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PART - | (PHYSICS) w1 (Mifd® fasm)

Straight Objective Type

This section contains (1-20) multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.

Y g garR

9 @ # (1-20) 95wl ued & | udd U @ 4 fAdwed (A), (B), (C) @ (D) &, o 9 Riw wap Wt 2|

1.

A cylinder of mass m and radius r is suspended from a looped cord as shown. One end AANAMAAAAANANNY
of the cord is attached directly to a rigid support, while the other end is attached to a

spring of spring constant k. Time period of the small vibrations of the cylinder is :

m S TAT r R F1 T I SR B FEal 9 RETER dcHl g B | SN &1 UH
a1 Y T MR | ST g & Wi gaxT Ra-1 k Rl frare &) R & 1 ganm 2 |
I & e Sl Bl IMAADBTA B |

3 2 8
) ZR\/E (B) 23/5 (©) zn@ (D) er\/%

Aboy is playing carromboard. Striker S is moving with velocity u (= 10 m/s) and queen Q

is at rest. See angle 0 (= 37°) in the figure. Mass of S and Q are m and 2m. Friction is
absent and coefficient of resistution is e. If after collision Q moves along SQ direction and

S moves along perpendicular to SQ then value of 1/eis:

TP TSPT HH dTs Wl IBT & | PR S u (= 10 m/s) | T B BT © | T207 I+ (queen) Q
fOR™ R g, &3 9 0(=37°) BIvT G | S TAT Q BT SHAT m TAT 2m & | TN JURed 2 qef
TR TOTH e 2 | I TIBR & Uz Q, SQ faem # 7y &var & e S, SQ & erdad fazm
# 7 &1 8 a1 1/e &1 719 81T |

(A1 (B) 2 (€3 (D) 4

A capillary tube with inner cross-section in the form of a square of side ais dipped vertically in a liquid of
density p and surface tension o which wet the surface of capillary tube with angle of contact 6. The approximate
height to which liquid will be raised in the tube is : (Neglect the effect of surface tension at the corners
capillary tube)

T BiAB] el fTFDT S=IRD JJULI BIC 'a' YOIl & T & WU H 8, DI p T7cd 20 6 IS I1d & 59 H HEER
AT ST 2, I8 &9 BRAB] el B Fag b 0 W2 (A7) BIvT & |1 Al 2 | Aferant 3 g gR1 U1 &1 18

SATE & 1 (PRIB Tell & BIFl TR US d91d & YA BT A0 AT)

2cC0s0 4cc0s0 8ocos0 i W BE T
(A) apg (B) apg (C) apg (D) None of these )
(SPACE FOR ROUGH WORK)
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1
4, A uniform solid cylinder of mass 4 kg, radius r and height h (= 4r) rests on a rough surface [H = Ej

. 1
4 kg S, r 1 AT h 918 (= 4r) FT T (HEAA S el GREY A8 (u=§j R R H @1 gl T |

T

F— (=
.

B A

F is a variable force. F = F t (where F, = 1 N/s and tis in sec.). (g =10m/s?)

Choose correct statement given below :

FuRedi 9a & F=F,t (8l F,=1N/s @ tsec ¥ &) (g = 10m/s?)

FE HAF B FIF BT |

(A) cylinder will topple (= over turn) before sliding. (fF¥Ie™ | Ugel JaI9 Uolc SIRAT )

(B) cylinder will slide before toppling. (defe ¥ Ugal do= fthdel)

(C) cylinder will topple at time t = 20 sec. (t =20 sec TR dcfd Yol SIRAT)

(D) cylinder will slide at time t = 10 sec. (t = 10 sec WX d&H o)

5. A sample of He gas is taken through a cyclic process ABCDA as shown.

B 1 & T Uiyl o1 I@d UsHd ABCDA 9§ ORI I ¢ |

T(in kelvin)
| \ 4
I
300}~ 53— D
S
4 1 1 ! > ' 3
1 9 2 V(in m*)
Choose the Correct statement given below :
A BT HT FIT DT |
A
AP_AZ BT_Bll2 CB_)QC 1/2 DP 4
® B, = ®) T, = © [ag| = O p =

(SPACE FOR ROUGH WORK)
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6. A man sitting inside a train moving with uniform acceleration a; = 10i m/s2. Man throws a ball from point O (on the

floor of train) with relative velocity i (where = velocity of ball with respect to train = u, + = 20i + 20] m/s).

U Afde Ueb T @RYI A, =101 m/s? W WA B TE 29 H 931 8 | Afdd g wfere 9u A fisg O (27 & B
W)W TF VT B BHAT 2| (SR = ¢ D AN A8 BT AT = Gy 7 = 201 +20] m/s).

Y
' »X
3 —+> a.=101mss?
,% t=0 t=T
O

A
/7777777777777 77777777777777777

Ball falls on the train at point A (where OA = R) after time T.
Choose correct option :

T 999 T g ¢4 W fag AW AR 8 (S8 OA=R)
FEl fddhed &1 a9 ISy —

(A)T=4s,R=0m (B)T=8s,R=40m
(C)T=2s,R=40m (D) T =4s,R=20m
7. Velocities of three persons A, B, C and sound source S are shown in diagram. Frequency of sound source is

600 Hz and sound speed is 325 m/sec. At given situation, which of the following is correct :
{9 =fad A, B, Can saft &id S & a7 wwer o # yelRia 2| wafy w1 @ mafy 600 Hz den «aft &1 ard

325 m/sec 2 | <) 5 Rerfedi R /= d O 991 $F 93 ©

source of sound
«— — (e @1 ¥re) «—
V,=25m/sec V=25m/sec > V.=25m/sec

A B o]

v,=25m/sec

3600
(A) frequency observed by A is

Hz (B) frequency observed by B is zero
(C) frequency observed by C is 600 Hz (D) frequency observed by A and C is same
3600
(A)Amﬁfaﬁsna%—H = (B) B R f¥d amaft 3 2 |
(C) C gr1 Uf¥d amafy 600 Hz & | (D)ATAT C gRT AT amafy v\ = 8 |

(SPACE FOR ROUGH WORK)
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10.

