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L (1+cos§) (1+cos%”) (1+co.95?") (1+cos%”) =

A) 12 B) 1/4 C) 1/8 D) 1/16

SOL:
2. Ifl+sinx+sin®x+...0=4+2/3, 0<x<mandz # %,thcnx =
A) %7'231 B) %’% C) %!5% D) Z‘TK,%
SOL:
3. If an+1+bn+l

pran be the A.M. of g and b, then n =

A) 1 B) -1 C) 0 D) None of these
SOL:

4,

A) (?,0) B) (o, %) 0 (_g,o) D) none of these
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A ray of light is sent along the line which passes through the point (2, 3). The ray is reflected from the point P on x-axis. If the reflected ray passes through the point (6, 4), then the

1124
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SOL.: -
123 rh4) R =
Ly 8 lh x-2 s
1 8 B=2x = «X -8
P
Jx = @b
o OF AP = =3 .. E
Sure. -3 EF e
; s
g e (&Y
x-4 / L
=-H
Lyg = g
PB sbpe = = P
5.

Consider a curve ax? + 2hxy + by2 =1 and a point P not on the curve. A line drawn from the point P intersects the curve at points Q and R. If the product PQ. PR is independent of t

A) parabola B) circle C) ellipse D) none of these

SOL: let Ple,4) be o paick net lygrg  an oy abey + by <
amd & %2 Cnclinabion  Hwoogh Poowhich  nbsecchs  bhe ghen
ot ak @ el L3
The egoabion of  lire  Hwough P %e
ki It
cos8 Hng
afwvyconey? & 3k (217 ('°“°”'5-"=""0f'f\.[1.4\-.:".--55‘ -
(ot B+ ah &b os8+h S 8)r 3 2[ax LS8+ b, Sind +hy,cosd 4 b, Sn8) v
b [awd e ek, + byt 1) _a
Py PR
(2= \ Fnag + (8 ) coaan
whidy, %5 Tedpeedert of B T4 hsD and 7Tk s
= h a =k
= el

Consider a branch of the hyperbola z? — 2y? — 2v/2z — 44/2y — 6 = 0 with vertex at the point 4. Let B be one of the end points of its latus rectum. If C is the focus of the hypert

A) 1—./273 B) \,f3:f2—1 ) 1+V’2?3 D) V3241

SOL:

7. LetR={(l,3),(4,2),(2,4),(2,3),(3, 1)} bearelation on the set 4 = {1, 2, 3, 4}. The relation R is

A) a function B) transitive C) not symmetric D) reflexive

SOL:

R= §01,3), (4,2), (2,1),(3,3), (3,1}

R tobe xeflexive (a,a) &R

(L) § R so R is nok oeflexive
To be symmebric (a,b) R 9 (b a) R
€,3) and (3,) R | but (3,2) 4 R as
(24) and (K,2) er | (2,20 &R

So'R' s not Symmekric
The product of matrices A = [c0820cos603infcoshsinfsin26) [co(;o::iio co:ii:i;lo and sin B = [co82¢cospsinpcosdsingsin2g) cosd  cosgsing is anull n

cos ¢ sin ¢ sin® ¢

A) 2mmn€Z By ng,n€Z C) (2n+1)3,neZ D) n.n€Z
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SOL:

% Ifyj—y=2x,then(zz—ﬁ)%+z:—:=

1

AVYB 503§D %

SOL: 31--5 = e
G- 9 _ g
Jx
dy __ 3
de. 3H=_|
TR 4y
o= = w_‘)i.ﬂa):.i
- RN 1,
@f - -0
- —auy
ca,\,‘—.?

L d
(“l“ﬁ] %:fhl);] ox (??:F)
By eplacing x = P¥  wegek theVaue &
N
10.  An artillery target may be either at point I with the probability % or at the point 11 with probability % . We have 21 shells each of which can be fired either at point I or II. Each she

A) 9 B) 10 ©) 11 D) 12
SOL: A = event thak poarget IS hik when x Shells awe foed of point X
lek &, B  denote  He  guenks RilEP§ T § 0 gespectuely -

\
rLED -%L sopled - 2

(Me) == BT ewe) s ()5
Mow eoa) =& [‘- L‘a-)l:l + & [l {-_{-)"""']

ndEm 8 [(3—)‘. mﬂq] + 4 [_[-,1*“*,,;.‘]

dx
for batsilit BPLA) _ a-n_ we
pro 3 e a

- = = \a

& A
i, -
a7

Pa) 1S meX  when  w=Il

1. If the integral [ ti:a:_"”z de =z +aln|sinz —2cosz | +F, then a is equal to:

A) -1 B) 20 1 D)2
SOL: J% e ,‘*alﬂlsinx-zﬁosxhh
put & Sinz = A[S'm1-2m51)+B.%{Sin1——1msxj
= Sint(A+21B)+ sz (-24+8)
A+2B =5 ard B = 2A

A=l ad B =3

5 Tan
oL T
Tan -2

= L4 2l [Sine - 2lost
& o= A

12, The area of the portion of the circle 2+ y2 =1, which lies inside the parabola yz =1-x,is

