MOMENTUM

1. The correct order of the following compounds showing increasing tendency towards
nucleophilic substitution reaction is:

56 &g

NO,
(i) (||) (lll) (iv)
a. (iv) < (i) < (iii) < (ii) b. (iv) < (i) < (ii) < (iii)
c. (i) < (ii) < (iii) < (iv) d. (iv) < (iii) < (ii) < (i)
Ans (¢)
Solution:
Cl
NO, O2N NO
(-M &-I)
NOz NOZ
(—M&—I) (- M&-I) (- M&-I)
(i) (i) (iii) (iv)

Reactivity o« - M group present at o/p position.

2. Match List-I with List-II

List- I List-II
(Metal) (Ores)

(a) Aluminum (i) Siderite
(b) Iron (ii) Calamine
(c) Copper (iii) Kaolinite
(d) Zinc (iv) Malachite

a. (a)-(iv), (b)-(iid), (c)-(ii), (d)-()
b. (a)-(1), (b)-(ii), (©)-(iid), (d)-(iv)
¢. (a)-(iii), (b)-(), (c)-(iv), (d)-(ii)
d. (a)-(ii), (b)-(iv), (c)-(1), (d)-(iii)

Ans (c)
Solution:
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Siderite FeCO3
Calamine ZnCO3
Kaolinite Si2Al205(0H)4 or Al203.2Si02.2H20

Malachite CuCOs.Cu(OH)2

3.

Match List-I with List-II
List-1 List-II
(Salt) (Flame colour wavelength)
(a) LiCl (i) 455.5 nm
(b) NaCl (ii) 970.8 nm
(c) RbCl (iii) 780.0 nm
(d) CsCl (iv) 589.2 nm

Choose the correct answer from the options given below:

4,

a. (a)-(ii), (b)-(0), (c)-(iv), (d)-(iii)
b. (a)-(ii), (b)-(iv), (c)-(iii), (d)-(D)
¢. (a)-(@iv), (b)-(ii), (c)-(iii), (d)-(i)
d. (a)-(i), (b)-(iv), (c)-(ii), (d)-(iii)
Ans (b)

Solution:

Range of visible region: -
390 nm - 760 nm

VIBGYOR

Violet - Red

LiCl Crimson Red
NaCl Golden yellow
RbCl Violet

CsCl Blue

So, LiCl which is crimson have wave length closed to red in the spectrum of visible region
which is as per given data.

Given below are two statements: one is labelled as Assertion A and the other is labelled
as Reason R.

Assertion A: Hydrogen is the most abundant element in the Universe, but it is not the most
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abundant gas in the troposphere.
Reason R: Hydrogen is the lightest element.
In the light of the above statements, choose the correct answer from the given below

(1) Ais false but R is true

(2) Both A and R are true and R is the correct explanation of A

(3) Ais true but Ris false

(4) Both A and R are true but R is NOT the correct explanation of A

a. Ais false but R is true

b. Both A and R are true and R is the correct explanation of A

c. Aistrue butRis false

d. Both A and R are true but R is NOT the correct explanation of A

Ans (b)

Solution:

Hydrogen is most abundant element in universe because all luminous body of universe i.e.
stars & nebulae are made up of hydrogen which acts as nuclear fuel & fusion reaction is
responsible for their light.

5. Given below are two statements:
Statement I: The value of the parameter '"Biochemical Oxygen Demand (BOD)" is
important for survival of aquatic life.
Statement II: The optimum value of BOD is 6.5 ppm.
In the light of the above statements, choose the most appropriate answer from the
options given below.

a. Both Statement I and Statement II are false
b. Statement I is false but Statement Il is true
c. Statement I is true but Statement Il is false
d. Both Statement I and Statement II are true

Ans (¢)
For survival of aquatic life dissolved oxygen is responsible its optimum limit 6.5 ppm and

optimum limit of BOD ranges from 10-20 ppm & BOD stands for biochemical oxygen demand.

6. Which one of the following carbonyl compounds cannot be prepared by addition of
water on an alkyne in the presence of HgSO4+ and H2S04?
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O
|l ||
4. CHy—CH, -C-H C—CH,
b.
o o)
I I
c. CH;-C-H 4. CH; —C-CH,CH,
Ans (a)
Solution:
Reaction of Alkyne with HgS04 & H2504 follow as
HgS0,,H,S0,
CH = CH Ho > CH,CHO
i
HgSO,,H,50, |
CH3-C=CH ro 7 CHy ~C-Ch;
Hence, by this process preparation of CH3CH2CHO can't be possible.
7.  Which one of the following compounds is non-aromatic?
a. b.
@)
o d.
° O
D
Ans (b)
Solution:

3
sp”’ carbon atom (Not planar)

Hence, it is non-aromatic.
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8. The incorrect statement among the following is:
a. VOSOs4 is a reducing agent
b. Red color of ruby is due to the presence of CO3+
c. Cr203is an amphoteric oxide
d. RuOs4 is an oxidizing agent

Ans (b)
Solution:

Red color of ruby is due to presence of CrOs or Cr+6é not CO3+

9. According to Bohr's atomic theory:

- . z2
(a) Kinetic energy of electron is « —
n

(b) The product of velocity (v) of electron and principal quantum number (n). ‘va’ « Z2

. . I z3
(c) Frequency of revolution of electron in an orbit is < —
n

3
(d) Coulombic force of attraction on the electron is « %

Choose the most appropriate answer from the options given below:

a. (c) only b. (a) and (d) only

c. (a) only d. (a), (c) and (d) only
Ans (b)
Solution:

2
(@) KE=-TE=13.6 X eV

ZZ

KE o« o
(b) V=2.188 X 106 X = m/s
So, Vh X Z

14
Frequency = p—

2
FuZ {‘.rocn—andv < Z
n3 Z n
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ZZ
(d) Force x =

Z3
So, F oc;

So, only statement (A) is correct.

10. Match List-I with List-II

List-1 List-II
(a) Valium (i) Antifertility drug
(b) Morphine (ii) Pernicious anaemia
(¢) Norethindrone (iii) Analgesic
(d) Vitamin B12 (iv) Tranquilizer
a. (a)-(iv), (b)-(iid), (c)-(ii), (d)-() c. (a)-(iD), (b)-(iv), (©)-(iiD), (d)-(i)
b. (a)-(1), (b)-(iii), (c)-(iv), (d)-(ii) d. (a)-(iv), (b)-(iii), (c)-(1), (d)-(ii)
Ans (d)
Solution:
(a) Valium (iv) Tranquilizer
(b) Morphine (iii) Analgesic

(c) Norethindrone (i) Antifertility drug

(d) Vitamin B12 (ii) Pernicious anemia

11. The Correct set from the following in which both pairs are in correct order of melting
point is
a. LiF > LiCl; NaCl > MgO
b. LiF > LiCl; MgO > Nac(l
c. LiCl > LiF; NaCl > MgO
d. LiCl > LiF ; MgO > NaCl

Ans (b)

Solution:

Generally
KQQ,

M.P. « Lattice energy = "+~

o (packing efficiency)
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[Fecl,T™.,[co(c,0,),]”

12. The calculated magnetic moments (spin only value) for species

and MnO;” respectively are:

a. 5.92,4.90 and 0 BM b. 5.82,0and 0 BM
c. 4.90,0and 1.73 BM d. 4.90, 0 and 2.83 BM

Ans (c)
Solution:

[FeCl, ]~

Fe2+ 3d® - 4 unpaired electrons. as Cl- in a weak field liquid.
u’spin = \/_2—4_ BM

= 4.9 BM

13.
7 =

2

0]

Which of the following reagent is suitable for the preparation of the product in the above

reaction?
a. Red P + Cl2

b. NH2-NH2/ C2Hs0"Na*
c. Ni/Hz
d. NaBH4

Ans: (b)
Solution

/
NH2 NH,
Cz sONa

It is wolff-kishner reduction of carbonyl compounds.

