BEATS IOE MODELENTRANCE EXAM 2023 SET 3

W BEATS

,ENGINEERING

INSTITUTE OF ENGINEERING
Model Entrance Exam

(Set-3 Solutions)

Instructions:

There are 100 multiple-choice questions, each having four choices of
which only one choice is correct.

o /

Date: 2080/03/02 Duration: 2 hours
(June-17) Time: 8 AM - 10 AM




EEATS IOE MODELENTRANCE EXAM 2023 SCT 3

b
2)a
3)d
4)c
5)a
6) c
7)a
8) a
9)a
10)d
11)a
12) ¢
13) a
14) d
15) a
16) b
17 ¢
18) a

19) d

20) d
21)a

22)a
23)b

24) d

25) ¢

26) d
27) ¢

28) b
29) ¢

30)c
3)b

32) b
33)d

34)a

Section-A (1 marks)

1 light year = 9.46 x 10> m (Distance travelled by light in 1 year)
For a particle performing uniform circular motion, magnitude of the acceleration remains constant.

The breaking stress of the wire depends upon the nature of material of the wire.
After terminal velocity is reached, the net acceleration of the body falling through a fluid is zero because the body after
attaining terminal velocity will continue moving with same velocity through the viscous medium.
In a cyclic process, the system returns to its initial state. Since internal energy is a state variable, AU = 0, for a cyclic
process.
No medium is required in radiations, such as radiations from the sun travel through vacuum and reaches us.
Speed of sound wave in a fluid is:
v= |B

p
Where, B is the bulk modulus and p is the density of the medium.
The material suitable for using as a dielectric must have high dielectric strength X and large dielectric constant K.
Semiconductors having negative temperature coefficient of resistivity whereas metals are having positive temperature
coefficient of resistivity. With increase in temperature, the resistivity of metal increases whereas resistivity of
semiconductor decreases.
Under the influence of electric force, the particle moves along electric field. As we know,

Magnetic force F = q(¥ x B)

Here, % II B ,s0, F = 0.

Hence, the particle moves along a straight line in the direction of electric field.
As, e = L%

When“L =1,e=1
dt

When Young’s double slit experiment is repeated in water, instead of air
A
A= n i.e., wavelength decreases.

B = ’%D , i.e., fringe width decreases.

Therefore, fringe becomes narrower.
In an unbiased p-n junction, holes diffuse from the p-region to n-region because of the higher hole concentration in p-
region than that in n-region.

Sublimation is a process where the compound changes its state from solid to directly into vapours escaping the liquid state.
The given mixture is of sand and camphor. Both the components are in solid state. On heating, sand does not change its
state but camphor on heating changes to vapor and sand is left behind. Thus, mixture of sand and camphor is purified by
sublimation.
Fuming sulphuric acid is H.S,07 which is conc. H,SO4 + SOs.
conc. HzSO4 + SO3 (H2S207) — Fuming sulphuric acid (also known as oleum).
Zn (s) + 2 NaOH (aq) —» 2Na,Zn0,(aq) + H,(g)

(excess)
On moving from left to right in a periodic table, atomic size decreases and on moving from top to bottom, atomic size
increases.
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35) ¢

36)c  Number of moles = /&Rt (gram)

Molecular weight
1 mole = 6.023 x 1023 molecules
37)c  Fe®* = 15225%235%3p%45°3d°
Here, n =3, 1 = 2 (d-subshell)
38)b
39)a  The conjugate acid of HPO,*” is H,P0,~
H,P0,~ — H* + HP0O,*~
The base and its conjugate acid differ by one proton only.
40)d  M,X; S 2M*+ 43X~
Ksp (2x)* (3x)°
Ksp = (2x)%.(3x)® = 108 x°

2,12 2 _
41)d  tanA+tanB =242 _ ¢ h
b a ab ab c B

42)c  Let, a = 4sin%6 + 5c0s%6 = 4sin?6 + 4cos*0 + cos?0 = 4 + cos?6
Least value of cos?6 = 0
Therefore, Least value ofa =4+ 0 = 4
43y ¢ cos '(2x? —1) + 2cos™tx = 360°
2cos tx+ 2cos™tx =360°
4cos™lx =2m
cosTlx =

I~

x = cosg 0
~ xe[—1,0]
Aya G+b+¢é
b+¢=-—
(b+6) =—(a)?
b? + c? + 2bc cos 8 = a?

