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Question Number : 1 Question Id : 8050421 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

Let ABC be an equilateral triangle with side length a. Let R and r denote the radu of the circumcircle
and the incircle of triangle ABC respectively. Then. as a function of a. the mtic:-%

(A) strictly increases

(B) strictly decreases

(C) remains constant

(D) strictly increases for a < 1 and strictly decreases for a > 1

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 1 Question Id : 8050421 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



" & fok ABC v e fryst 2, foraes q= 1 dfars a @ @ uftee e siaem i s e R
wr %lﬁﬁa%wmﬁa@mg

(A) AfETEd: Fe |

(B) 3Afamea: =T |

(C) Fra @m |

(D) dAfama: gemaft a < 1, vg sifada: memak a > 121

Options:
1. (&)
2. (B
=
4. 1)

Question Number : 2 Question Id : 8050422 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

: . . 1 s
Let b be a non-zero real number. Suppose the quadratic equation 2x% + bx + 5= 0 has two distinct

real roots. Then

1 5
{A}b+3}z

1 5
{B} h+E€:E

(C) b2 —=3b > -2
(D) b2+biz-::4

Options:
1. (&)
2. (B}
=
4. 1D

Question Number : 2 Question Id : 8050422 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cnestion Lakel : MCO



T i b T S et s 81 7 i v e 202 + by + - = 0 F @
EsIcER G RAKE]

1 5
[A}b+3>5

1 5
[B]b‘f‘g(;

(C) b* —3b > =2
1
[D}b2+b—2<:4

Options:
1. (&)
2. E)
=
4. 1)

Question Number : 3 Question Id : 8050423 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

Let p(x) = x% + ax + b have two distinct real roots, where a, b are real numbers. Define g(x) =
p(x?) for all real numbers x. Then which of the following statements are true?
I. g has exactly two distinct real roots

II. g can have more than two distinct real roots
1. There exists a real number @ such that g(x) = « for all real x
(A) Only I

(B) Only I and III
(C) Only II
(D) Only II and III

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 3 Question Id : 8050423 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



maafEp(x) = x% + ax + b, e aw@ b arafaes gEAnt 2, % 21 e areafas g # @i
arefes wEst x & fw g (x) = p(x3) F1 ety Fifsm a@ fo 8 & 97 a1 w7 7 22
. gFFad i araes g

. g %34 e fr-ire arafas @ & wd 2 |

. TFIEAEFEET @ WIFRsFofiamas x Ffaeg(x) = a |

(A) FHTA
(B) shaet 1 0d 111
(C) a1
(D) shaet 11 Td 111

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 4 Question Id : 8050424 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

Let a,, n = 1, be an arithmetic progression with first term 2 and common difference 4. Let M,, be

the average of the first n terms. Then the sum
10

My,
1

n=
18

(A) 110
(B) 335
[y 770
(D) 1100

Options:

1. (A)

2. (E)

3 (Y

4. 1)

Question Number : 4 Question Id : 8050424 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0



ICRCRCD an, Ea‘ﬁrl'fﬁ'ﬁ-ﬂ'a‘ﬁﬁ?{arithmetic progression}%ﬁ%’fﬂ =1 %aﬁtw:ﬁa"rmm
U 2 3 H1E A9 (common difference) 4 8 | AR A TF Mn U N UST T AEd 2, 99 I

10
n=1
FTEM 2

A) 110
(B) 335
©) 170
(D) 1100

Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 5 Question Id : 8050425 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

In a triangle ABC. £ BAC = 90" ; AD is the altitude from A on to BC. Draw DE perpendicular to AC
and DF perpendicular to AB. Suppose AB = 15 and BC = 25. Then the length of EF 1s

(A) 12

(B) 10

(C) 5V3

(D) 5V5

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 5 Question Id : 8050425 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



@ st ABC & 2 BAC = 90 2wd AD, A & w=1 BC w = a1 e wfiders (altitude)

2l3@ DEFRAC & arsga g DF #1 AB S amaa @ smar g |1 a9 dfF AB = 15w
BC = 252 a1 EF & &< s anft 2

(A) 12
(B) 10

©) 5v/3
(D) 5V5

Options:
1. (&)

2. (B)
3. (T

4. D)

Question Number : 6 Question Id : 8050426 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

The sides @, b, ¢ of a triangle satisfy the relations ¢? = 2ab and a® + ¢* = 3b*. Then the measure
of £ BAC, in degrees, is

(A) 30

(B) 45

(C) 60

(D) 90

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 6 Question Id : 8050426 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



v P A et @, b wd ¢ &, e fau c? = 2abw@a? + ¢ = 3bia=giTaEm
£ BAC =149M 3191 (degrees) § &1 21T 2

() 30

(B) 45

() 60

(D) 90

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 7 Question Id : 8050427 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

Let N be the least positive integer such that whenever a non-zero digit ¢ is written after the last digit
of N, the resulting number is divisible by ¢. The sum of the digits of N is

(A) 9

(B) 18

() 27

(D) 36

Options:
1. (&)
2. (B}
> )
4. (L)

Question Number : 7 Question Id : 8050427 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



aH & o N Ueh THT =HaH GRTeqs qUlTer 39 Toh 2 for Ster ot N o 3ifaw ofer o a1e o193 ois ¢
fora faam stTo 4t wftomdt e ¢ g wsA Er St & | dd N o aft 291 % JRT 1 HE 941 0 2
(A) 9
(B) 18
() 27
(D) 36

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 8 Question Id : 8050428 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

Let x4, x5, ..., X1; be 11 distinct positive integers. If we replace the largest of these integers by the
median of the other 10 integers, then

(A) the median remains the same
(B) the mean increases

(C) the median decreases

(D) the mean remains the same

Options:
1. (&)
2. B}
=)
4. ()

Question Number : 8 Question Id : 8050428 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



TH & g, X, ., Xqp 11 T emTenes quite 21 3fe e wad 5 quites 1 9w 10 qorfeRt &
rfererRT § faeenfue forar smar 2, a1

(A) ATfeTeRT 3Tufeatda =t |
(B) o ¢ ST |

(C) HTFET=RT =2 ST |

(D) 3f9q qufEfaa & |

Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 9 Question Id : 8050429 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

The number of cubic polynomials P(x) satistying P(1) = 2,P(2) = 4,P(3) =6,P(4) =8is

(A) 0

(B) 1

(C) more than one but finitely many
(D) infinitely many

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 9 Question Id : 8050429 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

w fr T s () B S P(1) = 2,P(2) = 4,P(3) = 6,P(4) = 8=uge
AL ?

A) 0

(B) 1
(C) U& ¥ 21feres, W Hifga

(D) 3= d

Options:



1. (&)
2. (B)
3.0
4. )

Question Number : 10 Question Id : 80504210 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

A two-digit number ab is called almost prime if one obtains a two-digit prime number by changing
at most one of its digits a and b. (For example, 18 is an almost prime number because 13 1s a prime
number). Then the number of almost prime two-digit numbers 1s

(A) 56
(B) 75
(C) 87
(D) 90

Options:

1. (A)

2. (B}

I ()

4. (D)

Question Number : 10 Question Id : 80504210 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

W%Wﬁﬁw;ﬁ HHT=T-I {f.'h.rm,:a'.fprf.fne)ﬁﬂﬁ%ﬁ%ﬁ%@ﬁ@%[a a1 b}ﬂ*ﬁ
I3 1 T IE 37 3T T TSI AT BT AT 2|

(F2ET & fqu: 10 U= 39T UTT ST € iR 13 UF 39S ) 99 UHT 2 37T arelT 19T I
&I e BT |

(AY56
(B)75
)87
(D)90

Options:
1. (&)
2. E)
=
4. 1)

Question Number : 11 Question Id : 80504211 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1



Cuestion Label : MCC

Let P be an interior point of a convex quadrilateral ABCD and K, L, M, N be the midpoints of

AB,BC,CD, DA respectively. If Area(PKAN) = 25, Area(PLBK) = 36, and Area(PMDN) = 41,
then Area(PLCM) is

(A) 20
(B) 29
(C) 52
(D) 54

Options:

1. A)

2. (B}

I ()

4. (D)

Question Number : 11 Question Id : 80504211 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

ﬁfg{s P w% 31a@ =94 (convex quadrilateral) ABCD = W%T{Hﬁr_g K,L,Mtwd N g=m¢
#am: AB,BC,CD wa DA %MW%I&W(FKAN) = 25, #mwa (PLBK) =
36, &=wa (PMDN) = 41 2aa g%at (PLCM) Fan 2 2

(A) 20
(B) 29
(C) 32
(D) 54

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 12 Question Id : 80504212 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD

The number of non-negative integer solutions of the equations 6x + 4y +z =200andx +y+ z =
100 is

(A) 3
(B) 5
© 7
(D) Infinite



Options:
1. (&)

2. (B)
3. (T

4. D)

Question Number : 12 Question Id : 80504212 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

gt 6x + 4y + z = 200w x + y + z = 100 3 3TR0TcHS (non-negative) T
T I T FT A 2

(A) 3
(B) 5
(& 7
(D) 3T°d

Options:
1. (a)

2. (B)
3.0

4. (D)

Question Number : 13 Question Id : 80504213 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD

Let
N; = 2°° + 1and N, = 165.

