TG EAPCET 2025 - 3rd May Morning Shift

Mathematics

Questionl

If DC Rand f: D — R defined by f(x) = i;f—iig is a surjection,

then ' ¢ ' lies in the interval.

Options:
A.

R

B.

(0, 00)

C.
(—00,0)
D.

(0,1)

Answer: C

Solution:

flz) = Zteta

*.* f(z) is surjection, then range = Codomain
Range = R
Now for range, put f(z) = y.

a:2+x—|—a
2

y= ¢ —x+a

2 (y—1)—z(y+1)+ay—a=0

Nowz e R=D >0
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(y+1)* —4(y —1)(ay —a) > 0
= (y+1)?—4da(y—-1)2>0,Vy€ R
= 4*(1 —4a) +y(2+8a) +1—4a>0,Vyc R

So1—4a>0and D <0
1
a < Zand(2+8a)2—4(1—4a)2§0

= (1+4a)® — (1 —4a)* <0

= (1+4a+1—-4a)(1+4a—1+4a)<0
=2(8a) <0

=a<0

c.a € (—00,0).

Question2

If the domain of the real valued function f(z) =

then 2b =

Options:

a+1

D.
a+2

Answer: D

Solution:

Given, f(z) =

D S
Vlogy 5 (52)

~ Domain




rz—1 rz—1
1 _— d
813 5 > 0an - >0
z—1 1 0:>a:—1<1
2—x 3 2—x
-1
z —-1<0
-z
x—1—2+:t:<0 233—3<0
2—x —x
Now,
O O}
———} ——
| I |
< 1 ] | e
1 372 2
Now,we(l,%)
a=1,b:%

Now,2b=3=a+2

Question3

1 1 1 1
If=+-35+ w5 + 79 + - to10 terms = k, then k =

Options:

A.

2
>—\|M

&

2
,_.|01

a

Answer: C

Solution:



1 1 1

.. + 10 terms.
2.7 "7 T g.ay oo T HOtemms
1 5 5 5
== + + +...+10t
5127 712 12-17 + erms}
7o l2-7 17-12 o
5127 " 712 ' 12-17 erms
[ 1 1 1 1 1 1
izt owmt(m oWt
- 1 1
5 _+ (2+9><5 7+9><5)
C1(1 1\ 1(2\ 5
- 5\2 52/ 5\52) 52

Question4

If the system of simultaneous linear equations
x+Ay—2z=1,r —y+ Az=2and z — 2y + 3z = 3 is inconsistent
for A = A1 and )\, then \; + Ay =

Options:

A.

(V)]

0oL W

[a—

D.

-1

Answer: C

Solution:

Given,z + Ay — 2z =1
T—y+Az=2

Andx —2y+3z=3

* (Given, system is inconsistent



1 X -2
1 -1 A
1 -2 3
= 1(=3+2)) —AB—-A)—2(-2+1)=0
=S22-3-32+X+2=0

D=0= =0

SATt A =1

Questions

The system of linear equation (sinf)x +y — 2z = 0,
2z — y+ (cos )z = 0 and —3x + (sec )y + 3z = 0, where
0 # (2n + 1) 5, has non-trivial solution for

Options:
A.

no value of

B.

0=nr+I,n€”Z
C.

0 =tan' (3)

D.

0 =tan! (%)
Answer: A

Solution:

Given, (sinf)z +y—2z=0
2z —y+ (cosf)z=0

And —3z + (secf)y+3z=0



*+ system has non-trivial solution.

A=0

sinfd 1 -2
2 —1 cosf| =0
—3 secf 3

sinf(—3 — 1) — 1(6 + 3cosf) —2(2secd —3) =0
= —4sinf@ — 6 —3cosf —4secl+6=0
= 4secH +3cosf +4sinf =0
= 4+ 3cos’0+4sinfcosf =0
1 20
443 (—+C2°S ) +2sin20 = 0
= 8+3+3cos20+4sin260 =0
= 114+ 3cos20+4sin260 =0

This equation has no solution because the maximum value of 4 sin 26 4+ 3 cos 26 is 5 . Since 5 4 11 # 0, there
is no value of 6 that satisfies the equation.

Question6

1 2
If A= 3 4 , then adj(adj(adj A))

Options:

A.

Solution:



A:{l 2]
3 4
--adj(adj A) = |A|" %A

adj(adj(adj A)) = |adj 4|> % -adj A

1
= a;dJ A = |A|A71 < Ail = Wad‘] A>

Question7

The sum of all the roots of the equation
T -3 2
—1 —2 (x—1)|=0is
1 (z—2) 3

Options:

13

D.
7

Answer: B

Solution:

Given,

T -3 2

-1 -2 z-1|=0

1 z-2 3
=z(-6—(z—1)(z—2)+3(-3—(z—1)+2(—(z—2)+2)=0



=z (-6—-2*4+3r—-2)+3(-3—z+1)+2(—2x+2+2)=0
=z (-2’+3z—8)+3(-2—2)+2(4—2)=0
= 2 +32° -8 —-6—-3x+8—22=0

.. Sum of roots = — = 3.

Question8

One of the values of v/24 — 70 + /—24 + 70i is
Options:

A.

2+12:
12 — 22

—12+ 22
D.
—12 —2¢

Answer: D
Solution:

We have,
2 =1+24— 700+ —24 + 70i
22 =24 — 70i + (—24 + 70i)
+2v/24 — 70iv/ —24 + 704
— 2i(24 — 704) = 2(24i + 70)
— 4(12i + 35)
2= VAV35 1 12

:2<1<Rez_+lzl>”2
2
.(—Rez+|z|)1/2>
+i| ————
2
1/2 B 1/2
:i2(<35;—37> H( 35;37) )

= +£2(6 + i) = +(12 + %)




Question9

The set of all values of 6 such that <=2 is purely imaginary is

Options:

A.

{nm+ (-1)"%,n € 2}
B.

{&r 4+ (-1)"Z,n €z}
C.

{nm+ (-1)"Z,n €z}
D.

{o2nr+ §,n € 2}

Answer: B

Solution:

1—3cosf

2= T12ismé

is purely imaginary

S.2+z=0
1—1icos@ " 1+icosf
1+ 2¢sin6 1—2¢sin6
1—2isinf —icosf —2sinfcosf + 1
+3c0s6 + 2isinf — 2sin 0 cos 0 _0
(1+2isin6)(1 — 2isinh)
= (2 —4sinfcosfh) =0
= 2sin20 =2 =sin20=1

= sin 20 = sin g

20 = nr + (—1)"~

2
6 = % + (—1)"%,71 € 2.

,ME 2

Question10



If cosa + cos B+ cosy = 0 = sina + sin 8 + sin~y, then
sin 2a + sin 283 + sin 2y =

Options:

A.

cos(ax + B) + cos(8 +7) + cos(y + )

B.

cos? a + cos? B+ cos? v

C.

sin? & + sin’® B + sin® y

D.

cos(2a — B —y) +cos(2B8 — v — @) + cos(2y — a — B)

Answer: A
Solution:

We have

cosa+cos 3+ cosy =0
= sina + sin B + siny

Leta = cosa + isina

b=cosf+isinf
c=cosy+isiny
S.a+b+c=(cosa+ cos B+ cosv)
+i(sina + sin B + sin )

at+b+e=0
anda 1 4+b14+c¢1=0

c.ab+bec+ca=0
= cos(a + f) + cos(B + )
+cos(y+a)=0

Now a? +b* +¢c? = (a + b+ c)?
—2(ab + bc + ca)

c.sin2a +sin28 +sin2y =0




Questionll

If a is a root of the equation 22 — z + 1 = 0, then

@+ 2+ (0 + 5)°+ (@ + 5) 4 @+ £)’ . to12
terms =
Options:
A.

-32

B.

32

C.

0

D.

16

Answer: C

Solution:

2 —r+1=0—a

a=—w=a’=—-w=-1

Now, (a+ L) + (a2 + &)’ +... to 12 terms

2 3 4 3
— (a_+1> _|_(a+1) +(—1—1)3+...+12terms

a a?

=[(1)°+@)°+ (=2 + (-1)° + (-1)° +(2)*]2=0

Question12

If the equations z2 + pz + 2 = 0 and =2 + = + 2p = 0 have a common
root, then the sum of the roots of the equation % + 2pz + 8 = 0 is

Options:



D.
-6

Answer: C

Solution:

w2+pm+2:0
2’ +2+2p=0

Let' o' be the common root

a’?+pa+2=0
a2+a+2p:0

alp—1)+2—-2p =0

a=2
4+2p+2=0
2p = —6
p=-3

~ Sum of roots of 2 + 2pz + 8 =0 (i.e., 22 —6x +8=0)is 6.

Questionl3

If both roots of the equation x> — 5ax + 6a = 0 exceed 1, then the
range of ' a ' is

Options:
A.

[—1,0) U [%,oo)



Answer: B

Solution:

z? — baz + 6a =0
*» Both roots are greater than 2 .
D>0,—2 1 F(0) >0
- 9 20/ )
9 5a
(5a)” — 4(1)(6a) > 0, - >1,6a >0

2
= a(25a — 24) > 0,a > g,a>0

e[
R TR

Question14

If a, 3, and ¢ are the roots of the equation
z* — 423 + 322 + 22 — 2 = 0 such that o and 3 are integers and ~, 6
are irrational numbers, then o + 28 + 2 + §% =

Options:
A.
5

B.

7

C.

11



D.
13

Answer: C

Solution:

o
2B
x4—4x3+3x2+2x—2:01’:r

N

=2z —1)-32%(x—1) +2(x—1)=0
= (z—1)(z* - 32> +2) =0

= (z—1) [xz(a:—l)—2w(m—l)—2(w—1)} =0
= (z—1)(z—1)(z"-22-2) =0
a=1~v+d=2
B=1,v= -2
at 28+ + 8

=1+2+(y+0)*— 276
=3+4+4=11

Question15

The equation having the multiple root of the equation
zt + 423 — 162 — 16 = 0 as its roots is

Options:

A.
z2+2x-3=0
B.

22 -3z +2=0
C.

2Z24+z2—-2=0



22 —4x+3=0

Answer: C

Solution:

We have, 2% + 42° — 162 — 16 = 0

= z3(x — 2) +62%(z — 2) + 12z(z — 2) +8(x —2) =0
= (z—2) (#*+ 62>+ 12z +8) =0

= (z—2) [¢*(@ +2) +4z(x +2) +4(z +2)] =0

= (z—2)(z+2) (2 +4z+4) =0

= (z-2)(z+2)>°=0

= Multiply roots is -2 .

@z?+22-3=0=(z+3)(z—-1)=0
b)z?-3z+2=0=(z—2)(z—1)=0
©zl+zx-2=0=(z+2)(zx—1)=0

(dz?> -4z +3=0= (z—3)(z—1) =0

Questionl6

There are 15 stations on a train route and the train has to be stopped
at exactly S stations among these 15 stations. If it stops at atleast two
consecutive stations, then the number of ways in which the train can
be stopped is

Options:
A.

1105

B.

15C5

C.

15C5 _ llC5

15C10 o 9C5



Answer: C

Solution:

*——1 —
Sl SE S_l L 814 S]j

»+ Total number of ways in which train has stopped at exactly 5 stations = 5Cj

And total number of ways in which train has not stopped in consecutive stations
$1+$2+.’1§3+$4+$5+L: 15—-4=11

x; = number of station left before ;™

station
x1 > 0xo, x3, 24,25 > 1, and L = station
left after 4 stations

z1+ (2 —D)+(z3—1)+(xza— 1)+ (z5s—1)+ L
=11-4=7

.. Total number of solution = ""*~1C4 4

~ Required ways = 1°Cy — 1Cj

Questionl7

Number of all possible ways of distributing eight identical apples
among three persons is

Options:
A.
45
B.
42

C.

39

D.

36



Answer: A

Solution:

Number of all possible ways of distributing eight identical apples among 3 persons is number of non-negative
integral solution of equation is

r+yt+tz=38

8+3_1C3,1
— 1OCr2
_10x9

= =45
2x1

Questionl8

Number of all possible words (with or without meaning) that can be
formed using all the letters of the word CABINET in which neither
the word CAB nor the word NET appear is

Options:

A.

5040
4806

4800
D.
5034

Answer: B
Solution:

The number of word in which
“CAB” appearis CABINE T = 5!

The number of word in which
“NET” appear is NET C AB T = 5!



The number of words in CAB and NET both appears = CABNET I = 3!
~ Required number of ways

=71 — (5! + 5! — 31

— 5040 — (120 + 120 — 6)
= 5040 — 234

— 4806

Question19

Numerically greatest term in the expansion of (2z — 3y)"” when

w:%,y:%andn:Bis

Options:
A.
13-3%.7°
B.
13-.34.7°
C.
26-35.7°
D.
26-3%.7°

Answer: C

Solution:

For numerically greatest term in the expansion of (2z — 3y)”

n+1 13+1 14
r= = =
1+§—§ 1+§i—i 1+ 3
_ 14x9 126
- 9+49 58

[r] =2

.. T3 will be numerically greatest term



T3 = 1302(233)11(—3y)2

11 2
:13;(12><<2><;) (—3><%>

— 13 x 6 x 7! x 3—;1
— 263°7°
Question20

If Cy, Cq,C,y, ..., Cy are the binomial coefficients in the expansion of

8
(1 + )8, then 21 r3 _C(il —
r=

Options:
A.

540
336

105

D.
270

Answer: A

Solution:

r—1 r

8 8 2
_ (E(S“)(”)) - (5 ><9>
=3 xXx4x9x17T—4x4%x9%x9
=4 x 9(51 — 36) = 36 x 15 = 540



Question21

If (x+1w)J(fZ+2) = o T ggig sthena —b+c =
Options:
A.
0
B.
1
C.
3
D.
2
Answer: C
Solution:
z+3 a bx + c

+
(z+1)(z2+2) =z+1 =22+4+2
=z+3=a(z’+2) + (b +c)(z+1)
putz = —1




Question22
If 3sin 6 + 4cosf = 3 and 0 # (2n + 1) 7, then sin 26 =

Options:

A.

