PHYSICS Max Marks: 100

(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which ONLY ONE option can be

correct.

Marking scheme: +4 for correct answer, O if not attempted and -1 in all other cases.

01.

Key:3

The pitch of the screw gauge is 1 mm and there are 100 divisions on the circular scale.
When nothing is put in between the jaws, the zero of the circular scale lies 8 divisions
below the reference line. When a wire is placed between the jaws, the first linear scale
divisions clearly visible while 72" division on circular coincides with the reference line.
The radius of the wire is:

1) 0.90 mm 2) 1.64 mm 3) 0.82 mm 4) 1.80 mm

Solution: Diameter = MSR + LC x corrected HSR

=1+0.01(72-8)

=1.64mm radius, r =0.82mm
02.  Anengine of a train, moving with uniform acceleration, passes the signal post with
velocity u and the last compartment with velocity v. The velocity with which middle
point of the train passes the signal post is:
_ / 2 .2 2,2
1)0 u 2)u+u 3) v —U 4) v +U
2 2 2 2
Key:4
Solution: v2 —u® =2as=v? —u® o s
1 _v2—u2 v V2 +u?
(12 22t 2
03. An o particle and proton are accelerated from rest by a potential difference of 200 V.
A
after this, their de Broglie wavelengths are 4, and 4, respectively. The ratio &_p IS:
(04
1)2.8 2)7.8 3)8 4) 3.8

Key:1




Solution:
2
Kinetic energy K :g—m:vq, p=./2mvq , pa./mq

/1=£:>),oo£:>/1p _Pa _ My :\/4X2 ﬁ:2.8
p P Ay Pp Mpdp Ix1 A

04. Two coherent light sources having intensity in the ratio 2X produce an interference

| — i .
pattern. The ratio - ___MIN || pe:

max T Imin
N J2x 2 2/2x 3) J2x " 2/2x
X+1 X+1 2xX+1 2x+1

Key:4

: I
Solution: I_l =2X, 11 =2xl5
2

| max :(\/E"‘\/E)Z
2 I max — Imin 4/l 2\/5
min = (-T2 2+ 1) (200D

Imax + Imin

05.  Match list — I with list - 11 :

Column-I Column-11
A) | h(Planck’s constant) )] ML T_l}
B) | E (Kinetic energy) i) || M 12 T_l}
C) | V (electric potential) i) || M L2 T‘z}
D) | P (linear momentum) iv) | | M 12171 T_B}
Choose the correct answer from the options given below:
1) A-iii;B-iv;C-ii;D-i 2) A-1;B-ii;C-iv;D-iii
3) A-ii; B-iii;C-iv;D-i 4) A-iii;B-ii;C-iv;D-i
Key:3
Solution: (a)Planck’s constant E = ho
L= 1 7L
T
_E_MUT
v 71
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(b) Kinetic energy E :%mv2 = [MLZT ‘2}

2+ -2
(c) Electric potential r -2 :% = [MLZT _3A_1}
q
i:ﬂ:> g=it
t
g=[AT] MR

(d) linear momentum
p=mv= [MLT_l}

06.  Given below are two statements : one is labelled as Assention A and the other is labelled
as Reason R.
Assention A: when a rod lying freely is heated, no thermal stress is developed in it
Reason R : On heating, the length of the rod increases
In the light of the above statements, choose the correct answer from the options given
below:
1) Ais true but R is false
2) Bothe A and B are true but R is NOT the correct explanation of A
3) Both A and R are true and R is the correct explanation of A
4) A is false but R is true
Key:2
Solution:
Stress is developed only if the expansion is hindered both A and R are true but Reason
not the correct explanation of A
07. Inan octagon ABCDEFGH of equal side, what is the sum of
AB + AC + AD + AE + AF + AG + AH,
If, AO=2i +3] -4k
A 8
H c
G D
>
1) 161 +24] —32k 2) 161 + 24 + 32K
3) 161 —24] + 32k 4) —161 —24] +32k
Key:4
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Solution:

:—S(OA) —8><2|+3j—4k
=161 — 24} + 32K

08. Asolid sphere of radius R gravitationally attracts a particle placed at 3R from its centre

with a force F;. Now a spherical cavity of radius (g} Is made in the sphere (as shown in

figure) and the force becomes F, . The value of F;: Fyis:

o y AN
2R
M
1) 50:41 2) 25:36 3) 41:50 4) 36:25
Key:1
Solution:
GMm GMm
= = (1)
(3R) 9R
m
GMm G(8jm
Fo="o7 = 2
(%)
2
GMm GMm GMm 1 1 41 GMm
N = 2™ 2 |2 5 — (2
9R“ 50R R \a 50 50 R
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R GMm 41 GMm 50

1) & (2 )
(1) ()F2 9R2 50 9R2 41

_ Gmm _ GMm
(2R)?  4R?

Let the particle of mass m be place 6 on A

when a spherical part of radius g Is taken then the mass of remaining spheric becomes

47rR3_4_7r(Ej3 d_47rR3(1_1j_z47rR3
3 302 3 " 8) 8 3

Now force on m place at A F, =

~ GMm
4R?
09. If the time period of a two meter long simple pendulum is 2s, the acceleration due to
gravity at the place where pendulum is executing S.H.M. is:

1) 272°ms 2 2) °ms 2 3) 16m/ % 4)9.8ms_2
Key:1
: 1 1
Solution: T =27 2=21 S.q.S
9pla 9pla
g= w20 g=> 27%m [ sec?

10.  Given below are two statements : one is labeled as Assertion A and the other is labeled
as Reason R.
Assertion A: The escape velocities of planet A and B are same. But A and B are of
unequal mass.

