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General :

This Question Paper contains 75 questions. Please check before
starting to attempt. The question paper consists of 4 parts (Physics,
Chemistry, Maths & Mental Ability).

Space is provided within question paper for rough work hence no
additional sheets will be provided.

Blank paper, clipboard, log tables, slide rules, calculators, cellular
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The answer sheet, a machine-gradable Objective Response Sheet
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Do not Tamper / mutilate the ORS or this booklet.

Do not break the seals of the question-paper booklet before instructed
to do so by the invigilators.

SUBMIT the ORS to the invigilator after completing the test &
take away the test paper with you.
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STaRT-2015.
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marking answers:

Use only HB Pencil/Blue or Black ball point pen for filling the ORS.
Do not use Gel/Ink/Felt pen as it might smudge the ORS.
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onthe ORS.

If there is any discrepancy between the written data and the bubbled
data in your ORS, the bubbled data will be taken as final.
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PART - | (PHYSICS) 4r1-| (3iffaw fasim)

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 @UE H (1-20) 5wl ge7 8| U@ U & 4 fAaed (A), (B), (C) @ (D) &, K & 1w v wdt 2|

1. Given system is released from rest at the position shown in figure.

fen e o & uefRifa favm &) Rufa @ s Sirar 21

Later on C collides with B and the collision is head on and elastic. 0.5 sec after the collision string connecting A &
B becomes taut again, then the value of m_is —

(Note :- Neglect all rotational effect and space between blocks and pulley is sufficient enough.)

& U C, B U THIAT & 1 IR Al g TARY 8, TIPR & 0.5 sec U¥A Ad B A &I SN H YF: T
31 STl 8 | m &1 AT 8 —

(AT - |1 gUIF U9 B T0F A TAT D] 9 FoRAl & 7 & W Bl A @Tell q1)

(A) 10 Kg (B) 2 Kg (C)8Kg (D)5kg
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Four equal point charges are kept at each vertices of a square. Number of neutral points (i.e. points where the
electric field vanishes.) inside the square will be —

IR A (975 31T a9 & TSP Y UR W g & | I & 3T<R I (A5l (3rie a8 fawg el fagya & |\
Bl ST B) @ |t 8l —
A1 (B)3 ©)5 (D)4

Given system is in equilibrium. All surfaces are smooth. Spring is ideal and blocks are sticked at the ends of spring.
Now Fis removed. Average normal contact force between wall and mass m, upto the time spring attains its natural
length for the first time —

e R e araraRen § 8 | ) dag gyor e B | R enest ® qen

A
e R & RN O S 8 | 376 F 1 Il & | S 9HY & SR ofd é <
RO Yo AR U He TTHEIE UTK R ofdl ©, QAR Gl SeqHI m, B He Z m, TSR M, [
o c Z 0
Y AT JAHAN HHDh dcf ESTTIT — “ Smooth
(Rrerm)
Fo 2|=O F0
(A F, B) © — D)5~

A person throws a ball in vertical plane such that velocity of ball along horizontal is v,_and along vertical is v,
Coefficient of friction between man and ground is p. Necessary condition so that man always remains at rest will
be (Note : The process is done in time At — 0)

UE <A U G BT FHedfeR et § §9 FHR Bl & {6 80 & argfaer g &1 97 v, 8 71 SR & s v B |
fed o SHIE @ Aeg =Wl UM u B | AT Wd e Afdd wed favmEwen w I, g (A ushA
At - 0¥ H gul & oIl 8)

(A v, >y, (B) Vx = hvy (C) Vy = nvy (D) nvy <
A planet is made of two materials of density p, and p, as shown in figure. Surf
The acceleration due to gravity at surface of planetis same as a depth ‘R’. (gL%)aCB

. P1 .
The ratio of = is - 4
P2

T UE , & garedf | 991 8 5 uvced eiUgaR p, @Al p, € U8 B AaE

TR AT MERTS ‘R’ R [HII TRV FH ¢ |

P1
by 3T BT A 2—

4 5 7 2
A3 (B) 3 ©) 3 D) 3
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6. A non-uniform disc of mass m and radius R, hinged at some point and
performing pure rotation with respect to hinge in horizontal plane with an
angular velocity w. At certain instant center of the disc is at origin in the
mentioned co-ordinate system and velocity of particle Ais

—— <

v R/, .
Va = —(DT (3i - 4j) m/s. Velocity of particle B at the given instant is —

m S T R 501 &) U oRgey gl fhddl g W fFafda g dom [ b e > x
& It ¥ frarferd g & et o w37 9 38 ol i & & 2 |
st &1 R =l BT dw foF ¥ yeRid Mdens Mo & qa fog w Red

& G BT AT AT VAz—ﬁ(gf_4])m/S%\’lﬁﬁTrﬁ&TUTQ’\’WBiﬁf

4
CRRSRIIS

’I\) ToR - 4oR =

4 o 4 n
) <oRr(i-3) (B) SoRr(I- ©) - 1251 0) -12°

7. Two cars Aand B are approaching a crossing P at speeds 10m/s and 15m/s respectively. At the time instant when
Ais 180 m and B is 255 m from P, Ablows a horn of frequency 2.9 khz. Frequency heard by B and time gap between
blowing and hearing will be (use speed of sound as 300m/s)

