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INSTRUCTIONS
> The question paper consists of two parts (both contain only multiple choice questions) for 100 marks.

There will be four sections in Part-A (each containing 15 questions) and four sections in Part-B (each
containing 5 questions).

> There are Two parts in the question paper. The distribution of marks subjectwise in each part is as under
for each correct response.

MARKING SCHEME :
PART-A:
MATHEMATICS
Question No. 1 to 15 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
PHYSICS
Question No. 16 to 30 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
CHEMISTRY
Question No. 31 to 45 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
BIOLOGY
Question No. 46 to 60 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.

PART-B :

MATHEMATICS

Question No. 61 to 65 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
PHYSICS

Question No. 66 to 70 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
CHEMISTRY

Question No. 71 to 75 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
BIOLOGY

Question No. 76 to 80 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
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PART-I
One Mark Questions

MATHEMATICS

1. Let ABC be an equilateral triangle with side length a. Let R and r denote the radii of the circumcircle and
- . . : . R
the incircle of triangle ABC respectively. Then, as a function of a, the ratio —
r

(A) strictly increases (B) strictly decreases
(C) remains constant

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

M o f& ABC U& wHa1g Bl &, R ol @ d@8 a @ 21 uRga U4 sidgal @) 3o Ha%: RTdre |

aaa%m%trﬁsatrm?

(A) J1faria: e | (B) rfamiq: & |
(C) faa w_m| (D) Iaria: sgm I a< 1z |
Ans.  (C)
. . R
Sol. In an equilateral triangle R = 2r = T =2,Va
2. Let b be a non-zero real number. Suppose the quadratic equation 2x2 + bx + % = 0 has two distinct real
roots. Then
(A)b+1>E (B)b+1<E (C) b2-3b > -2 (D)b2+i<4
b 2 b 2 b2

Wﬁﬁ?bwmﬁwﬁ?ﬁm?lﬁﬁﬁﬁ?mﬂﬁw2ﬂ+bx+%zoiﬁﬁﬁf_ﬂaﬁﬁiﬁ

T 2| T
A bsts> B) b+l ©) b2—3b > -2 D) b2+ = <4
b 2 b 2 b?
Ans. (C)
Sol.  Discriminant = b? —% >0 (for real roots)

_ (-2 +2b+4)
B b
= b e (—»0, 0) U (2, »)

which is a subset of solution set of b2 — 3b + 2 > 0 Hence (C)
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Ans.

Sol.

Ans.

Sol.

Let p(x) = x2 + ax + b hawe two distinct real roots, where a, b are real numbers. Define g(x) = p(x3) for all
real number x. Then which of the following statements are true ?

I g has exactly two distinct real roots

1. g can have more than two distinct real roots

M. There exists a real number a such that g(x) > o for all real x

(A) Only 1 (B) Only land Il (C) Only i (D) Only Il and 1l

AM of f& p(x) = x2 + ax + b, W&l a Y4 b IRIe F&K 8, & < A< aRdfds o 8 | Wi ardfde Tl
x @ Qg g(x) = p(x3) ®1 IR HIRIT | T /1 § & DA F2F 9 7 2

l. g ® dad a - arafds qa 2|

1. gd I A e M-~ ardfds go 81 5 2 |

1. g JRAfAS TR o 39 UBR & f 9l arRafas x & folg g(x) > B |

(A) DI | (B) ®aa | Ta Il (C) ®ad Il (D) ®adt Il TG Il

(B)

If o, B are roots of p(x) =0

Roots of g(x) = 0 are x3 =, B

Hence only 2 real roots

=2
further g(x) > b— Y V xeR.

Hence | & Il are correct

Let an, n > 1, be an arithmetic progression with first term 2 and common difference 4. Let Mn be the

10
awverage of the first n terms. Then the sum ZMn is :
n=1

(A) 110 (B) 335 (©) 770 (D) 1100
A an, Th SIHIORNT G (arithmetic progression) 8, ST&f n >1 8 3R 9 A &1 UgaT U 2 38R

10
AE3fAR (common difference) 4 8 | A o f& Ma U8 n Ucl &1 a8, T9 I ZMn FIT BRI
n=1

(A) 110 (B) 335 (C) 770 (D) 1100
(A)
Zn: 2+(r-14
M, :':17:2(n+1)—2=2n

n
Hence ZMn =110
n=1
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5. In a triangle ABC, ZBAC = 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 is

(A) 12 (8) 10 (©) 543 (D) 5+/5
e st ABC H /BAC = 90° © Td AD, A Yol BC R W= 1 U el (altitude) & | 3@ DE &1 AC &

o 9ad Td DF dl AB & ofFdd Wl Sidl 2 | @9 o fdb AB = 15Td BC = 25 8, dd EF &I oW1 T 8RN |

(A) 12 (B) 10 ©) 543 (D) 5+/5
Ans. (A)
Sol.
C
25
E D
20
0
A = B
15
AD = 2(Areaof ABC) _ 20x15 _ 12
BC 25
Note that AFDE is a rectangle
Hence AD = EF.
6. The sides a, b, ¢ of a triangle satisfy the relations c2 = 2ab and a2 + ¢2 = 3b2. Then the measure of ZBAC,
in degress, is :
(A) 30 (B) 45 (C) 60 (D) 90
o S @ YOS a, b Td ¢ B, o/ a folg ¢2 = 2ab Td a2 + ¢2 = 3b2 A9 & | T IV /BAC &I AF 30,
(degrees) ® @1 I ?
(A) 30 (B) 45 (C) 60 (D) 90
Ans. (B)
Sol. Substitute ¢? = 2ab in a2 + ¢2 = 3ab?

= a?+2ab-3ab?2=0 = (a-h)(@@+3b)=0

—a=b&c=av2 = /A=/B=45
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Ans.

Sol.

Ans.
Sol.

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 c. The sum of the digits of N is :

(A)9 (B) 18 (C) 27 (D) 36

A o & N T U1 <Aq9 g9Ad ONd 39 UBR 2 fb o/ M N & 3ifcH 3/ & 918 R[> 3 c ford
f&am Sy o1 aRem WRe ¢ ¥ AHIST BT ORI B | 99 N @ A 3fh] @ AR B A4 FIT 8RN ?

(A) 9 (B) 18 (C) 27 (D) 36

(A)
Let the number be N

If we write c after the last digit now number is 10N + ¢
Now c|ION +c Vc=1,2, ..... , 9
=Cc|lIONVc=1,2, ..... , 9

=c|N forc=4,7,9

Hence N is LCM of (4, 7, 9) = 252

so sum of digit = 9

Let x1, X2, ...., x11 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

A9 o B xa, x2, ..., x11 11 = &9 QUi & | AR 7 HeW IS UG BT W 10 qUifen] @l ATfeTat &
faRenfia fhar S 8, a9

(A) TifegeT euRaftd @ (B) 3T ¢ SIQT |

(C) w1 T e | (D) 3iraa suRafda <= |
©

Let Xx1 < X2 < X3 ...... X11

median of X1, X2 .....x10 is 5 JZFXG

Now the new set of number are xi, x2, ....xs, % y +e.X10

.. Xg+Xg
Hence median is — < X6

= median decreases
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Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

The number of cubic polynomials P(x) satisfying P(1) = 2, P(2) = 4, P(3) =6, P(4) =8 s :
(A)0 (B)1

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

W fdas w1 98Us P(x) ©, ST P(1) = 2, P(2) = 4, P(3) = 6, P(4) = 8 31 |J< x4 © ?

