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PHYSICS

Single Choice Question
The radius of gyration of a uniform rod of length [,

about an axis passing through a point éaway from

the centre of the rod, and perpendicular to it, is

1 7 3 1
(@) o1 Oy Oygt @

Moment of inertia of a cylinder of mass M, length L
and radius R about an axis passing through its centre
and perpendicular to the axis of the cylinder is dd

R* I?
I=M TJFE If such a cylinder is to be made for a

given mass of material, the ratio L/R for it to have
minimum possible I is

@ ®; O @3

Consider a uniform wire of mass M and length L. It is
bent into a semicircle. Its moment of inertia about a
line perpendicular to the plane of the wire passing
through the centre is

1 MI? 2 MI?
(a) Z 71:2 (b) g T|:2 (C) T[Z

MI? q 1 MI?
— ()5 5

T

Moment of inertia of a square plate of side I about the
axis passing through one of the corner and
perpendicular to the plane of square plate is given by

Mi? 2. 5 5 Mi?
(a) o (b) M (c) Ml () =5

A metal coin of mass 5 g and radius 1 cm is fixed to a
thin stick AB of negligible mass as shown in the
figure. The system is initially at rest. The constant
torque, that will make the system rotate about AB at

25 rotations per second in 5 s, is close to
A

!>
B

(b) 2.0x10° Nm
(d) 7.9x107° Nm

(@) 4.0x10°Nm
(©) 1.6x10° Nm

PHYSICS

Single Choice Question
A | BT TH WA BS DL, BS D b W
aﬁ?w—cﬁaﬁaﬁwﬁgééﬂmﬁaﬁrgﬁzﬁ
TR} AR T BT Boar @
1 7
@ gl 0 © (5! @ !
T M, da8 L 3R B R & e Riesx
BT SHD D A IO dlell AR Riclsx @1 g1 &
2 2
uﬁazl:M[RTJri—z]aﬁaﬁ TS e B IR H
STedl &1 07 & Afe v Riefsy |l & fig w1y
T B ol ST STl &, df U L/R 59
o ~g=em wva 1 ®
2

@ |2 ®r @O @

THAE M R &S L & Uh IaH aR IR IR
PN | g8 A H I B3 & | ds A Yol Tl
TR & dd & ofddd &1 & R H 3BT Sfedd

3t 2
1 MI2 2 MI2 MI2 1 MI?
- b) = d) =
(61)4ﬂ2()57c2 (©) 7T2()27t2

Sl | B Y dHR @I BT Gh DI A I[oRHA
qrell qAT TMHR ©lc & dd & @ddd AT B
aRd: STecd 3Mer! 39 UHR far Sram &

MZ 2 2 M2
(a) e (b) ng () MI"(d) ——-

5 UM TEE 3R 1 W S BT e 9rg @l
RIghT v G| & Udh Udell Bel AB &
T 8o ® o o fm # fewmm w2 Rven
URY H R WR g Rerk S, o Rew @l
5 Whvs F 25 JeIH U Abs W AB & oRI
IR AT, & BYq ©
A.

S
B
(b) 2.0x107° Nm
(d) 7.9x10° Nm

(a) 4.0x10°°Nm
(©) 1.6x10° Nm
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10.

One meter long uniform and rigid rod Shown in the
figure AB held in horizontal position by two strings
tied to its ends and attached to the ceiling. The rod is
of mass ‘m’ and has another weight of mass 2m hung
at a distance of 75 cm from A. The tension in the string
at Ais

0 25 50 75
A L ! B

(a) 2mg
(c) 0.75 mg

(b) 0.5 mg
(d) 1 mg

A uniform cylinder of mass M and radius R is to be
pulled over a step of height a (a2<R)by applying a

force F at its centre ‘O" perpendicular to the plane

through the axes of the cylinder on the edge of the

step (see figure). The minimum value of F required is
F

If force F=3i +4}—2I€ acts on a particle having

position vector 2i +]A'+212 then, the torque about the
origin will be

(a) 3i +4] -2k
(c) 10i +5j —10k

(b) —10i +10j +5k
(d) 10i +j -5k

The time dependence of the position of a particle of
mass m = 2 is given by ?(t):th —3t2]A'. Its angular
momentum, with respect to the origin, at time t =2 is
(a) 36k (b) —34(k—1)

() 48(i + f) (d) —48k

A mass m is supported by a massless string wound
around a uniform hollow cylinder of mass m and
radius R. If the string does not slip on the cylinder,
with what acceleration will the mass fall on release ?

58 2g 8
(@) 3 (b) g (© 3 (d) 5

10.

o ¥ Tuis 2 Ue Hex odl Uh GHH 3R doR
B$ AB &I I9d RRI R a0l 3R Bd 4 oI
SIRAT grT afast Reufy & war = 21 e
TN ‘m’ ® AR THABT IR 2m 8 IR 3T A
75 I B G W ASHAT AT ¥] A W SN
NRICRS

a1
Eal
q
#

(a) 2mg
(c) 0.75mg

(b) 0.5 mg
(d) 1 mg

T M 3R 301 R & U 99 Riefsr &f
SAE B Uh IR R b g ‘O’ W 9 F
TR TRUT & fhAR TR Ricisy & 3 efi & Argd
A AT & ogaq Gl ST B (q) M) | F
BT GATH A AT B

F

afe g1 F=3i+4j—2kRafer afeer 2i+j+2k
qrel BV R BRI PRAT &, A g g & =Rl AR
gl ATl BRI
(a) 31 +4]—2k
(c) 10i +5;—10k

