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Question 1. Dimension of solar constant is:
(1)) MLT"
2) MLT”
3) M'L'T
(4) MLT”
Ans. (1)

Sol. Solar constant = Encrgy

Time Area
B Ml L2 T72
TL

— MILOT—3

Question 2. In the given diagram a 0.1 kg bullet moving
with speed 20 m/sec strikes 1.9 kg mass and get embedded
in it. Find the kinetic energy of the mass with which it will
strikes the ground is.
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(4)301J

Ans. (2)

Sol. Conservation of linear momentum
0.1 x20=(0.1+19)xv
v=1m/s
Using work energy theorem
W = Ak

2><g><1:k—%><2><12

S k=21

Question 3. A mass m is moving in SHM on a line with
amplitude A and frequency f in a spring-mass system.
Suddenly half of the mass comes to rest just at the moment,
when it crosses mean position, then the new amplitude
becomes AA, then A will be

1
(1)
1
2) —
@5
(3) V2
(4) 1
Ans. (3)



Sol. As the external force is absent, by conservation of linear
momentum

mu =myv,

m
mAo=—A"'m'

2
m,A\/EZEA. |k
m 2 m/2

A:%\/EA'

A'=+2A

Question 4. A loop of area 'S' m? and N turns carrying
current '1' is placed in a uniform magnetic field 'B' with its

plane parallel to B. If torque 't' is experience by loop due to
magnetic field, find | B |

T

(D ~0
Nt

(2) Sy
1T

(3) NS

St
(4) Ni



Ans. (1)
Sol.

t A
— |
~—_

T= ‘1\7[ X B‘ = NiABsin (90°)

'Y W W W

W

= N1AB = NiSB
T

:>B:—.
Ni1S

Question 5. A block starts going up a rough inclined plane
with speed Vj as shown in figure. After some time reaches

: : : : vV, . :
to starting point again, with a speed 2“ . Find coefficient of

friction 'u' . Given g = 10 m/s2.

(1)0.15
(2) 0.35



(3) 0.75

(4) 0.80
Ans. (2)
Sol.

B(S10P)

v,
2
A
AtoB
a =gsmn30°+pgcos30°
:§+Mg\/§;g:10m/sz
2 2
V' -2a(s)=0
\'%A .
s=— ... (1
e O
Bto A
g w3
a ==—-———¢
2 2




S = 8a02 ... (11)
From equation (i) and (i1)
\A'A
a 4a
—a, =4a

= 5+5\6u = 4(5—5ﬁu)

= 5+ 531 =20-203u = 25V3u =15

J3

=>u=—=0.35
> 5

Question 6. An ideal gas is heated by 160 J at constant
pressure, its temperature rises by 50°C and 1f 240 J of heat is
supplied at constant volume, temperature rises by 100°C,
then its degree of freedom should be:

()3
2)5
3)6
4)7
Ans. (3)
Sol. At constant pressure:

AQ =nC AT



=160 =nC .50 ... (1)
At constant volume

AQ =nC AT

= 240 =nC,_.100 .. (2)
Equation (1) divided by (2)
160 _ C, 50

240 C, 100

Question 7. In the given diagram resistance of voltmeter is
10 kQ . Find reading of the voltmeter.

@

s A
40001 8000

I L
LA

Bv

(1) 4v

(2) 3.23v

(3) 1.95v

(4) 1.26v
Ans. (3)



W ‘L"I
| 10000 400/
Wy
80012

Let voltmeter reading is v

Y 400+ ——+ Y 1800=6
400 10000 400

:>V+8—V+2V—6
100

Tiv
BT
150
77

6

\Y =1.95v

Question 8. In the given figure, there are two concentric
spherical shells, find potential difference between the
spheres

"

2
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Ans. (4)

Sol. V. = KQ + KQ,
mner R 4R

V = KQ + KQ,

outer 4R 4R

Potential difference

nnnnnnnnnn

3kKQ 3 Q
4 R 1l6me R

Question 9. A body cools from 50°C to 40°C in 5 minutes in
surrounding temperature 20°C. Find temperature of body in
next 5 minutes.