(A)O (B)1
(C) & ¥ 1fd®, w Affg (D) 3id
(A)

Note that p(x) —2x = a(x =1) X = 2) (x = 3) (x — 4)

since p(x) is a cubic polynomial, this is not possible

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 is a prime number).
Then the number of almost prime two-digit numbers is :

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

TP T AP B T ab JFUSI-YR (almost prime) Td Rl B TH 30D BN T b (a A b) P g8 o7
TR IE G 3D P ST AT 81 Il 2 | (SIERVT & oY © 10 U ST U 6T & e 13 T ISy

2) 79 XA 2 3BT drell MST U TR A Bl

(A) 56 (B) 75 (C) 87 (D) 90
D)
Since there exists a prime in every set of the form {10a +b,a=1,2, ....,9,b=0, 1, 2,....,9}

Hence ewery two digit number is almost prime.

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

S5 P t& @@ Iyl (convex quadrilateral) ABCD & 3&% © U4 fd=5 K, L, M Td N yoIi¥ % AB, BC,
CD Ud DA & A= fdg | IR &=hd (PKAN) = 25, &FHA(PLBK) = 36 T2 &a%dl (PMDN) = 41 8 T4
SABAPLCM) a1 BRI ?

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

©

Resonance Eduventures Ltd.

Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAXNo. : +91-022-39167222

To Know more : sms RESO at 56677 | Website: www.resonance.ac.in | E-mail: contact@resonance.ac.in | CIN : UB0302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehuok‘com,f’ResunanceEdu utwitter.com/ResonanceEdu www,yuutuhe.Dom/resowatch Eblog‘resunance,ac.ir

This solution was download from Resonance Solution portal PAGE #5



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE: 03-11-2019 | STREAM - SA

Sol.
Note : Area of AAPN = Area of APDN
Area of AAPK = Area of APBK
Area APCL = Area of APBL
Area of APCM = Area of APDM
Hence . Area (PKAN) + Area (PLCM)
= Area (PMDN) + Area (PLBK)
Hence Area (PLCM) = 36 + 41 — 25 = 52
12. The number of non-negative integer solutions of the equations 6x + 4y + z=200and x +y + z = 100 is :
(A)3 (B) 5 ©7 (D) Infinite
FAIDRON 6x + 4y + 2 =200 Td x + y + z = 100 & FFMHSB (non-negative) YUl Sl I AT FIT RN
(A3 (B)5 ©7 (D) 3
Ans. ()
Sol. Subtracting the given equations we get 5x + 3y = 100
X =20- 3y
5

=y is multiple of 5, let y = 5k
x = 20 — 3k

Hence numbers of solutions are 7.
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13.

Ans.
Sol.

14.

Let

N1 = 2% + 1 and N2 = 165.

Then

(A) N1 and N2 are coprime (B) the HCF (Highest Common Factor) of N1 & N2 is 55
(C) the HCF of N1 and N2 is 11 (D) the HCF of N1 and Nz is 33

afe

N1 = 255+ 1 @1 N2 = 165 &,

aq

(A) N1 T N2 STEHIST FE&T¢ ® | (B) N1 42T N2 & #8<TH |FHIUAA® &1 A 55 2 |
(C) N1 @21 N2 HE<H HHIddH &1 A 11 7 | (D) N1 @21 N2 H8<H HHYddH b1 AN 33 7 |
(D)

165=3x5x 11

X +y divides x" + y"

- 32 + 1 divides 3211 + 111

Hence N1 is multiple of 33, simultaneously unit digit in N1 is 9 so it not the multiple of 5
Hence HCF of N1 & N2 is 33

Let ¢ > O be a real number, C denote a circle with circumference ¢, and T denote a triangle with perimeter

£. Then

. . . Area(C) .
(A) given any positive real number a, we can choose C and T as abowe such that the ratio Ar—(T) is

ea

greater than a

) . . Area(C) .
(B) given any positive real number a, we can choose C and T as abowve such that the ratio Ar—(T) is less

eal

than o

. . Area(C) . .
(C) given any C and T as abowe, the ratio # is independent of Cand T

Area(T)

(D) there exist real numbers a and b such that for any circle C and triangle T as above, we must hawe a <
Area(C) <b
Area(T)
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ARG ¢ > 0 U aRafde T& 2, CUd ga & foraa aRfY /2, vd Tua Ay 2 Rrdar aRem 7 2, d@—
(A) IR o TP gATHS IS T2 &, 99 SWRIGd C Td T U a6y o1 wad 8, fSgas folg s

RS (R

gFHA (T)
(B) IR} 0 TP S ARAMAD G B, 99 SWIAd C T& T V9 IaFd fdy o ¥ad 7, foe fog srgum
#ame (C) Y
g% (T)
: g% (C) :
(C) fHR N SR C@Tzﬁmaqum ,CT@TWR AR =81 2
. N | &% (C)
(D) Ir<Ifad F=E a Ud b ¥¥a &, il SIWRIA gl C Ua Byl T fog =1 < b SR BN
Ans. (A)
¢ 2
Sol. Area (C) == [—J =—
2n 4
J3(eY 2
Area (T) < T(gj = m = (A)
Hence _Area(c) > ﬁ
Area(t) T
15. The number of three digit numbers abc such that the arithmetic mean of b and ¢ and the square of their

geometric mean area equal is :
A)9 (B) 18 (C) 36 (D) 54
T I 3Bl P T abc 9 YBR 2, fb b Ud ¢ B SN N 39 SAMAAIT 3 B o b eI

2| a9 WA ARl (abc ) # ger Gl fha 2

(A)9 (B) 18 (C) 36 (D) 54
Ans. (B)
b+c
Sol. Note that — =hc

=4bc-2b-2c+1=1
=>@b-1)(2c-1)=1
=b=c=1 or b=c=0

Hence acan bel, 2, 3,4, —, 9
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16.

Ans.

Sol.

17.

Ans.

Sol.

PHYSICS

Various optical processes are inwlved in the formation of a rainbow. Which of the following provides the
correct order in time in which these processes occur ?

TEh gy @ AT # o9gd 9N Rt ufhar 'ed gk 21 A d § oF s ufhaei & 9w @
AR M & HH Bl el wU A ST 872

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

(D) Refraction, total internal reflection, total internal reflection.

(A) 3Taa, ol SRS URmed, Srgac=
(B) YUl SR URTEcH, 3dcH, Yoi SARe URTaci

(C) qui 3dRe URTEcH, SYac, JYaci
(D) 3roact, QUi SMidR® wRec, of MRS wxmact

(A)
From theory

A specially designed Vernier caliper 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
caliper is :

o fRN ®9 § 9N U afIaR dfeR (Vernier caliper) @ ¥ YA &1 icddid ( least count) 1 mm @ |

R Y W 10 |99 e 2, S g U & 11 Ao @ RER 8 | afER BieldR $1 feqdH s al
g7

(A) 0.2 mm (B) 0.909 mm (©) 1.2 mm (D) 0.09 mm

(A)

In vernier Callipers, given that

10 V.S.D. = 11 mm

1V.S.D. = E mm = 1.1 mm
10

L.C.=|1M.S.D.-1V.S.D.|.
Magnitude of L.C. = 0.1 mm
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18.

Ans.
Sol.

19.

Ans.

A steel ball is dropped in viscous liquid. The distance of the steel ball from the top of the liquid is shown
below. The terminal \elocity of the ball is closest to :

TH W B G B UdH M (viscous) 5d H FRET ST 21 5@ @ S Fag ¥ g B g P GAI B
|nel 9 form | <t T/ 2 | ] @1 &ifd| 9 (terminal velocity) T 9 @/ B8R ?

A
04
03
E
3
S 0.2
b
=)
0.1
0 >
0.5 il 1.5 2
Time (s)
(A) 0.26 m/s (B) 0.33 m/s (C) 0.45 m/s (D) 0.21 m/s

(B)
The steel ball will get terminal wvelocity when the net force on the ball is zero. So, in distance-time graph,
slope become constant.