(b) —10i +10j +5k
(d) 10i +j -5k

THAM M =23 (& $H $ Rafa a1 g7a fRar
ot F(t)=2ti -3t%jgR1 & TE | A g B
T H, T t =2 R ADT DIV HAT

(a) 36k (b) —34(k—7)

(c) 48(i + j) (d) —48k

TP M m ® 999 m 3R a1 R &
T @G Riele}k & IRI IR oUSl T3 g
fed ReT grT wwfdia fear wrar g1 afe Re
Riefer W el 98 8, dr Reial &M
agaT fbd @R 9 R

58
(a) 3

E

¢

4

(d)

N [og
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11. A thin smooth rod of length L and mass M is rotating | 11.  &a1s L 3R S&AM M &1 Uah Udell a0 B,
freely with angular speed ®jabout an axis ¥S B oqad & B ARl IR PO TR o A
perpendicular to the rod and passing through its .
centre. Two beads of mass m and negligible size are at A Y R R R g T W TR €
the center of the rod initially. The beads are free to 2| FIEM m AR T ABR S I Al URT |
slide along the rod. The angular speed of the system, e & B ey £ 9 ve @ AT BR a%
when the beads reach the opposite ends of the rod, N '
will be T AT YOS BT B TRy BRI |
Moy Moy, Mo Moy,
O vy (b) ——2 @ i3 (b) ~—
M+3m M+m M+3m M+m
Moy Moy Mo Mo
©) ~— (d) ——2— (©) ) (d) 0
M+2m M+6m M+2m M+6m
12. A particle of mass m is fixed to one end of a light | 12. &4 m &I Udb U Udh Toh RO & T BR
spring having force constant k and unstretched length W RerR ﬁﬂ%@' _ﬁﬂai ;jﬁ Eﬂq.a; k _E;_T g 3§
is I. The other end is fixed. The system is given an faam =t SRIS l, | QR g
angular speed wabout the fixed an of thi spring T E kil @ R & ar A
’ out the fixed end T Pl TR o 9 T & @i a8
such that it rotates in a circle in gravity free space. o wE ¥ UE gl ¥ gW 9| R awd §
Then the stretch in the spring is Ragmg &
mlo? mlo? mlo? mlo?
. (b) 1 (a) 2 (b) 2
k+maw k—mow k+mo k—mow
mlo? mlo? mlo’ mlo?
) (d) ©) (d)
k—om k+om k—om k+om
13. Four-point masses, each of mass m, are fixed at the | 13. il'l'\’—ﬁg g9, Uddh S m, ﬁTrlT | 91t U
corners of a square of side I. The square is rotating @i B m;?a:‘?ﬁ%; RN %ﬁlﬁa?; %F)a;;?[
with angular frequency ®,about an axis passin S T &, : ,W ol
h hg th . f th dp llgl o @ T g8 D AN S
through one of the corners ot the square and paralle o m.%d o, G A e 239 o B
to its diagonal, as shown in the figure. The angular gRa: g7f &7 Bl daT
momentum of the square about this axis is
g
'é- /’
4
//
7/
4
'
(@) 2mlo (b) 3ml*w
@) 2m’ow  (b) 3mPo (¢ mPo  (d) 4mio © mPo (d) 4miPo
14. A thin circular ring of mass M and radius r is rotating | 14, gaw" M 3R =M 7 @ TH ydell MeTHR
about its axis with an angular speed ®.Two particles 34—4@ Jo g B ﬂ'm' AR BT T g
having mass m each are now attached at diametrically @ 2 T m del q B 9 AR BT o
opposite points. The angular speed of the ring will IEORIKs] ﬁg \_{lé T gem & Py Ty
become 9 SRR
@ o2 () o2 @ oM (B) M3 2
;4’” Mo M+m M
—2m
© o3 @ oy © o (@) o M=2"
" " M+2m M+2m
15. The position vector of a particle related to time t is | 15, 99 t 9 94T e wor Y Refa daex gRT &)

given by 7 =(10¢ i +15¢ j +7k)m
The direction of net force experienced by the particle
is
(a) Positive y-axis
(c) Positive z-axs

(b) Positive x-axis
(d) In x-y plane

TS © BV N 3JHd fba T g 9 31 fawn 2
(a) GPRIHAD arg—3feT (b) TPRIHD Tavd e

(c) gITHD Z-axXs (d) x-y a1 #
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16.

17.

18.

19.

20.

Angular momentum of a single particle moving with

constant speed along circular path.

(a) remains same in magnitude but changes in the
direction

(b) remains same in magnitude and direction

(c) iszero

(d) changes in magnitude but remains same in the
direction

Two projectiles are thrown with same initial velocity

making an angle of 45°and 30°with the horizontal
respectively. The ratio of their respective ranges will

be
@) 1:2 (b) V2 :1
() 2:43 (d) 3:2

The initial speed of a projectile fired from ground is
u. At the highest point during its motion, the speed of

projectile is gu. The time of flight of the projectile is

Given below are two statement : one is labelled as

Assertion A and the other is labelled as Reason R.

Assertion A : An electric fan continues to rotate for

some time after the current is switched off.

Reason R : Fan continuous to rotate due to inertia of

motion. In the light of above statements, choose the

most appropriate answer from the options given

below.

(a) Aiscorrect but R is not correct.

(b) Both A and R correct and R is the correct
explanation of A.

(c) Aisnotcorrect but is correct.

(d) Both A and R are correct but R is NOT the correct
explanation of A.

A light string passing over a smooth light pulley
connects two blocks of masses m; and m (vertically).
If the acceleration of the system is g/8, then the ratio
of masses is :
(@)8:1 (b)9:7

(c)4:3 (d)5:3

16.

