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GENERAL INSTRUCTIONS IN EXAMINATION HALL

A. General :

1. This Question Paper contains 75 questions. Please check
before starting to attempt. The question paper consists of
3 parts, Physics (1 to 20), Chemistry (21 to 40), Maths
(41 to 75).

3. 9

1.39 U031 § 75 URH B | PUA W& P A A Ug §ird
oS UE-UF § 3 91 39 YeR -Hifae fasme (1 9 20),
g fasm (21 9 40), 0@ (41 | 75) |

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

2.3 B XA b AN Y- H B WH AT T B I
faRed wu & @18 3Me a1 YR =7 fear sean |

3. Blank paper, clipboard, log tables, calculators, cellular
phones and electronic gadgets in any form are not allowed
inside the examination hall.

3. Gl BTG, TN, TYI0H AR, Begeies, da BIF Ug Bl
W UPR & godeie Aore wen Ba § @ aiid B

4. The answer sheet, a machine-gradable
Response Sheet (ORS), is provided separately.

Objective

4. IR gRaF, offwifded v ee (emeyd) o f& w=ie
R Sl See, arer ¥ g @) I 7

5. Do not Tamper / mutilate the ORS or this booklet.

5. 3R, I Y997 B BN f GbR I Bie—vic A1 A T8 |

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

6. U3 -3 P Wi a9 dP -8l Wil old db [P [Red FIRT
forcer 781 fay wmd |

7. SUBMIT the ORS to the invigilator after completing the test
& take away the test paper with you.

7. O0ET T B9 b 9IG SNSIRUY. e fRiee @ | gen
YIT—UF 310 M o S |

8.  Any student found/reported using unfair means to improve his/her
performance in the test, shall be disqualified from STaRT-2017.

8 AR prs faeml e # 3% dor B (ol YR A P IR FRA
ORI TRIT 21 G G b T o 98 STaRT-2017 & forg SR 2R T |

B. How to fill Objective Response Sheet (ORS) for filling
details marking answers:

9.  Use only HB Pencil for filling the ORS. Do not use Gel/Ink/Felt
pen as it might smudge the ORS.

c. Jifeifdeg Y=g fie @haRTy) § fedeq g SR &ifda
P B fog 9 TR W

9.3MMRTA. WA B fau dad w R @& A W BN
Siel/F e /Bee U TN TE B |

10. Write your STaRT-2017 Student Registration No. in the
boxes given at the top left corner of your ORS with
blue/black ball point pen. Also, darken the corresponding

bubbles with HB Pencil only.

10. 31 STaRT-2017 faare PRI FHd MR, e & s
B RU MU WM § Pl A1 Pl gt U Y W TR D HHD b
IFER T Y T el 1 A = YR =

11. If any student does not fill his/her STaRT-2017 Student
Registration No. correctly and properly, then his/her ORS
will not be checked/evaluated.

11. afe 1 fenedt amu=n STaRT-2017 fenedt RRge™ FHHID
W& U b N W IS NRAl 8 A SHD! SMARTA. Bl
A%,/ Jeaifed T8l fHar Srem |

12.  Since it is not possible to erase and correct pen filled bubble, | 12, sflemRTd. § Ry 7 MNel & AR Th IR dfa U9 I TE9
you are advised to be extremely careful while darken the foar o & A SQ fremr dwa A€, safoy fenef @@
bubble corresponding to your answer. 1Y & et B T B '

13.  Neither try to erase / rub / scratch the option nor make the | 13. e IR fHdl fdcy & Mol D TR &R & 91€ e a1

Cross (X) mark on the option once filled. Do not scribble,
smudge, cut, tear, or wrinkle the ORS. Do not put any stray
marks or whitener anywhere on the ORS.

G B T T8 B | MARGE. e R fFN yeR B g,
T AT Ricae T v < R T 8 =0 A W P

14. If there is any discrepancy between the written data and the
bubbled data in your ORS, the bubbled data will be taken as final.

14. afy & 9o # folRaa wd Mat # <ifvd IHaR # iR
i T Al Al # 3ifhd SRR Bl 8 THIfOe AT S |

C. Question paper format and Marking scheme :

15.  For each right answer you will be awarded 4 marks if you
darken the bubble corresponding to the correct answer and
zero marks if no bubble is darkened. In case of bubbling of
incorrect answer, minus one (—1) mark will be awarded.
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PART - | (PHYSICS)
qT- | (@i 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.
W agfTs yaR
9 WS H (1-20) T5—faded! URT B | UF WA & 4 fdded (A), (B), (C) T2 (D) &, i & b & @81 = |

1. V-T diagram for a process of a given mass of ideal gas is as shown in the Vv o
figure. During the process pressure of gas.
(A) first increases then decreases (B) continuously decreases 1
(C) continuously increases ,
(D) first decreases then increases. ! .
fooeY areet ™ & Afad gew™ &1 V-T 9% form & usRia B | =1 ufsan & ! (in kelvin)
SR 19 &1 g9
(A) Tgel 9T B &9 MM (B) IR &M
(C) AR e (D) ugel B fR ggm

2. Both the blocks shown in the given arrangement are given together a horizontal velocity towards right. If
a.m be the subsequent acceleration of the centre of mass of the _
system of blocks, then a.,, equals 1k [‘“‘0'1

‘L g

(before sliding stops at all surfaces) : 02
RAgER JF <ol B &fde fen 3§ v @ SR )e 99 e 2kg H=s
S & | M aon @] & (P & A S 31RO D aom I
BT A B (A I8 R e 6 9 Ugd) ¢
(A) 0 m/s? (B) 5/3 m/s® (C) 7/3 m/s? (D) 2 m/s®

3. A uniform cylinder of mass M lies on a fixed plane inclined at an angle 6 with horizontal. A light string is

tied to the cylinder’s right most point, and a mass m hangs from the string, as shown. Assume that the
coefficient of friction between the cylinder and the plane is sufficiently large to prevent slipping. For the
cylinder to remain static, the value of mass mis —