&1 BR ATAT B Ul & Ufcress fawg P &1 IR A 10m/s 1 15m/s &1 a1l e
{ T 2| S &0 R W A, PH 180 m B g TR T B, P¥ 255 m A 10m/s
B T W | TG A, 2.9 khz mafay &1 AT Ioa=1 FRaT B | BERT G TS

armafe qenm WS g9 qT G & Fe FHATRIA 8RN — (&3 a) @ret 300m/ 255m
s 71f7=)

180 m P

o

A 4

15m/s

(A) 2.94 khz, 1 sec (B) 3.00 khz, 1.1 sec
(C) 3.12 khz, 1sec (D) 3.00 khz, 1.2 sec

8. Aman crosses a river of width d. Current flow speed is v. Speed of swimmer relative to water is v. Man always heads
towards the point exactly opposite the starting point at the another bank (relative to water). Radius of curvature of
the path followed by the swimmer just after he start swimming is —

U Ffdd d dreTs P 8] Pl R BT 8 | IRT TdT8 Y a7l v 8 | T P ATUeT ORTh B a7 v 8 | Afdd Fad 395 TRRH
g & 3 T TR fFIR W= Rerd g @ IR (U & H1U&T) ORAT 8 @ IRl YRS IR & I ggarq IRTH
ERT T fHY T gt &) geparl 2roan 8l —

(A)d (B) 2J2d €2 (D) y2d

(SPACE FOR ROUGH WORK)
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10.

12.

Two converging lenses have focal length f and f, (f, >f,). The optical axis f, f,
of the two lenses coincide. This lens system is used to from an image of

real object. It is observed that final magnification of the image does not

depend on the distance x. Whole arrangement is shown in

figure. Distance between lenses is —

Oe

&1 AT /AT B BIpd gRAT £, 2 £, (F,>F,) & | S </A1 B D1 et
IR 8 | 39 o e 1 arifdes avq 1 uffes ured R & oy ugerd y J
fopan Sman 2 | 3 Uféra S © 1 ufafass &1 ofvam omae g x R fvik 18t e o
B & | IR0l gaRen o # uelRia | ol & Aeg g9 B8Rl —
f,f f,f
A1, B)1,+1, Clrs Glwrs

1
Radius of nucleus is given by the relation p _ p A 3.where R =1.3 x 10°meter and A is mass number. For a
o

nucleon inside a nucleus, de-broglie wavelength is given by the diameter of the nucleus. Average kinetic energy of
anucleon in the Cu® nucleus based on above information will be —

1
MWD B Frea T g _ g a3 . 8RT A S 8 Of8l R = 1.3 x 107"5HIeR 8 oIl AT T 8 | Wb & 37X
o

AT & foy S—drell e TS & 19 §RT &1 9l © | SURIE a1 WR AETRT Cus A1 H <faataii
@) A st Sott grft —
(A) 7.5 mev (B) 10 mev (C)3.5mev (D) 12 mev.

1
Efficiency of a carnot cycle is 5 If the temperature of sink is reduced by 65 kelvin and source is maintained at the

1
same temperature then the efficiency becomes 3 Temperature of the source is —

ao‘mﬁ‘azﬁa%’r‘q’w%%laﬁ:ﬁ«i—cﬁaﬂwesﬁ%ﬁmﬁaw@aﬁwwmmﬁ%wmaﬁm

e %gﬁaﬁﬁ%‘l@azﬁ[aﬁg‘m—
(A) 525 K (B) 400 K (C)325K (D) 390 K

Currentin aresistor R unifromly decreases from some value to zero in time At. Total charge, that crosses the cross
section is g. Heat generated in the resistance during this process is —

UfeRIEg R ¥ 9RT 8 R 419 3 ¥ 0P At A9 H U 911 WU I "l & | IR Bl A oIk dTell fel e
g2 9 UhH & GRIF YRR § S~ ST &8I —

4 g°R 2 g°R 39°R 30°R
A B) =1~ c) 21— D
A 3 a0 ®) 37at ©) 2 At ®) 5 7at
(SPACE FOR ROUGH WORK)
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13.

14.

Two conducting spheres one of radius a and another b, are separated by very large distance. Capacitance of this
system is —

a T b = & <7 A1 el 98 Afdd T W W gY 2| 39 e @ erRar g —

4negab 4meqab
a+b a-b

(C) 4ngy(a+b) (D) 4ney(a—b)

There is an infinite straight wire in which current | is maintained. Two conducting rails are parallel to it at the
distance of a and b, and are short circuited at one end by resistor R.

Teh 3=l THaTg b A R & frad | aR1 ganfed & | &1 @i eRal gde AH=IR a d2il b giRal uR &l g3 8 el
I RIRT &1 UfoR1e R gRT STgufa b T 8 |

1
»l
P

All the three wires are in one plane. Conducting rod 3-4 closing the circuit in the wires short circuited by this resistor
slides along them at a constant speed V. current in circuit 1-2-3-4 is —

AHT IR U 8 I H 2 | Fdd B 3-4 §RT URRIE T IR ¥ 99 dTel g+ URYer b1 Yol {1 i @ | I8 8 Fad
I VA UeRAT WR M © | IRU 1-2-3-4 3 gRT 811 —

woloV (b HoloV(b—a)
Holo¥ pp[ 2 HoloVID—3)
A) 2 n(aj (®) n(a+bP
MOI V a+b Holov a+b
———/n ———/n
© 5 r 21R ( b j C) 2nR a
(SPACE FOR ROUGH WORK)
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15. A transverse sinusoidal wave of amplitude 2 mm is setup in a
long uniform string. Snapshot of string from x = 0 to x = x metre A
is taken which is shown. Velocity of point P is in —y direction.
Magnitude of relative velocity of P with respect to Q is 2 cm/s.
wave equation is
2 mm 3T $1 Y AU SATAh TRI Yo Tl G AT SIRT
H aRed | SR &1 BIem® Yfawd  (snapshot) x =0 A =
X = nHIeR I FoAgaR fomn S 2 | g P &1 971 Foeias y w/
fReM 281 Q& AU PP I &7 URHAT 2 cm/s & | TR FHIBRT
Bl |

