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YEAR-2018 (KVPY-STREAM-SA) XI

PART-I
One Mark Questions

MATHEMATICS
1. The number of pairs (a, b) of positive real numbers satisfying a* + b*< 1 and a?+ b? > 1is
Kukked ofLrfod B[;kvk d , 1 ;Xek (a b) Tk a*+b*<1,0 a2+b2>1dk Ir'B djr g] dh B[ ;k ghxh
(A)O (B) 1 (C)2 (D) more than 2 12 1 vikdh
Sol. Leta?=m&b?>=Nthenm>0andN>0
Now given conditionisM+N>1and M2+ N2< 1

(0,1)
(M,N)
(1,0)
W

(M,N) lies inside circle X2 + y?2 < 1 and above line x +y > 1

= (M, N) lies in shaded region and number of points in shaded region are infinite, so number of pair (a,b)
are also infinite.

Ans. (D)
2. The number of real roots of the polynomial equation x* — x2 +2x—1=0s
cgin lehdj.k x*—x2+2x-1=0d okL.rfod eyk dh B[;k gt
(A)O (B)2 ©)3 (D) 4
Sol. x*—x2+2x-1=0
X2—-(x-1)?=0

> X+x-1)(-x+1)=0
X2+ x—1=0 has two real roots.
Ans. (B)

3. Suppose the sum of the first m terms of an arithmetic progression is n and the sum of its first n terms is
m, where m = n. Then the sum of the first (m + n) terms of the arithmetic progression is

Bku y fd ,d lekrj J.k (arithmetic progression) d igy m ink dk ;kx ng ,0 bld igy n ink dk ;kx
mgA ;o0k m=ngA rc bl J. d 1gy (m+n) ink dk ;kx gkxk

(A)1-mn (Bymn-5 (©)=(Mm+n) (D)m+n
Sol.  Sm= g Ra+Mm-Ddl=n ..
Sp= g[2a+(n—l)d]=m . (2)

By (1) and (2)
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Sol.

Sol.

Sol.

(m—n)a+(m—n){m+n—1}g:—(m—n)

=2a+(M+n-1)d=-2(m = n)
m+n

= Smn =

Ans. (C)

[2a+ (M +n—-1)d]=—(m+n)

Consider the following two statements:
I. Any pair of consistent linear equations in two variables must have a unique solutions.
Il. There do not exist two consecutive integers, the sum of whose squares is 365.

Then
(A) Both I and Il are true (B) both I and II are false
(B) listrue and Il is false (D) lis false and Il is true.

bu nk dFkuk 1 fopkj djt
l. nk pjk oky Ixr j[k; Deidj.kk (consistent linear equations) d fdlt Hh ;Xe dk vi}rh; gy dA
., 1 nk @ekxr i.kdk dk viLrRo ugh g ftud oxk dk ;kx 365 gA

rc
(A) 1,0 linkuk IR; g (B) 1,0 Il nkuk vIIR; ¢
@®) 1IR; g ,onvIR; g O)IVvIR; g ,0ll IR; g

Clearly statement 1 is false as they can have infinite solutions statement 2 is also false as

132 + 142 =365

Ans. (B)

The number of polynomials p(x) with integer coefficients such that the curve y = p(x) passes through
(2,2)and (4,5)is

(A) O B)1

(C) more than 1 but finite (D) infinite

cgin p(x) d 0 x.kd (coefficients) 1.kd gA ;fn 0@ j[ik y = p(x) fdinvk (2, 2) ,0 (4, 5) I xEjr g
rc , 1 cgink di B[k gkxh

(A) O B)1

©) 1 1 vikd] ijr Iifer (D) vur
y=P(X)=ap+a; X azX%+...... +apX"  A0,81,82,A3,..cnunnns an €l
2=P(2) ...(1)

5=P(4) ....(2)

By (1) &(2)

=>3=a1(4-2)+a (42—22) +az(4®*-23) + ........ + an(4" - 2"
Clearly RHS is even and LHS is odd no polynomial exists.

Ans. (A)

The median of all 4-digit numbers that are divisible by 7 is

4-vdk okyh o BHM B[k, € 7 1 folkftr ok tkrh g d elf/; dk (median) dk eku g

(A) 5497 (B) 5498.5 (C) 5499.5 (D) 5490
Four digit numbers which are divisible by 7 are.
1001, 1008, 1015, ....... , 9996

Hence total number of such numbers = 1286

th th
N N
— | value+| —+1| value th th
2 2 _ (643) " value +(644) " value
2 2

= Median =

- 1001 + 1285x7

= 1001 + 4497.5
=5498.5
Ans. (B)
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Sol.

Sol.

A solid hemisphere is attached to the top of a cylinder, having the same radius as that of the cylinder. If
the height of the cylinder were doubled (keeping both radii fixed), the volume of the entire system would
have increased by 50%. By what percentage would the volume have increased if the radii of the
hemisphere and the cylinder were doubled (keeping the height fixed)?

,d Bl vixky dk ,d cyu d Aij j[k x;k gA vixky ,0 cyu dh f=T;k, leku gA ;fn cyu di Apib
nk xut dj nh &, vkj mudh f=T;kvk dk eku ugh cnyk &,] rc 1j fudk; dk vk;ru 50% c< tkrk gA ;fn
Apkb dk eku vpj jIkr g, vixky ,0 cyu db f=T;kvk dk nk xuk dj fnsk ;] rc fudk; dk vi;ru futu
ifr'kr I c< €k, xi

(A) 300% (B) 400% (C) 500% (D) 600%

Let height of radius of cylinder are h & r respectively.
Then volume Vi = nr?h + %nr3 ...(1)

When height of cylinder is doubled then volume V; = 2xr?h + %nr3 ..(2)

2
2h+=r

Given that ﬁ = 3 = :%
io? h+=r

WM

= 2h+§r :§h+r
3 2

:)h:ijhzgr (3)
2 3 3

When radius is doubled then volume Vj = 4nr?h + %nﬁ

16

Vi h +gr
3
1
By (3) ﬁ: 4h +8h PN
A h+h
Hence volume will be increased by 500%
Ans. (C)

Consider a triangle PQR in which the relation QR? + PR2 = 5PQ? holds. Let G be the point of intersection

of medians PM and QN. Then ZQGM is always

(A) less than 45° (B) obtuse

(C) aright angle (D) acute and larger than 45°

,d =t PQR di Hktkvk d fy, Ick QR2 + PRz = 5PQ2 ekl; gA ;fn ekf/;dk; (medians) PM ,0 QN
fain G ij foPNfnr (intersect) djri g] rc ZQGM ge’kk

(A) 45° 1 de gixk (B) vikdk.k (obtuse) gkxk
(C) Nedk.k gkxk (D) V;udk.k ,0 45° I viXkd
P
N
L
Q v R
Let QR=p, PR =q, PQ =r

Given p? +0g?2 = 5r2
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2 2
Now QG2 +GM? :(@) +[mj

3 2
2 2
_ 4QN N PM
9 9
— 1 1 2 2 2 1 2 2 2
= —|4.=\2r°+2p°—-q° J+—\2r° +20° -
a2t opt i) 2rt 2t
2
_ P 2
=X _om
2 Q
Hence Angle QGM is 90°.
Ans. (C)
. . . . /+m+n
9. Let a, b, ¢ be the side-lengths of a triangle, and ¢, m, n be the lengths of its medians. Put K = T .
at+b+c

Then, as a, b, ¢ vary, K can assume every value in the interval

,d ke dh Hekvk di yckb a, b, c g ,0 bldh ef/;dkvk (median) di yckb ¢, m, n gA elu y fd

k=M 0 -y o b, ¢ db cnyk ©,] re Kb vrjky e T elu y Idrk g
a+b+c

W (1.2 ® (L4 © (24 © (5.3
4 3 2 5 4 5 4

Sol.
B c
As AD is medium = AD < AB+AC
- /< b+c
Similarly m < <52 and n < a%b

= /+m+n<a+b+c
= /+m+n<a+b+c

<1 0]

/+m+n
a+b+c

Also inthe A BGC
BG + GC > BC

= %(m+n)>a
o 2
Similarly E(n+£)>b
2
and §(£+m)>c

Hence %(£+m+n)>a+b+c

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)- 324005

®
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

i KVPY-041118-5
Educating for better tomorrow |55 Free 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029




/+m+n 3 .
_— > — ii
2 (if)

a+b+c
By (i) and (i) =-M* N (31
a+b+c (4
Ans. (C)
10. Let Xo, Yo be fixed real numbers such that x2 +y2 > 1. If x, y are arbitrary real numbers such that

X2 +y2 < 1, then the minimum value of (X — X0)? + (y — Yo)? is
elu y fd xo, yo vpj (fixed) okLrfod B[k, 9] x2 +y2 >1ell; gA ;fn x, y dkb oiLrfod B[;k, g] ftud
fy, x@+y2<1ell; g] rc (x—xo)2+ (y—vyo)2 dk U;ure eku gx

2
(A) (\/XS +Y5 —1) (B) x5 +y5 -1 (©) (Ixol + Iyol = 1)? (D) (Ixol + Iyol)* - 1
Sol. X3 +y3>1 X, =Y, fixed
X, Y arbitrary
x2+y2£1 ,Let x=conb
y =sinb
for men

z= (X=%)* +(y—Yo)?
z= X2+ X% +y*+Yo® —2 (XX +Y Yo)
put X - cosO , y = sinf

Z= X5+Yy32—-2 (X cO0sO + yo sinb)

dz .