(1) 13.3°C
(2) 23.3°C



(3) 43.3°C
(4) 33.3°C
Ans. (4)
Sol. Using Newton's Law of cooling
5501\;10 - K(S 0 ; 0 20) ...... Q)
Next 5 Min.
%—e _ K(402+ o_ 20) ...... (i)
Dividing (ii) / (1)
40-6 40+0-40 ©
10 50+40-40 50

40-0="2
5
20050 =0

200

-0 =33.3°C

Question 10. A square wire loop of side 30 cm & wire cross
section having diameter 4 mm is placed perpendicular to a
magnetic field changing at the rate 0.2 T/s. Find induced
current in the wire loop.

(Given: Resistivity of wire material is 1.23 x 10-8 €2m)



(1)5.34 x 102 A
(2)3.34 x 102 A
(3)7.34 x 102 A
(4) 1.34 x 102 A

Ans. (1)
Sol. «<Q I
R =M
) A
dp dB
=BA;|le|=—=—(A
¢ el dt dt( )
e |dB (A)2 O.2><{Tc><2><10‘3}2
1=—= =
R |dt|pxL 1.23x10"x4x0.3
~ 02xm x10"
1.23x10°x0.3
=5.34x10°A

Question 11. Electric field of an electromagnetic wave is
E=E, cos (ot - kx)j’ . The equation of corresponding

magnetic field at t = 0 should be:

(1) B= EO\/Ecosk(lA()



(2) B= E cosk xk

e
(3) B= EO\/ECOS kx(—f{)

. E A
(4) B=—— coskx(—k)
“0 EO
Ans. (1)
Sol. B, = E__ B _ E U, €
C 1/4u, e

As the light is propagating in x direction
& ExB | C
~. B should be in k direction

Hence, option (1) is correct.

Question 12. Given two points sources having same power
of 200W. One source is emitting photons of A, =500 nm

and other emitting X-ray photons of A, =1 nm . Find ratio of
photon density from both the sources?

(1) 200
(2) 500
(3) 250
(4) 0.4



Ans. (2)
Sol. Ps - Power of source

h .
P = nTC; n = no. of photons emitted/s

:>nOC7L:>£=L=500
n

2 2

Question 13. Image of a point object placed on principal
axis at a distance of 30 cm from the mirror 1s formed at 10
cm from the mirror. If object start moving with velocity 9
cm/sec. Find initial velocity of image.

(1)-9 cm
(2) -4 cm
(3) -1 cm
(4) -3 cm
Ans. (1)
Sol. Velocity of image

10°
=——(9
302 ( )

= -1 cm/sec



Question 14. Mass density of a sphere having radius R

2

varies as p =p (1— !
0 R

. j . Find maximum magnitude of

gravitational field.

[} +|1H—2:

(1) irpooR

23

2) —Tpo R

8\/5
(3) 2—7nGpOR

(4) inGp R
Ans. (3)

Sol.




dm = px4nx’dx

=p, (1 — X2 jx 4nx’dx
r

m:4np0f(xz—x jdx
0 R2
m = 4np, .

3 S5R°
E:Gm

G rr
=—x4np, | ——
I ( 3 5SR° j

E:4nGp0(£— : j
3 5K

E 1s maximum when

0= 4nGp (13-
dr r 3 SKR°
:>r=£R
3
B —anGp, xOR[L_1.5
3 13 59
E :&nGpOR
27



Question 15. Two light rays having the same wavelength A
in vacuum are in phase initially. Then the first ray travels a
path L; through a medium of refractive index nl while the
second ray travels a path of length L, through a medium of
refractive index ny. The two waves are then combined to
produce interference. The phase difference between the two
waves at the point of interference is:

2T
(1) T(Lz -L))

Ans. (2)

Sol. The optical path between any two points is proportional
to the time of travel. The distance traveled by light in a
medium of refractive index p in time t is given by

d=vt ... (1)

where v 1s velocity of light in the medium. The distance
traversed by light in a vacuum in this time, A = ct

=X d [from equation (i)]
\%



This distance is the equivalent distance in vacuum and is
called optical path.

Here, optical path for first ray = n;L;
Optical path for second ray = nyL,
Path difference = n;L; - noL,

Now phase difference

= % x path difference

= %x (nlL] —nsz)

Question 16. Constant power P is supplied to particle having
mass m, initially at rest. Choose correct graph.