. 5n , 5n
(A)Y = (2 x 1073 sin (5t — 2x + ?) (m) (B) Y =(2 % 107 sin (5t + 2x + F) (m)
(C) Y = (2 x 109 sin (5t + 2x + %) (m) (D) Y = (2 x 109) sin (5t — 2x + %) m)

16. Let the wavelength of a certain line in X-ray spectrum in moseley's law for tungsten (z = 74) is 200 A. Wavelength
of the same line for platinum (z = 78) is (value of constant a is unity)

Holel & R # e & v (z = 74) X-foxvo Waeq § et fefaa @ & aroesd |/ 200 A 8 | wifess
(z=78) % foru T @1 &1 axveed B | (i a &1 919 §3T1s )
(A)192.28 A (B) 179.76 A (C) 143.56 A (D) 212.8 A

(SPACE FOR ROUGH WORK)
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17. Water, having Na* ions dissolved in it with concentration ¢ (No.of Na* ions/volume), falls from a tube of cross

sectional area ‘a’ with a speed ‘v’ in a sieve such that water is not retained in the sieve. The value of B.d/
integrated over the upper circular part of the sieve will be:

[g indicates the mag. field produced by Na* ions and di is along the tangent on the periphery of circular part of the
sieve].

S, foTH Na* 3 gford 8, &1 |l ¢ (Na* 31TIH1 &1 |&1/3A10) , SIS &5 ‘@’ Bl Alferdl 3 4 a1t 'V A U

Bl § IRAT 8| ol § ool A8] S8Xdl & | Boll & Ul qﬂﬁumzﬁmwjé.a@mﬁﬁﬁm|

[B, Na* 3l gRT S0+ graabid & UafRfa &val 2 de d¢ e & aciig 9 @) aRfY o st e & o 2.

111! circular upper part

(A) n,avce (B) 2p,avece (C) p,acelv (D) p /avce

(SPACE FOR ROUGH WORK)
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18. consider the given AC circuit, expression for current T will be

o T AC uRUY IR faaR &vd B | URT B oV & 81T |

Ey . Eq . T \/EEO . \/EEO . T
—sinomt —sin(ot +— ———sinot ——sin(ot+—
(A) Zrsine (B) sin(et+)  (C) ~Fsino (D) ~=*sin(ot +)
19. A current I is maintained in a loop ABCDEFA as shown. Magnetic moment of the loop is —

(AB=BC =CD=DE=EF=FA=/)
TUE 9RT [ 9 ABCDEFAH fIATgAR Ua1fRd 8 | o0 &1 a1 reet g —
(AB =BC = CD = DE = EF = FA= /)

.
E D
F )
0 c 7Y
A B
X
(A 12 (§+]+K) B)1¢2 (i +j-K) ©)12 (i-j+k) (D) 142 (i-j-k)

(SPACE FOR ROUGH WORK)
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20. A small rod of mass m is suspended horizontally from two vertical springs of spring constant K and 2K. The rod
performs SHM ,while remaining horizontal. Time period of SHM is (Neglect mass of spring and friction every
where.). springs are connected by an ideal string.

m SR &I Tdh B! B K 7o 2K R fradie &) &1 Swafer Re &) deradn 9 afas dcal g8 € | B8 avd 1mad

T BT B, TAT B &St IEA! & | WA SMMAd T BT Maciabtal 1 | (RUT BT ST\ T21 Uhd ST gy0] 3709

) R aeel SR A €1 g8 B
fixed Rer
£ pulley £ R
k 2k kK 2k
3 3 2
(A) 2m o (8) 2m | (© 2o ©) 25

(SPACE FOR ROUGH WORK)
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PART - Il (CHEMISTRY) 4. || (IR fasm)

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 g orR
9 @ H (21-35) gg-fawmadt ue € | % U @ 4 fAwed (A), (B), (C) 721 (D) 2, o & fiw g w2 |

21. The correct order of resonance energy of following compounds

ﬁﬁ%{ﬁ?ﬁ@wﬁwaﬁajwﬂ o1l Bl FEl HH © -

@ @ on | | ("I) “ (iv) ©ij

(A) i > iv>i>ii (B) iv>iii >ii > ©iii>i>iv>ii (D) i>ii>ii>iv

22, The correct sequence of steps in Beckmann rearragenment of oxime in acidic medium is.