336
625

D.

_ 336
625

Answer: D
Solution:

3sinf@+4cosf =3

On squaring both sides, we get 79sin® 6 + 16 cos? 0 + 24 sinfcos§ = 9

= 9+ 7cos?6+ 24sinfcosh =9
= cos0(7cosf +24sinf) =0
= cosf #0

0+ (2n + 1)%
and 7Tcos@ + 24sinf =0

tanf = —
an 51

2tan@

1+ tan26

:2><(g—j) _ —14x 24

1+ A 625
336

625

c.sin26 =




Question23

cos 15° cos? 22%—sin 75° sin? -52%
cos? 15°—cos? 75°

Options:

A.

&

=

a

N

D.

1

8

Answer: C

Solution:

cos 15° cos? 22% ° _sin 75° sin2 52%O
cos? 15°—cos? 75°

_ cos 15°(cos? 224" —sin? 521°) (-;sin 75°=sin(90°—15°)

cos? 15°—sin® 15° =cos 15°

cos 15° (l+c%s45 _ 1—00;105 )

cos 30°
cos 15° [cos45° 4 cos (90 + 15°)]

2 V3
2

1
= ——(cos 15° cos 45° — sin 15° cos 15°)

V3

)

1
= ——(2cos15° cos45° — 2 cos 15° sin 15°)

2v/3

1
= [cos (60°) 4 cos 30° — sin 30°|
23

_ 1 (Y1
C2v3\ 2 ) 4

Question24



16sin 12° cos 18° sin 48° =
Options:
A.

V10 — 24/5
B.

10 + 25

VvE-1

D.

V5 +1
Answer: A

Solution:

16sin 12° cos 18° sin 48°

= 16 sin 12° sin 72° sin 48"
= 16sin 12° sin (60 + 12°) sin (60° — 12°)

16
= Tsin3 (12°) = 45sin 36°

4v/10 — 2
ZOT\/g:\/m_z\/g

Question25

Number of solutions of the equation
sin? 0 + 2 cos? @ — v/3sin @ cos @ = 2 lying in the interval ( —7, 7) is

Options:
A.

2



D.
5

Answer: B
Solution:

sin20 + 2cos?26 — v/3sinfcosf = 2

=1+ cos?8 — v/3sinfcosf = 2
= 1+cos20 —v3sin20—2=0
= c0s20 — V3sin20 = 1

Divide by /12 + (—/3)2 = v/4 = 2 on both sides
= %cos 20 — @sin 20 = %

=  coSs 20—#E :l
(20+3)

3) 772
= 29+§:2n7r:l:g,n€Z

If20+ £ =2nr+ L =0=nmnecZ
If20+ & =2nm— 4L =0=nr—L,nez
For§ = nm,ifn=0,0 =0 € (—m,)
For =nr— Z,ifn=0,0 = =F € (—m,7)
ifn=10=n—% =2 ¢ (-mm)

21

= Solutions are 0, -, 5

= Number of solutions = 3

Question26

If0<z< %, then the number of values of x satisfying the equation
tan~1(2z — 1) + tan~! 2z = tan~1 4z — tan"1(2z + 1) is

Options:

A.



D.
3

Answer: B

Solution:

tan ' (2z — 1) + tan ' 2z
—tan ' 4z — tan (2 + 1)
= tan"!(2z — 1) + tan"!(2z + 1)

—tan~!4z — tan~! 2z

e tan? 20 — 1+ 22+ 1
1-(2z-1)(2z+1)

— tan (%>

= tan~! —4:3 = tan~! —Zm
1—4x2+1 1+ 8x2

. 4z B 2z
2 — 42 14 8x2
z=0

1—x? =1+ 8z’
22=0=2z=0
=~ Only one solution.

Question27

If sinh 'z = cosh ' y = log(1 + v/2), then tan 1 (z + ¥)
Options:

A.

674"

B.



75°

C.

[¢]

22+
D.
15°

Answer: A

Solution:

sinh ' z = cosh 'y = log(1 + V'2)
sinh ! z = log(1 + V2)

log (:1:+ Va2 + 1) — log(1 + V2)
r=1

And cosh™!y = log(1 + V2)

= log (y+ /7 — 1) = log(1 + v2)
N

Now, tan~1(z + y)

= tan (1 + V/2)
=67.5°

Question28

Ina AABC, if ¢ — a® = b(+/3c — b) and b? — a® = c¢(c — a) then,
LABC

Options:



90°

Answer: D

Solution:

¢ —a? = V/3bc — b

b + c? — a? B V/3be
2bc T 2be

V3

2

= A=230°

b —a?=c?—ac

2 +a?—b>=ac

cos A =

czi(ffb2 1
2ac 2

cos B = %
= B =60°
A+ /B+ ZC =180°
ZC =180° — 30° — 60° = 90°

Question29

Let ABC be a triangle right angled at B. If a = 13 and ¢ = 84, then
r+ R =

Options:
A.

42.5

169
C.
98

D.
48.5

Answer: D



Solution:

Given, /B =90°,a =13,c = 84

A

c=84

%x13><84

13+84485
2

13 x 84

182
13 x6 _

13
b 85
= — =— =42
R 5 5 )

S.r+ R=6+425 =485

6

Question30

Ifa=(z+2y—3)i+ (2z—y+3)jand

b = (3z — 2y)i + (z — y + 1) are two vectors such that a = 2b, then
Y —ox =

Options:

A.



10

B.
-10

C.

8

D.
-8

Answer: C
Solution:

Given,

a=(z+2y—3)i+(2z—y+3)j
b= 3z —2y)i+(z—y+1)j

ra=2b

Sz +2y—3=2(3z —2y)
x+2y—3=6x—4y
52 —6y+3=0 . (9)

And 2z —-y+3=2xz—-y+1)
20 —y+3 =2z —2y+ 2
y=-1 (Using Eq.(i))

=9

m:5

Yy — OT
= —-1+9=38
Question31

7i — 4j + 7k, i — 6j + 10k, —i — 3j + 4k, 51 — j + k are the position
vectors of the points A, B, C' and D respectively. If pi + qj + rk is the

position vector of the point of intersection of the diagonals of the
quadrilateral ABCD, thenp + g+ r =

Options:

A.

4



D.
1

Answer: B

Solution:

Position vectors of A, B, C' and D are
a="Ti—4j+ 7k

b=1i—6j+ 10k

c=-i-3j+4k

d=5i—-j+k respectively.

** Let point of intersection of AC and BD be P

A
~ Position of vector of P is < cta ) or

A+1
ud+b
p+1
SN -3\ + Ak +Ti— 4+ Tk
o A+1
Byl — pj 4+ pk +1—6j + 10k
B p+1
“A+T7  Bu+1
A+1 p+1




= A+ Tp—A+7=50Ap+A+5u+1
6 A +2A—2u =6
M+ A—p=3 .. (2)
—3A—-4  —u-—6

A1 pt1l

= -3 —4p—3A—4=-Ap—6A—u—6
22 =3+ 3p =2 ... (i7)
AN+T7  p+10

A1 p+1

=AM+ T4+ T+ 44X =Ap+ 102+ p+ 10
3\ —6A+6p =3
Ap—22+2p=1 ... (431)
Alp—2)=1-2u

1-2u

A= —5

1-2 1-2
3”( #>+u—;_”:3

=3u—6p +1—2u—p’+2u=3u—6
=pu==1
Ifu=1, A=landp=-1, A=-1

~ Position vector of

(A + )i+ (—3X—4)j+ (4A + Tk

P= Xt 1
“A+T—=3N—4+4)\+7
Sptgt+r= + ?;‘+1+ +
10
:)\_—H.:5(At)‘:1)
Question32

Ifa=1i++v 1lj —2kandb =1+ v 1lj — 10k are two vectors, then
the component of b perpendicular to a is

Options:

A.

31— /11 — 4k
B.

i—/11j -5k



C.

—(i+1/11j + 6k)
D.

—5i+ /11j + 3k
Answer: C

Solution:

Given, a = i + v/11j — 2k,
b=i+1/11j — 10k

=~ component of b perpendicular to a is
b —(a-b)a

= (i+ /11 — 10k)
B (-+4/115—2k) i S iy | iVI1-2k
[—«/1_6 (i+4/11j 10k)] —

(1+11+20) (+1/11j—2k)

—1i 115 — 10k — .
1+\/ J 4 4

i+ y/10) + VIT} - 2K)

— —k—2(i+ V 11k — 2k)
= —(i+ v11j — 6k + 6k)

Question33

Leta =i+ 2j + 2k and b = 2i —j + pﬁ be two vectors.
If (a,b) = 60°, then p =
Options:

A.

VT
3v2

B.



s O s

Sk O

Answer: B

Solution:

Given,a =i+ 2j+ 2k andb = 2i — j + pk

~a-b = |al|b|cosf
(2—2+2p) = V94/5 + p? - cos 60°

1

4p = 3\/5 + p?
16p*> = 9 (5 + p?)
16p? = 45 + 9p?

A

45
7p2 =45 = p2 ==
_ 3v5

V7

4

p

Question34

Let 7r; be the plane determined by the vectors it j i+ k and 7 be

the plane determined by the vectorsj — R, k — i. Let a be a non-zero
vector parallel to the line of intersection of the planes 7; and m,. If

b=1i +j — k, then the angle between the vectors a and b is

Options:

A.

o (1)

B.



Answer: A

Solution:

Formi,ni =a xb

where,a =1+ j

b=i+k
i j k
m =1 1 o|=i-j-k
10 1

A

For ma,ns = ¢ xdwherec=j—k

d=k—i

~ A

k
—1|=i+j+k
1

n; =0
-1

O = e

Parallel vector line of intersection of 71 and o

a=—ni X ns

~ A A

i j Kk
np=11 -1 -1
1 1 1
=i(-141)-ja+1) +k(1+1)
= —2j+ 2k
Andb:i+j—1::
. cosf = a-b
|al[b

_‘ —2—2 _‘ 4
CviTavsl l2vevs

2
COS 3




Question35

The variance of the discrete data 3,4,5,6,7,8,10,13 is
Options:

A.

7.5

B.

8

C.

9.5

D.

9

Answer: C
Solution:

Dataz; : 3,4,5,6,7,8,10,13

Yx;i=3+4+5+64+7+8+10+ 13 =56
Em?=9+16+25+36+49+64+100+169
= 468
] Y2 >z, \2
Variance = —~ — < Z)

n n

468 56 \ 2
——— _ (=) =585-49=095

Question36

If a number x is drawn randomly from the set of numbers
{1,2,3,....,50}, then the probability that number x that is drawn

satisfies the inequation = + 1x_0 <11is

Options:

A.



(SIS

w

ot
o|‘°

g O

O

1
5
Answer: D

Solution:

S=1{1,2,...,50}

10
e+ — <11

T
z2 - 112 +10<0
(z—10)(z—1) <0
z € [1,10]

10 1

.". Required probability = W%

Question37

If a coin is tossed seven times, then the probability of getting exactly
three heads such that number two heads occur consecutively is

Options:



35
128

Answer: A

Solution:

7 Toss - 3 Head 4 Tails

't T 17 T

1\7
.". Required probability = °Cj <5>

5
10 x — = 2
0% 158 =~ 54

Question38

Two cards are drawn randomly from a pack of 52 playing cards one
after the other with replacement. If A is the event of drawing a face
card in first draw and B is the event of drawing a clubs card in

second draw, then P (%) =

Options:

o

1
1

Answer: C



Solution:

Step 1: Find Probability of Drawing a Face Card First (P(A))
There are 12 face cards in a deck of 52 cards. So, P(A) = £ = X
Step 2: Find Probability of Drawing a Club Card Second (P(B))

There are 13 clubs in the deck. So, P(B) = 15 = .

Step 3: Find P (%) (Probability of Not Drawing a Club in Second Draw Given First Card is Face Card)

We use the formula for conditional probability: P <§) = P
The draws are independent, so P(BN A) = P(B) - P(A).
This means P (%) — 2OPA) _ P(B).

We already have P(B),so P(B)=1—-P(B)=1—1 = 3.

Question39

If X is a random variable with probability distribution

P(X:k):@,k:0,1,2,.....tooo,thenP(X:3):

Options:

A.

&

—_
ool"'

a

S

D.

1
3
Answer: B

Solution:



P(X=F)=—5—C
= Y P(X=k) =1
K=0
N 2k+3
= Z ok c=1
K=0
x 2k +3
S:Z 3k
K=0
g_ 3,5 7T 9
= S=gptgrtaE et
1 3 5 T
= FS=FF+t5+3+

3 332 38
1
:3+2< 3 >z3+1
-3
= ﬁ =4=5=6
3
6c=1=c= %
6+3 1 1

Now, P(X = 3) = 37 T
Question4(
If a possion variate X satisfies the relation P(X = 3)
then P(X = 4) =
Options:
A.

50

3¢V
B.

20000

3e20
C.

125

3eld
D.

3¢V

=



Answer: A

Solution:
- P(X = K) = e_;{?K

P(X = 3) = P(X = 5)
e A)\3 e A)\d

=

3! 5!
= A= %0 =20
=A=+v20=2v5
—Ay4 -2v5 504
LP(X ==X ,(V20)
4! 24
400 50
- 2462\/3 - 362\/5
Question41

The equation of the locus of a point, which is at a distance of 5 units
from a fixed point (1,4) and also from a fixed line 2z + 3y — 1 = 0 is

Options:

A.

922 4 12zy + 4y? — 30z — 108y + 222 =0
B.

92 — 122y + 4y? — 30z — 98y + 220 = 0
C.

9x2 + 12zy + 4y? — 222 — 108y + 222 =0
D.

92 — 122y + 4y? — 222 — 98y + 220 = 0

Answer: D

Solution:



(X,y)

(1,4)

(2z + 3y — 1)?

