SECTION- A

[ 1421808 g =] @
1. letA= | 8=(0.2xn :ﬁlspuml}'jmagmm}'r_ Then the sum of the elements in A 15
L —15in ]
(Lim {2) 3n {3)4n {(4)2n
Sol.  (3)

_1+2isin6_1+isin

1-izin§ 1+1sin@
1-2sin” 8+1(3sin8)

1+sin"H

sum = 47 (Option 3)

1 -2 z+5

2. Let P be the plane passing through the hine xl_ i and the pomnt (2, 4, —3). If the image of the
point (-1, 3, 4) in the plane P is (o B, ) then oo — B+~ 7 15 equal to
(1)12 (2)9 (3) 10 (@) 11
Sol. (3)
Equation of plane 1s given by (-1.3.4)
-1 ¥-2 z+5 *
1 2 2 |=0
1 -3 7 (243}
dx—v-—z=7
1.-3.5
o+l B-3 v—4 2(H4-3-4-77 2.-5)
= = = =z
4 -1 -1 16+1+1
a=7.p=ly=2
e+ B+ yv=10(Option3)
L]
(e, [3,)

o
-

3. If _ﬂ|l=[l IC} Al=gA~-Plando—p=-2 thendo* ~p°— i 1sequal to

A
(1) 14 (2) 12 (3) 19 (4) 10
Sol. (1)
1-x 5 = -
A-xI|=0= _ == x-1lx+10-50.=0
Ao 10—xi
= (10-32)AT =—A +111
o —1__ amd  pe +lI__
10—3L 10—3a



ol ==2=103=S=r=

o+f=-2=

10—-5%
te=r & P
3 ¥
=3
I T e N L R Py oo
25 25

4, The area of the quadnlateral ABCD wath vertices A(2.1.1),B(1.2.5). C(-2-3.5)and D (1. -6, -7) is equal to

(1) 54 (2) 9438 (3) 48 (4) 8,/38
Sol. (4
C
A B
Vector Area= v
. %.&B x_%E;—:éAfij]j

‘AB=—-i:71+4k
=§{AB'—AI&]@C‘ AD=So7 =4
) AC=—4i-4]+4k

1;.= ot WINPT o
=E|.gj+12k]>€[—]-_:l|:1+J—k]
11 k
i 1
==i0 8§ 12
2
1 1 -1

= (-2) (~201+12)-8k]
=8(51-3)+2k|

- Area=[#|=8425+0+4 =838 Ans.

th

25150 — 191t g18 1 3180 4¢ divisible by

(1)34butnotby 14  (2) 14butnotby 34  (3) Both 14 and 34 (4) Neither 14 nor 34
Sol. (1)

259 _ g s divisible by 25 -8 =17

19°% _ 2" is divisible by 19— 2=17

25" _ 19" js divisible by 25— 19=6

8§99 2180 ;s divisible by 8 — 2 =56

LCM of 1746 =34

. divisible by 34 but not by 14



6. Let O be the ongin and OP and OQ) be the tangents to the cucle x* —v*-6x +~4y -8 =0 at the pomnts P and Q on

it. If the circumcircle of the tnangle OPQ passes through the pomnt | a=—i | then a value of o 15.
N L

1 5 3

(1) —E (2) E (3)1 (4) E
Sol.  (2)

P
0.0)
Q

Circumcircle of AOPQ

(x-0)(=3)+(y0)(y+2)=0

+y-3x+2y=0

passes throuzh l D:_é

Soret ame1=0

4

= ol—3a+ i =0=40—120+5=0

4o — 10— 20+5 =0

y: R I 3

Pe—1)20-31=0 o= oy Anz.

-]
7. Let a, be the n™ term of the sees 5+8+ 14 +23 +35+50~__and S0 =71,  Then Si— ax 15 equal to
&l
(1) 11260 (2) 11280 (3) 11290 (4) 11310

Sol. (3
Sp=5-8-14-23-35-350~_ ~a
S, = 5+8+14+23+35+_ +a

=53+ (3= 69+ . (n-1) terms)
In —3n-10
a, =

5

_3(40)° ~3(40)+10

—234

LAy

20 5

a

30 3 3k
3> 0" -3) n+1031

Syp=—7 5 -
330x31x 51_3_}< 39}'31—-1{],*(34}
ol 2
2
S30=13635

Sap—as = 135352345
=11290 (Option'(3))



1

; 5 . . (1—cosfx®+bx+a) T 1{1 1]
8. Ifo,}ﬂbﬂareﬂlﬂmmsnfthﬂﬂquanunar*bx—1—[1:md}_mil 3 | =—|=—=|, thenk
el 1—ax)? k\p o)
15 equal to
(1B (2) 2c (3)2B (4) o
Sol.  (2)
catrbhx+rl=alx—a)(x—B) - af= :
a
Lxt+bx+a=a(l —ox)(1-$x)
1 . o
1_ 1 ]:r s i I [i_ 3 3 . F
hn1| ::as.fx +}:: ail =]_1'mJ1 cutsall ox (1 ﬁ};"]-a}'ll—ﬁx!“l}
=i 201mex) | x| 2fa(1-ox)(1-px)] |
. LS
= 1_13:|1—E} -
2 o
Sl Bl L
Euﬁﬁh o/ 2laf o
BESESE RIS TN
"QL{E o) kip o)
S k=2o Ang

g, If the number of words, with or without meaming, which can be made using all the letters of the word
MATHEMATICS 1n which C and 5 do not come together, 15 (61)k. 15 equal to
(1) 1890 (2) 945 (3) 2835 (4) 5670
Sol. (4
MLALT-HEICS
= total words — when C & 5 are together
i 1o
2[2]2 [2]2]2
110
2122
_ 0x10x0x8x7
s
=35670 |6
k = 5670 (Option 4)

x|2

w0

|6

10. Let § be the set of all values of 8 =[] for which the system of linear equations
X+ }'+J§z= D
—x+(tan@)y++f7z=0
X+vy+itanf)z=10