(D

distance |s)
3

»tHime

(2)



distance s

» time
3)
ldistance (5)
/ * time
(4)
‘di-'tancc {s)
» time
Ans. (3)

Sol. P.t = lmvz = V= [‘ /2—P]t“2
2 m
t 2Pt
S = gvdt = ‘/—({t”zdt
m
B 2_P t3/2
Nm 3/2
\/87
S=,[—.t
Om




Question 17. A p - n junction becomes active as photons of
wavelength; A =400 nm falls on it. Find the energy band

gap”?
(1)3.09 eV
(2)4.51 eV
(3)2.45eV
(4) 5.34 eV

Ans. (1)

Sol. A =400 nm

Band gap E = he 3.09¢eV
A 400

Question 18. In the diagram three point masses 'm' each are
fixed at the corners of an equilateral triangle. Moment of

. . . N :
inertia of the system about y-axis is 0 ma?, N is:

(1) 25
(2) 50



(3) 75
(4) 100
Ans. (1)

Sol. I=mxQO’+ma’ +m(%)

5 25
=—ma’ =—ma
4 20

N =25

Question 19. A rod is rotating with angular velocity  about
axis AB. Find cos 6

-'t;u ﬁl’:}

Y

0

(D

g
200’

g
2
2) {oy’
2g

) 120)

3g
4
) 200



Ans. (4)

Sol. Torque of centrifugal force

: m , .
T, =dmxsin 6o x cos 6 = — o sin O cos O/ x*dx

m/’®’ sin0cosO

f 3
T, =T,
(. m/’®’ sin O cos O
mg—sin 0 =
2 3
cos0 = 3
200

Question 20. In a diamagnetic sphere a cavity is made at its
centre and now paramagnetic material is inserted in the
cavity. The sphere is kept in a external magnetic field at
centre.

()0
2)B



(3) BO>B
(4)B0<B
Ans. (1)

Sol. When magnetic field is applied diamagnetic substance
produces magnetic field in opposite direction so net
magnetic field will be zero.

Chemistry

Question 21. A mixture of one mole of each of O2(g) Ha(g),
He(g) exists in a container of volume V at temperature T, in
which partial pressure of Ha(g) is 2 atm. The total pressure
in the container is:

(1) 6 atm
(2) 18 atm
(3) 33 atm
(4) 24 atm
Answer: (1)

Solution:

n RT
P =—
: Vv

asn, t & V constant So

P =P =P _=Z2atm



SO’PTotal = PH2 + P02 T PHe

= 6atm

Question 22. What is the concentration and %(w/w) of 5.6 V
H>0O, solution? [Given molar mass of H,O, = 34 g/mol
density = 1 g/mL]

(1)0.5,1.70
(2) 0.25, 1.70
(3) 0.5, 0.85
(4) 0.25, 0.85
Answer: (1)
Solution:
For H>O»

Volume strength 5.6
11.2 112
Y% (w/w)x10xd
GMM
Y% (w/w)x10xd

34
0.5x34

10

Molarity = =05M

Molarity =

0.5=

1.7

Yo(W/w) =

Question 23. Find incorrect statement about manganate and
permanganate ions.



(1) Both manganate and permanganate ions are
Paramangnetic

(2) Manganate ion is green in colour while parmanganate
ion is purple in colour

(3) Both manganate and permanganate ions have
tetrahedral shape

(4) In manganate and permanganate ions Mn from pn-

pn bond with oxygen.
Answer: (1)
Solution:
Manganate Permanganate
MnO% MnOY
i I
+6 +7
Mn Mn
= N P N A
o | "o Il Yo
o 0]
Paramagnetic, green in colour, Diamagnetic, purple in colour,
Tetrahedral & contains pr-dr bond Tetrahedral & contains pr-dn bond

Question 24. Among the following statements identify the
correct set of statements

(a) Size of Be is smaller than Mg
(b) Ionisation energy of Be is greater than Al
(c) Both Be and Al form covalent compounds readily
(d) Both Be and Al does not react with nitrogen
(1)a, b, c
2)a,c,d



3)b,c,d
(4)a,b,d
Answer: (1)
Solution:
Both Be and Al react with nitrogen to form nitride
3Be+ N, (air)—A>Be3Nz
6Al+3N —— 6AIN

Remaining all statements are correct.