M S2EH $T T T96U Jold &fdel 4 0P R gd 8d Th ReR a0 dd W Red 2| & gl SN

99 @ F9A IR IR dTt g 9 g3 ® U1 TP s@EE m s\ 9 RAGER dcH 2 | g8 A
IF qM T B I ¥y qonies e AF & forg v wu ¥ s ¥ I @ Rermaven # &
% forg, S@w = m &1 719 8-

m m
fixed wedge Rer &
//////ﬂ////////////////// //////G//////////////////
Mcos6 (B) sin®
1+sin® 1+sin®
©ym-2° )M
1-sin6 1-sin6
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4. A particle of mass 25 kg, moving at 6 m/s, is acted upon by a force in the opposite direction to the
velocity. The variation of force with time is shown in the graph. Then :
(A) Its speed will be 5 m/s when the force stops acting.

(B) its magnitude of average acceleration for the whole time interval in which force acts is %m/s2

(C) its magnitude of average acceleration for the whole time interval in which force acts is % m/s®
(D) Its direction of motion will be reversed atleast once during the time interval.

F(N)
N

20 \
0 > t(s)

25 kg SIHM &1 Udh HUT 6m/s D I A Thefial B 59 R 97 &) Auda fen # & 9o omRifda 8| 9«
qqT I B AF A% s W uefid g o :
(A) 519 91 JIRIT BT §€ 21 ST 8 T BT &Y a7l 5 m/s B |

(B)mwaamﬁﬁﬁrméeﬂwzﬁaﬁvmwaﬁaﬁwwmwﬁw%m/sz‘a‘l

(C) 519 A% 91 IMRIIT BT & 96 HI & QR BT & Ad @Rl &1 gRHAT] %m/32§|
(D) & A IHY =RTe W HUT HH F HH T IR 391 fem uRafda w=ar 21

5. A ring of radius r and mass per unit length A rotates with an angular velocity o about an axes passing
through its centre and perpendicular to its area. The tension in the ring is :
2.2
(A) hor? (B) zero (C) hoo?r (D) “”2r

3rsar r Jon A THie NS SIHM dlell g o DI AT F AU b ¥ Yok drell qAT IJUH T8 B
TRa el B URa: goF o= B 7 | gord H a9 B

2.2
(A) ho?r? (B) I (C) A’r (D) 2T

6. In the figure shown, a small ball of mass 'm' can move without sliding in a fixed semicircular track of
radius R in vertical plane. It is released from the top. The linear velocity of the ball at the lowest point of
the track is :

[10gR [5gR 3gR
(A) B (B) - (C) - (D) zero

'm' TFAM B U Bl e RAGER R o1 & U ReR sEigaiar 9o wR 991 fhae iR aa #§ i
TR FHl 2| g9 I | gaa B S 21 AT 1 ¥ 97 1 & G99 e g w8

10gR 5gR 3gR
(A) 1/7 (B) 1[7 (C) — (D)@
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Three stationary particles A, B, C of masses ma, mg, mc are each acted upon by equal constant force
for the same time, then the variation of momentum AP with time for each mass will be correctly

represented by (ma > mg > mc) :
AP4 AP4

A

AP

(D) None of these

t I t t
Ma, Mg, Mc TFAF & OIF RER Uil A, B, C R, F9F 0 91 999 999 & foI0 ovren 8 @1 59 |97
# gRadd AP &1 999 & 91 URad &g Tdd &9 & fg |8l T% BT (Ma > Mg > me) —

AP4 AP4

A

AB.C

(D) ¥ & P Tel

t

Two particles of masses m and 2m have initial velocity u, =27+3] m/s and u, =4ﬁ+3] m/s

respectively. These particles have constant acceleration a, =4T+3] m/s® and a, =—4T—2] m/s®

respectively. Path of the centre of mass of this two particle system will be :
(A) Straight line (B) Circular (C) Parabolic (D) Helical

m TUT 2m SHHE b &1 DU B UREHS I HHI: U, = 2i + 3] m/s TAqT U, =—4i +3] m/s B | g7 BT B
frad @RUT HHE: &, =41 +3] m/s’ A &, = —4i—2] m/s®R| 39 S BN B B B I B Bl
9] BT |

(A) TS T (B) gTTHR (C) WRAITHR (D) FrSABR

Three balls A, B and C each of mass m and same size, are placed along same line on smooth
horizontal surface. A is given a velocity u towards B as shown. If coefficient of restitution for collision

between A and B is % and between B and C is % The total energy loss due to all possible collisions

will be : (assume all the collisions to be head-on)
T T A B den C ¥ 9% &1 S0 m d MeHR 9AE 7, fae &8s 9d8 ® e Y &

gfeet Red g1 i A @ REgER e B @R 97 u faam oimn g1 afs A Ja1 B & #89 TqR &
HFHWWW%@BHWCE%HQJWW@IHTW%3‘faﬁwﬁwamﬂﬁaﬁwgawﬁ
B Bl (I Taasl B ARgRg W)

3 2 7 2
A) — B) —mu
()16mu ()16

5 2
C) — D) —mu
()16mu ()16

N\
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10. A sample of He gas undergoes a cyclic process ABCDA as shown. Here symbols have their usual
meaning. Then which of the following options is not true.

Bifera® 1 & T Uiyl @1 F5i ysha ABCDA 9 RIEFAER I[OIRT ST & | F81 ufadl &1 | a7 2,
q A F | P fawed wE T8 B

I(in kelvin) T(a%aﬁ:[ )
A
T, ----- B c T, ----- B C
i Y i VL
300} - —{\Z::, , D 300( - —éi, —Ip
// : : : // : : :
// : : : » . 3 // : : : ~ 3
PR 7 >V(in m®) PR ) >V(m’ #)
(A) P_Az (B) T_B =2 (C) |AQ |BC = (D) Pmax =3
Ps A | AQ [pa Prin
11. A particle is ejected from the tube at A with a velocity V at an angle 6 with the vertical y-axis at a height

h above the ground as shown. A strong horizontal wind gives the particle a constant horizontal
acceleration a in the positive x- direction. If the particle strikes the ground at a point directly under its
released position and the downward y-acceleration is taken as g then find h.