J’_

(B
o
=
N
I
|
IS

T 2 T 2
A) 3735 B) 31+35 0
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SOL: \
=y, d=-e i [T
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13.  If the pth, gth and rth terms of a G.P. are positive numbers a, b and c, respectively, then the angle between the vectors il,a +jl,b + kl,candi(g—r) +j (r—p) +k(p —q) is

=

A) % ) % 0) % D) none of these

SOL: Let p=i, 9=3,¥=3
a=l, b=3a,¢c=Y
cose = (T(in ) 47 (Ang) +® (dn q)}
(1(—|] +3(a) +Ef"l.;])

J0n0% analsang PR

- _80m3) -Iny
onaty any)” (7

=0

14, The shortest distance between the lines given by r = (8 + 3A)i — (9 + 16A)7 + (10 + 7)\)12: and r = 153 + 29 + 5k + (3% +85— 51::) is

A) 84 B) 14 ) 21 D) 16

SOL: Yo=ga+ 37‘)’7 —tarie T + (p+AR) &
=[g,'|‘—q’f+aogj-r)\[i?_|6?| 1)
v = 5T +2aF +58 + pwiat+al-=sh>

(2 —16,9) (3, +a -5

P .
oAk = | (20-5e)-F (-15-20) + B (24 + 4g)
3 e T . o -
R e = a2V 4+ 36T + A2k
= 120a% +3T + 68D
|:L.'i‘1—:-xc.f?1--|:§|=|:h)=z,:‘
L2k, 36,732) - (3,38,-5)
=2 (236) (3, 38,-5)] =12 (h+ Wby - 22)
12 (983
w:):ﬂ'nf_&. = 12 9%

Bh Iy

15.  Aletter is know to have come either from LONDON or CLIFTON; on the postmark only the two consecutive letters ON are legible. The probability that is come from LONDON is

5 12 17 3
A) 17 B) 170 3% D) §

SOL: A = seleking  feon | onpent
Py = Selecking fyom  CLIFTON

E = Sekcking  od
i, =t
P(fhnE.)=_§~ pLALNE) =
. B,
Rp_&urred = pL_D

pLANE)
 plang)+ PLARE)

16.  Let Z denote the set of all integers where A = {(a, b) : a® + 3b®> = 28,a,b € Z} and B = {(a,b) : a > b,a,b € Z}, then the number of clements in AN B is

A)2B)6C) 4D)S5

SOL: A = {(a,b) : a® + 3b* = 28,a,b € Z}
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(a,b) can be (1, 3), (-1, 3), (1,-3), (-1,-3), (5, 1)

(=5, 1), (5, =1, (=5,-1), 4,2),(—4,2), (4,-2), (-4, 2)

n(A) =12,n(B) = o0

ANB={(a,b):a*>+3b>* =28anda > b,a,bc Z} =6
If the mean deviation of the numbers 1 . 1 +d,...,1 + 100d from their mean is 255, then d is equal to

A) 10.1 B) 202 C) 10.0 D) 20.0

B= o [l4+ (L+d)+ (1+2d) +..... +(1 4+ 100d)]

= 747 X 2 [1+ (1+100d)] = 1 + 50d

Mean deviation from mean
= ﬁ[ll —(1+450d) | +11+d— (1+50d)| +..... +|1 4 100d — (1 + 50d) |]
_ 24
= ﬁ{1+2+....+50]
2|d| 50(51) _ m|d|
101 2 101
Now, 22 |d| = 255 = |d| = 10.1
Thus, we may take d = 10.1
1+7i

oy is v/2 [cos % + isin %"] Statement Il Polar  form of if—: is V2 [cos % + isin %”]

Statement I Polar form of

A) Statement | is correct B) Statement I is correct () Both are correct D) Neither [ nor IT is correct

First we will convert the given expressions into @ + b form and then reduce them into polar form

l.Letz=1+Ti(2—1)2=1+Tid+1i2 —4i = 1+ 7i4 — 1 — 4i[use(a — b)2 = a2 + b2 — 2ab] = 1 + 7i3 — 4i x 3 + 4i3 + 4i = 3 + 4i + 21i + 28i2(3)2 — (4i)2["." (¢

Now, let =1 +% = rcosf + irsinf

On comparing the real and imaginary parts of both sides, we get
rcosf = —1

and rsinff=1

Squaring and adding Egs. (i) and (ii), we get
% cos? 0+ r?sin® 9 = (—1)% + (1)?
720820 + 72sin20 = (—1)2 + (1)2r2(c0s20 + sin20) = 1+ 1 = 2 = 2(-" c0s26 + sin20 = 1) (cos2 6 + sin’ 6)=1+1
= =2 (cos’f+sin’0=1)
=

r=1+2

On dividing Eq. (ii) by Eq. (i), we get

rsing __ | 1 1 LS
m—|_1|=>tan0—1—ta.n4
= 0==

4
Since, the real part of 2 is negative and the imaginary part of 2 is positive. So, the point lies in II quadrant.

arg(z)=1r—0=1r—%=37"
z=—1+i=\/§[cos% +isin%]
1470

which is the required polar form of @y
—1,

Letz=1+43i1 —2i x 1+ 2i1+ 2 = 1+ 2i + 3i + 3i x 2412 — (26)2 = 1+ 5i + 621 — 4i2[" (a +b)(a—b) =a2 —b2] =1+ 5i — 61+ 4= —5+5i5= -1 +i

