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Physics

Question: Find the relation between «, «, «, «,

Options:

(a) 3

(b) 2

(c) |

(d) 0
Answer: (d)
Solution:

=] Lo

Ao+ 20, +a, —w, =0

Question: YWhat is the expression of Reynold's number?

Options:




(a) 3
(b) 2
(¢) |
(d) O
Answer:
Solution:

Re - il

i
Re = reynolds number
2 =density of the fluid
u = flow speed
L = characteristic linear dimension
1 = dynamic viscosity of the fluid

Question: A bulb is placed at depth 7 from the surface in water of x =4/3.The area through which

light comes out is zxm’ find x
Options:

(a) 11

(b) G

()7

(d) 3
Answer: (b)
Solution:

0

2+
3

4 : . 3
—sin# =1sn90
I

3
sinf? = —
4

L. sin 7
N7 W1 —sin® &

374 374

3

R=3m
:. Area through which light comes out = 7(3) =9zm"

Lx=0




Question: 20 tuning forks are arranged in increasing order of frequency such that every
tuning fork produces 4 beats with previous one. If frequency of last funing fork is double the
first, then the frequency of first tuning fork is?

Options:

(a) 46
(b) 56
(c) 76
(d) 86

Answer:

Solution:
20 tuning forks =19 intervals

Each produces a beat of

4 0. N, of beats producod
= | 9xd =T

If first tuning fork has freg. f then acc.to gn. last one has frequency. 2 f.

|12/ = fET76
. [ =T76Hz

Question: Temp of cold reservoir was 324k and heat given by the hot reservoir was 300J
and heat given to the sink was 180 find the temp of hot reservoirr.

Options:

(a) 540
(b) 335
(c) 232
(d) 457
Answer: 540

Solution:

O Ty

g T

300 7,

— T, = 540K

Question: Find the ratio of rotational kinetic energy to the total kinetic energy of a rolling solid
sphere?

Options:

(a) 7/5
(b) 25
(c) 2/7




(d) 5/7
Answer: (¢)
Solution:

Let m be the mass, r the radius of the sphere and let v and e be the lincar and angular velocities in
rolling down.
Thus total kinetic energy = linear kinetic energy + rotational kinetic energy
I . 1,
=—mv +—lw’
P 2

* .
where 1 is the moment of inertia ie, 7 == ms*

. . 3 1,'(2 I s
Hence, total kinetic energy r?m:' o fem e |
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Question: If C 1s capacity of cmptly capacitor, then what's capacity of

K=3

P
—P
d
3
Options:
(a) 2/3
(b) 3/5
(c) 2/6
(d) 3/2
Answer: (d)
Solution:

For partially filled capacitor




B £ A
[ —i+17k]

Here t = {—f and & =3
2

2 i &y _ &y
' d .d 21 3d
(!‘r——+—_
2 6
3 A 3
=—&—-=
2 vl 2

Question: Find the impulse given o the ball when batsman hits the ball of mass 0.5kg in the
direction of the bowler with the same speed bowler throws it at him which is 15m/s.

Answer:

Solution:

Impulse = Change in momentum
| [ |= Ap|=mv, —my,

Here vel. only changes direction
S A s 2m¥ =2(0:5)(15)
=15N-5

Question: Find cquivalent resistance across AB.

Options:

(a) 3.33 Q

(b) 15 Q2

(€)5Q

(d) 10 Q

Answer: (a)

Solution:

R'=5+5=10Q
. 10x10
10410

R"=5+5=10Q

10x10

Bi= =50
10+10

50




50 50

A 50 B
100
A 50 B
_10x5 504000
10+5 15

Question: Dimensional formula of mutual inductance 1s
Options:

(a) MLT~A™

(b) ML°T2A"

() ML?T2A

(d) MLTA"!

Answer: (c)

Solution:
Dimensional formula for mutual inductance 1s ML2T?A,

Question: What 1s the charge on 15 pF Capacitor
10 Uk 15 pF 20 pF
|| | ] |
N ] N

Options:
(a) 30 uC
(b) 60 nC
(¢) 39 uC
(d) 45 uC
Answer: (b)
Solution:
1 1 1 1 1] 1

R P T
€, € "€ 10 15 20

I 6+4+3
C 60

€]




: 60
L= —E
13
Charge will be same on cach capacitor in scrics.

Q:@xw:fjﬂpﬂ

Question: A body vertically projected at t = 0 scc and another body is project at t = 2 scc
with same initial velocity 50 m/s, then At what time t = sec, they meet.