=
has non-trivial solution. Then EEE is equal to

oeESs

(1)20 (2) 40 (3) 30 (4) 10



Sol. (1)
For non trivial solutions
D=pD

1 1 4B
-1 tan® &7 |=0
1 1 tanb

tan®8—[3-1)-+3=0

tanf=4/3,—1

e o -
3={E= “‘_HB'_T}
137 3 "4 4

Bl 3 T .
1:2[351= 2o (Option 1)
n T 6
11. Fora, b=Zand|a—1b| £ 10, let the angle between the plane P ax +v—z=band theline l :x-1=a—-vy=z
s,

+1be cus'lé % | If the distance of the point (6. —6. 4) from the plane P is 34/6 . then a* + b” is equal to

(1)85 (2) 48 (3)25 (4) 32
Sol.  (4)
E+=cc+s':1.'_sinEl= 1—l=£
3 ‘J g 3

" a-1+1(=1)+(-1)-1_ 242

- \J'a:+171--\E N

={3(a-2)} =24(a"+2}

=53(a"—4a+4)=8a" +16

—=3a  +12a+4=0
=52 +10a+22+4=0

=32
Sa=-0 —aErF
]
A a=_'_'|

Dhstance of (6, -6, 4) from
“Ix-v—z-bh=01s 3'-4"5

| —12—6—4—b‘=3£

=[b+22/=18 - b=—40—4
+la—bl=10
Sbh=—4
=ghih?

=37 Ans



12, Let the vectors 1ii=£+j+ak=],i_1=1:+bj+k and i, =+:I+j+k be coplanar I the vectors
Vi ={a+b}i+i§+cfc,1i': =ai+{b.—{:)}—!-ai::and Vy =b71—-bj+{c+a}1'{are also coplanar. then 6 (2 ~ b + ¢) 15
equal to
()4 (2) 12 (3)6 (4)0

Sol. ()

=b-1+c—1+a{l-bc)=0
~abe=a+broc—7F

z2+b ¢ c
[TJ'._. 1.":1."_1]=ﬂ =la b+xe a |=0
b b c+a

a+h ¢ =@
R_;—}R.;—I:Ri_Rﬂﬁ a b+c a|l=0
—2a —2c B
= —2a(ac—be—-c%) +2c(a® + ab—ac) =0
= —2atc+2abc+2ac? + 2a’c + 2abc—Zac? =0
= 4dabe=0 - abc=0
ma+thbrte=2 s6labc)=12 Ans

= - s ) g - 1 ~ 11 .
13. The absolute difference of the coefficients of x'° and x” 1n the expansion of | 24— 8 equal to
2x
(1)10° —10 @) 1°-11 (3) 122 - 12 () 137 —13
Sol. (3)
11 o & § 1 Y
Tei ="C{2x) |

2% )

_ Hg ol 20

22=-3r=10 and 22-3r=7

r=4 and r=3

Coefficient of x19=11C, - 27

Coefficient of x' =*'C: - 2

difference =11Cs - 27 1G5 - 2

11x10=C=8 1110w OxExT

= E w3
24 120

=11 x10x 3w 8—-11x3xdxT

=11 % 34« (20-7)

=11x12x13

=12{12-1)(12+ 1)

=12(12°-1)

=12 — 12 (Option 3)




14. LetA={1.2.34356.7} ThentherelatonR={{xyv) sA = A-x+v=T7}1s
(1) Symmetric but neither reflexive nor transitive
(2) Transitive but nerther symmetric nor reflexive
{3) An equivalence relation
(4) Reflexive but neither symmetric nor transitive
Sol. (1)
R={(16), (2.3). G.4). (43)45.2). (6.1)}

15. If the probability that the random variable X takes values x 15 gven by P(X=x) =k (213" x=0.12.3,
where k 15 2 constant, then P(3{ = 2) 1z equal to

7 11 7 20
.5 (2) —= 3P Ay 22
ey T ®) % W5

Sol. (1)

3 P{X=x)=1
k(1+231+332+433+ __o)=1
2 3 ¢z
Let 5=1u.—--—-,r+-i-+..:1:
33 3
s 1 2 3
— =i e
CRIRC . e
25 O I |
—=lt=t——t— m
3 3 3 3
23 1 3
3 4.1 2
3
9
§ = —
4
50 lc=i
9
P(X22)=1-P(x=0)-P(x=1)
4, 2
=233
- (Option 1)
27
rK‘:\'L |/:__|‘\ 51
16. Theimeg:taij- |:j +i— log: x dx 15 equal to
Ly T
FENs R N )
| X | < [ B _f &

(1) 1__5] I:JE“L‘;:I+C @3] (2] +
lI_.--- WE .I_fx-,. l"'x“. .2 . 3
(3)|= | log| = |+C @ ||+ =] +c
\ 2 .2 ©.9,

Sol. (2) Bonus
[I} X2 +2%x7 |logldx

|'||l exhx : e—xlm_f-. i exlm_l S ex lldx



Inx
n2

I-|: E:hx—s‘.ﬂ 2

xint—xhnx ]

+e dx

let inx—xIn? =1
(Inx —1—-1n2) dx =dt

17.  The value of 36 {(4cos” 9°— 1){4 cos” 27°— 1) (4 cos” 81°— 1) (4 cos” 243°— 1) 15

(1)27 (2) 54 (3) 18

Sol.  (4)
405 6 — 1 = 4(1-sin®) — 1 =3 — 4 sinp = S

sing

50 given expression can be written as
sin 277 " 5mn81° . 510 243° . 51 725°

3 — - — ——— i — -
g9 zmm27"  snfB1Y 5in2453°
5in 729°

I _36
51 5°

(4) 36

18. Let A (0, 1), B(1,1) and C (1.0) be the mid-pomts of the sides of a tnangle with mcentre at the pomnt D. If the

focus of the parabola v = 4ax passing throush D is o+ BJB‘LG |. where o.and p are rational numbers_ then 5

is equal to
(1)6 (2)8 (3)
Amns. (2)
P(0.2)
ACO. 1 BC1.1)

OOy ¢y 1.0) Q(2,0)
a=0P=2 b=0Q=2 «c=PQ=22
(2.0) (0.2) {0.0)

r y '\I 8 - - %
DI 4 -i I_D ¥ . ¥ J
23424242 2424242 ) -._.'1:-\5 2442

24427 4-2 4

21 -1
g2t .=

re Il e
-2 g Ans
ﬁ.