Reason R: The product of their mass and radius must be same. M1R; =M5R,

In the light of the above statements, choose the most appropriate answer from the options
given below:
1) A'is not correct but R is correct
2) Both Aand R are correct and R is correct explanation of A
3) Both A and R are correct but R is NOT the correct explanation of A
4) A'is correct but R is not correct.
Key:2
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Solution: According to Kepler’s law

11. Two satellites A and B of masses 200 kg and 400 kg are revolving round the earth at
height of 600 km and 1600 km respectively.
If Tp and Ty are the time periods of A and B respectively then the value of Tg —Tx:

A B

[Given : radius of earth = 6400 km, mass of earth = 6x10%4 kg ]

1) 424x10%s  2)1.33x10%  3) 3.33x10%s  4) 4.24x10%s
Key:2

) 2GM
Solution:; V = / Gr €
2.3 2.3
T 27r _orr r T_\/47rr _\/an
2GMe \/ 2GMe 2GMe GMe
\/ r

3 3
272 x[soooxloﬂ 2n2(7000x103)
Tg —Tp =

6.67><1O_11><6><1024 - 6.67><10_11><6><1024
_\/19.7192><512><10_\/19.71x343x10

40x10t3 40x10%3
—\256%105 —\171.5x10° _\25.6x108 —\17.15x 108
—5.0596x10° — 4.1412 x10° —0.6476 x10° = 6.47 x 102

12.  Magnetic fields at two points on the axis of a circular coil at a distance of 0.05 mand 0.2
m from the centre are in the ratio 8:1. The radius of coil is
1)0.2m 2)0.15m 3)1.0m 4)0.1m

Key:4
r \

) N
Solution:
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2

[ r
Bo.05=u§ X 3 1)
(r2 +(o.05)2)2
2
Bo.2 = ’”‘0' 2)
R
2 2 2 2
(1) Boos _ r?+(0.2) 2 (8j3 _r°+(0.2)
2 ) Boz | r?+(0.05) 1) r?24+(0.05)

4(r2+(005)%|=r2+(0.2)° 3r®=(02)* ~4x(0.05) =(0.2)" ~(2x0.05)

3r2 =(0.02)° —(0.1)° =0.04-0.01 rzz%:o.m r=0.1m

13.  Two radioactive substances X and Y originally have N; and N, nuclei respectively. Half
life of X is half of the half life of Y. After there half lives of Y, number of nuclei of both

. Ny .
are equal. The ratio N—l will be equal to:

2
1 8 3 1
1) = 2) = 3) = 4) =
) 3 ) 1 ) 1 ) 8
Key:2
: T 1 1 _
Solution: T, = -~ s ho =24y t=3T,  Ny=Nge >
2 i 20y
Ny = Nae T NN, N 3T e ATy
In(2) 5 3(n(2)
A3 A Y ~6(n(2) ~3im(2) Ny _ 3m(2)
Nle S ZNze y Nle :N2e — =€ =8

N
14. A5V battery is connected across the points X and Y. Assume D; and D, to be normal

silicon diodes. Find the current supplied by the battery if the +ve terminal of the battery
IS connected to point X.

Y

1) ~0.43 A 2) ~0.5A 3) ~15A 4) ~0.86A
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Key:1
Solution: Diode 'D," is in reverse bias; Si— potential barier +0.7V
_(V-Vp) 5-07
R
15.  Thecurrent (i) attime t=0 and t=oo respectively for the given circuit is:

=0.43A

50 50
L]
L
E 18E E 10E 18E 5E
)SE18E  SEI0E  18E 5E  10E 5E
18 55 18 33 55 18 33 18
Key:2
5Q 50
Solution: Att=0 = 40 |(t:o):€X15:E
6x9 18
At t =00 |(t:oo): E :10E
5,.Y 33
2 5

16. A student is performing the experiment of resonance column. The diameter of the column
tube is 6 cm. The frequency of the tuning fork is 504 Hz. Speed of the sound at the given
temperature is 336m/s. The zero of the metre scale coincides with the top end of the
resonance column tube. The reading of the water level in the column when the first
resonance Occurs is:

1) 18.4 cm 2) 13 cm 3) 16.6 cm 4) 14.8 cm
Key:4
Solution: A:X:@:GG.GG cm, £:€+e:£+0.3d =(+1.8
n 504 4

16.66=/+1.8 ¢ =14.86 cm
17. A proton, a deuteron and an ¢ particle are moving with same momentum in a uniform

magnetic field. The ratio of magnetic forces actingonthemis__ and their speed is
_______inthe ratio.
1) 1:2:4 and 2:1:1 2) 1:2:4 and 1:1:2
3)4:2:1and 2:1:1 4)2:1:1and 4:2:1
Key:4
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Solution: F:qVB:ﬂ v=PF
m m
Vl,V2,V3=&:q—2:q—3 &iz_q
my my Mg m 2m 4m
FliFpiF3=2:11 W iVoivg=4:2:1

18.  The angular frequency of alternating current in a L.C.R circuit is 100 rad/s. The
components connected are shown in the figure. Find the value of inductance of the coil

and capacity of condenser.

R =60Q2

20V
1) 0.8H and 250 uF 2) 1.33H and 250 uF
3) 1.33H and150 uF 4) 0.8H and 150uF
Key:1
Solution: Since, key is open
: : : 15
15=ims(60) (v=iR) s = —
60
i 1 1 i
'rms:ZA Now ZO:Z(XL) [v=iX_]
2
20-1wl)  20-oor) L=2
4 4 25
4 1 :
L:g L=0.8H And 1O:Z(XC) [v=iXc]

1OZE(LJ 1OZE(LJ co_ 1
4\ oC 41 100C 4x10°

C=025x10"3F C=250x10"°F C=250uF
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19.  Given below are two statements:
Statement I: A speech signal of 2 kHz is used to modulate a carrier signal of 1 MHz.
The bandwidth requirement for the signal is 4 kHz.
Statement I1: The side band frequencies are 1002 kHz and 998 kHz.
In the light of the above statements, choose the correct answer from the options given
below:
1) Statement | is false but statement Il is true
2) Both statement I and statement 11 is true
3) Statement | is true but statement 11 is false
4) Both statement | and statement |1 are false
Key:2

Solution: V.S.B = f¢c + f
LS.B=fc - fy
Bw=fo + f—(fc — fim)
Bw=f.+ f,—f.+ f,
Bw=2f,
B.w=4kHz

V.S.B =1000+2=1002 kHz
L.S.B =1000—-2 =998 kHz

20.  Adiatomic gas, having C, :%R and Gy :gR, Is heated at constant pressure. The ratio

duU :dQ;dw :

1)5:7:2 2) 5:7:3 3) 3:5:2 4) 3:7:2
Key:1
Solution: dU =nc,dT = n@} RAT

7
dQ= ndeT = n(EJ RAT
dW =nRAT =nRAT

dU :dQ:dw= n(gJRAT : n(%)RDT :NRAT

:Zzl
2

g1 o

172
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(NUMERICAL VALUE TYPE)

This section contains 10 questions. Each question is numerical value type. For each question, enter the correct numerical value (in decimal notation,
truncated/rounded-off to second decimal place. (e.g. 6.25, 7.00, 0.33, 30, 30.27, 127.30). Attempt any five questions out of 10.
Marking scheme: +4 for correct answer, O if not attempted and O in all other cases.