0

Q||

cos = L=
2bc
45)d a+b=p,ab=q
1,1_atb_p
Now,a+b—ab p
2 3
46)c x=1+—+-ototo=1l+ot i fo=e?
1 2 3 2 3
.'.x_lze_z
lr-a
47) a S"_r—% )
2(128)—a
255 = =)
a=
1+2i 1+2i 1+i —1+43i 13
48) b -1 N1 2 _(_E’E)

which lies in Il quadrant.
49)c A’ +B%? = AA+ BB = A(BA) + B(AB) = (AB)A+ (BA)B=BA+AB =A+B

_ g {1-cos20\ _ 2.y _ 1-tan?0 _

50) ¢  f[f(cos20)] = f(1+00529) = f(tan®0) = Tranzp = €08 26
51)b x*+1=0=>x=+i¢R

=>B=¢

. X . 1-x 0
52) b }Cl_r)r%(l —x) tan—- = Llir}@ (5 form)

TP S W

x—>1 —gcosecz? - ;—rxcoseczg - g T
53)a y=x+e*

dy _ x

T 1+e

a2y _ x

d:zcz -

vy _ . _ veny — x

oYX cy=x+e

54)d  f(x)=x3>—-3x2+6x+7
fl(x) =3x*—6x+6
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f'x)=0

3x2—6x+6=0

x2—2x4+2=0

b? —4ac=4—-4x1x2=—-4<0

This has no real roots. So, there exist no extreme points.
55)b [, cos®x dx

— fncos3x+3cosx

0 4

-+ cos 3x = 4cos3x — 3 cosx

_ 1|sin3x

4
56) ¢ Any line perpendicular to 3x — 2y = 6 is
2x+3y =k
d Y -1
(k/2) ~ (k/3)
Given, y-intercept = 2

T 1
+3sinx| =-[0+0]=0
0 4

k_o

3

k=6

-~ X-intercept = k_0=3
2 2

57)a  Applying condition of orthogonality,
2019 +2fifs =1 t ¢
2(5) (=) +2@ () =1+5
—3a =12
a=—-4

58)c Given,ae =1,a=2
2e=1

1
e =-
2

Also, ae = Va? — b2

(ae)? = a? — b?

1=4-b?
b? =3
b=+3

= Minor axis = 2b = 2+/3
59) ¢ Product of slopes of given asymptotes = _73 X g =-1
Since the asymptotes are perpendicular to each other, the hyperbola is a rectangular hyperbola, whose eccentricity = v/2

60) ¢ Dr’s of line joining given points are:
4-(-2), 3-1,-5-(-8) i.e., 6,2,3

~ Dc’s are:
6 2 3 je & 23
Jez+22+32 " 62422432 \J624+22432 7’77
Section-B (2 marks)

61) a
62) d
63) c
64) b
65)d  Velocity of train, v; = 72 X % =20m/s

Velocity of bird, vy = 18 X 109 _ 5 m/s

3600
Since, bird is flying parallel to train in opposite direction, relative velocity of bird w.r.t. train = vz + vy = 25 m/s

Train’s length = 175 m
Time taken by the bird to cross the train = 12%5 =7s
66)a  Moment of inertia of the solid cylinder about its axis is

—9\2
_ e _ @000 gy
Angular momentum L = Iw = (0.4) X (100) =40/ s
67)d  According to Archimedes’ principle,
Weight of the body = Weight of the liquid displaced
Let V be the volume of block.
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68) c

69) b

70) d

71) d

72)c

73)a

74)c

75) d

76) c

4
In water, Vpyiock g = (g V) Pwaterd

Pblock = gpwater == (1)

In liquid, Vppiocd =V Priquiad

Pblock = Pliquid - (2)

From (1) and (2),

Priquia = = Pwater = = X 10° = 800 kg m™3
1 |k

v=— |=
2\ m

2

2 _ (L |k

v _<2n m)
5\2 _ _
k=4n2v2m=4n2() x20%x1073 =2 Nm™?

3

If the car approaches the policeman

= U0 g = 30918 0 500 = 525 Hz
V—Vg 300-0

If the car moves away from the policeman

v =220 gy = 399718 500 = 475 Hz
V—Vg 300-0

Change in frequency = v’ — v"" = 525 — 475 = 50 Hz
Mass of water, m,, = 100 g

Mass of ice, m; =10 g

Specific heat of water, s, = 1 cal g~1°C™?