Question 25. In 0.1 M HCI solution, 0.1 M NaOH solution is
added gradually then identify the correct graph this titration.

(1)
Th
pH

_II.' = = =

Volume of NaOH

(2)
r1

pH
?’ = = =

Yolume of NaOH



Volume of NaOH

-

.T
pH

YVolume of NaOH

Answer: (2)

Solution:

At equivalence point pH is 7 and pH increases with addition
of NaOH so correct graph is (b).

Question 26. For the reaction, 2A +3B + %C — 3P

The correct relation between the rate of reaction of species
A, B and C 1s:

dn, 2dn, 4dn
dt 3dt 3 dt
dn, :3dnB _3dn,
dt dt 2 dt

(D

(2) 2



3dn, dn, 3dn,

3) — =—L =—
() 2 dt dt 4 dt
dn dn dn
(4) A — B — C
dt dt dt
Answer: (1)
Solution:

For a given reaction

1 dn, ldn,  2dn
rate = ————=———+=

2 dt 3 dt 3 dt
dn, 2dn 4dn

dt 3 dt 3 dt

rate =

Question 27. The crystal field configuration of complexes
[Ru(en);]Cl, and [Fe(H,O)s]*" respectively is:

(1) tags, g2 and trgs, €80

(2) tags, €20 and trga, €go

(3) tags, €22 and trga, €g>

(4) tags, €go and tags, €20
Answer: (2)

Solution:
[Ru(en);]Cl, = Ru*" = 4d¢ = t2g6, 620
[Fe(H,0)6]*" = Fe?" = 3ds tg4, €22



So, correct answer is (2).

Question 28. What is the valency of an atom if its successive
ionisation energies respectively are 800, 25356, 32456
kJ/mole?

(1)3

(2) 4

3)5

(4) 6
Answer: (1)
Solution:

As difference in 3rd and 4th ionisation energies is high so
atom contains 3 valence electrons. Hence valency of the
atom 1s 3.

Question 29. For a hypothetical case let value of 1 is define
as 0,1, 2,3 .....(n + 1) for principle quantum number n

(1) Atomic number of 1st noble gas is 8
(2) Atomic number of 1st alkali metal is 9
(3) Carbon has electron in 2pz

(4) Element with atomic number 13 has half-filled
valence shell

Answer: (4)



Solution:

Forn=1 valence of | =0, 1, 2 Electronic configuration
= 1s21p61d10

(1) 1st noble gas atomic number is 18

(2) 1st alkali metal electronic configuration =
1s21p61d102s1 = (Z=19)

(3) Electronic configuration of C(Z = 6) = 1s21p4
(4) Z = 13, Electronic configuration = 1s21p61d5
So it has half-filled electronic configuration.

Question 30. A current of 2A is passed through a dichromate
solution for 5 min. Then 0.104 g of Cr** ions are formed.
What is the percentage efficiency of cell?

[Given Cr, O +14H" +6e — 2Cr” +7H O, Atomic mass of
Cr=352]

Answer: 96.50
Solution:
Charge (q) =it=2 x5 x 60
= 600C = (ﬂ Fj
96500
CrO +14H +6e — 2Cr" + THO

600 ). 1(_ 600 .
96500 ) 3196500



1 600

Theoretical mass of Cr3+ = —x x52g
3 96500
So, efficiency =
Wew 100 = 0.104x3%x96500 <100 = 96.50
52x 600

Question 31. How much volume of 0.1 N NaOH will
neutralize 10 mL of 0.1 N phosphoric acid?

Answer: 10.00

Solution:

Phosphoric acid is phosphorous acid (H3PO3).
NaOH + H PO, - NaH PO, +H O

For neutrization

(NV), =(NV)

acid base

0.1x10=0.1x(V,)
V. =10mL

Question 32. In Isotonic solution of protein A and protein B,
0.73 gram of protein A 1s dissolved in 250 ml while 1.65
gram of protein B is dissolved in 1 L solution, then what is
the ratio of molecular mass of Protein A and protein B?