From graph :
v= 24203 a3 ms
1.9-1.6

A student in a town in India, where the price per unit (1 unit = 1 kW—hr) of electricity is Rs. 5.00, purchases
a 1 kVA UPS (uninterrupted power supply) battery. A day before the exam, 10 friends arrive to the
student's home with their laptops and all connect their laptops to the UPS. Assume that each laptop has a
constant power requirement of 90W. Consider the following statements :

I : All the 10 laptops can be powered by the UPS if connected directly.

Il : All the 10 laptops can be powered if connected using an extension box with a 3 A fuse.

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

Select the correct option with the true statements.

IRA & U e ¥ fagd @ & 5.00 © Ul 5HE ( (1 $PE= 1 kW-hr) 8| 9 &R &1 (& faemeff 1 kVA
e aie TP gUIRE (UPS- Jerg wifdd ) wiear 2| wen 9 ve 9 usw, fdEmf & 10 AF am
JUeT (laptops) & Wl fdEmefl & R o A 8 IR ¥ S7= MUY e @I UPS ¥ WIS <d & | A ool
& Ud® ouem @1 90W Bl FIa wfdd  (Power) @) JME¥IGAT B, d9 A ®eMl R fIaR @ -

| 10 QU™ &1 Jiivd | WY SIS IR T o G 2 |

Il : T 10 <lUe™ @1 3 A & T (fuse) dTel Udh UaRIC=M a4 (extension box)  SS®HR IR 1 A
2

Il Al T 10 B3 <UeT &1 599¢ d% dak &, a9 SUNIRG fdgd &1 Jea % 22.50 % |

& AT B g |

(A) I only (B) I and Il only (©) I'and 1l only (D) Il and 1l only
(A) | Had (B) daaT 1 T4 Il (C) ®ad | 7g Il (D) ®aat Il Ta Il
©
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Sol.

20.

Ans.
Sol.

Total power used by laptops is = 90 x 10 = 900 W.
Power delivered by UPS = 1kVA = 1000W
Statement | is correct
Now P =Vl

900 = 220 1.

I= 900 =41A
220

So 3A fuse can not used (Il is incorrect)

Cost of consumed electricity is

900 x5
1000

x5 =Rs.22.5

Frosted glass is widely used for translucent windows. The region where a transparent adhesive tape is
stuck owver the frosted glass becomes transparent. The most reasonable explanation for this is :

JuIRT (Frosted) @i &1 WMMID: URWRA (translucent) Resfadl 31 man Siian & | quiRd &fa & e &
R UH IR ANid (adhesive) TU o &1 W I8 R URSE 81 Il 8, 09 SHGI Fa9 qHATd aRAl
a1 BTN P

(A) diffusion of adhesive glue into glass.

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

(C) refractive index of adhesive glue is close to that of glass.

(D) Adhesive tape is more transparent than glass.

(A) ITISTH i B & i fA9RT 81 oIkl 2 |

(B) JMISI® <Y UG Hid & AIRITS (interface) TR B aTell IS AfMfHAT & HROT|.

(C) 3MASTd U BT D Pid B AYAA-Id S THIT 2 |

(D) 3RiNTH U Did & AP IR 2 |

©
From theory
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21.

Ans.
Sol.

22.

Ans.

Consider two equivalent triangle hollow prism A and B made of thin glass plates and arranged with
negligible spacing as shown in the figure. A beam of white light is incident on prism A from the left. given
that the refractive index of water is inversely related to temperature, the beam to the right of prism B would
not appear white if :

Argel FwY ey fisd A td B uddl dfF @ ufedi ¥ & 2 | 39 fSnl o1 REgeRr @aled & S
21 fOsH & d @ g T 2| T T9d USRT (white light) 991 fisH A W ¥ &R 9 smufid gar & | fm
B3N © fb USRI &1 uacid S & dIHM $ JehAuR &, 99 TR o fUsH B @1 q% SR WA Tl
faarft af:

White 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 is filled with hot water (70°C) and prism B with cold water (7°C)
(A) SFT fISHT § 7H ST (70°C) T B |

(B) a1 fISHT # SST Wt (7°C) T B |

(C) T fsH @rell B |

(D) 5" A % T St (70°C) Td 5" B # SST &t (7°C) W_T 2 |

(D)
R.l. of Prism B should be less than R.I. of prism A

A ball is moving uniformly in a circular path of radius 1m with a time period of 1.5 s. If the ball is suddenly
stopped at t = 8.3 s, the magnitude of the displacement of the ball with respect to its position att = 0 s is
closest to :

TH g 1m 351 9l g 9 R UHEAM ®U 9 AN 8 | SHd! T $T Ead $ie 1.5 s B | I} I8 B
MG t=8.3s W B AT A, @I, t=0s B AN & ANE g HI fAveny= 349 4 fbwd Mawedq gmme
A)1Im (B) 33m (©) 3m (D) 2m

D)
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Sol.
It =8.3s
t=0&7.5s
At=8.3-7.5=0.8 sec.
T 2n _2x3.14 _15
® ®
_ 2x3.14
15
0=t = 231 L 08~314~nrad
So, displacement = 2R = 2m
23. A particle slides from the top of a smooth hemispherical surface of radius R which is fixed on a horizontal
surface. If it separates from the hemisphere at a height h from the horizontal surface then the speed of the
particle is :
o R B aren o e, e dag e 2, &8s A0 W Rl 3@ 8 | U6 B 39 3fE MAPR Ads
W 39D HWN R A B go Al 2 | IR o1 &S T8 A h SdE W g NABR s I 3IeH 81
SITR, A1 BT B AT AT B 2
(A) J(29(R-h)) (B) V(29(R+h)) ©) J2gR (D) y2gh
Ans. (A)
Sol.

From work energy theorem

1
mg(R - h) = Em\/2

v= 29(R-h)

Resonance Eduventures Ltd.

Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAXNo. : +91-022-39167222
To Know more : sms RESO at 56677 | Website: www.resonance.ac.in | E-mail: contact@resonance.ac.in | CIN : UB0302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehuok‘com,f’ResunanceEdu utwitter.com/ResonanceEdu www,yuutuhe.Dom/resowatch Eblog‘resunance,ac.ir

This solution was download from Resonance Solution portal PAGE # 13



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE: 03-11-2019 | STREAM - SA

24, The nuclear radius is given by R = roAY3, where ro is constant and A is the atomic mass number. Then,
Tier Ao fFr=aHieRer gR1 f&a1 ST @ - R = AY3, S8l ro T e den A WA 9R 2 | = § 9§
& HUF FT B ?

(A) The nuclear mass density of U238 is twice that of Sn119,

(B) The nuclear mass density of U238 is trice that of Sn'19

(C) The nuclear mass density of U238 is the same as that of Sn119
(D) The nuclear mass density of U238 is half that of Sn11°

(A) U238 &1 TR e b Snilo{ &1 AT 2 |

(B) UB8 @1 I A 8@ Snlld fiF A1 & |

(C) UBB T BT GA™ 9@ SNl P SRR 2 |

(D) UB8 @7 IR®HIT GMM Bcd Snilo &l Ml B |

Ans. (O)
Sol. Density of nucleus is
M  Amp  Amg
v ﬂTER3 iTrrOSA
3 3
= 3™ _ constant
25. The electrostatic energy of a nucleus of charge Ze is equal to kZ2e?/R, where k is a constant and R is the

nuclear radius. The nucleus divides into two daughter nuclei of charges Ze/2 and equal radii. The change
in electrostatic energy in the process when they are far apart is :

TP Ze MY & AMS B ReR IE[d Holl kZ2eR &, W8l k To [adie den R Ao B 2 | I8 e
Ze/2 IR ATel /1 |4 A | fEfed B & | IR I | G TS Uh g ¥ 98d ¥ 9ol WK B, a9
39 ufhan § ReR g ol # gY uRads &1 919 &1 8N 2
(A) 0.375kZ2e?/R (B) 0.125kZ2e?/R (C) kZ2e?/R (D) 0.5kZ2e?/R
Ans. (A)
Sol. Initial energy of nucleus
kz2e?
R
by wlume consenation, new radius of daughter nuclei
4 4

“aR3="nr3.2
3 3

=Ei=

R
:(2)T

ze\’
)
f
_ 2kz%? QU3 _ 0.63kz%e?
- 4R - R
Hence the change in energy
kz%e?
R
kz%e?

now, total energy = Er = 2k

[1-0.63]

0.37
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26.