17.

18.

19.

20.

JdR 9 R ReR T | g7 | TS HU Bl

Hrofig H |

(a) aR¥TOT H T IBAT © <fdhd fem § uRads
BIaT ©

(b) TRATT 3fRR faem % ¥HH I8 ©

©@LIe

(d) aReror § oRacds gar © ofde feem o
el ©

a1 Uer AfisT & AT HERE 45° SR 30° BHioT
g Y A URMEG T B AT B | SHD
@) 1:42 (b) V2:1
(©) 2:\3 (d) \/3:2

SHIF W SN U S @Y URMNE Tfd u ST
T & SRM Swaad fdg W el &, ver @t 1fa

gusﬁémﬁwﬁmzﬁrwgﬁw%

Wl i e @
8 8 8 8

W Q1 B AU U R Ud T fmeE A @
w9 H o9 far T 8 3R T B BRI R &
®Y # oo AT ¥

JWPAT A fIEERT € PRT B d& W UH

fISTell &1 v@r €8 WAy d6 gAdT <&l 2 |

PRI A A B STSAT & BROT UET AR AT

AT 8| SWIGd $UAl & 3Melid H, A Ay 19

et # & W SUYdd SR I |

(a) A SET & <ifbs R |81 781 2 |

(b) AR R 98! € 3R R, A &T |8l
TR B |

(c) A &1 78l € oifdT |al © |

(d) A 3R ReFl @€ & @i R, A &1 98
TEHROT 8T B |

T Pl UHTel TRE! & HUR W ol gz Ub
ghe SN M, 3R M, EdM & QI el Pl
(Seater) Sirsdl 2 | Ife RRed &1 @R g/8 %, a

SH BT U ©
(@8:1 (b)9:7

(©4:3 (d)5:3
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Integer Type Questions
21. Moment of inertia of a disc of mass M and radius ‘R’ | 21. &< M 3R froar ‘R o1 e & o 369
2 .
atbout any of its diameter is .The moment of e o e B AR H wed oy, R B
inertia of this disc about an axis normal to the disc and e AR W TP g ¥
passing through a point on its edge will be, el B IR H 39 B F ST MY
%MRz. The value of x is . B A BT X g |

22. A uniform soliq cyli.nder with radius.R and I.ength L 72 o7 R air S L drer U e Sy RyeieR
has moment of inertia I;, about the axis of cylinder. A
concentric solid cylinder of radius R‘=%and length o ¢ 98 3 e W o LEl

L rar ok oS &1 e Hafad o Rfeler I
L'=—1is caned out of the original cylinder. If I is the P ~ :
) Ricier 9 Mdrerr Srar &1 afe 12 Riefsk @ &
t of inertia of th d out ti { th ;
moment o 1n§r ia of the carved out portion of the =T T 3 o 5 ar I
cylinder then - = .
I

23. A force ﬁ:(f+2}+3lz)Nacts at a point| 23, uH fig W & 9 B dxaT ¥ O g & ARI
(42 +3]A'—12)m. l:hen the magnitude of torque about the IR 9o omept @ uREOT BT X BT AN
point (i +2j+k)m will be \JBxN —m.The value of x is N

I

24. A uniform disc with mass M =4 kgand radius  R=| 24, 10 I achl 16 9 6 e MARaEd fast
10 cm is mounted on a fixed horizontal axle as shown g R g TS ¥ o b o # fmar war 2
in figure. A block with mass m = 2 kg hangs from a S R R W dedl g ® df R¥d & Ra
massless cord that is wrapped around the rim of the @ TR 3R oUeT T ¥ <ifp @ ART B SRM,
disc. During the fall of the block, the cord does not X fraord 8 ¥ ek ti—\ﬁ' W PIS gYr T8
slip and 'there is no friction at the axle. The tension in P S N2
the cord is N. (Take g =10 ms=2)

o) (g =10 ms2 )

o) n

M e
M)

[m] [m]

25. A light rope is wound around a hollow cylinder of | 25 5 f&hell gegdE &R 70 TN Brsar el v @@
mass 5 kg and radius 70 cm. The rope is pulled with a Riciey & IRl 3R TP gobl IR U TS 2|
force of 52.5 N. The angular acceleration of the IR B 525 N & 9o & G e 21 Riokex
cylinder will be rad s2. &7 BT e rad 52 21T |

26. A person of 80 kg mass is standing on the rim of a | 26. 80 fhuUT @AM &1 Uh Afdd 200 fHIT TI9H=
circular platform of mass 200 kg rotating about its axis el JTPR F9 b [PIR W el © AR 3
as 5 revolutions per minute (rpm). The person now g W 5 FIHY gfa e RPM) @& fd & qH
starts moving towards the centre of the platform. &1 8| Al 319 7 & dew Bl AR 96T IO B
V\llkﬁt will }‘:)e glle rotational ;peejf (intrpm) of the AT 2 w9 @l gae W UET @
platform when the person reaches its centre . Yewi 1 Toia TR (RPM) § a7 2rf |
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27. A circular disc of mass M and radius R is rotating | 27. &AM M 3R Fam R @1 6 AR 5@

about its axis with angular speed o.if another U g b ARI SR HUiF AT W gA @B

ati disc havi dius R and M i gfe Zroar ok 99 gegd M drell b 3
stationary disc having radius —and same mass M is Rer Rvs 1 g
dropped co-axially on to the rotating disc. Gradually IR ST B %ﬁi—%ﬂi’ Ekll 3?25. Rer @1of
both discs attain constant angular speed ®,. The T o R ol 81 39 "ihar § Wig g FHo
energy lost in he process is p% of the initial energy. aRfee  weit @ plk Tl p B AW
Value of p is . g |

28. A solid sphere of mass 500 g and radius 5 cm is | 28 500 ¥ gagAM 3R 5 A BRI & UF ST el
r?ta’(c)ed .'(ajbo:lt (;neh of its diametfelj With ar}glﬁar slileed P ST TF AR B AR ek 10 ¥© s1 @
of 1 ra. s I tem.omentoizn'ertlao.tesp ere i TRy ¥ gAET o §1 A e @ et
about its tangent is Xx10times its angular @ xx102 @ uRd: T PG G BT T
momentum about the diameter. Then the value of x

. €| q9 X Bl 7T B |
will be .