A uniform solid cylinder of radius R rolls over a horizontal plane passing into an inclined plane forming an angle o
with the horizontal. Then the maximum value of the velocity V, which still permits the cylinder to roll into the inclined
plane section without a jump or without sliding is :

R &1 U& UHEA o1 doT9 &fdel del U el i &R gd &S & A1 o DIl
W gD Taqd A TRl & | T9 V, BT AHTH A1 Sl 9 Dl Aaqe WR 91 e
1 a1 ST | e T BRI D |

(A) JoR(7cosa - 4) (B) (gR/2)(7cosa —4)

(C) (gR/3)(5cosa -4) (D) J(gR/3)(7cosa - 4)

A particle is performing SHM of amplitude A . If maximum time taken by the particle to cover a distance Ais 4sec
then the minimum time taken by the particle to cover a distance Ais :

T HUT ASMIM A A 37Tad Tt HR 8T 8 | AT BT §RT AT DI T B 7 o1 AfABTH 9T 4sec § Al BT §RI
AT B TT B H N YATH FHI BT
(A) 1 sec (B) 2 sec (C)3sec (D) 4 sec

Length of a string OP fixed at both ends is 3 m. Tension in the string is 0.64 N and mass per unit length of the string
is 0.01 kg/m. Set up a standing wave in the string OP in such a way that distance between two consecutive nodes

1 1
is 5 m. Att =0 velocity of each particle of the string is zero and particle at x = M has transverse displacement

as 1 cm in upward direction (that is y = +1 cm). Possible equation of standing wave in the string is :
T RRT R ReR ST OP &) e a1$3 m B | SRI # d1d 0.64 N B @11 SX) P bl oI+ T8 BT agq 0.01 kg/m € |

@#@OPﬁWWsﬂwmﬁ%aﬂﬁ%‘ﬁﬁﬁWﬁmﬁ?mH@%m%ltzoweﬁiﬁgaﬁ‘cﬁw

maﬂzfa%afmx:lmwwmwaﬁﬁmﬁﬂuwﬁwmm%(31941‘?[y:+1cm)@‘ré’rﬁawﬁraw

6
BT TG FHBT B |
! g
& P
(A) y =2 cos 2nx cos 8 nt (B) y = (2x1072) sin 2nx sin 16 mt
(C) y = 2 cos 2nx sin 16 nt (D) None of these (374 A &3 A21)

(SPACE FOR ROUGH WORK)
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11.

12,

13.

A man and a plank have mass 20 kg each. Friction coefficient between man and plank as well as plank and ground
is 0.1. If force applied by man on string is 15N horizontally then value of total friction force (Net) on man is
(g =10 m/s?).
U Afd TAT Yo T[ehl U BT aedq1 20 kg B | e ToI Al & HeF AR Yo qAT SR & Fe Ty oTh
0.12| I e §RT SR TR FIAT 71 91 15 N &t e 9 2 a1 aafad iR et (UiRem) |l a1 &1 7149 80 |
(g = 10 m/s?).

Man f

j{ 2 c

Plank Z Jedt c
(A) 15N (B) 30N (C)20 N (D) Zero (?'E\’I)

A wide vessel with a small hole at the bottom is filled with two liquids. The density and height of one liquid are p,
and h, and that of the other are p, and h, (p, > p,). The velocity of liquid coming out of the hole is:

TP 9S U & O 4 U U< © | T899 &l UBR & §d WX © | T9cd 9T $a7s Usdd 5 & folg p, T h, § Td T
&d & fog p, Tl h, B (p, > p,) T BT A Ade dTal 59 &1 991 8101 |

(A) v = J2g(h; + h,) (B) v = y2g(hyp; +hyp,) /(py +p2)
hop
- |2g|h, + 22 - |2 h
C)v= 9(r+plj (D) v = g{m ’ ]

Block P of mass m rests on a rough surface of a horizontal cicular disc. Friction coefficient p = 0.1 between block

1
and surface of disc. CP =r :ﬁ m where C is centre of rotation. Disc starts from rest with constant angular

acceleration o = 1rad/s? as shown in figure. Then the time (in sec) after which block starts slipping (g = 10m/s?)
is —
M S $1 b i P &fIST axiipR Fadl &l GRax! Aae R IR UR 1§ | i a1 bl b I8 D Hed Tyv]

1
oM u=0.1% | CP:rzﬁmGET' C HUIF &1 &% & | Fabell [aRMTael § FHa $1vi @Rl o= 1rad/s? ¥ RETGAR

IR B € | 99 98 9 (Adve H) e o i e IR dR (g = 10m/s?), B8R —

(A) 4 (B) 3 (C) 2

(SPACE FOR ROUGH WORK)

- /\

Resonance

Educating for better tomorrow I

- STaRT-2015 STaRT2015 XI_(MAT)- 6

NATIONAL TALENT-O-METER



14.

15.

16.