Ty = 0-2 (—x0 sinb +y, cos0)
dz_y
de

—Xo Sin® = — yp cOSO

[ 2
Xo +Yo

Yo
0
tano = Yo
Xo Xo
sind = y—o
VX6 +Y5
X
cosf= ——2
VX6 +Y5
X
X = 0 y= Yo
X5 +Y6 VX6 +Y5
2 2
Xo Yo
z= —Xo | *|T——=Yo
[ X5 +Y5 VX6 +Y5
2 2
Xg2 ! -1 +yg2 ! -1
X5+ X5+
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11

Sol.

12.

Sol.

)

2
2, 2
Xo +YO)

2
(l—‘/xé +y§) :(‘lxé +y3 —l)

Ans. (A)

(x2 +y2)

2

Let PQR be a triangle which PQ = 3. From the vertex R, draw the altitude RS to meet PQ at S. Assume
that RS = /3 and PS = QR. Then PR equals

=it PQR e itk PQ =3 gA *'k R I ,d (altitude) RS [kipk tkrk g] tk Htk PQ e S ij feyrk gA etu
y fd RS= 3 ,0 PS=QR QA rc PR futu d cjkcj gkxiA

(A) 5 (B) V6 (C) V7 (D) V8
R
J3 2
P‘ 2 S 1 ‘Q
< - >
PS=0QR
PS+SQ=3

in ARSQ SQ=3-PS=3-0QR
QR2z = RS2 + SQ2

QRZ2=3+ (3-QR)?2

QR2=3+9+ QR2-60R

6QR =12
QR=2
SQ=1 PS=2
in ARSP
PR? = RS2 + P32
=3+4
PRZ=7
PR= 7
Ans (C)

A 100 mark examination was administered to a class of 50 students. Despite only integer marks being
given, the average score of the class was 47.5. Then, the maximum number of students who could get
marks more than the class average is

50 fokFi ,d 100 vk okyh iji{k nr gA ;|fi fo]kFzk dk itkd e vd fn, tir g d{k e IH dk vkIr
vd 47.5¢gA , It fLRfr e , 1 fokiF;k dh vikdre B[ ;k godd] € dfik d vklr | vikd vd yk, ¢t

(A) 25 (B) 35 (C) 45 (D) 49

Total students = 50

Average = 47.5

Total marks = 2375
Now, student can obtain only integer marks. Hence for maximum students we will divide total marks by 48°

- [2375] _ 49
48
Ans. (D)
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13.

Sol.

14.

Sol.

Let s be the sum of the digits of the number 152 x 58 in base 10. Then
Lk[;k 152 x 528 dk ;fn vilkkj (base) 10 e fy [k &k,] rc bld vdk dk ;kx SgA rc
(A)s<6 (B)6<s<140 (C) 140 <s< 148 (D) s> 148
152 X 518

=0 x 520

[l0g, (9x5™)] = [ 2log}, + 20log,, 5 |
= [2x4771+20(1-0.3010) |

= 14 {characteristic}

Hence the number have 15 digits

At worst all digit can have value 9

Hence sum should less then 135

And the last digit should be 5 Hence

Sum should greater than Or equal to 6
Ans. (B)

Let POR be am acute-angled triangle in which PQ < QR. From the vertex Q draw the altitude QQ, the
angle bisector QQz and the median QQs, with Q1, Qz, Qs lying on PR. Then

PQR ,d U;udk.k =€ g] ftle PQ < QRA K% Q I ,d *l'kyc (altitude) QQ., ,d dk.k fHkk€d (angle
bisector) QQ. ,0 €kf/; dk (median) QQs [kip tkr gA ;fn Qi, Q2 Qs tktk PR 1j VOfLFr g] rc
(A)PQ1<PQ2<PQ; (B)PQ:2<PQi1<PQ; (C)PQ1<PQ3<PQ:, (D)PQ3;<PQ:<PQ:

Q
P I_ R
Q1 Qe Qs
PQs = QsR (.. QQs ie median)
PQs = %PR

PQ2: Q2 R =r: p (By property of angle bisector)
r

PQ,=|——|PR

R (r +Pj
Butr <P (Given)

1

PQ.< =PR

Q2 >

Comparison between Altitude and angle bisector

= ZQPQ2 + ZL PQQ + £LPQQ2 = ZLRQQ: + £ QQ2R + £ QRQ:
.. ZPQQ2 = Z RQQ: {Since angle bisector}

Z QPQ2 + L PQ2Q = £ QQ2R + £ QRQ2

-. PQ < QR then <QPQ: > Z QRQ:

Hence £ Q Q2P < £ QQ2R

But £ QQ2P + Z QQ2R =180°

Hence £ QQ2P <90° & £ QQzR > 90°

= Foot from Q to side PR lies inside APQQ,

= PQ1 <PQ2 < PQs
Ans (A)
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15. All the vertices of a rectangle are of the form (a, b) with a, b integers satisfying the equation
(a—8)2— (b —7)2 =5. Then the perimeter of the rectangle is
,d vk;r di IHO "Ki% (a, b) ickj d g] tok a bi.kd gA ;fn a b leidj.k (@a—8)2—(b-7)2=5dk 1rB
djrk g] rc bl vk;r dh ifjf/k ghxh
(A) 20 (B) 22 (C)24 (D) 26
Sol. (@a-8)2-(b-7)?=5
(@a-b-1)(a+b-15)=5
l1 I2
Four cases
l1 2
5 1
1 5
-5 -1
-1 -5
Case-1
a-b-1=5&a+b-15=1
=a=11,b=5
Case-2
a-b-1=-5&a+b-15=-1
=a=5b=9
Case-3
a-b-1=1&a+b-15=5
=a=11,b=9
Case-4
a-b-1=-1&a+b-15=-5
=a=5b=5

4
(11,5) (11,9)

55
(5,5) 4 (5,9)

Perimeter=4+4+6+6 =20
Ans. (A)
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16.

Sol.

17.

Sol.

18.

PHYSICS

A block of wood is floating on water at 0°C with volume V, above water. When the temperature of water
increases from 0 to 10°C, the change in the volume of the block that is above water is best described
schematically by the graph

,d ydMh dk VdMk o°C rielu d ty e rjrk g feldk vk;ru vo ty d Irg 1 Aij gA ;in ty d
riielu d o 1 10°C rd c<k fn;k &,] rk futu e dkullk vkj[k rkieku d Bkik b1 vdM d ml vk;ru dk
th ty d Irg 1 Aij g] e g, ifjoru dk n"lrk g

Vo Vo—
(A . (B) .
0°C 10°C 0°C 10°C
Vobooo — Vo —
© . (D) .
0°C 10°C 0°C 10°C

Since when temperature of water rises from 0°C to 10°C, its density first increase, becomes maximum at
4°C and then decrease, therefore fractional submergence will first decrease and then increase.

(A)

A very large block of ice of the size of a volleyball court and of uniform thickness of 8m is floating on
water. A person standing near its edge wishes to fetch a bucketful of water using a rope. The smallest
length of rope required for this is about

,d okyfcky d enku d cjkcj d cgr cM cQ d VdM dh ,dleku ekVib 8 m gA ;g cQ dk vQdMk Tkuh e
rj jok gA ,d 0;r tk bld ,d Nk 1j [kMk g] og ,d ckYvh e jLEh ck/k dj ikuh fudkyuk pkgrk gA jLI
dh U;ure yckb fdruh gxi\

(A) 3.6m (B) 1.8m

Ans.