Then

(A) N; and N, are coprime

(B) the HCF (Highest Common Factor) of N; and N, 1s 55
(C) the HCF of N; and N, 1s 11

(D) the HCF of Ny and N, 1s 33

Options:
1. (&)
2. (B}
> )
4. (L)



Question Number : 13 Question Id : 80504213 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

e
N, =2 +1wN, = 165%,

(A) Ny @& N, Tza=g geam # |

(B) N; @@ N, & wew| a99aas 1A 55 7|
(C) Ny wa N, &7 wewm gamgas wrae 11 2|

(D) N, v N, % ueay gumdds #1919 33 2 |

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 14 Question Id : 80504214 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

Let [ > 0 be a real number, C denote a circle with circumference [, and T denote a triangle with
perimeter [. Then

(A) given any positive real number &, we can choose C and T as above such that the ratio

Areal@) is oreater than a
Area(T) B
; i _ . Area(C)
(B) given any positive real number . we can choose C and T as above such that the ratio e
1s less than
; . Area(C) . .
(C) given any C and T as above, the ratio e independent of C and T
(D) there exist real numbers a and b such that for any circle € and triangle T as above, we must
. Area(C)
have a < reEr = b
Options:
1. (4]
2. (B

302



4. ()

Question Number : 14 Question Id : 80504214 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

A R | > 0 vk gt @, C wh ga € sk aitt [ 2, wa T ush B 2 forgenr aiwm [
)

A) TG @ Tk IHTeHS ATdtas 9@ &, a6 SUeh C Ua T UH =3(d fhT o1 Hehd &, 518 g

ger (C)
T ﬁﬂW{T}:) azl
B) AT @ Uk YATHF Idrdes BT 2, 99 STk C v T Uy =[&fea foru 51 |k 2, TS oo
= D a g

2 gawe (T)

%ﬁﬁmﬁ'w?‘aﬁmwm” Cus T ffe e 2|

gwer (T)
D) STt §@d a T b #va E, Siswk ga C @ hvs T fkiwa < iz—g <b
STE 2 |
Options:
1. (&)
2. @)
3 (]
4. D)

Question Number : 15 Question Id : 80504215 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD

The number of three digit numbers abc such that the arithmetic mean of b and ¢ and the square of
their geometric mean are equal 1s

(A) 9

(B) 18
(C) 36
(D) 54

Options:
1. (&)
2. (B}
S
4. 1)



Question Number : 15 Question Id : 80504215 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

T o i1 F19E abe TMIER 2, fF b @ ¢ 1 Sl siad sue sartd ofved & o
e £ | 7 Tt gt (abe) e de e 2

(A) 9

()18

(C) 36

(D) 54

Options:
1. (&)
2. B}
> )
4. (L)

Fart I Physics

Display Number Panel: Yes
Group All Questions: No

Question Number : 16 Question Id : 80504216 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

Various optical processes are mvolved m the formation of a rambow. Which of the following

provides the correct order m time m which these processes occur ?

(A) Refraction, total nternal reflection, refraction.
(B) Total mnternal reflection, refraction, total nternal reflection.
(C) Total mnternal reflection, refraction, refraction.

(D)Refraction, total internal reflection, total nternal reflection.
Options:

1. (&)

2. (B}

=202

4. D)



Question Number : 16 Question Id : 80504216 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

T 35N 6 107 5 Sgd At i SR Sied it 8 | 1 3 A i 37 SGRIST & 89T % ATAR e
o 5FY oI ol ©Y U S90dT © 2

(A) ST, of ST TR, ST
(B) I ST Tad, ST9a, I07 Tiafeh wad
(C)of SATdfER Trad, S, Aaede

(D) SYGH, q0F ST e, 07 Tidfeh wad

Options:
1. (&)
2. (B}
S
4. 1)

Question Number : 17 Question Id : 80504217 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

A specially designed Vernier calliper has the main scale least count of 1 mm On the Vernier scale
there are 10 equal divisions and they match with 11 main scale divisions. Then, the least count of the
Vernier calliper 1s

(A) 0.1 mm
(B) 0.909 mm
(C) 1.1 mm

(D) 0.09 mm
Options:

1. (A)

2. (B}

(Y

4. 1D

Question Number : 17 Question Id : 80504217 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cnestion Lakel : MCO



T e ®Y H FAC gQ AT FHIAH (Vernier calliper) E) RG] UM 1 FeTaqi®h (least count) 1 mm 2l
I T 9 10 FHI TS 2, ST HE UM o 11 o1 o aier 2 | 9o Hiciul 1 Acdaqis #1e 2

(A) 0.1 mm
(B) 0.909 mm
(C) 1.1 mm

(D) 0.09 mm

Options:
1. (&)
2. (B}
=
4. 1D

Question Number : 18 Question Id : 80504218 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

A steel ball 1s dropped mn a viscous hiquid. The distance of the steel ball from the top of the hiquid 1s
shown below. The termunal velocity of the ball 15 closest to

0.4
0.3

.2

Distance (m)

0.1

(] =+

Time (s)

(A) 0.26 m/s
(B) 0.33 m/s
(C) 0.45 m/s
(D) 0.21 m/s
Options:
1004

Z (B}
S (Y

4. (D)



Question Number : 18 Question Id : 80504218 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

T 39T 61 715 I Th M (viscous) S T IRAT ST € | 5 <ht 370t ¥ ¢ 7ia i <t i & < ame fe
T 1 <917 T © | 716 o ST 9T (terminal velocity) 5T € @1 T 2

0.4 pa

=
e
e 18

Distance {m)

0.1 re

Time (s)

(A)0.26 m/s
(B) 0.33 m/s
(C)0.45 m's
(D) 0.21 m/s

Options:

1. (a)

2. (B)

3 02

4. [

Question Number : 19 Question Id : 80504219 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



A student n a town i India, where the price per unit (1 umit = 1 kW-hr) of electricity 1s Rs. 5.00,
purchases a 1 kVA UPS (unmterrupted power supply) battery. A day before the exam, 10 friends
arrive to the student’s home with therr laptops and all connect thewr laptops to the UPS. Assume that
each laptop has a constant power requirement of 90 W. Consider the following statements:

I: All the 10 laptops can be powered by the UPS if connected directly.
II: All the 10 laptops can be powered if connected using an extension box with a 3 A fuse.

III: If all the 10 friends use the laptop for 5 hours, then the cost of the consumed electricity 1s about
Rs. 22.50.

Select the correct option with the true statements.

(A)I only

(B)I and IT only
(C)I and IIT only
(D)II and IIT only

Options:
1. (&)
2. (B}
=
4. 1)

Question Number : 19 Question Id : 80504219 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



I % T 16t | fIld T <X 5.00 . Wid 3613 (1 615 = 1 kW-hr) & | 3 26T 1 O fommeff 1 kva sz
a1t T 01T, (UPS — #1emed itk i) Eliedr © | o & o fo1 ved, fammefi & 10 fior a1 dver
(laptop) &1 fomeff & =X 311 S € TR ff 3% 379 <we & UPS ¥ SIS &d © | O oo 6 e
SI9eTT 0l 90 W o1 F577d 91 (power) =T STavehdl €, T 0 Tl R =R &<

L: T+l 10 U1 =i .51 T, W Tl ST F <A™l S Ahal |

[1: @Y 10 ATTT T 3A 6 FI (fuse) ATt Toh TRISTH ST (extension box) ¥ SIS F =TT ST @ohdl
gl
[11: 16 @t 10 Foer Aderd =i 5 = ao =iefid €, a ST fargd 1 e %, 22.50 |

et AT I

(A)Fad |
(B)hael 1 TH 11
(C)hae 1 T 111
(Dyehae 11T 11

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 20 Question Id : 80504220 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

Frosted glass 1s widely used for translucent wmdows. The region where a transparent adhesive tape
1s stuck over the frosted glass becomes transparent. The most reasonable explanation for thus 1s,

(A) diffusion of adhesive glue mto glass.