29. A circular plate is rotating in horizontal plane, about | 29. T® JIPR wIT T DY H B _QE @ Aqaq
an axis passing through its center and perpendicular ToTe arell 1 Ef&’ aRa: &fdsT del § Brofg a—‘T @
to the plate, with an angular velocity . A person sits A <& %l 4 # tp e de1 § foNe EFT\Qﬁ Gl
at the center having two dumbbells in his hands. <1 SHel €| Ofd 98 79T B BT €, O Rieed
When the stretches out his hands, the moment of DI STl BT &1 A AT 8 ran g | afe E e
inertia of the system becomes triple. If E be the initial P URME oS o 8, a1 Siftm s St
Kinetic energy of the system, then final Kinetic energy arft | x @1 79 =
will be E The value of x is

x
30. A block of mass 200 g is kept stationary on a smooth | 30. <1 f&& g # Rwmnm 2 <FAaq afos 9o

inclined plane by applying a minimum horizontal
force F=+/xNas shown in figure. The value of x =

200 g

F—>

60°

F=JxNTmaR 200 919 SHHE & (b <Al D
U e gara arel fme W Rer <@ o 2
X BT A =

200 g

F—>

60°
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CHEMISTRY

Section - A

Single Choice Question

31.  Which of the following compounds does not contain
-1 formal charge on any of O atom:
(@ O3 (b) H3PO,
(c) HNOj3 (d) N2Og

32.  Which of the following is/are aromatic compounds?

5%

i
.

N

© (D) *e
(a) A& D (b) B & C

(c) C&D (d)A&C

33. Decreasing order of electron density in benzene ring
in given compounds is:

oL o,

HO-C=0
P Q
NH, H-C=0
; S

@P>Q>R>S
(©R>P>Q>S

(b)R>Q>P>S
(d)P>R>Q>S

34. At 90°C, pure water has H3OJr -10° mol/lit. The
value of K, at 90°C is

(a) 107° (b) 1072 (0107 (d) 107

35. If 200 mL of a 0.03 molar solution of H>SO4 is added
to 100 mL of a 0.150 M KOH solution, the pH of the
resulting solution is:
(@) 2 (b) 3 (c) 12 (d)11

36. The equilibrium constant for a reaction is 1x10% at
300k. The standard free energy change for this
reaction is approximately
(a) —115k]

(c) +116k]

(b) +115k]
(d) —166k]

31.

32.

33.

34.

35.

36.

CHEMISTRY

Section - A

Single Choice Question

= A e Aife |, f60 fl O =] W)
—1 =R amaer &l B 7 |

(@) O3 (b) H3PO,

(c) HNO; (d) N,Og

faN

g § 9 s /ot aifte wifes 8 /87

@

(A °© (
-~ "N.
CJ
© (D) -
(a) A& D (b) B & C
(c) C&D (d)A&C

T o W Aol § SuRyd IwiF 9dd IR
SIS Ocd BT Tl gall el % ®

Jow  os
S

P Q

NH, H?io

R S
(@P>Q>R>S (b)R>Q>P>S
(©)R>P>Q>S (d)P>R>Q>S

90°CWR g S HyO" =100 mol /lit 3@ B |
90°C | k,, &T A9 &—
(a) 107° (b) 1072 (© 10 (d) 107
afd H,SO, @ 0.03 AR fae@s @& 200 mL &
0150 MKOH fdee & 100mL & wrel fierar
I ©, a9 gRmHl faeraT @t pH 7 |

(a) 2 (b) 3 (©) 12 (d) 11

300kIR Ush offhar & fou 9wy fudie

1x10% 2| 39 fafrar & fog wFe qaa Swt
RT3
(a) 115k
(c) +116 ]