A string with tension T (= 0.001 N) lies along x-axis. String is fixed at origin O. Mass per unit length of string is

0.001 kg/m. Equation of wave pulse in the string moving towards originis y, (x,t) = > where x&yarein

0.001
1+ (x - t)
meter and tin second. Assuming that loss of energy after reflection is zero, equation of reflected wave pulse in the
string is :

TEh SR x-318 & 3rgfas FETgar Rerd 8 SR # @91@ T (= 0.001 N) B | SR &1 Tdhid o Ts &1 g8 0.001 kg/m

%lWﬁﬁﬁ@?ﬂﬁﬁg@@ﬁﬁﬂ?ﬂ@ﬁaﬁﬂﬁwx(x,t):%%ﬂGl%T'xaen yHIex § g eI
+ —
tUHUS H B | WA @ LA Sl sl I AG | SR H WRIAkid aRa WE B FHIHI0 B |

Y

—> v (1m/s)
@)
0.001 0.001 0.001

(A) Yy, ()=~ B) y =" ©y &0="T"""%

1+(x +1f 1-(x+tf

(D) Equation of reflected wave can be written only in case of sinusoidal wave.

(oRTafeia AR B FHIBRUT Hadt SAEfha a1 & Rfy 7 forg @aad 2 1)

1+ (—x+t)

Let AT Fy = x|, F, = yi

Fy=F,+F, F,=F,-F

Among these four forces F,, F,, F, and F, choose the force which is conservative in nature :
39 AR Tl Fy, Fy, Fy @ F, 5 A DI 91 el gabfal &l 2 :

(A) F, (B) F, ©) R, (D) F,

A cat C is running towards O with constant velocity 6 m/s and arat R is
running towrards%) with constant velocity 8 m/s as s)l:own in figure. Initially R 8m/ 40m

RO =40 m and CO =50 m. Minimum distance between rat and cat will o me I_O y
be :

T fdeell C, O @l IR f9d 977 6 m/s | STs & & T Udh @RI R, O
B 3R T 97 8 m/s I AR 7T &R @ 2 | IR H RO =40 m T
CO =50 m &, T qoI1 fdeel & #ea <gAqq g3 &8I |

(A)30m (B) 15 m
(C)20m (D) 16 m

(SPACE FOR ROUGH WORK)
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17. A Soccer ball of mass 0.5 kg is moving in horizontal direction with speed 4
m/s. A Man hits the ball. Duration of collision with leg & ball is 0.01 s. After 120 m/s
collision ball moves with speed 20 m/s as shown in the figure. Then the
average value of net force on the ball is : .-O

0.5 kg T & TF Geard Afe fen #F 4 m/s 3 a1 § I IR @ B

% ¥ 39 Gedla P e ARa & | @l & R qo 3K 3 w5 T ol _\,%
AR 0.01 HHUS B | THRR & YO 1§ 20 m/s ) a1 & FRErgar i 4m/s
FRA B | 79 Gead W FRG G 96 F1 SrAd A9 860

(A)800./2 N (B)400./2 N ©8,2 N (D)5N

m=0.5 kg

18. A particle is thrown in upward direction with 40m/s from the top of a 100m high
building OE. Choose origin at O and X-axis in upward direction Let x be the
position of particle at time t measured from O. i.e x= s = displacement of particle X
in time t. Let v be velocity of particle at time t, and d be the distance covered by 1
the particle in time t. o
Assume that particle does not collides with building OE during its motion. T
Choose the incorrect graph :
100m 32 R OE & MY & 40m/s & I b HUT Bl JHUR B I H BT ST l
2| o fag BT O WR TT X-31e1 BT HWR DI &= 7 AR | 7747 x, t F97 92T O
I A TS B B RAMY B, TAT x=5 =t THI § BT BT fARATIA | HFT v, t THT W
HOT BT I B TAT d, t FHA H HU §RT T BT T 4 © Al
g A1 6 $o1 g\a 1 & SR H9R OE ¥ 78! THdl & 3 UH &1 T

u=40m/s lg: 10m/s®

T

m

PIFTY |
X(m) v (m/s)
80 [mm=mmmmmmmmms T
i 40
(A) : (B) » t (sec)
i 0 4\
o : 8 \ t (sec)
R d(m)
80 [mr=mmremees
F:10) :
© (D)
. » t(sec) o 5 t (sec)

(SPACE FOR ROUGH WORK)
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19.

20.

The specific heat of a monoatomic gas at costant pressure is measured to be 1.25 cal/gm-K. Molecular weight of
monoatomic gas from this resultis : (1 cal = 4.2 J, R = 8.4 J/mole—K):

et v wRATIfae el I @ 3R g9 WR faf¥ne e 1.25 cal/gm-K 'Y TS B | 39 9RUM A U WRAmIfae 1
BT AIfdH IR 1 81 : (Lcal =4.2J, R = 8.4 J/mole—K) :

(A)2 (B)20 (©)6.9 (D)4

A small object is at just rest on the bottom surface of a container which is filled with liquid. Initially the object was
completely submerged in the liquid and normal force by the bottom surface on the object is zero. The coefficient of

volumetric expansion of the object is y, and for liquid it is y, . When the temperature is decreased, it is found the
object starts rising up. Then we can say that -

Td BIC! K], 59 & WX §U Ud UM & U &l 9d8 IR SIP faRM 4 2| 9R™ ¥ 9% Yoid: &d # <41 gs off dorn U=
B A8 g1 ARG UfAfhar a1 I 8 | 9% BT I TR I v, & TAT v, 99 & ¢ 8 | 59 A9 g el 8
a1 arn A7 {6 avg $UR IS ol B Al HET S Fhll B —

A1 >7, B)v,>1

©)y, =7, (D) Cannot be decided TdT 9121 &R Hhd

PART - Il (CHEMISTRY) T || (6139 fsm)

Straight Objective Type

This section contains (21-35) multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.