14. The diazonium salt of which of the following compounds will form a coloured dye on
reaction with -Naphthol in NaOH?
a.
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©/NH —CHs
b.

@/(-HzNHz
C.

o
d

T
@/N — CHs
Ans: (¢)
Solution:
NH, N;CI”
NaNO, B-Naphthol
—_—
+ HCI Orange bright dye.
15. What is the correct sequence of reagents used for converting nitrobenzene into m-
dibromobenzene?
NO, Br

Br
Sn/HCI 5/ B, 5/ NaNO, . NaBr
a 7 7 7 7
B +
. Sn/HCI >/ KBr >/ r >/ H N
NaNO
. 5 >/ HCI >/ KE

d. i

Br, /Fe \/ Sn/HCI \/ NaNO, /HCI \/ CuBr/HBr
7 7

7
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Ans: (d)
Solution:
N02 NOZ NHZ
@ Br,/Fe @\Sn/HCI @\
— —_—
Br Br

NaNO,/HCI

N,*CI™

Br
@\ CuBr/HBr @\
[ S—
Br Br

16. The correct shape and I-I-1 bond angles respectively in I3 ion are:
a. Trigonal planar; 1200
b. Distorted trigonal planar; 135°and 90°
c. Linear; 1802
d. T-shaped; 1802 and 902

Ans: (c)

Solution:
I3 has sp3d hybridization (2 BP + 3 LP) and linear geometry.

17. What is the correct order of the following elements with respect to their density?

a. Cr<Fe<Co<Cu<Zn b. Cr<Zn < Co< Cu< Fe
c. Zn<Cu<Co<Fe<C(Cr d. Zn<Cr<Fe<Co<Cu
Ans: (d)
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Solution:

Fact Based

Density depends on many factors like atomic mass. atomic radius and packing efficiency.

18. Match List-I and List-II.

List -1 List-II
0
[

a. R-C-Cl->R-CHO (i) Brz/NaOH

R -CH, -COOH - R - CH-COOH
I

Cl
b. (ii) Hz/Pd-BaSOa
(0]

[
R-C-CH, >R-CH, -CH, (iii) Zn (Hg)/Conc. HCl
0
[

d. R-C-NH, >R-NH, (iv) Cl2/Red P, H20

(a)-(ii), (b)-(), (c)-(iv), (d)-(iii)
(a)-(iii), (b)-(iv), (c)-(), (d)-(ii)
(a)-(iii), (b)-(1), ()-(iv), (d)-(ii)
(a)-(iD), (b)-(iv), (©)-(D), (d)-(iii)

a0 ow

Ans: (d)
Solution:

0]
[

,/Pd-BaSO, .
(a) R-C-Cl e >R —CHO (Rosenmund reaction)

(b)

R - CH, - COOH—Cu/RedP.i0 R _ CH—_ COOH

!
Cl

(HVZ reaction)
©
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0]

[
R-C_NH, —2M" 3R —NH

2 (Hoffmann Bromamide reaction)

(d)
o

|l
R_-C-— CH3 Zn(Hg)/conc.HCI SR — CH2 _CH

3 (Clemmensen reaction)

19. In polymer Buna-S: 'S’ stands for :

a. Styrene b. Sulphur

c. Strength d. Sulphonation
Ans: (3)
Solution:

Buna-S is the co-polymer of buta-1,3-diene & styrene

20. Most suitable salt which can be used for efficient clotting of blood will be:

a. Mg(HCOs3)2 b. FeSO4
c. NaHCOs3 d. FeCl3
Ans: (d)
Solution:

Blood is a negative sol, according to Hardy-Schulz's rule, the cation with high charge has high
coagulation power. Hence, FeCls can be used for clotting blood.

Section B

1. The magnitude of the change in oxidising power of the Mn0O4-/ Mn2+ couple is x X 10-
4 V, if the H+ concentration is decreased from 1M to 10-4 M at 25°C. (Assume
concentration of MnO4- and Mn2+ to be same on change in H+ concentration). The value

of xis .
(Rounded off to the nearest integer)
[Given : 2303RT _ 0.059}

Ans: 3776

Solution:

5e” +MnO, + 8H" ———>Mn** + 4H,0
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o [I:In*z] 0
(W] [mno;] E=E = 109(Q))

~ 0.059

0.059 Q
. 0.059 -E =—°7 1
E, =E' - ="log(Q;) E,-B=—7 |09[Q2]

8
0-0559,09{[*' ul 0.059|og[104J8

L R
(E,-E)-2%2x(-32) |, -E,) -32x 222 - xx10°

—32>< 590 x10™% =xx10"*

=3776 Xx10* so,x=3776

2. Among the following allotropic forms of sulphur, the number of allotropic forms, which
will show paramagnetism is
(1) a-sulphur (2) B-sulphur (3) Sz2-form

Ans: 1
Solution:
Sz is like Oz i.e. paramagnetic as per molecular orbital theory.

3. CeHe freezes at 5.59C. The temperature at which a solution of 10 g of C4H10 in 200 g of C¢Hs
freeze is °C. (The molal freezing point depression constant of C¢He is 5.12°C/m).

Ans: 1
Solution:
ATr=i X KeXm

10/58

=1 X512 x x 1000

5.12%X50
58

AT, = = 4.414

Tf(solution) = TK( solvent) AT,

=5.5-4.414 =1.086°C
~ 1.09°C = 1 (nearest integer)

4. The volume occupied by 4.75 g of acetylene gas at 50°C and 740 mmHg pressure is L.
(Rounded off to the nearest integer)
(Given R = 0.0826 L atm K-1 mol-1)
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Ans: 5
Solution:
T =50°C=323.15K

P=740mmong=%g atm

V=7
4.75
moles (n) = ¢ atm

\Y

_4.75 0.0821x323.15
- 26 740

V=497 =5 Lit

760

5.  The solubility product of Pblz is 8.0 X 10-°. The solubility of lead iodide in 0.1 molar
solution of lead nitrate is x X 10-¢ mol/L. The value of x is (Rounded off to the

nearest integer)
Given V2 = 1.41

Ans: 141

Solution: PbI,(s) = Pb?*(aq) + 21~ (aq)

S+0.1

Kgp (PbL,) =8x107°

o= [po

2s

8 x 10~ = (S + 0.1) (25)2 = (8 X 10-% + 0.1) X 4S2

=>S52=2x10-8
S = 1.414 x 10-* mol/Lit

= x X 10-¢ mol/Lit

x=141.4~ 141

6. The total number of amines among the following which can be synthesized by Gabriel

synthesis is
1.