TP Tl Sl HeEgeR y-37e1 F 0 HIvT R Tl FEAGAR &R 3 h a8 R 8, S99 T B9 I AR VAT
¥ Fprfaa fear oar 2 | wave i g1 U @ g x- e 9 fown g &fow @R a <@l B
I PUT R TR IF S8 THRIAT &, Sl 391 B o RAf & fdg & Sa 9 Rerg & don y-fawm 4
I P 3R @RI g ofid, T h S PR |

y

4

—a> h

\4
7777777777777/ 77777777777777 Ground (&RTAd)

2 o 2 i
(A) h= 2V*sinBcos6 (B) h= 2V*sinfcos6
a g
2Vv? a 2V? g
(C) h= sine{cos(ﬂ—sine (D) h= sine{cos(ﬂ—sin 9}
g g a a
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A particle moves in a circle with a uniform speed, when it goes from a point A to a diametrically
opposite point B, the momentum of the particle changes by I5B - I5A = 2]kgm/s and the centripetal force

acting on it changes by IEB - IEA =8i N where i and ] are unit vector. Then the angular velocity of the
particle is

TP B G AN R TS FAME a1 A TEE 2| 99 I8 A9 3 AR fag B (@M fWg) W
TETdl § A1 39 B Bl WAT Py —P, = 2] kgm/s & uRafid 8 Srar 8, du1 39 W HRRA ey go

F, —F,=8iN ¥ uRafda & Siran &1 Sieli qon | veie aew & a1 o1 @ Sy =re 8 |

(A) 1 rad/s (B) 4 rad/s (C) A rad/s (D) 16 m rad/s
T

An observer and a vehicle, both start moving to%ether 2m/s’

from rest (towards right) with accelerations 5m/s® and
2m/s?, respectively as shown in figure. There is a 2 kg
block on the floor of the vehicle and

co-efficient of friction is p = 0.3 between their surfaces. 2kg 5 m/s’
Then the work done by frictional force on the —>

2 kg block observed by the running observer, during first

2 seconds of the motionis (g = 10m/32)

TH VeTd qAT VS M) fRTERR | SRl SR W41 HA: 5m/s’ g 2m/s’ B @ROT @ REgEr iy
UR™ FHRA 2| TSl ME! b B W 2 kg BT TH i W1 7 qAT SAPBI GdEl b HeF GO T
n=0.32| 99 3T gV YeTdh gRT WG 2 kg & i W HYY g1 gRT A @ ¥ 2 Hpvs H fHAT M
B4 B — (g = 10m/s°)

(A) 24 J (B) 24 J (C) 16 J (D) 36J

A ball is dropped on a large smooth inclined plane of angle of °

inclination 37°, from a height of 29—0m above the point of impact.

The coefficient of restitution of the impact is e =% then choose —m

the incorrect option [Take g = 10 m/sz]

(A) The velocity of the ball just after the first impact is 5m/s.

(B) The maximum distance between the incline and the ball between

Fixed

37°
(C) The time interval between the first and second impact between 777777777777 77777

the first and second impact is % m.

the ball and incline plane is %s.

(D) The time interval between the first and second impact between the ball and incline plane is 2s.

37°aﬂmaﬁwﬁwaﬁa‘mﬁﬂa§aaﬁww%maﬁéaﬁéﬁmwﬁaaﬁﬁvﬂﬁ

RTS8 | Aft TaaR &1 gIERA O e=%%aﬁmzﬁmzﬁrm:raé’rﬁrrq[gﬂOm/szﬁm]
(A) UEHl TFRR B b 91§ g BT I 5m/s B |
(B) Fdde W g & UIH A fgifa coax & A7 AMfddman %m%ﬂ

(C)Wwﬁazﬁuwaw%?ﬁﬂawzﬁmwwgsﬁl

(D) A WR T $ Y T fgil caaR & 7ey o AHI 25T |

N\
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ABC is a triangle in vertical plane. Its two base angles ZBAC and ZBCA are 45° and tan™" (1/3)
respectively. A particle is projected from point A such that it passes through vertices B and C. Angle of
projection is:

ABC SeaieR a1 # T 3ol ¥ | 39 <1 MR H10T ZBAC T /BCA H#RI: 45° @efT tan™' (1/3) 8 | &
HU B g A9 9 UBR vafia far Sirar @ fb g 9wl B aen C A JoRar € | 9&gor &1 81 ¢

Vertical

tan-' (1/3)
A Horizontal

(A) 60° (B) 53° (C) 37° (D) 45°

A non-uniform disc of mass m and radius R, hinged at some point is performing pure rotation with
respect to hinge, in horizontal plane with an angular velocity ®. At certain instant center of the disc is at

origin in the mentioned co-ordinate system and velocity of particle A is \7A =—(°TR (3?—4]) m/s.