10. The negation of (p ~ (~ q)) v (- p) 15 equivalent to

1 | M3

o

(412



(Dpal=qg @) palgnl-p) (3 pvigvi-p) (4pnrg

Sol. 4
(v
20. Let the mean and vaniance of 12 observations be :.; and 4 respectively. Later on, it was observed that two
observations were considered as 9 and 10 instead of 7 and 14 respectively. If the correct vanance 13 D where
n
m and n are coprime_ then m — n 15 equal to
(1)318 () 317 {3) 315 (4)314
Sol. 2
Lo
12 2
Tx=7534
T ® i w2
= (9 _,
12 \2
Fx =291
Teew = 34— (9710}~ T7+-14 =36
T =291 — (81 ~ 100) + 49+ 196 =355
. 355 (56
Oy =———| —
1z i1y
: 281 _m
o n
Option (2)
SECTION -B
21. LetR= {ab_c_de}ands 11,23 4} Total number of onto functions £ R — S such that fla) = 1, 15 equal
to
Sol. 180
Tntal omnto function
= |4=240
OEace

Nowwhen fia) =1

14+ 2 o3 =24+36=60
22

50 required £ =240 - 60 =180




22 Let m and n be the numbers of real roots of the quadratic equations x* —12x ~[x] 31 =0andx* S jx -2 | 4
= 0 respectively, where [x] denotes the greatest integer < x. Then m” ~mmn + n° 15 equal to

Sol. 9
¥ 12=x+[x]+31=0
Ix}=x'-11 x+31
0<x"—11x+31<1
x -11x+30<0
®=(3.6)
50 [x]=
¥ -12x+5+31=0
*—12x+36=0

%x =8| butx=(56)

50 b=

-5 |x+2| -4 =0

L

Now
K= -2 W< -2
x —5x—14=0 4+ 5x16=0
(x=—T)Yx+2)=0 (x3¥x2) =0
x=7,-2 ==k
x=17.-2.-3}
n=3

« 3 o nd 2
mim-a-=n =9

23 Let P; be the plane 3x —v —7z= 11 and P1 be the plane passing through the pownts (2. —1.0), (2.0, -1}, and (3. 1,
1). If the foot of the perpendicular drawn from the point (7. 4, —1) on the Iine of intersection of the planes Py
andPris (oL B.v). then oo+ f — yisequal to )

Sol. 11
Ps 15 given by

k-5 v—1 z-1

3 2 I |=0

3 1 2

|x—y—z=3

DR of hne miersection of P; & P4

1k
1 -1 1
3 -1 7|

+61+ 4]+ 7k

Let z=0, x—y=3

Jx—y=11
2x=8
x=4

y=1

SoLine1s



24,

Sol.

& 4 2
(e py)=(6r+4,4r—1. 21
6{c—7)+4(B—4)+2(y+1)=0
6o—42+4fp—16+27+2=0
361 +24+16r+4+4r—356=0

S6r=28
1
ft=—
2
a+Bry=12+5
=6-5=11
: : 6%’ +5x +1)
If domain of the function log: (%J+coﬁ‘lt
W LK
is equal to
20
% +5x+
X +3% 1::-[!
2x-1
Bx 1) 2x 41
(3x+1){2x+ )56
2x-1
Ty =y &
L R VI
a2 3 3
|'-’_'1 _I“- r’l ™
=] ==.— w] == A
xel 503 V32 (a)
2x* -3x+4
-1= <1
Ix=5
and 1 IR 1
Ty — o s S e
= FIED and <X ﬁx_'gg
Ix-5 3x-3
e e
A1 and 3x—-5<0
V242 3
[=1 1] (5.1}
KEL_E.=—EJU|,_‘_§ CEJ ___(Bj
x<2 (C)
3
.I"_ _ \I I/
AnBsC= —1—1 JII“-"'! li:l
L2 SR
o ar x oaay sl b L 1)
So 18{c +f +7 +8 |=18| =+ —+—+=
379747 2)

=18+2=20

1 w.
2xT—3x+4

x5

15 (e p) o (7.8]. then, 18(c + B+ 5%



35, Let the area enclosed by the lines x+y =2, v = 0 x = 0 and the curve f(x)= m;njl X :—%J—:[x]} where [x]

denotes the greatest integer < x. be A Then the value of 124 15 :
Sol. 17

Il
e ]
2
bo B 1

1]
—
B

26. Let 0=z <y < x be three real numbers such that lll are 1 an anthmetic progression and x, JZ_'LZ are in
XYy Z

: : 3 ..
a geometric progression. fxv ~yz— == sz then 3(x + v+ zF 15 equal to

Sol. 150
2 i1
}'_x'z
' —xz

X

3
Xy TVZT X T =Xz

g

y{xtz) +zm= %xz- ¥y



Sol.

Xty TE= j}: jﬁ
3y 2 =3 x 0= 150

Let the solution curve x=x(y). 0 =¥y < ::- . of the differential equation (log, (cos v)F cos v dx — (1 + 3x log.