(449)
= (z? +y* — 2z — 8y + 1+ 16)(13) = 42> + 9y* + 1 + 12zy — 6y — 4
= 922 4 41 — 122y — 222 — 98y + 220 = 0

= (z-1)7+(@y—4)°=

Question42

If 222 + xy — 6y® + k = 0 is the transformed equation of
222 4 zy — 6y — 13z + 9y + 15 = 0 when the origin is shifted to the
point (a, b) by translation of axes, then k =

Options:
A.

1

21

15



Answer: B

Solution:

Now, equation

222 +xy—6y2 + k=0

Old equation

202+ xy— 6y — 13z + 9y +15=0
Origin is shifted to (a, b)

2(z —a)’+(z —a)(y—b) —6(y—b)? —13(z —a) +9(y—b)+15=0
=~ Coefficient of z = 0

4a+b—-13=0 . (7)
Coefficient of y = 0

a—126+9=0 ... (i7)
Solving Egs. (i) and (ii) we get
a=3andb=1

- Constant

= k=2a*+ab—6b> — 13a+ 9b + 15
Puta=3andb=1

k=0

Question43

The line L = 6x + 3y + k = 0 divides the line segment joining the
points (3,5) and (4, 6) in the ratio —5 : 4. If the point of intersection
of thelines L=0andz —y+1=0is P(g,h), then h =

Options:
A.
2g
B.

2g—1



39
D.
g+1
Answer: D
Solution:
& -5 4 ]
A(3, 5) P A(4, 6)
, —20+12 —30+20
Point P = ( 5+4 ' 514 )

_ (:_f___llo> _ (8,10)

‘> Pliesonline 6 + 3y + k=0

6(8) +3(10) + k =0
k=—T8

~ Equation of line 6z + 3y — 78 =0
=2 +y—26=0
= Point of intersection of 2z +y —26 =0andz —y+ 1= 01is (g,h) = (8,9)

g—h+1=0
h=g+1

Question44

A straight line through the point P(1,2) makes an angle 6 with
positive X -axis in anticlockwise direction and meets the line

z++/3y—2v3=0atQ.If PQ = 1, then § =



Options:

A.

w =S

mlé‘“

a

wl';]’

©

s
3
Answer: D

Solution:

1
r—1= j:;cos@

1
y—2= :tEsine

P{1,2)

Q(x. y)

x+3r-243=0



cos

sin @
2
. 0liesonlinez +v3y—2vV3=0

y== +2

cos @

> +1i§sin0+2\/§—2\/§:0

+

1
= =+ (%Sin@—i— ECOSG) = _1

= sin(é—i—%) = 41

= 0+ % = % or — %
= 0= % or _§7T
Question45

Thelinesz —2y+1=0,2z —3y—1=0and 3z —y+ k = 0 are
concurrent. The angle between the lines 3z — y + k£ = 0 and
max — 3y + 6 = 0is 45°. If m is an integer, then m — k =

Options:
A.

-6

B.

18

C.

6

D.
-18

Answer: C

Solution:



Lx-2y+1=0

L, 2x -3y-1=0 Concurrent
L,3x =y+k=0

1 -2 1

2 -3 —1/=0

3 -1 k

=1(-3k—1)+22k+3)+1(—-2+9) =0
= -3k—14+4k+6+7=0

=k=-12

Li:3z—y+k=0
=3z—y—12=0=m1 =3

Ly:mx—3y+6=0

= my= 2
A
tanf = M T e
1+m1m2
b
tan45° =
14+m
Question46

If tan—1(2+/10) is the angle between the lines az? + 4zy — 2y =
and a € Z, then the product of the slopes of given lines is

Options:
A.

3
2

B.

2
3

C.

wlro

D.

oo

Answer: D



Solution:

az? + 4zy — 2y* = 0,h = 2a
2v'h? —ab
a+b

= 2V/10= 2\/4+_2a
a—2

44 2a
(a—2)?

5(a2—4a+4)=a+2

5a2 —2la+18 =0

5a> —15a — 6a + 18 = 0

5a(a —3) —6(a—3) =0
6

a=3,a=—

5

tand =

10 =

A

ac”Z
a=3

Questiond7

If the equation of the circumcircle of the triangle formed by the lines
Li=x+y=0,

Ly=2z+y—1=0,L3=x2z—-3y+2=0is
AMLi1Ly 4+ AoLoLg + A3L3Ly = 0, then 7/\—)‘21 + :\\—i —
Options:

A.

I

B.



4

Answer: C
Solution:

Li:z+y=0
Ly:2x+y—1=0
L3::1:—3y+2:0

Now, equation of circumcircle

AML1Ly + A2LaL3 + AsL3L; =0
Az +y)2z+y—1)+X(2x+y—1)
(z—3y+2)+X(z—3y+2)(x+y)=0

Coefficient of 22 = Coefficient of 32

2A1 +2X2 + A3 = A1 — 32 — 33
Al +5BX2+4X3 =0
BAg = —A1 — 43 - (Z)

Coefticient of xy = 0

3)\1 - 5)\2 - 2)\3 - 0

From Egs. (i)and (ii),

—A1 —4A3 = 3A1 — 2)3
401 = —2X3 = A3 = =2\
A - -1

A3 2
And 5A2 = —)\1 + 8A1 = 7)\1

Question48

A circle C touches X-axis and makes an intercept of length 2 units on
Y-axis. If the centre of this circle lies on the line y = = + 1, then a
circle passing through the centre of the circle C'is

Options:
A.

2 +y? - 22 —4y+1=0



B.

22+ 9?2 — 26z —20y+19=0
C.

2 +y% — 20z — 26y +19 =0
D.

22 +y? +22 —4y+1=0

Answer: B

Solution:

T intercept =0

Yintercept =2

Centre liessony = x + 1

Let equation of circle

224+ + 29z +2fy+c=0

Centre (—g,—f) = —f=—g+1

f=9g—-1 o (2)
Tintercept =2 92 —c=0

= g¢’=c

Yintercept =2 f 2—c=2

= fz—c:l

f2_92:1
(f-9(f+9) =1

f+g=-1 [ f—g=—1]
Lf=-1, ¢g=0

= Centre is (0,1).
Which satisfies

22 +y2 — 26z — 20y + 19 =0

Question49



If mq, m4 are the slopes of the tangents drawn through the point
(-1, —2) to the circle (x — 3)? + (y — 4)2 = 4, then V3 |m1 — m2| =

Options:
A.

1

D.
4

Answer: D

Solution:

Let equation of tangent be
y+2=m(z+1)=mr—y+m—-2=0
=~ 1 st distance from centre = radius

3m—4+4+m-—2 B

V1+m?
= (4m —6)> =4 (1 +m?)
=3m?—12m+8=0

a2

2

\/§|m1 — m2| =

_\/§\/144_4X8X3
N 3

:%X\/g:4




QuestionS(

A line meets the circle z2 + y? — 4z — 4y — 8 = 0 in two points A and
B.1If P(2,—2) is a point on the circle such that PA = PB = 2, then
the equation of the line AB is

Options:
A.

224+ 3y=20
3z+2y=0

2r+3=0
D.
2y+3=0

Answer: D

Solution:

. PA=PB
. AOAP =~ AOPB.

( O is centre of circle



22+’ —dx—4y—-8=0
r=+v4+4+8=14)

~ Equation of circle at P and radius 4 is
(z—2)* + (y+2)* =22

.". AB is common chord

~ Equationis S1 — S2 =0

(m2+y2—4m—4y—8)

— (2P +y’ —dz+4y+4+4-4)=0
= —8y—-8-4=0

= 8y+12=0

2y+3=0

Questions1

If the centre (o, ) of a circle cutting the circles z° + 3> — 2y — 3 =0
and =2 + y?> 4+ 4z + 3 = 0 orthogonally lies on the line
2¢ — 3y + 4 = 0, then 2a + 8 =

Options:

A.

3

D.
1

Answer: B

Solution:

~ If two circles cut orthogonally.



= 29192 + 2f1f2 = c102
Si:xl+y?—2y—3=0
Sy x4+ y?+4x+3=0
Sg:m2+y2—2aw—2ﬁm—|—c:O—> centre

(c, B)
2 2(—a)(0) +2(—B)(—-1) =c—3
286=c—3 .. (2)

And 2(—a)(2) +28(0) =c+ 3
—4doa=c+3=>4a=—c—-3 ... (71)
On adding Egs. (i) and (ii), we get

da+ 28 =—6
= 2a+pf=-3

QuestionS2

The radius of a circle (1 is thrice the radius of another circle C; and
the centres of C; and C are (1,2) and (3, —2) respectively. If they cut
each other orthogonally and the radius of the circle C is 3r, then the
equation of the circle with r as radius and (1, —2) as centre is

Options:
A.

2 2 _ _ a9 _
x4y —2x+4y—3=0
B.
224+ y? -2 +4y+7=0
C.

2 2 _
x4y —2x+4y—7=0
D.

22 +y? -2z +4y+3=0

Answer: D

Solution:

Circle C; — radius r1, 04(1,2),r; = 3¢



Circle Co — radius r2,02(3, —2), 7y = 1/

*.» C1 and C3 cuts orthogonally

ri + 73 = 0,03
= (3)° +r? =224 42
= 10r*=20=r" =2

=~ Equation of required circle

= (2 -1+ (y+2)* =2
=224y 20 +4y+3=0

Questions3

If the normals drawn at the points P (3, ) and Q(3, 3) on the
parabola y? = 3z intersect again on y°> = 3z at R, then R =

Options:

Answer: B

Solution:

Given, y? = 3z

Differential w.r.t. , we get

dy __ dy _ 3
2y%_3:>%_2_y

Slope of tangent at (z1,y1) = m; = o



_2y1

Slope of normal = m,, = —3

= Equation of normal

5 (

8
-

y—uy = z -

3 3
Put (z1,y1) = <Z’ 5)
3 2(3) 3
- V3T T3 '(““Z)
3 3 9
T oytTEgte Ty

= 4dx+4y=9

~—~
.
N—

From Q(3, 3)
—2x3
y-3=""""(a-3)
= y+2r=9 ... (31)

From Egs. (i) and (i), we get

z=3y=7
R= (43
Question54

If 0 is the acute angle between the tangents drawn from the point
(1,5) to the parabola y*> = 9z, then

Options:

A.

™
5 <0<

INE

B.

s
T <0<

B

C.

Answer: D



Solution:

y?2 =9z

IN =}

= a=
Equation of tangent to parabola

a
y:mm+_
m

9
= Yy=mz+ —-—
dm

Since, tangents are drawn from point (1, 5)

= 5:m+%
= 4m? —20m+9=0
=~ m= 2Oj:\/4800—144 _ 20ﬁ2:16
= m=1%.4
mi;—m 5 -1
tanf = 1 2 =2 92
1+ mymy 1+ 7
16
13

16

= 1<—<v3
13 V3

= ta,n1 <'can0<tanE
4 3

e T
T g T
1753

QuestionS5

Let P be a point on the ellipse %—2 + yTZ = 1 and let the perpendicular

drawn through P to the major axis meet its auxiliary circle at ). If
the normals drawn at P and ( to the ellipse and the auxiliary circle
respectively meet in R, then the equation of the locus of R is

Options:



C.

z2+y? =25
D.

2+t =1
Answer: C

Solution:

We have,a = 3,b =2
P(3cos0,2sin0)

Equation of normal at P.

3z 2y =5
cosf sinf

Equation of auxiliary circle 2 + y* = 13
* Normal of circle passes through centre

..Q = (3cosb,3sinb)

Normal at @ to circle

y=xtan6
= xT=ycotl

Solving Egs. (i) and (i1), we get

y=5sinf
z =5cosf

le.2)

TJQ(3 cos0. 3 sind)

— P3¢ cosb), 2 sinQ)

\ X
|/.'( ,0)



~ Locus of Ris z%2 + y> = 25

Question56

The mid-point of the chord of the ellipse 22 + %2 = 1 formed on the
liney=x+1is

Options:

A.

—~
SIS
-

3] [%=
N—"

Answer: B

Solution:

Let mid-point of chord be P (z1,y;)

=~ Equation of chord to ellipse 22 + %2 =1isT =5

YY1 2, Y1

.’E:I?1—|—T—1:$1—|—I—1
2
YY1 Y1
zey + 5 = et

Given,z —y = —1

LI S el s
1 -1 -1
Y1 :—4$1 (’l,)

And —z; =22 + &
nd —z; =27+

By Eq. (i)



— ) =22 +42? = 5zl = —x;

1 5 Y1

QuestionS7

If the tangent drawn at the point P(31/2,4) on the hyperbola

22 U _ 1 meets its directrix at Q(a, B) in fourth quadrant, then

g
Options:
A.

5v/2-9

4

w0

|
[S1[%=}

C.

124/2—20
5

©

|
ot

Answer: C

Solution:

Tangent at P(3v/2, 4) on hyperbola

23vV3) @) _ 4
9 1
Vo _
= Hr_4-1
= 4V2z—-3y—12=0 .. (9)
a=3,b=

Equation of directrix = z = £ 2.



42212
B 3

r=+—= y

ol ©

_12v2-20

3 B

QuestionS8

If m : n is the ratio in which the point (£, — 1, 2) divides the
segment joining the points (2, p, 2) and (p, —2, p), where p is an
integer than 2722 —

3n

Options:
A.
D
B.

2p

C.