CH3 ™, CH-CH,-NH,
o

2. CH3CH2NH:
3.
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CH,~NH,

NH;

Ans: 3
Solution:

Only 1° amines can be prepared by Gabriel synthesis.

7. 1.86 g of aniline completely reacts to form acetanilide. 10% of the product is lost during
purification. Amount of acetanilide obtained after purification (in g) is
_ x10-2.

Ans: 243

Solution:

0O

|
Ph—NH2—> Ph—NH—C—CH3

(CeH,N) (Acetanilide)(C4H,NO)

Molar mass = 93 Molarmass = 135

93 g Aniline produce 135 g acetanilide

1.86 g produce 135%188 = 2.70 g

At 10% loss, 90% product will be formed after purification.
2700 =243 g =243 x 102 ¢g

~ Amount of product obtained =

8. The formula of a gaseous hydrocarbon which requires 6 times of its own volume of Oz for
complete oxidation and produces 4 times its own volume of CO2 is CxHy. The value of y is

Ans: 8
Solution:

CxHy + 602 - 4CO2 + % H20
Applying POAC on 'O' atoms

6X2=4%X2+y/2x1

Y _ —
E—4=>y—8
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9. Sucrose hydrolyses in acid solution into glucose and fructose following first order rate law
with a half-life of 3.33 h at 252C. After 9h, the fraction of sucrose remaining is f. The value

oflogyg % is X 10-2 (Rounded off to the nearest integer)
[Assume: In10 = 2.303, In2 = 0.693]

Ans: 81

Solution:

Hydrolysi
Sucrose — > Glucose + Fructose

ti2 =3.33h = %h

CD
Ct =2t/—t1/2

t
Co T
22

. . c 1
Fraction of sucrose remaining = f =—% = —
T

1

2t/t1/2

log(1/f) = Iog(z”tm) = LIog(2)
tl/Z
0 8.1

2 40.3-
10/3 0

1
=x X 10-2 x =81

=0.81

10. Assuming ideal behavior, the magnitude of log K for the following reaction at 259C is x X
10-1. The value of x is .(Integer answer)
3HC = CH(g) = CeHs (1)
[Given: AfG°(HC =CHY) = _ 2,04 x 105] mol-%; AfG°(CsHe) = - 1.24 x 105 ] mol-1;
R =8.314] K-1 mol-1]

Ans: 855
Solution:

AG; = AG; [CH, ()] 3x AG{[HC = CH]

= [- 1.24 X 105 - 3x (- 2.04 X 105)]
= 4.88 x 105 ] /mol

AG: =-RTIn (Keq)

—AG°
log (Kea) = 2.303RT
-4.88x10°

2.303x8.314x298 =_-8.55 x 101 = 855 x 10-1
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1.

Ans.

Sol.

Ans.

Sol.

Consider three observations a, b and c such that b = a+c.If the standard deviation of
a+2, b+2, c+2 is d, then which of the following is true?

(1)b? =a? + 2 +3d (3)b2:3(a2+c2)+9d2

(2)b2=3(a2+c2)—9d2 (4)bz:3(az+cz+dz)

(2)
fora, b, c
_ a+b+c
mean = X = ———
3
__2b
*=73

S.D.ofa,b,c=d

_a?+b?+c? _4b2
- 3 9

d2

b2 = 3a2 + 3c? - 9d?

Let a vector o + [33 be obtained by rotating the vector v/3i + j by an angle 45° about

the origin in counterclockwise direction in the first quadrant. Then the area of
triangle having vertices (o, ), (0,8)and (0, 0) is equal to:

(1)1 1
3)—
. ()JE
(23
(4)242
(2)
N
(0,8)
3.1)
(0,0) > .
16t Mar | Shift I Page | 1
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(e B)

(2cos75°,2sin75°)

Area % (2 cos75°)(2 sin 75°)

= sin(150°) =% square unit

3. If for a>0, the feet of perpendiculars from the points A(a, —2a, 3) and B(0, 4, 5) on
the plane Ix + my + nz = 0 are points C(0, —a, —1) and D respectively, then the length
of line segment CD is equal to :

(1)V41 (3)V31
(2)+/55 (4) /66
Ans. (4)
Sol.
B
A R
n
*
1
C D

Direction cosines of plane =A(direction cosines of line AC)
- direction cosines of plane = Aa, —1a, 41

Hence equation plane is: ax —ay +4z=0

« point C lies on plane

~a(@)—a(-a)+4(-1)=0=>a=2 (va>0)

So planeis 2x —2y+4z=0, € = (0,-2,-1)

So for coordinates of D,

X0 _y=t_zS_ (M)
2 - -2 - 4 - 22422442

D=(-153)

~ CD =+/66 unit
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4.

Ans.

Sol.

Ans.

The range of a e R for which the function

f(x) = (4a-3) (x + loge5) + 2(a-7) cot (gj sinz(gj, X # 2nm, N € N has critical points,

is :
(1)[—3,2} () (=-1]
4) (-3, 1)
(2) [l,oo)
(1)
X
COS — X
f(x) = (4a - 3) (x + In 5) + 2(a - 7) —)f.sinzE
sin=
2

f(x) = (4a - 3) (x + loge5) + (a - 7) sin x
=>f(x)=(4a-3)+(@a-7)cosx=0

—cosx - 4a-3)
a-7
4a — 3
_ 5_(‘1 )<1 (+=1<cosx<1)
a—17
_1<4a—3Sl
a-7
42-3 41 0and 23,150
a-7 a-7

>a€ [%7) and a € (—,2) U (7, )

:?Sa<2

Let the functions f: R—R and g: R —R be defined as :

X+2, Xx<0 o x3, x<1
f(x)_{le Xzoandg(x)—{Bx_z’ > 1

Then, the number of points in R where (fog)(x) is NOT differentiable is equal to :
(1)1

(2) 2

(3)3

(4)0

(1)
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Sol.

Ans.

Sol.

Ans.

x3+2, x<0
fog(x) = x®, 0<x<1
(Bx-2)?, x=>1

Clearly fog(x) is discontinuous at x = 0 then non-differentiable at x = 0
Now,
atx =1

_ N2
RHD = lim fa+n)-rQ1) = lim (3(1+h)-2)=-1 —

6
h-ot h h-o0t h

—h)— N6
LHD = lim f@-n) f(1)= lim (1-h) 1=

6
h—o0- -k h—0-  —h

Number of points of non-differentiability = 1

Let a complex number z, |z| # 1, satisfy log ((llzlliﬂl;z] < 2. Then, the largest value
z\zl-

of |z| is equal to

(1)5 (3) 6
(2) 8 (4) 7
(4)

lz|+11 _ 1

(Iz1-17 2

2|z| + 22> (|z] - 1)2
2|z| + 222)z]%2-2|z| + 1
|z]? - 4]z| - 21 <0

(Iz] =7) (Iz] + 3) <0
=|z| <7

.'.|Z|max =7

A pack of cards has one card missing. Two cards are drawn randomly and are found
to be spades. The probability that the missing card is not a spade, is :

3 39
(17 (3

52 22
(3)
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Sol.

Ans.

Sol.