Y agfis TR

9 @US H (21-35) 9g-—dedl U € | UAS U @ 4 fawe (A), (B), (C) 91 (D) &, o 4 v tap a1t ¢ |

21.

Q H

N/
How many stereo isomers of CH, (CH:S are possible.

N
/
H o)

Q H
N/
CH, (CHBE% fpa Bfaq aaraady =g 87
N
H” 0]

(A) 2 (B)3 (C) 4 (D) 8

(SPACE FOR ROUGH WORK)
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22.

23.

24,

25,

The correct order of heat of hydrogenation of following species is :

o= TfefiST &) BTESISI®RY B AT BT Tl $hH © :

Y YT Y

AV>I>IV>I>T B II>V>IH>IV>T (©1>1>IV>HI>V (D)V>IV>I>1ii>]

The formula Si O, ,** represent.

(A) Linear chain with 3 corner sharing by each sillicate tetrahedra.
(B) Cyclic chain with 3 corner sharing by each sillicate tetrahedra.
(C) Linear chain with 2 corner sharing by each silicate tetrahedra.

(D) Cyclic chain with 2 corner sharing by each silicate tetrahedra.
T Si0,," | o1 yefRid erar & |

(A) TS HfTde adeheld gRRT 3 Bl & FeHIe I NI STl |
(B) 9% faforae aqwhdd g1 3 BIA1 & HeIod A Afha $%ge |

(C) U Riferdhe agshald gRT 2 BIAl & FeIToH A G ST |
(D) URI% RAferdhe agsheld §RT 2 Bl & A9 W AfhA S |

Total number of /HCH anglesin CH, is:
CH, % /HCH 01 &1 gl T &
(A) 6 (B) 4 (C)8 (D) 109° 28'

The correct statement about the following species is :

SR 7= weiol & forg a8 s /71 2 -

O OO

(A) lis aromatic, 1l & lll are not aromatic (B) I & Il are aromatic, Ill is not aromatic
(C)AIlL, 11 & 11l are aromatic (D) I &Il are aromatic, and Il is antiaromatic
(A) | RTAfe, 11T 111 WREfed 81 B | (B) 19 11 RMifess 2, 1 RAIfess &l & |

(©) 1, 11T 114 WRHfed B | (D) 1T 11 RHfeH & q 1 TR S B |

(SPACE FOR ROUGH WORK)
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26.

217.

28.

29.

30.

Helium gas is filled in a vessel at high pressure and room temperature. Under the condition of high pressure and
room temperature, Z is expected to be :

(A) Zero B)1 (C) greater than 1 (D) less than 1

T BIferad 319 979 T qAT N S A9 R T U1 H 9N 2| 99 q@ 9 HA B a9 Hl IRRfY R Z #1914
= uTe B |

(A) I (B) 1 (C) 19 31fd® (D) 19 &H

3
1 mole of an ideal gas A (C , = 3R) and 2 mole of an ideal gas B are (Cv,m =§R] taken in a container and

expanded reversible and adiabatically from 1 litre to 4 litre starting from initial temperature of 320 K. AE or AU for
the process is :

G a1 # o 41 A(C,, = 3R) 1 mole ol aeet 4%t B Cum = SR | w1 2 mole or T #1 320K

URME 9 H PH B STV 3R FGI TER 1 ollek H 4 e T% 8Ial ¢ | Ushd & fol-I AE a1 AU B |

(A)—240 R (B) —240 R (C)480R (D) -960 R
Hybridisation of lodine atoms in ICI, (in its stable form, found in solid state) and I,CI,Br, are :
(A) sp?® & sp3d? (B) sp®d? & spid® (C) both spd (D) both sp3d?

ICI, (39! S afaxel H g¥e AR Wy H) a1 L,CI,Br, # SIS URATYS & Hhrol {7+ &
(A) sp® T sp3d? (B) spid? QT sp3d? (C) spd &Il (D) sp3d2 =i

Let us develop a hypothetical model with an positron surrounding an antiproton. For such an hypothetical atom,
which is correct.

(A) lonisation energy of hypothetical atom is lesser than IE for hydrogen atom.

(B) lonisation energy of hypothetical atom is same to that for hydrogen atom.

(C) lonisation energy of hypothetical atom is greater than IE for hydrogen atom.

(D) There is no way to correlate the IE of hypothetical atom and hydrogen atom.

AMT U GINIGE @ A1 U SledfTd Afed &1 Uk Uidied & @Rl IR fasfaa faar | 39 sreafie wRar]
& g I Hoe T 2 |

(A) BTAS GRHATY Bl AT Holl, BIggIo URHATY Bl AT Holl F HH Bl © |

(B) BTcUME URHAY] B R Holl, BT URAIY B R Holl & qAM BRI © |

(C) Tl URATY] B I Holl, BTSRIS ULHIY Bl AT Holl o IS Bl 2|

(D) T&f FTeufd URHTY] TAT BISSIST URHIY] Bl IR Sl DI Th—gAX A AR B B DIy dIDH] T8 © |

Maximum number of electrons in conjugation in NC(C4)4©—(C4)CN is :
NC(C4)4©—(04)CN H Afmad fhds golagi= FgTT | W ofd @ ¢

(A) 6 (B) 18 (C) 22 (D) 12

(SPACE FOR ROUGH WORK)

-\

Resonance

Educating for better tomorrow I ¥

NATIONAL TALENT O METER



31.

32.

33.

35.