3p

D.
4p
Answer: A

Solution:

Let 2 = %

A L ]
(Z.p.2) (85 _T_ﬁ R:5) {; p)

PA+ 2 _ 8

A+1 5

5pA -+ 10 = 8)\ + 8



5pA — 8\ = —2

A(8 — 5p) = 2 ... (3)
—2A+p -1
A+1 5
—10A+5p=-A—1=5p+1=9\
1
A:Sp; .. (id)
pt2_ 8 (i)
A+1 5

Solving Egs. (i) and (i1), we get

(%) (8 —5p) =2

(5p+1)(8 —5p) =18

40p — 25p? +8 —5p—18 =0

—25p2 +35p — 10 = 0

5p? —Tp+2=0

p=1 (-pe2)

__ 5+1
A==

SR O

5
9

” wlro

. 3m+n
.. 3

A
+3=

33
+
|

3

m
n

wlro
—

=D

Questions9

If (o, B) is the foot of the perpendicular drawn from a point
(—1,2,—1) to the line joining the points (2, —1,1) and (1,1 — 2),
thena + B+ v =

Options:



Solution:

P (-1.2,-1)

& ] 1

Ad bl M (o,B.Y) B(1,1.-2)

Let M be the foot of perpendicular

(A2 A1 —2)41
M = ()\Jrl’ A1 A1 )

PM-AB =0

(i—ﬁ+1>(1)+ <i—:—2>(—2)+ <_§):11 +1)3:0

S2243-2(-A=3)+3(-2+2)=0
S22A4+34+2204+6—-3X+6=0= A= -15

A+2+A-1-2)+1
satf+y= N1

22 4
T Af1 1541 7

Question60

If A(2,1,-1), B(6,—3,2),C(—3,12,4) are the vertices of a AABC
and the equation of the plane containing the A ABC is

53z + by + cz+ d = 0, then b% —

Options:

A.

5

B.



4

D.
-15

Answer: D

Solution:

Equation of plane containing A(2,1,—1), B(6,—3,2)C(—3,12,4) is

z—2 y—1 z+1
4 -4 3
9 -15 =2
= (z—2)(8+45) — (y— 1)(—8 — 27) + (2 + 1)(—60 + 36) = 0
= 53z — 106 + 35y — 35 — 24z — 24 = 0

= 53z + 35y — 24z — 165 = 0
. d _ —165  —165
“b4+c¢ 35-—24 11

=0

—15

Question61

If {z} = x — |z]|, where [z] is the greatest integer < z and

1iI(I)l COSl(l_g@{S;I;ll(l_{x}) = 0, then tan 6
z—0"

Options:
A.
1
V3

B.

[

Answer: A

Solution:



i cos™! (1 — {z}?)sin!(1 — {z})
20" {z} (1 —{z}’)
Ifr -0 ,{z}=1+=x
cos ! (1—(1+z)?)sin"'(1—(1+z))
z—0- (1+z)(1—(1+=x)3)
_ cos ! (—a? — 2z) sin !(—x)
=0~ (14 z)(—=z) (22 + 3z + 3)
cos!0 7w

1-3 6
0= T = tanf = L
6 V3
Question62

\5/ a r)— .
For a # 0 and b # 0, if the real valued function f(x) = %/%)_55 is

continuous at x = 0, then f(0) =

Options:

Answer: D

Solution:

*.* f(z) is continuous at x = 0

- £(0) = lim 025

150 (625+bz)t/1-5

atx =



1/5_ .. .
% (limit exist only when

(625a)Y° —5 =10
a=25)

Using L'Hospital rule,

£(0) = lim 3L2OB+ D)) -0
z—0  L(625+bz)3/4-b

Question63
If 3%y* = 2%, then the value of % atz = 1is

Options:
A.

3

|
W~

D.

1

3

Answer: D

Solution:

3%y = 3V ... (7)
Atz=1=3y=1=y=1

Taking log both sides in Eq. (i), we get



= log 3% + logy® = log 2
= zlog3 + xlogy = 3ylogx
Differential w.r.t. z, we get

d 3 d
log 3 + %% +logy = <L +3logz - 3£

Putz =1,y = %

dy 1 1 dy
10g3+3da3 + log 3 =3 X 3 +310g1dw
= 3%y
dx
dy 1
= dz 3
Question64

The value of x at which the real valued function
f(x) = 7|2z + 1| — 19|3z — 5| is not differentiable is

Options:

=

o=
|
wolen

a

|
o=
wolen

D.
0,1

Answer: C
Solution:

f(z) =722 + 1| — 19|3z — 5|

72z +1)+ 193z —5), z<—%
fz) =72z +1)+19(3z —5), -3<z<3
72z +1)—193z —5), =z>2



43z — 102,z < -
flg)=( Tl —88, -3 <z <32
—43z + 102,z > 3
43,z < 5+
fll@) =437, L <z < 2
—43,z > 2

. .4 . |
.. f(z) is differentiable = —-,

w|ot

Question65

Ify= (1 — :132) tanh ! z, then

Options:

A.

2zy
(1+22)*

B.

(z+y)
(1-22)*

2(zy)

1—22

D.

2(z+y)
1—z2

Answer: D

Solution:

d2y

dx?



y= (1—3:2) tanh~!
dy o2y 1
%_(1 a:) l1—2z

=1 — 2z tanh ' (z)

-1
5 +tanh™ 2(—2z)

d? ~ 2
d_w'g = —2tanh 'z — 1 _ww2
(1 — xZ) tanh 'z + 2
= -2
1— 22
_ oy te)
1— 22
Question66

If f(z) = log(,2_2,11) (22 — 3z +2),z € R—[1,2] and = # 0, then
F'(3) =
Options:
A.

I

B.

0

C.

log, 4

D.

log,

Answer: D

Solution:

f(z) = log(z2 g1y @® — 3z + 2
= log(,_1)2(z — 2)(z — 1)

1
= Elog(m—l)(w —2)(z—1)

1 log(xz — 2)
> 1@ =5 (1 gy )




Question67

If the normal drawn at the point P on the curve y°> = 23 — z + 1
makes equal intercepts on the coordinate axes, then the equation of
the tangent drawn to the curve at P is

Options:
A.
z—y=0
B.
zr—y=4
C.

T—y=
D.
T—y=2
Answer: A

Solution:

yv=z3-z4+1
dy
2y—= =322 -1
ydm v

@ _ 3z2 -1
de 2y

—1 —2y
myN = =

dy 32 -1
dz

* Normal makes equal intercepts



3;2231:i1
3z2 —1=+2y
9z +1— 62> =4 (2* —z +1)
9zt — 423 — 622 +42 -3 =0
z=1
y=1

- Tangent at P(1,1)
y—1=1(z—1)

= y=u=u

= z—y=0

Question68

If a balloon lying at an altitude of 30 m from an observed at a
particular instant is moving horizontally. At the rate of 1 m/s away

from him, then the rate at which the balloon is moving away directly
from the observer at the 40 th second is (in m/s) .

Options:
A.
1.2

B.

0.9

C.

0.6

D.
0.8

Answer: D

Solution:



I0m

t=0 X At =40

According to the question,
z? 4+ (30)2 = H?
Differential w.r.t. ¢, we get
d dH
de _ yrdH
t=40= 2 =40
H = 1/30% 440> = 50
40 x 1 =501

%—?:%:0.8111/5

Question69

The approximate value of /6560 is

Options:
A.
80.9939
B.
80.9838

C.

78.9939

D.



78.9838

Answer: A
Solution:
dy 1
Lety = Voer— =
Y \/_da: 2z
dy 11
dz [,—e561  24/6561 2 x 81
z; = 6561
rp = 6560, Az = —1
dy
Ay = -2, Az,
S Ay s T
— 1 = —
V6560 — V656 58 <
1
-.v/6560 = 8 3

= 81 —0.00617 = 80.9939

Question70

A real valued function f : [4,00) — R is defined as
23— .

flz)=(z*+z+1) S 4),then fis

Options:

A.

monotonically decreasing function

B.

monotonically increasing function

C.
increasing in (4, 5) and decreasing in (5, c0)
D.
decreasing in (4, 5) and increasing in (5, 00)

Answer: B

Solution:



z2—3z—4

flx)=(2*+z+1)
Letg(z) =z’ +z+1, h(z)=2>—3z—4

g(xz)=2z+1, h'(z)=2z-3
>4
g (z) > 0and h'(z) > 0

= both g(x) and h(z) are increasing

.". f(z) is monotonically increasing function.

Question71

If a normal is drawn at a variable point P(x,y) on the curve
922 + 16y — 144 = 0, then the maximum distance from the centre of
the curve to the normal is

Options:
A.

1

12

INSY

Answer: A

Solution:

922 + 16y% = 144
_,L,z yz

=4+ =1
16 + 9

Let point P on ellipse = P(4 cos 6, 3 sin 6)

Normal at P



4z 3y

— =16—-9
cosf sin @
4z 3y
- —-7=0
cos @ sin 6
Distance from origin
-7
D = —
16 9
\/ cos2 6 + sin? 6
B -7
V16 sec? 0 + 9 cosec? 6

for maximum value of D, P = 16sec? 0 + 9 cosec? # will be minimum
% = 32sec?ftanf — 18 cosec? fcot§ = 0

sin 0 B 18 cosf
cos30 32 sin36

N sin* 6 _i
costf 16
= tan2(9—iz>co‘529—i
4 3
7 7
= sec’f = —, cosec’d = —
4 3

7
Dmax = =

7
Jli-Ti9.3 VB

Question72
[e™ (w3 — 222 + 3z — 4)da: —

Options:

A.

—e (28 —a2+5z—1) +C
B.

e® (2 —2*+52—-1)+C
C.

e (2 +2?+52+1)+C

D.



—e @ (ae*+a®+5x+1)+C
Answer: D

Solution:

I= /e‘” (a:3 —2w2+3:c—4)da:

Let —z=1¢
—dx =dt

=/

et (t° +2t% + 3t + 4)dt

t* — 2t> — 3t — 4)(—dt)

e (t +3t2)dt+/et (—t2—2t)dt+/et(5t+5)dt—/etdt
e't® + €t (—t2) +e'(5t) — e+ C
=e'(t* —t*+5t—1) +C
efw(—m3—m2—5x—1)+0
=—e?(®+22+b5x+1)+C

(-
156G
/et(t +3t2 -t — 2t 45t +5—1)dt
e

Question73
[ (1+tan®*z)(1 + 2z tanz)dz =

Options:
A.

xsecx + C
B.

ztan?z + C
C.

rsec’x + C
D.

rztanz + C

Answer: C



Solution:

/ (1+ tan? z)(1+ 2z tanz)d

— / (sec2 T + 2z tan  sec? a:) dx

= fsecQ:r: dx + f2;c tan x sec’z dz
T II

tan?
:tanm—|—2m< ar; x) —/tanZw-dx—FC

:tanw+mtan2w—/(sec2w— l)dw—i—C

—tanz +ztan’z —tanz +z + C
::c(tan2m+1)+C:msec2:L'+C

Question74

2 -1
f z° tan Zxdx —

(1+2?)
Options:
A.
(tan‘1$)2 tan ! 1—gz2
T S T amey O
B.
(tan’lm)2 dztan— z+1—2?
1 _ T 3.811(1+i13w2) €T + C
C.
(tan’lac)2 tan~—! 1—22
4 B x(liT;c?)x o 4(1+a;2) +C
D.
(tanz)® | 4ztan'z—1+2>
ar;x + zta&1+mx2 +z + C
Answer: B

Solution:



1
I- / 2 T g
(1+z2)
Put x = tanf = dz = sec? 0d6
I /tan26 6 - sec® 0df

sect 6
2
/9- tan 8 1y /9 (sin” 6)do
sec” 0

/9(1—020529>d0

1
/ (1 — cos 26)df

/ 0do — / 6 cos 20d6

B 6? 951n20 cos 20 o
T2\ 2 2 4 *
62 0 1
=T~ Zsm?ﬁ— gcos20+0
- ('(:a,n’la:)2 B tan~ !z ' 2z B 11—z2 s
o 4 4 14+ x2 8 14 22
_ (tan_lw)2 _ dztan 'z +1-2° Lo
4 8 (1 + z2?)
Question75
f log x dr —
(14x)3 o
Options:
A.
%[ﬁ%—%—log(ijLw)} +C
B.
%[liw T%—log(l—km?)] +C
C.
%[ﬁ—f—%—log(l—kﬁ)] +C
D.
l|: 1 10821” +10g( T )]+C
2 | T+~ [+=)? 1+



Answer: D

Solution:

/

log

(T+a)p

/log:v
1

1
1+ oy

1 1 1
= Izlogm/mdw—/<z-/mdm>da:
_ gz 11 1
=214 x)? 2/:0 (1+x)2 g
1/ —logz 1 r 1 1 .
_2((1+m)2)+2/<x 1+ (1+w)2)d
1/ —lo 1
:E(ﬁ—f-logx—log(l—f—x)-i—m—_'_l)-i-c
:%(lix—%—klog(l%))—kC
Question76
1

dx

/4
I

Options:
A.

tan! (4)
B.

2tan! (2)
C.

ftan ! (5)
D.

ptan” (§)
Answer: C

Solution:

5cos2 z+16sin® z-+8 sin x cos



dx

=
o 5cos2z + 16sin’z + 8sinx cos T

w/4
/”/4 sec? zdx
o b+ 16tan%2x + 8tanz
Put, tanz = t = sec’ zdz = dt

O
o 1662 +8t+5
1! dt
T 16 )y 24 Lt
1t dt
6o (t+ )"+ %%
I dt

Question77

18 1 .
Js v e =

Options:

w[x

D.
3V5

Answer: A



Solution:

_ ris 1
I=Js eomsde

Put x —3 =142
dx = 2tdt

Question78

If [.] denotes the greatest integer function, then f 12 [mz] dxr =

Options:

A.
5+v2+43
B.
5+v2-43
C.
5-v2-3
D.
5—v2++3
Answer: C

Solution:



1:/12 (0] de

NG V3 >
:/1 ldzc—f—/ﬁ 2dz+/\/§3dx
= (V2-1)+2(vV3-v2) +3(2—V3)
—V2-1+2vV3-2V24+6-3V3
=5-v2-V3

Question79

The differential equation of a family of hyperbolas whose axes are
parallel to coordinate axes, centres lie on the line y = 2z and

eccentricity is V3 is
Options:

A.

(22 — y)y2 + ¥} — 2y1 = ¥} + 2
B.