A unit vector a makes an angle % with Z -axis, if &+ 1 4 J is a unit vector, then a is equal to

A) 3+ FEB) FH+3-

https://cdi.etutor.co/paper-view-with-solutions-4 5/24



3/6/24, 9:50 AM Print With Solutions

SOL: Let a=/i+ mj+ nkmakes an angle % with Z-axis
Also, 12+ m? +n% =1
n 1 2 2
Here, n=cos —=—,/"+m" = i
2 b5 ()}

=y N =

a=li+mj+—

V2

= a+i+j=(+0i+m+1j +

k
2

& 2
= la+i+j|= J(!+1}2+(m+1)2+[_1J

2
— 1=.'2+.i'7'.'2+2+2i‘+2m+§1
= l+m=-1 [from Eq. ()]
= 12 +m? +2im=1
- 2;“4l'1".|'=E = ."=m=-1
2 2
¥
( l=m= > is not satisfied the given equalion]
I T &
A= ——==4+ —
2 2 L
20. B
Let f : R — R be a continuous function. Then, limx_}% “Kt% is equal to
xT

A) f(2) B) 2f(2) ) 2f(v/2) D) 4£(2)

SOL: Using L-Hopital's rule

a <2 sec z-sec z-tan 2 f(sec? z)—0
z 2z

lim,
[using Leibnitz theorem)|

22(v2)°-(1)4(2)
=1 = 2(2)
4
21. The value of tan 9° — tan 27° — tan 63° + tan 81° is
SOL:

22, 1fx2 —x+ 1=0, then find value of Zi=1 (x“ + %)2.
SOL:x2—x+1=0

=>x=1i2£=—w,—w2

D ey (xz“+ th+2)

= (12‘”,%*2)*'(14%"2)+(xsxie+2)+(xsxie+2)+(xiox%+2)
=>(w2+w4+w6+w8+w1°)+($+w_14+$+5+ﬁ)+1o

=>-1-1+10=8.
23.  The number of 3 digit numbers having atleast one of their digit as 5 are
SOL: Total number of 3-digit numbers having atleast one of their digits as 5 = Total number of 3-digit numbers - (Total number of 3-digit numbers in which 5 does not appear at all)

https://cdi.etutor.co/paper-view-with-solutions-4 6/24



3/6/24, 9:50 AM Print With Solutions

=9x10x10—8x9x9
=900 — 648 =252

24. If the number of terms in (z + 1+ %)n (n € IT) is 401 then value of n is
SOL:

25, IfPSQ is the focal chord of the parabola y2 = 8x such that SP = 6. Then the length of SQ is
SOL: Since the semi latus rectum of a parabola is the harmonic mean between the segments of any focal chord of a parabola, thercfore.

SP, 4, SQ are in HP.

_ 28P.5Q

4= SP+5Q
_ 2x6x8Q

4= 6+5Q

24 +4.5Q=12.50Q
8SQ=24

SQ=3.

26.  The real value of m for which the substitution »=u" will transform the differential equation 2w4yé +y*=42%intoa homogeneous equation is

SOL:

an

27, The probability that in a year of the 22" century chosen at random there will be 53 Sundays is

SOL: We know a leap year is fallen within 4 years, so its probability = %

53" Sunday in a leap year = % X % =2

28
Similarly probability of 53" Sunday in a non-leap year = % X % = 23—8
. : oo 2 .8 .6 _
- required probability = 55 + 35 = 35 =0.1785
28. (1+z)1/2—e+%ex

If lim; . = % then find k&

22
SOL: Using expansion
ez | 1le 9 ez

(e—T+ﬁx ..““.)—e+7 11e

lim; 4o o =

29.
If0<[z] <2,—-1<[y] <1 and 1< [z] <3 where [.] denotes greatest integral function then the maximum value of the determinant. D = |[z] + 1[y][2][z][y] + 1[2][][y][2] +

https://cdi.etutor.co/paper-view-with-solutions-4 7/24
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SOL:
1 -1 0
0 1 -1
[xI D1 [z]+1
solving = [x] + [v] + [2] + 1
taking maximum value we get 4, note that [x] is always
an integer
30. If f 6;314‘::“12 de = ——cos 4z + B, then find value of A.
SOL: ¢ 2cod’ 22141 g [sin2z - cos 2zdz
sin z-cos z

= % f sin4zdzx

= —%cosec:c +C

31. The mass of a box measured by a grocer's balance is 2.3 kg. Two gold pieces of masses 20.15 g and 20.17 g are added to the box. What is (i) the total mass of the box (ii) the differe
A) 28kg 008g B) 29kg 0.02g C) 23kg, 0.02g D) 3.0kg 002 ¢