For the autolysis of D,O, the sum of pD+ pOD at 25°C is :

(A)14 (B) less than 14 (C) greater than 14 (D) cannot be determined
25°C R D,0 % Wadd & g pD+ pOD &1 A 7+ 2 :
(A) 14 (B) 141 &4 (C) 14 & 31fd® (D) BB Pel i S Fahdll o |

A sample of water has a hardness expressed as 20 ppm of Ca?*. This sample is passed through an ion exchange
column and the Ca? is replaced by H*. What is the pH of the water after it has been so treated? [Atomic mass of
Ca = 40]

A @ Udh T B HoRAl Ca2* @ 20 ppm gRT USRI &1 Sl & | I8 T oM fafsa w9 § 9 JoIRT S
2 T Ca2* &I H*¥ gfoRenfid o= fQan Smar 8 | 39 YR a1 wra™ & ggarq STt &l pH 91 81 M? [Ca &1 URHTY]
T =40 ]

(A) 3 (B) 2.7 (C)5.4 (D) 2.4

X and Y are two elements which form X, Y; and X;Y,. If 0.20 mol of X,Y; weighs 32.0 g and 0.4 mol of X;Y,
weighs 92.8 g, the atomic weights of X and Y are respectively
(A) 16.0 and 56.0 (B) 8.0 and 28.0 (C) 56.0 and 16.0 (D) 28.0 and 8.0

X 3R Yl a8 Sl X, Y, 3R X,Y, a1 81 afd X,Y, & 0.20 4l 1 9R 32.0 g 3R X,Y, b 0.4 Hld BT 9R
92.89g %, T X 3R Y B URATY] 4R HHI: B :
(A) 16.0 T21T 56.0 (B) 8.0 T211 28.0 (C) 56.0 T211 16.0 (D) 28.0 @1 8.0

At STP, a container has 1 mole of Ar(argon), 3 moles of CO,, ,3 moles of O, and 4 moles of N,. Without changing
the total pressure, if 1 mole of O, is removed the partial pressure of O,
(A) decreases by 26% (B) decrease by 50% (C) is unchaged (D) decrease by 45%

T e § STP WR Ar () &1 1 |iel, CO, BT 3H1d, O, Bl 3 Hiel A2l N, BT 4 Hidl SR & | fa1 e <19 &1
uRafida f6a, afe 0, & 1 9ra e e fd S a1 0, &1 aNf¥e & —
(A) 26% I T (B) 50% ¥ &M (C) smufRafid w=m (D) 45% ¥ &< |

KIO, reacts with Kl to liberate iodine and liberated lodine is titrated with standard hypo solution, The reactions are

(1057 +1 —— 1, (valency factor = 5/3)

(i) I, + S,0,2 — 5,0, +1  (valency factor = 2)

Which of the following is not correct.

(A) mEq of hypo = mEq of I, (B) mEq of 105~ = mEq of I

(C) mEq of 105, = mEq of hypo (D) mEq of hypo =2 x mEq of 105~

KIO, @1 KI & A1 fhal BRIR JRASIF &l Jad fBa1 S & d Jad ARSI &l J+d 818ul e & |r
JrgAIfa foan Siran &, arfifesamg e 2

() 1057 +1T —— 1, (AN RS = 5/3)

(i) I, + S,0,27 ——— S,0& +1 (WIS 3RS = 2)

=1 | P 9 6 2

(A) B13U1 BT feiigedia = I, d1 el Jedis (B) 10,~ @1 el gedies = I~ a1 el godie

(C) 10,1 el gedie = 8IsUl &1 el godid (D) 815Ul &1 Ml ol = 2 x [0, 61 el gedid
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PART - Il (MATHS) 9T [l (31for)

Straight Objective Type

This section contains (36-60) multiple choice questions. Each question has 4 choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.

Y agfis TR

9 @US H (36-60) 95wl U € | YIS U B 4w (A), (B), (C) 91 (D) &, o 4 v tap wit ¢ |

36.

37.

39.

40.

41.

LetA={a, b, ¢, d} and B = {a, b, c}. Then the number of sets X contained in A and not contained in B is

AMT A={a, b, c,d} T B={a, b, c}. T A ¥ Az X HI A& 94 B &l 5—

(A) 8 (B) 6 (C) 16 (D) 12

Let A be the set of all men living in a town. Which one of the following relations is a function from Ato A?
(A) {(a, b) e Ax A| b is the son of a} (B) {(a, b) € Ax A| b is the father of a}

(C) {(a, b) e AxA]aandb are same} (D) {(a, b) e Ax A| ais the grandfather of b}

AT ATS B § & alel Afdadl &1 9= 3 | 771 =i § 9 S99 (6 B g ?

(A){@a, b) cAxA|b,a® Y3 &} (B){(a,b) e AxA|b,a® far g }

(©){(ab) e AxA|asiR bga™ B } (D) {(a, b) e AxA|a, b® <1 B}

The digit just left of decimal point in the decimal form of the number (5 +2./6)2°%2 is

TR (5 +2¢/6)23 & Teerd ®U ¥ qeWad g & e aifl 3R &1 8ip B
A7 (B)O €9 (D) 5

A plane convex quadrilateral has area 50 cm? and the sum of two opposite sides and a diagonal is 20 cms. The
possible length of other diagonal can be
T AT H ST agYS PI &FBe 50 A2 TJorr &1 fGuRa yoiradi &fik v fadol &1 Arhe 20 WAL B Al Y

Aol & Gurfag owTs 81 Idhal o—

(A) 10 cm (B) 12 cm (C) 8V2 cm (D) 10v2 cm
If x*—-3x%+2x2-3x+1=0. Then find the value of |2x — 3| = ?
Ifg x4 —3x®+2x2—3x + 1 =0.dd |[2x — 3| BT A9 B8—

(A) V5 (B) V7 (©) V11 (D) 3

If the sum of the roots of the quadratic equation ax? + bx + ¢ = 0 is equal to the sum of the squares of their
reciprocals, then

(A) bc?, ca?, ab? are in AP (B) bc?, ab?, ca? are in AP

(C) ca?, be?, ab? are in AP (D) ab, bc, ca are in AP

Ife fgama FHIERT ax® + bx + ¢ =0 FAl BT A, Jl & a9 & AN & SRIER &8I, Al
(A) bc?, ca?, ab? FHIIR 1T H B | (B) bc?, ab?, ca? TR e § B |
(C) ca?, bc?, ab? AR 1l § B | (D) ab, bc, ca FAR A F B |
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42.