21. A monoatomic gas of mass 4.0 u is kept in an insulated container. Container is moving

with velocity 30 m/s. If container is suddenly stopped then change in temperature of the

. X :
gas (R = gas constant) is R Value of x is

Key: 3600.00
Solution: KE :Emvg §KT :Enmvg
2 2 2
2
EnRT :inmvg AT =0
2 2 3R

AT — 4(900) _ 1
3R 3R
22. Inacertain thermodynamical process, the pressure of a gas depends on its volume as

X =3600

kV 3. The work done when the temperature changes from 100°C to 300°C will
be nR.
Key:50
Solution: pv_3 =k
Polytropic process
_ —nR(AT) -nR(200)

X=-3 w = w=50nR
x-1 -3-1

23.  The electric field in a region is given by E :(g Eof+%Eo IJ% The ratio of flux of

reported field through the rectangular surface of area 0.2m? (parallel to y—2z plane) to

that of the surface of area 0.3m? (parallelto x—1z plane) is a:b, where a=__
[Here f] and k are unit vectors along X,y and z — axis respectively)
Key:1
¢ 06 1

Solution: ¢ :2(0.2) ey ¢ :%(0,3) €0 RN =

06 e
¢ 12 2 2 -

a
b
24. A small bob tied at one end of a thin string of length 1 m is describing a vertical circle so

that the maximum and minimum tension in the string are in the ratio 5:1. The velocity of

the bob at the highest position is m/s. (Take g =10m/ 52)
Key:5
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26.

v
2 —t4g
: m
Solution: Typax L mg, Tmin :m(v2 —4g€)—mg , S_ ¢ v _13g¢
1 14 1 2 . 2
7 g
5:1379%—4@, Vi =5g012 v=5
25.  The potential energy (U) of a diatomic molecule is a function dependent on r (inter
atomic distance) as
a P
U=—_~ _
rlO r5
Where, « and g are positive constants. The equilibrium distance between two atoms
a
will be (Zﬁjb  wherea =
B
Key: 1
a pf e
Solution: u=——=—-"--3. At equilibrium F =0
10 r5
F:—du 10« 5ﬁ 0. D_lOa 55’1005 54 a:£r5
ar 1 6 Al 87 117 6 2
20 5 (zaj%
—=r r=|—
B B

In the given circuit of potentiometer, the potential difference E across AB (10 m length)
Is larger than E; and E, as well. For key K (closed), the jockey is adjusted to touch the

wire at point J; so that there is no reflection in the galvanometer. Now the first battery
(Ey) is replaced by second battery ( E; ) for working by making K; openand K, closed.

: . E; . a
The galvanometer gives then null deflection at J, . The value of E—l IS b where
2

a=
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Key:2
: E, | 7
Solution: =2 =-2 = 60 = 2
=] 380
27. A transmitting station releases waves of wavelength 960m. A capacitor of 2.56 uF is

used in the resonant circuit. The self inductance of coil necessary for resonance is

«1078H .

Key:10
2

i 1 2C 1

Solution: @, = —
T e T T
8 108
472 x 3107 x10 ! L=10x10"8

960x960 [ x2.56x107°
28. 512 identical drops of mercury are charged to a potential of 2V each. The drops are

joined to form a single drop. The potential of this drop is V.
Key:128
: 4 4
Solution: Vg =512 Vgrya Eﬂ'R3 —832 7213 R=8r, vygy = R4
K K x512q 512 Kq
Vblg = q q'= 512q 8—r, Vblg :?T =64 Vomall = 64 x 2

Vbig = 128 volt

29.  Acoil of inductance 2 H having negligible resistance is connected to a source of supply
whose voltage is given by V =3tvolt (where t is in second). If the voltage is applied

when t =0, then the energy stored in the coil after 4 s is J.
Key:144
. 9 2 4
Sqution:V:Lﬂ, izj.gdtz 3t— :§x4><4
dt 0 2 4 4

=12, E :%Liz :%x2x(12)2 =144)

30. The same size images are formed by a convex lens when the object is placed at 20 cm or

at 10 cm from the lens. The focal length of convex lens is cm.
Key: 15
Solution: —% %z% % f+u)=(f+u)—(f-20)=(f-10)-f+20="f-10
2f =30, f _30
2
=15cm
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CHEMISTRY Max Marks: 100
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which ONLY ONE option can be
correct.
Marking scheme: +4 for correct answer, O if not attempted and -1 in all other cases.

31.  Which of the glycosidic linkage between galactose and glucose is present in lactose?
1) C-1 of galactose and C-4 of glucose
2) C-1 of galactose and C-6 of glucose
3) C-1 of glucose and C-4 of galactose
4) C-1 of glucose and C-6 of galactose

Key: 1
Solution:
CH,0H CH,0H
O OH
OH H)L
4
3 12H
H OH
galactose glucose

C, —galactose C, — of glucose

32. Given below are two statements:

Statement | :CeO, Canbe used for oxidation of aldehydes and ketones.
Statement 11 :Aqueous solution of EuSQ, is a strong reducing agent.

In the light of the above statement, choose the correct answer from the options given
below :

1) Statement | is false but statement Il is true

2) Both Statement | and Statement 11 are false

3) Statement | is true but Statement 11 is false

4) Both Statement | and Statement Il are true
Key: 4

Solution: CeO, — Ce** — Ce*® strong oxidizing agent

EuSO, — Eu*? — Eu*3 strong reducing agent
Sina Lanthanide +3 state is more stable.

33. In Freundlich isotherm at moderate pressure, the extent of adsorption (1j Is directly
m

proportional to p*. The value of x is :

) 2) Zero 3) 1 4) %

Key: 4
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1

Solution: i: K.PH
m

34. Identify A in the given chemical reaction

CH Moo, . A

/ CH., ™ 773k, 10-20atm ~ major product
H \

CH, /
\ CH, CH,
i :/ CH, i :/ CH,

1) 2)

3) : 4) i
Key:1
Solution: Aromatiston, dehydrogenation & cyclistion

/CH3 CH3
H2C|: __MO0;
H-C
2\CH2

35. Ellingham diagram is a graphical representation of :
1) AHvsT 2) AGvsT 3) (AG-TAS)vsT 4) AGvsP
Key:2
Solution: In Elinghan diagram AG vsT
36.  Which of the following reaction/s will not give p-aminoazobenzene?