Options:

(a) 12

(b) 4

(¢c) 6

(d) 8

Answer: (¢)

Solution;

y, = SUt—lXIOXtE
i 2

Y, :50(L—2)—%><]0>~<(L—2)2

At y1 = yz2 bodies will meet

50t —5t° =50t —100-5(t" +4—4t)
20t—20—-100=20

i =6 sec.

Question: The equivalent relation for given circuit will be

Options:

11
a) —+—
( ) LI L'-'
(b Ly +L2—-2M
(c) Li+ L2+ 2M
()L +1L2+M

Answer: (¢)

Solution:

For inductors in series
Leg=L1+ L2

Duc to mutual inductance




Ixcq: Li+Lz+2M

Question: 64 small balls cach of radius 2 em having surface charge density SuC/m® cach
merge and form a bigger sphere. Find the ratio of surface charge density of bigger sphere by
small sphere

Options:

(a)4:1

(by8:1

(c)l16:1

(d) 64 : 1

Answer: (a)

Solution;

small — SP‘C "'I; l-nz
Q= 64x5x4xm(2x10 *)* uC

Let radius of bigger sphere 1s R then

iﬁR.B = 64><£>< Tx(2)
3 3

o)

R=4x2=8cm
A=4xax(8x107%)°
5, = 64x5x4xm(2 il {21-2)2
¢ Axm(8x107)
_ 64x5x4x107

5 =20uC/ m?
B2 T 6ax10" ¢

o
f3i :20:4

O 3

sl |

Question: The energy of emitted photoelectrons from a metal is 0.9 eV and energy of
incident photon is 3.1 eV then the work function of a metal 1s

Options:

(a) 4.0 cV

(b) 2.2 eV

(c) 3.0 eV
(d)3.1cV
Answer: (b)
Solution:
E=0+KE,,
$=3.1-0.9
p=2.2¢eV

Question: Apparent wavelength 1s 670.7 nm and the original wavelength 1s 670 nm. Find the
Relative speed of planet .




Options:

(a) 2.12 x 10° m/s
(b) 3.13 x 10° m/s
(c) 4.14 x 10° m/s
(d) 6.0 x 10° m/s
Answer: (b)

Solution:
We know that Ak, ¥
AoooC
670.7-670 v
670 Ix10*

:>v:flzx3x10“:3j3x10ﬂnfs
670

Question: Arrange wavelengths of gamma, X Rays, Visible & Microwave in ascending
order.

Options:

(a) Gammma < X Rays < Visible < Microwavc
(b) Gamma = X Rays = Visible = Microwave
(¢) Gamma > Visible = X Rays > Microwave
(d) Microwave < Gamma < X Rays < Visible
Answer: (a)

Solution:
<— Increasing Frequency (v)
|“2.', l[fl:: ]“:l:- |“Ih l”_'r- ][]|.: IHl_‘- H:I:ZI H}.\ l”r. ][]-: m! |[:,!' vl
| | | | | | | | | | | | 1
R X orays U 1R Microwave [ Al Long radio waves
Radio wives
[ [ L [ | — [ | _ | | | |
' oo ot ™ e o e I T 1" 1y in 1" 1 hgm)
- TR, Increasing Wavelength (1) —
43 Wisihle spectram e
I I N N O N e (Y Y Y Y Y I (O g Y
-0 00 LE108] F00

Increasing Wavelenath (ry 0 nm —
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Chemistry

Question: Ox1ides of nitrogen having an odd electrons is
Options:

(a) N2Os

(b) N20s

(¢) NO2

(d) N20

Answer: (¢)

Solution:

Question: PhNO> + Sn/HCl — A
A + NaNOz/HCl — B

B + B-Naphthol — C

Whatis C 7

Options:

(a)

(d)

Answer: (d)
Solution;




NO, NH

2
Sn/HCI
-
(A)
4+ —
NH, N,Cl
NHNQ? + HCI
= =
0-5C
(A) (B)
N CI™

Pl

OH

OH
ﬂil_s;‘.\c
(B) B-Naphthol D
(2-Naphthol)

2-Naphthol aniline dye
(Orange-red dye)

Question: Identify the s-block element which do not give flame Test?
Options:

(a) Na

(b) K

(c) Be

(d) Ca

Answer: (C)

Solution: Be and Mg arc the s-block clements that do not give flame test

Question: Which 1s not correct with respect to p-toluenesulphonychloride?
Options:

(a) It is hinsberg’s rcagent

(b) It forms a ppt which is solublc with alkali

(¢) Used to distinguish primary and secondary amines

(d) Tertiary amines do not react with 1t

Answer: (b)

Solution: It forms a ppt which is soluble with alkali only in casc of primary amings.