Velocity of particle B at the given instant is —

m SFEE d1 R 550 @1 (& oy gl fhe fag wR feafea & don 8 da 4 feafea g &
AUE o PIONT I ¥ Y§ gUH T PR I&] ¢ | f5a &01 R Io6d) &1 d= o 4yl e e &

7a fag W Rerd € den &9 A1 4T \7A=—°)TR(3f—4]) m/s & | A T &1 W BT B BT A7 &M

y
A
I
A > X
4 N 4 ~ R 7ToR - 40R -
(A) EmR(l —J) (B) EmR(J—l) (C) = (D) -— i

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

TP AfR TP T B F@iER T H 59 UPR bdhdl § b &fael & AFR IS BT 97 v, 8 qAT FEAER B
Igfew v, 3| Afa Jam S & Hed GNOT YUNie B | SMavdd ¥ dlfe Al Had faRMERe W I,
Mt | (e : UshH At — 0 9T # b 81 ST B)

(A) V> v (B) v, < v, (C) vy < pv, (D) uv, <v,

Efficiency of a carnot cycle is % If the temperature of sink is reduced by 65 kelvin and source is
maintained at the same temperature then the efficiency becomes % Temperature of the source is —
BE! g DI qeIa %%IHﬁ{ﬁ-ﬁﬁiﬂm65$ﬁcﬁﬁmeﬁwwiﬁwmwmﬁ%w

Grraaﬁmam%‘s"rsrﬁﬁ%mﬁmamﬁm—

N\
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(A) 525 K (B) 400 K (C)325K (D) 390 K
Block A in the figure is released from rest when the extension in the spring is Xo. (X0 < Mg/K). The
maximum downwards displacement of the block is (Assume all surfaces are smooth) :

yefRfa form # <t A &1 faR sraRen # BT WrdT 8, S U # AR xo (xo < Mg/K) 8 | & &1 A1
DI AR IfHTA fawemes w1 g (@E W BIg guoT 7L &) ¢

K
M
A
2M Mg 2Mg 2Mg
(RS2 -2xg (B) 2+ Xo © =2~ 0) =2+

A spring mass system is placed on a frictionless horizontal surface as shown in the figure. The spring is

expanded by % m and the blocks are given velocities as shown, then maximum extension of spring is :

1 1 1
—10\/§m (B) — m (C)Em

— k=50N/cm

3kgQ00QQ0 ~6kg
mw@ﬂamﬁm,mﬂﬁmwww%|ﬁdﬂﬁﬁnﬁmw%m@fﬁwﬁa

g dur I wiie P yeRRid o & ogER s &1 97 we R W g 99 i & fd & dRe
P IR w1 B8R

(

(A) (D) None of these

1 1 1 .
— - = R Jq BIS 81
A) 10\/§m (B) " m (C) o™ (D) sTH g

PART - Il (CHEMISTRY) - Il ®Era+ fasm)

Straight Objective Type

This section contains (21-40) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

e agfTs uaR

9 TS H (21-40) 93—fawad U €| IS U & 4 fdwed (A), (B), (C) T2 (D) &, o & R 1@ w8l 2|

21,

Equal weight of carbon dioxide (CO;) and nitrous oxide (N,O), are kept in two identical vessel at
similar pressure and temperature. Assuming ideal condition which of the following property is not the
same.

(A) Density (B) Rate of diffusion (C) Specific heat (D) None
JHM SE G I W ] FHE UTE H B TG SifRIgS (CO,) @ Arsgd Sifags (N,0) & A HR
Y O B | 3T A fedsr qured oy uRRUfY & wHE € A S | 2

(A) T (B) fo=oT @t <) (C) faf¥re wom (D) 379 A PIS &

N\
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Cl

CH,
22, IUPAC name of is:
Br C,H;
(A) 4-Bromo-6-chloro-2-ethyl-1-methylcyclohex-1-ene
(B) 5-Bromo-1-chloro-3-ethyl-2-methylcyclohex—2—ene
(C) 5-Bromo-3-chloro-1-ethyl-2-methylcyclohex-1-ene
(D) 1—Bromo—5é|ChIoro—3—ethyI—4—methyIcyclohex—3—ene
CH,
A F1 IUPAC T & :
Br C,H;
A) 4-9TH1-6-FARI-2-Tfe-1- W e Feilg a™-1-34
B) 5-8THI-1-aARI-3-Ufe1-2- AT delle Ri—2—5
C) 5-STHI-3-FRI -1-Yfe1-2-A e delie - 1-9
D) 1-STHI-5-FRI-3-UrdA-4-Hfrearsaaiie av-3-3 51

~_~ o~~~

23. The total number of 4° (quaternary) carbon atoms present in compound is:
W/d:gjsﬁaﬁﬁmﬁr(aq&ﬁ)mqwﬁ%%—
(A)3 (B)8 (C)4 (D)2
24, Which amongs the following can be the structure of molecular formula C,H;0,.
JFF C,H,0, & Ixa =1 # & fraa &1 el 27
- o
GH=0 CH=0 0
(A) A (B) (C) ©) e\ e _creo
CH=0 \
(0] O
25. How many of the following liberates CO, gas, when treated with NaHCO3 solution.
1 # 9§ s CO, T Jaa &_d &, 51 s NaHCO; faeas & &1t SuaRd &4 ® ¢
COOH
OH OH OH
NO,
(i) (ii) (iii) (iv)
N
NO, SO;zH O‘/ \\O
(A)1 (B) 2 (C)3 (D)4
26. If 240 g of carbon is taken in a container to convert it completely to CO, but in industry it has been

found that 280 g of CO was also formed along with CO,. Find the percentage yield of CO,. The

reactions occurring are C+0,—> CO, ; C+ % 0, — CO

Ife v U § BT B 240 g fy R, 39 i CO, W I & o I 4 I8 urn 1 f CO, &
{1 CO & 280 g W 941 & | CO, & Ufra «fdg &1 MO 1 | 81 dredl AfAfpar 7= &

C+0, —> CO, ; C+%o2 EENYoTo|
(A) 25 % (B) 50 % (C) 75 % (D) 100%
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Let the total number of orbitals in a™ shell be 16 and value of azimuthal quantum number for the
unpaired electron in vanadium atom (Z = 23) be 'b', then find the sum (a + b).