(B) chemical reaction at adhesive tape - glass interface.

(C) refractive mdex of adhesive glue 1s close to that of glass.
(D) adhesive tape 1s more transparent than glass.

Options:
1. (&)

2. (B)
3.0



4. ()

Question Number : 20 Question Id : 80504220 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

_g’ﬁﬂﬁ?[ (frosted) i ol AT TR (translucent) f\@mﬁWW% | gmfaﬁadﬁf\wﬁfﬁﬁm
TS TREIT SRS (adhesive) <0 o1 o4 © 9% (o0 TGS a1 SITAT &, a9 3Ueh! Teid qehtind SATeAT &7 BTt

(A)ITRIST TG i o 3iet i@ g ST 2 |
(B) 37T &9 U i o STaUYE (interface) T S dTell THIRIE SATSToRT o FHR0T |
(C) ST T T Ui i d oh ST o GHT S |
(D) 3RS T i< 4 377ersh TR 2 |
Options:
1. (4)
2. (B)
3. (C)
4. D)

Question Number : 21 Question Id : 80504221 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD



Consider two equivalent, triangular hollow prisms A and B made of thin glass plates and arranged
with negligible spacing as shown in the figure. A beam of white light i1s mcident on prism A from the
left. Given that the refractive index of water 1s inversely related to temperature, the beam to the right
of prism B would NOT appear white i1f

Wwhite light

(A)both prisms are filled with hot water (70 °C).

(B) both prisms are filled with cold water (7 °C).

(C) both prisms are empty.

(D)prism A 1s filled with hot water (70 °C) and prism B with cold water (7 °C).

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 21 Question Id : 80504221 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



@il WY Ui {59 A TS B 9dcl i @i qigdi § =+ 8 | 59 feH1 i (eagan sk fom=n < g |
TSI = off=r 1 0 0 ] | T 4d T (white light) 951 59 A TUAIE AR @ SATferd gian &) fean gan & 6
RTIT T STUeHIeh STet o AI9HI 6T SAsHHIITC 2, Tl o191 Uof {959 B i 213 A1 4 7 fewrt 7

(A)EAT fosai § mf 5/e (70 °C) TR |
(B) =T fiswi & 32151 (7 °C) 9O B |
(C)=HT fI=n @i & |
(D)fS=1 A § T 5 (70 °C) T {4=9 B § 319 (7 °C) ¥ & |
Options:
1. (4)
2. (B)
2. (C)
4. D)

Question Number : 22 Question Id : 80504222 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

A ball 1s moving uniformly mn a circular path of radms 1 m with a time period of 1.5 s. If the ball 1s
suddenly stopped at t = 8.3 s, the magnifude of the displacement of the ball with respect to its

position at t = 0 s 15 closest to

(A) 1 m

(B)33m
(C)3m
(D)2 m

Options:
1. (&)
2. B}
=)
4. )



Question Number : 22 Question Id : 80504222 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

U 78 1 m A1 aTed Il 0 W UHEHN ®9 4 T @ | 39l T 1 SAEd Fe 1.5 s | AfS T @l

SIS t = 8.3 s W UF AT, G t = 0 s T AT & GIIET S T [T 395 ° ohdeh Heahedd g 2

(A) Il m
(B)33m
(C)3m
(D)2 m

Options:

1. (4

2. (B)

=00

4.1

Question Number : 23 Question Id : 80504223 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

A particle shdes from the top of a smooth henuspherical surface of radms R which 1s fixed on a
horizontal surface. If it separates from the henusphere at a height h from the horizontal surface then

the speed of the particle 1s

(A)V(2g(R — h))
(B)V(2g(R + h))
(C)V2gR
(D)V2gh

Options:

1. (&)

2. (B}

=

4. 1D

Question Number : 23 Question Id : 80504223 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



T R o= aer 1 e, 5okt uae fawt 2, afas g o Tt 1@ 2 | UF 0 30 312 el g W

e S R Y O 36 #1 © | A1 07 &fas 908 9 4 5913 W 312, NelhR 808 H ST 8l 11 8,

KT T =T T BT 2

(A)V(2g(R —h))
(B)V(2g(R +h))

(C)v2gR
(D)W2gh
Options:
1. (A)
2. (B
3 0C)
4. ()

Question Number : 24 Question Id : 80504224 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD

The nuclear radius is given by R = rgA%/?, where 1, 1s constant and A is the atomic mass number.

Then,

(A) The nuclear mass density of U%*® is twice that of Sn''*.
(B) The nuclear mass density of U**® is thrice that of Sn''®.
(C) The nuclear mass density of U*** is the same as that of Sn''”.

(D) The nuclear mass density of U>*® is half that of Sn'"®.

Options:
1. (&)
2. B}
=)
4. )

Question Number : 24 Question Id : 80504224 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



ATisehi s ey weiiern g 531 STt 8: R = rAL/3, 9181 ry U s aen A T 9 € | 7 5 9 et

FITFTE ?

(A) U™ 1 A11¥ehiT 229 5 Sn'* U TATE |
(B) U™ 1 A1 749 5 Sn'* A A T3 |
(C) U™ 1 AT Z49H B Sn''® o e € |

(DYU™ 1 TSR 2oa9 M 9ecd Sn''° a1 3T 2 |

Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 25 Question Id : 80504225 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

The electrostatic energy of a nucleus of charge Ze 1s equal to kZ°¢’/R, where k is a constant and R 1s
the nuclear radms. The nucleus divides into two daughter nucle1 of charges Ze/2 and equal radu. The

change m electrostatic energy in the process when they are far apart 1s

(A)0.375kZ°e’/R
(B)0.125kZ°e’/R
(C)kZ’e*/R
(D)0.5kZ°¢’/R

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 25 Question Id : 80504225 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO



U Ze AT % TR hT ool FeId il kZe/R €, &l k Ch (Hdih a1 R AMehi =2 € | 71 1o Ze/2
ST et & Fafd Aeehi 7 forerfead sram & | =i 2 < dafd e b St @ gd g ae S1d 8, 9 39 i |
Tt Syegd 351l H g Uiad 1 31 I R 2

(A) 0.375kZ°€’/R
(B) 0.125kZ°¢’/R
(C) kZ°e’/R

(D) 0.5kZ°¢’/R

Options:
1. (&)
2. (B}
=
4. 1D

Question Number : 26 Question Id : 80504226 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1

uestion Label ; MCQ

Two masses M, and M, carry positive charges @, and Q,, respectively. They are dropped to the floor
in a laboratory setup from the same height where there 15 a constant electric field vertically upwards.

M, hits the floor before M,. Then,

(A)Q1> Q2
B)Q1<Q:
(CYM,Qy > M0,
(D)M;Qz > M2Q,

Options:
1. (&)
2. (B}
=
4. (L)

Question Number : 26 Question Id : 80504226 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD



-

M, @ M, =t fi &, fSmeh aames stae o Q) U Q, ® | 21 fiSt 5t us S o uwua e e |

TR ST € | fererd & SreAie foun | S @ 8 | fig M fis M, 9 9 S Wi 2, @

(A)Qy=0Q;
(B)Q, <@,
{C }M].Ql = M2 02

(DIYMQ7 = M504
Options:
1. (A)
2. (E)
3 (Y
4. 1)

Question Number : 27 Question Id : 80504227 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

Which one of the following schematic graphs best represents the variation of PV (i Joules) versus T
(in Kelvin) of one mole of an ideal gas? (The dotted line represents PV =T.)

(A) (B)

PV ()

L |

(%] D)
4
PV (D) o
= >
T (K) T (K)
Options:

1. (&)



2. (B)
3.0
4. (D)

Question Number : 27 Question Id : 80504227 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD

Uh Hiet HATGH T | PV (S, J) 1 T (shica, K) o A1er §¢ qRed shi i & = gefid s 2
(frgam @ PV = T i weikia #dt 8)

(A) (B)

PV (7)

T (K) T (K)

©) (D)

PV () e

v

T (K) T (K)

Options:
1. (&)
2. (B}
=
4. 1)

Question Number : 28 Question Id : 80504228 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



Mumbai needs 1.4 x10'? litres of water annually. Its effective surface area is 600 km® and it receives
an average ramfall of 24 m annually. If 10% of this ram water 15 conserved it will meet

approximately

(A) 1% of Mumbai's water needs.
(B) 10% of Mumbai's water needs.
(C) 50% of Mumbai's water needs.