NO, NO,
A— i)Sn/HCI B— 1) NaBH, 3
ii) HNO, ? ii) NaOH
iii) Aniline fif) Aniline
NH,
_ i) HNO, .
C i) Aniline, HCI  ~
1) Aand B 2) C only 3) B only 4) A only
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Key:3
Solution:
A)

3-6-60-6-0
@ o (O]

NH>

NO,

37.  Inwhich of the following pairs, the outer most electronic configuration will be the same?
1) Fe**and Co® 2) Ni* and Cu®™ 3)Vv* and Cr*  4) Cr" and Mn*'

Key:4

Solution: Cr* :>[Ar]3d5, Mn+2 :>[Ar]3d5

38.  The correct statement about B,H; is
1) All B-H - B angles are of 120°

2) The two B — H — B bonds are not of same length.
3) Its fragment, BH, behaves as a Lewis base.

4) Terminal B — H bonds have less p — character when compared to bridging bonds.
Key:4
Solution: B—H [terminal] having less p character as compared to bridge bond.
B — H — B bridge bond having same bond length.
B-H — BBond angle = 90’
BH3 is acts as lewis acid.

39.  Which one of the following reactions will not form acetaldehyde?

]_) CH2 =CH2 +O Pd (I1)/Cu(ll) N 2) CH CN DIBAL H
H,0 >
3) CH,CH,OH — & 1:%% 4) CH3CHZOH 2
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Key:3

0
I
Solution: CH3 — CH, — OH Cr9Ha0s __, cH,-C-OH
strong oxidisin g agent
I
Cu
I
()DIBAC-H A
CH3CN 2)510 >CH;-C-H
I
CHyp = CHy + 0y —PUDICUN) [y Cop.
H,0
40.  The hybridization and magnetic nature of [Mn(CN ) 1" and [Fe(CN),T* respectively are
1) sp®d® and diamagnetic 2) d’sp® and paramagnetic
3) sp®d?® and paramagnetic 4) d*sp® and diamagnetic
Key:2

Solution: [Mn(CN )6 ]_4

Mn+2_>d 5

CN™ —SFL
Ay>P
Hyb is d28p3 and paramagnetic.

[Fe(CN)6]

Fe+3 > d5 <

CN™ —SFL
Ay>P
Hyb is d28p3 and paramagnetic
41.  Given below are two statements :
Statement | : An allotrope of oxygen is an important intermediate in the formation of

reducing smog.

Statement Il : Gases such as oxides of nitrogen and sulphur present in troposphere
contribute to the formation of photochemical smog. In the light of the above statements,
choose the correct answer from the options given below:
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1) Both statement | and Statement 11 are true
2) Statement | is true but Statement Il is false
3) Both Statement | and Statement Il are false
4) Statement | is false but Statement 11 is true
Key:3
Solution: Reducing smog in a mixture of smoke, fog and SO,.
Tropospheric pollutants such as hydrocarbon and Nitrogen oxide contribute to the
formation of photo chemical smog.
42.  Which of the following equation depicts the oxidizing nature of H,O,?
1) Cl, +H,0, —» 2HCI +0,
2) 21" +H,0,+2H" > 1,+2H,0
3) 1,+H,0,+20H" —» 21" +2H,0+0,
4) KIO, +H,0, » KIO, +H,0+0,
Key:2
Solution:

N

(o]
219 + H,0, +2H® - 1, + 2H,0

43.  The plots of radial distribution functions for various orbitals of hydrogen atom against “r’
are given below:

N
)

pal

pe)

35N

= o
= N W

4n:r2R,%| (r)

A) 0 (40} —3=10 B) 0 5 s0)—=10
3 2.0
2 ! i ?R2 (r)l:s
4mzRg,.<r)Z 5 By A 5/'\
C) r(AO)_>lO D) 0 r(Ao)_>10
1) (©) 2) (A) 3) (B) 4) (D)
Key:4
Solution:

No. of peaces n—/

44.  Complete combustion of 1.80 g of an oxygen containing compound (CXHYOZ)gave 2.64 ¢

of CO, and 1.08 g of H,0. The percentage of oxygen in the organic compound is :

1) 51.63 2) 53.33 3) 63.53 4) 50.33
Key:2
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Solution: %C :Ex 2.64 x100=40
44 8

% H :Exl'ogxlOO:G.GG % O =100 —[40+ 6.66] =53.34

45.  The solubility of AgCN in a buffer solution of pH =3 is x. The value of x is:
| Assume : Nocyano complexis formed : K, (AgCN ) = 22x10 *and K, (HCN ) = 6.2x10 * |

1) 1.6x10° 2) 1.9x107° 3) 2.2x107* 4) 0.625x10°°
Key:2
Solution: A;CN = Ay’ +CN® H®  CN® =H* +CN®

HCN
Ksp xi:[A(ﬂ[CN@}x [HCN]
Ka [H +}[CN ‘ﬂ
22x10 65 L == A'Ag
6.6x10" 10~
-8
A2-10 - A=19x107°
30
46. ldentify A and B in the chemical reaction
OCHjs
o (A it 8]
(major) (major)
NO,
OCHg | OCH3 I
cl Cl
A= B= A= B=
cl Cl
1) NO, NO, 2) NO, NO,
OCH P [
. | Cl
A= B= A= i

3) NO, NO, 4) NO, NO,

Key:3
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Solution:

s oSy OO
a I
Ha Nal

—_— 5

acetone
merkov finkelstein
nikovs reaction

NG, addition NO, NO

47.  Which statement is correct ?
1) Synthesis of Buna-S needs nascent oxygen.
2) Neoprene is an addition copolymer used in plastic manufacturing.
3) Buna-N is a natural polymer.
4) Buna-S is a synthetic and linear thermosetting polymer.
Key:1
Solution:

// \\ + ;Pn%) ‘%‘z/ - O—Iz\ CH2C>

48.  Compound (s) which will liberate carbon dioxide with sodium bicarbonate solution

Is/are:
NH, OH
cooH 2 NG,
A = C =
NH, NH, B=
OH NO,
1)Band Conly 2)Bonly 3)Aand Bonly 4)Conly
Key:1
Solution:
aooH aooNa
+|\H-CI)3, # _,_Hz%
stronger acid

Equilibrium favours forward and CO, is liberated.

oH g\a" .
IOESORN O,
sirmilarly HNBHODy = +H,C0; — > weskacid
e NH,
N NG, oH
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49.  According to molecular orbital theory, the species among the following that does not
exist is:
1) He; 2) He, 3) O 4) Be,

Key:4

Solution: Be,bond order zero.