(b) +115k]
(d) ~166 k]
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37.  Order of stability of and contain: 37. fr=1 d9ifre & T aca & i@ &1 |8 ®A
—
I ! o 5
(A) CHs—C—-CHj, (B) CHz—C—CH>—-C—CHj,4 0 T Ml
H CHe—C—-CH-C-CH
(ﬁ : (A) CHz—C—-CH3 (B) 3 2z 3
<) CHg-G-CH,-C-O-Et L
© CH CH,—C-O-Et
(@) A>B>C (b)B>A>C () CHsC-Che
()B>C>A (d)A>B>C (@)A>B>C (b)B>A>C
()B>C>A (d)A>B>C
38.  Which of the following molecule is chiral? 38. e 4 [ el o) fhver 27
Cl cl
= Me\\“ -ﬂ', i U
@ Br (b) c @ Br ) Me Ci
Z C=C 2 Se=c{"
H” "B H 7N o, 7=\
() ' (d) Br © H Br @ H Br
39.  Which of the following is strongest base? 39, e § ¥ $NE Ygeidy &R 27
Q )hji o NH
A R N RN H-N~  N-H H-N~  N-H
@ R @ L] o
. NH, —~—hi
NH, ““‘*N""' N
: @ © : (@ i
(©) (d)
40.  Which of the following complex is not a tetrahedral | 40. =1 # 1 B el ATEhADIA &I &7
. . 2— . . 2—-
(@) Ni(CO), (b) [Ni(CN),] (@) Ni(CO), (b) [Ni(CN),]
. 2— . 2-
(©) K3 [Cu(CN),] (d) [NiCl,] (c) K3 [Cu(CN),] (d) [NiCly]
41.  Which of the following pairs will not form a buffer | 41. =1 % T 74 W= fAea &1 T 872
solution
a) NaHCOjy +HCI (1 : 1 Hiret 31T
(a) NaHCO3 + HCI (1 : 1 mole ratio) @ 3 ( )
(b) CH3COOH + CH3COONa (1 : 1 mole ratio) (b) CH3COOH +CH3COONa (1: 1 e Sr4Te)
(c) NayHPO, + Nag POy (1 : 1 mole ratio) (c) NayHPO, +NazPO, (1 : 1 Hrel 3rure)
(d) H3POy4 +NazgPO, (1 : 1 mole ratio) (d) H3POy4 + NagPO, (1 : 1 Hiel 37uTa)
42.  Work done in expansion of an ideal gas from 2 litre | 42, ReR /g9 <@ 2.1bar & faeg e syl N B 2

to 3.8 litre against a constant external pressure of 2 : 1
bar was used to heat up 1 mole of water at 275 K. If
specific heat of water is 4.2 ] g1, what is the final
temperature of water in °C? Give your answer to the
nearest whole number.
(@5

(€7

(b) 6
(d) None of these

oiex ¥ 3.8 oflexy d yaiRd 8F ¥y T &l
BT STIRT 275 K 919 TR 1 Al Sl DI TH HRA H

foar | afe St @ fafre wor 4277 KR,

al S &7 Sifq® 99 °C & T BRI? 0T SR

Aaecan qorfe § AfSg |
(@)5 (b) 6
()7 (d) S | DIS T
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43.

44.

45.

46.

47.

48.

Which of the following reaction will not give an
aromatic product?

H, H

0=
(@)

Ph Ph

o s
Ph Br
(b)
__ACloy
D_CI —AgCl¥

H. ClI

©)
() ==
(d)

Equilibrium constant for the reaction
XO (aq)+ H,O(l)==HXO(aq)+OH (aq) is

0.36x107°. Find the value of dissociation constant
(K, )for HXO.

(a) 0.36x107°
(c) 2.8x1071°

(b) 2.8x107°
(d) 0.36x107°

The enthalpy of vaporization of chloroform is 29.4

KJ/mol at its normal boiling point of 61.7°C . What
is the entropy of condensation of chloroform at this

temperature? | R = 2
3mol K

(@) -57.3 RJ/mol K
() 10.5RJ/mol K

(b) -10.5RJ/mol K
(d)-1.18RJ/mol K

The number of completely filled orbital in
29Cu which have total number of nodes equal to two

18:

(@5 (b) 9 ©3 (d0

The species in which (n-1)d - 2 orbital take part in
hybridization?

(a) PCls (b) [NiCl, |

(©) [Cr(NH3)s [ (d) (a) and (b)

Calculate the total Gibb’s free energy change for the
rusting of iron according to the reaction :

4 Fe(s) + 30,(g) — 2Fe,0,(s)

AH® =-1648kJ mol *

Given that the standard entropies of Fe, O, and
Fe,O, are 27.3, 205.0 and 87.4 ] K-! mol-! respectively.
(a) 4980.6 JK'mol™ (b) -549.4 JK'mol™

(c) -1484 JK *mol™ (d) None

43.

44.

45.

46.

47.

48.

o 9 P rfafhar Wifes Swre FE < e

H H
(a)
Ph

Ph
Br AQBF,
Ph *
(b) Ph Br =
__AgCit,
( ) Cl —AgCid
C
H. CI
AgCIC, N
(d)
RIRIEDI

XO™(aq)+ HyO(()==HXO(aq)+OH (aq) &
forg w1 ReRrid 036x10° 21 HXO® forg
o ReRie (K, ) &1 A1 =1 $IH |

(a) 0.36x107° (b) 2.8x1078

(c) 2.8x1071° (d) 0.36x107°

FARGH & oIy s 9™ 61.7°C Fa92Hid W)
arfieRoT B TR 29.4K] /mol B $H AU WR

FARIBIH & forg Hew & Tegidl @ 272

=
3mol K

(@) -573 RJ/mol K

(¢)10.5R]J/mol K

(b) -10.5 R J/mol K
(d) - 1.18 RJ/mol K

2oCu¥ B A A IE@T dTd YOIRMT Fefdhi B
T B
@)5 (b) 9

(©)3 ()0

e & e A Wil 4§ (n=1)d>_ . HeT
HPROT H AN o 87
(a) PCls (b) [NiCl, |

(© [Cr(NH3) T (d) (a) and (b)
gfaforan & IgaR @re # S o & fog @ R
DI o Holl R Bl TUET PN

4 Fe(s) + 30,(g) — 2Fe,0,(s)

AH° =-1648kJ mol

I8 9d gU fh Fe, O, 3R Fe,0, 3R A&
T HHET: 27.3,205.0 3R 87.4 ] K- mol §

(a) 4980.6 JK'mol™ (b) -549.4 JK'mol™

(c) -1484 JK *mol ™ (d) ®1E &l
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49.

50.

51.

52.

Four statements for the following reaction are given
below.