(D) 100% of Mumbai's water needs.
Options:

1. (&)

2. B

=3 (]

4. )

Question Number : 28 Question Id : 80504228 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

Hefg 1 T 1.4 x10'2 et St T STEwHhal € | Hoi 1 T I8 &% 600 a1 km © FT T81 374
AT AT 2.4 m B | AT 10% T o ST i SR [T ST T, efs 7 - o seR STet ol SATaahal o1 &1
STt |

(A)1%
(B)10%
(C)50%
(D) 100%

Options:

1. (&)

2. (B}

I

4. 1D

Question Number : 29 Question Id : 80504229 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



. A mass M moving with a certam speed V collides elastically with another stationary mass m. After
the collision the masses M and m move with speeds V' and v respectively. All motion 15 mn one
dimension Then

AV =V + v
BV =V +v
QV' = (V + v)/2
M =V + V'
Options:

1. (A)

2. (B)
3. i)

4. (D)

Question Number : 29 Question Id : 80504229 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

SN M & @ fUg V =91 8 =ed § m S 6 O R fis 8 Toamed §9eT &l © | 69T 6 916

A M a1 m 1 T 99 V! q9T v g Sdt © | @t et i fa v w@e e, ar

AWV =V +v
BV =V +v
V' =V + v)/2
ODw =V + V
Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 30 Question Id : 80504230 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



.Four rays, 1, 2, 3 and 4 are incident normally on the face PQ of an 1sosceles prism PQR with apex
angle @ = 120°. The refractive indices of the material of the prism for the above rays 1, 2, 3 and 4
are 1.85 195 205 and 2.15, respectively and the surroundmg medium 1s awr. Then the rays

emerging from the face QR are

(A)4 only.

(B) 1 and 2 only.
(C) 3 and 4 only.
(D)1, 2,3 and 4.

Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 30 Question Id : 80504230 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

AR 00 1, 2, 3 T 4 T WHIGETG 959 PQR o PQ Wl TR i=aiad A Idd sidl © | 39 T5rH =1 3 0T £Q
A 120° & | T55T 1 31Tk 50T 1, 2, 3 U9 4 & fequ ohmem: 1.85, 1.95, 2.05 99T 2.15 & | afS 18 =

T 1 W1 &1, dl Bedsh QR ¥

(A)Fae foror 4 frfa gt |

(B) oAt fopur | U 2 et g |
(C) et four 3 U 4 Ffa gef |
(D& 0T 1, 2, 3 W& 4 Fria gt |

Options:
1. (&)
2. (B}
=
4. 1D

Part ] Chernistry

Display Number Panel: Yes
Group All Questions: No



Question Number : 31 Question Id : 80504231 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

The hybridizations of N, C and O shown in the following compound

N=C=0

respectively, are

(A) sp, sp, sp
(B) sp-. sp”. sp*
(C) spZ. sp. sp
(D) sp. sp. sp

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 31 Question Id : 80504231 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



frafafea @i g N, C 23 O 1 0T HHeT: =1 2 2

N=C=0

(A) Sp°, sp, sp’
(B) sp?, sp?, sp?
(C) Sp°, Sp, Sp
(D) Sp, Sp, sp°

Options:
1. (&)
2. B}
=)
4. (L)

Question Number : 32 Question Id : 80504232 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

The following compounds

%\/\M/\N.\

dare

(A) geometrical isomers
(B) positional 1somers
(C) optical 1somers

(D) functional group 1somers

Options:
1. (&)

2. (B)
30



4. ()

Question Number : 32 Question Id : 80504232 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

frefeTia J1fTe &

/\/\ W

(A) SATTHATT THEET
(B) Rt wmmaaa

(C) g qHE=d

(D) Torarer= vz wHTETa

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 33 Question Id : 80504233 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



The major product of the following reaction

Br 1. excess alc. KOH
Br &
F’h)\/ 2. NaNH,
3. H;0"
15
H
(A) Ph——H (B) ph)ﬁ/"'
Br
Br Br
(©) ph/%/"' (D) Ph)ﬁ/ &
Br H
Options:
1. (A
2. (B
30D
4. (D)

Question Number : 33 Question Id : 80504233 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



EESIRICERCIRIER )

Br 1. excess alc. KOH

-

Br
Ph 2. NaNH,
3. H;0*

T &I IATT TS 2

H
(A) Ph—=H (B) ph/Lﬁ/H
Br
Br Br
© wNM® e
Br H
Options:
1. (&)
2. (B}
3. ()
4. D)

Question Number : 34 Question Id : 80504234 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



[UPAC name of the following compound

HO

1S

(A) 1-hydroxycyclohex-4-en-3-one
(B) 1-hydroxycyclohex-3-en-5-one
(C) 3-hydroxycyclohex-5-en-1-one

(D) 5-hvdroxycyclohex-2-en-1-one

Options:
1. (&)
2. (B}
> )
4. (L)

Question Number : 34 Question Id : 80504234 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



AfeTrad ek &7 [UPAC AT FTE 2

HO

(A) |-BTSgIaTaTSFATead-4-39-3-3T9
(B) 1- ETSSIRARTSHARH-3-57-5-3T
(C) 3- TSGR THTSFAE - 5-5- | - 3T
(D) 5- BTESIFH TSR -2-39- 1 -3TH

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 35 Question Id : 80504235 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD

In water-gas shift reaction. hydrogen gas is produced from the reaction of steam with

(A) methane
(B) coke
(C) carbon monoxide

(D) carbon dioxide

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 35 Question Id : 80504235 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1



Cuestion Label : MCC

W-ﬁﬁ{rﬁl fafera (water-gas shift reaction) ¥ f3raes @rer wa it AfuTRam o aggre 9 1
IcUTE BIAT € 2

(A) HIT
(B) FTF
(C) T HIFT ATHITIES

(D) FTe SEATEEE
Options:
1. (&)
Z. B
202
4. (D)

Question Number : 36 Question Id : 80504236 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

Treatment with lime can remove hardness of water caused by

(A) CaCls
(B) CaSOy4
(C) Ca(HCO3)
(D) CaCO;s

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 36 Question Id : 80504236 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



frreaferRaa = & foresh ST i Tt SieT T FSIAT 1 = o AT AT ZI0 S R ST HehalT 2 2

(A) CaCl,

(B) CaSO,

(C) Ca(HCO;),
(D) CaCO,

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 37 Question Id : 80504237 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

The most polarizable ion among the following is

(A) F
(B) I'
(C) Na*
(D) CI°

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 37 Question Id : 80504237 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO



fr=forfaa o o gew afess ﬂﬂ“ﬁﬂ (polarizable) STEFT HH AT L 2

(A) F
(B) I
(C) Na™

(D) Cl

Options:
1. (&)
2. B}
=)
4. ()

Question Number : 38 Question Id : 80504238 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

For a multi-electron atom. the highest energy level among the following 1s

(Ayn=5,I1=0,m=0,s=+%
B) n=4,1=2,m=0,5s=1Y
Cyn=4,1=1,m=0,s=+%
D) n=351=1.m=0,s=+%

Options:
1. (&)
2. E)
=
4. 1)

Question Number : 38 Question Id : 80504238 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0



THh W 9THIT (multi-electron atom) & ToTU TeTeIfad ¥ waT=e Sl T hH ATE 2

Ayn=51=0m=0s=+%
Byn=4,1=2, m=0,s=+%
Oyn=41=1,m=0,s=+%
Oyn=51=1,m=0,s=+%

Options:
1. (&)
2. E)
=
4. 1)

Question Number : 39 Question Id : 80504239 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

The oxide which 1s neither acidic nor basic 1s

(A) As203
(B) SbsO10
(C) N20O
(D) Na:O

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 39 Question Id : 80504239 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO



I ©T JFETSE T BTAT 8 ST & T 2 2

(A) As,O,
(B) Sb-lolﬂ
(C) N,O

(D) Na,O
Options:

1. (A)

2. (B}

N ()

4. 1D

Question Number : 40 Question Id : 80504240 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cnestion Lakel : MCO

The element whose salts cannot be detected by flame test is

(A) Mg
(B) Na
(C) Cu
(D) Sr

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 40 Question Id : 80504240 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



frefafaa aa (elements) 7@ 58 & o9 & sarer gden (flame test) §RT Y&=TH T8 EZIEE

qHAT R ?