50. The major product of the following chemical reaction is :
1)H;0",A

CH,CH.,CN 2)S0Cl,

3)Pd/BaSO,,H, ~

1) (CH,CH,CO), 0 2) CH,CH,CHO
3) CH,CH,CH, —OH 4) CH,CH,CH,
Key:2
Solution:
GH—aN—" o —cooH—% o —aoa
l Hy, Pd BaSO,
CoHy—QHO

(NUMERICAL VALUE TYPE)

This section contains 10 questions. Each question is numerical value type. For each question, enter the correct numerical value (in decimal notation,
truncated/rounded-off to second decimal place. (e.g. 6.25, 7.00, 0.33, 30, 30.27, 127.30). Attempt any five questions out of 10.
Marking scheme: +4 for correct answer, O if not attempted and O in all other cases.

51.  The ionization enthalpy of Na™ formation from Na(g)is 495.8 kJ mol_l, while the

electron gain enthalpy of Br is —325.0 kJ mol L. Given the lattice enthalpy of NaBr is
~728.4 kI mol™t. The energy for the formation of NaBr ionic solid is
(-) x107 kI mol L.

Key:5576
Solution:
N&( g) + Br(g)——NeBr(s)
hl LE

Ne(g) Br(g)
L.E.AH formation = IEp + AHeg; + LE
= 495.8+(-32.5)+(-728.4)

= —557.6

— 5576 x10"1KJ / mol .
Note : The above calculation is not for
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AH formation Put for AHRe action -
But on the basis of given data it is the best ans

52.  In basic medium CrOf‘ oxidises Szog_to form SOE‘ and itself changes into Cr(OH);.

The volume of 0.154 M CrOf‘ required to react with 40 mL of 0.25 M S,05™
IS mL (Rounded off to the nearest integer)

Key:173

+6 +2 +6 +3

Solution: CrOf™ + S20§” — S OF +Cr(OH),

gm equi. of CrOf‘ =5,03"

0.14x3xv=0.25x40x8

v=173.16=173 ml

Hence answer is (173)

53. 0.4 g mixture of NaOH, Na,COzand some inert impurities was first titrated with 0 HCI

using phenolphthalein as an indicator, 17.5 mL of HCI was required at the end point.
After this methyl orange was added and titrated. 1.5 mL of same HCI was required for the
next end point. The weight percentage of Na,COsin the mixture is (Rounded

off to the nearest integer)
Key:4
Solution: Upto first end point
gm equi. of (NaOH + NayCOg) = HCI

x+y><1:i><17.5
10

X+y=17 . 1)

Upto second end point
NaOH + N&zCOg = HCI

x+y+2:ix19
10
Xx+2y=19 .. (2)

-3
0.15x10 ° x106 <100

% N&2CO3 =

=3.975%
=4%
Hence answer is (4)
54.  Among the following, the number of halide(s) which is /are inert to hydrolysis is
1) BR3 2) SiCly 3) PClg 4) SFg

Key:1
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Solution: Among carbon group, cc/, doesn’t hydrolyse remaining chlorides are tends to
hydrolyse.
SFg is more stable, due to steric reasons therefore doesn’t tend to hydrolyse.
5™ group, PCls + H,0 — POClI3 + 2HCI
POCI3 +3H,0 — H3PO4 + 3HCI
BF; also tends to hydrolyse to give arthobasic acid.

55. A car tyre is filled with nitrogen gas at 35 psi at 27°C. It will burst if pressure exceeds 40

psi. The temperature in °C at which the car tyre will burst is (Rounded off to the
nearest integer)
Key:70
Solution: Poc T
P T 40_T,
R T, 35 300
T, =342.854 K
=69.70°C =70°C
Hence answer is (70)
56.  Using the provided information in the following, paper chromatogram :

*Solvent front
Be 2cm
5cm
Ae
2cm
M ——
| |,
/ Base line
Spot

Fig : Paper chromatography for compounds A and B, the calculated R; value of

A x107L,
Key: 0.40
Distance of substance from Base line(x)
Distanceof solvent from Base line (y)

Solution: R =

= Far(A)>x=2y=5
= (Ry) ~2_04=4x10"
A 5
57.  Consider the following chemical reaction

CH =CH 1) Red hot Fetube,873K

> Pr
2)CO, HCI, AICI oduct

The number of sp2 hybridized carbon atom(s) present in the product is
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Key: 7

Solution:
ao
IH=CH— Co.HA
Ad,
a0
contains seven §5° carbons

58. For the reaction aA+bB — cC + dD. Theplot of log k vs% Is given below:

* wz - 10000 K
log k

l-—)»»
T

The temperature at which the rate constant of the reaction is 107%s 7L s
(Rounded off to the nearest integer)
[ Given : The rate constant of the reaction is 10~°stat 500 K]

Key: 526
Solution: log K =log A_i
2.303RT
Slope| = ——2_ ~10.000
2.303R

ogl K2)__Ea (1 1)
g\KlJ_z.sostTl TZJ

(1074)
log 10 =10.000 L1
10_5 500 Té
T, =526.31=526K
Hence answer is (526)

59. 1 molal aqueous solution of an electrolyte A,Bg is 60% ionized. The boiling point of the
solution at 1 atm is K (Rounded off to the nearest integer)

[Given ky for (H,0)=0.52 K kg mol

24 | Page




60.

Key: 375
Solution: i=1+(n-1)«

=1+4x0-6

=1+24

=34

The expression for the elevation of boiling point is
ATb=Kbxmxi=0.52x10x3.4=1.768

The boiling point 1 molar aqueous

Solution is 373.15K +1.768 = 374.918K ~ 375K

The reaction of cyanamide, NH,CN (s) with oxygen was run in a bomb calorimeter and

AU was found to be —742.24 kJ mol~. The magnitude of AHygg for the reaction

NH2CN(S) +202 —)02 + Hzo(l)

(9) (9)
Is kJ. (Rounded off to the nearest integer)

[Assume ideal gases and R =8.314 J mol‘lK‘l]

Key: 741
Solution: AH =AU + Ang RT

=—-742.24 + i X 83j x 298
2 1000

=—741 kJ / mol
Hence answer is (741)
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MATHEMATICS Max Marks: 100
(SINGLE CORRECT ANSWER TYPE)

This section contains 20 multiple choice questions. Each question has 4 options (1), (2), (3) and (4) for its answer, out of which ONLY ONE option can be

correct.
Marking scheme: +4 for correct answer, O if not attempted and -1 in all other cases.