(A) i protonation, ii C to C alkyl shift, iii hydration, iv tautomerisation

(B) i protonation, ii C to N alkyl shift, iii hydration, iv tautomerisation

(C) i hydration, ii C to C alkyl shift, iii tautomerisation, iv protonation

(D) iprotonation, ii C to N alkyl shift, iii tautomerisation, iv hydration

AT AT W SR B IHHH g | Ugad Ual $I Fel HH 7 §

(A) | TIEFIHRTT, ii C ¥ C Ufewha faRemad, i STerdioi, iv aaraaddl

(B) i WMEIFHRT, ii C A N Ufewmel fa=eImus, i STeravste, iv deiraiad

(C) i STerdIo, i C ¥ C Ufedwel faReImu=, i aairagadl, iv WIe- iRl

(D) i WIEF®HRY, i C A N Ufodwd favermus, iii aretraradT, iv STefairst=

23. The correct sequence of the following reactive intermediate of their free energy changeis:

%ﬁﬁ@ﬁﬁﬁ@ﬁ%ﬁﬁﬂ%ﬁﬂ%gﬁﬁ?%ﬁﬁﬂ%:

H
On Ef
CHO
O-CH,
(A)D>C>A>B (B)D>A>C>B (©)B>A>C>D (D)D>C>B>A

(SPACE FOR ROUGH WORK)
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Which of the following is incorrrectly matched :

24,
A) CH,—CH=CH-CH,-C —CH, decolourised Bromine water solution
II
OH
B) _ gives precipitate with AQNO,, + NH,OH
COOH
© gives CO, gas with NaHCO,
CHO
OH Q

2-OH gives yellow precipitate with 2, 4-DNP

©)

?

/1 9 9 B wE gAfod T8 2 |

(A) CH,~CH=CH-CH,~ C —CH, ST¥I<1 STef faeTa1a &1 XTEIH &R <l & |
||

OH
@\/ AgNO, + NH,OH @ 121 3/geid < & |
=

COOH

NaHCO, & Jrel 31ffshan <= uR CO, 1] <al & |

C
OH 2
(D) ME—OH 2, 4-DNP & w121 YieTl a8y <l ¢ |

(SPACE FOR ROUGH WORK)
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25.

26.

217.

Find the order of K_of following compounds ?

:ﬁﬁﬁﬁ@aﬁﬁ—cﬁaﬂKamw%@n?

OOH OOH
(1 (1 @ (V)

O—CH; NO, SOH
(A)IV>1>11>1 B IV=>l>1>ll QO I=>Iv>1=>l

Which of the following statement is not correct.

(A) O,, O,*, O, all are paramagnetic.

(B) 0,2, C,, B, all have same bond order.

(C) N, ,CO, NO* all has have same magnetic moment.
(D) He,, Be,, B,?* all are unstable.

o § A B B A8 TE B

(A) 0,, 0,*, O, T ITFFHI £ |

(B) 0,2, C,, B, @1 &1 deI5pH 91 ¢ |
(C)N,,CO, NO* ¥l &1 T Frahl Mot 2 |
(D) He,, Be,, B,2* | ool € |

For which of the following gauche conformation is most stable.

H,0, NH,NH, CH,SSCH,
o (I (1

(A) I only (B) lland 111 only ©alll,n&lll
/1 9 9 fo Al &1 T w0 S1fdd Il § P

H,0, NH,NH, CH,SSCH,

o (n (1

(A) BI | (B) ®adt 1@ I (C) ¥ 1, 11 d2 1l

D) IV=>I1l>1>1

(D) none of these

(D) S | PIE Tel

(SPACE FOR ROUGH WORK)
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28.

29.

31

32.

A solution is a mixture of 0.05 M KCI and 0.05 M Nal. The concentration of I~ in the solution when AgCl just starts
to precipitate is equal to:  (K,,AgCI = 107"° M? K Agl =4 x 107 M?)

Ta fqera 0.05 M KCI @21 0.05 M Nal &1 #5701 2 | AgCI ST i 81 3Taervl 841 Y BIAT & 4 [dera H 1= &1 Al
fae ax1a} Bl 7 (K ,AQCl = 107" M2 K Agl = 4 x 10-'° M?)

(A)4x10°M (B)2x10°M (C)2x10"M (D)8 x 107" M

An element (atomic mass = 100 g/mole) having BCC structure has unit cell edge 400 pm. The density of the
element is (no. of atoms in BCC = 2).

& dd (YRATY] |1R = 100 g/mole) RTA®T FIF-1 BCC B | IHD! Udhdh DHINSHI B HIR aI¥dTs 400 pm B | 1 34
dca &1 B+cd (BCC H URATY &1 HTAT = 2) ST BRI
(A) 2.144 g/cm? (B) 5.2 g/cm? (C)7.289 g/cm? (D) 10.376 g/cm?

The standard electrode potentials (reduction) of Pt/Fe?*, Fe** and Pt/Sn**, Sn*" are + 0.77 V and 0.15 V respectively
at 25° C. The standard EMF of the reaction Sn** + 2Fe?* —— Sn?" + 2Fe®* is

25°C R Pt/Fe? , Fe** d PYSn*, Sn* & HMd golagls fawd (@rd@ae) sHY: + 0.77 V 9 0.15 V 8, ifaforan
Sn* + 2Fe? —» Sn?* + 2Fe™ &I W d faarad B |
(A)-0.62V (B)-0.92V (C)+0.31V (D) +0.85V

When CS, layer containing both Br, and I, (2 : 1) is shaken with excess of chlorine (Cl,) water, the violet colour due
to |, disappears and a pale yellow colour appears in the solution. The disappearance of violet colour and appearance
of pale yellow colour is due to the formation of :

(A) I, and Br, respectively. (B) HIO; and BrCl respectively.

(C) ICl and BrCl respectively. (D) I" and Br respectively.