AT {5 at PRl H BeD] B Bl AT 168 TAT IASTH WA (Z = 23) H gFAa serag= & forg fgareh
FqcH &I BT 949 'b'E T9 (a+ b) B AR HT AM FTA DI |

(A) 4 (B)5 (C)6 (D)3

Which one of the following pairs of elements has the second element with greater first ionization energy
= & 9 P9 Tl @& g A fgd 9@ B geM e ST B A 1eTda Hfdd 27

(A)S,P (B) Si, Ge (C)F,O (D) Se, Te

The vander Waals' constant 'a' for the gases CH,, N,, NH, and O, are 2.25, 1.39, 4.17
and 1.3 L2 atm-mol-2 respectively. The gas which shows highest critical temperature is :

4 CH,, N,, NH, @ O, & fou awsvdfa e 'a’ w99 2.25 , 1.39, 4.17 @ 1.3 L2 atm-mol-2
21 98 TN, W AffrepaH wifas I goid 8, 791 8 ¢
(A) CH, (B) N (C) NH, (D) O,

Which of the following is the hybridisation for the central atoms in OPCI;, OSF, and OIF; respectively :

(A) sp?, spd, sp3d? (B) sp?, sp?, sp3d (C) sp3d, sp3d?, spd3 (D) all have the same hybridisation.
ﬁwﬁrﬁaﬁ'ﬁrﬁmﬁOPCIyOSF 1 OIF ; & i~ URATYSI Bl HeHROT HaRR AT &

(A) sp?, sp3d, sp3d? (B) sp2, sp3, sp3d (C) sp3d, sp3d2, sp3d3 (D) @¥ HHROT FHAM & 7

2

Which of the following order is/are incorrect :

(A)O,<0,<0, (Bond energy)
(B) BF, = BCI, = BBr, (Bond angle)

(C) N-H < P-H < As—H < Sb-H (Bond length)

(D) AICI, < MgCl, < CaCl, ( lonic character)
/1 # | I ToAa B/F

(A)O,"<0,<0, (@1 o)

(B) BF, = BCI, = BBr, (@71 YT
(C)N-H < P- H < As-H < Sb-H (@ <rTg)

(D) AICI, < MgCl, < CaCl, (emafe sifeeon)

Which of the following compound has maximum number of atoms which are always in one plane ?
1 # @ P Qe TP T 3§ Gad AHTH WRAS B F&IT WA B 7
Cl ClI

(C) — c=C=C
~(C10) o

Cl ClI

N\
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An alkane E is produced by hydrogenation of only one alkyne D. Identify D.
/| Ni
D(C,H,) Lo E (CH,,)
only one alkyne only one alkane
PId TH Yoblgd D, TIZSIoMIGRU MAfHAT §RI, S & ®©U § Yedbd E'<ar 81 =1 § 'D' &
gAY |

Hy | Ni

D(C,H,,) E (CH,,
Bl Yh Yohlg B Yh Yob
CH3
|
(A)HC=C-CH,-CH,-CH, (B) CH3;-C-C=C-H
|
CH3
(C) CHz -CH-C=C-CH3 (D)CH,-CH,-C=C—-CH,-CH,
|
CHj

The total number of unsaturated cyclic structure possible for a compound with the molecular formula
CH,is:

A C,H, & oy siqe afhd ol w¥1d ERa 81N ¢

(A) 3 (B) 4 (C)5 (D) 6

The maximum magnitude of heat of hydrogenation per mole of molecule is of :

=1 3 9 forw o o] & U A1d & g SRSISIdRUT &I ST B GRATYT fAHAH U BT

X
A) © (B) © (©) @ (D)

If N is the number of bonding electrons and N, is the number of anti-bonding electrons of a molecule.
Then choose the correct statement(s) for the relationship, Ng > Na :

(A) Molecule may be stable or unstable.

(B) Molecule may have any integral, fractional or zero value of bond order

(C) Molecule is only paramagnetic species

(D) Molecule does not exist.

i T® 39] H Np IFUT Soiag Al @ T T Np 3EFd Scidg Al &l §&1 & | 9 Ng > Ny 9979 & foig
A& BAT/BAA BT TAT DI —

(A) 9] TR A7 3R BN A1RY |

(B) 319 &1 9% % YUlies =1 a1 3 B9 A1fRY |

(C) 319] Bael FTFREDHII Uollfal I =Y |

(D) 31v] T 31 &1 Bl B |

The density of vapour of a substance (X) at 1 atm pressure and 500 K is 0.8 kg/m3. The vapour effuses
through a small hole at a rate of 4/5 times slower than oxygen under the same condition. What is the
compressibility factor (Z) of a vapour?

1 atm <9 9 500 K ®R U® ucrf &1 art o5 0.8 kg/m® ® | ¥a 1 aRRefedl w— o wie fog & @ amw
B Sffairor @ arven 4/5 71 €R FRa e o 21 9w & forg w=fifsaan qone (2) @@ ® ?

(A) 0.974 (B) 1.35 (C)1.52 (D) 1.22

The conversion of oxygen to ozone occurs to the extent of 15% only. The mass of ozone that can be
prepared from 67.2 L of oxygen at 1 atm and 273 K will be:

MRS BT AT H FUR dael 15% dd & Fhal & 1 atm g 273 K IR SfRioH & 67.2L 9
NS BT SHHM ST S9R—T ST Fbal &, 7 & —

(A) 14.4 gm (B) 96 gm (C) 640 gm (D) 64 gm

N\
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The correct sequence of the ionic radius of the following is :

1 3 | e, Tiels o emafie Broait &1 ogwy 98
(A)Br>ClI->8*>0*>F- (B)Br>8*>Cl->0*>F-
(C)Br>8%>Cl->F >0~ (D) S*>Br>Cl->0*>F-

What is likely to be the orbit number for a circular orbit of diameter 20.73 nm of the hydrogen atom:
BISRIoM WA & 20.73 THIHICY I & TP geiid Hell & ford el &l 61 RT3 -
(A) 10 (B) 14 (C)12 (D) 16

PART - lll (MATHEMATICS)
W T- 11 (W1foren)