[CoCly(NH3), ] CI” ——[CoCl3(NH;3)3 |+ NH;

(i) Only one isomer is produced if the reactant
complex ion is a trans isomer

(ii) Three isomers are produced if the
complex ion is a cis isomer

(iii) Two isomers are produced if the
complex ion is a trans isomer

(iv)Two isomers are produced if the
complex ionis cis isomer.

The correct statement are.

(a) (i) and (ii)

(c) (i) and (iv)

reactant
reactant
reactant
(b) (iii) and (iv)
(d) (ii) and (iii)

In given cyclic process, the work included is.

(b) (n/4)PV
(d) (x/2)PV

Integer Type Questions

How many of the following complexes may be
optically active?

(a) [Ni(NH3)Br(CI)(CN) |
(b) [ PHNH3)Br(CI)(CN) |
() [PH(gly)s ]CI

(d) [Cu(sly), ]

(e) K3[Fe(ox)3]

(f) K3[Co(CO3)3]

(g) [ Ni(dmg), |

(h) [Fe(acac)(HZO)z(gly)]Br
(i) [Co(gly)(NO2)s -

To 500 mL of xM NaOH, when 500 ml of 0.6 M
CuSO; solution is added, the pH of NaOH solution
decreased by 1 unit. The final solution turns red

litmus blue. Find 2x, (Assume no dissociation of
Cu(OH),(s))

49.

50.

51.

52.

o1 aifafshar & fog IR wem i o ™ &-
[CoCly(NH3), ] CI” ——[CoCl3(NH3)3 |+ NH;

(i) Fad b AT IAAT B IS AMMBRS HAqa
3 fauer wRraTdy 2 |

(i) T AHEI 90 2 Al AMBRS el AT
T TG 2 |

(iti) <7 HAHEIE I & I AMPRS Hehel AT
et FaTaTEY 2 |

(iv) & FHEIIE 990 & I AMPRD Aol AT
T T 2 |

AL HAT B

(a) (i) @ (ii)

(© (@9 (iv)

(b) (i) 7 (iv)

(d) (ii) 7 (i)

o ) T upa #§ aftaforg et 8-

Integer Type Questions

e ddall ¥ ¥ fhas d@d UatRied |fba 8l
Ahd 2?

(a) [ Ni(NH3)Br(CI)(CN) |

(b) [ PHNH3)Br(CI)(CN) |
(0) [Pt(gly)s |CI

(d) [Cu(gly)y |

(e) K3[Fe(ox)3]

(f) K3[Co(CO3)3]

(g) [ Ni(dmg), ]

(h) [Fe(ucac)(HZO)z(gly)]Br
(i) [Colgly)(NO2)s T

XMNaOH@&  500mL¥ <@ 0.6MCuSO, &I
500ml faeme fAemd € @ NaOHfdermw @
pH1S®E | "l & | i~ faaes ara foeaw

B AT BRAT B 2x G WIS (AT
Cu(OH), (s) @1 I =81 8 2 1)
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53. How many three membered ring structural isomers | 53. CgHpp, @ fbasl oF Wiy Tod  WREAASD
of CgHi» show geometrical isomers? FHEI SarAfay gHaady €9 8°

54. If degree of ionization is 0.01 of decimolar solution of | 54, gfe gdaT el HA® SfIHier fdes & 3
weak acid HA, then pK, of acid is B A= 0.012, A 3t BT pK, 8—

55.  Which of the following cannot act as an ambidentate | 55. 9= & ¥ @9 SHIGH forivg o dRE BRI &I
ligard? PR Dl 87
NO,, CN*, SCN~, G0~ NO;, CN™,SCN~,C,05~

56. 5 mole of an ideal gas at temp. T are compressed | 56  qOHF TR TP MG AT BT 5 AA| T BT 12 I

57.

58.

59.

60.

isothermally form 12 atm. To 24 atm. Calcualte the
value of 10r where,

Work done alogn reversible process

Work done along single step irreversible

(given:In2=0.7)

Molar heat capacities at constant pressure for A, B
and C are 3, 1.5 and 2 J/K mol. The enthalpy of
reaction and entropy for reaction, A+2B —3C are
20 kJ/mol and 20 J/K mol at 300 K. Calculate AG (in

kJ/mol) for the reaction, %A +B—> gC

A diatomic ideal gas is expanded according to PV3 =
constant, under very high temperature (assume
vibration mode active). Calcualate the molar the
capacity of gas (in cal/mol K) in this process.

A heat engine is operating between 500 K to 300 K
and it absorbs 10 kcal of heat from 500 K reservoir
per cycle. Calculate the work done (in kcal) per cycle.

If enthalpy of neutralization of HCl by NaOH is 57 k]
mol! and with NH,OHis -50 k] mol’. Calculate
enthalpy of ionization of NH4OH (aq).

57.

58.

59.