Br, T 1, (2 : 1) g& CS, WA Bl FARIA (Cl,) 5l & MR & H1eF e S &, A1 faerdd #1,& SR =0 37
It 81 STl 8 e Eodl Wier 31 fAwng <1 8 | S <1 &l faqgd 21 e 2o diel 31 1 fowrg & frsas fmfor
@ PR BT B —

(A) spHE: |, o7 Br, (B) eI HIO, =11 BrCl (

C) %HeI: ICI =11 BrCl (D) H=I: | T=11 Bro

The aqueous solution / liquid that absorbs nitric oxide to a considerable extent is :

(A) lead nitrate (B) nitric acid (C) ferrous sulphate (D) sodium hydroxide
TP STl e/ ga, St ud fAf¥ed a1 § Arsfesd snaags o @aenfd & §, 4 2
(A) TS TISee (B) TEfe® ord (C) B4 Hehe (D) AIfsTH BIERIRATSS

(SPACE FOR ROUGH WORK)

-\

Resonance

Educating for better tomorrow I

5TORT2015 STaRT2015 XII_(MAT) - 14

NATIONAL TALENT-O-METER



33.

20 mL of H,0, after acidification with dilute H,SO, required 30 mL of KMnO, for complete oxidation. The

strength of H,0, solution is : [Molar mass of H,O, = 34]
20 mL H,0, &1 dF H,SO, & AT 3TilhRYl & UZard Ul iRl & ferg 30 mL

g | H,0, faeras &1 dmed 8 @ (H,0, 1 JleR S = 34)
(A)2g/L (B)4 g/L (C)8g/L

. 75 KMnO, P IMIIIHAT Bl

(D)6 g/L

Stearic acid [CH,(CH,),,CO,H] is a fatty acid. 1.0 g of stearic acid was burned in a bomb calorimeter. The bomb had
a heat capacity of 652 J/°C. If the temperature of 500g water (c = 4.18 J/g°C) rose from 25.0 to 39.3°C, how much
heat was released when the stearic acid was burned ? [Given C, (H,0) =4.18 J/g°C]

WRIR® 371 [CH,(CH,),,CO,H] T& a1 371 & | TRIRS 3fFel ® 1 g bl & DhelRIAIeY H STefldl TN | 98 B FE
& 652 J/°C B | afe 5009 STt (¢ = 4.18 J/g°C) T aT4 25.0 ¥ 39.3°C T I/ SIIAT & | TRIRS 31 &1 &) T8 A1
BT ST TR fobel S fenedt gl | [z mC (H,0) = 4.18 J/g°C]

(A) 39.21kJ (B) 29.91 kJ (C) 108 kJ (D)9.32kJ

Match List-I with List-1l and select the correct answer using the codes given below in the lists (n, ¢ and m are
respectively the principal, azimuthal and magnetic quantum no.)

List-I List-1
(A) Number of value of ¢ for an energy level(n) 1)0,1, 2, ..o, (n-1)
(B) Values of ¢ for a particular type of orbit (2) +¢ to —¢ through zero
(C) Number of value of m for /=2 3)5
(D) Values of 'm' for a particular type of orbital 4)n

-1 B G-Il S 121 GATTT DI 3R A1 G el &1 STAN HR Fel SR G (n, £ AR m HA: G, Ty

3R I FaieH W& §)
A1 -1l

(A) TH JHoft TR (n) & 1T ¢ & A B A= (1)0,1,2, e (n-1)
(B) fr=ft Af¥ad R & Fetd & forg ¢ &1 w19 (2) +(F —( T | BAR
(C) =2 oI m & A &1 |&=A ()5
(D) fr=ft e UaR & ®erd & o) 'm' &1 719 (4)n
Code : (@I :)

A B C D A B C D
A 4 1 2 3 B) 4 1 3 2
©) 1 4 2 3 D) 1 4 3 2

(SPACE FOR ROUGH WORK)
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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.

@ agfis TR

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

36.

37.

38.

39.

If 2014 is written as sum of distinct positive integers such that their product is maximum possible, then the prodcut
will not be divisible by

Ife 2014 1 AR gTcd® qoife] & AT H 59 YR foar 71 € b ITa1 [orhd ffdad AHIfad 8, 79 orhe
ey furfora et 8—

(A)3 (B)4 ©)5 (D)6
. -, . X +59 fay
The function f satisfies the equation 3f(x) +2f| —— T )= 10x +30, (x # 1) then the value of t7) is
X +59 f( 1)
B f TSI 3f(x) + Zf( 1) 10x +30, (x #1) B AT BT &, 79 (@) ™ =
(A7 (B) 11 ©)-7 (D) —11

Let p be the product of the sines of the angles of a triangle ABC and q is the product of the cosines of the
angles. Then The value of tan? A + tan? B + tan? C is equal to

AABC @ BII &1 ST BT JOTHS p & TAT BT Bl BIoA13l Bl IO q 8, 79 tan2 A + tan? B + tan? C &1 714
IR B—

2 2 2 2 2 2
9°-2p"-2p p” 29 +2q p? —2¢° - 2q P~ +29” - 2q
(A) 2 (B) 2 ©C)—— (D) 2
p q q q

If cosa+cosfB=a and sina+sinf =b and 0 is arithmetic mean between o and 3,

) nb(a-b) . . ]
then sin 20 + cos 26 =1 + sz where n is some integer then the value of n is:
afd cosa+cosP=a T sino+sinP=b,o TA P & AL BT FAR AT 0 T,

nb(a-b .