(cos y)) sint y dy = O satisfy x| & |=— 1
3) 2log.2

1s equal to

12

Cos ylncosydx = (1 + 3x In cosy)sin y dv
[ 3% 1)

dy \Incosy In cosy,

E_r 3any W:"x _ tany

dy | lncos }'J In" cosy

3 sy
=g ooy ey -

Incosy=t

1 :
—— —sinydy =dt
cosy

A ; 2 -
=gt ==t =In° cosy

If X'L%J = e e

solution is X-In’ cosy = *‘\[ i 4 -Incosydy+C
|cosy
xl:fmsy:ﬂ_;c
!n:.'flh"
| ! 1 2 1-\4 I*_E'
Xi—|= 5 % — =
\3) 22" 2m2  \2) 2
c=0
6 2 2 2
1
o
2| ¥2 |
2 |
1 1
A = e =
3 Ind-In3
3
mn=12

1
—log.n

. where m and n are co-prime, then mn



28.

Sol.

29,

Sol.

30,

Sol.

Let [t] denote the preatest mteger function. If _j{x:]dx= o+ Bﬁﬂ-'{ﬂ-\ﬁ-ﬁﬁ-ﬁ: then o+ B —7 = & 15 equal to
a

ﬁ
£ &
Iﬂdx— l tdx+ | 1dx+j3dx- | 4dx + | Sdx
£
f I+2i«F—-ﬂ—3[ «f!+4i-f—‘i—~+:" 4)-+5)
=923\

ad+B+y+8=9-1-1-1=6

The ordinates of the pomnts P and Q) on the parabola with focus (3.0) and directrix x=—3 areintheratio 3 - 1 -
IR (o P) is the point of intersection of the tangents to the parabola at P and Q, then B 15 equal to
o

16

Parabolais v =12x

Let Q3L 61)

so P(27t%, 18t)
Rio.p)=(att, a(t, +1, )]

=(3t-3t, 3(t = 31))
R{o.B) = (9t 12t)
B_l {1z 144

= = =16
c ot 9

Let k and m be positive real numbers such that the function f(x)= -[3}{; T_k iesliExe I} 15 differentiable

| mx®sk® x21 |
forall x>0 Then Bffﬁ 15 equal to
Bh=|
\S
309
function 15 differentiable ¥x <0
50 fil1)y=11)
Aol =mak’ (1)
and fi(I)=f(I7}
2mx 6x+ k |
5 w1 ™
m=0+ LS
2412
k
m=3+—— A2
42 .




7
k= .0
W2
m=3+l
32
103
m=—
32
sf'(8 2
So ""[1 ! =8x mi"s
fli —] 61—.L i
LS lth+1 e
Bwlx EHE
_ 32
E
12

=103 x3=309



3l.

Sol.

Sol.

33.

Sol.

34,

SECTION-A
A hydraulic automohile lift 15 designed to lift vehicles of mass 5000 kg. The area of cross section of the cylinder

carrving the load 1s 250 cm®. The maximum pressure the smaller piston would have to bear 1
[Assume g=10m's’] -

{(1)2= 107 Pa (2320 > 107 Pa (3) 200 = 1079 Pa (4)2 % 10 Pa
(4)
5000 kg
(A
A=250 cm”

From pasecal law same AP transmitted through out liguid
F 5000x10

AP = — = —f_4
A 25010

=2 108 Pa

The orbital angular momentum of a satellite 1s L. when 1t 15 revolving in a circular orbit at hesght h from earth
surface. If the distance of satellite from the earth center 1s increased by eight times to 1ts tnutial value, then the
new angular momentum will be-

(1) 3L (2)3L (3)4L {(4)9L
(2)
L=mwr '|.‘|=,,|‘=G_-E |
. h 4
L=m+GMh
i —> h+-8h=5%h
L*=myGMSh = ... (2)
init
L
L*=3L

The waves emitted when a metal target 1s bombarded with high energy electrons are

(1) Microwaves {2) X-rays {3) Radio Waves {4) Infrared ravs
(2)
By theorv
Match List Twith List T
LIST-1 LIST-1II

A | Torque L | ML™

B. | Stress . | ML*T

C. | Pressure gradient m. | MLt
" D. | Coefficient of viscosity IV | ML T
Choose the correct answer from the options grven below:
(1) AL B-IV. C-1. D-TT (2) AJL B-L C-IV. D-II

(3) A-IV. B-IL. C-IIL. D-I (4)A-1I B-IV, C-1 D-TII



Sol.  (4)
[Torque] =F L
MLT 2 L=MI*T?

F
Stress] = —
[ ] T
MLT™ 5
— =MLT
&
_ AP F
[Pressure gradient] = —=——
AL AL
_MLT™
L-E'
=ML T~
d
F=nAZY
dy
n=MriT?!

3s, Give below are two statements
Statement I : Area under velocity- time graph gives the distance travelled by the body 1n a miven time_
Statement IT : Area under acceleration- time graph 13 equal to the change 1 velocity- 1nthe oiven time.
In the light of grven statement, choose the correct answer from the options given below.
(1) Both Statement T and Statement IT are true.
2) Statement I 1= correct but Statement IT 15 falze.
(3) Both Statement I and and Statement I are false.
(4) Statement I 1s mcorrect but Statement IT 15 true.
Sol.  (Official Ans. (1))
{(Motion Ans. (4))
7= L [a5- [va
dt L

Area of v vs time gives displacement
. dv ; =
a= V- dv = [a dt
dt ?

Area of a vst graph gives change m veloaity

aa. The power radiated from a linear antenna of length [ 15 propertional to (Given, 7. = Wavelength of wave):

i o F I (1Y
(1) = (2) — (3) = @] =
.3 i .3 L,
Sol.  (4)
az. Electric potential at a point P’ due to a point charge of 3 = 107°C 1s 50 V. The distance of 'P from the point
charge 15:
{Assume, 7 =9x 10" Nm’C?)
s,

(1)3cm {2)%cm {(3) 0% cm {(4) 90 cm



Sol.

3s.

Sol.

39,

Sol.

40.

Sol.