(y—2:1:)y2+y%+2y1 :y?+2
C.

(y —2x)ys — ¥ + 2y, = 5 — 2
D.

(y+22)y2 + 47 + 2y1 = o5 — 2
Answer: B

Solution:

Let centre (h, k) lies on y = 2z

= k=2h
) R
= (w;2h)2 o (y;jg')z =1

re=13= b2 =24

On differentiating w.r.t. x, we get



dy
4(x —h) —2(y— 2h)— =
(2~ h) — 2y~ 20) 2L =0
= (y—2h)y1 =2(z — h)
Again, differentiating,
(y—2h)y2 = 2 — 4]

. 2x—
From Eq. (i), h = 2(1—15’11)

=~ Differentiating equation is

(o2 () J 2

= (Y—y -2+ yy)y2 =2+ — 2y — ¥}
= (y—2x)yy + 43 + 2y = 45 + 2

Question80

The general solution of the differential equation
(:L'3 — y3)d:L' = (:L'2y — wyz)dy is
Options:

A.

y = zlog(clz + yl)

B.

y = log(clz + y)

C.

zy = log(clz + y|)

D.

z +y+loglz +yle =0

Answer: A

Solution:

Given, (ac3 — y?’)dw = (aczy — a:y2)dy



dy x93
de  z2y — zy?
dy z? + zy + y?

dx Ty
Homogeneous differential equation

Put y=ox

v+1
v+1-1 dx
i—

v+1 x
On taking integration both sides, we get

1 1
/v+ d’u—/ dv = d_ac
v+1 v+ 1 T

v—Injv+ 1 =lnz+Inc
=v=Inlz(v+ 1)

:>% = log[(y + z)C]
=y = zlog(clz + y)

Chemistry

Questionl

The energy associated with electron in first orbit of hydrogen atom is
—2.18 x 10718 J. The frequency of the light required (in Hz ) to excite
the electron to fifth orbitis (h = 6.6 x 10734Js)

Options:
A.

2.17 x 1010
B.

3.17 x 10"

C.



2.17 x 101
D.

3.17 x 101

Answer: D

Solution:

Energy in the nth orbit is given by

E,=%4
Forn =5,
—2.18 x 10718
o 8 x 10 J
(52
— _8.72x10°27J
AE — E5 - El

= (—8.72x107%°) — (—2.18 x 107 1¥)
—2.0928 x 10718 J
AE  2.0928 x 10718
’U = =
n 6.6 x 10734
= 3.17 x 10" Hz

Question2

In Sr(Z = 38), the number of electrons with [ = 0 is =, number of
electrons with [ = 2 is y - (z — y) is equal to ([ = Azimuthal quantum
number)

Options:
A.

0



2

Answer: A

Solution:

Step 1: Write the electron configuration of Strontium (Sr, Z = 38)
Sr(Z = 38) = 1s? 2s% 2p° 3s% 3p° 45% 3d'° 4p° 55>
Step 2: Count electrons with [ = 0

Electrons with [ = 0 are in s orbitals. Add up all the electrons in s orbitals:
z = 2(1s) + 2(2s) + 2(3s) + 2(4s) + 2(5s) =10 So, z = 10

Step 3: Count electrons with [ = 2

Electrons with | = 2 are in d orbitals. Look for the d orbital electrons: y = 10 (from 3d') So, y = 10
Step 4: Find z — y

Subtractto get: ¢ —y =10 —-10=0

Step 5: Find y - (z — y)

Multiply yandz —y:y- (. —y) =10 x 0=0

Question3
Match the following.
List-l (Element) | List-Il (AegH) (in kJmol ')
A. O . -200
B. F I, -349
C. Cl . -141
D. S V. -328
V. +48

The correct answer is

Options:
A.

A-II, B-1V, C-1, D-III



B.

A-V, B-1V, C-11, D-1
C.

A-1IL, B-1V, C-I1, D-1
D.

A-IIL, B-IL, C-1V, D-I

Answer: C

Solution:

Let's determine the electron gain enthalpies for the given elements based on periodic trends and known values.
Electron gain enthalpy (A.4H) is the energy change when an electron is added to a neutral gaseous atom. A
more negative value indicates a greater tendency to accept an electron (more exothermic process).

General Trends:

1. Group 17 (Halogens) have the most negative electron gain enthalpies. Among halogens, chlorine (CI)
generally has a more negative electron gain enthalpy than fluorine (F) because F's small size leads to
significant interelectronic repulsion when an incoming electron is added, making it less favorable than
CL

o Chlorine (Cl): Expect a very large negative value.
o Fluorine (F): Expect a large negative value, but slightly less negative than CI.

2. Group 16 (Chalcogens) also have negative electron gain enthalpies. Similar to halogens, sulfur (S)
generally has a more negative electron gain enthalpy than oxygen (O) due to O's small size and resulting
interelectronic repulsion.

o Sulfur (S): Expect a negative value.
o Oxygen (O): Expect a negative value, but less negative than S.
Let's examine the provided values in List-11:
I. -200 kJmol™
II. -349 kJmol™
III. -141 kJmol™
I'V. -328 kJmol™

V. +48 kJmol™" (This is a positive value, meaning energy is required to add an electron, which is characteristic
of elements like noble gases or alkaline earth metals, but not O, F, Cl, S for the first electron gain).

Now let's match the elements:

1. Chlorine (Cl): It is known to have the most negative electron gain enthalpy among all elements. Among
the given negative values, -349 kJmol™" is the most negative.

o So, C (CI) — II (-349 kJmol™).



2. Fluorine (F): It has a very large negative electron gain enthalpy, but due to its smaller size and
interelectronic repulsion, it's slightly less exothermic than Cl. The second most negative value is -328
kJmol™.

o So, B (F) — IV (-328 kJmol™).

3. Sulfur (S): Belonging to Group 16, its electron gain enthalpy is exothermic, and it should be more
negative than Oxygen. Comparing the remaining negative values (-200 and -141), -200 kJmol™ is more
negative.

o So, D (S) — I (-200 kJmol™).

4. Oxygen (0): Also in Group 16, its small size leads to interelectronic repulsion, making its electron gain
enthalpy less negative (less exothermic) than that of Sulfur. The remaining negative value is -141
kJmol™".

o So, A (0O) — III (-141 kJmol™).

Let's summarize the matching:

e A(O) — I (-141 kJmol™)

e B(F)— IV (-328 kJmol™)

e C(Cl) — II(-349 kJmol™)

e D(S) — 1(-200 kJmol™)
Comparing this with the given options:
Option C: A-II1, B-1V, C-I1, D-I

This matches our derived assignments.

The final answer is

Question4

Observe the following data ( A, H;, A H, and A, H represent the
first, second ionisation enthalpies and electron gain enthalpy
respectively)

Element | A;H,; (kJmol ') | A1 H, (kJmol ™) | A H (kJmol ')
I 520 7300 -60
Il 490 3051 -48
i 1681 3374 -328
\Y) 2372 5251 +48




Using the data identify the most reactive metal.
Options:
A.

II

1A%

D.
III

Answer: A

Solution:

Among the given elements, element II is most reactive metals.

The reason is that, it has low 1st ionisation enthalpy, high 2nd ionisation enthalpy and low electron gain
enthalpy.

QuestionS

The sum of bond order of O;,0,, 0, and O2" is equal to

Options:
A.

5



9

Answer: D

Solution:

Bond order

__ Bonding electrons - Non-bonding electrons
- 2

B.0.of O3 = 3[10 — 6] = 2

1

0, = 5[10 —5] =25
1

0y =5(10-7) =15
1

03t = 5(10-4) =3

Sum of B.O. of O3, 05, 05 and 03"

=2+25+15+3=9

Question6

Observe the following statements
Statement-I Hybridisation is not same in both SFs and BrF's.

Statement-I1 BrF'; is square pyramidal while SF is octahedral in
shape.

The correct answer is

Options:
A.

Both statement I and Il are correct.

B.

Statement I 1s correct, but statement II is not correct.

C.

Statement I is not correct, but statement II is correct.



D.

Both statement I and II are not correct.

Answer: C

Solution:

Statement I is not correct but statement II is correct. The correct form of statement I is,

Both SF and BrF;5 has same hybridisation i.c., sp®d?.

Question7

At T( K) root mean square (rms) velocity of argon (molar mass
40¢g mol ) is 20 ms ™. The average kinetic energy of the same gas at

T(K) (in Jmol ') is
Options:
A.

8

16

D.
2

Answer: A

Solution:

The root mean square (rms) speed of argon gas is given as 20 ms ..

The molar mass of argon is 40 g mol . This can also be written as 0.040 kg mol (because 1000 g = 1 kg).

2

ms>» Where M is the molar mass in

The formula for average kinetic energy per mole of a gas is: F = %M v
kg/mol and vyms is the rms speed.



Substitute the values:
E = 1 x0.040 x (20)?

Calculate (20)? = 400, so:
E =1 x 0.040 x 400

3 % 0.040 = 0.020, so:
E =0.020 x 400 = 8

So, the average kinetic energy per mole of argon is 8 J mol ! at this temperature.

Question8

4.0 g of a mixture containing Na,CO3 and NaHCOj is heated to 673
K . Loss in mass of the mixture is found to be 0.62 g . The percentage
of sodium carbonate in the mixture is

Options:
A.
42
B.
58
C.
48
D.
52

Answer: B

Solution:

The decomposition reaction is,

H
2NaHCOj3 ——+ NayCO3 + CO; + Hy0.
Total mass of mixture =4 g
Mass loss = 0.62 g

From reaction



168 gNaHCO3 — 62 g loss
1 gNaHCO3 — 0.369 g loss

Let z = mass of NaHCO;
=18 x062=168¢g
Mass of NaCO3 = 4.0 — 1.68 = 2.32 g

%NayCO3 = 222 x 100 = 58%

Question9

At 298 K, if the standard Gibbs energy change A, G° of a reaction is
115 kJ , the value of log;o K, will be (R — 8.314JK ! mol_1>

Options:
A.

+20.15
-20.15

-10.30

D.
+10.30

Answer: A
Solution:

Gibbs' free energy is given by

AG° = —RTI(K)
= —115000J = —8.314 x 298 x In K,
= logy, (Kp) = %

loglo (Kp) - +20.15




Questionl0

200 mL of an aqueous solution of HC1(pH = 2) is mixed with 300 mL
of aqueous solution of NaOH (pH = 12) and is diluted to 1.0 L.. The
pH of the resulting solution is (pH = 2)

Options:
A.

10.3

B.

11.0

C.

11.3

D.

11.7

Answer: B

Solution:

For HCI, [H*] = 107PH,

HCl = 102M

For NaOH ,

[OH" ] = 107"°¥ NaOH = 10 °M

Moles of H = [H*] x Vic1 = 1072 x 0.2
0.002 mol
1

Moles of OH™ = [OH™] X Viaon
-2

07" x 0.300 = 0.003 mol

Moles of OH ™ remaining



= Moles of OH — Moles of H"
= 0.003 — 0.002 = 0.001 mol

_ Moles of OH ™ remaining
[OH }ﬁnal - Vﬁnal

0.0
= % = 0.001M

pOH = —log [OHf} fnal = — log(0.001) = 3
pH=14-pOH=14-3=11

Questionl1l

Identify the electron rich hydrides from the following

Options:

A.

B,Hg, AlH;
NaH, MgH,,

HCL H, S
D.
CH,, SiHl,

Answer: C

Solution:

Among the given options, HCl and Hs S are electron rich hydrides. Electron rich hydrides are those compounds
where the central atom has more electron than required to form single covalent bonds with its surrounding
atoms.

Question12

The incorrect statement about Castner-kellner cell process is

Options:



A.

sodium hydroxide is prepared.
B.

brine solution is the electrolyte.

C.

mercury acts as anode and carbon rod acts as cathode.

D.

chlorine gas liberates at anode.

Answer: C

Solution:

Statement given in option (c) is incorrect about Castner-Kellner cell process. It's correct form is, mercury acts
as cathode and carbon rod acts as anode.

Question13

The incorrect statement about Castner-kellner cell process is

Options:
A.

sodium hydroxide is prepared.

B.

brine solution is the electrolyte.

C.

mercury acts as anode and carbon rod acts as cathode.

D.

chlorine gas liberates at anode.

Answer: C

Solution:



The Castner-Kellner cell process is an electrolytic method for the industrial production of sodium hydroxide,
chlorine, and hydrogen from brine. Let's evaluate each statement:

e Option A: sodium hydroxide is prepared.

In the Castner-Kellner cell, sodium ions are reduced at the mercury cathode to form sodium amalgam.
This amalgam is then reacted with water in a separate decomposer unit to produce sodium hydroxide
(NaOH) and hydrogen gas. So, this statement is correct.

e Option B: brine solution is the electrolyte.

The cell uses an aqueous solution of sodium chloride (NaCl), which is commonly known as brine, as the
electrolyte. So, this statement is correct.

e Option C: mercury acts as anode and carbon rod acts as cathode.
In the Castner-Kellner cell:

o Anode: Graphite (carbon) rods are used as the anode, where chloride ions are oxidized to chlorine
gas (2Cl(aq) — Clx(g) + 2¢").

o Cathode: A flowing layer of mercury acts as the cathode, where sodium ions are reduced to form
sodium amalgam (Na*(aq) + e~ — Na(in Hg)).

Therefore, the statement that mercury acts as the anode and carbon rod acts as the cathode is incorrect.
The roles are reversed.

e Option D: chlorine gas liberates at anode.

As mentioned above, at the graphite anode, chloride ions are oxidized to produce chlorine gas. So, this
statement 1s correct.

The incorrect statement is C.

The final answer is

Question14

Which of the following is an incorrect statement about the compounds
of group 13 elements?

Options:
A.
All the trihalides exist except T1I3.

B.

Trihalides on hydrolysis form tetrahedral species.

C.

Diborane is an example of electron precise hydride.



D.

Hydrolysis of diborane gives boric acid.