T9 sin20+cos20=1+ ﬁﬁﬁ NS QUId &, T9 n &1 A4 o—
(A)O (B)1 ©2 (D)2
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40.

41.

42,

d d?
If p and g are order and degree of differential equation y d_i +x3 (dTZ] + Xy = cos x respectively, then
(A)p<q (B)p=q O p>q (D) none of these
dy d?y
e sradd Ty o+ % o + Xy = COS X Bl HICI TAT BT HAM: p MM q B, T4
(Ap<q (B)p=4q (©)p>q (D) $T & ®IE el

If f(x) and g(x) are two integrable function on R, satisfying the following properties

X
f(x) is odd, g(x) is even, f(5) = 7, f(0) = 0, g(x) = f(x + 5), f(x) = jg(t) dt . Then which among following is false.

AT f(x) 3R g(x), R 9 & FAHAT B 59 ISR ¢ 1 77 o T w-al & | f(x) AvH 8 iR g(x) 99 &

f(5) =7, f(0) = 0, g(x) = f(x + 5), f(x) = jg(t)dt.a—sr =1 4 @ ®I9ar Tad ® —
0
5
(A) f(x—5)=—g(x) @ [fd=7
0

© [f0dt=g0-gx (D) none of these (74 & B1$ 1)
0

Let a, b, ¢ are positive real numbers forming an A.P. and ax? + 2bx + 5¢ = 0 has real roots, then
a, b, ¢ TS IS FEATY FAR ¢! a9RN 8 TT ax? + 2bx + 5¢ = 0 & aRddd 9ol @, T

) %—\E >2y3 (B) \E—\E <2V3
a C a Cc
(©) \E— al<? (D) \E—\E =4

Let A denotes sum of digits of (2013)?°*®* and B denotes sum of all digits of A. The sum of digits of B is
AT A, (2013)2°8 F 3] & TNThel BT dd HRAl & AT A B T4 3h] BT ATHA BB | BH (Dl BT T1Thel 8—
(A) 15 B)9 (C)6 (D) 12
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44,

45.

41,

2 2

X
If CF is perpendicular from the centre C of the ellipse — + y . 1 onthe tangent at any point P and G is the point

49 25
where the normal at P meets the minor axis then the value of ,/CF. PG is

2 2

Ife Srdad Z—9+)2/—5:1$W%waﬁ%@waﬁcﬁm@%a@ﬂﬁgPwsﬁﬁméﬁeﬂ?ﬂaﬁe
R e 8, 9@ /CF. PG &1 #14 83—
(A)5 (B)6 <7 (D)8

Two equal sides of an isosceles triangle are given by the equations 7x —y + 3 = 0 and
x +y—3 =0 and its third side passes through the point (1, —=10). If the equation of the third side is
ax + by — 31 =0 or cx+ dy + 7 = 0, then find the value of a+ b + ¢ + d.

FAfgag S P a1 SRR ol & FHPRT 7X —y +3=07A x +y -3 =0 8 $HDI A gl a5
(1, =10) ¥ TSR B | Ife /A Y1 T FHIBIOT ax + by — 31 =037 cx+dy + 7 =03, T9
a+b+c+dd®l A4 B

(A3 (B)2 (©)-2 (D)4

If (a, B) is a point on the circle whose centre is on the x-axis and which touches the line x + y = 0 at
(2, —2) then greatest value of ‘o’ is

IS (o, B) T W DI g 8, NS &=, x-3181 W g TAT 3@ x+y =0, (2, -2) W W &l &, 99 o B
HfrmaH A B

(A)4-+2 (B)6 (C)4+242 D)4+ 2
I|m (e* —1) cotx —cos? x is equal to
sinx
(A) 1/2 (B)O ©2 (D) None of these
lim (e* -1) cotx —cos? x TR
sinx
(A) 1/2 (B)O (©)2 (D) 9 & P &
Let g(x) is differentiable function for all x € R satisfying
Hg'(0)=2 (i) g(x+y)=e"g(x) +e*g(y) forallx,y e R (iii) g(5) =32

then g '(5) — 2e° equals

A g(x), 91 X € R & oY adweI e ® ST A dvdl 8—

i g'(0)=2 (i) g (x+y)=e g(x) +eqg(y), I x,y e Ra forg (iii) g(5) =32
g g '(5) — 2e° R B—

e 32
(A0 (B) 35 ©) & (D)32
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49.

51.

52.

A pair of fair dice is rolled together till a sum of either 5 or 7 is obtained. If p denotes the probability that 7 comes
before 5, thenp =

U et UTil URY & YT DI STd AP bl Sl § Sd O fob 531 7 9T 7 81 91 | AE p, 59 Ul 7 31 DI UTiAhall
P Fad HIAT 8, d9 p T—
(A) 2/5 (B) 3/5 (C) 419 (D) 5/9

Anurn contains 6 black balls and unknown number (< 6) of white balls. Three balls are drawn successively without
replacement and are all found to be white. Find the probability that urn contains only three white balls.