(A) Mg
(B) Na
() Cn

(D) Sr

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 41 Question Id : 80504241 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

The plot of concentration of a reactant vs. time for a chemical reaction is shown below:

concentration

Y

0 fime

The order of this reaction with respect to the reactant is

(A) 0
(B) 1
©) 2

(D) not possible to determine from this plot



Options:
1. (&)
2. (B
=
4. 1)

Question Number : 41 Question Id : 80504241 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

et Tramafaer a1fyfsran & foru s1fierres &1 w1 va we & e e i gwrfar man 2 |

concentration

0 time

AFE F ol dm Ifutrr Hrwfe w2 2

A) 0
B) 1

[y 2
(D) 39 @ ¥ g T ava 78 2 |
Options:
1. (&)
2. (B)
2.0
4. (D)

Question Number : 42 Question Id : 80504242 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



During the free expansion of an ideal gas n an i1solated chamber,

(A) mternal energy remains constant
(B) internal energy decreases

(C) work done on the system is negative
(D) temperature increases

Options:
1. (&)

2. (B)
2.0

4. ()

Question Number : 42 Question Id : 80504242 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

ATt B § 3T1ET 19 % T TER % 3N,

(A) TR Ho1t For =t 2 |
(B) AT St wedt @l 2 |

(C) Trerma o foram T R ROTTeR e BT # |

(D) ATYAN T2 |

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 43 Question Id : 80504243 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



The number of moles of water present in a spherical water droplet of radius 1.0 cm 1s

[Given: density of water in the droplet = 1.0 g cm™]

&) =

(B) =

27

(C) 24n
2
(D) 5

Options:
1. (&)
2. (B}
=
4. (L)

Question Number : 43 Question Id : 80504243 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

1.0 cm Forsam i 51 Eﬁﬁq‘g{ (water droplet) ¥ SUTEId STeT & HIAT Shl HEAT 347 2 2
ﬁﬁ%ﬁﬁzﬁ'ﬁﬁﬂm =1.0gem™]

Options:
1. (&)
2. B}
=)
4. ()



Question Number : 44 Question Id : 80504244 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO

Among the following, the correct statement about cathode ray discharge tube 1s

(A) the electrical discharge can only be observed at high pressure and at low voltages
(B) 1n the absence of external electrical or magnetic field, cathode rays travel in straight lines
(C) the characteristics of cathode rays depend upon the material of electrodes

(D) the characteristics of cathode rays depend upon the gas present in the cathode ray tube

Options:
1. (&)
2. B}
S
4. 1)

Question Number : 44 Question Id : 80504244 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

FfeRad  © i 91 U4 HuTs fRor faemt Feft (cathode ray discharge tube) % forw =t 22

(A) FeereTe SR e T ot et foreger ot o1 3 i werat 21|

(B) aTer ferepa 31K ek 8 3 31ra § et fervor et et # =rerdt € |
(C) FITS 0N F ATeTeror soaers & yerd T v 2 2 |

(D) Serre feror eft o Sufed e ot &t Ferre Tt o srfirereror it e 2 |

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 45 Question Id : 80504245 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



For a spontaneous process

(A) enthalpy change of the system must be negative
(B) entropy change of the system must be positive
(C) entropy change of the surrounding must be positive

(D) entropy change of the system plus surrounding must be positive

Options:
1. (&)
2. (B}
> )
4. (L)

Question Number : 45 Question Id : 80504245 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

e Hﬂ:i—‘;[g\rli (spontaneous) Ifsra & fequ

(A) T #1 et uftads sEomerss ST =1feT |

(B) T o1 U=gTHit Uftad= eTens 2T = |

(C) ufeaeT 1 Tt Ui TR BT =R |

(D) T v qitasT & Uit uftaae o1 I SATeHeR BT =T |

Options:
1A
2. (B}
3. )
4. (L)
Part I Biology
Display Number Panel: Yes
Group All Questions: No

Question Number : 46 Question Id : 80504246 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1



Cuestion Label : MCC

Which one of the following is a CORRECT statement about primate evolution?

(A) Chimpanzees and gorillas evolved from macaques

(B) Humans and chimpanzees evolved from gorillas

(C) Humans. chimpanzees and gorillas evolved from a common ancestor
(D) Humans and gorillas evolved from chimpanzees

Options:
1. (&)

2. (B)
3. i)

4. (D)

Question Number : 46 Question Id : 80504246 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

FAREa o W i A1 H2F TR-AFE (primates) 3 S5 & 00 § Hal 87

(A) Fad=it qer ittt =1 3fgwm ﬁﬁﬁg—mﬁ R (macaques) ffEiﬂT 2l
(B) T e ferifsht anr fgemm i @ ga 2
(C) 9, THd=i T Miitear 1 3fgHd 3938 (common) @HHEN?I

(D) =T T Tt 1 3fghm =il 4 g el

Options:
1. (&)
2. (B
=
4. 1)

Question Number : 47 Question Id : 80504247 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0



The crypts of Lieberkiihn are found in which one of the following parts of the human digestive tract?

(A) Oesophagus
(B) Small intestine
(C) Stomach

(D) Rectum

Options:
1. (&)
2. (B}
> )
4. (L)

Question Number : 47 Question Id : 80504247 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

=1 o ¥ A a7 F & e f:ﬂ@ltgﬁ G H{gfﬁchléi (crypts of Lieberkiihn) 973 STt 87

(A) TG (0esophagus)
(B) BT 31

(C) HA™EE

(D) 9e¥ME (rectum)

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 48 Question Id : 80504248 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



Removal of the pancreas impairs the breakdown of

(A) lipids and carbohydrates only
(B) lipids and proteins only
(C) lipids, protems and carbohydrates

(D) proteins and carbohydrates only

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 48 Question Id : 80504248 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD

IR © 3T (pancreas) &1 e & W =1 0 ¥ frar fa@ves arfea gare?

(A) Fae fafieg qor FEieEee #

(B) T feafusy o« iei=a &
(C) Teafuz, I o Fraierzeed &1
(D) AT T T FAeZeed H
Options:
1. (&)
2. )
= (]
4. D)

Question Number : 49 Question Id : 80504249 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0



Microscopic examination of a blood smear reveals an abnormal increase i the number of granular cells

with multiple nuclear lobes. Which one of the following cell types has increased in number?

(A) Lymphocytes
(B) Monocytes
(C) Neutrophils

(D) Thrombocytes

Options:
1. (&)

2. (B)
S (8

4. (D)

Question Number : 49 Question Id : 80504249 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cnestion Lakel : MCO

FER 31T (blood smear) GG HHHEFJ H\&qﬁﬁﬁﬂﬁw F T FHS FachI-TISH (mu [tiple nuclear
lobes) AT SHTOTHTET FHITITRTTT (granular cells) &f @@= g W@Eﬁ 72| e o v R i
o fr e A T

(A) F!“éﬂﬁ*‘lﬂ (lymphocytes)

(B) AFM=ECH
(C) =giithe
(D"' g R .

Options:

1. (&)

2. B)

=)

4.[0)

Question Number : 50 Question Id : 80504250 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



Which one of the following genetic phenomena is represented by the blood group AB?

(A) Codominance
(B) Dominance
(C) Overdominance

(D) Semidominance

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 50 Question Id : 80504250 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

T TS AB, 1 W 1o ST TNTe ST i 291iar &7

(A) TE-THIaT (co-dominance)

(B) weTear

(C) #ATI-Tiar (over-dominance)
(D) STifSTeR-setferar (semi-dominance)

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 51 Question Id : 80504251 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



The mode of speciation mediated by geographical isolation is referred to as

(A) adaptive radiation
(B) allopatric speciation
(C) parapatric speciation

(D) sympatric speciation

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 51 Question Id : 80504251 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO

T eTeh T2aehtoT 2 HR0T §HAT AT SEHH (speciation) FT FHEeIl &7

(A) Whﬁw (adaptive radiation)
(B) IEL2IEES (allopatric) ElGEECE]

(C) TN (parapatric) ST Sw&a

(D) OIS (sympatric) ENGEECE]

Options:
1. (&)
2. (B}
=)

4. [

Question Number : 52 Question Id : 80504252 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



Which one of the following metabolic conversions requires oxygen?

(A) Glucose to pyruvate
(B) Glucose to CO; and ethanol
(C) Glucose to lactate

(D) Glucose to CO2 and H20

Options:
1. (&)
2. (B
S (0
4. 10

Question Number : 52 Question Id : 80504252 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

7 1 ¥ T 3uTa=rit 9iac o TeTe ST IsH shi STTagaehdl sidl &7

(A) TSI I UTEEE o

(B) IS 1 CO, FIR T 5

(C) IS ol e |

(D) IS T CO, 3R H,0 |

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 53 Question Id : 80504253 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO



Where are the proximal and distal convoluted tubules located within the human body?