SOL: Given, mass of the box m = 2.3 kg
Mass of first gold piece, my = 20.15 g=0.02015 kg
Mass of second gold piece my = 20,17 g=0.02017 kg
Total mass of the box, M =m +m +my=2.3+0.02015 +0.02017
2.34032 kg
As the mass of the box has least decimal place, i.e., one decimal place, therefore total mass of the box can have only one decimal place.
Rounding off the total mass of the box upto one decimal place, we get
(i) Total mass of the box, M=2.3 kg
(ii) Difference in masses of gold pieces,
Am=my—m;=20.17-20.15=0.02 g
The masses of two gold pieces has two decimal places, therefore it is correct upto two places of decimal.
32. A Carnot’s reversible engine converts 1/6 heat input into work. When the temperature of sink is reduced by 62 K, the efficiency of Carnot’s cycle becomes 1/3. The temperatures of

A) 350K,300K B) 390K,330K C) 372K,310K D) None of these

SOL:

33.  Aninsulated container of gas has two chambers separated by an insulating partition. one of the chambers has volume /| and contains ideal gas at pressure p; and temperature 77. T.

TiT3(p Vi+p, V2) B) pViTi+p Vo T2 0 Vi D+p, V2T TT, (o1 Vitoa Vi)
Pl TR it nVitnb PVitrs Ve PoVATy 5, Ve
SOL: )
Tf o vessds Eanta"ring fir ab T§T K aue
5 ol
pressore P g Py s mined
nn o NN
Boohe | BGrhY
-ﬁ T, h T
P Tyt P, BYthYs
= T
T
[t PRI T T
ATyt BTy
34.

A simple pendulum has a time period of 3.0 s. If the point of suspension of the pendulum starts moving vertically upward with a velocity v = kt where k = 4.4 ms 2. The new time o

https://cdi.etutor.co/paper-view-with-solutions-4 8/24
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A) 2s B) 25 ©) 255 D) 445

SOL: Original time period is

When the pendulum is moving upwards, the effective value of g is g = g+a

Where a is the acceleration of the pendulum which is given by

a= :—: = %(kt)
k=4.4ms™!

Therefore, the new time period is

T2=27r,/glﬂ....(ii)

From (1) and (2) we get

b B - f10 _ 1

Ty Coss 14.4 1.2
_ T _ 3 _

Ty =15 =15 =2.58

35 The torque acting on a dipole of moment P in an electric field E is
A) B.E B) Bx E C) Zero D) ExP
SOL:
LTS
EIPﬁiS:‘m for JtDr‘L\le an e vector Foom s
“-}lrfaf P G GrFOlk momenk
¢ e e eld

)
Y. PrE

36. Let C be the capacitance of a capacitor discharging through a resistor R. suppose t; is the time taken for the energy stored in the capacitor to reduced to half its initial value and ¢, is
A) 1 B) 112 C) 114 D) 2

SOL: Enengy stdied in capackh E = e 8t Fnom the. qien daka.
&/ & Me krow that E = EL
2 g = Yy e ~E/Re -0 %
FE s g xe2bilRe
4E 2f [%et/Rep® =
b K

= {'_' jk A5 1""31,“?&

8 T =akfR
E_%Lz)’r. =*t|=%|°jl

ac

ab k=0 [ inital Codibion]

foke (D piows 3 92 %e-t}m

(giver)y JH—G,B e

i
E = E; = i’_

2c 3 h-arelng
= E ;El-v.e_'}t'lmc o e

Bk

37. Athermally insulated rigid container contains an ideal gas. It is heated through a resistance of 100 Q by passing a current of 1 A for 5 min, then change in internal energy of the gas

A) zero B) 30kJ C) 10kJ D) 20kJ

https://cdi.etutor.co/paper-view-with-solutions-4 9/24
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SOL.:

38. Along wire carries a steady current. It is bent into a circle of one turn and the magnetic field at the centre of the coil is B. It is then bent into a circular loop of n turns. Then magneti

A) nB gy 2 C) 21B py 2,°B

SOL: i
bl know thek g 20— [
ar 3B - ML ponl
g !
hoe 1 = sudins of dircle = ;_Tl'ﬂ
Since. L= 1wy JonT -
#pzd 2 &
an
e ot
SB:mL  oar , BIT g f‘)JLI.'.‘
R NEg MSpem g
mhen L= length of wine wns benks
-
into loops then A nx 2Ty

39.  Acircuit contains a resistance of 4 Q and an inductance of 0.68 H and an alternating effective emf of 500 V of frequency 120 cycles/s. The current is

A) 025A B) 0976A C) 1.5A D)y 0.025A

SOL:

. . o 2h?
40. The electron of a hydrogen atom revolves round the proton in a circular n' orbit of radius 7, = (Exm,)

2
with a speed v, = 2;? The current due to the circulating charge is propo:

A) & B) &0 e D) e
SOL:
i:% =ef —@ P - e> . Tme*
26,nh 2T xg it
Vn = 2T Nn
E i=ef
\."n:lTF_T!nF ':&XE_L';_.T.LE}_Z
HTe2 ndh
5 WAL, . &
2T, s

41. The manifestation of band structure in solids is due to

A) Heisenberg's uncertainty principle B) Pauli's exclusion principle C) Bohr's correspondence principle D) Boltzmann's law

https://cdi.etutor.co/paper-view-with-solutions-4 10/24
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SOL:

According to Pauli's exclusion primciple, the
electronic configuration of a wumber of subshells
existing in a shell and wumber of electrons
entering edach subshell is found.