P(Sy N BFS)

P( Emissing | both found spade )= P(BFS)

13) 13 12
1-=2 I x==x =2

B [ 52) 51 50
13) 13 12 13 12 11
1- S xS x o+ o x = x ==
52) 51 50 52 51 50

_39
50

1 1760
If n is the number of irrational terms in the expansion of [34 +58J , then (n-1) is

divisible by :

(1) 8 (3)7
(2) 26 (4) 30
(2)

Tpyy = eoCT(31/4)6°‘T(51/8)T

rational if 60 -r

, é both are whole numbers, r €{0,1,2,....60}

% ceW=re {0,4,8,...60}

and% ceW=re {0,8,16,..56}

-.Common terms r €{0,8,16,....56}

So 8 terms are rational

Then irrational terms = 61 -8 =53 =n
~n-1=52=13x 22

factors 1,2,4,13,26,52

Let the position vectors of two points P and Q be 30 - 3 +2kand i+ 23 — 4k ,

respectively. Let R and S be two points such that the direction ratios of lines PR and
QS are (4, -1, 2) and (-2,1,-2) respectively. Let lines PR and QS intersect at T. If

the vector T4 is perpendicular to both PR and @f and the length of vector T4 is \5
units, then the modulus of a position vector of A is :

(1)+5 (3)v227
(2)V171 (4)\/482
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(2)
p=3i—j+2k&q =1+2j—4k

Ans.

Sol.

Upr = (4,—-1,2) & Vs = (—2,1,-2)
A(X,Y,2)

V5

Ti
Q ' R

Lpp:7 = (31— j + 2k) + A(41 — 1j + 2k)
Los:7 = (1 + 2] — 4k) + p(-2t + 1j — 2k)
Now Ton PR = (3+41,—-1—-21,2+22)
Similarly Ton QS = (1 —2u,2 + u,—4 — 2u)

For x&u:3+4k=1—2p:> u+2k=—1} r=2

-1-A=2+u=>p+A1=-3 p=-5
And 2+20=-4-2u
= T:(11,-3,6)

D.R. of TA = Vps X Upg

n n ~

i J Kk
=l-2 1 -2/=0i-4j-2k
4 -1 2

Ly 7 = (118 — 37 + 6k) + A(—4f — 2k)
Now A = (11,-3 — 44,6 — 22)

TA =5

= (4)*+ (21* =5

=>16)% +4)3%2 =5=h =+

N~

A: (11,-5,5) or A:(11,-1,7)

| Al=+v121+25+25 or |Al=v121+1+49

= /171 or V171
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10.

Ans.

Sol.

11.

Ans.

Sol.

If the three normals drawn to the parabola, y?=2x pass through the point (a, 0)
a = 0, then ‘a’ must be greater than:

(D1 (-3
1

(23 (4) -1

(1)

Let the equation of the normal is

y = mx - 2am - am?
1
here4a=2:>a=E

y—mx—m—lm3
2

It passes through A(a, 0) then
1 3
O=am-m--m
2

m = 0, m?-2(a-1)=0
For real values of m
2@-1)>0

~a>1

k

) 6 o _

Let S, = ) tan™ (W} .Then lim S is equal to :
r=1

1(3 T
(1)tan™! [Ej (3)5
(2) cot™t (5)
2 (4) tan71(3)

(2)

6"(3-2)

2r+1
3 2r+1
1 2
: (2] ]

i tan™?
r=1 [
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itan—l 2r X 3r+1 _ 3r2r+1

12,

Ans.

Sol.

r=1 [1 i (3j2r+1J22r+1
2

i:tan‘1 —G]Hl _GJr = i t

~ ‘. 3 r+1 § r =
2 2

. sin? x cos? x . . .
The number of roots of the equation, (81) +(81) =30 in the interval [0, =] is

equal to :

(1) 3

(2) 2

(3)

(81)°™ % 4 (81)1"" X = 30

@1rx 8L _3g

(81)sin2 X
Let(81)™" * =t

t+%:30 2 4 81 = 30t

>t?-30t+81=0
>t2-27t-3t+81=0
=>(t-3)(t-27)=0
>t=3, 27

= (81" % = 3,33

= 34sin’x _ 31 33

=4sin’x=1,3

= sin® X =

Alw

1
4I
in[0, ] sinx =0

V3
2

. 1
sinx ==,
2

(3) 4
(4) 8
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51
"6

13.

Ans.

Sol.

14.

Ans.

2n
X = -
3

T
157
3

ola

Number of solutions = 4

If y=y(x) is the solution of the differential equation, G 2ytanx = sinx,y(g) =0,

dx
then the maximum value of the function y(x) over R is equal to :
(1) 8 15

3)- ==
(3) )
1
2) =
( )2 @ )
8
(4)
dy

——+2tanx-y =sinx
dx

2
I.F. = eln(sec™) —gpac2 x

= ysec’x = [tanxsecx dx = secx + ¢
T
Now x=§,y=0

c=-2

5.y = COSX — 2.C0S? X

2
1 1 1
=-2|cos®’x-=cosx|=-2||cosx-=| - —
Y [ *72 X) [( X 4) 16}

1 1y
y==-2|C0SX—-=
8 4

1
Ymax = g

Which of the following Boolean expression is a tautology?

(DPrag)A(p—>0) 3)Prag)v(p—>a)
2)(pAq)v(pva) APrg)—>(pP—>09
(4)
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Sol.

15.

Ans.

Sol.

16.

Ans.

p 9 PAq pvq p—q (paqg) —(p—q)
T T T T T T
F T F T T T
T F F T F T
F F F F T T

Let A = [_ll _l ] = +/—1. Then, the system of linear equations A® [y] [684] has :
(1) No solution (3) A unique solution

(2) Exactly two solutions (4) Infinitely many solutions
(1)

S O PO B et S

SR Pt el S e L O
S e [ R P R
1ol T3] [6)

128[ y} {8}:128& y) =8
-X+Yy 64

:x—y:%....(l) and 128(x+y)—64:>x—y—?1...(2)

= no solution (from eq. (1) & (2))

If for x e (O,g] , logiosin x + logiocos x = -1 and logio(sin x+cos X) = % (logio n-1),

n>0,

then the value of n is equal to :

(1) 16 (3) 12
(2) 20 (4)9
(3)
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Sol. logio (sin x) + logio(cos x) = - 1
sinx-cosx—i (1)
10

and logio (sin x + cos Xx) = % (logion - 1)

. n 2
= SiNX +COSX =| —
(10]

) 2 . . n .
= sin® X + cos x+25|nxcosx_E (squaring)

=1+ 2(%} = % (usingequation(1))
= n_ E =>n=12
10 10

17. The locus of the midpoints of the chord of the circle, x2+y?=25 which is tangent to

y2

2
X .

the hyperbola, — - ~— =1is:

YP 9 16

2 2

(1)(x2+y2) —16x%> +9y%2 =0 (3)(x2+y2) -9%x% -16y2 =0

2 2\ 2 2 2 2\ 2 2
(2)(x +y) -9x° +144y° =0 (4)(x +y) -9x° +16y- =0

Ans. (4)

Sol. tangent of hyperbola

y =mx +v9m? — 16 (i)

which is a chord of circle with mid-point (h, k)
so equation of chord T = S1
hx + ky = h? + k?