(C) 0.9m (D) 0.4m

Since p;=0.9 p,,

—%?Xm

watch
Minimum Length required =0.8m.
Ans. (C)

A box filled water has a small hole on its side near the bottom. It is dropped from the top of a tower. As it
falls, a camera attached on the side of the box records the shape of the water stream coming out of the
hole. The resulting video will show

(A) the water coming down forming a parabolic stream.

(B) the water going up forming a parabolic stream.

(C) the water coming out in a straight line.

(D) no water coming out.
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Sol.

19.

Sol.

20.

Sol.

,d ikut 1 Hj cDl db fupyt Brg d Nj ij ,d fNn gA bl cDI dk ,d Ap ehukj dh Nr 1 fxjk;k &k
gA cidl d fxjr le;, bldh Irg ij yxk dejk cDI I ckgj vkr g; ikuh d 1F dk vikfyf[kr (record)
djrk gA dej Hjk vitkfyf[kr pyfp=k e fn[kx fd

(A) ty ,d ijoy;kdkj 1R d vulkj uhp fxjrk gA

) ty ,d ijoy;kdkj iFk d vulkj Aij thrk gA

(C)ty ,d I jik e ckgj Vk;xkA

(D) DI T ckgj ty ugh Vk; XA

Since bucket and water both are in state of free fall so water will not come out of the hole.

Ans. (D)

An earthen pitcher used in summer cools water in it essentially by evaporation of water from its porous
surface. If a pitcher carries 4 kg water and the rate of evaporation is 20 g per hour, temperature of water in
it decreases by AT in two hours. The value of AT is close to (ratio of latent of evaporation to specific heat of
water is 540°C)

xfe;k e feWh d %M e j[k €y, %M dh Bj/k Irg ij gk jg ty d o'tu d Fjk BMk gkrk gA ;fn %M e 4
kg ty g] feldk ok'iu 20 g/h di nj 1 gkrk gA ;fn nk %V ckn €ty d rkieku e AT dk ifjoru gkrk g] rk
AT dk eku D3k gixk ity d fy, of'iu dh xIr A'ek d Ik vuikr 540 °C

(A)2.7°C (B)4.2°C (C)5.4°C (D) 10.8°C

Vaporization rate of water = 20 g/h

Water vaporized in 2 hour =20 x 2 gm

Latent heat of vaparisation — 540 = L
specific heat of water C
heat contain in vaporised vapor = (dm).L = (dm).L
Heat lost by water in earthen pitcher = mc. dT
m =4 Kg
heat loss by water in earthen pitcher = heat contain in vaporised water
dm.L=m.C.dT

(40 (L =4.dT
1000 (C

dT = —= x 540 = 5.4°C
100

dT =5.4°C

Ans. (C)

Two plane mirrors are kept on a horizontal table making an angle 6 with each other as shown
schematically in the figure. The angle 0 is such that any ray of light reflected after striking both the mirrors
returns parallel to tis incident path. For this to happen, the value of 6 should be

nk lery ni.k] & ,d nlj o dk.k cukr g] dk fp=kullkj ,d {ifrt Vcy 1j j[k x;k gA dk.k 6 bl 1dkj g
fd idk’k di fdj.k nkuk nike 1 ijlofrr gidj vkifrr fdj.k d Bekullrj g thrh gA ok o ok eku gixk

(A) 30° (B) 45° (C) 60° (D) 90°

01

99—-61+90—-62+6=180 201 + 262 = 180

/\
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21.

Sol.

22.

Sol.

23.

Sol.

0=0,+0;
0 =90°
(D)

Ans.

A certain liquid has a melting point of — 50° C and a boiling point of 150° C. A thermometer is designed
with this liquid and its melting and boiling points are designated as 0° L and 100° L. The melting and
boiling points of water on this scale are

(A) 25° L and 75° L, respectively, (B) 0° L and 100° L, respectively,

(C) 20° L and 70° L, respectively, (D) 30° L and 80° L, respectively,

,d no dk xyukd —50°C rFk DoFukd 150° C gA bl no I ,d rkiekih cuk;k €krk g] €k no d xyukd rFk
DoFukd dk @e*k 0° L rFk 100° L n*kkrk gA bl ieku (scale) ij ty dk xyukd rFk DoFukd @e*k

(A) 25° L rFk 75° L gA (B) 0° L rFk 100° L gA

(C) 20° L rFk 70° L gA (D) 30° L rFk 80° L gA

100°L = 200°C

61+ 6.,=90

1°L=2°C
0°C = 25°L
100°C = 75°L.
Ans. (A)

One can define an alpha-Volt (V) to be the energy acquired by an a particle when it is accelerated by a
potential of 1 Volt. For this problem you may take a proton to be 2000 times heavier than an electron. Then

VYQk d.k dk 1 v d foko I Rofjr dju ij tk Atk ikir girt g mBdk vYQK&OYV (av) I ifjHkfkr fdl sk
thrk gA ;fn elu fyft, fd 1kVku] byDVku I 2000 xuk T;knk Hkjh g rk futu e 1 dku Bk fodYi Bgh goxk\
(A) 1L aV = 1 eV/4000 (B)laVv=2eV

(C) 1 oV = 8000 eV (D)laV=1eV

g=+2e

loV =+ 2ev.
(B8)

In a particle accelerator, a current of 500 pA is carried by a proton beam in which each proton has speed
of 3 x 10’m/s. The cross sectional area of the beam is 1.50 mm?2. The charge density in this beam in
Coulomb/m?3 is close to

Ans.

,d d.k Rojd (Particle accelerator) €] 1kVku it dh 500 pA fo]r Akgk iokfgr gk joi g bl it e 1R;d
ikVku dh pky 3x107 m/s gA 1t d vuilFk div dk {HQy 1.5 mm2 gA bl 1t e wvio% dk %uRo
Coulomb/m3 ek=kd e yxHx gixkA
(A) 108 (B) 107
| = neAv

(C) 10 (D) 10

o 500x107°

" AV 15x10~ x3x107
Ans. (D)

_ 100

9

x107® ¢c/m3~ 105 ¢/m3
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24.

Which of the following is NOT true about the total lunar eclipse?

(A) A lunar eclipse can occur on a new moon and full moon day.

(B) The lunar eclipse would occur roughly every month is the orbits of earth and moon were perfectly
coplanar.

(C) The moon appears red during the eclipse because the blue light is absorbed in earth's atmosphere and
red is transmitted.

(D) A lunar eclipse can occur only on a full moon day.

futu e 1 dku Bk dRu 1.k pnxg.k d fy, Igh ugh gA

(A) pnxg.k vekoL;k rAk if.kek dk gk Bdrk gA

(B) ;fn iFoh vkj pnek dh d{k 1.krt Beryh; ok rk pnxg.k yxHx gj egiu e gxkA

(C) pnxg.k d le; pnek yky fn[k;h nxk D;kfd 1Foh d okrkoj.k e uhyk Tdk vo™5kf'kr girk g rFik yky
idk*k ikjxr gkrk gA

(D) pnxg.k doy if.kek dk gh gkrk gA

Sol. A lunar eclipse can occur on a new moon and full moon day.
pnxg.k vekoL;k rFk if.kek dk gk Idrk gA
Ans. (D)

25. Many exoplanets have been discovered by the transit method, wherein one monitors a dip in the intensity
of the parent star as the exoplanet moves in front of it. The exoplanet has a radius R and the parent star
has radius 100R. If Io is the intensity observed on earth due to the parent star, then as the exoplanet
transits,

(A) The minimum observed intensity of the parent star is 0.9 lo

(B) The minimum observed intensity of the parent star is 0.99 Io

(C) The minimum observed intensity of the parent star is 0.999 Iy

(D) The minimum observed intensity of the parent star is 0.9999 I,

cgr N xj&lkjh; (exoplanet) xgk dk VKBV (transit) fof/k Hjk [k €k gA bl fofk e €c xg viu ey
rij d leu I xtjrk g] rc rkj di riork e vk;h deh dk voykfidr (monitor) djd xg dk [tk tkrk gA
,d xj&Mkjh; xg dh =Tk Rg rik bld ey rkj dh =T;k 100R gA ;fn ey rij di iRoh 1j ekih xb riork
log] rk €c ;g xj&Ikjh; xg rij d Heu I xEjxk rk

(A) ey rkj dh rhork dk U;ure iffir eku 0.9 1o

(B) ey rkj dh rhork dk U;ure 1ffkr eku 0.99 1o

(C)ey rij dh riork dk U;ure if{kr eku 0.999 Io

(D) ey rkj dh rhork dk U;ure if{kr eku 0.9999 I,

Sol.  The minimum observed intensity of the parent star is 0.9999 lo
ey rij dh rork dk U;ure iffkr eku 0.9999 I,

Ans. (D)

26. A steady current | is set up in a wire whose cross-sectional area decreases in the direction of the flow of
the current. Then, as we examine the narrowing region
(A) the current density decreases in value.