Straight Objective Type

This section contains (41-75) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

e agfTs uaR

9 TS H (41-75) T5—fawadl U € | IS U @ 4 fdwed (A), (B), (C) T2 (D) &, o & R 1@ w8l 2|

41,

42,

43,

44,

In a polygon, no three diagonals are concurrent. If the total number of point of intersection of diagonals
interior to the polygon is 70, then the number of diagonals of the polygon is :

(A) 20 (B) 28 (C)8 (D) None of these

ggue #, Bz A1 A ool Gl 781 5| Ife sgue @ am<aR® Aol @ uftess Rgeil @ fa d=1 70
2| 79 9gUe & @l 3 GE& -

(A) 20 (B) 28 (C)8 (D) SH & PIs &1

20
The value of 2(20 —r)r(3°C,)? is
r=0
20
Z(ZO—r)r(zoCr )2 BT A B—
r=0

(A) 400 (*Cy) (B) 400 (*°Cyo) (C) 400(**C1o) (D) 400 (**Cz0)

A student was asked to prove a statement P(n) by induction. He proved that P(k + 1) is true whenever

P(k) is true for all k > 5 € N and also that P(5) is true. On the basis of this he could conclude that P(n) is
true.

(A)foralln e N (B)foralln>5

(C)foralln>5 (D)foralln<5

s faanefl, e g @ ®e@ P(n) &1 g &= ar8d 8| S99 Rig o f& Pk + 1) 9 & <afe
TN k>5e NS fow P(k)ax@ 21 d2n P(5) ¥l 9 B | 9@ MR R a8 frspd Marea 8 & P(n) a@@
3

(A ne N& forg (B) w4l n>5a fog

(C)af n>5a forg (D)9t n<5% forg

If sin (y + z—x), sin(z + x — y), sin(x + y — z) are in arithmetic progression then tan x, tan y, tan z are in
(A) AP. (B) G.P. (C)H.P. (D) None of these

IfT sin(y + z—x), sin(z + x —y), sin(x + y — z) F¥=<R Soft § ® 99 tan x, tan y, tan z B

(A) TR S | (B) TUiRR A #

(C) &TH® A H (D) TH & HIS 7

N\
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45, Number of ordered pair(s) (a, b) for which the equality a(cos x—1) + b? = cos (ax + b2)—1 holds true for
allx e Rare
B gl (a, b) @ A e s forg affier a(cos x—1) + b® = cos (ax + b?)—-1 ¥ x ¢ RAT B—
(A)1 (B) 2 (C)3 (D)4
46. If the roots of equation ax* — bx + ¢ = 0 are a, p then the roots of equation b’cx’ — ab*+ a® = 0 are
e AHHRT ax’ —bx +c=0D A o, B T9 THET b’cx’ —abx+a’ =0 ol &—
1 1 1 1 1 1 1 1
(A) — =3 B) = "2 C) = 4 D) o 2w
o +af B +ap o +af B°+ap o +ap BT +afp o +aB BT +aP
47. If A, B are two non empty subsets and number of relations from A to B are 32 then the difference of
number of subsets of A and number of subsets of B
(A) 30 (B) 32 (C) can't be determined (D) 64

Ife A QIR B 3l aiRad Iuag=d © 71 AW B H 99l &1 G&1 32 & 9w A & STl B GAT
IR =T B & U B HE&T HT IR 28—
(A) 30 (B) 32 (C) FriRa =€t fsan o @& (D) 64

48. In a statistical investigation of 1003 families of Calcutta, it was found that 63 families had neither a radio
no a T.V. 794 families had a radio and 187 had a T.V. The number of families in that group having both
aradioandaT.V.is
(A) 36 (B) 41 (C) 32 (D) None of these

FHeardal & 1003 URIRT BT AiR®) ds! | T8 urar T & b 63 uRaR 9 @1 It ik 71 & ferfas=
IEd 2| 794 uRIR 3T T@d 7 don 187 uRaR fafdes w&d 2| 39 dqg § uRari @ @ g oefe
g Mt AR fafas < =T & —

(A) 36 (B) 41 (C) 32 (D) 379 | PIS &
49. In the 20" row of following triangle
1
23
456
78910
(A) Last term is 210 (B) Firstterm is 181 (C) sum is 4100 (D) Sum is 4200
2041 ufp # for=1 BByt & o
1
23
456
78910
(A) fsa ug 21081 (B) e g 1812 (C) A1 4100 2 | (D) AT 4200 B |
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50. ABCD is a square of length a, a eN, a > 1. Let Ly, Ly, L3, ...... be points on BC such that

BLi =L, = Loy = ...... =1and My, My, M3, ....... be points on CD such that CM; = MM, = ...... =

(a=1)
then > (AL% +L M?) is equal to :

n=1
ABCD, a,aeN,a>1a s & Wb ai | A9 Ly, Ly, Ly, ... BC R fig 39 R © &
BLy =Ly =Lols=...... = 13R My, My, M3, ....... Y@ CD W 59 ¥$R 8 f&6 CMy = MM, = ...... =1d9
(a-1)
Z(AL2 +L M?) aRTeR 8-

1 2 1
(A)Ea(a—1) (B)E(a—1)(2a—1)(4a—1)
(C)%a(a—1)(4a—1) (D)%(a—1)(3a—1)(4a—1)

51. An investigator interviewed 100 students to determine the performance of three drinks limca, pepsi and
coke, the investigator reported that 10 students take all three drinks, 20 students take limca and pepsi, 30
students pepsi and coke, 25 students take limca & coke, 12 students takes limca only 5 students takes
pepsi only & 8 takes coke only. Then the number of students who did not take any of the three drinks is
Uh THigd 7 el 94 I ueed formr, IR iR drereen @ Rule ura @t | wage | garn & 10
faeneft forar ok U= 30 faenmefi I=fl IR PIdprwIen25 et fordr iR dramien 12 et daa forars
faeneft waer U=ft QiR 8 fIeneft daa drdeen T fAenfi @ Hwn g7 IH H B W T8 o ®
(A) 10 (B) 20 (C) 25 (D) 30