Ans.

Sol.

27.

Ans.

Two masses M1 and M2 carry positive charges Q1 and Qz2, respectively. They are dropped to the floor in a
laboratory septup from the same height where there is a constant electric field vertically upwards. M1 hits

the floor before M2. Then,

M1 Td M2 1 fivs 2, Riar eMmeId e w92 Q1 T Q2 B | M1 fIvsl & v a8 ¥ yohanHidgd e |
R S 2 | fag &3 FeakR en 4 $WR & aRE ¢ | v M1 fives M2 & ugel siiH W RRar 2, 9,

(A) Q1> Q2
(D)
QE
Mg
aMl > aMZ
M,g-Q,E S M,g-Q,E
M, M,
E E
g- 2. g 2E
M, M,
QE | QF
M, M,
M1Q2 > M2Q1

(B) Q1< Q2

(C) M1Q1 > M2Q2

(D) M1Q2 > M2Q1

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

TP A e T H PV () B T (Bfedd, K) & el g7 IR @I o9 a1 vaEiferd yeRid &=ar & ?

(Rgar ¥@1 PV = T &1 ueRid &<l )

A
PV(J)
@) ,
T(K) g
A
PV({J)
©
T(K) .
@)

(B)

®)

PV(J)

PV(J)

A

v

v
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Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

For ideal gas
PV = nRT
(n=1), so PV =RT
PV =8314T
Slope of continuous line should be greater than dotted line

Mumbai needs 1.4 x 102 litres of water annually. Its effective surface area is 600 km2 and it receives an
average rainfall of 2.4 m annually. If 10% of this rain water is conserved it will meet approximately :

Hag BT Uy 1.4 x 1012 WIeR S &I AEIBAT & | Gag Bl Y9l Y3 &Fhel 600 aF1 km 2 21 J81 i
aiffe auf 24 m 2| IR 10% I8 & ST B WEAT I W @, G985 A & WA A B SawIHm
qui BT SO

(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
(B)
Volume of water received from rain =

V =600 x 108 x 2.4 x 10

100
V = 1440 x 10° m?3
1440x10°

% of needed water = —————— x100 ~ 10%
1.4x10%

Mass M moving with a certain speed V collides elastically with another stationalry mass m. After the
collision the masses M and m mowe with speeds V' and v respectively. All motion is in one dimension.
then:

A M &1 TS fivs V a1 9§ Feld 8¢ m SHH & U ReR fis 9 yiRel ¥ees &l & | ¥eed & d1]

T M Tl m & =Tl A V' Tl vEl ol & | @ fisi & fd te x& 2, ar

(A)V=V+v B)V' =V +v (C) V' = (V+v)/2 D)v=V+V
(®)

@—’ \Y @ (Before collision)
@—> \A @—Nr (After collision)
v

V_
e=1=
\Y
= V=v-V'
V+V=v
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30.

Ans.

Sol.

31

Ans.

Sol.

32.

Ans.

Sol.

Four rays, 1, 2, 3 and 4 are incident normally on the face PQ of an isosceles prism PQR with apex angle

ZQ = 120°. The refractive indices of the material of the prism for the abowe rays 1, 2, 3 and 4 are 1.85,

1,95, 2.05 and 2.15, respectively and the surrounding medium is air. Then the rays emerging from the face
R are :

S{Rﬁﬂvﬁ 1, 2, 379 4 To wAfgag fISH PQR & PQ Wald TR ofaq oMufid &l & | 39 fisH &1 ¥ @t

/Q =120° & | fUSH @1 uadHi® o1 1, 2, 3 U9 4 & folg HHA: 1.85, 1,95, 2.05 T2 2.15 7 | afk I8 fIsw

g1 H 3@ 81, dl Bhad QR

(A) 4 only (B) 1 and 2 only. (C) 3 and 4 only (D) 1,2, 3and 4
(A) e 4 (B) @da1 1 Td 2 (C) ®ad 3 Ud 4 (D)1,2,3Td4
©

P air

Given that : py<p,<pgz<py
sin ¢ < sin 30° (for emerging)

1 1
_<_

po 2
n > 2
So, rays 3 and 4 will emerge out

CHEMISTRY
AN
The hybridization of N, C and O shown in the following compound N=C=0 respectiwely, are.
AN
f=foRaa 9fe # N, C 921 O &1 FHRYT HHY: @1 g8 N=C=0?
(A) sp?, sp, sp? (B) sp?, sp?, sp? (C) sp?, sp, sp (D) sp, sp, sp?
(A)
R
N=c=8
sp? sp sp?
The following compounds _Z "N A"\ are:
(A) geometrical isomers (B) positional isomers
(C) optical isomers (D) functional group isomers
ffefoRag e 280 _ 2NN AN
(A) st s (B) Rerfds w¥@aa (C) gav1 wHTEGIq (D) fhaTd® T |HEIa

D)
Compound | is alkyne and compound Il is alkadiene, so they are functional isomers.

e | TP & Sefd AP || Tebrezsd =, A M1 Tharasd FHEId © |
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33. The major product of the following reaction
Br

B 1. excess alc. KOH _ . |
r is:
PH 2. NaNH:z

3. HsO*

e srfafshan

Br 1 Ic. KOH
)\/Br . excess alc.
2. NaNH2

Ph
3. H3O*

$1 & SUG FT 87
H Br Br

H H H
. ®) Ph)ﬁ/ ©) Ph)ﬁ/ D) Ph)ﬁ/
H

Br Br

(A) Ph—=

Ans. (A)
Br

Br 1. excess alc. KOH C—C_
Sol. Ph)\/ L Ph-C =C-H

3. HsO*

Br
Br _Al.KOH H NaNH;
o 4 —>Ph-C=C—H
H\/

@)
34. IUPAC name of the following compound is :
HO
(A) 1-hydroxycyclohex-4-en-3-one (B) 1-hydroxycyclohex-3-en-5-one
(C) 3-hydroxycyclohex-5-en-1-one (D) 5-hydroxycyclohex-2-en-1-one
(@)
ffoRaa A% &1 IUPAC - 1 @ ?
HO
(A) 1—5|$§|¢<?N1|s¢c4|scm-4-s=r-3-31ﬁ (B) 1—5|5§|¢H“|ﬁ|scrc4|5q~<+3-s=r-5-3ﬂ=[
(C) 3-ERSIRINTSFAR FA-5-7-1 -3 (D) 5-ERS RIS Falle FI-2-37-1 -39
Ans. (D)
O
2
Sol. 3 5-hydroxycyclohex-2-en-1-one
HO"s yaroxyey
4
2
3 SEESIRINEFR F-2-39-1-319
HO”5 y R ) Sl
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35. In water-gas shift reaction, hydrocarbon gas is produced from the reaction of steam with
(A) methane (B) coke
(C) carbon monoxide (D) carbon dioxide
MR—AE—JR sififshar (water-gas shift reaction) # fdhae @RI 410 @1 Afifhar I BESoH I & IURA
RIS
(A) #9F (B) B1%
(C) ®EE AIFY SifaaTgS (D) ®TET STSMRATSS
Ans.  (C)