Question: Which of the following 1s a Metalloid?
Options:

(a) Bi

(b) Sc




(c) Te

(d) Hg

Answer: (c)

Solution: Bi, Hg and Sc arc metals but Tc is metalloid

Question: Which of the following 1s BOD value of polluted water?
Options:

(a) 4 ppm

(b) 17 ppm

(¢) 8 ppm

(d) S ppm

Answer: (b)

Solution: Polluted water has BOD valuc = 10 ppm

Question: Which one of the following does not usually show +3 Oxidation state?
Options:

(a) La

(b) Lu

(c) Ce

(d) Gd

Answer: (¢)

Solution: Cerium shows 4 oxidation state as it obtains noble gas configuration.

Question: Which of the following water soluble vitamin cannot be excreted easily?
Options:

(a) BI

(b) B2

(c) B12

(d) B6

Answer: (¢)

Solution: Water soluble vitamin must be supplied regularly in dict because they arc readily
excreted in urine and cannot be stored (except vitamin Biz) in our body

Question: The correct order of nucleophilicity is

Options:

(a) HoO = OH

(b) NH2 = NH;

(¢) R-OH RO~

(dyH-F-F

Answer: (b)

Solution: Conjugatc anion of a spccics acts as a better nuclcophile. Hence, NH2 1s more
nucleophilic than NH3

Question: A nucleus has 2 types of radioactive decays. The half life of first is 3 hours and for

the sccond 1s 4.5 hours. Calculate the correct half lite of nucleus.
Options:




(a) 0.56 hours
(b) 3.75 hours
(c) 2.23 hours
(d) 1.80 hours
Answer: (d)

Solution:
L
P 0.693
i1’(l.-"E
/al.f — ﬁ'] + /‘1].2
S SRS SR S S i
I].-E (I]."" )1 (I[ '})2 3 4 S 3>‘<45
9
r] 4 = — = 1+8
3

Question: How many angular and radial nodes are in 4d orbital?
Options:

(a) 1.3

(b) 1,2

(c) 2, 1

(d) 1,0

Answer: (¢)

Solution:

Angular nodes = /

Radial nodes=n—-17 -1
Fordd, / =2andn=4
Angular nodes =2

Radial nodes=4-2-1=1

Question:

Hg(OAc),
-
>’\/ NaBH,

OH

(b)
OH




~—
("‘:.
% i —

OH

~—
|
% ‘: g

OAc
Answer: (a)
Solution:
Hg(OAc),
>k/ NaBH,

OH

Question: Tolucne can be casily converted into benzaldchyde by which of the following
reagents?

Options:

(a) CO, HCI1, Anhyd. AICI;

(b) Acctic acid, CS2

(c) (1) CS2 Chromyl chloride, (i1) HzO™

(d) Hz, Pd/BaSOu4
Answer: (¢)
Solution:
CH, CH(OCr(OH)OCI ) CHO
H 0*
+ CrO.Cl —h
Toluene Chromium complex benzaldehyde

Question: Boiling of Hard watcr produccs

Options:

(a) CaCOs3 and Mg(OH):

(b) Ca(OH)2 and MgCQ;

(c) CaCO;3; and MgCOs;

(d) Ca(OH)2 and Mg(OH)2

Answer: (a)

Solution: Boiling of hard water causes the precipitation of calcium carbonate and magnesium
hydroxide.

Mg (HCO,), —"*-» Mg (OH), { +2C0, T

Ca(HCO,), — 5 CaCO, ¥ +1,0+CO, T




Question: Match the Following.

Enzyme Function

) Invertasc (A) Starch to maltosc
1) Maltase | (B) Maltose to Glucose

[1T) Zymasc (C) Sugar to cthanol

IV) Diastase (D) Inversion of Cane Sugar
Options:

(@A) l->D; =B, Il >C; IV—> A
b I—=A11l->BIll>C,IV—>D
) ->D; I >CII-B; IV A
() I->CIIo>B Il —-AIV->SD
Answer: (a)

Solution;

[) Invertase = Inversion of Cane Sugar
[T) Maltasc = Maltosc to Glucosc

IIT) Zymase = Sugar to ethanol

[V) Diastasc = Starch to maltosc

Question: Number of molecules having two lone pairs on the central atom among the
following is:

CHa, H20, Xela, SF4

Answer: 2.00

Solution: XcF4 and H20

Mo A

7 X

F F

P
H H

Question: Number of electrons in tzg orbital of compound formed by reacting [Co(H20)]*"
with excess NHz in the presence of air 1s ;

Answer: 6.00

Solution: [Co(H20)s]*" + 6NH3; — [Co(NH;3)s]*" + 6H20 + ¢

NH; with Co®* acts as a strong ligand.