Hewee ow the basis of Pauli's exclusion principle,
the manifestation of band structure in solids can
be explained.

42.  The logic circuit shown in figure yield the following truth table

SI=3S—>
S|S=—]1w

== ==

OR
NOT

B

The gate X in the diagram is

A) NAND B) XOR C) AND D) NOR

SOL:

43 A spring of spring constant 5 x 10* Nm™! is stretched initially by 5 cm from the unstretched position. Then the work required to stretch it further by another 5 cm is

A) 1250 Nm B) 18.75Nm () 25.00 Nm D) 6.25 Nm
SOL:

44.  Calculate the amount of charge on capacitor of 44F . The internal resistance of battery is 1€2.

https://cdi.etutor.co/paper-view-with-solutions-4 11/24
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i 2uF
AF g
._1 | =
5Y =
A I =5 B
\1‘\'&\'
a0

A) 8uC B) zero C) 16uC D) 4uC

SOL: The given circuit diagram is shown below

apF 2w

F -

_|r ; 602 —|[ D

A Iaf .3 8
e

The battery connected in the circuit is a DC source and capacitor does not allow direct current to pass through it. Therefore, there will no current pass through upper branch of circu
The equivalent resistance of remaining circuit will be

Req = Rin +40

Here, Ry, is internal resistance of battery.

Reg =1+5=050

From Ohm's law, we know that

I=%=%=1A

Now, voltage drop across branch AB is calculated as
Vap=1x4=4V

Voltage across upper branch will also be 4V as the connection is parallel.
Now, charge flowing from upper branch is given as

Q=0CeqVas ..()

Calculating the equivalent capacitance,

1

=1 1 1,1
Co 4T 7

2+2
Ceq =2
Substituting the value of equivalent capacitance and voltage drop in Eq. (i), we get

Q=2x4V=_8uC

Therefore, the charge stored in 4uF will be 8uC.
45. A stone is projected up from the top of a tower 58.8 m high with a velocity of 19.6 m/s. It reaches the foot of the tower in:

A) V125 B) v6s C) 25 D) 65
SOL: If h is the height of the tower,
displacement = —h
Sousing .". s = ut + 1at?
—h=19.6t — 3 x 9.8t?
Since u=19.6 ms ! and it moves up initially.
ie. —58.8=19.6t— 4.9 {2
492-19.6t-491%-588=t>—4t—12=0

=>@t—6)(t+2)=0.t=6s

46.  One steel pipe of length 660 m is struck a blow which produces loud sound. A listener at the other end hears two sounds at an interval of 1.89 sec; one from the wave that has travell

https://cdi.etutor.co/paper-view-with-solutions-4 12/24
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A) 2.88x 101!N/m? B) 5.76 x 101!N/m? C) 8.64 x 101'N/m? D) 11.52 x 10'' N/m?

SOL:
d 1 — Steel
T —_— | |_ 2 sounds ] A Al e
—> 1.89sec |~ sound 2 — Air
6o m— — >
P=8x 10 kg/m3 Also we know,
Vair =330 m/s Vsteel > Vair

tsteel < tair

tair = tsteet = 1.89

oo — tetesr =1.89

660 =
%0 _t,=1.89
2-t,=1.89

ts=0.11 sec.

_ Jx Y,
V=3 2 Va= /5
(&0)= /T

0.11 8x10°
Y, =288 x 107

Y, =2.88 % 10! N/m?

47.  If there is a positive error of 50% in the measurement of velocity of a body, then the error in the measurement of kinetic energy is
A) 25% B) 50% () 100% D) 125%

SOL: Given that,

Av

- % 100 is the % error in velocity = 50 %

Kinetic energy K.E = %mvﬁ

Error in the kinetic energy

AK.E _ Av
ﬁx100—mx2 v x 100
m is as a constant

Now, percentage error

AK.E _9A

AK.E

AK.E _

Hence, the error in the measurement of kinetic energy is 100 %
48. The mass of an a-particle is

A) Less than the sum of masses of two protons and two neutrons B) Equal to mass of four protons C) Equal to mass of four neutrons D) Equal to sum of masses of two protc

SOL: This is due to mass defect because a part of mass is used in keeping the neutrons and protons bound as a-particle.

- The value of sm($)'tm(%)'m(%ﬁ) .

ws(%)'wm(%)‘cos(%) 15
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15 1

A)%B)%C)%D)%

SOL: Required Solution
50.  Which of the following lenses is used to correct the defect of hypermetropia?