Answer: C

Solution:

Among the given statements, statement given in option (¢) is incorrect about compounds of group 13 elements.
It's correct form is, Diborane (BaHg) is an example of electron deficient hydride.

Questionl5

The incorrect statement about the oxidation states of group 14
elements is

Options:

A.

In addition to 44, +2 carbon also shows negative oxidation states.
B.

Tin in +2 state acts as a reducing agent.

C.

Lead in +2 state acts as good reducing agent.

D.

Lead in +4 state acts as a good oxidising agent.

Answer: C

Solution:

Among the given statements, statement given in option (¢) is incorrect about oxidation state of group 14
elements, it's correct form is lead in +2 state is not a good reducing agent. This is because it readily accepts two
more electrons to achieve the stable +4 oxidation state.

Question16



In drinking water, if the maximum prescribed concentration of
copper is wmgdm_?’, the maximum prescribed concentration of zinc
will be

Options:

Answer: A

Solution:

The maximum prescribed concentration of zinc in drinking water is 15mgdm ~°. The maximum prescribed

concentrations of copper is Imgdm ® Thus, the correct option is 11—5

Question17

The empirical formula of the compound ' D ' formed in the given
reaction sequence is

Br,/CCly (i) Alc-KOH Cyclic Cl, (excess)
C2H4 - A - =B - =C
(i1)) NaNH, polymerisation DryAlCla 3, dark.cold
Options:
A.
CHCI



CCl

CH,C1

D.
CHCL,

Answer: B

Solution:

The complete reaction mechanism is, as follows,

(ol | P75 L ST

i am pmmt[ A
J (11 b KOHE, i) INak1g.

o | RO . HC -~ CH + 2 NaBr - 2Ni1,

; polyvimerisalion :
1Cemspoard A) 19 5 1Product 14)

AICTH dark l - 301

CiCls

i Product |3

C¢Clg 1s the molecular formula of product D. Thus, its, empirical formula is CCI.

Questionl8

Which one of the following mixtures can be separated by steam
distillation technique?

Options:
A.

n-Hexane +n-Heptane

B.
CHCI3 + Aniline

C.

Aniline +H50O



D.
Glucose +NaCl

Answer: C

Solution:

Aniline and H2O can be separated by using steam distillation. They have different boiling point, thus can be
seperated by using vapour formation.

Question19

The IUPAC name of the following compound is

CH;
Options:
A.
3-methenyl-6-methyloct -7-yn-5-ol
B.
2-ethyl-5-methylhept -1-en-6-yn-4-ol
C.
2-ethyl-5-methylhept-1-yn-6-en-4-ol
D.
3-methyl-6-ethylhept-6-en-1-yn-4-ol

Answer: B



Solution:

The correct [TUPAC name of

CH;

2-ethyl-5-methylhept-1-en-6-yn-4-ol

Question20

An alkyne has the molecular formula C3;H;y. The number of 1 -alkyne
isomers (excluding stereoisomers) possible for it is

Options:
A.

2

D.
4

Answer: D

Solution:

The number of 1-alkyne isomer possible for the compound with the molecular formula CgH1 is 4 . This are as
follows,



e CH=C-CH; — CHy — CHs — CH3
(1-hexyne)

e« CH=C - CH(CH3) — CH; — CH;
(3-methyl-1-pentyne)

e« CH=C - CH; — CH(CHs) — CH;
(4-methyl-1-pentyne)

« CH=C - C(CH3), — CH3
(3,3-dimethyl-1-butyne)

Thus, 4 isomers are possible.

Question21

A metal crystallises in two cubic phases, fcc and bee with edge lengths

(0] o
3.5A and 3A respectively. The ratio of densities of fcc and bcc is
approximately

Options:
A.

1.36

1.26

C.

2.16

D.
6.13

Answer: B

Solution:

Density (d) = -ZxM

NAXa3

Ratio of density of fcc and bec,



3
dfcc chc X a’bcc

3
dbCC ZbCC X a’fcc

N dfec 4 y 3\°
dpee 2 3.5

Question22

Observe the following data given in the table ( Kz = Henry's law
constant)

Gas COQ Ar HCHO CH4
(Kybarat 298 K) 1.67 40.3 1.83 x 107° 0.413

The correct order of their solubility in water 1s

Options:

A.

CO2 > CHy > HCHO > Ar
B.

Ar > HCHO > CHy4 > CO;
C.

HCHO > CH4 > CO2 > Ar
D.

CO2 > HCHO > CH4 > Ar

Answer: C

Solution:

Using Henry's law,
Solubility of gas in liquid o< 7~
Lower the value of K, higher will be the solubility.

Thus, the correct order of solubility is

HCHO > CH4 > COz > Ar



Question23

The Gibbs energy change of the reaction (in kJmol ') corresponding
to the following cell

Cr Cr"(0.1M)|/Fe®"(0.001M) Fe

(Given E_ —0.75 V; E- —0.45V,

r*t|Cr - Fe’"|Fe -

IF = 96,500Cmol ')

Options:
A.

-150.9

-173.7

+150.9

D.
+173.7

Answer: A

Solution:

o _ o o
cell — cathode — ™~anode

— (—0.45) + (0.75) = 0.30 V

For the reaction:



2Cr + 3Fe*™ — 2Cr®* + 3Fe
[ U (5
[Fe”}?’ ~ (0.001)2

0.059
E.; =0.30— T1og 10*

:0.030—%59><4

~ 0.2607 V

Gibb's free energy,

AG° = —nFE°
= 6 x 96500 x 0.2607 x 1073
= —150.9 kJ /mol

Question24

For a first order decomposition of a certain reaction, rate constant is

given by the equation. logk (s~!) = 7.14 — %. The activation

energy of the reaction (in kJmol ') is
(B = 837K mol )

Options:
A.

161.1
171.1

181.1

D.
191.1

Answer: D

Solution:



Given, log K (s_l) =714-1x10*K

R=83JK 'mol T
Ea :?

Using Arrhenius equation,

logk =log A — —2.30E;RT

Comparing 52— = 1 x 10

Calculating; E, = 2.303 X R x 1 X 104

= 191.47
~ 191.1 kJ /mol

Question25

The source of an enzyme is malt and that enzyme converts X into
Y. X and Y respectively are

Options:

A.

starch, maltose
B.

maltose, glucose
C.

proteins, peptides
D.

glucose, fructose

Answer: A

Solution:

Malt contain enzyme that converts starch into maltose specifically the enzyme diastase is responsible for
breaking down starch into maltose

Diastase/
(CH1905),, ——— n x C15Hp 0y
Starch Amylose Maltose
(X) Y)



Question26

In the extraction of iron using blast furnace to remove the impurity
(X), chemical (Y') is added to the ore. X and Y are respectively
Options:

A.

Si02, MgCO,

B.

FeO, SiO,

C.

Si0,, CaCO3

D.

Si0,, FeCOy

Answer: C

Solution:

Iron is made from its ore in a blast furnace. The iron ore has an impurity called X.
To remove X, another chemical, Y, is added to the mixture.
The chemical Y is calcium carbonate (CaCO3).

When Y is heated (A), it breaks down into calcium oxide (CaO) and carbon dioxide (CO»):

A
CaCO3 — Ca0 + CO2
Y)

Next, calcium oxide (CaO) reacts with the impurity, silicon dioxide (SiO5), which is X, to form a liquid waste
called slag:

CaO + SiOs — CaSiO3

(Tmpurity X)) (Slag )

So, X is silicon dioxide (SiO2), and Y is calcium carbonate (CaCO3).




Question27

Thionyl chloride on reaction with white phosphorus gives a
compound of phosphorus ' C ' which on hydrolysis gives an oxo acid '
O '. The correct statement about C and O are

I. Shape of ' C'' is pyramidal

IL. ' O'is a dibasic acid

IIL. ' O ' is a monobasic acid

IV.' C ' on reaction with acetic acid given ' O'
Options:

A.

[ and II only

B.

IT and IV only

C.

[, Il and IV only

D.
I, IT and IV only

Answer: D

Solution:

Statment given in I, IT and IV are correct, while III is incorrect. Its correct form is given in statement II.

The reaction involved are as follows.
P, + 8SOCL,—*4PCl; + 450, + 28,Cl,
(L)

PCl; + 3H,0—> H;PO; + 3HCI
(D)

Question28



Which one of the following statements is not correct?

Options:
A.

Chlorine oxidises ferrous salts to ferric salts in acidic medium.

B.

Chlorine oxidises iodine to periodic acid in water.

C.

Chlorine acts as a bleaching agent due to oxidation.
D.

Chlorine is manufactured by Deacon's process.

Answer: B

Solution:

Option A: Chlorine oxidises ferrous salts to ferric salts in acidic medium.

e Ferrous (Fe?") has an oxidation state of +2. Ferric (Fe*") has an oxidation state of +3.

¢ Chlorine (Cl2) is a strong oxidizing agent.
¢ In acidic medium, chlorine readily oxidizes Fe*" to Fe3":
2Fe?" + Cl. — 2Fe*" + 2C1-
e This statement is correct.
Option B: Chlorine oxidises iodine to periodic acid in water.
¢ Jodine (I2) has an oxidation state of 0.

e Periodic acid (HIOs) has iodine in a +7 oxidation state.

e When chlorine reacts with iodine in the presence of water, it typically oxidizes iodine to 1odic acid

(HIO:s), where iodine is in a +5 oxidation state:

I + 5Cl, + 6H.O — 2HIOs + 10HCI

e To obtain periodic acid (HIO4), a much stronger oxidizing agent than chlorine (like hot concentrated
nitric acid, or by electrolysis, or certain peroxo compounds) is generally required, or specific conditions
like strongly alkaline medium with hypochlorite. Simple "chlorine in water" does not usually produce

periodic acid from iodine.
e Therefore, this statement is incorrect.

Option C: Chlorine acts as a bleaching agent due to oxidation.



When chlorine dissolves in water, it forms hypochlorous acid (HOCI):

Cl: + H.0 = HCI + HOCI

Hypochlorous acid is a powerful oxidizing agent. It decomposes to release nascent oxygen ([O]), which
oxidizes colored substances into colorless ones, thereby achieving bleaching.

HOCI — HC1 + [O]
Colored substance + [O] — Colorless substance
Thus, the bleaching action of chlorine is indeed due to oxidation.

This statement is correct.

Option D: Chlorine is manufactured by Deacon's process.

Deacon's process is an industrial method for the production of chlorine. It involves the catalytic oxidation
of hydrogen chloride gas with atmospheric oxygen, usually using copper(Il) chloride as a catalyst at high
temperatures:

4HCI(g) + Ox(g) = 2CL(g) + 2H:0(g)

While electrolysis of brine is the predominant modern method, Deacon's process is a known and
historically significant method for chlorine manufacturing.

This statement is correct.

Based on the analysis, Option B is the incorrect statement.

The final answer is

Question29

Consider the following.

Assertion (A) Phosphorus can form both phosphorus (IIT) and
phosphorus (V) chlorides but nitrogen cannot form nitrogen (V)
chloride.

Reason (R) The electronegativity of nitrogen is more than that of
phosphorus.

The correct answer is

Options:

A.

Both (A) and (R) are correct, (R) is the correct explanation of (A).



B.

(A) is correct, but (R) is not correct.

C.

Both (A) and (R) are correct, (R) is not the correct explanation of (A).

D.

(A) is not correct, but (R) is correct.

Answer: C

Solution:

Both the Assertion and the Reason are correct statements, but the Reason does not explain the Assertion
properly.

Phosphorus can make both phosphorus(III) chloride and phosphorus(V) chloride because phosphorus has
empty d-orbitals in its outer shell. This lets phosphorus use these orbitals to form more than four bonds, so it
can form compounds like PCl5 (phosphorus(V) chloride).

Nitrogen cannot form nitrogen(V) chloride (NCls) because nitrogen does not have d-orbitals in its valence
shell. It can only make up to four bonds, so it cannot expand its octet to form five bonds like phosphorus can.

Therefore, the main reason why phosphorus can form PCls but nitrogen cannot form NCl; is the availability of
d-orbitals in phosphorus, not the difference in electronegativity.

Question30
1‘\’,[3‘M2+( in V) is highest for

Options:
A.

Fe



v

Answer: B
Solution:
E;/[3+/M2+ is highest for Mn i.e., = +1.57 V

It is due to stability of Mn?" ion which has a half filled d-orbitals.

Question31

Arrange the following complexes in the increasing order of their spin
only magnetic moment (in B.M)

I. [Fe(CN)g]*™
I1. [MnCly]*~
IIL [Mn(CN)g]*

IV. [Cr(NH)3)]*"

Options:
A.
I<IV<I<II

B.

m<ino<Ii<Iv

C.

[<IV<II<I

D.
I<HI<IV<II

Answer: D

Solution:



The magnetic moment of a complex depends on the number of unpaired electrons present in it.

Formula: The spin-only magnetic moment is given by p = /n(n + 2) where n is the number of unpaired
electrons.

Counting Unpaired Electrons for Each Complex:

I. [Fe(CN)g]"": Here, n = 0. This means there are no unpaired electrons.

II. [MnCl4]?": Here, n = 5. There are five unpaired electrons.

III. [Mn(CN)g]*": Here, n = 1. There is one unpaired electron.

IV. [Cr(NH;)6]*": Here, n = 3. There are three unpaired electrons.

The complexes with more unpaired electrons will have higher magnetic moments.

So, the order from least to greatest magnetic moment is:

I<II<IV<II

Question32

Neoprene is the polymer of a monomer X. IUPAC name of X is
Options:

A.

1, 3-butadiene

B.

2-methyl-1, 3-butadiene

C.

2-iodo-1, 3-butadiene

D.

2-chloro-1,3-butadiene

Answer: D

Solution:

The monomer of neoprene is chloroprene. It's [UPAC name is, 2-chloro-1,3-butadiene.