(B) the magnitude of the electric field increases.

(C) the current density remains constant.

(D) the average speed of the moving charges remains constant.
,d vifjorh fo]r Mgk 1,d ,1 rij e iokfgr gkrh g feld vuilF dkv dk {=kQy fo] r Ajk d tokg dh
fn'l e de girk thrk gA rij d Idhk {i= e

(A) fo] r Mgk kuro dk elu AV €k, xkA

®) fo] r {k dk ifjek.k c< T, XiA

(C) fo] r Ak %uRo fLFj JoxKA

(D) xfreku fo] r vko'ik dh vklr xfr fLFkj jgxiA

Sol. | = neAvqy
J= 1 =coE
A

Ans. (B)

/\

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)- 324005

®
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

i KVPY-041118-13
Educating for better tomorrow |55 Free 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029




27.

Sol.

28.

Sol.

Ao

Ans.

29.

Sol.

Select the correct statement about rainbow:

(A) We can see a rainbow in the western sky in the late afternoon.

(B) The double rainbow has red on the inside and violet on the outside.
(C) A rainbow has an arc shape since the earth is round.

(D) A rainbow on the moon is violet on the inside and red on the outside.

bUn/ku'k d ckj e dku Ik dFku Bgh g

(A) bin/ku'k dk 1f'peh vkdk’k e nj&nkigj (late afternoon) e nf[k Idr gA

(B) f}bUn/ku'k (double rainbow) e yky jx vnj rHk cxuh jx ckgj dh rjQ gkxkA
(C) iFol d xky gku d dkj.k bUn/ku'k 0@ (arc) vkdkj dk gkrk gA

(D) pnek 1J bin/ku'k e cxuh jx vnj rfk yky jx ckgj dh rjQ gkxkA

The double rainbow has red on the inside and violet on the outside.

f}bUn/ku'k (double rainbow) e yky jx vnj rFk cxuh jx ckgj di rjQ gkxA
Ans. (B)

Remote sensing satellites move in an orbit that is at an average height of about 500 km from the surface of
the earth. the camera onboard one such satellite has a screen of area A on which the images captured by
it are formed. If the focal length of the camera lens is 50 cm, then the terrestrial area that can be observed
from the satellite is close to

,d Inj Bonu mixg] iFoh dh Brg 1 vklru 500 km dh njh 1j viul dfk e xfr djrk gA bl mixg e yx
dej] feld in dk {<Qy A g] ij fp=k curk gA ;fn dej e yx yUl di Qkdl njh 50 cm g] rk mixg d
dej d MHjk fdruk LFeyh; {ik if{kr (observed) fd;k € Idrk gh
(A) 2 x 103 A (B) 106 A (C) 1012 A

« 500 km — 50 cm.

(D) 4 x 102 A

u

2
} = Ag=10"7 A
v

©)
fpkulkj v{j A B, CVkj D ,d dixt d r[r ij fy[kx; g |

A

1

A

C

bl r[r dk ,d [kyh 1kjn"kh cyukdkj fxykl d 1N ,d mfpr njh 1j j[k x;k gA ;fn bl fxykl e ikut Hj
fnsk ,] rk txykl 1 n[ku ij cu v{jk d @e dk mYVk ifrfcEc (inverted image) fn[krk gA vko/ku dk ux.;
ekur g, futu e dkullk 1frfcic Igh gA

A

(A) (B) © (D)

Ans. (C)
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30. If a ball is thrown at a velocity of 45 m/s in vertical upward direction, then what would be the velocity profile
as function of height ? Assume g = 10 m/s2.
N A
45 45
V(m/s) V(m/s)
(A) (B)
0 O
0 Height (m) 101 Height (m) 101
45 45
V(m/s) V(m/s)
© (D)
0 O
0 Height (m) 101 Height (m) 101
,d xn dk 45 mis d ox | Aloikj 'l e Aij db vkj Qdk thri gA ox dk Apkb d Ikifk e Igh Vij[k
D;k gixk 2 eku yift, g =10 m/s2.
A
45 45
V(m/s) V(m/s)
(A) (B)
0 > O
0 Height (m) 101 Height (m) 101
45 45
V(m/s) V(m/s)
©) (D)
0 > O
0 Height (m) 101 Height (m) 101
Sol. V2 =v2-2gh — parabola
Ans. (A)
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CHEMISTRY

31. The number of water molccules in 250 mL of water is closest to

[Given: Density of water is 1.0 g mL%; Avogadro's number = 6.023x10%3]

250 mLty e ty d v.kvk dh I[;k futu d fudVre gkxh

[fn;k gt €y dk %uRo 1.0 g mL-Y; vokxknk B[ ;k= 6.023x10%]

(A) 83.6x10% (B) 13.9 x10% (C) 1.5 x10% (D) 33.6 x10%
Sol. Volume of H,O = 250ml,

Weight of water = 250 gm,

250

Number of male of H,O = —
18

250
Number of molecule of H20 = EXNA: 83.6x10%
Ans. (A)
32. Among the following, the correct statements is

(A) pH decreases when solid ammonium chloride is added to a dilute aqueous solution of NHs
(B) pH decreases when solid sodium acetate is added to a dilute agueous solution of acetic acid.
(C) pH decreases when solid NaCl is added to a dilute aqueous solution of NaOH

(D) pH decreases when solid sodium oxalate is added to a dilute aqueous solution of oxalic acid
futufyflkr e Igh dFu g

(A) pH %Vrk g] tc Bkl vekfu;e DykjkoM dk NHsd ,d ru tyh; foy;u e feyk;k tkrk gA

(B) pH %Vrk g] tc Bkl IkiM;e ,10vV dk , Iifvd ,fIM d ,d ru tyh; foy;u e feyk;k tkrk gA
(C) pH AVrk g] tc Bkl NaCl dk NaOH d ,d ru tyh; foy;u e feyk;k tkrk gA

(D) pH AVrk g] tc Bkl 1kM;e viDlyV dk viDlfyd d ,d ru tyh; foy;u e feyk;k thrk gA

Sol. Dil aqueous Solution of NHz is NH4OH solution
NH4OH — NH; + OH
On adding solid ammonium chloride

NH; —— NH; +CI-

The reaction moves backward due to common ion effect. The concentration of OH-decreases and pH
decressess.
Ans. (A)

33. The solubility of BaSO, in pure water (in g L™1) is closest to
[Given: K, for BaSO4 is 1.0x10-10 at 25 °C. Molecular weight of BaSO. is 233 g mol—]
') ty e BasO, dh foy;rk (gLte) futu d fudVre g
[fn;k g % 25°C 1j BaSO, dhl Ke, 1.0x10-20 gA BaSO,4 dk Vif.od Hkj 233 g mol-]
(A)1.0x 105 (B) 1.0 x 102 (C)2.3x 105 (D) 2.3 x 103
Sol.  Given Ksp =10
For BaSOs, Ksp = S2.
$=10-5 mol/L = 2.33 x1073 g/
Ans. (D)
34. Among the following, the INCORRECT statement is
(A) No two electrons in an atom can have the same set of four quantum numbers.
(B) The maximum number of electron in the shell with principal quantum number, n, is equal to n? +2
(C) Electrons in an orbital must have opposite spin.
(D) In the ground state, atomic orbitals are filled in the order of their increasing energies.

futufyflkr e 1 xyr dFu g !

(A) ,d 1jek.k e dkb Hh nk byDVku dh pkjk Doklve B[;k, Deku ugh gk 1drh gA

(B) ,d dkk e feldh ie[k DoklVe B[k ng] vikdre byDVkuk dh B[;k n2+2 A

(C) ,d VkicVy (orbital) e byDVkuk d 1p@.k (spin) vfuok; ri foijir gkxA

(D) Hifet VOLFk (ground state) €] ijek.k d vifcVy (orbitals) dk mudh Atk d vkjlgh Dek e Hjk Ehrk gA
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Sol. The maximum number of electrons in the nt shell is 2n2.
Ans. (B)

35. A container of volume 2.24 L can withstand a maximum pressure of 2 atm at 298 K before exploding. The
maximum amount of nitrogen (in g) that can be safely put in this container at this temperature is closest to

,d ikek feldk vk;ru2.24 L g foLQkVr gku 1 igy 298 Kd rki 1j 2 atm dk nkc Igu dj 1drk gA bl
rkieku ij ukbVktu dh vikdre el=k (ge) & bl 1k e Bjffkr rjhd 1 j[k € Idr g] futu d fudVre g

(A) 2.8 (B) 5.6 ©14 (D) 4.2
Sol.  The maximum amount of nitrogen that can be safely put in this container must, exert a pressure less than
2 atom at 298K.