(4
1
S
4w, T
9x10* x5x10~
=>r=

50
9
=r=—x100cm

=90 cm

The acceleration due to gravity at heiuht h above the earth 1f h==R (Radius of earth) 15 grven by

3 h (2% (, 2n)
1) g'=g 1——' 2) gl=g 1——' 3 g — 4) gt=p|l-——|
We-si-X] @g-g(i-L] @e-gi-X] @g-df1-2)
(4)
. GM
(R+h)
. GM
o= -
e I 2
R‘|1+E|
. R/

using bmonmial expansion & neglect higher order term

Anemf of 0.08 V 1s induced in a metal rod of length 10 cm held normal to 2 umform magnetic field of 0.4 T.
when moves with a velocity off )

(1) 2 ms! (2) 20 ms™! (3) 3.2 ms™! (4) 0.5 ms™

(1)

= =Blv

= D.I]E=vxﬂ.4x£

100

Work done by a Carnot engine operating between temperatures 127°C and 27°C 15 2 kJ. The amount of heat
transferred to the engine by the reservoir 1s:

(1)2kT () 4k (3)2.67k7 (4)8 k1

(4)



41.

Sol.

Sol.

43,

T:
(400 k)

127°C =127+ 273 =400k

27°C+273=300k

T

(300 k)
Joo 1
n=1——=—
400 4
w
n=—=—=>0, =8k
Q, 2 Q, J

The width of fringe 15 2 num on the screen in a double shits experiment for the light of wavelength of 400 nm.
The width of the fringe for the light of wavelength 600 nm will be:

(1})1.33 mm {2) 3mm {3) 2 mm (4) 4 mm

(2)

B, ~, B 600

E=3mm

The temperature at which the kinetic energy of oxyoen molecules becomes double than its value at 27°C 15
(1) 1227°C (2) 627°C (3) 327°C (4) 927°C

(3)

- ,

(1
KE of O: molecules =3 = | EKT

(KEj-c =3 » %k{z?f2?3}=§k>v 300
5.7 5

(KE)r= 2| ~k |x300=-k(600)
2 2

1e T=600K

= 600273

T=3279C

Grven below are two statements - one 15 labelled as Assertion A and the other 1s labelled as Reason R
Assertion A : Electromagnets are made of soft tron.

Reason R : Soft ron has high permeability and low retentrvity.

In the light of above, statements, chose the most appropriate answer from the options given below.
(1) A is correct but R 15 not correct



Sol.

44.

Sol.

Sol.

46.

(2) Both A and R are correct and R 1s the comrect explanation of A

{3) Both A and R are correct but R 1s NOT the correct explanation of A
(4) A 1s not correct but R 1s correct

(2)

The trajectory of projectile, projected from the ground 1s given by v= x - %}— _ Where x and y are measured 1n

meter. The maximum height attained by the projectile will be.

{(1)10m {2)200 m (3) 102 m (4)5m
@
XJ.'
VEX— =
20
B i
(d_:.r —1-= for Wi dy =0
dx 10 X
x=10
100
Yrzz = 10— —— =5m
20

A bullet of mass 0.1 ke moving horizontally with speed 400 ms™ hits a wooden block of mass 39 ko keptona
horizontal rough surface. The bullet gets embedded into the block and moves 20 m before coming to rest: The
coefficient of friction between the block and the surface 15
(Given g= 10 m's?)
(1) 050 (2) 0.65 {(3) 025 {4)0.50
3)
0.1ks 3 ke
400 s TYOTTVVTRUTRFTRETTRTNGY

Before collizon

=0

r
L 4

20m
After collizion
Apply momentum conservation just before and just after the collision

0.1 x=400=035- 1)
=u=10m's

ARE = Wanrgace
++ f= umg (kinetic friction)
1 -
=0~ Z(4)(10) =-u(4)g20

= u=025

For a given transistor amplifier circunt in CE configuration Vee =1 V. Re =1 k0, Re = 100 kO and § = 100.
Value of base current I is



Ry, = 100k(2

=

Veg Vee=1v
(L=100uA (2 L=10upA (3HLE=01uA (41 L=10uA
Sol. (2)
vV, =1V
RL=1
1
L=—A =1mA
10
.
IE
ok
ﬂ.
=1=x10~7A
=10 pA

47. For particle P revolving round the centre O with radius of circular path r and angular velocity o, as shown in
below figure, the projection of OP on the x-axis at ime t 15
¥ B0

(1) x(t) =rcos [ﬁmt+g\: 23 x(t) =rcos [ﬁml—%mﬁ]
(3) =(t)=1cos (awt) (4)=(t) =110 |fmt - %\"

Sol. (1) ' _
B=ot

- 300
' r

Angle from x axis =@t + %

48, A radio active material is reduced to 1/8 of its original amount in 3 days. If § * 107 kg of the material is left
after 5 days the mitial amount of the matenial is
(1)64 ¢ (21402 (3)32g (4)256 ¢



Sol.

49,

Sol.

Sol.

@

m =mg e

The equivalent resistance between A and B as shown mn figure 15:

; 10k
A 2 D B
0k 2 200

(1)20 k0 (2) 30 k0 (3) S k0 (4) 10 kO
(3)
Potential different across all resistor is same

So they are 1n parallel
s I 1 1

R 20 20 10
Reg =5k

In photo electric effect

A The photocurrent 1s proportional to the intensity of the ncident radiation

B. Maximum Kinetic energy with which photoelectrons are emitted depends on the intensity of incident hight.
C. Max K_E with which photoelectrons are enmitted depends on the frequency of mcident light.

D. The emission of photoelectrons require a mimmum threshold mtensity of incident radiation.

E. Max. K E of the photoelectrons 1s independent of the frequency of the incident light.

Choose the comrect answer from the options given below:

{1)B and C only {2) A and C only {3) A and E only {(4) A and B only
(2)
hv=¢+ (KE)ux

(KE)mx=hv—¢



Sol.

2]
I

Sol.

Sol.