Question33

On prolonged heating with HI , glucose gives a compound ' C'' which
can be obtained by Wurtz reaction using sodium metal and
compound ' D '. Identify ' D'

Options:

/\/Cl

A.

NG
Cl

C.

/l\/ -
D.

/%Cl
Answer: A
Solution:

CHO

(CHOH), L3 ,cH, CH,- CH, CH,-CH,- CH;

n-hexane
C11-OH1 {Compound )

Cilucose



CH CH.CH-(CI u;‘*‘" meil __, -y CH,CH.CH.CH.CH;
{Compound [ caklo L | Coempound C)

. €]
Thus, compound *13 1s N

Question34

Match the following

List-1 (Chemical) List-1l (Type)
A Bithionol | | Artificial sweetener
B Saccharin Il Antifertility drug
C | Sodium benzoate | lll Antiseptic
D | Norethindrone |1V | Food preservative

The correct answer is
Options:

A.

A-IIL, B-1, C-1V, D-II

B.

A-IL B-I, C-1V, D-III

C.

A-IIL, B-II, C-1V, D-I

D.

A-1V, B-I, C-I1, D-III

Answer: A



Solution:

A. Bithionol: Bithionol is an antiseptic. It is commonly added to soaps to reduce its antiseptic properties.

o Therefore, A matches with III (Antiseptic).

B. Saccharin: Saccharin is one of the oldest and most widely used artificial sweeteners.

o Therefore, B matches with I (Artificial sweetener).

C. Sodium benzoate: Sodium benzoate is a common food preservative, particularly in acidic foods.

o Therefore, C matches with IV (Food preservative).

D. Norethindrone: Norethindrone is a synthetic progestin that is used as a contraceptive (birth control
pill). It is an antifertility drug.

o Therefore, D matches with II (Antifertility drug).
Combining these matches, we get:
A-1II
B-1I
C-1v
D-1I
This combination matches Option A.

The final answer is

Question35

What is the product ' Z ' in the following reaction sequence?

Cu2 CIQ Cchl Clz/Fe
CeHs N,Cl — X —Y — 7
HC1 Na/dry ether Dark
Options:
A.

CH,Cl



CH;

Cl
C.

CH,Cl

Cl
D.

CHCl,
Answer: B
Solution:

The complete reaction sequence is
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Question36

Identify the compounds A and B involved in the formation of given
aldol
OH

A4 B CHLH: — CH — CH — CHO

CH;
Options:
A.
CH3CH,CH,OH, CH3CH,CHO
B.
CH,;COCH,, CH,;CH,CHO
C.
CH;3;CH,CHO, CH3CH,CHO

D.

Ch3 ~-CH - CHO,CH,CHO

CH,

Answer: C



Solution:

The complete reaction sequence is as follows,
O,

CHZCH-CHAO » CHLCHSCHIO L, CHCI [,-CH  CH- CHO
oA i

CH;

Question37

In which of the following, intramolecular hydrogen bonding is
present?

Options:
A.

Resorcinol

B.

Catechol

C.

Quinol
D.

o-cresol

Answer: B

Solution:

Among the given options, intramolecular hydrogen bonding is present in catechol.



OH

OH

Question38

The products C' and D are

()

\)j\ (i CELMglr
h‘."

kPO,

iy,

iup 110
Options:

A.

Ethanoic acid, ethanal
B.

Ethanol, propanone
C.

Ethanal, propanone
D.

Propanal, propanone

Answer: C
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Question39

Identify the incorrect match with respect to compounds to be
distinguished and reagent used

Options:
A.
CH30H, CH3CH20H - - - — Is 4+ NaOH solution)

B.

CH;CH-OH, CH; OH (Anhydrous ZnCl, + Cone. HCH)

C.

CH3—CECH,CH3—CEC—CHg'--—(Na)

D.

NO.

CHy - CHOACH 1:CO e (1N NH NO.)

Answer: D

Solution:

Incorrect match with respect to compounds to be distinguished and reagent used is given in option (d). It is
because 2,4 -dinitrophenylhydrazine confirms the presence of carbonyl group ( C = O ) which is present in



both aldehydes and ketones. Thus, this reagent cannot be used to distinguish given compounds.

Question4(

The reagent which is used to distinguish primary, secondary and
tertiary amines from the mixture is

Options:
A.

Fehling's reagent
B.

Tollen's reagent

C.

Lucas reagent

D.

Hinsberg's reagent

Answer: D

Solution:

Hinsberg's reagent is used to distinguish between primary, secondary and tertiary amines from a mixture.

Questionl

The phenomenon of physics that deals with the constitution and
structure of matter at the minute scales of atoms and nuclei is

Options:
A.

microscopic domain



B.

macroscopic domain

C.

classical physics

D.

thermodynamics

Answer: A

Solution:

Microscopic domain of physics is the phenomenon that deals with the constitution and structure of matter at the
minute scales of atoms and nuclei.

Question2

If the length of a rod is measured as 830600 mm , then the number of
significant figures in the measurement is

Options:
A.

5

D.
4

Answer: D
Solution:

The measured length is 830600 mm.



Because there is no decimal point in this number, the zeros at the end (the last two zeros) are not counted as
significant figures.

So, only the digits 8, 3, 0, and 6 are significant.

Therefore, the number of significant figures in 830600 mm is 4.

Question3

A particle initially at rest is moving along a straight line with an

acceleration of 2 ms™ . At a time of 3 s after the beginning of motion,
the direction of acceleration is reversed. The time from the beginning
of the motion in which the particle returns to its initial position is

Options:
A.
(3+/3)s
B.
(2+v2)s
C.
3(2+Vv2)s
D.
2(3+/3)s
Answer: C

Solution:

Distance covered by the particle in first 3 seconds.
t+ ~at?
s=ut+ —a
2

1 2
:0><3+5 X2x3
=9m
Velocity of particle after 3 s .
v=u+at=0+2x3=6m/s

After t = 3 s, direction of acceleration is reversed, so new acceleration,



a' = —2m/s?
Since, particle returns to its initial position, thus,

s1+s82=0
So=—81=—58=-9m

so = vt' + %a’(t’)2

9= 6t’+% x (—2)(')”

= () -6t'-9=0
, —(—6)+ /36 + 36

= t =
2x1

—3+3V2
= t'=(3+3V2)s

The total time from the beginning of the motion until the particle returns to its initial position,

T=3+¢
=3+3+3vV2=6+3V2
= 3(2+V2)s

Question4

If a body projected with a velocity of 19.6 ms ' reaches a maximum
height of 9.8 m , then the range of the projectile is

(Neglect air resistance)

Options:
A.

19.6 m
78.4 m

39.2 m

9.8 m



Answer: B

Solution:

Step 1: Write the formula for maximum height
The formula for the highest point a projectile can reach is:

H = u?sin’ 6
29

where H is maximum height, u is the starting speed, € is the angle of projection, and g is gravity.
Step 2: Put in the given values

We know H = 9.8 m, v = 19.6 ms~!, and g = 9.8 ms~2. We put these in the formula:

9.8 = (19.6)2 320

Step 3: Simplify to find sin? #

Multiply both sides by 2 x 9.8:

9.8 =19.6 x 19.6 x S0
= 9.8 = 39.2sin%4
Divide both sides by 19.6,
sin? @ = %
Step 4: Find the angle 6

1

sinf = — = sin45°, so

V2
0 = 45°.
Step 5: Write the formula for range R
The formula for how far the projectile lands (range) is:

R= u? sin 26
g

Step 6: Put in the numbers
Since v = 19.6 ms™ !, § = 45°, and g = 9.8 ms 2,

_ (19.6)%xsin(2x45°)
R = 9.8

sin(90°) = 1, so




Questions

A force separately produces accelerations of 18 ms_2, 9 ms ° and

6 ms ™ in three bodies of masses P, Q) and R respectively. If the same
force is applied on a body of mass P + () + R, then the acceleration of
that body is

Options:

33 ms >

Answer: A

Solution:

Let mp, mg, and mp be the masses of the bodies P, @), and R.

Step 1: Write the formula for mass using force and acceleration.

We know that F' = m x a. Rearranging, m = %

Step 2: Find the mass of each body.

For P, mp = %
For Q, mg = %
For R, mg = %

Step 3: Add all the masses to get total mass.
mpQR = mp +mqQ + mpg
So,meR: 1—F81+%+%

Find a common denominator: mpgp = % + % + % =I5 =



Step 4: Find the acceleration of the combined mass with the same force.

F

meor  (F/3)

Acceleration, apgr =

The F cancels out: apgr = 3m/s’

Question6

A body of mass 500 g is falling from rest from a height of 3.2 m from

the ground. If the body reaches the ground with a velocity of 6 ms ™",

then the energy lost by the body due to air resistance is (Acceleration
due to gravity = 10 ms > )

Options:

A.

14
71

211]

D.
28]

Answer: B

Solution:

Initial energy of body
E,=mgh=05x10x32=16J
Final energy of the body
Ej=4mv’ =5 x05x6>=9]
=~ Loss of energy due to air resistance

AU=U; ~U;=16—-9=171J




Question7

A body of mass ' m ' moving with a velocity of ' v ' collides head on
with another body of mass ' 2 m ' at rest. If the coefficient of
restitution between the two bodies is ' e ', then the ratio of the
velocities of the two bodies after collision is

Options:

1—2e
1+e

Answer: D

Solution:

According to conservation of linear momentum

= mv+2m X 0= mv; + 2mv,
= v=v;+ 20y .. (7)

Coefficient of restitution

V2 — U1
e =
Up — U2
Vg — U
= e e=
v—20
= ev = v2 — V1
= v =Uvz—ev ... (i2)

From Egs. (i) and (i1), we get

v =1vy —ev+ 20
v=3vs —ev
= v(l+e)=3vy
v(1+e)

= Uy = 3

.. (iid)



Now, from Eq. (ii) and (iii), we get,

~v(l+e) ~v(1—2e)
R
= V1= @
Thus, 2+ = 1=2¢
Question8

A thin uniform circular disc of mass % kg and radius 2 m is rotating

about an axis passing through its centre and perpendicular to its
plane. The work done to increase the angular speed of the disc from
90rev/min to 120rev/min is

Options:
A.

357
70

140J
D.
2107J

Answer: B

Solution:

Step 1: Find the moment of inertia of the disc.

The moment of inertia (I) for a disc about its center is I = %M R?
Here, the mass M = % kg, and the radius R = 2 m.
So.I =4 x 33 x(2)?=%x3 x4=2 kgm’

Step 2: Change revolutions per minute (rev/min) to angular speed (rad/s).



The first speed is 90 rev/min. To convert to radians per second:
wy =90 x 2& = 3rrad/s
The second speed is 120 rev/min: ws = 120 x 2% = 4 rad/s

Step 3: Use the rotational kinetic energy formula to find work done.

The work done to increase speed equals the change in rotational kinetic energy:
Work Done = AKE = 1+ I(w? — w?)

Plug in the values: Work = + x 23 [(47)2 — (37)?]

Calculate:
(47)% = 1672
(3m)2% = 9rr?

So, 1672 — 972 = 7x?

Therefore, Work = % X2 x 72 =10x7=70J

™

Question9

A solid cylinder of mass 2 kg , length 40 cm and radius 10 cm is
placed in contact with a solid sphere of mass 0.5 kg and radius 10 cm
such that the centres of the two bodies lie along the geometrical axis
of the cylinder. The distance of the centre of mass of the system of two
bodies from the centre of the sphere is

Options:
A.

27 cm

15 cm

24 cm

18 cm



Answer: C

Solution:

Let the centre of the sphere be at origin ( = 0).

Then, the centre of the cylinder lies at a distance of x = 0.3 m from the sphere centre.

CM of the system
Xent = miT1 + mox2
mi1 + ma
~2x03+05x0
B 24+0.5
0.6

or Xcm = 24 cm (From the centre of sphere)

Question10

If the amplitude of a damped harmonic oscillator becomes half of its
initial amplitude in a time of 10 s , then the time taken for the
mechanical energy of the oscillator to become half of its initial
mechanical energy is

Options:
A.
25s

B.

20's

10s

D.
5s

Answer: D

Solution:



Understanding the Amplitude Change:

The formula for how the amplitude (4) of a damped oscillator changes over time is: A(t) = Age~"/?™ where
A is the starting amplitude, b is the damping constant, m is the mass, and ¢ is time.

We are told the amplitude drops to half its original value in 10 seconds. So, A(t) = % whent = 10 s.
Setting Up the Equation:
We set % = Age 100/2m

Divide both sides by 4 to get: % — e—10b/2m

106
2m

Take the natural logarithm of both sides: In(2) =

b In(2)
So, ;7 = =5

Now, How Long for Energy to Halve?

Mechanical energy E is proportional to the square of amplitude: E oc A2. It also decays exponentially, but at
twice the rate: E(t) = Ege /™

By

We’re looking for time when E(t) = 5

So, % = Ege t/m

Divide by Ej: 1 = e~ ¥/™

Take the natural log: In(2) = %
Plug in the Value of fracbm:

From before, % = m_é2) , S0 substitute this into the energy equation:

In(2) = |22 |¢

Divide both sides by 1né2) :t = 5 seconds

Final Answer: It takes 5 seconds for the mechanical energy to become half of its original value.

Questionll

A body is projected from the Earth's surface with a speed v/ 5 times
the escape speed (V. ). The speed of the body when it escapes from the

gravitational influence of the Earth is

Options:

A.



2Vo

B.

Ve

C.

3Ve
D.

5V

€

Answer: A

Solution:

Step 1: Use the conservation of energy

When an object moves in Earth's gravity, its total energy (kinetic plus potential) stays the same if no energy is
lost.

Step 2: Write the energy equation

The equation is: +mV;? — £Hm — %me +0

Here, V; is the speed at the start, and V7 is the speed far away from Earth (where gravity is almost zero).
Step 3: Substitute the initial speed

The body is thrown with speed V; = v/5V,, where V, is escape velocity.