Sol.  CO(g) + H20(g) —83K , CO2(g) + H2(qg)
catalyst

36. Treatment with lime can remove hardness of water caused by
fr=fofed d | fFad g™ & T ST & FORAT I I b AT AMfhAT §RT S fBa1 S Faham 27
(A) CaClz2 (B) CaSOa (C) Ca(HCO3)2 (D) CaCOs

Ans.  (C)

Sol. Clark method
Ca(HCO3)2 + Ca(OH)2 — 2CaCOs3{ + 2H20

37. The most polarizable ion among the following is

ffeiad & & |e¥1 3ff® gavia (polarizable) AT ™A &7

(A) F (B) I (C) Na* (D) CI-
Ans. (B)
Sol. Large size of anion o polarisation

Size of anionT = Polarization T

38. For a multi-electron atom, the highest energy level among the following is

Tdh gggeldgl URAT] (multi-electron atom) & forg FafaRed & wdlea ot wR @ 27

(A)n:5,I:0,m:0,s:+% (B)n:4,I:2,m:O,s:+%
1 1
(C)n:4,I:1,m:O,s:+E (D)n:5,I:1,m:O,s:+§
Ans. (D)
Sol. For multielectron species energy depends on (n + |) value.

n:5,I:1,m:O,s:+%

(n + 1) = 6 orbital is '5p'
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39. The oxide which is neither acidic nor basic is:
DI SffFags 7 g 3rei ® &R 9 & welig 27
(A) As20s3 (B) Sh4O10 (C) N2O (D) Na20
Ans. (C)
Sol. Neutral oxide = N20
40. The element whose salts cannot be detected by flame test is
ffeiRed a@l (element) ® & f&g &@oT &I Saren URemm (lame test) §RT U8 A=l fhal ST |Adhal &7
(A) Mg (B) Na (©) Cu (D) Sr
Ans.  (A)
Sol. Mg do not give flame test.
41, The plot of concentration of a reactant vs. time for a chemical reaction is shown below :
=
i)
<
IS
()
=
o
O >
0 time
The order of this reaction with respect to the reactant is
(A0 B)1
©) 2 (D) not possible to determine from this plot

oy e b & forw JiffeRe &1 Argul Td 99g & d9 IRE S <9 1 2 |

1S
&
0 time !
AMBREG & AaH # 39 AfMfbar & dife @ 872
(A)O (B)1
(©) 2 (D) 39 NG ¥ FEiRd &1 ¥wa &t 2 |
Ans. (A)
Sol. For zero order reaction

Ct = Co —kt
Graph of CtVs tis

Ci
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42.

Ans.

Sol.

43.

Ans.

Sol.

44,

Ans.
Sol.

During the free expansion of an ideal gas in an isolated chamber,

(A) Internal energy remains constant (B) Internal energy decreases
(C) Work done on the system is negative (D) Temperature increases
AR PSS H AQY I B o TAR & SR,

(A) aR® ol ReR B 2 | (B) JtaR® ol wed! &< 2 |
(C) err R far o s FonTHd BT 81 (D) AOHME 9@l & |

(A)

Free expansion of gas
when a gas expands in vacuum work done by ifis = 0 As

As no heat is supplied to the systemgq=0& | AE=AH=AT =0 \

So, internal energy remains constant.

The number of moles of water present in a spherical water droplet of radius 1.0 cm is :
[Given: density of water in the droplet = 1.0 g cm~9]

1.0 cm 3531 & Sa @ §< (water droplet) # SuRed el @ Al @ H@T @R 27
[Fd & Alell ®1 §& $1 897 = 1.0 g cm—)

Ll & - &
A 15 B) > (C) 24n ©)
(B)

Volume of water droplet = ~qrd
= gn(l)3

Mass of water droplet = %Tc gram

2
Number of moles of water molecule = ﬂrc i =T
18 27

Among the following, the correct statement about cathode ray discharge tube is

(A) the electrical discharge can only be obsered at high pressure and at low wltages

(B) in 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

ffoRed § 9 o9« HF bl fdvor {9 el (cathode ray discharge tube) @ forg @ &7
(A) S I IR A g W Saa faga et o1 3@ 51 gaar 2 |

(B) 91eI fagd iR goN &F & M H delre fhwol W v # =erit 2)

(C) delre faxvll & AT goase @ UeRl w® Rk 81 2 |

(D) deilrs fvor el # SuRerd i1 wR &1 dolrs favoll & ifieor R &=d 2 |

(B)

In the absence of external electrical or magnetic field, cathode rays travel in straight lines.
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45,

Ans.
Sol.

46.

Ans.

47.

Ans.

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

Ugh T TRl (spontaneous) UfshAT & oI,

(A) FerRr 31 T gRad+ oS BFT A1iRY |

(B) prr &1 U=l uRad< eMIH® 81 d1RY |

(C) uRaer &1 Tl gRad« gIH® BT ARY |

(D) Ferr va uRaer & Tl gRadd &1 AN g9THG 8T a1RY |
D)

For a spontaneous process entropy change of the system plus surrounding must be positive.

BIOLOGY

Which one of the following is a CORRECT statement about primate ewolution ?
(A) Chimpanzees and gorillas ewlved from macaques

(B) Humans and chimpanzees ewlved from gorillas

(C) Humans, chimpanzees and gorillas ewolved from a common ancestor

(D) Humans and gorillas ewlved from chimpanzees

fAefoRed & 9 PF B TR—aFRA (primate) & Sfgd @ favg § @& 2 ?
(A) fatish qen MRee &1 Sfgdr 8IS YB—arel aFRI (macaques) ¥ g3T 2 |
(B) Ara <or RSl &1 Sfgdr Mkee A 83 ¢ |

(C) wa, RSl den Mo &1 Sfgw™ Ud WIS (common) JdsT | 37 2 |

(D) 9a e MReell &1 Sfgwm sl & g3 2 |

©)

The crypts of Lieberktihn are found in which one of the following parts of the human digestive

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

9 4 9 99 ued 93 & e 9 7 dleRg @ URER (crypts of Lieberktihn) g SR @
(A) TRIBT (Oesophagus) (B) BIEI 3fia

(C) IR (D) AR (Rectum)

(B)
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48. Which of the pancreas impairs the breakdown of
(A) lipids and carbohydrates only
(B) lipids and proteins only
(C) lipids, proteins and carbohydrates
(D) proteins and carbohydrates only

INR ¥ WA (pancreas) ® Md <71 W = # & e fgvsa aifd gar 27

(A) Baa fofiea den sERESe & (B) daa fofis® denm U= &1
(C) fofrew, g7 den BEERSed B (D) BacT G T2l BEERESST B
Ans. (C)
49. Microscopic examination of a blood smear reveals an abnormal increase in the number of granular with

multiple nuclear lobes. Which one of the following cell types has increased in number ?
(A) Lymphocytes (B) Monocytes (C) Neutrophils (D) Thrombocytes
®fR el (blood smear) & Tdh T I GG § TG B TR by d=d—dedi (multiple nuclear

lobes) aTell HOTHERTT BIRTEHRIT (granular cells) @ & # T gfg o8 8 | =1 # & 59 yaR o
PRGN DI T glg g & 7

(A) T¥IBI9] (Lymphocytes) (B) AN CH
(C) e (D) UrreTECH
Ans. (C)
50. ... one of the following genetic phenomena is represented by the blood group AB ?
(A) Codominance (B) Dominance (C) Owerdominance (D) Semidoninance
F g AB 11 # 59 ogdlRie ge1 @1 s & 2
(A) FE—y¥Ifdal (co-dominance) (B) wifaen
(C) stii—wwifaar (over-dominance) (D) MR¥B—wH1fadT  (semi-doninance)
Ans.  (A)
51. The mode of speciation mediated by graphical isolation is referred to as
(A) adaptive radiation (B) allopatric speciation
(C) parapatric speciation (D) symspatric speciation

Aol oIarhRuT & HRUT BT I IgHT (speciation) FIT HEARI & 7

(A) sdera fafRor (adaptive radiation) (B) fa=enf@ (allopatric) Sfa IgwaA
(C) WR2® (parapatric) S IgHa+ (D) FH=RNIM® (symspatric) STIfd IgHa+
Ans. (B)
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52.