45,

46.

47.

A statue on the top of a pillar subtends the same angle 6 at distance of 9m and 11m from the pillar. If

1
tand = 10" the height of pillar is

Uh W9 P PRI W T AT &l 8 S WH & 9 9 9m Tl 1m B I F FHE B0 0 §9rh | Al

1 . .
tanezﬁ,wwﬂaﬁmﬁ—

(A) 6m (B)2m (C)9m (D) 5m

The number of ordered pairs of positive integers (a, b), such that their least common multiple is the given positive
integer 72 x 113 x 194 is :

gATHS qUIDI (@, b) & HAT ™ AT ITHT Tgad Faad 72 x 113 x 194 5—

(A) 215 (B) 315 (C) 415 (D) 195

Which of the following statements is false ?

(A) The digit at unit place in the number 1799 + 1119 — 719% jg 1,

(B) (106)2° — (85)¢ is divisible by 7.

(C) The positive integer which is just greater than (1 + 0.0001)1°%js 2.

(D) If (1 +2x—-3x)* =a +ax+ax +...+a, x%, thena +a,+a,+a, +...+a,, isan odd integer.
FIfeTRad oAl H DI 3 © ?

(A) 17195 + 111995 _ 7195 F ZepTg TR UR 37 dTell 37 1 % |

(B) (106)%5 — (85)16 | 7 3y fawifora g |

(C) (1 + 0.0001)%° JF IFTAT TSI TATHD YOlid 2 & |

(D) A (1 +2x—3x2?0 =a +aX+ax’ +...+a,,, X, T a,+a,+a,+a,+...+a,, b @99 QUIld 8|

If X cos o +ysina=xcos P +ysinf =2aand (2 sin a/2) x sin /2 = 1, then
I xc05a+ysina:xcosB+ysinB:2a3ﬁ‘<’ (2 sin a/2) xsin B/2 =1, 79
(A) y? = 4a(x — a) (B) y* = 4a(a - x) (C) x* = 4a(y — a) (D) x* = 4a(a —-vy)

Straight lines are drawn from the point A(3, 2) to meet the line 6x + 7y — 30 = 0 at point P. Then, the locus of the
midpoints of the segment AP is :

T AR W1 A(3, 2) | Bl STl & T VT 6x + 7y—30 =01 fag P W ferchl 8, 99 AP & #ed fawg &1 faguer

ST BT |
(A) x2—y?>=30 (B) 6x + 7y =31
(C) (6x — 3)? + (7y — 2)> = 302 (D) 6x + 7y = 32

If 25a2 + 16b2? — 40ab — c? = 0, then the line 2ax + by + ¢ = 0 passes through a fixed point whose coordinates are

Ifg 25a% + 16b? — 40ab — ¢2 = 0, T9 YW 2ax + by + ¢ = 0 (& = fIg ¥ [oRd 8, 98 fIg &—

5 5 5
sB) e e[ o
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48.

49,

50.

51.

52,

Two circles of radii a and b touch externally. If x is the radius of a third circle which is between them and touches
them externally and also touching their direct common tangent, then 1/x is equal to :

31 91 o) FBoard asik be, 9181 Wl dRd 8, Uh dRRT g oraa 35a1 x 2, S 2191 &1 9red W9 6yal 8, dea
aﬁaaaﬁwﬁewﬁwwﬁ%mﬁwﬁw%aaﬂxw%‘—

® 3+ ®) 2+ ©3 % s Oty
a b ab a b J_ a b .ab

If P, Q and R are three points on the parabola y? = 4ax at which the normal intersect at the point (h, k), then the
centroid of APQR is

Ifd P, Q T RWRaeH y2 = 4ax & i g 2 o wR &ie Y s1ffer fa5 (h, k) R e 8, 99 APQR &1 &<d
3

4 2 2a-h
) (%(h— 2a), Oj (8) (g(h‘za)’oj © (§(h_za’ oj ©) ( E '0]

2 2

. . X y* . . o
If the eccentricity of an ellipse 2 +1+ i 1is 1/+/6 , then its latus rectum is :

X+ -1 s 1/4/6 2 a9 e -

AT+l AT +2
8 10 5 7

AN ®) 5 © ®) J&
nis an odd integer, j= /-1, then (1 +i)°" + (1 —i)*" is equal to:
(A)O (B) 2 ©) - (D) None of these
nTd fwm qoife 8, =1, T (L +i)"+ (1 - )G"Tsma?%"—
(A) O (B) 2 (C) -2 (D) 7 ¥ BIg

X X
Number of natural numbers satisfying the equation [49} [51} are (where [.] denotes greatest integer function)

(A) 624 (B) 575 (C) 675 (D) none of these

AHIHROT {4%} {SXJ DI T B ATl UTdHd FARI B & 3—(ST8l [] 7eTH Ul Wl H Fad HRdl o)

(A) 624 (B) 575 (C) 675 (D) 37H ¥ PIg &I
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53.

55.

56.

57.

59.