(A) Adrenal cortex
(B) Adrenal medulla

(C) Renal cortex

(D) Renal medulla

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 53 Question Id : 80504253 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD

HIE IR H FHioRer TR GUed SaTierd A1y el 1S <Al 87

(A) ﬂfﬂww (Adrenal cortex)
(B) ﬂf%ﬁ?a‘EFq?-IlTET (adrenal medulla)
(C) I e (renal cortex)

(D) T HEAIT (renal medulla)

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 54 Question Id : 80504254 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD



In a diploid organism. when the locus X 1s mactivated. transcription of the locus Y is triggered. Based on

this observation, which one of the following statements is CORRECT?

(A) X 1s dominant over Y
(B) X 1s epistatic to Y
(C) Y 15 dominant over X
(D) Y 1s epistatic to X
Options:
1. (4]

2. (B)
3.0

4. (D)

Question Number : 54 Question Id : 80504254 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD

forelt Tamforar sfiar o ST foig ¥4 (locus) X i STl v Toram ST & A ST fofrg Tt Y 31 Sierad
ST (trigger) BIGT &1 26 T&07 o STRIK W (=7 1 € il @1 o &\t 22

(A) Y & F9T X Tret (dominant) 2l
(B) Y & 3 X JeIeT (epistatic) B
(C) X & S Y JHE |

(D) X & FUX Y el 2

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 55 Question Id : 80504255 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO



Which one of the following sequences represents the CORRECT taxonomical hierarchy?

(A) Species, genus, family, order
(B) Order. genus, family. species
(C) Species. order. genus, family

(D) Species, genus, order. family
Options:
1. (&)
2. (B)
30
4. D)

Question Number : 55 Question Id : 80504255 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

(B kAR THH (sequence) T arfihia UG (taxonomical hierarchy) i EyIare?

(A) ST, 391, &, 01
(B) TIOT, =91, &, AT
(C) ST, Tror, =9, hed

(D) Srfd, =91, 71T, e

Options:
1. (&)
2. (B}
=)
4. (L)

Question Number : 56 Question Id : 80504256 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lateal - MCOD



Which one of the following organs 1s NOT a site for the production of white blood cells?

(A) Bone marrow
(B) Kidney

(C) Liver

(D) Spleen

Options:
1. (&)
2. (B
=
4. 1)

Question Number : 56 Question Id : 80504256 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel : MO0

9 1 |1 ST 4a SR BUTRST  Scd1e T 78l 67

(A) 3TfEr ==
(B) Ia
(C) T

(D) wAT=T (Spleen)

Options:
1. (&)
2. (B}
3. )
4. (L)

Question Number : 57 Question Id : 80504257 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Lakel - MO



Which one of the following anatomical structures 1s involved in guttation?

(A) Cuticle

(B) Hydathodes
(C) Lenticels
(D) Stomata

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 57 Question Id : 80504257 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

1 5 4 i T T IIRiRE ST faSEd (uttation) H TeTH €9

(A) FfeHe
(B) 1A TT (hydathodes)
(C) ATA-TT (lenticels)

(D) T (stomata)

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 58 Question Id : 80504258 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



Which one of the following parts of the eye 1s atfected in cataract?

(A) Cornea

(B) Conjunctiva
(C) Retma

(D) Lens

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 58 Question Id : 80504258 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakel : MO

=7 I @ s1f@ o & @ v Fifaanfse i sEeen o wnfad srar g2

(A) Aq-IeE (cornea)
(B) H—PJEIT (conjunctiva)
(C) ‘g'fg‘?l?lﬁ (retina)

(D) &

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 59 Question Id : 80504259 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO



Which one of the following organisms 1s a bryophyte?

(A) Liverwort

(B) Volvox

(C) Chlamydomonas
(D) Fern

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 59 Question Id : 80504259 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Label : MO

7T 1 4 i 1 ST AR

(A) faaae

(B) ATeHTad

(C) FTAHTZS MM
(D) 9ot (Fern)

Options:
1. (&)
2. (B}
=
4. (L)

Question Number : 60 Question Id : 80504260 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cuestion Latel - MCOD



During oogenesis in mammals. the second meiotic division occurs

(A) before fertilisation
(B) after implantation

(C) before ovulation

(D) after fertilisation

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 60 Question Id : 80504260 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 1
Cestion Lakbel : MO

IT 3 3725 (oogenesis) & T fﬂ‘acﬂﬁ ERIEEED] GERT =T el gl 87

(A) Fe=m (fertilization) £? Y i
(B) A9l (implantation) & g
(C) TS T (ovulation) T T8¢t
(D) == ag

Options:
1A
2. (B}
3. )
4. (L)
Part Il Mathernatics
Display Number Panel: Yes
Group All Questions: No

Question Number : 61 Question Id : 80504261 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO



Let a, b, ¢, d be distinct real numbers such that a, b are roots of x% —5¢cx — 6d = 0. and ¢, d are

roots of x2 — 5ax — 6b = 0. Then b + d is

(A) 180
(B) 162
(C) 144
(D) 126

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 61 Question Id : 80504261 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO

a, b, ¢, d fir= areafis deard 39 vr € % q vd b g x2 — S5cx — 6d = 0% 9w d
wd ¢ wd d gt x2 — S5ax — 6b = 0Fqmdl a5 b + d #=n# 2

(A) 180

(B) 162

(C) 144

(D) 126

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 62 Question Id : 80504262 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO



LetS = {1,2,3,...,100}. Suppose b and ¢ are chosen at random from the set S. The probability that
4x? + bx + ¢ has equal roots is

(A) 0.001
(B) 0.004
(C) 0.007
(D) 0.01

Options:
1. (&)

2. (B)
3. (T

4. D)

Question Number : 62 Question Id : 80504262 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO0

S = {1,2,3,...,100}. Hﬁ@f%b@Cﬁ‘&lﬂﬁ'ﬂsﬁﬂ@&’[irandom}“ﬁqﬂﬂmW%I
a9 4x% + bx + ¢ % vell % S EH ) Tl w2

(a) 0.001
(B) 0.004
(c) 0.007
(D) 0.01

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 63 Question Id : 80504263 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO



Let N be the set of positive integers. For all n € N, let
fo= (4 )Y —n1f3
and

A ={nEM:f”+1{3{n+1}2{,3c:f}:}

Then

(A)A=N

(B) A 1s a finite set

(C) the complement of A in N is nonempty, but finite
(D) A and 1ts complement in N are both infinite

Options:
1. (&)

2. (B)
3.0

4. [

Question Number : 63 Question Id : 80504263 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO

TR o N v amreres e s aq==a 2 | afin € N & fquam

fo=(n+1D)Y3 —nl/?
e

i {“ S S T "":f”}

A)A =N

(B) A = Hifiq o= 2 |

() A= N ﬁqﬁlﬂlﬂt—tﬁ (complimentary set) 3IF (nonempty) %, Wﬁ'&lﬁ% I
(D) Awd A =1 N ¥ oo ayeara a1 & SAHha ¢ |

Options:
1. (&)
Z. E)
S (0
4. 10

Question Number : 64 Question Id : 80504264 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical



Correct Marks: 2
Cuestion Lakel - MO

A prime number p is called special if there exist primes pq, P2, P3, P4 such that
P=DP1+tP2=DP3— Pa

The number of special primes is

(A) 0

(B) 1

(C) more than one but finite
(D) infinite

Options:
1. (&)
2. (B
=
4. 1)

Question Number : 64 Question Id : 80504264 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO0

U THIST HE&AT P 1 7 foiT (special) F8T ST 2, 96 A9 G Py, P2, P3, Py TIFRH
i

p=p1+p2=Dp3— Ps
T UHT foraHT faure stysg s & 2

A) 0

(B) 1
(C) U § 31ferer , Wi Hif

(D) 3T

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 65 Question Id : 80504265 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO



Let ABC be a triangle in which AB = BC. Let X be a point on AB such that
AX:XB = AB: AX. If AC = AX, then the measure of ZABC equals

(A) 18°
(B) 36°
() ht®
iy a”

Options:

104

2. (B

= (|

4. (D)

Question Number : 65 Question Id : 80504265 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Latel - MCOD

uret fof ABC o P 2 e ferg AB = BC 21 e fof X' AB U wa v fareg @ fomre fore
AX:XB = AB: AX | 3 AC = AX, 79 =1 LABC 1A 22

T
(B) 36°

(C) 54°
oy £ 2°

Options:
1. (&)
2. (B}
=)
4. (L)