. . . . PV
i.e. maximum moles in container n = RT

_ 2x224
0.0821x298

i. €. maximum weight of Nz in container = 0.183 x 28 =5.127 gm.
The correct answer is, (D) 4.2 grams
for safety concern, we can't go for adding more nitrogen.

Ans. (B)
36. The compound shown below
0 NO:2

(J

can be readily prepared by Friedel-Crafts reaction between
(A) benzene and 2-nitrobenzoyl chloride
(B) benzyl chloride and nitrobenzene
(C) nitrobenzene and benzoyl chloride
(D) benzene and 2-nitrobenzyl chloride
uhp fnk;k x;k skixd
0 NO:2

(J

YiMy&@HIV vIli@ sk ik utp fn; x; fufu skixdk d cip di viki@sk I Bjyrk I cuksk & Idrk g\
(A) cthu Vkj 2-ukbVkcltkby (2-nitrobenzoyl) DykjkbM

(B) cthby (benzyl) DykjkbM vkj ukbVk ctthu

(C) ukbVk cthu vkj cltkby (benzoyl ) DykjkoM

(D) cthu Vkj 2-ukbVkcltkby (2-nitrobenzyl) DykjkoM

NO- ﬁ NO2

(@]
i i
Sol. ~cl
©+©/ AICH; ©/
Ans. (A)
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37.

Sol.

38.

Sol.

The correct statement about the following compounds

X Y
is
(A) both are chiral (B) Both are achiral
(C) Xis chiral and Y is achiral (D) Xis achiral and Y is chiral

futu ;kfxdk

X Y
d cij e Igh dFu dkulk g&
(A) nkuk dkbjy gA (B) nkuk dkbjy ugh gA
(C) X dkbjy g 1jUr Y dkbjy ugh gA (D) X dkbjy ugh g 1jUr Y dkbjy gA
X) S Here the * marked carbon is Chiral, as it has 4 different groups attached.

H
Br
Y) /\AQH\ Here the * marked carbon is achiral as it has two identical ethyl group attached.
Br

Ans. (C)

The most acidic proton and the strongest nucleophilic nitrogen in the following compound

0
Gy
a / H H
N
H

respectively, are
(A) Na—H; NP (B) No—H; Ne (C) Na—H; N¢ (D) Ne=H; Na
futu ;kixd

o
Gy
a [ H H
N
H

e vikdre viyh; ikvku rRk Icl 1'(Dr ukikdLugh ukbVktu @e'ki gt
(A) Na-H; NP (B) NP-H; Ne (C) Na—H; Ne (D) Ne—H; Na

o
@/QWAM“S
a [ H H
N
H

Most acidic proton = “b” as the conjugate base is resonance stabilized and the most nucleophilic nitrogen
is “c” as the lone pair electron on nitrogen is localized in sp? hybrid orbital.
Ans. (B)
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39.

Sol.

40.

Sol.

41.

Sol.

The chlorine atom of the following compound

Cle
Cld Clb
o~ "CPk
that reacts most readily with AgNOg3 to give a precipitate is
(A) CI2 (B) CIp (C)CIe (D) ClId
fueu ;kixd e Dykjhu 1jek.k]
Cl
Cld Clp
o~ "Ck
th AgNOs d kR vifkdre Bjyrk I f@;k dj vofki cukrk g
(A) CI2 (B) CIp (C)CIe (D) Cld

The resulting carbocation formed by loss of CI® is resonance stabilized.

Clc Cle Cle
Cld\(jiub AgNOs Cld\(j/cu’ Cld\fj/cIb
— —
C|a + ’
(@) O O
+

Ans. (A)

Among the following sets, the most stable ionic species are

futufyflkr legk e] vikdre LFk;h vk;fud ;Xe futu g

A) and é ®) and i

4 2]

©) and é (D) and A

In option “D” both the ions are aromatic

Gﬁe A/zne

Ans. (D)

The correct order of energy of 2s orbitals in H,Li, Na and K, is
H,Li, Na rFk K e 2s vkjfcVy (orbital) di Atk dk Igh @e futu g

(A)K<Nac<lLi<H (ByNa<Li<K<H
(C)Na<K<H<L (D)H<Nac<lLi<K
As the atomic number increases the energy of orbitals decreases.
Ans. (A)

/\
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42.

Sol.

43.

Sol.

44,

Sol.

45,

Sol.

The hybridisation of xenon atom in XeF4 is
XeF4 e Xe ijek.k dk 1dj.k futu g
(A) sp* (B) dsp? (C) sp*d? (D) d?sp?

= 4 bond pair + 2 lone pair. = Steric Number = 6

= spid2.

Ans. (C)

The formal oxidation number of Cr and Cl in the ions cr,02- and clo;, respectively, are
(A) +6 and +7 (B) +7 and +5 (C) +6 and +5 (D) +8 and +7
cr,02- Vkj cio; € Cr,oCldh Lketl; viDlhdj.k I[;k e’ futu g

(A) +6 Vkj +7 (B) +7 Vkj +5 (C) +6 VKJ +5 (D) +8 VKj +7
Oxidation number of Crin Cr,0;4 =+ 2x—-14=-2 =>X=+6

Oxidation number of Clin CIOs-=x-6=-1 =>X=+5

Ans. (C)

A filter paper soaked in salt X turns brown when exposed to HNO3 vapor. The salt X is

,d fQYVj 11j & fd X yo.k I Hixk g] HNO; dh o't d Bid e vku 1j Hjk jx nrk gA yo.k X futu g
(A) KCI (B) KBr (C)KI (D) K2SO4

2Kl +4 HNO; — 1, + 2 NO>+ 2 KNO3+ 2 H,O

lodide ion is a strong reducing agent and reduces HNO3 vapours to NO2 (Brown gas)

Ans. (C)

The role of haemoglobin is to

(A) store oxygen in muscles

(B) transport oxygen to different parts of the body
(C) convert CO to CO;

(D) convert CO; into carbonic acid

fgekkykfcu dk dk; futu g

(A) viDlItu dk if'ksk e Hfpr djukA

(B) viDItu dk “kjhy d foftklu Hikxk e y EkukA
(C) co dkco.e cnyukA

(D) CO, dk dickfuy VEy e cnyuA

Haemoglobin is oxygen carrier.
Ans. (B)
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46.

Ans.

47.

Ans.

48.

Ans.

49.

Ans.

50.

Ans.

51.

Ans.

52.

Ans.

53.

Ans.

BIOLOGY

Which ONE of the following molecules is a secondary metabolite?

(D) Citric Acid

(D) flivd vty

(D) Protein

(D) 1kVhu

(D) 2.0

(D) 2.0

(A) Ethanol (B) Lactate (C) Penicillin
futufyflkr e 1 dkulk v.k f}ri;d mikip;€ g?

(A) bFkuky (B) yDWVW (C) ifuflfyu

©)

Lecithinisa ?

(A) Carbohydrate (B) Phpspholipid (C) Nucleoside
yfliFu Dk g ?

(A) dicigibMV (B) QULQKfyfiM (©) U; Dy vi M

(B)

The water potential (‘PP) of pure water at standard temperature and atmospheric pressure is?
A)O (B) 0.5 (©)1.0

eud rki vkj ok;e.Myh; nkc ij k) ty dk forko (7)) fdruk gkrk g 2
A)O (B) 0.5 (©)1.0

(A)

Action potential in neurons is generated by a rapid influx of ?

(A) Chloride ions (B) Potassium ions (C) calciumions

ri=kdk dkf*kdk e f@;ked fotko mRiknu fdld Rofjr vrokg I gkrk g 2

(A) DykjkbM vk; Ul (B) ikvi'k;e vk;Ul (C) dfY'k;e wk;Ul
(D)

Erythropoietin is produced by ?

(D) sodium ions

(D) IkiM;e vk;Ul

tM dk

(A) Heart (B) Kidney (C) Bone marrow (D) Adrenal gland
bfjFkikbfvu dk mRiknu dgk gkrk g 2

(A) an; (B) obd (C) VILFk eTtk (D) vifkoDd xfFk
(B)

Tendrils are modifications of ?