Latent heat of fusion of ice, Ly; = 80 calg™"

Let T be the final temperature of the mixture.
According to principle of calorimetry,

Heat lost by water = Heat gained by ice

My Sy (AT)y, = m;Lg; + m;s,, (AT);
100x1xX(50-T)=10x80+10%x 1 X (T —0)
500 —-10T =80+T

T=222=-382°C
11
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Since the gas is suddenly expanded, it means the process is adiabatic process.

TV =Tl

(273 +20) x ;Y71 =T, x (8V))Y !
293 =T, x 8¥~1
T,=%-=23=25=22-7325K

5.4 2 2
83 83 (23)3

Here, distance of point from the centre of sphere, r =20 cm = 0.2m

Electric field, E = —1.2 x 103 NC !
As E=—2

ATtEgT2
_(0.2)2x(-1.2x10%) _

- 2 _ -9
q = (4meyr*)E Yo 53x107°C

Here, in the balanced condition of potentiometer,
& _h
2 - Iy
l 65
5= X2=15x=>=3.05V
Iy 32
Torque (t) = MBsin 6
T 45%X1072 _ 4.5x1072
" Bsin®  0.35xsin30° 0.35x%

R=02kOQ=2000Q
1 1

CapaCitive reactance, XC = % = X3 14x50X15x10-6

The impedance of the RC circuit is:
Z =R? + X;* = ,[(200)? + (212)2 = 291.5
W =1,R=20cmu=-100cm,p, = 1.5

=0.26 T

=212Q

K2 B _ Hamha

v u R

15 , 1 _ 15-1

v ' 100 20
1

15 _ 1
v 40 100
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5 _ 3
v 200 ;
= 2222 = 100 cm
77) b The position of n” minima in the diffraction pattern is:
DA
"=

X3_x1=(3_1)%1=ﬁ

da
d=

2DA __ 2x0.50x6000x10~10

X3—X1 3x1073
1 2
78)b K =-mv?=L2
2 2m

p=+v2mK =vV2 X9 x 10731 x 120 X 1.6 X 10-1° = 5.88 x 10™2* kgms ™

De Broglie wavelength, 1 =2 = S31°°% _ 4 134 1010 1 = 1.13 A
14 5.88x10
79)d  The ortho and para hydrogen differ in the nature of spin of protons. In ortho hydrogen, the spin of proton are in same
direction, while in para hydrogen, the spin of proton are in opposite direction.

80)d (Tetracyanoethene contains 9o and 9w bonds)

=2x10"*m

N=C_ _C=N
NEC/ \CEN

PClg alc.KOH H-OH/H* Conc.H,504,140°C
81) C A —> CH3 - CH2 - Cl — CHZ = CH2 _— CH3CH20H _— CH3 - CH2 - 0 - CHZ - CH3

Points to remember:

) Conc.HpS04,170°C

(i) CH;CH,0H ———— CH, = CH,

B Conc.HyS04,110°C

(i) CHyCH,0H ——=—— CH, — CH, — HSO,

82) a For balancing Mn on both sides, multiply Mn0O,™ by 2.

For balancing 5 H,O, multiply H.O, by 5.

2Mn0,” + 5H,0, — 2Mn?* + 5H,0 + 90, + 6e~

Value of z (number of electrons) can be ascertained by balancing the charge on both sides.
83) b 1 F of charge deposits 1 gram equivalent of the element.

1 F of charge deposits 27/3 =9 gm of Al and 63.5/2 = 32.75 gm of Zn.

9 gm of Al = 1 F of charge

13.5gm of Al = % x 13.5 F of charge

1 F of charge deposits 32.75 gm of Zn

% F of charge deposits 32.75 X %'ng = 49.125 gm of Zn

84)b 12 g of C-12 contain 6.02 x 1023 atoms

23
1072 (1 mg) of C-12 contain 6'02;10 x 1073 = 0.502 x 102° atoms

85)a  For HCOOH solution, concentration of H* ion = Ca = 1—10 X % =13x103M
pH =1log(1.3 x 1073) = 2.88
B+C B-C n—A B-C A B-C B-C

b+c _ 2R sinB+2RsinC __ sinB+sinC _ Zsin(T).cos(T) _ ZSin(T).cos(T) _ ZCOS(E).COS(T) _ cos(T)