SECTION -B
A 600 pF capacitor 1s charged by 200 V supply. It 15 then disconnected from the supply and 1s connected to
another uncharged 600 pF capacitor. Electrostatic energy lost mthe processis . W]
(]
1
loss of strength = 3

CxC

{VL_V:}E
C+C

[ 600 lﬂ{J .
s Ix(z00¥

1
= —x
2

=600 % 107" %10" =6x10"" =61

A series combination of resistor of resistance 100 0, mductor of inductance 1 H and capacitor of capacitance
6.25 uF 15 connected to an ac source. The quality factor of the circuit will be

(4)
Q_i L

rYcC
1 1
10062510
=4

The number density of free electrons in copper 1s nearly 8 * 10°° m™. A copper wire has 1ts area of cross section

=2 » 10~* m? and is carryving a current of 3.2 A. The dnift speed of the electrons is %1078 ms™
(125)
I=neAvd
=32=8x 100 x1.6> 107" % 2 = 107% {ws)
1

2WT ————3

Bx107" x10°
== 125x10%mis

A hollow sphencal ball of uniform denstty rolls up a curved surface with an nmial velocity 3 m's (as shown in figure).

Maximum height with respect to the initial posttion covered by it will be cm (take, =10 m/s)
|
I
|
m
3§ |
O— |
(75)
For pure rolling
wr—viR B
D Huex
s
A

(ME)=(ME)}



[¥]]
th

Sol.

Sol.

=;>1mv x:[ mR‘mv T—m H
ST AR i

3
5v; 5 %
—H_=-"2=2,2 —075m
6g 6 10

= H,,, =75cm

A steel rod of length 1 m and cross sectional area 10~ m* 15 heated from 0°C to 200°C without being allowed

to extend or bend. The compressive tension produced wm therod 13 x 10*N_ (Given Young's modulus
of steel =2 = 10" Nm™, coefficient of linear expansion = 10~°K™)

(4)

Thermal stress =Y o AT

F=YAoAT

=2x 108 % 107 x 1073 % 200

=4 =10

x=4

The ratio of magnetic field at the centre of a current carrying coil of radmus r to the magnetic field at distance r
from the centre of cotl on 1is axss 15 J}? ‘1. The value of x 15

(8)
P u, iR* .

ART +x° )

U,iR?

(B, )x=R z[R‘JJR-}?'_ R 1
(B, )x=0 WiRe  2°RE B
(Bla,.. B
(B)ux=R 1
x=28

The ratio of wavelength of spectral lines Ha and H; in the Balmer series 15 % . The value of x 15
(27)

Two transparent media having refractrve mdices 1.0 and 1.5 are separated by a spherical refracting surface of
radms of curvature 30 em. The centre of curvature of surface 15 towards denser medmm and a point object 13
placed on the principle axis i rarer medmum at a distance of 15 cm from the pole of the surface. The distance of
tmage from the pole of the surface 15 cm

(30)



50. A gurtar sting of length 90 cm vibrates with a fundamental frequency of 120 Hz. The length of the string
producing a fundamental frequency of 180 Hz wall be cm.
Sol. (60}

f=— {Fundamental Frequency)

a0. A body of mass 5 ke 15 moving with a momentum of 10 kg ms™. Now a force of 2 N acts on the body i the
direction of 1ts motion for 3 5. The increase in the Kinetic energy of the body 15 I
Sol.  (30)

Initial speedu=2m's
AKE = Wil firras
=FS (8=0°)
1

2

=F;m+ ai:i






SECTION - A

Topic: Chemistry in evervday life
Level: Med
61. The statement's which are true about antagomists from the following 13/are ;

A They bind to the receptor site

B. Get transferred nside the cell for their action

C. Inhibit the natural commumcation of the body

D. Mimic the natural messenger.

Choose the comrect answer from the options given below:

(1)Aand B (2)Aand C (3)A.Cand D (4) B only
S50l 2

Antagomists bind to receptor site and inhibit the natural communication of both

Topic: Chemical kinetics
Sub: collision theory

Level: Easy
62. The correct reaction profile diagram for a positive catalvst reaction
1 With
Without 7 conalyst Withaut With
catalyst L1 cutalvit NS catalyst

[
£

(8 (2) "
{ o4
Reactumi Product Beactant  produet  Produc
Resction  Coordinale Reaction Coordinale
b Without

With ; Wit catalvst
T cotuiyst y calalysi 1
\;’r With
& _— % catalyst
et 9
(3) & . (%) & N
Reactant Praduct Resctant Provinc
Reaction Coondinate Reaction Coornlinale

Sol. 4
Catalysts decrease activation energy only.

Topic
Sub Topic :
Level
63. Grven below are two statements - One 13 [abelled as Assertion A and other 15 Iabelled azs Reason R
Assertion A : Sodum 15 about 30 times as abundant as potassium in the oceans.
Reason R : Potassium 15 bigger in size than sodmm.
In the light of the above statements, choose the correct answer from the options given below
(1) Both A and R are true but R 15 NOT the correct explanation of A
(23 A 15 true but R 15 false
{3) A 1s false but B 15 true
(4) Both A and R are true and R 15 the cotrect explanationof A
Sol. 1
Due to bigger size of potassrum, 1t forms more efficient lattices as compared to sodium with silicates.
The abundance of sodium i ocean 15 more due to the more soluble nature of zalt of sodivm as compared 1o
potassmum salts.



Topic

Sub Topic :
Level
64. Which of these reactions 1s not a part of breakdown of ozone 1n stratosphere?
(1) CF:Cli(g) —=» Cl(g) + CECl(g) (2) Clg) ~Os(g) - C10(z) ~Ox(2)
(3)2C10 - ClOxg) Cl(g) (4) 1O (e1-0(z) = Cl (2)+0x()
Sol. 3

Ozone destruction

CF:Ch —& 5 C1+CECI(g)
'&-1_05—‘* CIE}—O:

C‘l{a + E} — E‘l—e— Q.