Answer: 01.77

Solution:



For 1sotonic solution
[,Ci=12C, {For proteini=1}
C1 - Cz
0.73x1000 1.65
:> =
M x250 M, xI
M, 0.73x4

= =1.77
M 1.65

B

Question 33. 6.022 x 10?? molecules of a compound X has

mass 10 g. What is the molarity of solution containing 5g of
‘X’ in 2 Lit. solution, answer as P [Where M =P x 1073
Mole/Lit]

Answer: 25.00

Solution:

6.022x10” 10
6.022x10” Molar mass of X

So molar mass of X =100 g

Number of mole of X =

=0.025M

Molarity = 1

00x2

Ans.=0.025 M
M=25x%x10-3
SoP =25



Question 34. Write down nucleophilic substitution (SN>)
order for following.

CH—CI CH=—CI
CH=—CI CH:-CI
NO2z
NQOz OzN NO;
NO: NQOz

() (i) (i) (iv)
(1H)1>i1>111>1v
2)iv>ii>1>1
3)i1>i1>1>1v
A i1>1>1>1v
Answer: (3)

Solution:

SN, reaction depend upon — I, — M effect on substrate. On
increase — I, — M, effect rate of SN, reaction increase.

Question 35. Identify structure of A in following reaction
sequence.

(i)CH;MgB: Conc . H;30, ]
A LB, s, D + E

(i))H;0" \ Zn/ —-|2|:| WA]; 0

PhCOOK* + Ph—CHz0H

(D

O

[l
: » CHz—C—-CH=



(2)

: » CH-CH-—-CHO

3)
i
@, C—CH—CH=
(4)
I
C—CHs
CH=
Answer: (1)
Solution:
Clir ?H _CH:
CRZC-CR s CHE‘?_CHS‘ Conc H,50, CH:C\CH
{ii)HzO" CHs A :
(A) ®) (©)
CHO ﬁ
9, @ + CH:—C—-CHa
ZniH,O
(D) (E)

0
: | :
Question 36. Calculate —C— in given structure of peptide

chain.




Asp — Gly — Lys

Answer: 4.00
Solution:
Aspartic acid Lysine
[\|“_|: Glycine NHz
HOOC-CH:~CH-COOH NHz-CH—COOH NH;—{CHz};—(IEH
COOH
il i
HzN—ILllH—C—NH—CHz—C—NH—?H—CDDH
(lez {(le2):
(COOH o NH
Asp Gly Lys
Question 37. Match the columns
Column-—I Column—II
(A) Chloramphenicol (a) Antacid
(B) Ranitidine (2) Antithistamine
(C) Phenelzine (nardil) (3) Antibiotic
(D) Morphine (d) Analgesic
(5) Antidepressent

(1) A-1; B-2; C+4; D-5

(2) A-3; B-2; C-5; D4

(3) A-2; B—4; C-5; D-1

(4) A-3; B-2; C-1; D-5
Answer: (2)




Solution:

CH(NO,)
Me,N / \ Il 4
o 5 - .
O \AN-’/C\NI Me Antihistamines

H

aniticline

NITINH,
©/\/ — Antidepressant drugs

Pheneleane [Nardil)
NHCOCHCL
O”N@T]'[_Cf'l—C!'lﬂul ' _, Antibiotics

OH

Chloramphenicol

— Analgesics

Morphine

Question 38.
X

Find product of above reaction

(D

o<

(2)




o<
®)

4

o<

Answer: (1)

Solution:

a Bq_ BuOK >_<_+ >_<_
[z ' .
Major product

This is an example of E, reaction and due to bulky base final
product is Hoffmann alkene.

Question 39.

(A) B is less water soluble than A
(B) B is more crystalline in nature than A

(C) B has more boiling point than A



Select correct statement regarding above structures.
(1) A, B are correct
(2) B, C are correct
(3) Only C are correct
(4) A, B, C all are correct
Answer: (2)
Solution:

Due to inter molecular H-Bonding in B, than A, B 1s more
soluble and having more B.P point than A.