Ans.

53.

Ans.

54.

Ans.

55.

Ans.

Which one of the following metabolic conversion requires oxygen?

(A) Glucose to pyruvate (B) Glucose to CO2 and ethanol

(C) Glucose to lactate (D) Glucose to CO2 and H20

=1 4 4 fod Sumer) aRed= & fog sifedis @1 sraegedr g1l 87

(A) DI BT UgHIC H (B) 7@ HT CO2 3R SSHMA

(C) @IS BT e | (D) @IS BT CO2 AR H20 #

(D)

Where are the proximal and distal conwoluted tubules located within the human body?
(A) Adrenal cortex (B) Adrenal medulla (C) Renal cortex (D) Renal medulla
AMT TRR § FHIURT iR qRReT Haferd Aforeg waf uig il =72

(A) 3ff8ged dehe (Adrenal cortex) (B) 31figerp AT (Adrenal medulla)
(C) ga dehe (Renal cortex) (D) ga Heg@l (Renal medulla)

©

In a diploid organism, when the locus X is inactivated, transcription of the locus Y is triggered. Based on
observation. Which one of the following statements is CORRECT?

(A) X is dominant over Y (B) X is epistatic to Y

(C) Y is dominant over X (D) Y is epistatic to X

5l 5P Sila & o9 95 I« (locus) X @1 Sid [MfSpa fbar S & @ SiF fdwg I & &1 3fgerad

R (trigger) BT 8 | 9 VeI & MR TR 49 # | DT HUF |ET 27

(A)Y & SR X T (dominant) 2 | (B) Y & $WR X Udd (epistatic) 2 |

C) XD FWR Y T 2 | (D)X P SR Y Jdal 2 |

D)

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

91 § ¥ D A FIHA (sequence) A TMHI TTIHA (taxonomical hierarchy) @I Ieial 27

(A) ST, @1, e, T (B) 7IvI, g1, e, AT
(C) ey, o7, 42, fel (D) S, @, w701, Bt
(A)
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56.

Ans.

57.

Ans.

58.

Ans.

59.

Ans.

60.

Ans.

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

(A) Bone marrow (B) Kidney (C) Liver (D) Spleen
9 A 9§ D A1 3 9d FR FHTERT BT Sued wId T8 &7

(A) TReT HoST (B) gah (C) I (D) wiIgT (Spleen)
(B)

Which one of the following anatomical structures is invlved in guttation/

(A) Cuticle (B) Hydathodes (C) Lenticels (D) Stomata
=1 4 9 o9 A gy TRIRS S=A1 fdgaE (guttation) ® fora 87

(A) TgfeHA (B) ST&t @ (Hydathodes)

(C) 9/ W (Lenticels) (D) & (Stomata)

(B)

Which one of the following parts of the eye is affected in cataract ?

(A) Cornea (B) Conjunctiva (C) Retina (D) Lens
7 & 9 3@ @1 B A1 WFT Aifqurfds @ sraven A ywifdd B 2 |

(A) IT—Yed (Cornea) (B) 3—¥<IgHT (Conjunctiva)

(C) gftc—ucd (Retina) (D) < (Lens)

(D)

Which one of the following organism is a bryophyte ?

(A) Liverwort (B) Volvox (C) Chlamydomonas (D) Fern
1 A ¥ &9 |1 99 gA%Ee ®© ?

(A) forarad (B) dfcdfea (C) FMZSHEN (D) 94U (Fern)
(A)

During oogenesis in mammals, the second meiotic division occurs

(A) Before fertilization (B) After implantation

(C) Before owulation (D) After fertilization

AR H SO & T IR Mo TERT =RV 9 81T & 7

(A) F¥E= (fertilization) ¥ Tget (B) 3fRIUYT (implantation) & d1€

(C) 31T (owlation) & Tgel (D) AY=w & 91

D)
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PART-II
Two Mark Questions

61.

Ans.
Sol.

62.

Ans.

Sol.

MATHEMATICS
Let a, b, c, d be distinct real numbers such that a, b are roots of x> — 5cx — 6d = 0, and c, d are roots of x? —
5ax —6b =0. Thenb +dis:
AMI® a, b, ¢, d = IR<fa®d TN U6 ISR 2 & a Td b T x2 —5cx —6d =0 o & Ud ¢ T4 d
FHR®BT x2 -~ 5ax —6b=0F A & | Td b+ dFT & ?
(A) 180 (B) 162 (C) 144 (D) 126
©
a+b=>5candab=-6d
c+d=>5aandcd=—-6b
= ac = 36
Now a satisfies first equation and ¢ second one, so a2 —5ac —6d = 0 & c2—-5ac —6b =0
adding these 2 are get

(@+ck-12ac-24@+c)=0 = (@+c)2-24(@+c)-12(36) =0

= a+tc=36o0ra+c=-12(a=c=-6)

hence a + ¢ = 36 sob+d=144

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

AN S ={1,23, ... , 100} 99 <1 f& b Td ¢ B F=ad S | A1G& (random) wL A FAT W1 & | 9 4x2 + bx
+Cd ol  IRER M DI IRIGA FT B

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

(A)

For equal roots b2 =16¢c b b = ae (as b>0).
Hence ¢ should be a perfect square

so probability = ﬁ = 0.001
X

Resonance Eduventures Ltd.

Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAXNo. : +91-022-39167222

To Know more : sms RESO at 56677 | Website: www.resonance.ac.in | E-mail: contact@resonance.ac.in | CIN : UB0302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehook‘com,f’ResunanceEdu utwitter.com/ResonanceEdu www,yuutuhe.Dom/resowatch Bblog‘resunance,ac.ir

This solution was download from Resonance Solution portal PAGE # 26



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE: 03-11-2019 | STREAM - SA

63. Let N be the set positive integers. Foralln e N, let fn = (n + 1)¥3 — n13 and

1
A= lneN:f, <— = _<f
{ "™ 3(n+1)?3 ”}

Then

(A)A=N

(B) A is a finite set

(C) the complement of A in N is nonempty but finite

(D) A and its complement in N are both infinite

AM o {6 N U eicAd il & @g=ad & | ®in e NS @ A9 of & f = (n+ )13 - n3 qg
A{Nfﬁf}
GE]
(A)A =N
(B) A T& Hifid F9=d @ |
(C) A® N¥ [RP |9=ad (complementary set) 3R (non empty) 2, W=y AT © |
(D) ATd ADT NH R& F=ad G Bl A © |
Ans.  (A)

Sol. fa=(n+ 1)Y3 —nl/3

Rationalising fn get

1 1
fn = >
(n+1)2/3 +nl/3(n+1)1/3 +n2/3 3(n+1)2/3
similarty f1 = 213 1/31 13 213 < : 213
N+2)*°+(n+D)"°(n+2)"° +(n+1) 3(n+1)
1
Hence fii1 < ————=<f,VneN
3(n+1)
Hence A= N
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64. A prime number p is called special if there exist primes p1, p2, p3, p4such that p = p1 + p2 = p3 — ps
The number of special primes is :
(A)O (B)1 (C) more than one but finite (D) infinite
TS MG A1 p &1 a9 I8 FHET I 8, 9 JMST AN pu, p2, p3, p4SH UHR A 8 &

p=p1+p2=p3—p4
Tg T fhaeil favy sy =g @

()0 B®)1 ©) v ¥ oftw, Wy WfAT (D) 3
Ans. (B)
Sol. Obviously ps4 = 2 & one of p1, pz2 is also 2 (say p2)

sop=pr1+2=p3-2 = p1, p, p3 are 3 consecutive odd numbers

= atleast one of them is divisible by 3

= pr=3=p2=5andp3=7

Hence only one special prime exists.