61. If a curve passes through the origin and the slope of the tangent to it at any point (x, y) IS

2
* - ix +2y+8 , then this curve also passes through the point:
1) (5,5) 2) (4,5) 3) (4,4) 4 (5,4)
Key: 1
2 02
Solution:ﬂzx —4X+y+8:(x 2)"+(y+4)
dx X—2 (x-2)
dy (y+4)
==(X=-2)+>—2- 1
dx (x )+(x—2) (1)
LET x—-2=t = dx=dt
+4=u=dy=du ﬂ_d_u
A VT
= Mo U v
dt t o dt ot

LE—g e

—~

.. 1 1 u
Solution is, u.-= It.— dt=>—=t+c
t t t

Xiﬂ:x—2+c

X—2
Passing through (0,0) = ¢ =0
= y+4:(x—2)2
(1)=(5,5)=0=0
By verification option (2) is correct.
62. The statement A— (B — A) is equivalent to:
1) A>(AAB) 2) A>(A—>B) 3) A>(AvB) 4) A>(AB)

Key:3
Solution:

Given statement: A—>(B - A)
=~Av(B—A)
= ~ Av(~ Bv A)
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=tvB=t
3):> A—)(Av B):~ Av(Av B)
= (~ Av A) v B
=tvB
=1
«2 y2 «2 y2 _ 0
63. Ifthe curves, ?JFT:l and T+F:1 intersect each other at an angle of 90%, then
which of the following relations is TRUE?
a+b=c+d 2)a—-c=b+d 3)a-b=c-d 4 ab=ﬂ
a+b
Key:3
2 2 2 2
Solution: X—+y—:1,x—+y—:1
a b c d
px2 + qy2 =1, plx2 + qu2 =1cuts orthogonally
l—lzi'—i':a—b:c—d
P g P q
64. Theinteger 'k', for which the inequality x> — 2(3k —1)x+8k2 —7>0 is valid for every
X in R, is:
1)0 2) 2 3)3 4) 4
Key:3

Solution: x? —2(3k —1)x+(8k2 —7) >0,VxeR
= D<0
(2(3k-1))" - 4(8k2 - 7) <0
- 4(9k2—6k+1)—32k2+28<0

= k% -6k +8<0
= (k-4)(k-2)<0
= 2<k<4 = k=3

o0 (e 0] o0
65. If O<9,¢<%,x: > cos?" g,y = > sin®"¢ and z = > cos?"0.5sin" ¢ then:

n=0 n=0 n=0

Xy
1) z= 2) Xy —Z=(X z
) 2= ) xy—z=(x+Y)
3) xyz=4 4) xy+z=(x+Y)z
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Key:1
B 1 1
1-cos?@ sin‘e

y:1+sin20+sin49+ ........ = 12 = 12
1-sin“@ cos“6

Solution: x=1+ 00320 +cos49 Fonn,

1

z:1+sin20c0320+sin40cos40+ ...... = — 5
1-sin“6cos” 0

1 Xy
AN T
(1—><j Y-
Xy
66. Let o be the angle between the lines whose direction cosines satisfy the equations
l+m—n=0 and 1% + m? —n? =0. Then the value of sin®a + cos* ais:
1 5 3 3
1) = 2) — 3) — 4) —
) 5 ) 2 ) n ) 2
Key:2
Solution: /+m—-n=0 ...... (1)
2 +m?-n?=0

€2+m2—(£+m)2:0

€2+m2—[€2+m2+2£m}:0

2/m=0
=0,m=0
(=0
1./+0m+0m=0 ... (2)
0/+1m+Q0n=0 ... (3)
Solving (1) & (2)
¢ m n
1 -1 1 1
0O 0 1 O
¢ m n
0-0 -1-0 0-1
%Z—ml:—ll Dr’s of first line (ag,by,¢;)=(0,-1,-1)
Solving (1) & (3)
¢ m n
1 -1 1 1
1 0 0 1

28 | Page




¢ m - n
0+1 0-0 1-0

Dr’s at second line(ay,by,c; ) =(1,0,1)

1 1
Dc’s at second line (fz,mz,nz):(—,O,—
J2' 2

cosez\€1€2+mlm2+n1n2\:O+O—%‘ :%
4 4
9:600:a sin4a+cos4a:sin460+cos460: ﬁ + 1 :_9+1:9 :§
2 2 16 16 8

67. A tangent is drawn to the parabola y2 =6Xx which is perpendicular to the line 2x+y=1.
Which of the following points does NOT lie on it?

1) (5,4) 2) (4,5) 3) (0,3) 4) (—6,0)
Key:1
Solution: Given parabola y2 =6Xx=4a==6
Given line 2x+y=1 a:% Slope of L" line m:%
3
: a 1. 92
Equation of tangent y =mx+— y==—X+%
m 2 1
2
1
=—X+3
y 2
2y =X+06
X—2y+6=0

(1) (5.4) lieson x—2y+6=0
(2) (45)=>4-10+6=0
(3)(9,3)=0-6+6=0
(4)(~6,0)= -6-0+6=0
(5,4) does not lies on tangent

68. A man is observing, from the top of a tower, a boat speeding towards the tower from a
certain point A, with uniform speed. At that point, angle of depression of the boat with
the man’s eye is 30 (Ignore man’s height). After sailing for 20 seconds, towards the base
of the tower (which is at the level of water), the boat has reached a point B, where the

angle of depression is 452 . Then the time taken (in seconds) by the boat from B to reach
the base of the tower is:

1)10(J§+4) 2) 1043 3)10(J§—4) 4) 10
Key:1
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Solution:

Xx=20v

<
< | x

ABP Tan30° =

X+y
1

:>x+y:\/§h

h
V3 x+y

APQB Tan4s° :% y=h

X+y=+3y
MER
20v =(V3-1)y

20
%: 5 :10(\/5 +1)sec

69. The coefficients a,b and ¢ of the quadratic equation, ax? +bx+c =0 are obtained by
throwing a dice three times. The probability that this equation has equal roots is:

1 5 1 1
b 36 2) 216 3) 54 4 72
Key:2
2 b
Solution: Given quadratic equation ax“ +bx+c=0 has egal roots A=0 v =ac

n(S)=6°=216, a,b,ceS
A die is throw them S ={1,2,3,4,5,6}
5
Req probability =——
gp y 216
70. If Rolle’s theorem holds for the function f (x) —x3—ax?+bx—4,xe [1, 2] with
f (%) =0, then ordered pair (a,b) is equal to:

1) (5,-8) 2) (-5.8) 3) (5.8) 4) (-5,-8)
Key:3
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Solution: a=1, b=2

f(1)=1(2)
l-a+b+1=8-4a+2b+1
3a-b=7 ... (1)

f '(x):3x2 —2ax+b

3><E—2a><ﬂ+b=0
9 3

16 8a

———+b=0
3 3
-8a+3b+16=0
8a—-3b=16  .......... (2)
9a-3b=21
8a-3b=16
) - + -
Solving (1) & (2 .. (a,b)=(5,8
10 &Q —— (a.b)=(58)
n
1+£+ ........ +1
71, lim |1+ —2 5 N1 jsequal to
N—oo n
1
1)1 2)0 3) — 4)1
e 2
Key:1
n
1+1+ ...... +1
Solution: Lt |1+—2 5 n
Nn—o0 n
1 1 1
1+ -+ —+....... + -
= Lt 2 3 n
nN—oo n
Lt (1+1+1+ ....... +1j
— N>\ N 2n 3n m
=1
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X
72.  The value of j xze[ de, where [t] denotes the greatest integer <t , is:

-1
&1 g &+1 5 &1 oL
3 3e 3e 3e
Key:2
; 2 [XSJ ; 2.-1 ; 2
Solution: jx el Jddx = I Xe~ dx+Ix dx
-1 -1 0

370 3T
1| x X 1 1 1 1 1
==|—| +|—| ==|0-|-=||+= =—+=
el 3 1 3 0 e 3 3 e 3

73. Let f,g:N— N suchthat f(n+1)=f(n)+f(1)¥neN and g be any arbitrary

function. Which of the following statements is NOT true?
1) fis one-one 2) If fog is one-one, then g is one-one

3) If g onto, then fog is one-one  4) If f isonto, then f(n)=nvneN
Key:3
Solution: f:N —> N

fog i1sone-oneonlyifgis1 -1
option (3)

74.  When a missile is fired from a ship, the probability that it is intercepted is 3 and the

probability that the missile hits the target, given that is it not intercepted, is % If three

missiles are find independently from the ship, then the probability that all three hit the
target, is:

3 1 3

1) — 2) — 3) =

) 4 ) 27 ) 8

1
4) =
)8

Key:4
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Solution:

Wl

P (missile intercepted) =
P (missile not intercepted) =— P (hit the target) :%

3
Req probability = @%) =

75.  The value of the integral

2
3
1
8

sin@ .sin20(sin60+sin40+sin29)\/23in49+33in29+6
1-cos26
(where c is a constant of integration)

do is:

3
1) % 9—200360—3cos40—6c0320}2 +C
1T 3
2 = 11—183in29+9sin49—2sin69}2 e
1T 3
3) 8 11—1800320+9cos40—2c0360}2 +C

3
4) % 9—23in60—33in40—65in29}2 +c

Key:3
Solution:

sin@.sin 20(3in60 +sin40+sin29)\/23in40 +3$in29 +6
1-cos20

Zsinze(sin69+sin49+sin29)\/23in49+3sin29+6
:J' 5 . cosO do
2sin“ 0

do

Put sing =t
cosOdo =dlI

:j(t6 +t4 +t2)\/2t4 +3t% +6 dt :j(tS +t3 +t)\/2t6 +3t% +6t2dt

2t8 1 3t + 6t2 = y
3

12(t5+t3+t)dt:dy=%‘ﬁdy =$§y2+c =%y2+c
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3
:%(23in60+33in40 + 65in20)2 +C

3
= %[—20036 0 +9cos* 6 —18c0s2 0 +11}2 +C

76.  All possible values of 6 €[0,2x] for which sin20 +tan26 >0 lie in:
D05 ETMTS) 2005)F)
4 2 4 2 6 2 2
(G behlaThlMEE
2 2 4 6 4 2 4 4 2 4

Key:4

Solution:

sin20 sin 20(00320 +1)
>0 > >
C0Ss20 Cc0S20

= Tan29(1+00320)>0
~ 20el0Z|U[Z 3 2r 27 U 3x IE
2 2 2 2 2

T T 37w S5r 3t In
= 0 e O,— J| —— Y| r,— |U| —,—
( 4) (2 4) ( 4 (2 4j

YA

A
1

77.  Letthelines (2—i)z=(2+1i)Z and (2+i)z+(i—2)Z7-4i=0, (here i2 = —1) be normal
to a circle C. If the line iz+Z +1+1=0 is tangent to this circle C, then its radius is:

1) 372 %
Key:2

Solution:
L=(2-i)z=(2+i)z
Ly =(2+1i)z+(i—2)Z —4i =0 be the normals
To the circles
Also iz+Z +1+1=0 is a tangent to the circle. Let z=x +iy then

L=(2-i)(x+iy)=(2+i)(x—iy)
= (2x+y)+i(—x+2y)=(2x+y)+i(x—2y)
= —X+2y=X-2y= 2x-4y=0

sin20 +

3 1
2PN Vo K
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=  x-2y=0 Q)

Ly =(2+i)(x+iy)+(i—2)(x—iy)—4i=0

= (2x—y)+(y—2x)+i(2y +x+x+2y)=4i
= 2X+4y=4 = x+2y=2 (2)

1) +(2) = 2x=2=x=1

Then 2y=2-1=1= y=%

oo

Also, iz+Z +1+i=0
i(x+iy)+(x—iy)+1+i=0

= —-y+x+1=0
X-y+1=0
Sl
Now, radium =r = 2 :2:3
Ji+1 \/E 2\/5

@vomg

L-0 L, =0

78.  The image of the point (3,5) in the line x—y+1=0, lies on:

1) (x—2) +(y—2)° =12 2) (x=2)° +(y—4)* =4

3) (x—4)* +(y+2)* =16 4) (x—4)* +(y-4)* =8
Key:2
Solution:

Let P(xly;)=(3,5)Image of P is Q (h,k)

L=x-y+1=0

h-3_k=5__,(3-5+1)

1 -1 1+1
h-3_k-5_ (- __,
1 -1 2

= h=+1+3=4 k-5=-1=k=4
= Q(hk)=(44)