Question 40. Write down decreasing order of Nucleophilic
addition reaction of following Propanal, Butanone,
Propanone, Benzaldehyde

(1) Propanal > Butanone > Propanone > Benzaldehyde
(2) Propanal > Benzaldehyde > Propanone > Butanone
(3) Propnone > Propanal > Butanone > Benzaldehyde
(4) Propnone > Butanone > Benzaldehyde > Propanal
Answer: (2)
Solution:

Rate of NAR o — 1 — M on substate

o~ /ﬁ\ /E\/ Ph-CHO

(1) @) ) (4)



1>4>2>3

Question 41. Which of the following statement are incorrect
statement(s) for acid rain

(A) It corrodes water pipes
(B) It 1s not harmful for trees and plants

(C) It does not cause breathing problem in human being and
animals

(D) It damages building and other structures made of stone
or metal.

(1)A&B
2)B&C
B3)A&C
4)B&D
Answer: (2)
Solution:
(B) It 1s harmful for trees and plants

(C) It causes breathing problem in human being and
animals.

Mathematics

Question 42. If i 2 —dx = E, then k =
' (l—xz) 6




(1) 32+

(2)2\/§—n
(3) 243+
(4)3\/5—75

Ans. (2)

k ;- x .

Sol. — =1 —dx x =sin0;dx =cos0dO
6 °(1—X2)

Lk _jsm  sede — K-S0 sedo
6 '(1-sin’0) 6 °'cos'0
k = S 1
g = [tan’ Odezg(sec 6-1)d6 =

k w (1w} 2J3-m
—=(tan0-0) =| —=-=|=
6 (tan®-6), (ﬁ 6) 6

:>k:2\/§—n.

2 2 2 2

Question 43. Let 2 Y _tand =2 —lare ellipse and
25 b 16 b’

hyperbola respectively such that e; e2 = 1 where e; & e, are
eccentricities. If distance between foci of ellipse 1s avand
that of hyperbola is Bthen (o, 3) =

(1) (4,5)
(2) (8, 10)




(3) (10,7)

(4) (4, 10)
Ans. (2)
Sol.elz‘/l—b—;ezz,/ler—
25 16
erex=1
= (ee,) =1 = LA | UL
25 16
:>1+b —b — b =1
16 25 25x16
:Lbz—b—:o =b" =9
16.25 25.16
elz,/l—i:i
25 5
€, = 1+i:§
16 4
a=2(5)(e)=28
B=2(4)(e,)=10



Question 44. Two equal circles of radius 25 passes through
the extremities of Latus Rectum of y2 = 4x then the distance
between centres of circles is

(1)4
(2) 8
3)2
(4) 6
Ans. (2)

\ Ci 5(1,555)) C2
Sol.

CC =2CS=220-4=38

Question 45. If

V1+x

B(x) will be
(1) 1+x,/x
2) 1-x,—/x
(3) 1+ x,—/x
4) 1-x,+/x

Jsinl( Vx de:A(x)tan1 x +B(x)+C, then A(x) and



Ans. (3)

Jx
Sol. I =/sin” dx
[V1+X

Let, x =t = dx =2dt

[=/2ttan" tdt
=2 tanlt.t——J 1 .t—dt
[ 2 1+t 2
— 2| tan" t.t——lIH_t _ldt}
| 1+t

=t’.tan" t—I(l— I jdt
1+t

=t'tan ' t—t+tan t+C
zxtan“\/;—\/;+tan"\/;+C
=(x+1)tan" Vx —Vx +C = (Ax)=x+1 & B(x)=—/x

Question 46. The coefficient of term independent of x in the

expansion of (3X —%) is A, then the value of 18A1is
X
(19
(2)7
3)6

(4) 4



Ans. (2)

Sol. T ='C (3") (_ij
; 2 3x
:9C (Ej (_lj X1873r
"\ 2 3

For the term independent of X put 18 —3r=0=1r=06
=T =°C 37 (1 _C 1) _9x8x7(1) (7
2 3 6 3x2x1\ 6 18

Question 47. If |z —1| =Re(z, ),

z,—1/=Re(z,) and arg
(Zl —Z, ) = g, then Im(z +z,) =
1

1) —
()\5

@) %

5

3
(3) =~

(4) 3
Ans. (2)

Sol.Let z =X, +1y,z, =X, +1y,



|z, —1|=Re(z,)

(x, 1) +y =x’

y'=2x +1=0 ...(1)

|z, —1|=Re(z,)