Hence, all 6 electrons of Co will be present in t2, orbital,

Question: Ecu-Eunew = 10, T = 300 K, prexponential factor is given. Find ratio of Kea to
](.LI]]CEH.

Answer: 1.00

Solution;

Ecu-Eunen = 10, T = 300K

K = Ae B/RT




citl —C ’T
[<'1mu:z1
n i ,'( 1 “',
[<'C:L1 —a |~_5~‘.._1]4><_1CICI ,.| —e Laangn )
e
K
— = (.995 ~ ]
st

Question: 6.1 g of CNG is supplicd with 208 g of oxygen. CO2 and H20O is produced with a
lot of heat. How much COz 1s produced? [Consider CNG as methane]
Answer: 17.00

Solution:
CH4+ 202 — COz + 2H20
6.1g 208 g

. 6.1
No. of moles CH4 = E =(0.38
No. of moles Oz = % = 6.5

CHa4 (CNG) is limiting reagent
0.38 moles CHa will produce 0.38 moles of CO2
Amount of CO2=038x44=16.72=17g
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MATHEMATICS

Question: Find cos™ |{—3— cos(tan" i] +%5in[tan'] ij
L 10 379 5 3

Options:
(a) 0

7T
gl
()3
N
()6

T T
d) —co8—
()2 7

Answer: (b)

Solution:
L3 3 2 4}
COS | M otNe
10 5 3 5
(9 8]
cos” | —+—
50 25
__]”]] T
cos” | — |=—
2 3

Question: If function f(x) =x—1 and g(x) = r;:l then fog is:
Options:

(a) One-one and onto

(b) Onc-one but not onto

(¢) Onto but not one-one

(d) Ncither one-one nor onto

Answer: (d)

Solution:
/(g(x)=g(x)= =7
=
N vr +1

)‘(g(l)) is even function = many-one

f(g(x:]) is always negative = into




= f(g(.r)) 1 neither one-one nor onto

_ __cos(sinx)—cosx |
Question: lim y = 7
=il i

]
Answer: —
§

Solution:

- cos(sinx)—cosx

r—ll X

o R ) . L
2 s1n s1n |
2 2

\

p

= J1
x—0 X

As x > 0=simx )

_ (I-f—Sil’lX X —SITx
= 1t

=0l 2 2

4

C(x+smx) . [ x—sinx
2sin Sin
5 2

\

r4 . x+5ini} x—sinx
“ 2 2

X ~8in" X
= l1m y
=l 2},:

[t is of the form g, so applying L-Hospital’s rulc

2y —28Iinxcosx

= lim :
x—ll 8_1

. 2x-—sinZx
=lim -
x—0 8y
Again applying L-Hospital’s rule
. 2-2cos2x
=1lim -
a—d) 24;{*‘
Again applying L-Hospital’s rule
. 4sin2x
= lim
=0 48y
Again applying L-Hospital’s rule
. 8cos2x
=lim
x—i) 48

-

Question: Find arca bounded by »* =8x & y* = 16(3—x)

Answer: 16,00
Solution:




v =8x; " =16(3-x)
8x=16(3-x)

=ya=ha oy
—x=2, yv==14

[ 4 2 )2
Area =2 [| 3—=— |- - |dv
K 16 8
[ 4 :} 2
=7 )7
_;[ 16
o]
i 3
=16

Question: If g(,r) :Jlxji_x dx, g(()) =1 then g(l) =9
X +x

Answer: g +In ‘2 — ﬁ‘
)

Solution:

1 l—x
Given, glx)=|—x,——dx
g() '[,a: 1+x
Put x =cos 2#
dx=-2smm26d0
—2sin 28
:g(x)zji(tanﬁdé?
ccr:?]E() |

_5f .1—25:?11?6‘_ l. __las
Yl 1=2s8in" & 1—25111"6’_
=2 [1&9 [ sec’ 46

sec’ @—2tan” @

sce” Bdf
|—tan” @

:29—2j




1. |I1+tanf
x)|=260-2-1 &
g(x) 2 ! l—tané&
1+ 1_—3:
g(x)=cos™ (x)—In -~ lwla
[ (l=x
l+x

Now, g(1)=0

—0=0-0+C
C=0

. 4 EY 42 a0 g : -
Question: If *C, +%C, +*C, +..+"C,, =— “C,,, and m,n are coprime, then n+m=72
Ly