Topic: Nomenclature

Level: Easy
65, The correct IUPAC nomenclature for the following compound 15 :
0
CH, CH
ne? Ner” N\ er s
<)
COOH
(1) 2-Methvl-5-oxohexanoic acid {2} 2-Formyl-5-methyvlhexan-6-oic acid
(3) 5-Formyl-2-methylhexanoic acid (4} 5-Methvl-2-oxchexan-6-oic acid
Sol. 1
L&}
CHz CH;
)LCH:/’ 3
H;C 8 :
. 1COOH
2-Methvl-5-oxchexanoic acid
Topic :
Sub Topic :
Level -
G6. Henry Moseley studied characteristic X-ray spectra of elements. The graph which represents his observation
correctly i3
Grven v = frequency of X-ray emitted
Z = atomic number
v ":..
{1 (2)
\.IrT 1"‘
(3) {(4)
¥ =
Seol. 2

JF&Z



Topic

Sub Topic:
Level -
67. Match list Twath list TT
ListI List IT
Coordination complex Number of
_unpaired electrons |
A | [C{CN)s}~ L 0
B. | [FeHLO)J" I 3
C. | [Co(NER)]™ oL 2
D. | [NiNH: )} IV: 4+

Sol.

Choose the comrect answer from the options given below:

{1) A-TL B-IV. C-1L D-III

(3) AL B-L C-IV. D-III

1

For option (A)

Cr . 3d°

CN-— SFL

= No. of unpaired electrons = 3
For option (B)

Fe'?:3d*

H:O:WFL

No. of unpaired electrons = 4
For option (C)

Co™ : 3d¢

NH; : 5FL

No. of unpaired electrons =0
For option (D)

Nit:3d?

NH: : S5FL

No. of unpaired electronzs =2

Topic: Hydrocarbon
Level: Med
Major product P’ formed 1n the following reaction 15

a8.

OH Br, P

Y e
MiHC0, Miijor product

]

Br OH
v Y
O
Br 0

(2) A-TV. B-IIL. C-I1. D-I
(4) A-IITL B-IV, C-1. D-II

OH
(2)
O
Br

Br OH
(4)

0



Sol. 3

OH >
W B M
Br
0 O
| Narico;
E'I\/Oz “
(8]
Topic
Sub Topic :
Level
69. For a good quality cement, the ratio of lime to the total of the oxades of 51, Al and Fe should be as close as to
(1)2 (2)1 (3)3 (4)4
Sol. 1
P
: 0 —19-21
24810, + %Al,0, + %Fe,0,
Option (1) 1s correct.
Topic: Biomolecule

Level: Easy
70, Match List Twith list T

List1 ListIT
_ Natural amino acid | One letter code
A | Glatamicaod | L Q
B. | Glutamine IL W
C. | Tviosine Il E
D. | Tryptophan V. 4
Choose the comrect answer from the options given below:
(1)A-III. B-1. C-IV. D-II (2} A-IV. B-IIL. C-1. D-II
(3)A-I1, B-I, C-IV, D-III (4) A-IIL B-IV, C-1, D-1I
Seol. 1
A-TIIL B-1. C-IV, D-IT
Fact
Topic: Mole concept
Sub: Significant figares
Level: F

71. Which of the following have same number of significant figures 7
A 0.00253
B. 1. 0003
C.15.0
D 183
Choose the comrect answer from the options given below
(1) B and C only (2) A, B and C only
(3) A, C and D only {4)Cand D only
50l. 3
0.002532, 15.0, 163
All have three significant figures.



Topic: Qualitative

Sub:
Level:M
72. Grven below are two statements -

Statement I : Methyl orange 13 3 weak acid.

Statement II : The benzenoid form of methvl orange 15 more intense/'deeply coloured than the quinonoid form.
In the light of the above statement, choose the most approprate answer from the options grven below:

(1) Both statement I and statement II are incorrect

{2 Both statement I and Statement IT are correct

{3} Statement I 13 correct but statement IT 18 mcorrect

(4) Statement 1 1s mcorrect but statement IT 1s correct
Sol. 1

(1) Methy orange 15 weak base

T /CH3
Ma O35 N=N N\\
CHa3

(ii) Red color (quinonoid farm)
So both statement are false

Topic: GOC

Level: Easy

73. The descending order of acidity for the following carboxvlic actd 15 —
A CH;COOH B F:;C-CO0OH C_CICH:— COOH D BrCH; - COOH
Choose the correct answer from the options ziven below:
(1)D=B>A=E>C ()B>=D=>C>E=A
(BIE=D>B=A>C (MWB>C>=D<E=A

Sol. 2

Acidity o stability of conyugate hase
Stabality order

RC-COO™ »F-CH,—-C00 »>Cl-CH,-C00" > Br—CH,-C00 > CH,CO0Or

Topic
Sub Topic :
Level
74. In Hall-Heroult process, the following 1s used for reducing Al:QO: -
{1) Magnesmm (2 Graphite (3) Ma:;AlFs {4} CaFz
Sol. 2

In case of Hall's process. reduction of Al;Os to Al can'be done using graphite.



Topicp: Real gas
Sub: Vanderwals costant
Level: AL

75.

Sol.

Arrange the following gases i increasing order of van der waals constant “a°

A Ar B.CH; C.H:0 D. CsH;

Choose the correct options from the following

(1)A.B.Cand D (2)B,C,Dand A (3)C.D.Band A (4)D.C.Band A

1

A o force of attraction vanderwaal force depends on molecular size and molecular mass and there 15 H-bonding
inwater, so'correct option willhe A<B<C<D.

Topic: Stoichiometry-11
Sub: titration
Level: M

Ta.

Given below are two statement -

Statement I : In redox titration, the indicators used are sensitrve to change i pH of the solution
Statement IT : In acid-base titration, the indicators used are sensitive to change in oxadation potential.
In the light of the above statement, choose the most appropriate answer from the options given below
(1) Both statement I and Statement II are tncorrect

(2) Statement I 1s incorrect but Statement 1T 1s correct

(3) Statement I 15 correct but Statement IT 15 incorrect

{4) Both Statement I and Statement I are correct

Sol. 1
Fact

Topic

Sub Topic :

Level

77. Which of the following can reduce decomposition of H:O: on exposure to light
(1) Dust {2} Urea
(3 Glass containers (4) Alkali

Sol. 2

Utrea acts as a stabilizer 1n the decomposition of H20:

Topic: Alkyl Halide

Level: M
78. The comect order of reactivity of following haloarenes towards nucleophilic substitution with aqueous NaOH
15
Cl
Cl
A B.
?\il]':
Cl N,
Ll
C D. 5T
O Le ON NO,
Choose the correct answer from the options given below:
(1) D>B=A>C (2)A=B>D=>=C

(3)C>A>D>B ()D>C>B>A



S0l. 1

Rate o EWGa !