If (2x2 —3x + 1) (2x% + 5x + 1) = 9x?, then equation has :
q

(B) Two real and two imaginary roots

(D) None of the above

afg (2x2 — 3x + 1) (2x2 + 5x + 1) = 9x?, Td FHIBRY] IGAT &—

(A) Four real roots
(C) All imaginary

(A) TR ARIAD A
(C) | FrufTd o

product (x + b)(x + c) where b, ¢ € I is/are

(B) &1 arifad

qeM |1 HreaTs qd

(D) 37 W BIg Tl

Number of integral values of 'a’ such that the quadratic expression (x + a)(x + 2013) + 1 can be factored as the

a® Yol AFI B T Sdid fgard @oid (X + a)(x + 2013) + 1 BI IUH (X + b)(x + ¢) & HU H [OFRIvS

ST Al 8, ST&f b, c e [ 8—
A1 (B) 2

©) 3

(D) 4

Number of positive integer n; less than 17, for which n! + (n + 1)! + (n + 2)! is an integral multiple of 49 is
17 9 BIS, 9IS Uit n &1 F&1 9@ ol nl + (n+ 1)1+ (n + 2)!, 49 &1 Ui IO 28—

(A0 (B)3

©5

(D) 2

Number of ordered triplets (X, y, z) such that x, y, z are primes and XY + 1 =z is :

(A) 0 (B) 1

©) 3

(D) None of these

(X, y, z) BT JHHI D T SG(B X, y, 2 JAMTST B JAT X + 1 =27 8—

(A)0 (B)1

T
Number of 'X'in the interval (O' Ej such that

SJ*T‘R'IH( jﬁx?ﬁWaﬁwéwﬁi

A1 (B) 0

©)3

J3-1 J3+1

- +
SinX COS X

f'1«£+1

sinx  cosx
©3

(D) & | DIg Tel

= 442 isare

w7z

(D) 2

The sum of all 'x" in the interval [0, 2] such that 3cot?x + 7cotx + 3 =0

THIDHRIT 3cotX + 7cotx + 3=0 & II=RTA [0, 27 § AW x BAl BT INThel =—

(A) 3n (B) 5n (C) 7n (D) 2n
J1+c0s X +4/1-cos x X _
If X € (n, 2n) and =cot| a+— |, then ‘@’ is equal to :
J1+c0s x —/1-cos x 2
A = B) — C) = D) None of th
A 5 ®) 3 ©) 3 (D) None of these

J1+¢c0s X +4/1-cos x
J1+cos x —/1-cos x

I x e (m, 2r) AAT

A 5 ®) 5

T
©) 3

X
:cot(a+5],aa a I_IER B—

(D) T | g TEl
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60. The sum of the series, sin 6 - sec 30 + sin 30 - sec 320 + sin 320 - sec 3°0 + ....... upto n terms, is :

(A) %[tan 3"6—tan 3""6] (B) [tan 3"0 — tan 6]

©) %[tan 3"0 — tan 0] (D) None of these

21¢1 sin 0 - sec 30 + sin 30 - sec 320 + sin 320 - sec 3% + ....... @ nUdl d& B ANHA g—
(%) ZHan3"0-tan 3”0} (B) [tan 3'6  tan 6]

(C) %[tan 370 — tan 0] (D) 79 | BIg

PART-IV (MENTAL ABILITY) ¥R IV (AFRI$ dia<)

Straight Objective Type
This section contains (61-75) multiple choice questions. Each question has 4 choices (A), (B), (C) and

(D) out of which ONLY ONE is correct.
H g mor

9 @Ue H (61-75) 95w U €| S UH & 4 fAFwe (A), (B), (C) @ (D) €, R A e o wdl 2|

Directions : (61 to 62) Find the missing term :
fAder : 9@ us 9| PR -

61. 6, 6,9, 18, 45,7

(A) 67.5 (B) 81 (C) 54 (D) 135
62. CIR, GMV, KQZ, OUD, ?
(A) YSH (B) SHR (C) SYH (D) SRY
63 6 | 21 | 36
' 45 | 81
(?) | 49
(A) 32 (B) 28 (C) 35 (D) 56
64. If we coded "MASTER" in a particular manner then find the code from following alternative —
Ife "MASTER" &1 f&efl fRea faw & wissfae v 7 foren sran & @ 1 fAdedi 9 9§ e &= 8rm —
(A) OCVUGT (B) OEUVGT (C) OCUVGT (D) OCUVIT
(SPACE FOR ROUGH WORK)
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65.

66.

67.

69.

70.

In a certain code, A is written as 1, B is 10, C is 11, D is 100, E is 101 and so on. Than how is SKY code in that
language ?

frdl I H AP 194 DI fal STRIB & 109, CH! 119, D31 100 1, E 31 101 ¥, 3UT ISR <1 P BI$ (61
S A1 I BIe # SKY @l fhast drg fvan Smirm 2

(A) 10011 1111 11001 (B) 10011 1001 11001
(C) 10011 1011 11001 (D) 10011 1011 11011

Pointing to a woman in the photograph, Ramesh said "Her maternal uncle is my maternal uncle’s maternal uncle".
How is the Ramesh related to Woman ?
(A) Father (B) Uncle (C) Brother (D) Son

BIEl H T ARl Bl 3R Adbd PR 8Y W F B IqD AW R HAM & 7 8 7 W Aol A fbE bR
TR § ?

(A) foa (B) == (C) wrg (D) g7

Going 40m to South of her house, Manisha turns left and goes another 10m. Then, turning to the North, she goes

20m and then starts walking to her house. In which direction is she walking now?
(A) North-west (B) North (C) Sourth-east (D) East

3T FehT ¥ 40 Hiex SfEror faen F Fem & 918, AT U G el © 3R 10 Hiex Fokll B | 79 98 S fun # gedil ©
3R 20 Hrex Il B | AT 37 I8 Y FhT P R <A1 IR R & | 379 98 fbeg fom § =rer &) 27

(A) STR — ufaH (B) ST (C) =fayer qd (D) 7d

What is the product of all the numbers in the dial of a telephone ?