(x,—1) +y. =x

V' =2x. +1=0 ...(2)

y. -y —2(x,-x,)=0

(v, =¥ )y, +y.) =2(x, —x,)

X —X
Y1 +Y2 :2(}]1 _yzj (3)

Also, arg(zl — zz) = g

tan"| 2= | =X
X —X, 3

LT 3 (4)
X —X
2
Sy Yy, :ﬁ = Im(zl+zz)



Question 48. The probability of 5 digit numbers that are
made up of exactly two distinct digit is

135
) 10°
125
10°
144
10°
127
) 10°
Ans. (1)
Sol. Total = 9(104)

(2)

3)

Favourable = °C; (25 - 2) + °C; (24 — 1) = 36(30) + 9(15) =
1080 + 135
36x30+9x15  4x30+15 135

Probability = :
9x10° 10° 10°

Question 49. Let (A° +1)x° —4Ax +2 = Obe a quadratic

equation, then set of values of Aif exactly one root of
quadratic equation lies in (0, 1) is

(1 2, 3)
(2) (1, 3)
3)[1,2)



(4) (1, 3]
Ans. (4)
Sol. £(0).f(1)<0
=2(M +1-40+2)<0 =2(AM —41+3)<0
(A-1)(A-3)<0
= 7\.6[1,3]

Butat A =1, bothrootsare 1 so A =1

Question 50. The orthocentre of AABCwhere vertices are
A(-1,7),B(-7, 1), C(5,-5) is

(1) (-3,3)
(2) 3,-3)
3) (3, 3)
(4) (-3,-3)
Ans. (1)
Sol.

A(-1,7)

B(-7,1) D C (5,-5)



6 1

m, “ 10 >
~.Equation of ADisy—7=2(x+1)
y=2x+9 ...(1)

AC _—_6_
. Equation of BE is

y—lz%(x+7)

m -2

y=§+% ..
By (1) and (2)

X+9

2x+9 =

= 4x+18=x+9
—3x=9 =x=-3

Sy=3

Question 51. m A.M. and 3 GM are inserted between 3 and

243 such that 2nd Gm = 4th AM then
m=.

Ans. (39)
Sol. 3, Al, A2, A3, ....... Am, 243



d— 243 -3 B 240
m+1 m+1

3,G1, G2, G3, 243

r= (%) —(81)" =3

G2 = A4

—=3(3) =3+4[ . ):27=3+ 60 —m+1=40
m-+1 m+1

— m =39

Question 52. A normal is drawn to parabola y2 = 4x at (1, 2)
and tangent is drawn to y = ex at (c, ec). If tangent and
normal intersect at x-axis then find C.

Ans. 04.00
Sol. For (1,2) of y2 =4x =>t=1,a=1
Normal = tx + y = 2at + at3
= X + y =3 intersect x-axis at (3, 0)
d
y=¢ :d—i:e*
Tangent > y—¢" =¢° (X—c)
At (3, 0)
=0-¢ =¢"(3-¢c)=>c=4



Question 53. If relation R, = {(a,b) ra,beR,a’+b’ € Q}
and R = {(a,b) ra,beR,a’+b’ ¢ Q}
Then

(1) R; 1s transitive, R, 1s not transitive

(2) R; 1s not transitive, R, is not transitive

(3) Ry 1s transitive, R; 1s transitive

(4) R, 1s not transitive, R, is transitive
Ans. (2)

Sol. For Ry, let a =1++/2,b =1-+/2,c = 8"
aRb=a +b’ :(1+x/§)2 +(1—\/§)2 =6€Q
bR = b +c =(1-2) +(8") =3€Q
aRc=>a +¢ =(1+2) +(8") =3+4J2¢Q

.. Ry 1s not transitive.