(4,4) lies on(x — 2)2 +(y—4)2 =4

(By optimal verification).
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79.  The total number of positive integral solutions (x, y,z) such that xyz =24 is:

1) 36 2) 45 3) 24 4) 30
Key:4
Solution:
Given xyz =24
=2x12

—2x2x2x2x3=23x3'
No. of positive integral solutions
N .03
Case (1) : 2° X z
(i) Xy 7

X+ xo+ X3=3

No. of ways =(n+r-1) ,=5; =10

Case (i1) : 3' X y
(1) ii/ d

X1+ X9+ x3=1

No. of ways =(n+r-1). =3 =3

Cr—1
No. of +ve integral solutions =10x3=30.
80.  The equation of the line through the point (0,1,2) and perpendicular to the line

x—l_y+1_z—1i

S:
2 3 -2
X _y-1_z2-2 p Xyl 2-2
-3 4 3 3 3
3)§:y__122__2 4)§:y__122__2
3 4 3 3 4 -3
Key:1
Solution:
Point (0,1,2)
Given line is x-1_y+l_z-1

3 -2
Equ. Of required line passing through (0,1,2) is
x-0 y-1 z-2

1 m n
Here 2/+3m—-2n=0 (1)
By verification, eq. of req. line is
X y-1 z-2
3 4 3
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(NUMERICAL VALUE TYPE)

This section contains 10 questions. Each question is numerical value type. For each question, enter the correct numerical value (in decimal notation,
truncated/rounded-off to second decimal place. (e.g. 6.25, 7.00, 0.33, 30, 30.27, 127.30). Attempt any five questions out of 10.
Marking scheme: +4 for correct answer, O if not attempted and O in all other cases.

81. The graphs of sine and cosine functions, intersect each other at a number of points and
between two consecutive points of intersection, the two graphs enclose the same area A.

Then A% is equal to

Key:64
Solution:
57
4
A= J (sinx—cosx)dx
2
4
=—(cosx)SZ —(sin x)5”/4 :—{ 1 _1}—{ 1 _1}
i i V2i2] [V242
2 2 4
V2 2 2

At =2%(4) A* =64
82. Let A, Ay, Ag,...... be squares such that for each n>1, the length of the side of A, equals

the length of diagonal of A, 4. If the length of A is 12 cm, then the smallest value of n
for which area of A, is less than one, is

Key:9
Solution:

SMeswelZ,lZ , 122 ........

(V2) (v2)
2
12n_1 <1
(v2)

144 <21

215144

n-1>8

n>9 n=9
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83.  If the system of equations
kx+y+2z=1
X—-y-2z=2
—2X—-2y—-4z=3
Has infinitely many solutions, then k is equal to
Key:21
k 1 2
Solution: A=|3 -1 -2|=0
-2 -2 -4
k 1 1
Az3=[3 -1 2/=0 = k=21
-2 -2 3
A1=0and Ay=0 = k=21

84.  The locus of the point of intersection of the lines (\/§)kx +ky — 43 =0 and

J3x— y— 4(\/§)k =0 is a conic, whose eccentricity is
Key:2

Solution: k(\/§x+y)=4\/§, (*/i)\(/% y}(\@x+ y):4\/§

2 2
2 2 X y 16+48 \/7
3X“ -y =48 — =1 ‘/ V4 =2
y 16 48

85.  The number of points, at which the function f (x) =|2x+1-3|x+ 2|+ ‘xz +X— 2‘,x eR

is not differentiable, is

Key:2

Solution:
f(x):\2x+1\—3\x+2\+‘x2+x—2‘
=\2x+l\—3\x+2\+‘(x—l)(x+2)‘

, x2 +2X+3, X< -2

—x —-6x-5 -2<x<-1

f(x)=

—x —-2X-3, —%<x<1

x2—7 Xx>1
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1
NOT DIFFERENCE AT _E’l

NO OF DIFFERENTIABLE POINTS 2

86. Let f(x) be a polynomial of degree 6 in X, in which the coefficient of x8 is unity and it

f .
has extrema at Xx=-1 and x=1. If Iimﬂzl, then 5f (2) Is equal to

X— ¥
Key:
Solution:
87. Letda=i+2]-kb=i-]and c=i- j—Kkbe three given vectors. If F is a vector such
that Fxd=Cx4 and F.b =0, then .4 is equal to
Key:12
Solution: =1 +2j+kb=i-],c=i-]-k

=3 +3] -3k
ra=3+6+3=12
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X y Z
88. Let A=|y z x|,where X,y and z are real numbers such that x+y+z >0 and

Z X Yy
xyz=2. If AZ:Iy,thenthevaIueofx3+y3+z3 IS
Key:7
Solution:
X Yy zZ)(Xx y z 1 00
A2=yzxyzx=010
Z x yNz x vy 0 01
= x2+y2+22=];xy+yz+zx=0
Gl

\A\Z =1=|Al=+1= 3xyz—(x3+ y3 + 23)=J_rl

3(2)i1:x3+ y3+ 28

= x3+y3+z3=7or5

x3+y3+z3=7

a -b
8. IfA=| and (1 + A)(I —A)_l{b a] then 13(a? +b?) is equal
tan(—j 0
L 2 —
to
Key:
Solution:
0 —Tang 1 0
A= 2land | =
0 1
+Tan— 0
1 —Tang 1 Tan—
(1+A)= 2l A=
Tan— 1 —Tan— 1
T 1 —Tang
(1-A) =
Tang 1
2
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0 0

Now 1 -Tan— 1 -Tan—
(1+A)(1 - A) = , 2 . 2
Tan— 1 Tan— 1
2 2

20 0
1-Tan E —2TanE _[a b
2Tan2 1—Tan22 b a

2 2

a:1—Tan29 b= 2Tang
2 2

2 2
13(a2 +b2)_13{(1—Tan2§j +4Tan2§} _13{(1+Tan2§] }_l3sec4%

90. The total number of numbers, lying between 100 and 1000 that can be formed with the
digits 1,2, 3, 4, 5, if the repetition of digits is not allowed and numbers are divisible by
either 3 or 5, is

Key:32

Solution:

Sum of digits =1+2+3+4+5=15

EI:I:'» divisible by 3 _> divisible by 5

4x3ways =12

3,4,5—(sum12)—»3!=6
2,3,4—(sum9) —»3!=6
1,3,5—(sum9)—>3!=6

1,2,3—>(sum6) —>3!=6

Repaired no. of ways =24+12-4 =32.
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