(A) 1,58,480 (B) 1,59,450 (C) 1,59,480 (D) None of these
fme & SR R Rerd 3fdi &1 o R 8rmT?

(A) 1,58,480 (B) 1,59,450 (C) 1,59,480 (D) S9H | PIg =l
Which two months in a year have the same calendar

(A) January-October  (B) February-October (C) May-August (D) June-September
UH 99 ¥ fhd T 7EH & Hoive’ FHM B ?

(A) STHIRI—3TFTaR (B) BRERI—3TFTER (C) HE—3FRd (D) S—yasR

At what time between 4 and 5 will be hands of clock be in opposite direction ?
7 9 6 1
53— min. 21— min. 54— min. 49— min.
(A) 11m|n past4 (B) 11 min. past4 (C) 11 min. past4 (D) 11 min. past 4
43R 595 & He fbd qHY =S PI aFl geAl fauRig fawm 4 grft 2

7 9 6
qofpy 53— goipy 21— gl 54— ENERY 49—
(A) 4 11 (B) 4 11 (C) 4 11 (D) 4 11
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71.

72.

Three persons A, B and C are Standing in a queue. There are five persons between A and B and eight persons
between B and C. If there be three persons ahead of C and 21 persons behind A, what could be the minimum
number of persons in the queue.

N IRh A, BTAT C TP Ufth § WS 21 AR B Ty Ula afth a2l B3R Cd Feg 376 fh 8 | Ife C P M
N afh 8 g A® fiw 21 afs 8 a1, iRtk § B9 § ®H9 fbds Aafh 8 Iad 2|
(A) 41 (B) 40 (C) 28 (D) 27

If it is possible to make a meaningful word with the second, the sixth, the ninth and the twelfth letters of the word
'CONTRIBUTION', which of the following will be the last letter of that word ? If more than one such words can be
made, give M as the answer and if no such word is there, give X as the answer.

Ife a8 wd 81 fF 2sg 'CONTRIBUTION' & TR, B9, 74, 3R qREJ eR | $ig ol a5 oreq a1 |§=1d
LAl T d W T SRR S IS BT I~ 3R BN Y IR 5 YR B U I Afd g g1 AT Bl dl
IR M AR &R AT BIS eE I9M1 TG Fa1 8l dl SR X QIR |

(AN (B)O (C) X

(D) M

Direction : (73) The following question consists of five figure. These figures form a series. Find out the one from the

answer figures that will continue the series.

fRder : (73) wea 4, fa=l & q @9 &1 997 3THld TAT Y 1B, I 3B A, B, C T D ¥ 3ifdbe &1 Ia% Hlaai
4 3 9 TP BT GG Piford S G 1Hid H§ & S smpfaal B Avf Bl AET 99T AD |
+ +| —+|A-+[A-+
73. s O"" O O Olj O
AODeAD@ADS® O@ ®
CATA-T] OABR -7
O o0 @ -0 O
® (O ®0 +|@®
(A) (B) © (D)
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Direction : (74) Figures 1 and 2 are related in a particular manner. Establish the same relationship between figures 3 and
4 by choosing a figure from amongst the four alternatives, which would replace the question mark in figure (4).

e (74) 9o snapfa & g/ 41T # 34 A AR 7 71 ford g yget fAF & W= & qEl ww gOR 4 @ iR
forg &1 guv safa | Q4 T TR fAddeyl § | fdaw ww== 8w

w4 | 7P
@ @ 3k @
14| 34| |34
A @ © O

Direction (75) : In the following question, there is a diagram marked (X), with one or more dots placed in it. The
diagram is followed by four other figures, marked (A), (B), (C) and (D) only one of which is such as to make
possible the placement of the alternative in each case.

[ (75):[R=fciféa ge7 4, v safa (X) d 15 & forest v a1 sifdes fawg &1 §C &1 I8 3dbhd 79 a1k 3Tdbfadl &1
SRl Bl & ol & (A), (B), (C) @2 (D) 4 fafsa frar a1 &1 §76 9 1w U sirpfa 4 54 fagsni @
el fafea @t w=irar 81 99 fAweq @ giha ?

AR N
75. )

Ne

® AC ®) © N ® (
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Resonance
| ]

Educating for better tomorrow  E—————— ) g-ll-gﬁ-!-l %9.!”5[ STaRT2015 XI_(MAT) - 20

NATIONAL TALENT-O-METER




ANSWER KEY
CLASS : XI | STREAM : SCIENCE-MATHS

1 (A) 2. (B) 3. (3] 4, A 5. D) 6. A 7. A

8. (D) 9. (B) 10. (D) n. D) 12. © 13. (D) 14. (A)

15. © 16. D) 17. (A) 18. (D) 19. (D) 20. A) 21. (B)

22, (A) 23. © 24, (A) 25. (B) 26. © 27. (D) 28. (D)

29. (B) 30. B) 31. © 32. A) 33. © 34. A) 35. ©

36. A) 37. © 38. © 39. D) 40, A) 41, A) 42, ©

43. (B) 44, D) 45. B 46. ®) 47. B 48. © 49, ©

50. (B) 51. (A) 52. (A) 53. A) 54, B 55. © 56. (B)

57. D) 58. (B) 59. (A) 60. © 61. D) 62. © 63. (B)

64. © 65. © 66. D) 67. A) 68. D) 69. (A) 70. ©

7. © 72 (® 73. (D) 74. ® 75 (D)
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