TS U3 6 BTl g 9T FhE M I (< 6) T 8 | O ¢ UHh & 91 Ydb a1 favemus & Rareft Sl 8 qon |
T grRi St ® | Wt ST BITY fh ure dadt 9 dhe g IEdl 28—

11 55 c 44 55
101 © 909

The range of the function f(x) = \/cos‘lwll—xz —sin"tx is:

f(x) = \/cos‘lwll—x2 —sin"tx BT GRWR B

® |o, Vx| (8) {0@ (©) {0@ (D) {0}

Let P be an interior point of a triangle ABC and let BP and CP meet AC and AB in E and F respectively. If area of
ABPF =5, ABPC =9, ACPE =15, area of quadrilateral AFPE is

AT P, AABC &1 3<iR& fd=g & o1 BP @1 CP % AC T AB & E 3R F R el 21 afe
ABPF &1 &I3%el =5, ABPC &1 &9%dl = 9, ACPE &1 &3%d = 15, 74 agHsl AFPE &1 &3%dl 8—

(A) 175 (B) 475 (C) 275 (D) 375
cos?6  cosOsin® —sin® i on . n
If £(0) = |cosBsin®  sin%0 coso |, then f(—j +f(—j + f(m) +f(—j + o +f[—j =
sin® —cosH 0 3 3 3 3
cos?0  cosOsin® —sind - on in i
afe f(0) = |cosHsin®  sin? 0 cosO |, a9 f(—j +f(—) +f(n)+f(—j + o, +f(—j =
sin® —cos0 0 3 3 3 3
n(n+1) ) )
(A)n (B) s (C)n2+2n (D) 2n2—=n
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54.

55.

56.

57.

58.

p q-y r-z q r
Ifl p—X q r-z :O,thenthevalueof%+—+;is

y
p-x gq-y
p Qq-y r-z q r
gfe [p-x g r-z :o,aa§+;+;zmm—vr%—
p-x gq-y f
(A0 (B)1 (€2 (D) 4 par

The sum of all 'x' in the interval [0, 2] such that 3cot?x + 7cotx + 3=0
FHIHROT 3cotx + 7cotx + 3 =0 & 3I<RTA [0, 2] § FHI x Bl BT ARTH 28—
(A)3n (B) 57 C)7n (D) 2n

2
The minimum value of (x; — x,)? + [Jl—xlz -(3- Xz)] for all possible real values of x, and x, is
2
X, TT X, b G A1 A4 B fIQ (x, — x,)2 + (1/1—x12 _(3_X2)j B ~gTAH B

3 11 3 11
(A)3—1 (B);—sﬁ © 7 (D>;+3J§

X 2
Let f(x) = jet dt and h(x) = f(1 + g(x)), where g(x) is defined for all x, g'(x) exists for all x, and
-1

g’(1) =1.1f h’'(1) = e, then a possible value of g(1) is

A f(x) = Iletzdt a«Ar h(x) = f(1 + g(x)), ST&f g(x), T4 x & forw gR9If¥d 7, g'(x) a1 x & forg faemm= 8 den

g'(1) = 13X h'(1) = e, 79 g(1) FT FwIfad A B—
(A)0 (B) -1 (C)2 (D) -2

The position vectors of two points A and C are 9i—j+7k and 7i-2j+7k respectively. The point of
intersection of the lines containing vectors AB = 4] - j+3k and CD = 2i - ] + 2k is P. If vector PQ is perpendicular

to AB and CD and PQ = 15 units, then possible position vectors of Q are x17+ Xy ]+ x3I2 and ylf+ Y, J + y3|2 .

3
then the value of Z (X +VY)is
i=1

<1 famg AT C & Reifty afker of —j+ 7k 3R 7§ -2j+ 7k 81 AB = 4i -]+ 3k @1 CD = 21— | + 2k wfell o1 v@

arel Y@t o Uit favg P | afk |fkwr pQ , AB T CD @& odad § 71 PQ = 1531 , 79 Q & |wifdd |fel
3

X1+ X, j+ Xk Ay T4y, foygk & a1 D (G +y;) BT A B

i=1

(A) 6 (B)-6 (©)9 (D) 12

(SPACE FOR ROUGH WORK)

-\

Resonance

Educating for better tomorrow I ¥

NATIONAL TALENT O METER



59.

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 TGS BT &%l 50 1.2 T1 1 fauRa Jomiaii 3R e fdaol &1 Ihe 20 WAL 8 A1 o1 faepof
D1 [T oS 8 qebell 85—

(A) 10 cm (B) 12 cm (C) 842 cm (D) 1042 cm

Xx—3 -3 z
The direction ratios of lines intersecting the line T yT =71 at angles 60° are

X;3=y—13:%ﬁ60°$ DIV R 28T R dTell @1 ST |AHIad [ U 5—

(A)1,1,2 B)1,2 1 €)1,-1,2 (D) 1,-2, 1

PART-IV (MENTAL ABILITY) L. IV (AR avae)

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 TR

9 @ H (61-75) ag—fawmedl ueA € | U¥d U @ 4 fAwed (A), (B), (C) T (D) 2, o & fiw g w2 |

Directions : (61 to 62) Find the missing term :
e 1 g« ug @1 B -

61.

62.

3, 6, 14, 36, 98, 276, ?

(A) 794 (B) 824 (C) 896 (D) 954
DOZ, GRC, (?), ALW, BMX
(A) BGL (B) LWH (C)DLT (D) GIM
51 | 11 | 61
64 | 30 | 32
35 | 2 | 43
(A) 25 (B) 27 (C)32 (D) 37

If we coded "SWITCH" in a particular manner then find the code from following alternative —

IfE "SWITCH" &1 el ff¥ea fem & |iasfas v & fomen Siran @ @1 =1 fawedi # &1 9 a1 8rm —
(A)HDRQCS (B) HDRGPS (C)HDRGXS (D) HDRGDS
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65.