(A) Stem or leaf (B) Stem only (C) Leaf only (D) Aerial roots only
irku iviMy# futu e I fdldk ifjofrr -i g ?

A il sk ru dk (8) doy ru dk (c) doy iUk dk (D) doy ok;oh;
(A)

Which one of the following combinations of biomolecules is present in the ribosomes ?

(A) RNA, DNA and protein (B) RNA lipids and DNA

(C) RNA and protein (D) RNA and DNA

futufyflkr e 1 tfod v.kvk dk dkulk I;ktu jkbckliEl e ektn gkrk g ?

(A) RNA, DNA Vkj 1kVhu (B) RNA fyfiMl vkj DNA

(C) RNA Vkj 1kVhu (D) RNA Vij DNA

(©)

Which one of the following proteins does not play a role in skeletal muscle contraction?

(D) Microtubule

(D) ekbdkV;(;y

(A) Actin (B) Myosin (C) Troponin

futufyflkr e 1 dkulk ikviu viLF 1fk;k d Idpu e dkb Hfedk ugh fulikrk g2
A ,Dvu (B) ek;kflu (C) Vkikfuu

(D)
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54.

Ans.

55.

Ans.

56.

Ans.

57.

Ans.

58.

Ans.

59.

Ans.

60.

Ans.

Which one of the following reactions is catalyzed by high-energy ultraviolet radiation in the stratosphere?

(A) O, +0 —> O3 (B)O, >0+ O (C) O3+ 03 — 30; (D)O+0 -0
fuEufyf[kr e I dku It vikig;k lerti&e.My e mPp&Atk di ijiexu fofdj.k I mRifjr gkrk g2
(A) 02 +0 — O3 B)O,—>0+ O (C) O3 + O3 - 30, (D)O+0—>0;
(B)

Which ONE of the following statements is True about trypsinogen ?

(A) It is activated by enterokinase (B) It is activated by renin

(C) Itis activated by pepsin (D) It does not need activation
fVilluktu d fo'k; e futufyf[kr e 1 dkulk dfu IR; g ?

) bidk 1@ .k ,Vjkdibut Hjk ghrk g ®) bidk 1f@;.k jfuu (Renin) Hjk giri g
(C) bldk H@;.k fllu Hyk gkrk g (D) bl I@; .k dh vko™;drk ugh gkrh g
(A)

Which ONE of the following organisms respire through the skin?

(A) Blue whale (B) Salamander (C) platypus (D) Peacock
futufyflkr e 1 dkulk €ho viunr Ropk }Hjk *olu djrk g ?

(A) Gy gy B8) lyleMj ©) lyivil (D) €fj

(B)

Which ONE of the following human cells lacks a nucleus?

(A) Neutrophil (B) neuron

(C) Mature erythrocyte (D) Keratinocyte

futufyf[kr e 1 dkullh ekuo dki*kdk dind foghu gkrh g 2

(A) U; VKQy (B) rf=kdk

©) ifjido yky =fhjk.k () fdjfvuk KbV

(©)

The first enzyme that the food encounters in human digestive system is?

(A) Pepsin (B) Trypsin (C) Chymotrypsin (D) Amylase
eu'; d ikpu r= e Hktu Icl igy fdl ,tkbe d IEid e virk g ?

A) ifllu B) fvillu (C) Bkbekfvillu (D) ,ekbyt

(D)

Glycoproteins are formed in which ONE of the following organelles?

(A) Peroxisome (B) Lysosome (C) Golgi apparatus (D) Mitochondria
futufyf[kr e 1 fdl dkf*kdkx e Xykbdkikvhu dk fuek.k gkrk g2

(A) 1j&viDInlke (B) y;udk; lykbIklkeh (C) xkYth midj.k (D) B=df.kdk
(©)

An example of nastic movement?
(A) Folding up of the leaves of mimosa pudica (B) Climbing of tendrils
(C) Growth of roots from seeds (D) Growth of pollen tube towards the ovule

uflvd Ipyu icka mnniiu vidifjr Bpyut dk ,d mnkgj.k g2

(A) feeklk ifMdk INb ebt dh iflk;k ok ej>kuk  (B) irkuk dk p<uk

(C)citk 1 €Mk dh of) (D) 1jkx&ufydk dk cirek.Mk dh fn*ik e of)
(A)

/\
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PART-II
Two Mark Questions

61.

Sol.

62.

Sol.

MATHEMATICS

What is the sum of all natural numbers n such that the product of the digits of n (in base 10) is equal to
n? -10n-36?
;in vilkj 10(base 10) e ikdfrd I[;kvk nd vdk dk x.kuQy n? -10n-36¢ rc ,Ih I ikdfrd B[ ;kvk dk

;kxQy ghxk

(A) 12 (B) 13 (C) 124 (D) 2612
Product of digits of natural number will be a non negative integer

so,n2—-10"-36 >0

=ne (=0 5-+61]U (5+ /61, ©)

butn e IN

son>13; whereneN

case-1 for all 2 digit natural numbers max value of product of digits =9 x 9 =81
son?-10n-36 <81

=ne[5-142,5+ J142]

but n is taken as a 2 digit natural no.; so 13 <n <17,

= product of digits = 3, 4, 5 or 6 for 13, 14, 15 and 16 respectively

checkingn=12

product of digits=1x3 =3

and 132-10x13-36=3

so 13 satisfies the given condition

Hence it is a solution

chcking forn =14

product=1x4=4

142 -10%x14-36=196-140-36=20>6

and n? — 10n — 36 is increasing function for n > 5; rest of the 2 digit integers won't satisfy the given
condition

case-2 for all 3-digit integers max product =9 x 9 x 9 =729

The smallest 3 digit no. is 100

f(n) = n?2 — 10n — 36; f(100) = 100% — 10 x 100 — 36 = 8964 > 729

and f(n) is increasing Hence no 3 digit Integers and similary any higher integer will not satisfy
= n = 13 is the only answer.

Ans. (B)

Let m (respectively, n) be the number of 5-digit integers obtained by using the digits 1,2,3,4,5 with
repetitions (respectively, without repetitions) such that the sum of any two adjacent digits is odd. Then

m .
—is equal to
n

vd 1,2,3,4,5 dk feykdj 5- vdk dh i.lkkd B[k, m ,0 ncutb tkrh g I[;k m e vdk dk iujkoru (repetition)
gkrk g ,0 I[;kne vdk dk fujkoru BHo ugh gA bu nkuk idkj d i.lkdk e Lyku (adjacent) vdk dk ;kx fo'ke g

rc %dk eku ghxk

(A)9 (B) 12 (C) 15 (D) 18
Digitsare 1, 2,3, 4,5

Even digits =2, 4 ; number of Even digits = 2

Total marks = 2375 ; number of Odd digits = 3

Sum of any 2 adjacent digits is odd
= 0Odd and even digits will alternate
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Case | For n; Repetition is not allowed
= OEOEQO is the only possibility of arrangement of digits, Where O = Odd digit, E = Even digit.
So number of Arrangements n = 3 x 2 x 2 x 1 x 1. 12
O E O E O
Case | For m; Repetition is allowed

= Two possipilities

(a) OEOEO
Number of such arrangements = 3 x 2 x 3 x 2 x 3. 108
O E O E O
(b) EOEOE
Number of such arrangements = 2 x 3 x 2 x 3 x 2 - 72
E O E O E
Som =108 + 72 =180
m — @ =15
n 12
Ans. (C)
63. The number of solid cones with integer radius and integer height each having its volume numerically equal

to its total surface area is
ild f=T;k 0 i.kd Aplb oky iR;d “kd dk vk;ru dk I[;iRed efu bld dy i'Bi; {=Qy d cjkcj gA , 1 "kdwvk
dh I[;k gA
A) O B)1 (©)2 (D) infinite vur
Sol. Leh Height of cone = h
Radius of base =r

And slant height = 7 ; = ¢ = \r? +h?
Given volume = surface area.

= % nrh = nrd + mr

=rh=3/+3r = (== (h-23r)

= r? +h? =

= 12 4+h? :%(h2—6h+9)

W

Lih-3)

- hz_rz h®  2nhr?
9 3
2
:>h=6r _ 6+ 54
r2-9 r2-9

Since h and r must be integers, and r2 — g must be a factor of 54
r2— 9 must be divisible by 3
= r=3k

h=6+ > _ 6+ 6
9k* -9 k? -1
SinceO<k?-1<6
= k = 2 is only such value; for which h is integer.
So,r=2x3=6 i

h=6+§= 8
3

(=10
is the only possible values for r and h. Ans. (B)
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64.