A) Bifocallens B) Convex lens C) Concave lens D) Cylindrical lens

SOL: Hypermetropia is a defect of eye in which a person is able to see distant objects but unable to see nearby objects clearly. Hypermetropia occurs when either the focal length of the e}

@
Near point

===
Near point

This defect of eye is corrected by the use of convex lens. The convex lens converges all the incoming rays at the retina of the eye as represented in the given figure.

51 The diameter of a cylinder is measured using a vernier callipers with no zero error. It is found that the zero of the vernier scale lies between 5.10 cm and 5.15 cm of the main scale. '
SOL:

Srmollest main Scale division = 005 ¢ [5.15 - 5-10)

H-5-R = 5.i0 tm

NG = Al

L.c = 0.05-2.45 [50 = 000! tm

Diameben = MSR + ve y Le

= 5.0 + 24 %000 = 5 124m

52. A quarter horse power motor runs at a speed of 600 r.p.m. Assuming 40% efficiency the work done(in J) by the motor in one rotation will be
SOL: Motor makes 600 revolution per minute

. = revolution _ rev
.n=600 minute 10 sec

+~ Time required for one revolution = 11—0 sec

Energy required for one revolution = power x time

-1 1 _ 746
=7 X 746 X 0 - 20 J
But work done = 40% of input

=40 x D8 = 20 5 T8 7,46 J

20 100
53. A rubber tube of length 8 m is hung from the ceiling of a room.then the increase in length of the rope due to its own weight is (in mm) . (Given Young's modulus of ela
SOL: As, Y= % X % [length is taken as % because weight acts at centre of gravity (CG)]

Now, M = ALp (In order to calculate the mass, the whole of geometrical length L is to be considered)

. _ AlpgL _ PeL? _ 1.5x10°x10x8x8
Y= <AL= %= 2x5x10°

=9.6x1072m=9.6x 1072 x 103 mm = 96 mm
54. The fundamental frequency of a sonometer wire increases by 5 Hz if its tension is increased by 21%. The fundamental frequency of the sonometer wire in a Hz is
SOL: Frequency o (Tension)1/2
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1/2
£ x100= [(%) —1] X 100
2 x100 = [£ — 1] x 100

n=50

Fundamental frequency of sonometer = 50 Hz
55.  Acircuit has a resistance of 12 Q and an impedance of 15 Q. The power factor of the circuit will be

SOL: R=I2fL Z:I5

fad S T3 O TR TR J 225 -y

= far =9

bng . XL .8 oag

()

¢ - tan” [035)
# G ¢ = o5 (fan! (0-75))

= D8

56.  Sca water at fi requency v =4 x 10% Hz has permittivity & = 80 g, permeability p = pg and resistivity p = 0.25 Q—m. Imagine a parallel plate capacitor immersed in sea water and dri

SOL: V(t) = V,, sin 27 vt

Let distance between the plates = d.

Electric field = % = %’ sin 2w vt

Conduction current density

E Ve = i
J. = 2 o sin 2mut = J,_ sin 2mut

where Jo_ is maximum conduction current density. Displacement current density,

Jg = E% [%’sinmm}] = %V‘, cos 27Ut

Ja = Jo, cos(2mut)

T o ﬂs‘%“ = 2nrvep = 2w (4 x 108) (80g,) (0.25)

dmeg

= e oxt0® 9 ( L -9 x10°N m2/C2)

57. Two thin symmetrical lenses of different nature and of different material have equal radii of curvature R = 60 cm. The lenses are put close together and immersed in water (uw = %

SOL: Let f] and f5 be the focal length of lenses in water. Then

f1=(%_1)( +%)

Bl

E-(z-)0n o

Adding equation (1) & (2) we get

Lot o 2
£4 £ bR
1 _ 2(py—p,)

30 UR

(- p) = 3E =4 x B2 t=1.333

58. An interference pattern is produced using Young’s double slit experiment with sunlight as source. Assume the wavelength of blue light and red light roughly a 400 nm and 600 nm, 1
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SOL:

59.

SOL:
=100, Ve = 3V
Re=akD , Vae =0
‘“rt,r, = VEE'— 1cﬂc
3
15 = 3t PXaxi0
fe = YA
L] .. i
B s £ oo % =— m
% )
la = 0-04mA
60.

There is a crater of depth % on the surface of the moon (radius R ). A projectile is fired vertically upward from the crater with velocity, which is equal to the escape velocity ' v ' fi
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SOL: B =0
]
]
| h
i
' R
! R
‘ WL 1,3 (1)(0%8
TR R+h 2 (2)L R
1= L_o98
R+h 2R
Speed of particle at A, 2R=0.02(R +h)
2GM 5 =i
YATV=4TR 0.02
h=99R

Atpoint B, vy =0
By conservation of energy,
decrease in KE = increase in GPE

= %Mvi =Ug—Ua

M[.Z_.?{ﬂ] = M(VB - V,\)

|
2

(*-iw)
R -
GM _ M -GM 100

G
R -Ra-h 2R R

) &

61. The oxide of an element contains 67.67 % of oxygen and the vapour density of its volatile chloride is 79. Equivalent weight of the element is

| . IANG

_R-.; R+h R

(]

A) 246 B) 3.82 C) 436 D) 4.96

SOL:
g of ocmide wil} comboin &3 63 9 of caygen

32339 of element

€1.6+9 of omygen combines wikh 33 339 of element
19 of cxhgen — ?