LS (ii)
Yy = K K
by (i) and (ii)

2 2
m:—Eand\/9m2—1 _h ;k
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h2 (h2 +k? )2

18.

Ans.

Sol.

19.

locus 9x2 - 16y2 = (x2 + y2)2

Let [x] denote greatest integer less than or equal to x. If for neN,
2
3n 2 2

(1—x+x3)n =Y ax, then Y a,;+4 D ayy,; is equal to :

j=0 j=0 j=0
(1)1 (3) 2t
(2) n (4) 2
(1)

3\" 3n ]

(1—x+x ) =Y ax

=0
(1-x + x3)" = ao + aix + a2x? + ..... + azn x3"
Putx =1
l=a+a1+a+as+as+ ... +aszn ..(1)
Put x = -1
l=a-air+a-az+ a4 ... (-1)%asn  ...(2)

Add (1) + (2)

> act+azx+as+as+ ....... =1
Sub (1) - (2)
> ar+a+a+ar+.....=0

s
Now ZaZJ' +4 z A1

j=0 j=0

(ao+az+as+ .....) + 4(a1 + az+ ....)

1+ 4x0

=1

-X y+4 z+2
1 2 3
divides the line segment AB joining points A(-3, -6, 1) and B(2, 4, -3) inratiok : 1
then the value of k is equal to :

(1) 1.5 (3) 4
(2) 2 (4) 3

Let P be a plane Ix+my+nz=0 containing the line, 1

. If plane P
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R_(—3+2k —6+4k 1-3k

, , lies on plane
k+1 k+1 k+1j P

8 -3+2k . -6 + 4k ) 1-3k _0
k+1 k+1 k+1

-24 + 16 k -6+ 4k + 2 -6k =0

-28 + 14k =0
k=2

20. The number of elements in the set {x eR:(Ix|-3)|x+4|- 6} is equal to :

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

Sol. Case-1x <-4
(x=-3)(-x-4)=6
>x+3)(x+4)=6
=>X2+7x+6=0

=>x=-1or-6
but x <-4
Xx=-6

Case-2 x (-4, 0)
(-=x=-3)(x+4) =6
=>-x2-7x-12-6=0
=>x2+7x+18=0

D < 0 No solution
Case-3 x>0
(x-3)(x+4)=6
=>x2+x-12-6=0
=>x2+x-18=0

1441472

X =
2

2
Hence 2 elements only

SX =

only
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Integer Type:

1. Let f: (0, 2) — R be defined as f(x) = Iogz(l + tan[%j]. Then,

lim Z(f[%} + f[zj +ot f(1)j is equal to

n—wo N H

Ans. (1)
Sol.

1

2 X .
E = EJ; In (1 +tanT) dx (|)

replacing x =1 - x

=2 [ in(1+an™1-)d
n(+an4( x))x

" In2 0
1
E=ij ¢en|1+tan| Z - Ex|ldx
/n2 Jo 4 4
1-tan™x
1
E=%j (nj1+— 2 |dx
fne Jo 1+tan5x
4
1
e- 2 ['on| — 2|
{ne Jo 1+tan%

2 ! X .
E= m_[0 [énZ—ﬁn(lthanTDdx (i)

equation (i) + (ii)

E=1
2. The total number of 3x3 matrices A having entries from the set {0, 1, 2, 3} such
that the sum of all the diagonal entries of AAT is 9, is equal to
Ans. (766)
Xy z||lx a d
Sol. AAT=|a b c||ly b e
d e f|l]z c f
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x?+y?+7> ax+by+cz dx+ey+fz

Ans.

Sol.

=|lax+by+cz a*+b?>+c® ad+be+cf
dx+ey+fz ad+be+cf d®+e?+f?

Tr(AAT) =x2+y2+22+a2+b2+2+d?+e2+f2=9

all>1 =1
9!

one 3, rest =0 §=9
9!

two 2 ,o0ne 1l &restO0 2|—6|=63X4=252
9l

one 2, five 1, rest 0 —— =63 x 8 =504
5131

Total = 766

Let f:R—R be a continuous function such that f(x)+f(x+1)=2, for all xeR. If
3

8
L = If(x)dx and I, = If(x)dx, then the value of I: + 212 is equal to
0 )

(16)

f(x) + f(x+1) =2 .....(I)
x—(x + 1)

f(x + 1) + fi(x + 2) =2 ....(0)
by (i) & (ii)

f(x) -f(x+2)=0
f(x + 2) = f(x)
f(x) is periodic with T = 2

I, = I§X4f(x)dx - 4[02 f(x)dx

I, = fl f(x)dx = J: f(x +1)dx = I: (2 - f(x))dx

2
I, =8-2 jo f(x)dx

I+ + 2I> = 16

Consider an arithmetic series and a geometric series having four initial terms from
the set {11,8,21,16,26,32,4%}. If the last terms of these series are the maximum
possible four digit numbers, then the number of common terms in these two series is
equal to

MOMENTUM Education Pvt. Ltd : Betiahata Chowk, Gorakhpur. PH. 6389138701 P # 69



MOMENTUM

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

(3)

By observation

A.P: 11, 16, 21, 26 .......
G.P:4,8,16,32 ...

So common terms are 16, 256, 4096

X
If the normal to the curve y(x) = I(th -15t+ 10)dt at a point (a, b) is parallel to the
0

line x+3y = -5, a>1, then the value of |a+6b]| is equal to
(406)

y'(x) = (2x%2 - 15x + 10)
at point (a, b) normal is

3 =(2a%- 15a + 10)
=2a?-15a+7=0
=2a’-14a-a+7=0
=2a(a-7)-1(a-7)=0

1
a= —or7,
2

givena>1ra=7
also P lies on curve

b= j:(ztz - 15t + 10)dt

b= j:(th ~ 15t +10)dt

6b = -413
~.la + 6b| = 406
. ae* -bcosx +ce™® .
If lim =2, then a+b+c is equal to

x—0 X sin X

(4)
X2 x> x4 X2
{a[1+x+2!+..}—b[1—2!+ ] ...]+c(1—x+2!..}
lim
X|X—-=—+...
3!

(a—b+c)+x(a—c)+x2(a+b+Cj+....
s lim

x—0 Xz 1_&
6
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AN

=a+b+c=4

7. Let ABCD be a square of side of unit length. Let a circle C: centered at A with unit
radius is drawn. Another circle C2 which touches C: and the lines AD and AB are
tangent to it, is also drawn. Let a tangent line from the point C to the circle C2 meet

the side AB at E. If the length of EB is o + \/5[3, where o, B are integers, then o+

is equal to ____
Ans. (1)
N\
D(0,1) C(1,1)
¢
r Cofoo .
50 N
H i i
A ’ S
Sol. A(0,0) M E B(1,0) -
(i) V2r+r=1
1
f= ———
V2 +1
r=v2-1
(i) CC, =242 -2 =2(J§—1)
From ACCz2N = sin¢ = ﬁ
2(v2 - 1)
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¢ = 30°

(iii) In AACE are sine law

AE  AC
sing sin105°

1 2
AE = = x 242
2 3+1

AE 2 J3-1

N
EB=1—(J§—1)

2-3

a=2B=-1=>a+f=1

8. Let z and w be two complex numbers such that w = zZ — 2z 4+ 2, |ZZ_—+3LL| = land Re (w)

has

minimum value. Then, the minimum value of neN for Which w" is real, is equal to

Ans. (4)
Sol. letz=x+iy
|z +i] = |z-3i|
>y=1
Now w= X2+ y? - 2x - 2iy + 2
w = x?+1-2x -2i + 2
Re(w) = x> - 2x + 3
Re(w) = (x-1)2 + 2
Re(Wmnatx=1=>z=1+1

Now w=1+1-2-2i+2
&
w = 2(1-i) = 2J2e\*

wht= 2\/§ei(¥j

If whisreal = n =4
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-30 20 56 2 7 o
-1+i3
9. LetP=| 90 140 112|and A=|-1 -o 1 |where o= > , and Iz be the
120 60 14 0 -0 -0o+1

2
identity matrix of order 3. If the determinant of the matrix (P’lAP - 13) is aw?®, then

the value of ais equal to

Ans. (36)
2
Sol. |P‘1AP—I|
= |(P~1AP — I)(P~1AP — )|

- |P‘1APP‘1AP—2P‘1AP+I|
= |P-1A2P—2P-1AP+P-11P\
- |1>-1 (A*-2a+ 1)P|

=[P~ (a-1’P

=[P*{|A-17[P]

=|a-1]

=36m° =>0.=36
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10. Let the curve y=y(x) be the solution of the differential equation, dy =2(x+1). If the

dx
448

numerical value of area bounded by the curve y=y(x) and x-axis is ——, then the

value of y(1) isequal to ___
Ans. (2)

Sol. y=x2+2x+c

\C(—l, 0) |y((1+ﬂ,o)

1

1

/1
B(-1,c-1) A

Area of rectangle (ABCD) 5 (c-1)(¥1-¢)|

Area of parabola and x-axis = 2(% ((1 - c)3/2)j = ?

l1-c=2=c=-1
Equation of f(x) = x2 + 2x - 1
f(1)=1+2-1=2
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1.

A 25 m long antenna is mounted on an antenna tower. The height of the
antenna tower is 75 m. The wavelength (in meter) of the signal transmitted
by this antenna would be:

a. 200 b. 400

c. 100 d. 300

Answer: ()

Sol.

Given that, height of peak of antenna: H =25 m.
As, we know that

A=4H

S A=4x25

S A=100m

Hence option (c) is correct.

A block of mass m slides along a floor while a force of magnitude F is applied
to it at an angle 0 as shown in figure. The coefficient of kinetic friction is p.
Then, the block's acceleration 'a' is given by : (g is acceleration due to
gravity)

Al

F F . F F
a. ;cos@ — Ug (g - ;sm@) b. ECOSQ — Ug (g + Esine)

F F . F F
C. ;cos@ + Uk (g - ;sm@) d. —Ecose — Uk (g — asin@)

Answer: (a)

Sol.

Drawing the FBD of the block.

—>a
Fsing
F
AN
0
_____ R P ___>
ukN - Fcoso
V mg
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= N =mg - Fsin6 (1)
Also, Fcos0 - pxN =m-a -(2)

Substituting the value of N from eq. (1) in eq. (2)
= FcosH - pg(mg-Fsin6) = m-a

F F .
=>a= ;cos@ —ug(g — ;sm@)

Hence option (a) is correct.

3. Four equal masses, m each are placed at the corners of a square of length([)
as shown in the figure. The moment of inertia of the system about an axis
passing through A and parallel to DB would be :

D / C

m “"’-, ,«""’ m

! !

MA= ] =

a. m/? b. 3ml?

c.v/3ml2 d. 2 ml2
Answer: (b)
Sol.

DM l m C
I e !
R ., — ; /I'n B
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AC =12+ 12
AC =12
W2
g2
2
>d=—
V2

Moment of inertia about the axis passing through A :
[=m(0)2+ m(d)? + m(d)? + m(AC)?

=1=0+ m(i)2 + m (%)2 + m(l\/f)2

V2
ml?> ml? 5
$1—7+T+2ml
= [ =3ml?

Hence option (b) is correct.

4. The stopping potential in the context of photoelectric effect depends on the
following property of incident electromagnetic radiation:
a. Amplitude b. Phase
c. Frequency d. Intensity
Answer: (c)
Sol.
According to Einstein's photoelectric equation, stopping potential depends on
frequency as
hv -hv,=eV
h
>V==v-——y,
e e
Hence stopping potential depends on frequency.
Hence option (c) is correct.

5. One main scale division of a vernier callipers is 'a’ cm and ntt division of the
vernier scale coincide with (n-1)th division of the main scale. The least count
of the callipers in mm is:

n-t 10a
a (10n) a b. T
10na 10a
¢ " (n-1)
Answer: (b)
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Sol.

MSD — Main scale division
VSD — Vernier scale division
LC — Least count

n VSD = (n-1) MSD

n
1VSD = (T) MSD
L-C=1 MSD-1VSD

n
= 1MSD — (T) MSD

MSD
=1MSD —1MSD +T

_ MSD

n
a
=—Ccm
n

10 a
=——mm
n

Hence option (b) is correct.

6. A plane electromagnetic wave of frequency 500 MHz is travelling in vacuum

along y-direction. At a particular point in space and time, B=8.0x1082T.
The value of electric field at this point is: (speed of light = 3x108 ms-1)
Assume X,y,Z are unit vectors along x, y and z directions.

~V Vv
d. 2.6x; b__2.6ya
d.-24X V/m

v
c. 24X —
m

Answer: (d)

Sol.
E,=B-C
E;=(8x10-8) x (3x108)
= |Eo| =24
Wave travels in the direction of E x B
As (X)X z=+y
. E =-24%V/m
Hence option (d) is correct.
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7. The maximum and minimum distances of a comet from the Sun are 1.6x1012
m and 8.0x101° m respectively. If the speed of the comet at the nearest point
is 6x104 ms-1, the speed at the farthest point is:
a.1.5x103m/s b.4.5x103m/s
c.3.0x103m/s d. 6.0x103 m/s

Answer: (c)

Sol.

vi=6x10*m/s

Let point 1 is nearest point,
and point 2 is farthest point.
Given, r; =8x1010m & r, = 1.6x1012m
By angular momentum conservation
Li=L,
mr;v,= mr,v,

V1
SV, =—

2

8 x 10'% x 6 x 10*
2T T e x 102
~v2=3.0x103m/s
Hence option (c) is correct.

8. A block of 200 g mass moves with a uniform speed in a horizontal circular
groove, with vertical side walls of radius 20 cm. If the block takes 40 s to
complete one round, the normal force by the side walls of the groove is:
a.6.28 x10-3N b.0.0314 N
€. 9.859x102N d.9.859x10-4 N

Answer: (d)
Sol. Normal force will provide the necessary centripetal force.
= N=mw?2R

2T
Also; w = —
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N =02 (%) 02

SN zx EXCIE
(40)2

- N=9.859x10-4N

Hence option (d) is correct.

9. An RC circuit as shown in the figure is driven by a AC source generating a
square wave. The output wave pattern monitored by CRO would look close
to:

R
L {WM == ®
| I
| |
a 1 |
1 I
!
C.
Answer: (b)
Sol. Assuming AC starts with positive voltage. When +ve voltage is across input then

the capacitor starts charging, trying to reach saturation value, till then there is +ve
voltage across input. When -ve voltage of AC appears across input, the capacitor
starts discharging till then there is -ve voltage across input and this process of
charging and discharging keeps on going alternatively.

For chargin Fo
42 ging

r
+
i |

+ (

increasing current  decreasing current

Iglischarging
I

AMAAL
| VVVVV+
!
T
AMAAL
| VVVVV+
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N
>
charging
N
Y .
1
1 1 1
X/ .
1 1 7
R
: ! : !
[ Lmmmms
discharging
Hence option (b) is correct.
10. In thermodynamics, heat and work are:
a. Intensive thermodynamics b. Extensive thermodynamics
state variables state variables
c. Path functions d. Point functions
Answer: (c)
Sol.

Heat and work are path functions. Heat and work depends on the path taken to
reach the final state from initial state. Intensive and extensive properties only
applies to physical properties that are a function of state, heat is neither intensive

nor extensive. Hence option (c) is correct.

11. A conducting wire of length 'I', area of cross-section A and electric resistivity
p is connected between the terminals of a battery. A potential difference V is
developed between its ends, causing an electric current. If the length of the
wire of the same material is doubled and the area of cross-section is halved,
the resultant current would be:

1pt 3VA
4VA iy
C. 44 L
pl 4 pl
Answer: (d)

Sol.
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We know that

l
R = P n
Now, new length : I'=21]

new area of cross section : A'=A/2

21

. New resistance: R' = p - —
A/2

pl

>R =4—
A

= R'=4R
.. Resultant current: I = Y
4R
1VA
[ =——
4 pl

Hence option (d) is correct.

12. The pressure acting on a submarine is 3x105 Pa at a certain depth. If the
depth is doubled, the percentage increase in the pressure acting on the
submarine would be :(Assume that atmospheric pressure is 1x10> Pa,
density of water is 103 kg m-3, acceleration due to gravity g = 10 ms-2)

200

%
%

200
C'T %

Answer: (a)

Sol.
Pressure at depth h is
P = Po +hpg=3x105 Pa
= hpg =3x105-1x105
= hpg =2x105
As h is doubled
. 2hpg =4x10°
.. Increased pressure, P'=Po+4x10°
. P'=5x10°Pa
..% increase in pressure = PIIT_P x 100
_(5-3)x 105
~ 3x105

=%

3
Hence option (a) is correct.

X 100

b.m

5
%
d.—— 9%

200
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13. A bar magnet of length 14 cm is placed in the magnetic meridian with its
north pole pointing towards the geographic north pole. A neutral point is
obtained at a distance of 18 cm from the center of the magnet. If Bu = 0.4 G,
the magnetic moment of the magnet is (1 G = 10-4T)

a.28.80] T-! b.2.880] T-1
c.2.880x103] T-1 d. 2.880x102] T-1
Answer: (b)
Sol.
+m

\\\\ r W\BH
7cm S~o

Bo ©
7cm B Bo

PR r v

B=2Bosind

-m
M — magnetic moment of the magnet
m — power of magnetic pole

0 — angle made by Bo with the horizontal
Bo — magnetic flux density

B=2B,sin6
pom 7
= —_ X -
Ar? r

X 7

m
-4 __ -7
=204x107*=2x%x10 x—(72+182)3/2x

10*

_ 4x1072 x (373)3/2

Sm

14
S B 14
- M—m><14cm—mx100
0.04 x (373)%%2 14
= 14 * 100
. M=2.880]/T

Hence option (b) is correct.

14. The volume V of an enclosure contains a mixture of three gases, 16 g of
oxygen, 28 g of nitrogen and 44 g of carbon dioxide at absolute temperature
T. Consider R as universal gas constant. The pressure of the mixture of gases
is:

o 4ET 88RT
v b. ——
v
c. 22 d =2
2V 14
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Answer: ()

Sol.

No. of moles of Oz : n1:g:0.5 mole
No. of moles of Nz : nz=§=1 mole

44

No. of moles of COz : n3:E:1 mole

Total no. of moles in container : n=ni1+nz+ns
5

.'.n:0.5+1+1:5moles

Now; PV=nRT
_ nRT

-
~p =2
2V

Hence option (c) is correct.

15. A conducting bar of length L is free to slide on two parallel conducting rails
as shown in the figure

Ry Pa— R>

We

Two resistors R1 and Rz are connected across the ends of the rails. There is
a uniform magnetic field B pointing into the page. An external agent pulls
the bar to the left at a constant speed v. The correct statement about the
directions of induced currents I and Iz flowing through Ri and R:

respectively is :

a. I1 is in clockwise direction and b. Both I1 and Iz are in clockwise

Iz is in anticlockwise direction direction

c. I1is in anticlockwise direction d. Both I1 and Iz are in

and Iz is in clockwise direction anticlockwise direction
Answer: (a)

Sol.
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11 12
X B X
= - =
Ri= D B =R;
- =
x X
2

When bar slides, area of loop 1 decreases and that of loop 2 increases. Magnetic
flux decreases in 1 and increases in 2. Therefore induced emf and current resist
this change. As a result B should increase in 1 and decrease in 2. So 11 should be
clockwise and Iz anticlockwise.

Hence option (a) is correct.

16. The velocity-displacement graph describing the motion of a bicycle is shown
in the figure.

v(ms™) 4
50

[
1
1
1
|
1
|
1
I
1
1
1
0

10
0 200 400 x(m)
The acceleration-displacement graph of the bicycle's motion is best
described by :
a(ms™) 4 a(ms™) 4
a 187: b. 187|—:
| 1 1
2 1 1 1
1 2 1 1
1 o 1 ! o
0 200 400 x(m) 0 200 400 x(m)

a(ms™2) 4

Q
—~
3
0n
N
~
»
>

0 200 400 x(m) 0 200 400 x(m)
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Answer: (a)

Sol.
dv
We know that,a = v ™

As slope is constant, so a o«c v (from x=0 to 200 m) & Also, slope =0, so a =0 (from
x=200 to 400 m)
Hence, the correct plot is

/

Hence option (a) is correct.

y

xV

17. For changing the capacitance of a given parallel plate capacitor, a dielectric

material of dielectric constant K is used, which has the same area as the
plates of the capacitor. The thickness of the dielectric slab is % d, where 'd' is

the separation between the plates of parallel plate capacitor. The new

capacitance (C') in terms of original capacitance (C,) is given by the following

relation:
,_ 4K 4
a. C = —_——CO b Cl — C
K3 ' 3+K°
cc' =3¢, d.c =2£¢,
4K 3
Answer: (a)
Sol.
3d/4 d/4
I
1
K
1
1
Ci, G
I
|
€p A

CO = (Zi
C; and C, are in series and C' is new capacitance
1 1 N 1
G
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1_Gdy @/

C' € KA €A
1 d (3+K>

C " 4e, A\ K
4K
T(K+3)°

Hence option (a) is correct.

18. For an electromagnetic wave travelling in free space, the relation between
average energy densities due to electric (Ue) and magnetic (Um) fields is :

a.Ue#Unm b. Ue =Un
C.Ue>Unm d. Ue < Unm
Answer: (b)

Sol.
In EMW, average energy density due to electric field (Ue) and magnetic field (Um)
is same.
Hence option (b) is correct.

19. Time period of a simple pendulum is T inside a lift when the lift is stationary.
If the lift moves upwards with an acceleration g/2, the time period of
pendulum will be:

T b
a. E \/§
. 2 d.v3T
3
Answer: (c)

Sol.
When lift is stationary

L
T =2 |—
g

A pseudo force will act downwards when lift is accelerating upwards.

g 39
geff:g_i_E:?

.. New time period

L
T =2m
Yerf
- 2L
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20.

Hence option (c) is correct.

The angle of deviation through a prism is minimum when

(A) Incident ray and emergent ray are symmetric to the prism

(B) The refracted ray inside the prism becomes parallel to its base

(C) Angle of incidence is equal to that of the angle of emergence

(D) When angle of emergence is double the angle of incidence

Choose the correct answer from the options given below:

a. Only statement (D) is true b. Statements (A), (B) and (C) are
true

c. Statements (B) and (C) are true d. Only statement (A) and (B) are
true

Answer: (b)

Sol.

Base

Deviation is minimum in prism when, i = e, ri=r2 and ray inside prism is parallel
to base of prism.
Hence option (b) is correct.
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1. A fringe width of 6 mm was produced for two slits separated by 1 mm apart.
The screen is placed 10 m away. The wavelength of light used is 'x' nm. The
value of 'x' to the nearest integer is

Answer: (600)

Sol.
B=6mm,d=1mm,D=10m
A=?
_AD
p= d
6 x 10-2 = AX10
~ 1x1073
_6x1073x1x1073
B 10
A=600x10"°m
5. A =600 nm
.. 600 is the required value.
2. The value of power dissipated across the zener diode (Vz = 15 V) connected
in the circuit as shown in the figure is x*10-1 watt.
Rs=3SQ
MWW
22V V,=15V % R, =90Q
The value of x, to the nearest integer, is
Answer: (5)
Sol.
Across R; potential differenceis 22V -15V =7V
i R1=35Q i il
MWW
—> .
7V 2
1 w R2=9OQ
22VT LA15V
.7 1A
‘73575
.15 1A
"T9076

i2=i-11
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,_1 1

27575

. 1A

273

Power across diode ; P=V2i2
1

P=15Xx—
30

P=05W

.. P=5x10-1W

.. 5is the required value.

3. The resistance R = %, where V = (50+2) Vand I = (20+0.2) A. The percentage

error in R is 'x' %. The value of 'x' to the nearest integer is

Answer: (5)
Sol.
R=Z
I
AR

><100—AV><100+AI><100
R v I

% errorin R :%x 100 +%x 100
% errorin R =4+1
S % errorin R=5%

.. 5is the required value.

4. A sinusoidal voltage of peak value 250 V is applied to a series LCR circuit, in
which R = 8Q, L=24 mH and C=60 pF. The value of power dissipated at
resonant conditions is 'x' KW. The value of x to the nearest integer is

Answer: (4)

Sol.
At resonance, power (P)
o (rms)?
R
(250/v2)"
p=-~—-— 7
8
. P=3906.25W
S P=z4kwW

.. 4 is the required value.

5. A ball of mass 10 kg moving with a velocity 10v/3 ms-! along X-axis, hits
another ball of mass 20 kg which is at rest. After collision, the first ball comes
to rest and the second one disintegrates into two equal pieces. One of the
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pieces starts moving along Y-axis at a speed of 10 m/s. The second piece
starts moving at a speed of 20 m/s at an angle 0 (degree) with respect to the
X-axis. The configuration of pieces after collision is shown in the figure. The
value of 0 to the nearest integer is

After Collision
Y

A

) »X axis

Answer: (30)

Sol.
Before Collision
A 10v3m/s B
*r—> ® Rest
10kg 20kg
After Collision 10m/s
f‘ 10kg I
Rest 1()ng 0
20m/s
Conserving momentum along x-axis
P = Df
10 x 10v3 = 10 X 20 cos6
0 =—
cos >
- 0=30°
.. 30 is the required value.
6. In the figure given, the electric current flowing through the 5 kQ resistor is

'x' maA.
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3 kQ
5 kQ 3 kQ
| 3 kQ

[
21V, 1k

The value of x to the nearest integer is

Answer: (3)
Sol.
3 kQ
— AMWWW—
5 kQ 3 kQ
3 kQ
I
L
21V, 1 kO
1 kQ
5 kQ
= I
1
21V, 1k
. 21
T 5+1+1
S I=3mA
.. 3 is the required value.
7. Consider a 20 kg uniform circular disk of radius 0.2 m. It is pin supported at

its center and is at rest initially. The disk is acted upon by a constant force
F=20 N through a massless string wrapped around its periphery as shown in

the figure
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c

v

F=20N
Suppose the disk makes n number of revolutions to attain an angular speed
of 50 rad s-1. The value of n, to the nearest integer is . [Given : In one

complete revolution, the disk rotates by 6.28 rad]

Answer: (20)

Sol.

_t_ FR__ 2F
a_l_mRz/Z_mR

_2X20
©= %02 Horad/s

®? = 0wo* + 20.A0

(50)2 = 02 + 2(10) A®

2500
=>A0=—
20

AO=125rad
No. of revolution = %5 =~ 20 revolutions.

20 is the required value.

The first three spectral lines of H-atom in the Balmer series are given A1, A2,

A3 considering the Bohr atomic model, the wave lengths of first and third

spectral lines (2—1) are related by a factor of approximately 'x'x10-1. The value

3

of x, to the nearest integer, is

Answer: (15)

Sol.

For 1stline

— =Rz?*= (i)

For 3rd line
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A3 22 52

L _pp ij

ol Rz o0 ..(ii)
(i)
)

A _ 21 ><36—1512—1512><10-1

A; 100~ 5 T T

x~ 15

.. 15 is the required value.

9. Consider a frame that is made up of two thin massless rods AB and AC as

shown in the figure. A vertical force P of magnitude 100 N is applied at point
A of the frame.

A
70°
s

145°
C

Suppose the force is P resolved parallel to the arms AB and AC of the frame.
The magnitude of the resolved component along the arm AC is x N. The value
of x, to the nearest integer, is . [Given: sin(35°)=0.573, cos(35°)=0.819,
sin(110°)=0.939, cos(110°)=-0.342]

Answer: (82)

Sol.
A
70°
350 N
1 B
v
P
550
L]
1450
C
Component along AC
=100 cos 35°N
=100 x 0.819N

MOMENTUM Education Pvt. Ltd : Betiahata Chowk, Gorakhpur. PH. 6389138701 P # 94



MOMENTUM

=819N
~82N
.. 82 is the required value.

10. Inthelogiccircuit shownin the figure, ifinput A and B are 0 to 1 respectively,
the output at Y would be 'x'. The value of x is

Ae D’_l_
SEmil

:

B.—DC
Answer: (0)

Sol.

NOR
D’—L
NOT 1 1 0
1 NOT ::)——*Y
: 1
::}»—r___AND
B.—DC 1

1 NoT O 0 NAND

.. 0 is the required value.
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