Sol.

65.

Let ABCD be a square. An arc of a circle with A as center and AB as radius is drawn inside the square
joining the points B and D. Points P on AB, S on AD, Q and R on are BD are taken such that PQRS is a

areaPQRS is

areaABCD

ABCD ,d ox gA ,d or d pki (arc) dk bl ox d vnj f[kpk tkrk gA bl pki dk din A g] bldh f=T;k AB g Vij
;0 fcin B ,0 D dk tkMrk gA 1j ,d fcun 1j ,d fcUn rFk pki 1j fcin ,0 bl idkj fy, tr g fd ,d ox cu thrk

square. Further suppose that PQ and RS are parallel to AC. Then

. . areaPQRS
A bld K| ;fn ek fd , kd Tekulrj gA ————dk eku gkxk
g Vvyikok] ;fn eku y o Ik ekullrj gA] rc e ABCD eku gkx
1 1 1 2
A) — B) — Cc) — D) —
(A) 5 (B) c (©) 2 (D) c
D c
R
S
Q
A < B

Let A (0,0), B(1,0), C(1,1) & D(0, 1) = AreaABCD =1

Again let Q (cosa, sina) & R (cosB, sin B)

= coordinate of P (cosa — sina, 0)& S (0,sinp —cosp)

PQRS is a square = PQ 1 QR = slope of QR = —1= slope of SP

sinf—sino _ 1o sinf3 — cosp

cosf—cosa sino. — cosa
= sinB —sina. = —cosP +cosa
= SiNB—COSPB=SIN0L+COSO  vevvvvrerrnnennnn. 0]
andsino +sinf = cosa+CoSP ..ooooviiinnnnnne (i)

= cosa =Ssinfp

= cosa = cos(90 - B)
= a+p=90°

Also PQ = QR

1
= tano = —
2

Area of PQRS = 2sin?a = 2(%)

Area of PQRS 2/5
Areaof ABCD 1
Ans. (D)

_2
5

Suppose ABCD is a trapezium whose sides and height are integers and AB is parallel to CD. If the area of
ABCD is 12 and the sides are distinct, then |AB-CD|

(A)2 B) 4

(C) 8 (D) cannot be determined from the data

Lkeyc ABCD dh Hktk, ,0 AB rik CD lBekuklrj g A ;fn ABCD dk {i=kQy 12 g A ,0 bldh Htk, foftiu g rc

|AB — CD| dk eku gkxk

(A2 (B) 4
()8 (D) dk fn; x, vkdMk 1 irk ugh yxk;k € Idri g A
Ans. (B)
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6

5.

De—b—>
A [ \

@ab%

m €< —>0

Given : %(a+b)><h =12

(@+b)xh =24

24 x1

12 x2

6x4

8x3

In height angle. A AED Possible height for integer sides.
h=4,3

Case-l Whenh =4

Then possible triplet (3, 4, 5)
i.e. DE=4,AE=3,AD =5
if AE=3,2b=3

b=3/2

(Not possible because b €1)

Case-ll Whenh =3

66.

Sol.

67.

Then AE=4, 2b=4
b=2
~.CD=2 AB=6
~.|AB-CD =4
Ans. (B)
PHYSICS

A coffee maker makes coffee by passing steam through a mixture of coffee powder, milk and water. If the
steam is mixed at the rate of 50 g per minute in a mug containing 500 g of mixture, then it takes about to
seconds to make coffee at 70°C when the initial temperature of the mixture is 25°C. The value of t0 is
close to (ratio of latent heat of evaporation to specific heat of water is 540°C) and specific heat of the
mixture can taken to be the same as that of water)

,d dkQh e"ku] dkQh p.K n/k vkj Tkuh d fed.k e Hki dk feykdj dkQh cukrhi g A ,d ex e 500 gm dk fed.k 25°C
ij g] vij mle 50 g/minute dh nj b Hki dk feyk dj to IdM 70° C e rkieku okyh dkQh cuk;h tkrh g A to dk
fudVre eku D;k gixk (ty d of'iu dh xir A'ek d Ik vuikr g] rik fed.k ,o ty dh fof'k'B A"ek d Ik vuikr g]
rik fed.k ,o0 ty dh fof'k'B A'ek dk Neku ekuk tk Idrk g)
(A) 30 (B) 45 (C)60 (D) 90
50 t, (540) + 50 to (100-70) = 500 (1) (70-25)

28500 t,= 22500

ty=0.789 min = 47 sec.
Ans. (B)

A person in front of a mountain is beating a drum at the rate of 40 per minute and hears no distinct echo. If
the person moves 90 m closer to the mountain, he has to beat the drum at 60 per minute to not hear any
distinct echo. The speed of sound is

,d 0;0r for d lkeu [iM gkdj 40 /feuV dh nj I <ky ctkrk g vkj ml dkb flu ifr/ofu Buk;h ugh nrh gA ;fn
0g

0;f0r ior dh vkj 90 m py] rk flu ifr/ofu ugh Buu d fy; ml <ky dk 60/ feuV dh nj I ctkuk iMrk gA /ofu
dh xfr D;k ghxh

(A) 320 ms™ (B) 340 ms™ (C) 360 ms™ (D) 380 ms™

/\

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)- 324005

®
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow |55 Free 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029

KVPY-041118-26




Sol —= =

40 v
60 _ 2(d-90) _ 2d_180
60 \Y \Y \Y

_ 3 180 180 1
l=-——==

2 v Y 2

V =360 m/s.

Ans. (C)

68. A glass beaker is filled with water up to 5 cm. It is kept on top of a 2 cm thick glass slab. When a coin at
the bottom of the glass slab is viewed at the normal incidence from above the beaker, its apparent depth
from the water surface is d cm. Value of d is close (the refractive indices of water and glass are 1.33 and
1.50,respectively)
,d dip d cidj e 5cmd Apib rd ty Hjk gA bl cidj dk 2 cm ekVkb di dkp dh ,d f'kyk ij j[k thrk gA ,d
fIDd dk f'kyk d fupyh ry ij j[ik gA ;fn bl fIDd dk cidj d Aij I yEcor fn'l e n[lk tkrk g] rc bldh
vidkkIh xgjkb tkuh dh Brg 1 d cm gkrh g A d dk fudVre ekuk gkxk (ikuh rRk dkp dk viorukd de’k 1.33 rik
1.50 g] cidj dh ekvkb dk ux.; ekfu,A)
(A)2.5 (B)5.1 (C)3.7 (D) 6.0

Sol. d:i+i:E+£:5.080m

4/3 3/2 4 3

Ans. (B)

69. A proton of mass m and charge e is projected from a very large distance towards an o particle with
velocity v. Intially, o particle is at rest, but it is free to move. If gravity is neglected, then the minimum
separation along the straight lline of their motion will be
,d m nl;eku rifk e vio'k d 1kVku dk yEch njh I o d.k dh vkj ox b i{ifir fd;k €krk gA o d.k "kzvikr e fLRj
VolLFk e g] 1jr xfr dju d fy; Lor=k gA xzRo dk ux.; ekur g,] mudh xfr di j[k e] o d.k vkj 1kVku d chp dh
U;ure njh Dk ghxh 2
(A) e?/4ngy mv? (B) 5e?/4n gomv? (C) 2e%/4r gogmv? (D) 4e?/4r gomv?