_ a3
.63

ek Sa of gRygen — 2

62. [=3, then the values of magnetic quantum numbers are
A) £1,£2,£3 B) 0, £1, £2, £3 C) -1, -2, -3 D) 0, +1, +2, +3

SOL:

fon X =3

™M= =3, -8, -0 LS

63. In POZ_ ion the formal charge on the oxygen atom of P—O bond is

A) +1 B) -1 €) —0.75 D) +0.75
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SOL.:

(2
Formal charge of O can be calewlated as

formal charge ow O atom of p-O bond = &-6-=(2) -1

64. 0.16 g of methane is subjected to combustion at 27°C in a bomb calorimeter system. The temperature of the calorimeter system (including water) was found to rise by 0.5°C. Calcu

A) —695kImol”! B) —1703 kI mol™! ) —890 kI mol"! D) —885 kJ mol™!

SOL:

Given
b-of methone =sa.69
Heak prioduced = 13.3 %o.5
=895 KT
Nol, heak produced by combuskion of
lawmole of cH, = 885 x1E
o.lg
=865 HT
Snce the combustion todes Poce im oa
closed Vess= ), the heal pmoduced S

A = 925 KT

65. 18 ml of mixture of acetic acid and sodium acetate required 6 ml of 0.1 M NaOH for neutralization of the acid and 12 ml of 0.1 M HCI for reaction with salt separately. If pK, of th

A) 5.05 B) 475 C) 45 D) 46

SOL:

Ghen Wz el [V = 1zl

M zapm My zed ™M

P&\ = 445
concenbrafion of acid = Bupd
=o'
cone entration of salk =K oil
T2
it koow hat, pH o gl 4 |cj£"“}ﬁ
[ﬂnﬂd“;
= 4015 4 g (12
= 435 4 log (1)
= 435 ¢ o.30l0
L L

66. The oxidation state of oxygen in O, PtF is
A) zero B) =2 C) +'2 D) +1

SOL:

67. The oxidation state of boron family shows which of the following trend for stable +1 oxidation state?

A) Al<Ga<In<TI(+1 O.S. stability increases) B) Al <Ga <In <TI (stability of +3 oxidation states) C) Al < Ga <In <TI (stability of +1 oxidation states) D) Al<Ga<]
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SOL:

68.  The percentage of sulphur in an organic compound whose amount of 0.32 g produces 0.233 g of BaSO, (Atomic weight of Ba =137, S =32) is

A) 1.0 B) 10.0 C) 253 p) 32.1

SOL:
Gieven
k. of Sulpha = o-314
wh. of Bogb, = 82333
we knoga that
Mol et o iwnq 2 IBF M 4(K)
& }.3!:
Yook gulphuy o ok wh of gulhux whood B, T
el -t of Baso, wke of Sulphsa
e B, 0B .,
Py ey
= Y
69. )
N(CH,),
9 ,
OH /A

————————3 A (major).

The major organic product 'A' is

A) B) I ) D)

SOL:

st ncldic B - H

5 N(CH.)
H.L \CH./,

TN o/ ;

—— NICH,), + H0

70.  An ideal solution contains two volatile liquids A (P0 =100 torr) and B (P0 =200 torr). If mixture contains 1 mole of 'A' and 3 moles of 'B'. Then, total vapour pressures of distillate

A) 150 torr B) 188.8 torr C) 185.72 torr D) 198.88 torr
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SOL.:

71. Resistance of a conductivity cell filled with a solution of an electrolyte of concentration 0.1 M is 100Q. The conductivity of this solution is 1.29 S m!. Resistance of the same cell v
A) 124 x10*Sm?>mol’! By 1240 x 10* Sm?> mol™! €) 1.24 x 10*Sm?> mol'' D) 12.4 x 10? S m? mol™!

SOL:

8

e

pl= P

= 129

a
=1

= -89 x 100

ple=

A . 1egxl00 =K
530
K=augx’

Arm = 28 %10 xi000
O.Q_

= Wy x loa 5]’"““ T\’\ﬂl-l

72.  The reaction 4 — B follows first order kinetics. The time taken for 0.8 mole of A to produce 0.6 mole of is 1 hour. What is the time taken for conversion of 0.9 mole of 4 to product

A) 2hour B) lhour C) 0.5hour D) 0.25 hour

SOL: A

L
K= =T lcs Mo

CR]

- 2303 0.8
K= 252 Yoy =

= 239 Jog (13333

K =12.303 xolalyg

.9
2303 no.a4q = %hj 2_”5
= —— Joq(13333
ko olayy ¢ Y
I
e e
= a-l';lﬂlo ug
ko= ihy

73.  The chief source of iodine in which it is present as sodium iodate is
A) Seaweeds B) Caliche C) Carnallite D) Iodine never exists as sodium iodate

SOL:

The chief source of lodine D which it i present as sodivm

Ccaliche. Maro:

iodote L

74. What is the correct order of spin only magnetic moment (in B.M.) of Mn?", Cr?* and V212

A) MnZ'>Vv2 >t gy vEs o> Mt ) Mt > ot > V2 py 2> V2> Mn?t
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SOL:

The correct order of <pin only magugtic moment i BM) of

Ma > o > v

75.  [CO(NH;) (NO,),]Cl exhibits

Print With Solutions

A) linkage isomerism, ionisation isomerism and optical isomerism B) linkage isoerism, geometrical isomerism and optical isomerism C) linkage isomerism, ionisation isomer:

SOL:

76.  Which of the following compounds is most acidic

A) Cl—CH,—~CH, ~ OH

OH

B)

SOL:

77. ldentity the product in the following reaction :

CHO :
1.conc.NaOH

CHO 2.H/A
COOH

; B
A COOH B o

SOL: This is an example of intramolecular cannizzaro reaction.
78.  Which of the following is most basic?

https://cdi.etutor.co/paper-view-with-solutions-4
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COOH

—OH

_NO,

D)

D)

—OH

__CH,
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- NH,
NH

) N B) 0)

D)
SOL:

79.  Which of the following is true?
(i) sucrose is a non reducing agent
(ii) glucose is oxidized by bromine water
(iii) glucose rotates plane polarized light in clockwise direction
(iv) fructose is oxidized by bromine water
Select the correct answer during the coded given below

A) (i), (i), (i) B) (i), (i) only €) (i), (iii) only D) (i) (iv) only

SOL:

(i) sucrpse is @ wow reducing agewt

(i)

jlucose is oxidized by browine water

(itd) olucose rotates plane polavized light tw clockwise

direction.

80. The first ionisation potential of Na, Mg, Al and Si are in order
A) Na>Mg>Al>Si B) Na<Mg<Al<Si C) Na<Si<Al<Mg D) Na<Al<Mg<Si

SOL:

81. If equal moles of water and urea are taken in a vessel. will be the mass percentage of urea in the solution.
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Lk .
* me‘.ahl: of Lnea = OE-bNeos

xlao
wk . af Lmea +Hgo

22 00
32

=83 .03

82.

Mg — Mg2t +2¢”
SOL:

H9(9) — Maty4em ; 1 E, = 138 Keal /ol
) f— 9"y pem ) T-Ey = 3ug keal fmal
Mg () —)"\3*1(3) +ag; TE = TE+Tey= +536 Keallfimal,

83. 02" has a bond order is
SOL:

+2
o

B0 = 4 [€780 — & Anki 8.0]
= Ji Lo -14]

L&
a
3

84.

The number of isomers possible for C;HgO are
SOL:

wew comnoundl 15 CzHeD.

The possible wunber of isomers for CaHiO ae 5. They are benzy|

aleohol, anisole, o-, m- awd - srﬁsals[methH!Fhmms]_

85.

The charge required to deposit 40.5 g of Al (atomic mass = 27.0 g) from the fused Aly(SOy); is
SOL:
Ag(so,), —> 2aY3 | 30,72

2313 of Al Teguines

AbsoenIc
4259 of g} =Mequimes

9

_ Mo-S=96So0x3
B e

= M3yasoc

=43 xde
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Print With Solutions

Let IP stand for ionization potential. The IP, and IP, of Mg are 178 and 348 kcal mol™!. The energy required for the following reaction is

23/24
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A reaction takes place in three steps the rate constant are K;, K, and K5 the overall rate constant K = x;(}:; . If the energies of activation are 40, 30 and 20 kJ/mol, the overall energy

SOL: g = %ifs
2

86.

SK=hA. e w [ Ea =30 kl/mol™]
~K= A.e_(Eal + Ea; — Ea,)/RT
— A e~(40 30+ 20)/RT

— A 3ORT

87. How many the following compounds will give HVZ reaction

COOH COOH

COOH
>—C‘CJO[—I

Carboxylic acids having a-hydrogen atoms rescts with
Red P and Cls to give e-chlorine acid carboxylic acids is
a HVZ reaction

g

SOL:

OO

—  has o hydrogen

- COHO) - has o hydrogen
= H !
COOH

[j,] el

S0 answer is |
88.  Find the oxidation no of Mn in the product of alkaline oxidative fusion of MnOs ?

SO 2Mn0, + 4KOH + 0, — 2K,MnO, + 2H,0

89.
Cl
CH] H,0/a
: CH;
How many 3% alcohol are obtain as product (including stereoisomer)?
SOL:
: H
CHy o H ]
— s
H 3 A —— H
H, +~13
lnzo
CH,
H,
OH

90. How many among the following are oligosaccharides?
i. Cellulose
ii. Lactose
iii. Sucrose
iv. Raffinose
v. Ribose
vi. Galactose
vii. Glycogen
viii. Starch

SOL: Carbohydrates that yield two to ten monosaccharide units, on hydrolysis, are called oligosaccharides. Lactose (disaccharide), sucrose (disaccharide) and raffinose (trisaccharide) are

https://cdi.etutor.co/paper-view-with-solutions-4 24/24