65. 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

Aol f& ABC Us Byel & o7 folt AB = BC 2| Al f& X AB R s Va1 fig & s forg AX: XB =

AB : AXIfe AC = AX, 9 BT LABC &I AF 28—

(A) 18° (B) 36° (C) 54° (D) 72°
Ans. (B)
Sol.
B
a—b
X
b
D
A b C
Let AC=b & AB=BC=a
Given :Ejbzzaz_abjgzﬂ
a-b b a 2
Let D be foot of perpendicular from B
-1
sin (ZABD) = iz\/g— = Z/ABD = 18°
2a 4
- Z ABC = 36°
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PHYSICS

66. A water—proof leser pointer of length 10 cm placed in a water tank rotates about a horizontal axis passing
through its center of mass in a wertical plane as shown in the figure. The time period of rotation is 60s.
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 in one time period is close to (Refractive index of water = 1.33)

S f A for | g T 8, U@ 10 om ol SToiig (water proof) ook €fd (laser pointer) U% U
W CH H 2| IT OOR Sd I ST Bs A [oRd gY TH AT 31T & AT SRR del H g R B,
RTI®! Maddidl 60s 8 | AM <ol {6 Siel ReR 8 o1l & &I Idg 9 Wadd -e] 861 8, a9 U 3fad
P H TR Jol fbad 999 6 <h @ 18} Mdpeal © (IR $1 3acie = 1.33)

A
10 cm
i
0
v
(A)8.13 s (B) 14.05 s (C) 16.27 s (D) 23.86 s
Ans. (C)
4 106m
N, C C
%
5
40 cm 30 em Y 30 cm
v
Sol.
Light will come out when the angle is less than critical angle 'C'
. 1 3
sinc = —=—
133 4
= ¢ = 50° (approx)
ot = 2c
2% 29 460
t=t=—"180 1627 sec.
2n
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67. In an hour—glass approximately 100 grains 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 is
0.2 g then the average force exerted by the falling sand on the bottom of the hour—glass is close to :

Th Yd—ES! (hour—glass) # TR 100 XA &Y Ufd Advs & <X F favmmaRen ¥ 1 fiRd €| Tb X b
BT TS B el 9d W UgEH H 2 FbUvs oIl ® | IR X $UT Pl 3T wegHE 0.2 g B, d9 kA 8¢
YA ERT NO—8S! & el 9 R Y 8T 9 &1 a9 7191 & Mpeas 8rm =

(A)0.4 N (B) 0.8 N (C)1.2N (D) 1.6 N
Ans.  (A)
Sol. Velocity of sand particle just before striking the bottom is v =u + at

v=0+10x2=20m/s
pi = (0.2 x 1073) x 20

pr =0
[Ap| = 4 x 103 k-m/s

A
favg = m>< n

At

4x107°x100

1
= 04N
68. A student uses the resistance of a known resistor (1Q) to calibrate a wltmeter and an ammeter using the

circuits shown below. The student measures the ratio of the wltage to current to be 1 x 103 Q in circuit (a)
and 0.999 Q in circuit (b). From these measurements, the resistances (in Q) of the wltmeter and ammeter
are found to be close to :

U% BE U o UfoRE (1Q) a9l UREE B SUIRT &) & Udh diecHle] dofl Udh WIS & I7eRie
(calibrate) =ik # <=y 7y faga uRuer &1 SWN @xd gY HRal & | 98 ©E URUY  (a) § fawg qen
gRT & AU BT 1 x 103 Q AT 2 TN gRuel (b) H fava den fdgd a1 &1 U P 0.999Q AT © |
S A199 & IR dlecHIeY Tl 3HIeR &l UieR™ Hae: 1 & Mdead grm (Q #):

& (o
] m@‘:‘ m&

(@) (b)

(A) 102 and 102 (B) 108 and 102 (C) 102 and 107 (D) 1023 and 103
Ans. (B)
Sol. case —a
Ry

|t
L
-
Py
p-J

Y

Rv = Resistance of wltmeter
Ra = Resistance of ammeter

VR _r@+Ry)=1000  ..()

A (1
1+R,
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Case —b

>I 1+R,

[1 IR jRV R
+
= —=—Y—=0.999
I R, +1
Rv = 0.999 (1 + Rv)
= Rv = 9990
From (i)
Ra = 102°Q

v
A

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

TP TH Al dlell JRT AU 9RIN (payload) & Rl 841 § HUR Iodl & | AN <oy & el i arel
TER B AR 11.7 m @ U9 R AR ARAN (1 7 g9 R gQ) B fel s@dE 210 kg B | IR IR Bl
TIT BT AYHAM T I HAW: 27° C Y 1 atm = 105 N/m2 B 3R Gl B9 &1 AR §AM 30 g 2, d9
TR & &R B T a1 B a4 & Fdead 8 (1 ReRrid R = 8.31 J/K/mol]

(A) 27°C (B) 52°C (C) 105°C (D) 171°C

Sol. 210 g + pinVg = poVg
pin= density of air inside the balloon
po = density of air outside the balloon

ro— pn= 210_ 210
0o— pin= — =
\Y; ﬂm,s
3

PM PM 210x3
RT, RT, 4

PM( 1 1)_ 210x3
?[ﬂ To)  4m®

1 1  630x8 8.31 ~0.0007

= X
To Tn 4n(11.7)° 10°x30x107°
Tin ~ 384 =111°C

closest answer the option (C)
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70. A healthy adult of height 1.7 m has an awverage blood pressure (BP) of 100 mm of Hg. The heart is typically
at a height of 1.3 m from the foot. Take the density of blood to be 102 kg/m? and note that 100 mm of Hg is
equivalent to 13.3 kPa (kilo Pascals). The ratio of BP in the foot region to that in the head region is close
to:

o W A @ RS 1.7 m B d0 S9SN I&qa™ (BP) URT Hg &1 100 mm 8 | FFRIG: g8 dofd
A 13md $AR W BT 8| AF <ifs Iaad &I g9« 108 kg/m3 8 | TodT &3 IR RR &5 & Iaqami &
U = & fweaw g &F & fF UR &1 100 mm, 13.3 kPa (fhell URbel) & TR 2 |.

(A) one (B) two (C) three (D) four
(A) T® (B) a1 (©) & (D) =R
Sol.
A @
A
1.7m 1.3m
v v

Pressure at the heart level = 100 mm of Hg = 13.3 kPa (given)

Pfoot = Pheart + pgh
=13.3+10% x 10 x 1.3 = 26.3 kPa

Phead = Pheart — pgh

= 9.3 kPa
Pioat _ 263 3
Pread 9.3
CHEMISTRY
71. PbO:2 is obtained from
(A) the reaction of PbO with HCI (B) thermal decomposition of Pb(NO3)2 at 200°C
(C) the reaction of Pb3sO4 with HNO3 (D) the reaction of Pb with air at room temperature

1 § ¥ &9 ¥ PbO2 U BT 2
(A) PbO & |1 HCI &1 srfafssar &
(B) 200°C W Pb(NOs3)2 & dM™ fdaed (thermal decomposition) ¥
(C) Pb30a @ ¥RI HNOs3 @I 31fifbar
(D) @& I U= BT B ART Pb & Afwfhar |
Ans. (O)

Sol.  PbsOs + 4HNOs(die) ——> 2Pb(NOz)2 + PbO2 + 2H20
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. PV , .
72. For one mole of van der Waals gas, the compressibility factor Z:[ﬁj at a fixed wvolume will certainly

decreases if

[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

TE Hiel gredid I @ fory Rer smgaw R wdgIar Z=(E—¥jﬁf§ﬂﬁﬁqﬁa€méuﬁ

[ a1 & f a" U9 "b" gisvdid I & UG AUGS &)
(A) ReR qmUshd R "b" 9@l & 3R "a" "edl © |
(B) ReR dmUshd R "b" Hedl & 3R "a" 9gal @
(C) ReR "a" T2 "b" M WR dMUHH dedl & |
(D) ReR "a" Ud dMhH TR "b" ¥l ¢ |
Ans. (B)
Sol. Van -der walls goes eauation for n = 1

m

[P+%J (Vm—b) =RT
V,
Compressibility factor (z) decreases if (b) decreases (a) increases at constant temperature.