60.

qaie 9 FHATE w9 | A9 fhar Srer g1 24
g OB | 10r & HIF B TOET BN &l
e yfaadt ufshaT grr fear T s

UHel RN IARIA-IT U T & A1ef fha1 1w

(given:In2=10.7)

A, B 3R C & ot ReRr a9 WX AR AU &Hary
3, 1.5 3R 2 J/K mol g ufafkar wdell iR
gfafshar @& forg gegmdl, 300 K 4R 20 KJ/mol 3R
20 J/K mol & ufafrar & forg %A+B—>§C
(kJ /mol #) ITOMT Y,

e fguare aesl 9 @1 fR PVe = ReRid
% IER, 9gd Sod dIUAM & ded [bal Sfdr 8
(U Are Afhg A1) 39 b # <16 o A9 B
&HaT (bary/Are K #H) @ 701 & |

Ueh S o1 500 K & 300 K & &9 I &1 ©
R IE ufd T 500 K STemerd & 10 fdhell dairy
ST SRy el & | Ui @ fvy U s (fvar
DART H) BT TOET BN

gfe NaOH g”T HCl & SeRIAIaRo &1 T
57 k] mol! & 3R -50k] mol*! & | NHOH (aq) &
JTI-NHROT BT T BT ITOET B |
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MATHEMATICS

Single Choice Question

61. lim‘(\/x2 +8x+3 -2 +4x+3)=

X—>0

(@) 0 (b)
1
2 -
© @ 5
3 3 3 3
62. limF +2 +34+ ..... +n }_
n—o n
1 1
@ 5 Ok
(o) % (d) None of these
63. If f(x)= | *=5"X  then lim f(x) is
X +c0s” x x>
(@0 (b) =
(01 (d) Not exist
sin x , X #NT
64. 1f f09= { 0 ,other wise’
x>+1 , x=#0,2
g(x)=4 4 , x=0, then Iin(} g{f(x)} =
5 , x=2
(@)1 (b) 0
1 1
= d) =
© 5 @ 5

x—0

1/x
65. lim{tan (g+xﬂ is equal to

(a)e” (b)e

()€’

1

2 x
66. lim (ﬂj -

won | xP +x+3
(@) e*  (b)e’ (c) e’ (d) e
3
sinX—x+—
67. lim{———06 |-
x—0 X
1 1
— b) - ——
@ 120 ®) =120
(o) 21—0 (d) None of these

neZ

61.

62.

63.

65.

66.

67.

MATHEMATICS

________ Section-A_________

Single Choice Question

lim(\,/x2 +8x+3 —\/x2 +4x+3) =

X—>00

(@)0 (b)
(c)2 ) %
m P+22 43 +...4n°
n—»w n4 -
(a) % (b) %
© 7 (@) & o
1)~y ™ i 109 T
(@0 (b)
@1 (d) aiRaw €9 2
oz X:{Sinx ,x:tnrr,ne
0 3/l
x*+1 , x#0,2
g(X) = 4 , x=0 ,qd 1)(11)101 g{f(x)} -
5 , x=2
(@1 (b) 0
1 1
© 5 @ 5
1/x
lirr{tan[E + xﬂ =
x—0 4
(@)e” (b) e
(c)e’ (d) e
lim x? +5x+3 « _
oo ([ x +x+3
(@) e (b)e’ (© e (d) e
. sinx— X+ —3
1><1£I()1 X5 =
1 1
@ 755 (b) -~
©5 (o) T % B 7@
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68. lim ‘28e(7X)_ 68. lim “28e(11X)_
x—0 3 -1 x—0 3* -1
(a)loge3 (b) O (a)loge3 (b) O
©1 (d)log;e (©1 (d)log;e
2* -1 2 -1
69. lim———— equals 69. lIm— =
0 1+x -1 q =0 1+x -1
(a)log2 (b) log 4 (a)log2 (b)log 4
(c)log3 (d) None of these (c)log3 (d) ST & BIS T2
2 e* —cosx
70. lin(}ﬂ is equal to 70. Lim NG B
3 1
3 1 (a) = (b)~
2 b)=
(@ ()7 22 2
(c)% (d) None of these (©) 3 (d) T 31 P T
3n
3n 1, 59 0<x<—
1, when 0<x<— /
when Dx 71. A f(x) = o m

71. If £(x)= 4 then

ZSin—X, when Zn <X<T
(a) f(x) is continuous at x=0
(b) f(x) is continuous at x=n

(c) f(x) is continuous at x = 37:

(d) f(x) is discontinuous at x = %

x* +x% =16x+20

72 Let f(x) — (X_2)2 7 lf X # 2
k Jfx=2
continuous for all x, thenk =
(a) 7 (b) -7
(c)£7 (d) None of these
73. 1t Y=\/X+\/X+m then ?:
X
X 2
b2
(a) 2y 1 ( )Zy—l
- d L
(C)2y—l (d) o=
74. If y=x*"", then x(1-ylog, x)? is
X
(a)x? b) y*
(©) xy” (d) None of these

if f(x) be

2sin2—x, oTd 3—n<X<TC
9 4

(@) f(x) , x=0 W Fqq &
(b) f(x), x=n W |aq =

(c) f(x), x=% R Aad §

(d) £), x:% R SRI &

x* +x* =16x+20

72. W f(x)= (x-22 ' *2 R f(x), x
k ,x=2
% T A1 @ folg 9ad &, 99 k =
@ 7 (b) -7
(c) 7 (d) $9H | BIg &I
73. ?Tf%y:\/x+\/x+\/x+ ........ Wﬁ?@,a’q?:
X
X 2
(@) 2y-1 (b) 51
-1 -1
© -1 (d) P
dy
74. T y=x" , 9 x(1-ylog, x)—= =
dx
(@)x* (b) y*
() xy* (d) 57 & B e

Sky Tutorials : Kabir Nagar Durgakund, Varanasi - 7510020006, 9696571381




15.10.2023

IIT-TARGET BATCH /Sky Tutorials / Test/ Page No.15

75.

76.

77.

78.

79.

80.