52. If the equation x> — px2 + gx — r = 0 may have two of its roots equal to each other but of opposite signs
is
(A)r=pq (B)r=2p° + pq (C)r=pq (D) None of these
i FHET X’ —px> + gx —r=0 & I o R Ry AT g & 2
(A)r=pq (B)r=2p’+pq (C)r=pq (D) 57 % P1g T

53. If x cos o + y sin a = x cos B + y sin B then, s!na—COSa—s!nB+cosB =

sina +cosa —sinf — cosf
I x cos o+ y sin o= x cos B+ y sin p T4 S!noc—COSOL—SIlnB+COS[3 =
sina +cosa —sinf — cosp
+ X - X X— X+
R () 2 © = (D) >
y—X y+X X+y X-Yy
54. The sequence {a,} is defined by x+1 = X2 + X, and x; = 2. Then find the value of
1 1 1 1
+ +.....
Xi+1 X, +1 X3 +1 X400 +1
AT {a,} 39 TR IRINT B fF X = X2 + X AR x, =279 L O B
Xi+1 X, +1 X3 +1 X400 +1
BT A B -
1 1 1 1 1 1
(A) 1-— (B) 5-— (©) 5-— (D) 1-—
X101 2 X 2 X X100
55. If o and P are the roots of x> + bx + ¢ =0 and S, = a" + b', then the value of S, + bS; + ¢Sy is

(A) Depends on b only
(C) Depends on both b & ¢

(B) Depends on c only
(D) Does not dependenton b & ¢

i FNHT X +bx+c=0 & A o MR PR T S, =a"+ b' B, T4 S, + bS; + ¢Sy is HT AM B—

(A) ®ad b R R
(C) b @R cTMI W fwR

(B) ®ad ¢ W R
(D) b @R ¢ X R 7T
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Value of sin®5° + sin®10° + sin®15° + .......... + sin%85° + sin“90° is
sin?5° + sin®10° + sin®15° + .......... + sin°85° + sin“90° &1 A 8—

19 9
A) 3 B) 9 C) — D) —
(A) (B) (C) 5 (D) 5

The number of ways of selecting four card of an ordinary pack of playing cards so that exactly 3 of them
are of the same denominations is
(A) 2496 (B) *C5 x “C; x 48 (C) %°C; x 48 (D) None of these

qeT B AERY TSE! § AR Ul B G b HAGA] D G, SGid ITH A SH AW FHAM IF /AR B
3
(A) 2496 (B) *Cy x “C; x 48 (C) %°C; x 48 (D) 379 ¥ IS e

Let x be the arithmetic mean and y, z be the two geometric means between any two positive numbers,

3 3
then the value of Y2 is
Xyz
3 3
AT Q) AT RIS & e U WHIRR W x 9T <) UNeR A y ok 2@, a@ L2 -
Xyz

(A) 2 (B) 3 (C) 1/2 (D) 3/2

The least difference between the roots of the equation 4cosx(2 — 3sin’x) + cos2x + 1= 0, 0 <x < %

TEFEOT 4cosx(2 — 3sin>) + cos2x +1=0,0<x < = & Hall B He YATH 3R 8—
5 P =L

s

®) 7

T

(A) (C) g ©) 3

K2
6

If a is real and 4" term in the expansion of (ax +1J isg, then values of n & a are respectively :
X

Ife agr<fds g 3R [ax+1Jn P @R ¥ 4497 ug g%a'er n3R a®d 99 HI;: o—

X

1 1 1 1
(A)S, - (86— €3 3 )6, -

A telegraph has 5 arms and each arm is capable of 4 distinct positions including the position of rest,
then the total number as signals that can be made is

T <o &1 5 UBR | WOl Sl §ohdl 2 3MR 3 WM ®I M B 8T TP & oy 4 fafe=1 o=
2, T9 39 UPR & o R 9910 I Fhd 8—

(A) 1024 (B) 1023 (C) 20 (D) 19
If z= i , then z'* equals
3-4i
(A) 2’ (B)2'i (C)=27i (D) None of these
afg z= &,a@r z'* IR B
(A) 2’ (B) 2" (C)—2i (D) 3 & BIs &

N\
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63. n is selected from the set {1, 2, 3, ..... 103} and the number 2" + 3" + 5" is formed. Total number of ways
of selecting n so that the formed number is divisible by 4 is equal to
=g {1, 2,3, ... 103} A n BT AT Sl & a2 G 2" + 3" + 5" g9l SRl B | ¢ n & HHad B
& S 9918 g Gt 4 9 g @ -

(A) 50 (B) 49 (C) 48 (D) 51
64.  Roots of equation 3x® = (x> + V18 x + /32 )(x? — V18 x— 32) — 4x? are

(A) two real and distinct (B) four real and distinct

(C) three real and distinct (D) two real and two imaginary

FHET 3% = (X + 18 x + /32 )(x° — V18 x=32)—4x* B HA & -

(A) 1 arafds AR fafi= (B) aR arafa®d iR fafd=

(C) H arafd® 3R fafi= (D) &1 IrRafd® 3R T FHreufId
65. Let f(x) = ax? + bx + ¢ and f(-1)<1,f(1)>-1,f(3)<—4and a= 0, then ais

(A) positive (B) negative

(C) a can be either positive or negative (D)a(9a+3b+c)<0

AT f(x) = ax® + bx + ¢ AR f(=1) < 1, f(1) > =1, f(3) <—4 T a» 0T a 3—
(A) g9ITH S (B) FUTcH®
(C) a a1 @ Y-ITcH® IT FKUITHS Bl HAhdl ® | (D) a(@a+3b+c)<0