Fart IT Physics

Display Number Pane: Yes
Group All Questions: No

Question Number : 66 Question Id : 80504266 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel - MO



A water-proof laser pomter of length 10 em placed m a water tank rotates about a horizontal axis

passing through its center of mass in a vertical plane as shown in the figure. The time period of
rotation 1s 60 s. Assuming the water to be still and no reflections from the surface of the tank, the

duration for which the light beam escapes the tank i one time period 1s close to (Refractive index of
water = 1.33)

40 ¢m

(A)8.13 s

(B)14.05 s
(C)16.27 s
(D)23.86 s

Options:
1. (&)
2. (B}
=)
4. ()

Question Number : 66 Question Id : 80504266 Question Type: MCQ Display Question Number : Yes SingleLine Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Lakbel : MO



ST Toh =1 et 1 <911 7190 €, U 10 om &6l Siei¥s (water-proof) @isi 219 (laser pointer) T UHT H 9L
3 1 81 T8 ISR 2T AU ST s ¥ TS 5T T &l 3T o AU FHea e del § O HLdl 8, fSrasht
SEd I 60 s 8 | T ST o STt ok € a1 3 =l ¥de d Wadd el aidl &, dsl U ST1dd Flel 4 Jeh1ET
UST e ¥ e 4 o SITeX [HeherdT & (T ol STadaish = 1.33)

40 em
30 em : A0 em

[
4
A
¥

(A)8.13s
(B) 14.05 s
(C)16.27 s
(D) 23.86s

Options:

1. (&)

2. (B

S (0

4. 10

Question Number : 67 Question Id : 80504267 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Lakel : MO

In an hour-glass approximately 100 grans of sand fall per second (starting from rest), and it takes 2
sec for each sand particle to reach the bottom of the hour-glass. If the average mass of each sand
particle 1s 0.2 g then the average force exerted by the falling sand on the bottom of the hour-glass 1s

close to

(A)04N
(B)0.8 N
(Q)12N
(D)1.6 N

Options:
1. (&)

2. (B)
2.0



4. ()

Question Number : 67 Question Id : 80504267 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO

T {d-921 (hour-glass) ¥ @ 100 T o1 Wi Uehe =t < ¥ faummaea @ = v 2 | o T <51 =6t 1 92t
& A=l 99 W IgaH | 2 Uehs @I § | AR 1T 0 & S8 299H 0.2 g 8, 79 FRd 8¢ @ § WS &
T T R TE §U & T SITHd AH (1 o e i

(A)0.4 N
(B) 0.8 N
(C)1.2N
(D) 1.6 N

Options:

1. (&)

2. (B}

=

4. (L)

Question Number : 68 Question Id : 80504268 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Latel - MCOD



A student uses the resistance of a known resistor (1 Q) to calibrate a voltmeter and an ammeter using
the circuits shown below. The student measures the ratio of the voltage to current to be 1x10° Q in
circutt (a) and 0.999 Q in comcuit (b). From these measurements, the resistances (mn Q) of the

voltmeter and ammeter are found to be close to:

(a) (b)

(A)10% and 1072
(B)10° and 1073
(C)10* and 10°

(D)1072 and 10°

Options:
1. (&)
2. B}
I
4. 1D

Question Number : 68 Question Id : 80504268 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO



U B U 19 G9 (1 Q) el Tt 1 ST H F U Jiecdied q97 U ITHe FT AHee
(calibrate) =1 2TH@ H =TT 7T fe=[q 9F099 %1 I9A1T Td §Y HLA1 € | T8 B TS () H {9 91 90
ST I 1X10° CQ HI9AT & T TR (b) H Free @1 {9=I 91 & SH91d i 0.999 O AIIAT & | 30 A1 &
STUR leeHied T STHTE 1 Al AT e 3 FHepead 2 (Q ) |

(a) (b)
(Ay10°d 107
(B)10°Td 10°
(C)10° W= 10°

(D)10° & 10°
Options:
1. (A)
2. (E)
3 (Y
4. 1)

Question Number : 69 Question Id : 80504269 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO0



A hot arr balloon with a payload rises in the air. Assume that the balloon 1s spherical m shape with
diameter of 11.7 m and the mass of the balloon and the payload (without the hot air nside) 15 210 kg.
Temperature and pressure of outside air are 27 °C and latm=10° N/m’ respectively. Molar mass of
dry ar 1s 30 g. The temperature of the hot ar mside 1s close to, [The gas constant R = 8.31
J/K/mol]

(A)27 °C
(B) 52 °C
(C) 105 °C
(D)171 °C

Options:
1. (&)
2. B}
I
4. 1D

Question Number : 69 Question Id : 80504269 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO



T T T AT TESRT 39 WRATT (payload) o W1 84T H W 3341 @ | HH g o mieftr A e
oS ol SR 1.7 m & T T[ea AR ARANT ({1 77 841 X gY) 1 A S48 210 ke & | Ffe STeX ohl g1
I AT T ST 56391 27 °C T 1 atm = 10° N/m? € 37 Gt 41 31 Hiei 579 30 g ©, ds [osTi o 3T

ohT T 4T ST AT9EH = & Hehedd 21 (T e R = 8.31 J/K/mol]

(A)27 °C
(B)52 °C
(C) 105 °C
(D)171 °C

Options:
1. (&)
2. (B}
I
4. 1D

Question Number : 70 Question Id : 80504270 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Label : MO

A healthy adult of height 1.7 m has an average blood pressure (BP) of 100 mm of Hg. The heart 15
typically at a height of 1.3 m from the foot. Take the density of blood to be 10° kg/m’ and note that
100 mm of Hg 1s equivalent to 13.3 kPa (kilo Pascals). The ratio of BP i the foot region to that m

the head region 1s close to

(A)one.

(B) two.
(C) three.

(D) four.

Options:
1. (&)
2. (B}
=)
4. )

Question Number : 70 Question Id : 80504270 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Lakbel : MO



U, TE HST 6l Sell3 1.7 m & QT 8T S1ad ThHard (BP) TR Hg T 100 mm § | @HI-IG: €99 dodar d

1.3 m o SIS T EHT 2 | T o o6 T B e 10° kg/m?® B | Aeal &0 S RAT &6 o Theril 1 S et

& THehedd B <4 2 T35 TRT T 100 mm 13.3 kPa (Tohell UreheT) & s 2 |

(A)UH
(B)al
(C)dH

(D)1t

Options:
1. (&)

2. (B)
3. (T

4. (D)

FPart Il Chernistry

Display Number Panel: Yes
Group All Questions: No

Question Number : 71 Question Id : 80504271 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cnestion Lakel : MCO

PbO> is obtained from

(A) the reaction of PbO with HCI
(B) thermal decomposition of Pb(NO3); at 200 °C
(C) the reaction of Pb3;04 with HNO;

(D) the reaction of Pb with air at room temperature

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 71 Question Id : 80504271 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical



Correct Marks: 2
Cuestion Lakel - MO

a9 fFE 9 PbO, TR EMT R

(A) PbO F |1 HC &7 AR &

(B) 200 °C T Pb(NO,), F At T=eT (thermal decomposition) £}
(C) Pb,O, 3 T HNO, FI AR o
(D) e 19 YT 24T 3 97 Pb Fr 1fufemar g

Options:
1. (&)
2. (B}
3. )
4. (L)
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No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel - MO

; ; s PV .
For one mole of a van der Waals gas, the compressibility factor Z (= E) at a fixed volume will

certainly decrease if

Ly L 1)

[Given: “a”, “b” are standard parameters for van der Waals gas]

(A) “b” increases and “a” decreases at constant temperature
(B) “b” decreases and “a” increases at constant temperature
(C) temperature increases at constant “a” and “b” values
(D) “b” increases at constant “a” and temperature

Options:

104

2. (B

300

4. )
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No Option Orientation : Vertical
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Cestion Label : MO



T AT STSTaTer 719 3 1T fEeR STae W S eadT Tons Z (= -:;—-D fAfea w9 | gear 2 afe
(e mn 2 36 <o v b FietarTer 19 & v HIds 2

(A) TR ATUshR UX b SIgaT & 3T “a” FeaT 2 |
(B) TEoR 10T o2 “b” 51T @ 3R “a” T 2 |
(C) R o T “b> TR T AT e ¥ |

(D) TET “a” UF ATIHH W “b” FEATE |

Options:
1. (&)
2. (B}
=
4. 1D
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Correct Marks: 2
Cnestion Lakel : MCO

