CaOCl, + H,0, using dry slaked lime.

115. (D) For example, Na,CO; + 2HCI — 2NaCl + H,0 + CO.,.

116. (D) In the reactivity series K > Fe > Cu > Ag; potassium is at the top.

117. (A) Mercury is liquid at room temperature. Bromine is also liquid but is a non-metal; gallium melts only at about 30

°C.
118. (A) Na gives one electron to Cl, forming Na* and CI" ions held by an ionic bond.

119. (B) A thin zinc coat protects iron and steel from rusting.

120. (A) Na and K react violently with oxygen and moisture and can catch fire in air, so they are kept under kerosene.

121. (A) Alkanes are saturated hydrocarbons, e.g. CH,, C,Hg, with formula CnHan,».

122. (A) Two carbons (eth-) with an —OH group (-ol): ethanol.

123. (B) Ethanoic acid CH;COOH has the carboxylic acid group —-COOH.

124. (D) Hydrogen adds across C=C double bonds of unsaturated oils (hydrogenation), an addition reaction.
125. (D) Carbon shares one electron pair with each of the four hydrogen atoms: 4 single bonds.

126. (C) (7 + 39)/2 = 23, which is the atomic mass of sodium.

127. (B) The law of octaves worked well only for lighter elements, up to calcium.

128. (A) Moseley showed that atomic number is the basic property; the modern periodic law is based on it.

129. (C) Nuclear charge increases while electrons enter the same shell, pulling them closer, so atomic radius
decreases.

130. (D) The long form of the periodic table has 18 vertical groups and 7 horizontal periods.
English / 3t

131. (B) Simple past active — was/were + past participle: 'was built'.

132. (C) A real future condition (first conditional) uses if + present simple, will + verb.
133. (C) Comparing one with all others needs the superlative 'the highest'.

134. (A) 'Must' expresses a strong obligation such as a legal rule.

135. (A) 'Yet' joins two contrasting ideas: he was tired, but he still worked.

136. (A) With a past reporting verb, 'l am' becomes 'he was'.

137. (C) 'Honest' begins with a vowel sound (the h is silent), so 'an' is used.

138. (D) 'Who' is the relative pronoun for a person acting as the subject of the clause.
139. (B) 'Since' is used with a point of time (Monday) in the present perfect.

140. (A) 'Bread and butter' is thought of as one dish, so it takes a singular verb.
141. (D) 'Advice' is uncountable: no 'a/an' and no plural form.

142. (A) With a third-person singular subject, use 'doesn't': '‘She doesn't like cold coffee.'
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143. (D) 'Yes, please.' is the natural polite acceptance of an offer.

144. (A) Adverbs of frequency come after the modal: 'should always speak'.

145. (C) 'Milk' is uncountable, so 'much’' is used in negative sentences.

146. (C) 'Be going to' is used for a prediction based on present evidence.

147. (A) 'Listen!' shows an action happening now, so the present continuous is used.

148. (C) 'Yesterday' is a finished past time, so the simple past is used, not the present perfect.

149. (D) An action that began in the past and continues now, with 'since’, takes the present perfect.

150. (A) The earlier of two past actions takes the past perfect.
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