66. Range of f(x) = sinx + cosx, X € {0, %} is—

f(x) = sinx + cosx, X € {0, %} BT uRER B8—
A) [-v2 421 (B)[1, V21 (C)[-v2, 1] (D) [-1, 1]

67. fa b cbeinAP. and 2° 4 30 43 en

b-c a-b a-c

(A)a>2c (B)a>b (C)a<c (D) None of these
If§ a, b, c AR AE H & q 10
b-c a-b a-c

(A)a>2c (B)a>b (C)a<c (D) $H & PIs &1
68. The complex numbers sin x + i cos 2x and cos x —isin 2x are conjugate to each other for

|fFST A@ATY sin x + i cos 2x 3R cos X —isin 2x Th TAX B AIT &, T

(A)x=n,nel (B)x=(n+%},nel

(C)x=0 (D) x BT BIg A &I
69. If SI,nA =£ and CosA \/— , 0 <A, B<n/2, thentan A + tan B is equal to

sinB 2 cosB 2
afg S',nA=£ R \/— ,0<A B<n/2%, qal tan A +tan B &1 AT9 & —
sinB 2 cosB
A) 3/ (B) ﬁ/ﬁ (C) 1 (D) (v5+3)//5
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If R be relation ‘<’ from A={1, 2, 3, 4}to B ={1, 3, 5}i.e., (a, b) € Riffa<b, then RoR"is

afe 9 R, 99z A ={1,2, 3,4} 9 99=9a B = {1, 3, 5} § 59 UHR UR9IMNA B (a, b) € R IR 3R
%9 Ife a<b T RoR &

(A){(1,3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} (B){(3,1),(5,1), (3,2), (5, 2), (5, 3), (5, 4)}
(C){(3,3),(3,5),(5,3), (5 5)} (D){(3, 3), (3, 4), (4, 5)}

In a certain town, 25% families own a phone and 15% own a car, 65% families own neither a phone nor a
car 2000 families own both a car and a phone.

Consider the following statements in this regard :

1. 10% families own both a car and a phone

2. 35% families own either a car or a phone

3. 40,000 families live in the town

Which of the above statements are correct ?

(A)1and 2 (B)1and 3 (C)2and 3 (D)1,2and 3

foft o H 25% URAR BH, 15% IRIR HR AR 65% GRIR 7 @ B9 &R 9 & HR =T 21 2000
IRIR HR AR B IHT @A 8—

o1 Bl H A R

1. 10% RIR HR IR B9 I W& R |

2. 35% uRaR I1 d HR IT B9 & 2 |

3. 40,000 URIR He # & B |

SRIF § | B U Tl ® ?

(A) 13R 2 (B) 18R 3 (C)23iR 3 (D) 1,23k 3

If n arithmetic mean are inserted between two numbers where the pth arithmetic mean is equal to 1 and
th
(%) arithmetic mean is ;(1+1j then q™ arithmetic mean is :
pq

afy @1 sl @ e n R A e B o § ol pdl aueR e e (@jaﬁﬁmv—cﬁ'
q 2

ey l(l+lj ?, @9 qdl GHR AT B—

2lp q

1 1 1 1
A) — B) — C) — D) —
()2q ()2Io ()p ()q

An analysis of 100 personal injury claims made upon a motor insurance company revealed that loss or injury
in respect of an eye, an arm, a leg occured in 30, 50 and 70 cases respectively. Claim involving this loss or
injury to two of these members numbered 44. How many involved loss or injury of all the three :

100 @fd Mex M1 FFN § I gU JHIH T Ae & fo qrar axell @ R e, qe, ok WR @
fog weer: 30,503 70 AfdT 21 379 W A% QA FIC AT THAM BF HT @ B dTel AT 44 ¥ | VA
foas aafdd & < @@t F1 arel @& forg g &_d -

(A)3 (B)5 (C)6 (D)8

Two players A and B play a series of games of chess. The winning player in any game gets 1 point while
the losing player gets 0 point. The player who achieves 4 points first, wins the series. If no game ends in a
draw, find the number of ways in which the series can be won by A.

3 RITS! AR B IR & W B TP A Tl © | TS T § Sii arell S Bl 1 376 q1 8RA
Irell S BT 0 3% e B S U8l 4 376 U &Rl 2 | 98 STl oiid ol 2 | Ife B8 W Wl gt 781 8l
FGAT H AD §RT Slia & HHATT 28—

(A) 20 (B) 35 (C) 60 (D) 95

N\
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75. If o, B be the roots of x2—a(x + 1) — b = 0, then the value of 5 + — 1 + 2 is
oa‘—aa P°—-ap a+b
afg o, pFHEROT x2—a(x+1)-b=0% a1 B, T4 21 + 21 2 A
oa‘—aa P°—ap a+b
4 2
(A) (B) (C)0 (D) 1
a+b a+b

ANSWER KEY Sample Test Paper Stream : Science-Maths
1. (B) 2. (D) 3. (D) 4. (B) 5. (A) 6. (A) 7. (C)
8. (C) 9. (C) 10. (D) 1. (D) 12, (B) 13. (B) 14, (D)
15, (B) 16. (C) 17. (B) 18. (D) 19. (A) 20. (B) 21. (D)

2. () 23. (C) 24 (D) 25. (C) 26. (B) 271. (C)  28. (A
29. (C) 3. (A 3. (A 32. (A 33 (B 34 (B 35 (D)
3. (A) 37. (C) 38 (A 39. (B 4. (B 4. (C) 42 (D)
43. (C) 4. (A) 45 (A) 46. (B) 47. (A 48 (B) 49. (A
5. (C) 51. (B) 52 (A) 53 (D) 54 (B) 5. (D) 56. (C)
5. (A) 5. (A) 59. (A) 60. (D) 6. (B) 62 (C) 63. (D)
64 (D) 65. (B) 66. (B) 67. (C) 68. (D) 69. (D) 70. (C)

71. (©) 72. (©) 73. (A) 74.  (B) 75. (A)
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