67.

69.

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 GUY code in that
language ?
fell Pre § ADT 19 PTs fhar STRIB®T 109, C 1 11, D 31 100 9, E &1 101 ¥, 331 YhR 311 dd IS [haT S

Tl S pIs ° GUY & s ors fhar s 2
(A) 111 10101 11001 (B) 101 10110 11001
(C) 110 10011 11001 (D) 111 10010 11101

Introducing a man, a woman said, "His wife is the only daughter of my father". How that man was related to the
woman ?
(A) Brother (B) Father-in-law (C) Maternal Uncle (D) Husband

T fth & IRET Td Y TS Afeell 7 F'l “IAH! e, WX a1 o gwar g € 98 af 9 Afeen 9 fd yaR
i 8 ?
(A) e (B) TR (C) A (D) uf

Sanjay went 70 metres in the East before turning to his right. He went 10 metres before turning to his right again and

went 10 metres from this point.From here he went 90 metres to the North . How far was he from the starting point
?

(A) 80 metres (B) 100 metres (C) 140 metres (D) 260 metres

o1 70 HIeR Y4 H Sl 8 98 U S Jodl & AR 10 Hiex =IeAdl & | I U &R ool & 3R 10 HIex =erd 2 |
Jel W g8 90 HIex IR fen # =erd 8 | 379 g8 37U+ YRS fa=g A fobai gR &7

(A) 80 #ex (B) 100 #ex (C) 140 Hiex (D) 260 #Hiex

A bird shooter was asked how many birds he had in the bag. He replied that there were all sparrows but eight, all
pigeons but eight, and all ducks but eight. How many birds he had in the bag in all ?

T RIBRI A YB1 i1l & 6 Sd Al # foba- vell 8 | 98 Hadl & b 4R U 8 B Brsd 94l ff$AT 8, 8 B1 BISHR

| HYAR 2 AT 8 Pl BISH? Tl 909 ¢ | a8 39D Aol A fohe efl 2 ?
(A) 8 (B) 12 (C) 24 (D) 32

In the word PARADISE how many pairs of letters are there which have as many letters between them in the word as
in the alphabet ?

(A) None (B) One (C) Two (D) Three
91 'PARADISE ¥ TEf fah o1 g W B, Fa 7y Sa &1 Qe B, R1e s <3l avieren 7 S9a 71 B & |
(A) T 0t =T (B) TP ©)x (D) =
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70.

71.

72.

At what time between 2 and 3 O’ clock the hands of a clock will make an angle of 160° ?

(A) 20 minute past 2 (B) 30 minute past 2

(C) 40 minute past 2 (D) 50 minute past 2

2T 3901 & 7y by T 9! B QA1 Al B HeF 160° BT HIT AT ?

(A) 2 g1 20 fAfFe o) (B) 2 g5idR 30 fAffe oR

(C) 2 g5Tax 40 fAfte ©) (D) 2 g5Tdx 50 fAfte =

Find the day of the week on 26 January, 1950.

(A) Tuesday (B) Friday (C) Wednesday (D) Thursday
26 STAR 1950 DI FTE BT HIAT fa= o1 ?

(A) AR (B) YsharR (C) ggar (D) sfar

In a row of girls, Mradula is 18th from the right and Sanjana is 18th from the left. If both of them
exchange their position, Sanjana becomes 25th from the left, how many girls are there in the row ?

TASfHAT Bl TP HAR H Agell &R A 189 W W 8 31X For1 91 § 189 I W 8 I a1 o+ Ry agat ot
g A1 Fo gl 3R | 259 HH WR g Al HAR H Bl fba-l dsibar g ?
(A) 40 (B)41 (C)42 (D) 35

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

fader

73.

figures that will  continue the series.

(73) 7%= ¥, RF] & & GHg & 997 3IHIa TAT FW¥ 1Bl IR 3BT A, B, C, T1D & 3ifdb &1 3av swfaar
4 W I 3Mplad P1 g Diford @l g Pl H & T srpfadl @1 st P T 991 WD

Problem Figure 97 3i&id

AR KD

o @ () ) (5)
Answer Figure Stv 3iTafa

A (B © O
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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 & e/ 41T # 34 A AR 7 &1 ford g yget A & W= & qEl w gOR 4 @ iR
s &1 Sav safa 7 33 A R RAdeyl 4 | fFaw = ghmi

PO\|/O0\| /@@ Q
74. W/ \/ |\ :
(CX)) @®\ | /48
Y /) |\

@w 6 © O

Directions (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.

e (75) :A=foifda gea 4, v siapfa (X) & 75 & forawt va a1 sifds fA=g & g7 81 I8 siafa 3= AR Srdfaal &1
SRl Beelt & foral &5 (A), (B), (C) @2 (D) 4 faf=sa faar 7/ &1 579 4 R v siafa | 57 fawgsni @& @&t
fafea @1 axmaT &1 99 Qs & ghaa ?

)

) ®) < © L] ©) />
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ANSWER KEY

CLASS: Xl | STREAM : SCIENCE - MATHS

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

8. (B) 9. (B) 10. (A) 1n. D) 12. A) 13. (A) 14. (A)

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

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

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

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

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

50. D) 51. A) 52. (3)] 53. A 54. © 55. B) 56. (B)

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

64. © 65. A) 66. D) 67. ((3)] 68. (3)] 69. ()] 70. ©

71. (D) 72. © 73. D) 74. (D) 75. ©
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