2
Sol. i[ m.4m j"z _ 1 2e®
2\m+4m 4neg 1
_ 5e?
r= ——
4rggmv?
Ans. (B)
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70. A potential is given by V(x) = (x +a) %2 forx <0 and V (X) = k (X - a)?/2 for x >0. The schematic
varitation of oscillation period (T) for a performating periodic motion in this potential as a function of its
energy E is:
fdlh fLAfre At v(x) dk xd Bk Betdj.k V(x) = k(x+a)? /2, tc x < 0, Vkj V (X) = k(x-a)?/ 2, tC
x> 0,(a ,d /uked fLRkjkd g) I fuzfir fd;k thrk gA ,d vior dky dk d.k dh Atk Ed Iki{l ifjoru fdl wkj[k
Hik Bgh clk n™lk;k x5k g

T T

(A) (B%)

:

©) (D)
E E
T
Sol.
E
Ans. (B)
CHEMISTRY
71. Among the followig, the species with identical bond order are
(A) CO and Oz (B) Oz~ and CO (C) 02~ and B2 (D) CO and Nz*
futu ;Xek e 1 fdl ;Xe e ,dleku vick @e IckM viMj% ik;k tkrk g
(A) CO ij 0% (B) O ij (6{0) (C) O ij B> (D) CO ij No*
Sol.
Number of Bond order
electron
72—
O, 18 BO = 102—8 -1
B> 10 BO = 6-4
2
Ans. (C)

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)- 324005

®
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow |55 Free 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029

KVPY-041118-28




72. The quantity of heat (in J) required to raise the temperature of 1.0 kg of ethanol from 293.45 K to the boilig
point and then change the liquid to vapor at that temperature is closest to
[Given: Boiling point of ethanol 351.45K]
Specific heat capacity of liquid ethanol 2.44 J gt K!
Latent heat of vaporization of ethanol 855 J g ]
(A) 1.42 x 102 (B) 9.97 x 102 (C) 1.42 x 105 (D) 9.97 x 105
1.0 kg bFkuky d rkieku dk 293.45 K I DoRukd rd wvkj fQj ml rkieku ij no dk of'ir dju d fy,
vko';d A'ek dh ekt (3 e) dk fudVre eku futu e 1 dku Bk gixk \
[fn;k g % bFuky dk DoFkukd 351.45K
no bFkuky dh fof*k'v A'ek Mjrk 2.44 3 g K-
vkj bFkuky d ok'itdj.k dh xIr A'ek 8553 g ]
(A) 1.42 x 102 (B) 9.97 x 102 (C) 1.42 x 105 (D) 9.97 x 105
Sol. g = mc At + heat of vapourisation
= 1000 x 2.44 (351.45 — 293.45) + 855 x 1000 J
=9.97 x10%)
Ans. (D)

73. A solution of 20.2 g of 1,2-dibromopropane in MeOH upon heating with excess Zn produces 3.58 g of an
unsaturated X. The yield (%) is closest to
[Atomic weight of Bris 80]

ehfkuky e 20.2 g 1,2-Mibckekikiu dk feykdj zn dh vikdrk e xje dju ij 3.58 g ,d vIrir ;kixd X
mRilu gkrk gA X dk mRikn (ifrvkrrk e) futu e 1 fdld fudVre gA \
[Br dk 1jek.k Hkj 80]

(A) 18 (B) 85 (C) 89 (D) 30
Br
Br\)\ o AN
Sol. NaOH /
_ 202 _ 358
Mole = 202 Mole = T
=0.1 0.085
% yield = % x 100 = 85%
Ans. (B)
74. The lowest stability of ehthyl anion compared to methyl anion and the higher stability of ethyl radical

compared to methyl radical, respectively, are due to

(A) +1 effect of the methyl group in ethyl anion and ¢ — p-orbital conjugation in ethyl radical.
(B) —I effect of the methyl group in ethyl anion and ¢ — o* conjugation in ethyl radical.

(C) +I effect of the methyl group in both cases

(D) +I effect of the methyl group in ethyl anion and ¢ — o* conjugation in ethyl radical.

JRy _ Ku dk effly _ k;u dh ryuk e de LFk;h guk vij TRy eyd dk effky eyd di ryuk e T;knk
LRk;h gku dk @e’kt futu e | dku Bk dkj.k g \

(A) Ty _ kk;u e effty Beg dk +1 iHko vkj eyd e o I p vkjfcVy (orbital) dk 1;Xeu

(B) ,ffky _ .kk;u e effky Beg dk I iHko vij eyd e o I o* VkjfcVy (orbital) dk I;Xeu

(C) nkuk gh n"kkvk e effky Teg dk +1 iHko

(D) ,fRy _ K;u e effky leg dk +1 itko vkj eyd e o I o* VkjfcVy (orbital) dk 1 ;Xeu

Sol. CH, - CH, is less stable than CHj as the CHa— group exert +I effect CH, — CH, radical is more stable

than CHs, this is due to o-p conjugation, also known as hyperconjugation.
Ans  (A)
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75. The F-B-F bond angels in BrFs and CI-P-Cl bond angles in PCls, respectively, are
(A) identical in BrFs but non-identical in PCls
(B) identical in BrFs and identical in PCls
(C) non-identical in BrFs but identical in PCls
(D) non-identical in BrFs and non-identical in PCls
BrFs € F-B-F Vkj PCls e CI-P-Cl d c/kd dk.k de’¢ futu e fdl dFu d vulij g \
(A)BrFse le:i vij PClse vie:i
(B)BrFse lezi vij PClse le:i
(C)Brrse vle:zi vij PClse le:zi
(D)Brrse vle:i Vkj PClse vle:i

Sol. = Square pyramidal
The lone pair occupy more space around the central atom and push away the four planar F atom. Here
the axial Br—F bond length is 170 pm but equatorial Br—F bond length is 177 pm.

Cl

Cl
PCls — FI)
Cl | C

Cl
= Triangular peramidal
Two type of P—CI bond.
P—CI axial > P—CI equatorial.
Ans. (D)

BIOLOGY

76. If the genotypes determining the blood groups of a couple are 1418 and 1418, then the probability of their first
child having type O blood is
A)O (B) 0.25 (C)0.50 (D) 0.75
;in fdlh €M d j0r leg dk fulkkj.k dju oky thuk dk €hu k=i 1M1B vkj 18 g rk mud igy cPp dk jDr
leg O g dh ikf;drk fdrut g2
A)O (B) 0.25 (C)0.50 (D) 0.75

Ans. (A)

77. A Cross was carried out between two individuals heterozygous for two pairs genes was carried out.
Assuming segregation and independent assortment the number of different genotype and phenotypes
obtained respectively would be ?

(A) 4 and 9 (B)6and 3 (C)9and 4 (D)11and 4
thu d nk €Mk d fy, nk fo'ke;Xeth 0;f'V;k d e/; 1dj.k djkr gA iFDdj.k vkj Lor=k vil;gu d fH)krk
dk viukr g,] bl Idj.k 1 ikr g, fofflu €u&ikz 1 vkj yfk&ikz1 @e’lt fdru gx ?
(A) 4 and 9 (B)6and 3 (C)9and 4 (D)11and 4
Ans. (C)

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)- 324005

®
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

i KVPY-041118-30
Educating for better tomorrow |55 Free 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029




78.

Ans.

79.

Ans.

80.

Ans.

If the H* concentration of aqueous solutions is 0.001M, then the pOH of the solution would be?

(A) 0.001 (B) 0.999 (©)3 (D) 11

;in fdIh tyh; foy;u e H* vk;u dk Tkn.ko.001 M g rk bl foy;u dk pOH fdruk gkxi\?
(A) 0.001 (B) 0.999 (©)3 (D) 11

(D)

Consider the following vision defects listed in Column-I & Il and the corrective measures in Column |l
Choose the correct combination?

Column-I Column-II Column-Ill

P. Hypermetropia i. near-sightedness a. convex lens
Q. Myopia ii. far-sightedness b. concave lens
(A) P-ii-b (B*) Q-i-b (C) P-i-a (D) Q-i-a

Lretk-1 vkj 11 e Ipic) fofflu nf'V chkvk rFk Lrek e fn, x, bu nk% d D°&huk d rjhdk 1j fopkj
dife,A Igh Iktu dk p;u dife,&

LrEHk -1 LrEHk -11 LrEHk -1

P. nj nf'Vnkk i. fudV nf'vnk'k a. mky y1

Q. fudV nf'Vnk'k ii. nynf*krk b. vory yl

(A) P-ii-b (B) Q-i-b (C) P-i-a (D) Q-i-a
(B)

Which ONE of the following properties causes the plant tendrils to coil around a bomboo stick?

(A) Tendril has spines

(B) The base of tendril grows faster than the tip

(C) Part of the tendril in contact with the bamboo stick grows at a slower rate than the part away from it

(D) The tip of the tendril grows faster than the base

futufyflkr e 1 dku Bk x.k 1k d Truk dk ckI dh NMh d pkjk vkj fyivu e Bgk;d gkrk g2

(A) Triuk e dkV gir gA

B) irtu dk v/ikj mid fk[kj dh ryuk e rth 1 of) djrk gA

(C) irku dk og fgLUk €k ckl dh NMh d Li'k e jgrk g] vUl fgLl &k Lik e ugh g fd ryuk e /fel nj 1
of) djri gh

©) irtu dk K[k mid vidkj di ryuk e rth I of) djrk gA

(©)

/\
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