If |z+4|<3, then the greatest and the least value
of | z+1 | are

(a) 6,-6 (b) 6,0

() 7,2

All the terms of an A.P. are natural numbers. The
sum of its first nine terms lies between 200 and
220. If the second term is 12, then the common
difference is

(@) 2
(c) 4

(b) 3
(d) None of these

Given that tana and tanf are the roots of

x* —px+q =0, then the value of sin’(a+B)=
2 2

P by _P
(a) p2+(1_q)2 ( ) p2+q2
q’ p’
Q) ——— d
© i D Grar
If the product of roots of the equation

x? =3k x+2e’8* —1=0 is 7, then its roots will real
when
(@) k=1
() k=3

(b) k=2
(d) None of these

The sum of the coefficients in the binomial

X

expansion of [1+2xj is equal to 6561. The

constant term in the expansion is
(@) °C, (b) 16-°C,
(o) °c,-2* (d) None of these

The interval in which x must lie so that the
numerically greatest term in the expansion of
(1-x)*" has the numerically greatest coefficient is

(a) {g,f6}5 (b) (%,gj
© (32 @ |53

75. A |z+4|<3, T | z+1 | & ASH Td AT AT
I
(a) 6, -6 (b) 6,0

(72 (d)o,-1

76. f&dl SR A0 & W Ug miea A 21 g6
g2 9 gal &1 IrT 200 Td 220 & 7 ' | afe fgcdi
Ug 12 8, a5 Aok 8N

(b) 3

(d) 37 & B

77. AQ tano T tanf TSRO X2 —px+q=0, B A
8l, dr sin’(a+p) =
p’ S
@ rd-ar ®
q’ g P
9 sy D oy

78. Tfe THIAROT x> —3kx+2e” 8 -1=0 & HaAl P
OFAHA 78, T4 $9D Yol dRdd BhI, 59
(byk=2

(d) 79 & PIE e

(@k=1
©k=3

79. U%(erxjnzﬁ TR H TGl BT AN 6561 7, o
X

TR ¥ 3R Ug 8RT
(a) 8C4
© °C,-2*

(b) 16-°C,
(d) 37T | PIE T

80. (1-x)*@ TR H 3fifhes wU | HASTH UG Bl Ol

) orifhd WU W HeTH 8, 39 U x &1 99 fbd
RIS | BRI
5 56
4 5
(d) [gﬂ

45
o [33)

Sky Tutorials : Kabir Nagar Durgakund, Varanasi - 7510020006, 9696571381




15.10.2023

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.
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SECTION - B

The number of relations, on the set {1, 2, 3}
containing (1, 2) and (2, 3), which are reflexive
and transitive but not symmetric, is

If (?jz (1—+11T =1,(m,neN)then the greatest
common divisor of the least values of m and n is

1 2k 2k -1 .
Let D,=|n n’+n+2 n* |.If > D, =9,
n n’+n n*+n+2 K=

then n is equal to

The number of values of ofor which the system
of equations:

X +y+z= qax+2ay+3z=-1;x+3ay+5z=41s
inconsistent, is

In a triangle ABC, coordinates of A are (1, 2) and
the equations of the medians through B and C are
respectively, x + y = 5 and x = 4. Then area of
AABC (in sq. units) is

If (o,B)is the orthocentre of the triangle ABC
with vertices A (3, -7), B(-1, 2) and C(4, 5), then
9a.-6B+60 is equal to

The number of common tangnets to the circles
x* +y* —4x—6y-12=0and
x* +y* +6x+18y+26 =0, is

The tangent at the points A(1, 3) and B(1, -1) on
the parabola y?-2x-2y=1meet at the point P.
Then the area (in unit?) of the triangle PAB is :

Let a common tangent to the curves y2 = 4x and
(x—4)* +y*> =16 touch the curves at the points P
and Q. Then (PQ)?2is equal to .

Let the ellipse E : x2 + 9y2 = 9 intersect the
positive x-and y-axes at the points A and B
respectively. Let the major axis of E be a diameter
of the circle C. Let the line passing thorugh A and
B meet the circle C at the point P. If the area of
the triangle which vertices A, P and the origin O
is where m and n are coprime, then m - n is equal
to

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

SECTION - B

e (L (L g enyma m e

1-1 i-1
% ATH AFI BT FIH TS AR HoTD =
1 2k 2k -1
A9 it D, =[n n®+n+2 n®  |.3fe
n n*+n n*+n+2

3D, =96 n @ &R |

FHIBROT &I YUl &AMl &l A& x +y + z =
o ox+20y +3z = —1;x+3ay + 5z =4 3T 2, §

e st ABC # A & fdens (1, 2) € iR B
IR C ¥ BIhR S dTell AfSTBISN & AHIBRT HHI:
Xx+y=53R x=4%| A AABC&FAGd (a7 gHrsdl
H) 7

afe M A(3,-7)B(-1,2) R C(4,5)arel et
ABC &7 dgd= 8, dl 9o—6B+60 aRTER &

Al P +y? —4x—6y—12 =0T
X2 +y? +6x+18y +26=0, # SIS e v@T @
=T ©

WA y? —2x -2y =1WR fdg A(1, 3) 3Rk B(1, -1)
@ weivar fig P w fiech 21 99 s PAB @
gIha (ShTS. H) =

A9 IfSTg fb a y2 = 4x 3R (x—4) +y? =16 R
T SIS el XEr fdg P ek Q W el &Rell
g @@ (PQ)2 P W |

AT SrEiged E : x2 + 9y2 = 9 gD x- 3MR y- 378l
& wae: fdg A iR B W ufi=es axar 21 A9
Ao f% E &1 U @1 g C &1 &9 | A4
SifSTe f6 A 3R B 91 IO+ aTet v&@1 g C ¥ fdg
P R feh 71 afk e &1 dawa s o A,

PaiR 7o fig O & %Zﬁw%\,ﬁlﬁmsﬁ’\’n

FEg & dl m - n SRR 2 |
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