73. The correct statement among the following
(i) E2s(H) > E2s(Li) > E2s(Na) > E2s(K)
(i) The maximum number of electrons in the shell with principal quantum number n is equal to 2n2
(iii) Extra stability of half-filled subshell is due to smaller exchange energy
(iv) Only two electrons, irrespective of their spin, may exist in the same orbital are
(A) (i) and (ii) (B) (ii) and (iii) (C) (iii) and (iv) (D) (i) and (iv)
ffoRad ®eMl & & B9 1 W 2 |
(i) E2s(H) > E2s(Li) > E2s(Na) > E2s(K)
(i) T2 FAICH TR n dT] BeT H ARBIA ForagHl TR 2n2 B |
(iii) SMIYUT W EY SUdE BT AfiRad wifi@ =1 (smaller) W@ o1 & ®HRT BT 2 |
(iv) TEhYT B e b Ue sfdee #§ W €1 geldsiM W8 Wahd @ |

(A) (i) T (ii) (B) (ii) T (iii) (C) (iii) T (iv) (D) (i) 79 (V)
Ans. (A)
2
Sol. () E= —13.6xz—2 Application only for single electron species.
n
For 2S = n=2

Order of energy E2s(H) > E2s(Li) > E2s(Na) > E2s(K)

(i) Maximum number of electron which can accommodate in a principal energy shell is equal to 2n2.
(iii) Extra stability of half -field subshell is due to to higher exchange energy.

(iv) Only two electron with opposite spin can exists in same orbital.

So correct statement — (i), (ii).
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74. An organic compound contains 46.78% of a halogen X When 2.00 g of this compound is heated with

fuming HNO3 in the presence of AgNOs, 2.21 g AgX was formed. The halogen X is
[Given: atomic weight of Ag = 108, F = 19, Cl = 35.5, Br = 80, | = 127]
DIE BEMD AMNDH 46.78% DIy wellod X IEdT 2 | 39 AMH H 2.00 g 59 gfd HNO3 & Rl AgNO3 &1
SuRerfd & T fhar T/ @1 2.21 g AgX S91 d1 2deH X 79 @
[fem a1 WRAUMR Ag = 108, F = 19, Cl = 35.5, Br = 80, | = 127]
(A F (B) CI (C) Br (D) 1
Ans. (O)
Sol. A +conc. HNOz + AgNO3 —— AgX
2 gram 2.21 gram
46.78

Mass of halogen (x) = 2x = 0.9356 gram

Mass of Ag* = (2.21 — 0.9356) = 1.2744

NAg = NX

_1.2744 0.9356
108 M,

So halogen x is Bromine.

= Mx =80

75. An organic compound X with molecular formula CsH1o, when treated with HBr, forms a gem dibromide. The
compound X upon warming with HgSO4 and dil. H2SOs4, produces a ketone which gives a positive iodoform
test. The compound X is:

Mg FA CoHio JaI Tb Hed AMP X, S[@ HBr & I MfHAT FRaAT 2, OF SRaMES I © |
ANH X, HYSO4 TG TF H2SO4 & ARI T IR W UH DIcH SU= IRl 8, Sl gAIH AT IRIeoT

a1 2 | e X &
N
7
(A) \/\ (B) N\ANAN ©) RN D) "N\
Ans. (D)

Br Br
— B PSC (Gem dibromide)

V. .
Sol. 7NN HgSO4 /loj\/\/ —=7
L1994 | 1,/OH® OH
dil HzSO04 CHisl +
Markc_)r_]ikov lodoform /\/\Cr)]/
addition
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76.

Ans.

77.

Ans.

BIOLOGY

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 102* kg and 210 is
approximately equal to 1000.

(A) 1028 (B) 103 (€)1 (D) 103

1 U™ a9 aell T PIR®T U URMRIE SHM W T A 98 oIl B IR I gleR e aRTa”
SIAM dlell &1 [l SO BRal © | Ife I PIRGRI B Jg 8l el & ol 100 fA9oHEl & S $7
PIRGE & I @AM T Yol & GIAM S 78 FIT AU 8FM? AF e fb gedl &1 S&d9™ 1024 kg
Torl 210 FHT 1000 & TRER & |

(A) 1028 (B) 103 ©) 1 (D) 103

©

Papaya is 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% owles would have XXX endosperm and XY embryo, while the other 50% wouldhave XXY
endosperm and XX embryo

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

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

(D) 50% owles would have XXX endosperm and XX embryo, while the other 50% owles would have XXY
endosperm and XY embryo

qiidT BT Ul Yh—foRTSRY TSN @1 ISRV 8, SiEl AR Bl dfd SIM-Ured XY del "IGT BT XX § |

gAY & SURIA Yol T2 YOI & ddhl Bl Sy a1 BII?

(A) 50% dISTie § XXX YOI Tl XY YOI Sfafd 39 50% distie # XXY O T2 XX YoT 85 |
(B) 100% dISTie # XXX YOI T XY YOI &N |

(C) 100% diSTie # XXY OIS T2 XX YOI BN |

(D) 50% SIS H XXX YoM T XX JoT Safdh 2§ 50% dIoiie § XXY YO Tl XY Yo7 8N |
(D)
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78.

Ans.

79.

Ans.

80.

Ans.

Solid and dotted lines represent the activities of pepsin and salivary amylase enzymes of the digestive
tract, respectively. Which of the following graphs best represents their activity vs pH?

T I W vafE 4 M td afted Y@l uee Ul HOHATE Ufed U9 @R A SuRerd THISers @l
fharHEar o1 U 2 | 79 & | 1 A1 Y@ pH B ANe Sd fhardddl B Faidd wU W ST 8 2

A) = B) =
© & ) z
z 2 5
!
1 5 10
pH
(A)

If the gene pool of the locus X in the human genome is 4, then what would be the highest possible number
of genotypes in a large population?

AMg SiAM # IR fell SiF-fag e X &1 SiH-Fer @ 99 991 e # SiH-uedl @ sritiaan
Tuifda s @ e

(A)6 (B) 8 (©) 10 (D) 16

©

Match the plant hormones in Column | with their primary function in column I :
Column | Column 1l

P. Abscisic acid i) Promotes disease resistance

Q. Ethylene ii) Maintains seed dormancy

R. Cytokinin iii) Promotes seed germination

S. Gibberellin iv) Promotes fruit ripening

V) Inhibits leaf senescence

TR | P UEY BRI Bl W™ I A RY T S uRIfe drRil ¥ fAan 8k 98 oM adl fdeeu @

T BN |
Column | Column I
P. waRifid 3t i) N1 URREGAT BT gl <l = |
Q. el i) T Uga @1 gAY @
R GIERICaRE] iii) ST 37RO I F@T@T @l © |
S IRENEE] iV) Bl & Tb Pl derdl <l 2 |
V) TR @ SRIGRRT P GEAd HRAT|
(A) P-iii, Q-iv, R-i, S-ii (B) P-ii, Q-iv, R-v S-iii
(C) P-v, Q-iii, Rii, S-I (D) P-iv, Q-ii, Riii, S-v
(D)
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