The correct statements among the following

1.  Eas (H) > E2s (L1) > Eas (Na) > Eas (K)
1.  The maximum number of electrons in the shell with principal quantum number » 1s equal to
2n*
1. Extra stability of half-filled subshell is due to smaller exchange energy

1v.  Only two electrons, urespective of their spin, may exist in the same orbital
are

(A) 1and 11
(B) 11 and 111
(C) m1and 1v
(D) 1and 1v

Options:
1. (&)

2. (B)



3.0
4. (D)
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fefciRad =T 5 § & |1 98 2 |

. Ey (H)>E,, (Li) > Es, (Na) > Ey, (K)
1l T FaieH HE&AT 1 AT F4 | STewad seagT ol 66 20 7 |
il 37l WX 5 Iushet 1 Afafeh T F1eT (smaller) fomma il & #wror aran 2 |

1v. =Rt & fuer foreft uep enfdlea 0 AT 3t SO M T Hhd @ |

(A) iTd i
(B) ii T ii
(C) iii T iv
(D) 1T iv

Options:
1. (&)
2. (B}
=
4. 1D
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Cnestion Lakel : MCO



An organic compound contains 46.78% of a halogen X. When 2.00 g of this compound is heated

with fuming HNO; 1n the presence of AgNOs, 2.21 g AgX was formed. The halogen X 1s
[Given: atomic weight of Ag =108, F =19, C1=35.5, Br=80, I=127]

(A F
(B) Cl
() BE
(D) 1

Options:
1. (&)
2. (B}
=)
4. (L)
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IS el AN 46.78 % 1S eciis X T@dl € | §6 Fie 71 2.0 g 54 9Ha HNO, % H1 AgNO;
&1 Suftufa &g fFr mar a1 2.21 g AgX ATt gae X e @

[T T ST Ag = 108, F = 19, Cl = 35.5, Br = 80, 1 = 127]

(A) F
(B) ClI
(C) Br

(D) 1
Options:
1. (A)
2. (B)
(Y
4. 10
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An organic compound X with molecular formula C¢Hio, when treated with HBr, forms a gem
dibromide. The compound X upon warming with HgSO4 and dil. HSO4, produces a ketone which

gives a positive 1odoform test. The compound X 1s

(A) \/\ (B)

© e @) >

Options:
1. (&)
2. (B}
I
4. 1D
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ATV T CH, , T U FTa(eh AN X, 5 HBr o HTe AR T 2, S STSar1ss s ¢ |
AT X, HgSO, T& a7 H,SO, o BT TH & T U FIeH Ica= HLaT &, S SATesh STTATSIHH
Ttequr g @ | AT X B

(A) /\ (B S

(R - @) 2 S

Options:
1. (&)
2. (B}
3. )
4. (L)
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Question Number : 76 Question Id : 80504276 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cestion Lakel : MO

A cell weighing 1 mg grows to double its initial mass before dividing into two daughter cells of equal
mass. Assuming no death. at the end of 100 divisions what will be the ratio of the mass of the entire

population of these cells to that of the mass of the Earth? Assume that mass of the Earth is 10** kg and 2!°

1s approximately equal to 1000.

(A) 10728
(B) 107
(01
(D) 10°

Options:
1. (&)

2. (B)
30

4. (D)
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Cestion Label : MO

| ot a9 arett v FIfvE 0 TR ZomE § 3 A 9 St 8 SR e g o e
FoAH ATl & FatcAl Sca et 8] Fle 3wl 6 7 TEl et 8 Al 100 fordrsHi & 3w 39
I TITRTST 1 et S T Y21 o Fo o Hed AT ST S HH At foh To=ft =1 5e9m 102 ke

qT 2'° ST 1000 o SRR 2

(A) 107
(B) 107
(C) 1

(D) 10°

Options:
1. (&)
2. (B
=
4. 1)
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No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel - MO

Papaya 1s a dioecious species with XY sexual genotype for male and XX for female. What will be the

genotype of the embryos and endosperm nuclei after double fertilization?

(A) 50% ovules would have XXX endosperm and XY embryo. while the other 50% would have XXY
endosperm and XX embryo

(B) 100% ovules would have XXX endosperm and XY embryo

(C) 100% ovules would have XXY endosperm and XX embryo

(D) 50% ovules would have XXX endosperm and XX embryo. while the other 50% would have XXY

endosperm and XY embryo

Options:
1. (&)

2. (B)
2.0

4. ()

Question Number : 77 Question Id : 80504277 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical
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qoffaT @ i Uah- T (dioecious) TSI T 3GTET0T 8, STal AL &l ¢iitieh S-S XY T HTaT &7 XX
2l fsf= (double fertilization) & 39 'Hc‘\lﬁﬁ?ﬂ W{endosperm} o Shraehl (nuclei) =T SiHT-SRET 24T
E-; || '

(A) 50% sfisiig 7 XXX G q=r XY YoT Silfch 99 50% sfi=iie 7 XXY gordrT =1 XX 4o |
(B) 100% 15T 7 XXX Ui q=1 XY 47 |
(C) 100% fI5ig 7 XXY Ui 7= XX 9T 8]
(D) 50% SfisTig 3 XXX YU T XX 40T Sflich 919 50% sfisiie 7 XXY Jordi 71 XY 9or &i|

Options:
1. (&)
2. (B}
=)
4. (L)
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Correct Marks: 2

Cuestion Lakel - MO

Solid and dotted lines represent the activities of pepsin and salivary amylase enzymes of the digestive

tract, respectively. Which one of the followmg graphs best represents their activity vs pH?

(A) (B)
r-f"'\ ‘1" j.r
., ‘, “. 1 !
& ' . T 5 H
"B ] \ = \ i
8 I\ = A o
*EE l'jl "" é IIL'. .rj
FJ ' ‘\.J‘I
1 5 10 1 5 10
pH pH
(©) (D)
7 2
= ,
1 5 10 1 5 10
pH pH
Options:
1. (&)
2 ()
=3 !
4. (L)
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=1 o2 o AT 1 3y vd @fved W@ 9= O H ET: 9t Ud @R o S U 6
ToraTereRaT ol SuITdT 81 77 3 & &l a1 [t pH & arde 3ehT TRareaahar (activity) &1 @aid €9 9

(A)
£
;f N
. i LY
Fan I b
= ; A
= ] !
5 . \
< r’ ‘t.
£
1 5 10
pH
(©)

Ir:'r
k>
«;

1 5 10
pH
Options:
104
2. 1B
300
4. (D)
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Cuestion Lateal - MCOD

(B)

Activity

(D)

Activity

5 10

If the gene pool of the locus X in the human genome 1s 4. then what would be the highest possible

number of genotypes in a large population?

(A) 6
(B) 8

(C) 10
(D) 16

Options:
1. (a)



2. (B)
3.0
4. (D)
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Correct Marks: 2
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e AT o 7 ot Trﬂ'r[ﬁir_dj e (locus) X &I -1 (gene pool) 4 & & 2T aATaTat H Sfi1-

(A)6
(B) 8
(C) 10

(D) 16

Options:
1. (&)
2. B}
> )
4. (L)

Question Number : 80 Question Id : 80504280 Question Type: MCQ Display Question Number : Yes Single Line Question Option :
No Option Orientation : Vertical

Correct Marks: 2
Cuestion Lakel : MO



Match the plant hormones in Column I with their primary function in Column II.

Column I Column 11

P. Abscisic acid 1) Promotes disease resistance
Q. Ethylene 11) Maintains seed dormancy
R. Cytokmin 111) Promotes seed germination
S. Gibberellin 1v) Promotes fruit ripening

v) Inhibits leaf senescence

Choose the CORRECT combination.

(A) P-iii, Q-iv, R-i S-i
(B) P-ii, Q-iv. R-v, S—ii
() Pow: Qi B3 Bl
(D) P-iv. Q-ii. R-iil S-v

Options:
1. (&)
2. (B}
=)
4. (L)
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T [ o TTET BT ol &+ 115 762 70 3eh W fes sl § e 3T Set @4 arel fashed &l <34
G2y

w1 M

p. Tsfafas® s i) T SCRTErsha T SIemaT <ar
Q. ufifer ii) ST SR T =TT WEAT

R. W3Rt iii) =TT STEROT T sTerar aar &
S. foestferm iv) e % T ol el ST ¢

v) O T SR (senescence) = Tefrd (inhibit) &EAT

(A) P-i,, Q-iv, R-1, S-1
(B) P-u, Q-iv, R-v, S—ii
(C)y P-v, Q-1ii, R-11, S-1

(D)P-1v, Q-ii, R-1ii, S-v

Options:
1. (&)
2. (B}
=)
4. )