For Ry, let a=1++2,b=+/2,c=1-+/2
aRb=a’+b’ =(1+2) +(v2) =5+222Q
bRe= b +¢ =(v2) +(1-42) =5-242¢Q
aR.c=>a’ +c = (1++2) +(1-+2) =6<Q

.. R» 1s not transitive



Question 54. If the sum of first n terms of series

20+ 19§+19l+18i+ ..... is 488 and nth term is negative

5 5 5
then find n

(1) -4
(2) 4
()1
(4) 6
Ans. (1)

Sol. Given series is: 100 + 08 + A + v +

5 5 5 5

This forms an AP with a = %, d= —%

5

Tn<0

= n" —-10In+2440=0
— n=061 or 40

Since n > 51, therefore n = 61



Question 55. Surface area of cube 1s increasing at rate of 3.6
cm2/s. Find the rate at which its volume increases when
length of side a is 10 cm.

(19
(2) 10
(3) 18
(4) 20
Ans. (1)
Sol.
S=6a"= a5 _ 12a.% =36 = 12(10)% =3.6= da _ 0.03
dt dt dt dt
V=a = av _ 3(10)2 (ij =9cm’/s
dt 100

Question 56. Which of the following point lies on plane
containing lines

?zi+k(i+3+l§)and f—z—j+p(—§—2}+f<).

(D, 3,6)



(2) (19 '39 6)
(3) ('29 19 2)
4 (1,3, 1)

Ans. (2)
i j k
Sol. Normal of plane ={1 1 1
-1 -2 1
n=3i-2j-k

D.R.’s=3,-2, -1
Plane =3(x-1)-2(y-0)-1(z-0)=0
= 3x—-2y-z-3=0

5 2 5 1/3 . 2 1/3
Question 57. lim(a e )1,3 (3X )m =
o (3212 +X2) —(4X2)

N
“)(gj
1(3Y)"
(2)§(Zj
1(2Y
(3)§(§j




1(4Y"
(4) 5(;)

Ans. (4)

%(az +2x° )_2/3 4x —%.(3){2 )_2/3 .6x

%(3::12 +x° )2/3 2X — %(4){2 )m 8x

Sol. lim

1 -2/3
§(3a2) a(4-06) 3
1 -

g(4az)‘“,a(z—8) 4
_4 lz(ifz
3+ 3 \3) 3

Question 58. If x*dy + xydx = 2ydx + x?dy and y(2) = e then
y#d) =7

<1)%+£

=
3

1
3

|
W

W

@) %@
3) Ve
@) %@

Ans. (4)



Sol. x*dy + xydx + 2ydx + x*dy
:>(X3 —Xz)dy = (2—X)de

2—X A B C
Let =—+—+
XZ(X—I) X x x-1

=2-x=Ax(x-1)+Bx-1)+Cx2
= C=1,B=-2and A=-1

dy {—1 2 1 }d
= [— =] = X
y X x  x-1

:>lny:—lnx+g+ln|x—l|+C

X
Sy(2)=e
=1=-In2+1+0+C
= C=In2

lny:—lnx+g+lnlx—1|+ln2
X
atx =4

— lny(4):—ln4+%+ln3+ln2



Question 59. Find the number of 3 digit numbers 1f sum of
their digits 1s 10

Ans. (55.00)

Sol. Let xyz be the three digit number
x+y+z=10,x<1,y>0,z=>0

x—1=t= x=1+tx-120

t>0

t+y+z=10-1

t+y+z=9,0<t,2,z<9

.. Non-negative integral solutions = *-1Cs34



Question 60. If 1 _ b = ¢ then

cos 0 ( 27 41
COS 9+?

0+ —
3
find angle between vectors ai + bj +ck and bi + c} + akif

9=%anda2+b2+cz=l,is

(s
(D B
T

(2) o

27
(3) =

S5t
(4) =

Ans. (3)
Sol.

a b C

009 cos(9+2—nj cos(6+4—nj
3 3
a+b+c _a+b+c
cos@+cos(6+2?nj+cos(6+4?nj 0




—a+b+c=0 =>a’+b +c +2(ab+bc+ca)=0

1
:>ab+bc+ca=—5

Now let angle between given vectors is f
(ai + bj + 012) (bi + c} + alE)

a’ +b +c

S.Ccosh =

ab+bc+ca -1
cos = =
1 2

_2n

=3

Question 61. If (p Aq) — (~ q v 1 )has truth value false then

the truth values of p, q, r respectively are
()T, T, F
2)T,F, T
3)F,F, T
4)T, T, T
Ans. (1)
Sol. (p A q)should be TRUE and (~ q v r)should be FALSE.