Answer: 102.00
Solution:

C,+HC+EC, .10,
=PC +2C, +..+7C,,
jﬂ-.;c-rz + 44C'r3 +""+ f}[]czﬂ

A fll
= R

f11
il (0
— Cm A C:m

i
61! m 60!
201411 7 20'40!
m_él
4l

Som+a=102

Question: If p+¢ =3, p" +¢* =369 then [i+l} =7
Poq

Answer: 4.00 or 64.00

Solution:

prqg=3=>p +q +2pg=9

Also, p*+¢* =369




£

(p' +g2)2 ~2p°¢" =369

2

[(ﬁHQ) —2;}@}2 ~2(pg) =369

(16-2p¢)" —2( pg)" =369
Let pg=t

81+4¢% 36121 =369
21 =36f—288=0

=18 —144=0

_1844/324+576

B 2
18430

=T

{=24.-6

- -

(53] ()
(9

=4 or 64

Question: Side lengths of a cuboid are 2x,5x & 4x. There is closed hemisphere of radius »

such that sum of surface area of cuboid & hemisphere 1s constant. Find ratio of x & » such
that sum of volumes i1s maximum.

45
Answer; —
19

Solution:

e < o 2
Surface arca = 76x + 37+ = constant = &

b | s

V =40x +gfrr3 =40x° +=
3 3\ 3

I
o - ( . R TR .
AV 0 190x? 1 2 . 3] K76 ( 1523,]:()
dx 37 2% 3

y) (fc—?(ix"’-]
ﬂ' -

-

i B/

]

12052 — 152x( &=T6x )2
3 3T

]

'45.,r}'°' _lfk —76x° ]

.,

. 37

,.,:.
s

19
<

- | - x" =»r
19

o 45
= —=—

x 19




Question: A 3 digit number 1s randomly formed, find the probability that its common divisor
with 36 1s only 2.

Answer: l
6

Solution;
Total 3 digit numbers will be = 900
n [s) =900

Now, nced 3 digit number whose common divisor with 36 is only 2
Such numbers will be

102,106,110,....998

S 225 numbers
But in these 102,114,126,....990

1.c., 75 numbers and to be delcted
22575
900
150
900

.. Probability =

. Pl . . . .
Question: If / 1s the tangent to the hyperbola 2 Y 1 and 1, is a straight lines passing
| g YP o 4 2 g p g

through (0, 0) and perpendicular to /. If the locus of the point of intersection of /, and /, is

(..a:2 + v )2 =ax’ + vy’ . Then, the values of o+ f is
Answer: 5.00

Solution;

Equation of tangent /, : v = mx £~/9m” —4 (1)
|

Then /,:y=——x  ...(2)
H

For locus of point of intersection, climinate m

.,"['2 .)['2
= Y=t il
v ¥
> 2 2 2




—T
Answer: —
8

Solution:

2
Put x+—=t¢
X

2
[l— Ede:df
X

Question: 4 :i : — 3 :i ) —. Find é
= (3+(-1)") = (3+(-1)") B
Answer: o
9

Solution:
A :Z ] e L = l 12 t 13 T 14 T 15 gic lﬁ g
o [3+(_ )} PR I A A

i

[ 1 11
==t lt—d — .00 | b b —b—t. 080
2L 27 2 4247 4
ol +l 1

21 16,1

L 4] 16

Z2 1 l
==




poy (Y Wil TR T
Alsey] 2 F 7

21 9

T3 15 15

A -1

B9

Question: 16smn20sin40sin&0 =7
Answer: 2-\6

Solution:

16sin 20 -sin(60—20)-sin (60 +20)
=16sin20-| sin® 60—sin” 20 |

—16sin 2UE—si1f 20} s 4[3 sin 20 — 4sin® 20]

= 4in(3x20)
=4sin 60

=23

Question: Mean and standard deviation of 50 observations 1s 15 and 2. It was found that one
obscrvation was incorrect. Sum of correct and incorrect observation 1s 7. The mean of correct

observation 1s 16, Find standard deviation of correct observation.
Answer: 43

Solution:

=l x =l =2

Let incorrect observation is x, and correct is x,

Xk Xy . g

EoX e =]
50
a0
; [ -
= Do’ =750
x=I
x, +x, =70
[
A S S S
Now, x¥'="1 =3 L =16




=656 =~/43

Question: If z2+z+1=0, xe C. Find

I‘S[ 1 Jﬁ‘
S

&
b=l <

z'+z+1=0= z=w (cube root of units)

z( o)

Answer: 30,00
Solution:




