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IMPORTANT INSTRUCTIONS:

(1) The test iz of 3 hours duration.

(2] This test paper consists of 75 questions, Each subject (MPC) has 25 questons. The maximum marks
aire F00._

(3] This guestion paper contains Three Pars. Pari-A 5 Physics, Part-B 15 Chemistry and Part-C is
Mathamatics, Each parl has only wo sactions: Section=-A and Section-B.

(4) Section - A : Attempt sll guestions
(3 Section - B :Allempt all questions,

(8] Section - & {01 = 20) contains 20 miliple cholce questions which have only one correct answaer,
Each quesfion carmes +4 marks for comect answer and —1 mark for wrong answer.

(7] Section - B [21 = 25) contalns & Numerical value based questions, The answer 1o éach question
ahould be rounded off o the nearast integer. Each guestion camies +4 marks for comact answer and
=1 mark for wrong answer,
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| MATHEMATICS |

SECTION - A
Multiple Choice Questions: This secbon contams 20
malliple choice questions, Each guestion has 4 choces
(1) (2) (3) and (4}, cut of which ONLY ONE is correct,

Choose the corrocl 3nswir:

1. The pependiculas distance, of the ling
-1 y+2 E23 ' = v
5 - 5 from the point P12, =10, 1), is;
(1) 48 2y 36
(3) 54 {4) 8
Answaer [Z)
Sol.
(. =10, 1)
A e
> (21 jo2k)
Q (1.-2.=-3)
P (shorest distance)

QA will be projection of P4 on line
PA=|-/+8]-4k) = |pal-JBi-9

¥ -Z-8-8l T8
F‘FDJE'.'GII-IJ-I'I=|—=—=E

2212 3
P =PAT- QAT =81 - 3G =45
= PO = /45 = 35
2. Let @ and b ba two unit wectors such that the angle

hetwesn them s % M is 2 and 3a-H. ame

parpendicular to each ather, then the numbear of
values of L in -1, 3 ] i
(1)1
(3) 3

2) 2
{4} .0
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Answer (4]

Sol. (ia+2bll3a-abl=0

= (B -2 =ab 27 +8)=0
. A1
gince @h - Hﬁlrmsi g Eu

= |'_;,=+§1%+;|.=u =h —ZA-E=0

(h—1P=7

h=147 +1e[-13]

= novalues
[f = 1 B
3. m | ‘lI ] ~ i, then the valus of
venl L] a -
i
1—_'321”— equals
(1) &2 (2 &
(=) e’ (4) o
Answier (2}
'f gy ¥1
(5 B

44 £
| |
Ilrr'|| b I'l 1K
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L

= =g :'-I-I'I1.:=i
1-e
a
fnu = 1-a o
1+In L
1-&

4, Leta, p, vandd ba the coefficients of &7, &5 ' and »
rsspectvehy in the expansion of

|:x+wjl.:'3 —"f]&l[s.t—a'lx_—} yx= 1 uand v

satisfy the equations
o * =18,
v+ By = 20,
then u + v equals;
(1) &
(<) 4
31 5
(4) 8
Answer (3)

Sol. [x+-.|'x“'—ﬂﬂ-ll|ﬁx—~,.'x =

[rea et (F b e )
[“E,:,xﬂ 9 E‘,x*fv.':t:"" ) [ 'EL'.'E[ o — 1:|I.I

= 2|_:-"‘--j|:22_x“4[13 b 0g (5 —1)

=10x" = 20x" + 2x” - 20x* — 20x” +10x
Moy

a=10,f=2 72206 =10

Alsn,
1wy 18 |
- 4
aouwio 20" YT
u+v==a
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5. The area of the region enclosed by the curves
F:xz_$x+4aﬂd}#=1ﬁ—ﬂl-ﬁ-

B
1 — 2):5
{1 3 (£)
4
3 — 4} 8
{3) 3 (4
Answer (1)
Sol,
¥ =18-8x
¥ —dy+d
{0, 4}

_.-—""’"f

Area=j‘{m—{x= ~dx v 4)dx

U g 1
-1 18 -8
A2 e

]

3

8 latA={1,2 3 4 and 8={1,4 9, 168} Then lha

numbar of many-one funcbons £ 4 — 8 such thal
1e §A) iz equist to

{1) 183 12} 127
(3 151 () 139
Answer {3}

Sol. A={1,2 3 4)
B={1.4, 9, 16}
Taolad rurnbsar of functions = 44
Totai number of ona-ona funcions = 4|
Total number of many one funclions = 4% = 41 = 232
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Taotal number of many-one functons in which
Tefd ) =3n3d=x3x3=51

Tota! number of many one funcbons 12 @ )
=232 - 81

=151

Fora 3 = 3 mainx M, let frace () denole the sum of
all the diagonal elements of M, Lel A bea 3 =3

matrx such that 4] = ; and trace (A) = 3. If

B = adj{adj(24)). then the value of |B| + trace (B)
equals

(1) 174 (2} 132
{3) a& {4) 280
Answer (4}

Sol.  Ir{A)=3and m|-%

Now, B = adi{adji2A)}=| 2AT® (24)
=2 | Al-2A=8A

L B AR Je24
and |8/ 48 1=EE'-%=EEE

frace (8) + |B| = 24 + 256
= 280
Leta line pass through two destin points /-2, -1, 3)
and 2, and be parallel iothe vector 3/ + &) 2k, Ifthe

distance of he point O from e point &1, 3, 3) s
5, then the square of the area of APQR 5 equal 1o

{1y 144 (2] 138
{3y 144 (4] 148
Answer (2)

Sol. Equation of line PO &

X+ ¥+1 - E=3
3 2 2

= rizay)
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Lat coordinate of Q= {3r—2, 2r-1, 2r+ 3]
PR =5

Themn

(Arv>-17+(2 -1-3F +{2 +3-3F =25

r=0or2
Coordinate of Q= (4, 3, 7}
Pi=2, -1, 3
2 R
i4.3.7) (1,3 3)

K]
squiare of area of APOR = |%[P{:rx F*R)|

Z
= .%Eﬁf + 4]+ 4k« (37 4]

|87 6] + 6k = 136

If the aystam of linear equations,

x+yp+dz=0,

2x+dytaz=a+1,

—x—3y+ hr=2h,

whera a, b e R, has infinitely many salutions, then
T+ 3b s equal to

(1) @ {2y 22

(3} 16 {4) 12

Angwar [3)
Sol. The given aguations anrs

KA Fraf,

2x+ dy+tar=a+
—k—3y+ bz=2b wherea, b.e R
For infinite many solutions!
O=th=0,=05=1
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i1
D=i2 3 =zﬂ+b—5
-1-3 b
[+ 1 2
By=lge1 3 pl=125+5b+vab-B
263 b
1 B 2
0, =|2 &8+1 al=—4a-3b-ab+2
-12 bbb
i 1 21
and Dy = (2 3 a:l=25+2b-18
43 2h

from above relations

a=-2 bh=10
Ta+3b=16
10, Let the curve z(1+id+zi1-i)=4 z= C, divide
the region |2- 31 into twa pars of areas « and
fi. Then iz — [ equals;
T K
1M 1+= 2 -
(1) t3 2) 1+3
3) 4l TORE P
(3) 142 @ 143
Answer (4]

Sol. Pulz=x+1y

i1+ N=dx-Hii1)=4
:h;u:—].rzz

3, 1}

(3,0}

/
(2, @)

Area of ciecle =5

@ SANTOS
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11.

Area of smalier region = :—

.n..ftg’

Area of larger region -

T
|'11-I1|—1+E

Lat P(-l,-:.."i] be a paint on the parshola ¥ = dax

and PO be a focal chord of the parabola; I M and
N ara b foat of perpandiculars drawn from P and
(2 respectvely on the directrix of the paraboia. then
ther area of the quadriateral POMN s equal o

263,32
=5

343./3
g

i (2

(4) 1743

Answer (2)
sal. ¥ =dax
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{4,443 lhes on parabola,

—=a=23

w2443 —12J3

_P{d, 4/3)

W= 12x

” FETTE——— i
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12. In a group of 3 gifs and € boys, there are two boys
Biand Bz, The number of ways, in which these girs
and boys can stand in 8 queue such that all tha girls
stand together, all the boys stand fogether, but By
ard B: are nol adjacent o each other, is -

{1y 120 (2] 96
{3) 144 4] 72
Anzwer {3)

sol. G,[G,[G,|_B, _8, _
2E2E3 =3 w30 = 944

|
13, Let  fix)= j‘-"—i'?il—?ﬁ- df, ¥

[}
numbers of looal maximum and lecal minkmom
points of f, respactively, ans:

®. Then tha

(1) Zand 3 (2) 1.and 3
{3) 2and 2 (4) 3and2
Answer (1)
3
sol. fix)- [L22 Doy B
i [}
4 ;
Fixj=2 ""za': Biaey o
EK
2w (2% ) 3 _g
Ef )

= KX BN —ENx s B —I=0

By using wavy cunve mathod

5.@.5.@.‘5, )
£ -8 0 B 5

Mumber of local maximum = 2

Mumber al local minimum =3

= opion {1} B comect
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14, Suppose thal the number of terms in an AP, ig 2k,
woe N ifthe sum of all odd temms of the AP s 40, the
surn of all even terms is 55 and the last tarm of the
AP, exceeds the first ierm by 27, then Kis egual to :

(1) 8
(2) 4
(3) 5
(4) &
Answer (3)
Sol. Letihe AP. be
goa+d a+2d @t (2=
Mow, a+a+2d+a+dg+. +a+{2h-2)d=40
Ka+ 2d+dd+ .. +(2k—2)d=40

- na+“T"‘[za+ 2kl - 2} - 40

= ka+ k{k—1)d = 40 R Y|
Anda+d+a+3d+.. +a+ {2k-1}d=55

= Ka+ F—;td-ikﬁ' ) = 55

= ka +kid =55 AE)
Alsg 8+ (k=1 —a= 27

27
= Q- =27 =d = —— ]
= 2k Tl (3)

From agualicn (1) and {2)
K = kd = g = = 16

_15

. g

=

From equaticn (3) and (4}

&1 18
Zkd Kk

&Th= 3k =15
= Jdk=15

= [k=8|
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15, KA and B are two evanis such that BA~E)= 0.1, and
PLALE) and P B| 4} are the mots of the equation 12x*

PAE

~Tx+1=0,than the values of

Fl:lq.l_lﬁ

(1}

(2}

i3}

f}

B~ s With M|

Answer (1)

Sol. PIA-B1 =01, PlA| Bland AE | A)ara (he rools of

the equation 123 =Tx+ 1= 0
.1

= Pla|8) FB|A) = —
(A|B) PB| A} 13

PIASBH PIA_ B} 1
PlB)  PlAl 12

= P{A)R{B)=1200.1)
=012

T

12

—~ PlAv8 |Fr|:—1.|1-]|ﬂ¢+ﬂ‘=I -

T
= P{A)+PiB}= > ”1;‘2

Also, PiA|B)+ PiB| A)

= P{A) + PIB) =07

PIAWE  PiAUB
_1-FtA_B)
C1-PlA B)

1-0.1 0.8
4

- _ U8 8
T1-{07 01) 4

7

12

X

I ¥
16 LetE- % ¥ =1 asband H:'t—zﬁ—- Let
a i A

the digtance batwesn the foci of E and the foci of H
be 2. fa -4 =2 and the ratio of the

accentricibas of E and M is % , then the sum of the

fengihs of their lates rectems is equal bo -
{1» 8
{23 7
{3) 10
4) 9
Answer (1)
oy

Sal. ?-i‘,__,— = 1 foci are (s, 0) and {—ae, D)

%#IE;-- 1 foci are {Ae, 0) and {-Ag', B)

= 2a8=23 =asa=.3

= 28¢ =2M3= A =23

A
— ag= A =3 i

&8
. 8= 38

@ | =

1
3
i ]
Mow, a-4 -2 _.-a—§-2—z
= a=3and A=1
- 1
Asz yi=e= 311"_
e

b =& (1 - e

B=6

and 5% « A%((e' " - 1) =2
- FE=7

S4m ﬂL.R:EgF—:E
a A
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17 Thesum of all values of B e [0, 2n] satisfying Zsind =
cos2G and 2eosd = 3sind is

S
1 w2
(1) = i2) &
1
3 4 4} —
{3) 4n (4} =
Answer (1)
Sol. 2sini = cosd sl
28in0 = 1 - 2sin
4gind = 1
, 1
ging = s
2oosH = 35ind 1 14

201 = gin®) = 3zing
2sin®) + 3zinll =2 =0

: 1 513 1
T - e
=14 2: &

6
gl = — 2 {Nod pnasihle]
_x 8
B'S

18. Latis and b be the distinet roots of 2x° + (cosiiy — 1
=0 te {0, 2n) If mand M ara the mingmum and (he

maximum vakies of ad < |, then 16(M + m) equals;

{1) 17 (2) 24
{3y 27 (4) 25
Answer (4)

Sol. 2x7 + (costijy -1 =0

— sl
2

g Hf =

g fi ='E

cost

af + P =fag +Pg It — 20y +1
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z
R 24 2
ot <0 = (af + 68 | ~2fpd =| Tt -2

Plasirriurm whean cosh = 9
m=(1)1% -
41 2
fl.'l'zE
16
Minimaum when cost = 0

fr i [P e

22

16(Mm )= 15[%;%

189, Hx =iy} s the solutinn of the differental equation

=25

(14 ,r?_||+|:_x—2e“'*"}—]% v |r-_;;- with

fid) =1, then .'| \;5 | is equal 1o

|:1:| E;.H] ‘Er E.:l'ﬂ
(3) & {4) e
Anzwer (2)

Sal. [1 4-&]%4 ¥ = Elm-1_}.f

-1

de 1 2 &y

= — X
dy 14—?%‘-}'2
1
P
i

. erHT 'y

Salution of DE = xe™" ¥ = [— y

1+_'|.rE'
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~ 1.91'“_1 I ;E\gm" - SECTION - B
Numerical Walue Type Questions: This secilon
RO}=1=c=0 coniaing & Mumencal based quesiions, The answer o
each quesiion should be rounded-off 1o the nearest
Sxe WF initeges
21. Let lhe distance between two paratiel lines by 5 units
;'|r /3:"5 _ gtn™ [ 1 Fs and & point P ke between the lines at a unit distance
: & from ani of them, An equilateral tranghe POR s

farmed such thal O lies on cne of the parallal ines,

e | =]
i ’4 sin” % Y de-giy +0. while & lies an the other, then (QRF is equal to

20 IF a¥ 4
'.Ill'l—.l!zl |T— A.E]:IE 51_-"

Answer (2B)
Sol,

where G is the constant of integration, then g| % |

equals:
e
wEfE 25
& ayz2 (@) 6Y2 4
]
- e a4 EJE
6 443 o GY3 1
Answer (4)
F . I1--.||1—‘-.--"“.u':“]\ .""L. 1
i ks 0 1 E.lll:‘_;,rz PR = —m T T
Sol, ax die i B 1|2 Siph o=l 300 + Q)
FPOR 5 equilateral
e I
i i SinB  cosl30°+0)
sin'y ¥ “I._
& 31 :
! S okl ~ — s = 450k
[1- xz]a’i - 28 '
1
- = fanfl = —
Hanca, ! = ]& EEIE A 33

R = o = posec? = 28

=g"fix}+ C
s 22. Let A&{6, B) B10 cosa, —10snu) and G-10 sina,
-
F=E’-F +C=gly +C 10 cosa ). be the vertices of a triangle. if Lia, 9) and
T Gih, k) be its ortho canter and centroid respectivaly,

}I=Eé§ then (Sa — 3h + 6k = 100 sndo } s equal o
i

xe¥slin~lx
=g =X 0K gng gf 1
- x? v Answer [145]

yl—x
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AfB, B)
A c

(100050, —10sima} {=10sinu, 10com)
L ] : 2 &
8, 0) Gih, k) Lia, 8
E-'-;--”- h= &= 3h
940
—=kd =3

3

(M )= | &4 ‘Fﬁjﬂm’r% -_:1_+l35=1u _E|—1|:I-Ein|: —10cosa

6 * 10cosn - 108ina = 3h
10coso - 10gine = 3h -6 ...(1)
iNcosa —sine) =1 lE)

B-10sma + 106080
3

= K

= 100sinde = 58

7
h=_
3

== a=T
Mow, 5a— 3h + 6k + 100sinZa =35-T+ 18+ 84
= 145

Let- A = [1, 2, 3} The number of retations: on A,
canfxining {1, 21and (2, 3}, which ara reflexive and
fransitive bul nol symmelric, =

Answer (3)

Sol.

R is reflexive =R have (1, 1), {2, 2), (3, 3)
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H is transitive
1 2.2 3R R (1 3e
Ri={{1. 1), (2, 2}. (3, 3% (1. 2). (2, 3), {1, 3%

Clearty Ry s reflesive and  transitive  bot nol
sy mimathic.

Similarly,
Rz={{1. 1), 12, 2}, (3, 3), (1. 2}, {2, 3), (%, B), (3, 2}}
Ra= {1, 1), (2, 2% (3. 30, {1, 2), 42, 3% (1, 3), (2, 1))

Tharelora, 3 relalions ane possibla

3 rt ,r "
2410y — =ux 2% then « Is equal to :

= B
Answer (465)

:
2

N gl
Sol, § L 2

el ':r'l

r=301 _an F|:r W3 )t
(30-rHrt {30 rilrl 301

I0N3T—r)

C{r—1H30 i

T 2 an
= ¥ 0 g (@@

Fall el

it
=30 (31 A a0

r=il

- aufﬂﬂﬂ B £ | o
(eea]

X9

o A0
F ﬂdaﬂ_r

X
:IE3':|" FIEE 3., 4303 B0y,
F=l

= 30.28.27" + 30.2%°
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= 3022420 + 2) = (31 = 15) 2%
= 455 29
a =465
Let y = fix) be the solution of the differential equation
dy, B KO o thet REY

2 I -
LU e B P

oo Eff[r}u‘x:ﬂt—u, them w' s egus

= ¢
s
e
Answer [2T)
i
+4
Sol. L :F =2 _x.—i-:rﬂ
- o
0T
I[Fag & t-r
D)
ILF= g2 t
LF = 1- %2

A -1 <xet, =l F= Jf1-x?

1-4 dx

S et o

HH-
1

) it

yo1—2% 5 fix

— )
o x* =FT-.E: +C

Given 0] = 0

et 9 i Ualedriity
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Omg
x' a2
Y=
?'-u1 x° xﬁ'1-—
1-'{2 \ 1} hLE
I'T.I{'hih'-— 'r_'dﬁ: I — m
2 L T iz 1=
1z 1z z
z
[ Ffax =@ ‘-{;ux
43 —4#2 1- %
Put x = sind
dy = onsokl
When %=, 0=~
2B
-1 —
X - ""||:|""
2 B
(1]

2sin® & coshgh

e sl

mB iy
=3 J‘ [1_':.:.'5_291,:H]

=&/B

12
| Fradue = g i

=13

ve
6 | fajdx -2 -33

=z




SHHTDS H Mg DeTce: Sant ity Lniwisiay, 8 1 Sanminsly Magar, Potap Whar, T safd

m o e e Ghaziabad Brandh : |- 10, Acdket Arcade. HOC Crastabad 1491 53114 41940, +51 93114 47359

SECTION - A

Multiple Choice Questions: This secton contams 20
mulliple chalce questions, Each question has 4 choices
(10 12) (3 and (4}, cutof which ONLY ONE i5 corréct

Choose the correct answer :

26, Given befow are two statements, One s labelled as
Assertion (A} and tha olher iz labelled as Reason
(R).
Agsartion (A} : & simple pendulum is taken o a
ptamel of mass and radius, 4 times and 2 hmes,
respectively, than the Earth. The bme period of the
pendulum ramains same on earth and the planet,
Reason (R} : The mass of the pendulum remains
unchanged al Eardh and the olher planet
In the lighl of the sbove sialamenis. choose the
commect answer fram the options given below,

(1) (A} s falzs but (R} is true

i2] Both (A} and (R) are true and (R) is the comeot
explanation of (A)

(3} (A) s true but {R) is false

(4) Both (A} and (R} are true but (R) i NOT ihe

correct explanation of [A)
Answer (4]
Sol. T-2% n
Vg
GM
3
g = G ll-:'E =
(2R]

Reason 5 tree bub nol correct explanation,

i i sn HTDS el DATRCE: Sanieth Linrersity, Mo 1 Saniea Migan, P ibar, Glana )
Ghazabad Brandh ; |-10. Asket Arcade, SO Ceaganad 3491 33114 #1940, +591 93114 42359
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A
B f>
[ ¥
e
AlB|Y
o |01
o|1|0
i|0|@8
1 i 1

To obiain the given truth table, lallowing logic gate
should be placed at &

{1} NOR Gata (2) MAMD Gate
{3 OR Gale (4] AND Gate
Answer (Bonus)

Sol. As per tha figure oulput is nod matching with any of the

optans given,
Output for NOR gate'is (A +B |

Output for NAND gate is (A8 |

Qutput for OR gate and AND gate s AB
Mons of the option is maiching

The torque due to the foree (20 +3 & | about the
angin, acting on a parlicle whose posilion vecbor 15
(F+p k) would be

(1) 1 & 95 T=p k

{3y j+k (4) 7 H

Answer (4)
Bal, t=rF

t=1{2-1)- jl0]+ k{1-2}

= &K
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A symmetnc thin blconvex lens s cut into four equal
parts by two planss A8 and COD as showm in figura.
If the power of griginal lens is 40 then the power of
& part of the divided lens is

c
A 8
[}
(1} 4D &) 20
(3} 8D (4) O
Answer {2)
1 J1Y 1
Sol, P« -1[ LGh
f L }.R1J2R
2
4D =(p-1=
[ }ﬁ,
For aach part
F:ip—"l_l[g =20

a0,

A sares LOR clreuil B connected to an altermating
source of eml E. The cument amplifuds at resananl
frequency Is /. I the vakie of resistance R becomes

bwice of Its initial value then amplbihude of currant at
rescnance will be

f
(1) 21, 2) g

(3} —'IE=

4
N (4) 1,

Answer (2}
Sol. Al resonance, £=F

@ SANTOS

E

b=

Fi= Ji

R
£
2R

et 9 i Ualedriity
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#

®
@

Atube of length L 15 shown in the figure. The radius
af cross sechon al the paint (1) s 2 cm and 3t the
podrid {23 @5 1 om, respectively. I the wvelocity of
waler entering al point (1) Is 2 mls, than velocity of
water lzaving the paolnl {2) will ba

(1) 2mis (2} 4 mis
{3) Emls (4} Bmis
Answer (4)
Sol. AV, = J’-?l-"?
() -h% - 42
=EBms
2. The maxmum percentage emmor  m the

measwrement of density of a wire is

[Givan, mass of wire = {0.60 £ 0.003) g
radiuz of wire = {0.50 £ 0,01) em
Ienglh of wire = (10,00 £ 0.05) cm]

(1).5 (£} 8
{3) 4 () 7
Answer (1)
Sol. |'.I-=E =ﬂ'|‘_
¥ r..r?
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Ap Am A 2Ar

S el Pp——

P m ! i
1.1

=08 4 0Ly P TOL
7k i

= 5%
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Given below are two statemenis. One iz labelied as
Assaertion (A) and the ather is laballed as Reason
(R).

Assertion [A] : In Young's double 5Bl experiment,
the fringes produced by red fight are closer as
comparad 10 hoss produced by blua ghl

Reason (R} The fringe width s directhy
proporional to the wavalength of lighL

I the light of the sbove staiements, choose the
carract answer from the options given below :

(1) (A s false but (R) iz true

{2} Both (&) and (R) ara true and (R) is the coract
expianation of (/)

fa) (&) s rue bul (R) is lalses

4} Both (A} and (R) are true but (R} is MNOT the
correct explanation af (&)

Answer (1)

Sol. i~ =

4.

LD

'r"'l.'l:h = bl
Asserlion |5 false
Raason is frue

A body of mass 100 g s maoving In croutar path of
racius 2 m on verlicsl plane as shown in figure,

The vislocity of the body at point 4 s 10 m's, The
ratio of its kinetic emargies at point B8 and Cis

{Toke acceleralion due Lo gravity as 10 mis?)

3-' !.E 24 H.E

{1 = ey 3

E‘-le’fl_ 3

@ = ) ==
Answer (1)

@ SANTOS

et 9 i Ualedriity
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173

Vg =\]|.f2 - Zg'lll —]J—f
- Js0 2043
Rt

=<.ﬁﬂﬂ a0
_ Jid

TR l‘E"‘Ir'-

A small rigid spherical ball of mass M is dropped in

a lomg wertical tubs containing glycerine. The
weincity of the bill becomes constant afler some
time, If the density of glycening is half of the density
of the ball, than the viscous force actirg on the ball

will be {consider g as acoalaration due Lo gravity)
(1) 2 Mg

3
(2] 7 Mg

@ 2

(4] Mg

Answer (3}

el DATRCE: Sanieth Linrersity, Mo 1 Saniea Migan, P ibar, Glana )
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ol Al terminal velocity &= 10
LT o

36, A ball of mass 100 g |z projected with velocity
20 mis at &0° with horzontal. The decrease in
kinetc energy of the ball during the maotion from
point of projection to heghest paint is

(1) 204 2y Zero
(4} 154 {4) &4
Answer {3)
Sol. Al highes! point v = ucosh = 10 mls
1
*ﬁ'—i-m“;!.#: —my
Ky K =%m{u‘"iw )
1:4
a : =
2.-1 mxaﬂﬂ gd

37 A fransparent film of refraciive index, 20 is coated
on 8 glass stab of refractive Index, 1.45, What Is the
minmmum hickness of fransparent film b be costad
for the maximum ansmission of Green light of
wavetengih 550 nm. [Assume that the light 1=
incldent nearty perpandicular o the glass surface. ]

{1} 68.7 nm (2) 94.8 nm
3 275 nm [4) 137.5nm
Answer (4)

@ SANTOS

et 9 i Ualedriity
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Sol. For maxmum ransmisaon, reflection s zem,

For green light there should be minima for
interference of hwa refiecied lighis.

2jt=nn

s 550
Il =—=——=%37.5
min ELI = 3 mim

38, Which ona of the followng & the corect
dirmensional formula for the capacilance in F7 M, L,
T and © stand for unit of mass, length, fime and
chamga,
(1) [F]=[CM= L= T
(3) [F]=[CM-' L2 T7]
Answer (2)

(2} [F]=1C*M- L T
(4} [F1=[C"M= L T9

Sol. Enengy = %

e
H ~eerawsemers
(7} [MLIT)
= [CENETLET
38 Anelectron projected perpendicular to a uniform
magnetic figid & moves: Ina circle. i Bohr's

quantizaiion is applicable, then the radius of the
ehactronic arbdl in the first excited stale s

Z2h qh
M mel ) ¥ nel

i [
(3 'lllﬁ (4) "lEn:E_E

Answer (3)
Sol. myr =2 ol

F= e oAl
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40, & Ighl source of wavelangth A dluminates a matal

surface and electrons are ejected with maximum
kinefic snengy of 2 V. If the same surface is

iMumdnated by & light source of wavelength % then

the maximum kinatic energy of ejected efecirons
will be [The work funciion of metal is 1 V)

(1) 5V (2) 3ev

(2} ZeV {4) GeV

Answer (1)
3ol. Einsiein’'s photoelectric equation

41,

KE « 2 < g,

[

EE\I=_E—1E‘|.-"

-

1';_»::=3w

hc
KE'= ————#; =68Y -1y
E 72) dy =6 & &
=haey

Given are statements for cerdain thermodynamic

varizblas,

1A} Internal energy, woblume (V) and mass (M) are
extensve variablas,

(B} Pressura (P). lemperaturs (T and densily (o)
are intensive vanables,

(C) Volume [V}, lemperature [T} and density () are
inlensive varablas.

(D Mass (M), temperaiure (T) and internal energy
are extenslve vanables

Chioose the correct answer from the options givan
kel

(18 (S and (D) anly
{31 (B} and (C} only

{2) (A)and (D) only
{4} {A) and (B) only

Answer (4)
Sol. Extensive vanables depend on size and amount of

system,
Extensive ; Volume, mass, intermal energy
Intensive : Pressure, temperatune, donsity

@ SANTOS

et 9 i Ualedriity

42,

A rectangular metallic loop is moving oul of a
uniform magnatic field region to g field free region
with & conatant speed. When the loop &5 partiaily
inside the magnate field, the plof of magnitude of
inducad emf (i) with time (8} is given by

2 f

¢
{3)
|
e \
¢
Answaer (3)

Sol.

#43:
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= X W = =

W =
- o a! = pr—
O

=

3
o M M M

g

ot
i = Blx
|E] = Bow

For & short’ dipole placed at angin O, the dipoie
mxment P s along x-axis, @s shown im the figure, |§
the electric potential and elecinc field at A are Vi
and En, respectively, then the cormect combination
of the efecinc potential and  electric  fiekd,
respectivaly, at paint B on the p=axs s glven by
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‘._.]F
__!B

.. P
e
o r

=X

w

L

]

£
1 ] S
{1y zero a e (2) zero and 2

W, E
3y & and =L
{3} 5 And o

Answer [1)

Sol. At point A {axal)
[T
N
Al point B {equatorial)

i4) Voand i"

. -
" Ey

V=10
44, Aforce F=2i+bj+ k is applied an a particle and it

undergoes 8 displacement = a K \What will be
the value of b, iTwork dong on the particle is zerg?

1
{1y @ (2] 3
@ 2 (4) 2
2
Answer [3)
Sal, w=0D
o e

{2i+bj+kHi-2j-k)=0
2=t =1=2(

1
Bt
2

X1 SANTOS

et 9 i Ualedriity

45, For a diatomic gas, if ¢, = [ %] for ngid molecules

(C,) N
and y,= | C! | for another diatomic molecules, bu

alzo having vibrational modes. Then, which one of

the following options s comect? {Cpoand . amre
specific heats of the gas at constani pressure and

volume )
(1) #2= 1 (2) 2=
(3) vz {y yz=m
Answer [3)
Sol. For rigid diatomic molecubes
=5
T
P = & =1.4
For non-rigid diatombs molecules
F=5+2Z=7
Yy = 3 =124
e Ry
SECTION - B

Numerical Value Type Questions: This secion
comains & Mumerical based guestions. The answer to
each quesiion should be rounded-off 1o the nearest
mtager.
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46.  Atube of length 1 mis fitled completedy with an ideal
liguid of mass 2 M, and closed ai both ends, The
tube is rotated uniformly in horizontal plane about
pne of ifs ends, If the force exerted by the liquid al
the other end is F then angular velocity of the tube

is | -E— in Sl unit. The value of & s
o AL

Answar (1)
Sol. F=meiom

i
J'u:n.=E m

||EF
fi= , |—

m
i =286

Lu_‘lllﬁ
a=1
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47. A profon B omoving undeflected in & region of
crossed electric and magnetic fislds at a consiant
spead af 2 % 10° ms!, When the ebactnc field 5
switched off, the proton moves along a circular path
of radivg 2 cm. The magnitude of electric field is x
w 10 WG, The value of x & Take the
mass of proton = 1.6 = 1077 kg,

Answer (2)
Sol. Bvg=Eq
E =By

W

f=—
B

g=""
g

E:"% mv
\ "

1621077 x 410"

2R TEx 10 19
= 2% 104 NI
r:i.

48, The net currend fiowing in the given crcuil s
A
242 280 VW 10

C behaves a5 open circull
Feg = 241

i= 1A

'h.'l':h.'l

@ SANTOS

et 9 i Ualedriity
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449. A parallel plate capacitor of area A = 16 cm® and
saparation between the plates 10 cm, i charged by
a DC cument, Consider a hypothetical plans
surfage of area An = 3.2 omf inside the capacitor
ard paraltel to the plates. At an instant, the current
through the circwll B G A Al the same instant the
displacement current through Ao s i,

Answer (1200)
Sol. L=
Total displacemeant current = 6 A
Through An

,-,[_""lﬂﬂ

- 32 612 A=1200 mA
16

50. Two long paraBel wires X and ¥, separaied by a
distance of & cm, camy currents of & A and 4 A,
reapectively, in cpposite directions as shown in tha
figure, Magnitude of the resultant magnetic field &t
point P af a distance of 4 cm from wire ¥is x = 10
T. The value of x is - Take permeabdity of

e

free space 85 ur = 41 = 107 51 units.

x ¥
!
R
S5A 4 om
A [— F
—8& om—¥
Answer (1)
Sol, AtP
B-8 .8
_ Mofaed con
2nradiry

PofA vk 2 Jq0 %
23[4’1] 1n

T
B0 (- [

=1
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| CHEMISTRY |

SECTION - A

Multiple Choice Questions: This saction confains 20
mulllple choice guestions, Each question has 4 choices
{10, 12}, (3) and {4}, out of which ONLY DNE s correct

Choose the correct Enswer |

51. Malch the compaunds {(List-1) with the appropriale
CatalystReagents (List-11) for their reduction info
cormaspanding amines.

List-l List-Il
0
(A) R=——C—NH, (1) NaOH {aqueous)
Q,

(B) LR
(C) R-C=N {11} LiAlHa, H20

o
(D) N—R (visn, HCl

o
Choose the cormect answer from the options given
bl

(1) (AR, (B(V), (SR, (D01}

(2} (AR, (B)-(), (T, (D)(IV)

(31 (AR, BRIVE (S, D)

(41 (AR, (B, (Chiv), (D(1)
Answer {1}

0

Il

LA, K0
Sol. (A) R—C—NH, ————» R—CH,—NH,

NO, NH,
=N
o 2 (Y

(C) R=C=N —"2M . R-CHNH:

==l )
M
QI Jr =@ v
coo

Keatch List-l with List-ll

List-l Listll

{Partial Derivatives) (Thermodynamic
Grantity)

) | :EJF (1) Ce
(B) 1%L () -5
© |5 | (1) Cu

Sl |
o |2 (M)

BTy

Choose the correct answar from the oplions glven
below:

{13 (AR, (BRI, (TR, (D))
{2) (A, (BHI, (S0, (DHIV)
{30 (AHNL B, (TR, {DHIV)
{4) (AHIL (B, (CHIVY. (D))

Answer (4)

Sol.

dH =dg (af P = constant)
dH = CadT

4,

dill=dg (al V= constani}
du = CudT

g
&, =S

d@ = WdP = SdT
at P = constant, dP =0

i i 5.“ HTDS H ol OfTCE: Sanie=n Unmersddy, So L Sanmpa Negan, Paig ibar, Gluda s .
Ghazabad Brandh ; |-10. Asket Arcade, HOC Ceaganad 3491 33114 #1940, +51 93114 42359 . §
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e SR
l:rjp' B

at T = constamn
|d%

. =y
|3 .

(8] bag, dry efhsr
JilyFLD

A

2l ybutans

The maximum number of RBr producing  2-
meathylbutana by above sequence of reschions s

A Consider the structural isomers only)

RBr

(1) 3 (2) 4
i3} 1 {4) 5
Answer {2}

Sol. REBr— ", pghr— P R H

a4,

oy Efhar

Hance, RBr Can be
A i s Mo
Br b

Tatal 4 Structural isomers,

The specias which  does
disproporionation reacton is;

(1) Cio-

nol  undergo
{2y Clog

{3) Clog

(4} CIO;

Answer (4}

Sol. The species having Clatom in s masimuom

coitdation state of (+7) or minimum oxidation staie
of (1) will ot undergo disproportionation reschion.

G0 has CLin (+7) oxedaton state.

@ SANTOS

et 9 i Ualedriity

55 Glven below are two statements,

Statement (I} Commosion o an electrochemicsal
phanomanan in which pure metal acts as an ancde
and Impure matal as a cathode,

Statement (U} The rate of cofrosion & more in
alkaline medum than in acido meadium.

Im tha light of the above statements, choose the
carrect answer from the options given befow

{1) Both Staterment | and Statement Il are frua
{2) Staternent | s true but Statement Il 5 false
{3} Both Statement | and Statement Il are false
{4) Statemaent | iz false but Statement || is nee

Answer [2)

Sol. Dunng carmasion metal ceidises, and acls as anode

in-acidic medicm and impure metal as cathode,

Hence, acidic mediom  Increpses the rate of
COMoshan.

56, Denslty of 3 M NaCl salubon is 1.25 gimL. The
modality of solutiaon is
{1y 2m (21 3m
{3) 1.79m 4] 278m
Answar (4)
; TR0 A
Sol. Motality =
Y = 000-d MM,
1000:= 3 3000
Mntﬂlﬁ. = =
Y = i000+125-3-585 10745
= 2.79 mola
57 OCOCLEL Fiter ——Residue (A)
1
Tolane rﬁr1 EHE0,
(BECmsEN |
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Residue (A} + HC| {dil.} —» Compound (B)

Strecture of resedee (A) and compound (B) farmed
mespeclivaly is

(A) (B)
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CHO COONa

CHIOCOHCL), “Ef

] ]
N _# y
f ™
OH
{3 @
s o Ha
L% C=0
{4) @/ “"Eﬂ.hln @/
Answer (4)

([Lw w1
1] Gridytgl
ek @ (== 'é
[ )

f=a
— . S
__r.“_H?.G.'_J. J:'. _r.".lﬂ.dis.'.l:li. b ]‘_,IJ_]‘]
L

S

diiba

L]
58. When sec-butylcyclobaxans reacts with bromineg In
the presence of sunlight, the magor product is:

Er
Br
(1) (2]

@ SANTOS

et 9 i Ualedriity
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Bir Br
(3] (4}

Answer (3}

Bad

58. Given below are two statements:
Statement (I): A speciral line will be chserved for a
2 —» 2y, lransilion,
Statement {Il): 2p: and 2p, are degenerate orbifals.

I the light of the above statements, choose tha
correct gnswer from the options glven below:

(1) Both Statement Iand Statement Il are rus
(2] Statement | & true but Statement Il is false
(3) Both Statement | and Statement Il are false
(4) Statement | s false but Statement Il i= frue

Answar (4)

Sol. 2p: and 2py are degenerated orbifals hence having
equal energy and thersfore no spectrai line will be
observed for 2o, — 2py transifion

G0, |dentify the homolepbc complaxies) that isfare low

spin
[A] [Fe{GN)NOT- (B} [CoFs]*
(G [FelOn k] (D) [CofNHs e

(E) [CriHzO W]

Choose the correct answer from the oplions given
below:

{(1) (G)and (D) only
(3) (B) and (E) anly

Anawer (1)

Sol. Excepd [FeiCNENGE- all are homoleplic 85 have
only ane typa of ligand.
High spin complexes are [CoFe]®, [CriHaO W]
Lo spin complexes are [Fe{CHo*, [ColNH k]
Hence (T} and {D} are homoleptic and ow span
complaxes.

12F (G only
{2} (A)and (C) only
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g1, The malar solubility(s) of zirconium phosphate with
molecular formula (Zr* (PO ), B given by

relalsan!

1

[ Kap |7 Ky |7

ap =g

e | 8435 2) | G912 |

1 1

[ Ko 10 Ko |2

9y | 8 4 | s

I:}|534E'r, ) lEIE“IEJ

Answer {2}

3Zr* i) + 4POy (ag)
1a 45

Sol. Zr;(POy), (5)

Ky = (381 rhs)

Ko = 641257

. .F

_[EEEJ J
LT

62, The slkane from below having two sscondary
hydrogens is,
(1} 2,2,3.3-Tetramathylpenians
(2] .24 4-Tetramathyihexane
(3} 4-Elnhyl-3 4-dimethyloctane
4} 224 5Tetramethviheplane
Answer (1)
Sol. 2,2 3. 3-Tetrameathyipeniansa
H
a7
Z secondary Hydrogen
224 &-Teframethyihexans

4 secondary Hydrogen
d-Ethyl-3. d-dimethyloctans

@ SANTOS

et 9 i Ualedriity
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10 secondary Hydregen

2,84 B-Tetramathylihepiane
H
2 2
H
4 sacondary Hydrogen

63, The correct order of he followeng complexes (n
terms of their crystal fiedd stabilization enargies is:

{1} [ColNHuF* < [CofNHajsf** < [Cofen )™
< [CofNHa ]
{2) [ColNHal]" < [CofNHa)P* < [CoilHk]™
= [Cofenh
{3) [Cofen]™ < [CofNHajeP"* < [CafNH k]
< [ColMH3 ]
{4) [ColNHak]" < [ColNHa)sf" < [Coi{NHau]*"
< [Cofen ™
Answer [2)

Sol. Crystal feld splitting emergy (A} = chamge or
oxidation state of camral meial aiom.

Crystal fhald spliting energy (A) = Fleld strangth of
Hgand (and chelatian)

Crystal field stabilisation energy (CFSE) = [-0.4 txy
+ 0.6 eglhs (for octahedral)

Fuar,
r LS. T S . B
|c3'r:1 an); © 1o 15 en” | CFSE = -2.4(ag)

[ChiNHg ), - Co™ -1,eq" | CFSE = -24(ag )
[ChinHy )y ™ o™ : thyeg” : CFSE = -0.8tagly
[Ch{NHy ), =" - Co®" :e"3; CFSE - —1.2,

a5 (4 g (A )y

Ap<lfyg ly< (Al <ldg),
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64, Glven below afi wo stalamaents: *
Statomaent (I); Mitregen, sulphur, halegen and . t

phosphorus present in &8n organic compound -ars CHy
ditectad by Lassakgne's Tesl (ay (4) J

Statemaent [N} The elemenis present in the
compound are convertad from covalent fosm mnio (e
icaric form by Tusing thie compaund with Magnesium
in Lassaigne's test Answer (2)
in the light of the sbove statements, choose the
corract answer from the apthans given below: Sol. The order of stability of carbocations given is:

(1} Bolh Staterment | and Statement Il are false

TH, H, CH, “CH,
(2} Statement | is false bul Statermeant 11 |5 true
(3} Belh Statement | and Statement Il are lrue
4} Statement 1 is true bul Statement Il s falsa - > >
Ohle
OMe CH,

Answer {4)

Sol. For Lassaigne's test, sodium is used and not
magnesium 1o converl covakem to kol farm, {(+R aftect) (+H affect)

65, Glven balow are fwo stalements:

Statement [1): An clemant in ihe exirame et of the
perindic table forms acidio oxides,

(] effect)

ET. ldentify tha numbear of structure/s fram the following

Statement (I1): Acid is formed during the reaction which can be correlated o D-glvoeraldehyde
between water and oxide of a reactive element
presant in the extreme right of (he penodic table, CFIL EHIA £ M
In the fight of ihe above statemenls, choose the : . i
corract answer fram the options given below, i = —r
{1} Bolh Statement | and Slatement 11 are rue == M| I — Ty — BiEs
(2} Bolh Statement | and Statement Il are false i L o —] HO
(30 Slatement | is false bul Statement || & rue T L -
(4} Statement | is true but Stalameant | & alse [ i e 18
Answer (3) (1) faur {2) three
Sol. Group | elemenis forms basic oxides. Group 17
elements forms acids with their axides on reaction (3) ane (4) two
with waier,

86, The most stable carbacation fram the followingis; | Answer (2)

S » CH, Sol. For D-configuration. when -CHO is at top, -OH al
i S Jj : the lowest chiral center should be on right side.
Me? = Hence, (A), (B) and (D) can be coretated to D-
glycaraldahyde.

i i sn HTDS el DATRCE: Sanieth Linrersity, Mo 1 Saniea Migan, P ibar, Glana )
e 15 b Usherity Ghazabad Brandh ; |-10. Asket Arcade, SO Ceaganad 3491 33114 #1940, +591 93114 42359
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B8, Consider the glven figure and choose the comrect
opfion

I Activated complex
£ i
E; Prowdiact
0
Raeactant

Kearmiom ooordinats —ss

{1} Activaton ansrgy of backward reaction is Eq
and product s more stable than resctant

{2 Activation energy of forward reaction 5 E1 + Ez
and product is lese siable than reactam

(a3 Activabon energy of forward reaction s E1+ Ez
and product |s more stable than reactant

{4) Activation energy of bolth forward and
backward reacton s Ey ¢ Exand reactant |3
mora stable than product

Answer (2)

Sal. Ei : Activation energy for backward reacton
E| + Ez - Activalion Energy for forward reaction.
Product has more enengy than reactant

G4 Aramnge the following compounds i ncreasing
arder af thir dipole mamant:

HEr, Ha5, MF: and CHCIS

(1) NF: < HBr < HiS < CHEly
{2} H:S = HBr = NF; < CHCly
(3) HBr < Hi5 < NFs < CHCy
{4) CHCly = MNF3; = HBr = HaS

Answer (1)
Sol. LI
pE 085D

oDFeD

pe 024D

M, 1.010

Hence dipole moment of
MNF, = HBr < H,5 < CHEI,

et 9 i Ualedriity

@ SANTOS

0. The maximum covalency of a non-metallic growp 15
glameani 'E’ wilh weakest E — E bond is

(1] & 2y 3
(3] 5 4l 4
Answer (4)

Sol. E-E bond strength decreases down the group 15
But M-M baond is weakasl due Lo & repuision

SECTION - B
Numerical Value Type Questions: This section
contalng 5 Mumercal based guestions. The answer 10
each question should be rounded-off o the neanest
imtager,
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1. Consider the following cases of standard enthalpy
of reaction |: AH) inkdmal ™ J

7 s v
CyHyla} + 50418} — 260, (g} « 3H,01) AH,

=-1550
Clgraphite) & Dxlg) — COslg) AH, - ~393.5
1 ; 2
H,{g} hﬁﬂzigb—-l-l!ﬂ[liﬂ.H“ = — B8
The magnitude of AH, ., . 5 ke
mot-' (Mearest integer),
Answar (35)
Sol. CuHg{g)+ 2 0s(0) > 260, (g) + 3H,0()) aH,
=_1550 ..{i)

Clgraphite) + Oxg) -+ COa(g) AH, =-3035 . {ii
H,{g}r%c},{gp-ruﬁ}(u.wﬁ,:-zaﬁ .. [}
From 2 = eqil) + 3 = eg{iil) — eq"(i)

gy + IHalig) —» CaMelg) © AH, oy

[ aH; ]-:n = 2x(-393.5)+ 3= -286) - (1550}

= 85 kLmol
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The compound with molesular formuta CaHg, which
giwes only one monobromo derivalive and lakes up
four moles of hydrogen per mole for compiate

hydrogenation has 1 electrons.

Answer (B)

Gol. Sint2 4 moles of He is being added for compleie

Tl

hydrogenalion the degres of unsaturation = 4
Mo. ol n elections nClHe =4 =2 =8

Miokium (Mo} and ruibeniuvm (Ru) hawe “x2" and “y"
number of electrons in their respective 4d orbitals.
The value of ¥ + y s

Answer {11)
Bol. Ru : [Krdd" 55 ; Nb : [Kb}4a*5s!

T4,

k=T v=4
oy =1

The complax of MNP* jon and dimsthyl glyosime

Gontains _numiher of Hydrogen {H} atoms.

X1 SANTOS

et 9 i Ualedriity
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Answoer (14)

Sol. Ni'* with{dma) forms [Mildmg:P* having 2 H-Bands

as shown:
The no. of H atoma = 14
HHI:I
CH ] | CH
C=N- I'_,.aH=l:

I N |
C=N" “N=C

CH,” é |
“Hr’p

75 20 ml of 2 M NaOH sclution 15 added to 400 mL of
0.5 M NaDH sotution. The final concentraton of tha

salution is = 102 M. (Mearast integer)
Answer (5T)
22+ 400= 05 40+ 200 240
Sol. [NaOH]y, = 420 T4 4w
=057 M

[MaCHfa = 57 = 10 M