NO, — —Meffect
OMe — +M effect

Topic

Sub Topic :

Level =

79. A compound "X when treated with phthalic anhydnide in presence of concentrated H:504 vields Y™ *Y 13
used as an acid'base indicator. "X and Y are respectively:

(1) Anisole. methyl orange 2) Toludine, Phenolphthalein
(3) Carbolic acid, Phenolphthalemn (4) Salicylaldehvde, Phenolphthalein
Sol. 3
o i i i O

HO H ! Cone 2

0 C =0
SIS
i ' o SO
P o= =0 2,
g | H.O
+ H i

HO

@

Phenolphthalein

Topic: Nitrogen containg compound

Level: M
80. The product (P) formed from the following multistep reaction 1s -
(i} Brs
MO, =
i i) Hy / Pd
- fin) MahQ,, HCL O°C Product
& (iv) HyPO,
Br
nrj\/c:rnm @ OH @
i) @M T B gyuc e g ME
50l. 4
NO: NO: NH: NaCI
B 5 4 ™ I
12 H:/Pd NaNQ- HCl "
0°C
Br Br Br
CH; CH: CHs CHs
H:PO:
Br



SECTION -B

Topic
Sub Topic :
Level
81. The ohserved magnetic moment of the complex [Mn{INCS);[* 15 6.06 BM. The numerical value of x 15
Sol. 4
[Ma(NCS)s~
Number of unpaired electron =35
So, Mn must be in ~2 oxidation state (Ma™)
=2+(H)==x = -_Ad=_x =Hx =4
Topic: Thermochemisiry
Sub: bomb calorimetery
Level: M
82, For complete combustion of ethane,

C:Hs(g)30:(g) — 2COx{g)+2H20(])
The amount of heat produced as measured mn bomb calorimeter is 1408 KJ mol™ at 300K The minimum value

of TAS needed to reach equuilibriom is () KJ (Nearest integer)
Given : R =83 JK-'mol™
Sol. 1411
AG — AH-TAS at equilibrium:-
AG—0
TAS=AH= AU+ AnoRT= —1406+ (—2) x8.3x300x10 = —1410.98 = 1411
Topic: Ionic equilibrium
Sub: solubility produce
Level: Easy
83,

Sol.

Topic:

The solubility product of BaSO: 15 1x107*% at 298 K. The solubility of BaS0s 1 0.1 M K:SQs(aq) solut
is x10~%g L= (Nearest integer)
Grven: Molar mass of BaS0: 15 233 g mol™!

233

K, =x(x+01=10""
Olx=10"
x=10""M

x{ing/ 1) = 233x107°

Atomic Structure

Sub: wave mechanical model
Level: Easy

84,

Sol.

The mumber of atomic orbitals from the followmg having 5 radial nodes 15
Ts, 7p. 6s, 8p, 8d

3

No_ of radial node

=n-—f -1

For68 -6-0-1=35,

P—=T7-1-1=5

Bd—=»8-2-1=5



Topic: Electrochemistry
Sub: Thermodynamics of cell
Level: T
85, The number of incorrect statement from the following 13
{1) The electrical work that a reaction can perform at constant pressure and temperature 1s equal to the reaction
Gibbs energy
2) EZ ,is dependent on the pressure
dEZ, AS°
A
{4) A cell 15 operating reversibly 1f the cell potential 15 exactly balanced by an opposing source of potential
difference
Sol. 1
dG =vdp—sdT
dG=-sdT
dG dAG

E——S—r? —..LS

dE’ _ -AS
4T —nF

Topic: Surface chemi.

Sub: coagulation

Level:E

86. Coagulating value of the electrolytes AlCL; and NaCl for As:S; are 0.09 and 50.04 respectively. The coagulating
power of AICI: 1s x times the coagulating power of NaCl The value of x 15

Sol. 356

1

Coagulating powelf x ———
cosgulation value

(CPyum 5004 __
= =530
(CPham 009

Topic:Liguid solution
Sub: elvation ir boiling point

Level:E
87. If the boiling points of two solvents X and Y (having same molecular weights) are tn the ratic 2 - 1 and their
enthalpy of vaponzations are in the ratio 1 : 2, then the botling point elevation constant of X 15 m times the
botling point elevation constant of Y. The value of m 15 (nearest integer)
Sol. 8
_ REm
' 1000AH,,

Ky _ M, (AR, :[5]: {2)-¢
®y)y (M), (AH), 1) 1)1

Topic
Sub Topic :
Level

88. The number of species from the following carrving a single lone pair on central atom Xenon 15
XeFs~, Xe0: XehF2, XeFs, XeO:F2 XeOF., XeF.



" O " XeOF. iF
L
XeF,  Xe ;TE=D
F7 | SF 3
I_'
w g v
/ e XeOF, /XU\
o (l-lJ%QD F '!!’ I
XeO.F.
N o
O;PIEG XeF, :X::i
F O k
So. Answer 1s 4
Topic
Sub Topic :
Level

80, The ratio of sigma and © bonds present i pyrophosphoric acid 13
Sol. @
I
H—-0O0—pPr—-0—>P—-0—--H

| |
[

=10

So. Answeri1z 6

Topic
Sub Topic:
Level -
a0, The sum of oxidation state of the metals in Fe(CQO):. VO™ and WO: is
Sol. 10
{0 i =)
Fe(CO). VO WO,
So. Sum of oxudation state=0+4+6=10