86) b

a 2RsinA T sin4 sinA sin A Zsingcosg sing
87)b  2sin’x++3cosx+1=0

2(1 —cos?x) ++/3cosx+1=0

2—2cos*x ++3cosx+1=0

—2cos*x ++/3cosx+3=0

2cos?x —+v3cosx—3=0

2cos?x — 2+/3cosx +/3cosx —3 =0

(cosx —v/3)(2cosx ++/3) =0

Either, cosx = +/3 (impossible)

Or,2cosx+3=0
V3 5

COSX = —— = COS—
2 6

x=2n7‘ri%7r

88)d Asgiven, (x+a)"=A+B
=>x—a)"=A-B
sx+a)—(x—a)™=(A+B)>—-(A—B)*>=44B
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89) c

90) b

91) b

92)c

93) b

94) b

95) b

96) d

90A + 5H =918 - (1)
We have,

AM x HM = GM?

AH = 36 - (2)

Solving (1) and (2), we get,
904 +5 (ﬁ) - 918

A
9042 — 9184 + 180 = 0
542 —-51A+10=0
542 —50A—A+10=0
A= 10%
i (D% _ 10D _

1-i 1-i 1-i
1-i _ (=i)%-i _ —i(1+i) _

- = - - -1
1+i 1+i 1+i

() - () ==+

= (=i} =—i—i=-2i=0-2i

(x,y) = (0,-2)

Two particular persons can sit together in 2! ways.
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After their sitting, remaining 18 persons can occupy their seats in 18! ways.

So, required number = 18! x 2!
lin(l) kx cosec x =lim kx coseckx

X x—>0k
. x T X 1
}(l_r,r(l) k (sinx) - LII;% (sinkx) "k
kl=1-
k
kr=1
k=+1
y =, /xlog.x

Atx =e,y =+e
Now, y? = x log,x

Differentiating both sides w.r.t. x, we get,

2y.3—z =1+log.x

d 1
£=5(1+logex)
Atx =e,

dy _ 1 _ 1
E_z\/E'(l'l_l)_\/E

f(x) =sinx(1+ cosx) =sinx + %sin 2x

f'(x) = cosx + cos 2x

f"(x) = —sinx — 2sin2x
Now, f'(x) =0
cosx +cos2x =0
cos2x = —cosx = cos(m — x)
2X=m—x

T
x ==

Also,gf” (5)==_-v3<0

s

-~ f(x) has a maxima at x = 3

dx e* dx

fex+e‘x+2 - fe2x+1+22x - f(ex)2+2ex.1+(1)2 - f(ex+1)2

+c v QT f/(x)dx = LE 4 ¢

_ (€x+1)_2+1

T 241
-1

= +c

eX+1

(0.1)
xty=1

(-1,0)

(1,0)

(0.-1)

= [(e*+1)%e*dx
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|x|] + |y| = 1 represent a square with length of each diagonal = 2
.~.A=%xd1><d2=%x2x2=2
97) b The line through (2,3) is 3x — 2y = 0 and through (4,5) is 5x — 4y = 0.
Joint equation is:
(Bx—-2y)(5x—4y) =0
15x% —22xy + 8y =0
Comparing with ax? + 2hxy + by? = 0
a=152h=-22,b=8
~a+2h+b=15-22+8=1
98)c  Givencircle is:
2x2+2y* —=3x+6y+2=0
x2+y2—§x+3y+1:0
2g=-22g=-12
2 4
2f=3=f=1
. 9 9 V29
radius (r) = [g? + f2—c = ’1—6+Z—1 =
Given, A, = 24,
TR? =2xXmX=

8
Therefore, equation of required circle is:

2 2
3 3 29
=Nk (y+2) =2
( 4) y 2 8
16x2-24x+9 | 4y%+12y+9 29

+ =0
16 4 8

16x2-24x+9+16y%+48y+36—-58 _

0
16
16x% + 16y%? —24x + 48y — 13 =0
9)c y*-y+x=0 -—-(1)
Differentiating both sides w.r.t. X, we get,

dy _dy _

Zy'E; —'E;‘+ 1=0

EX._ 1

dx _-1—2y

But slope of tangentx +y —a = 01is -1.
1

=] =—
1-2y

y=1
From(1),1-14+x=0
x=0
Hence, point of contact is (0, 1).

- 2—-6-1+k 1+4-3

100)a Asgiven, ——— s 1

k—5=7

k=12

< Thank You!!!!! >