Step 4: Plug in values and simplify
Im(VBV.)? — £ = Ly
:>§ V2 —ng——me

= JV2—gR= 3V}

Step 5: Express gR in terms of V,

Remember, V, = 1/2gR. Square both sides to get V.2 = 2gR.

Vez
So, gR = =
Step 6: Substitute and solve for V;

Plug gR =




Ve _ 1ys2
4= =3V
Multiply both sides by 2:
4‘/62 — Vf2
Take square root:

Vi =2V,

Question12

A metal rod of area of cross-section 3 cm” is stretched along its length
by applying a force of 9 x 10* N. If the Young's modulus of the
material of the rod is 2 X 10! Nm 2, the energy stored per unit
volume in the stretched rod is

Options:

A.

13.5 x 10°Jm 3
B.

9 x 10°Jm 3
C.

225 x 10°Jm 3
D.

4.5 x 10°Jm 3

Answer: C

Solution:

The energy stored per unit volume in a stretched rod



X stress X strain

8
I

stress

(O] IS ORI Y [

= X stress X
2
_ 1 (stess)” 1 (%)
Y 9 Y

9x10% 2 16
1 3x10~4 1 9 x 10
2 2 x 1011 2 2x104

25 x 10°Jm®

Question13

An air bubble rises from the bottom to the top of a water tank in
which the temperature of the water is uniform. The surface area of
the bubble at the top of the tank is 125% more than its surface area at
the bottom of the tank. If the atmospheric pressure is equal to the
pressure of 10 m water column, then the depth of water in the tank is

Options:
A.

16.25 m
27 m

19m
D.
23.75m

Answer: D

Solution:

Step 1: Find Surface Area Relationship
The bubble’s surface area at the top is 125% more than at the bottom. This means:

AtOp = Abottom + 1-25Abottom = 2'25Ab0tt0m

Step 2: Connect Surface Area and Volume



The volume (V) of a bubble is related to its surface area (4) by: V oc A3/2
Step 3: Express Volume Change

Let V7] be the volume at the bottom, and V5 at the top. Then,

3/2
v (j_) — (2.25)%2 = 3.375

Step 4: Use Boyle’s Law for Pressure and Volume
Since the water temperature is the same, Boyle’s law applies: p1 V1 = pa2Va % = %’ =3.375

Step 5: Write Out Pressure at Bottom and Top

At the bottom, pressure is p; = atmospheric pressure + pressure from water column with height h Atmospheric
pressure is equal to water pressure from 10 m column. So: p; = 10 + h At the top, the pressure is just the
atmospheric pressure: p2 = 10

Step 6: Set Up the Equation and Solve for h

So, &L = 141 Set equal to 3.375: A4f =3.37510 + h = 33.75 h = 23.75m

Question14

If W is the work done in increasing the radius of a soap bubble from
"r'to'2r'and Wj is the work done in increasing the radius of the
soap bubble from ' 27 'to ' 3r ', then W, : Wy =

Options:

A.

Answer: A

Solution:



To find the work done to make a soap bubble bigger, we use the formula:
W =2T.-AA

Step 1: Find Change in Surface Area for W,

The surface area of a sphere is 4772, When the radius goes from 7 to 2, the change in area is:
AA = 4m(2r)? — 4mr?

This simplifies to:

= 167r? — 4mr? = 12772

Step 2: Find Work Done W,

Plug the change in area into the work formula:

W, = 2T - 127r? = 247Tr?

Step 3: Find Change in Surface Area for W,

Now, change the radius from 2r to 3r:

AA = 47n(3r)? — 47(2r)?

= 36mr? — 167r? = 2072

Step 4: Find Work Done W5

Plug in this change in area:

Wy = 2T - 207r? = 407 Tr?

Step 5: Ratio W7 : W

Wi:Wy=24:40=3:5

Questionl5

To increase the length of a metal rod by 0.4% the temperature of the
rod is to be increased by (Coefficient of linear expansion of the metal
=20 x 10°°°C™1)

Options:
A.

373K

473 K



200 K
D.
100 K
Answer: C
Solution:
We know that
AL = L x AT
AL AL\ 1
AT = — = —_— —_—
~ Aa ( 7 ) a
—=0.004 x ————
20 x 106
= 0.002 x 10° = 200K
Questionl6

The power of a refrigerator that can make 15 kg of ice at 0°C from
water at 30°C in one hour is

Options:
A.

6600 W

1925 W

2200 W

D.
4620 W

Answer: B

Solution:



Heat released from water to bring it at 0°C,

Q, = mey AT = 15 x 4200 x 30
—=1.89 x 10%J

Heat released to convert water at 0°C to ice at 0°C,

Q2 =mLj =15 x 3.34 x 10°
—5.01 x 10°J

Total heat released

Q=01+ Q2
—1.89 x 10% + 5.01 x 10°
—6.9x10%J

Q

= Power of refrigerator, P = =

6.9 x 108

~ 1x60 x 60
— 1916.67 W

Which is nearest to 1925 W

Question17

Three moles of an ideal gas undergoes a cyclic process ABC A as
shown in the figure. The pressure, volume and absolute temperature
at points A, B and C are respectively (py, V1,T1), (p2,3V1,T1) and
(p2, V1, T5). Then, the total work done in the cycle ABCAis (R =
Universal gas constant).

P‘L

Py

V) 3V,



Options:

A.

RTy[31n(3) + 2]
B.

RT,[31n(2)]

C.

SRT[In(3)]

D.

RTy[31n(3) — 2]

Answer: D

Solution:

Given, process AB is isothermal Work done by the gas in isothermal process AB is,

= Wup =nRT11n <ﬁ>

Vi
3V
=nRT)In (711)
= nRT1 In3
= 3RT 1n(3)

Compression work of process BC' on the gas is

Wpge = pAV = p,y (V1 — 3V7)

2
= —2paV1 = —3P2 (3V1)

2
= =3 3Rt {.p:(3V1) = 3RT:}

— —2RT1



Work done in process CA = pAV =0
Total work done in cyclic process ABC A is,

Wapca = Wap + Wpe + Wey
e 3RT1 ].Il 3 — 2RT1
— RT,(31n(3 — 2)

Question18

The pressure of a mixture of 64 g of oxygen, 28 g of nitrogen and 132
g of carbon dioxide gases in a closed vessel is p. Under isothermal
conditions if entire oxygen is removed from the vessel, the pressure of
the mixture of remaining two gases is

Options:

A.

p

ml%"

a

w3

Answer: D

Solution:

Step 1: Calculate moles of each gas



no, = 3 = 2 moles
28
nN, = 2_8 = 1 mole
132
nco, = E = 3 moles

Step 2: Add up all the moles for the total initial amount

n; = no, +nN2 +nCO2
=2+1+3=6moles

Step 3: Find out how many moles are left after removing all the oxygen gas
Only nitrogen (N5) and carbon dioxide (CO,) are left.

ny =ny, +nco, = 1 +3 = 4 moles

Step 4: Relate pressure and moles using the formula pV = nRT

Since temperature and volume stay the same, the pressure is directly proportional to the number of moles. So,
bi _ ni

by ng

The starting pressure is p, so

p

pf

s
1

So, the final pressure is py = %p

Question19

A sound wave of frequency 210 Hz travels with a speed of 330 ms ’

along the positive X-axis. Each particle of the wave moves a distance
of 10 cm between the two extreme points. The equation of the
displacement function ( s ) of this wave is (  in metre, ¢ in second)

Options:

A.

s(z,t) = 0.10 sin[4z — 1320¢t|m
B.

s(z,t) = 0.05sin[4z — 1320¢|m
C.

s(z,t) = 0.05sin[1320x — 4¢|m

D.



s(z,t) = 0.10sin[1320z — 4tjm

Answer: B

Solution:

Step 1: Find the amplitude.

The total distance from one extreme point to the other is 10 cm. So the amplitude is half of this: 5 cm = 0.05 m

Step 2: Find the angular frequency ((w)).

The frequency f is 210 Hz.

Angular frequency: w = 27w f = 2 X % x 210 = 44 x 30 = 1320 rad/s.
Step 3: Find the wave number (k).

The speed v is 330 m/s.

p—C)

Wave number: k = £ = 2222 = 4rad/m.

Step 4: Write the equation of the wave.

The standard equation for a wave traveling along the positive X-axis is s(z,t) = Asin(kz — wt).
Here, A = 0.05 m, k = 4 rad/m, and w = 1320 rad/s, so:

s(z,t) = 0.05sin(4z — 1320t)

Question20

A string vibrates in its fundamental mode when a tension 77 is
applied to it. If the length of the string is decreased by 25% and the
tension applied is changed to 75, the fundamental frequency of the

string increases by 100%, then % =

(Linear density of the string is constant)

Options:

A.

oo |eo

oo



©|oo

IN=)

Answer: D

Solution:

Step 1: Formula for Fundamental Frequency

The basic formula for the frequency of a vibrating string is:

f=%/%

Here, f is frequency, [ is the length of the string, T is the tension, and g is mass per unit length (which stays the
same in this problem).

Step 2: Frequency with Initial Length and Tension

The first frequency, with length [ and tension 77 is:
_ 1 /T
fr=9\/"
Step 3: Frequency After Changing Length and Tension

The length of the string is shortened by 25%, so the new length is 75% of I, or 21. The new tension is T and
the new frequency becomes 2 f; (it increases by 100%):

_ 1 [z
2f1_2(%z) I

Step 4: Set Up the Equation

Now, make it easier by expressing 2 f in terms of the formula:

_ 1 [T
21 = /2
1 1

Because splitting the denominator gives 2 X @~ G

Step 5: Plug f; from Step 2 into the New Equation

Replace f; in the new formula using the old frequency formula:

1 Ty 1 T.
2(4y/ %) = whr/ %
Step 6: Simplify the Equation

Multiply both sides to clear out the denominators:

1 A2 [T
l w3l m



Multiply both sides by 3!:

3./L =9, /L
1 p
Step 7: Get Rid of Square Roots by Squaring Both Sides

Square each side to eliminate the square roots:

0L — 4L
© u

The p cancels out:
9Ty = 4T>

. Fi T
Step 8: Find 7

Divide both sides by 47} to solve for %’:

L _ 9
T — 4
Question21

An object of height 3.6 cm is placed normally on the principal axis of
a concave mirror of radius of curvature 30 cm . If the object is at a
distance of 10 cm from the principal focus of the mirror, then the
height of the real image formed due to the mirror is

Options:
A.

5.4 cm

3.6 cm

1.8 cm

D.

2.7 cm

Answer: A

Solution:



Focal length of concave mirror

f:%:_TgO:—wcm

Object distance from the pole of the mirror

u=—(f+10) = —(-154+10) = 5cm

According to question, for real image formed by a concave mirror, the object must be placed beyond the focal
point. If the object is 10 cm from the principle focus and the focal length is 15 cm , the object distance from the
pole is

u=—(15+10) = —25 cm

Using mirror formula,

1 1 1
Fu'
11 1
15 2%
1 1 1 -2
v B 13 T
Jv=-375cm
_hy v
..m—h—O—T
:>£:_37'5
3.6 —25

=h; = —5.4cm

The negative sign indicates that the image is real and inverted.

Question22

(¢}
Monochromatic light of wavelength 6000A incidents on a small
angled prism. If the angle of the prism is 6°, the refractive indices of
the material of the prism for violet and red lights are respectively 1.52
and 1.48 , then the angle of dispersion produced for this incident light
is

Options:



24°

D.

0°

Answer: D

Solution:

To find the angle of dispersion, we use the formula:

d=(n1—ng)A

Here, n1 and n2 are the refractive indices for violet and red lights, and A is the prism's angle.
Plug in the values: n; = 1.52, np = 1.48, A = 6°.

d=1(1.52—-1.48) x 6 =0.04 x 6 =0.24°

So, the angle of dispersion is 0.24°, which is about 0.2°.

Question23

In Young's double slit experiment, if the distance between Sth bright
and 7th dark fringes is 3 mm , then the distance between S5th dark and
7th bright fringes is

Options:

3 mm

C.

5 mm

D.

4 mm

Answer: C

Solution:



Step 1: Find the position equations for the fringes.

The position of the nth bright fringe is given by: y,, = "? A

So, for the 5th bright fringe: y5 = 222

- Td
The position of the nth dark fringe is: y, = (2"_2; 2
For the 7th dark fringe: y7 = (2X72_dl)D/\ = 1322/\

Step 2: Use the given distance between 5th bright and 7th dark fringes.

Distance between the 7th dark and 5th bright fringe: y; — y5 = 1322’\ — %
First, make the denominators the same: 13213’\ — 10ng = 35;‘

The distance given in the question is 3 mm: % =3x10%m

Step 3: Find the value of %.

Divide both sides by 3: % = 1 x 10~ Now multiply both sides by 2: % =2 x 1073 m So,
LA —2mm ...(3)

Step 4: Find the positions needed for the second distance.

Position of the 7th bright fringe: y, = %

(2x5—=1)DA 9D
2d 2

Position of the 5th dark fringe: y; =

Step 5: Calculate the distance between Sth dark and 7th bright fringes.

I _ ) — IDA _ 9DA : . 14D)X _ 9D)X _ 5D)
Y7 —Ys = 3 5~ Make denominators the same: <57 = 5d

Step 6: Find the final answer using the value from earlier.

From(i),%zme,soz%:%x2mm:5mm

Final Answer: Distance between 5th dark and 7th bright fringes is 5 mm.

Question24

Four electric charges 2uC, Q,4uC and 12uC are placed on X-axis at
distance z = 0,1 cm, 2 cm and 4 cm respectively. If the net force
acting on the charge at origin is zero, then () =

Options:
A.

—-3.5uC



~1.75uC
C.
—2.75uC
D.
—5.5uC
Answer: B
Solution:
2uC Q 4uC 12pC
< |lcm —
— 2 cm —»
e 4cm »

Net force on the charge at origin = 0

2x107°Q | 2x10°xdx10°°
1 (1x1072)? (2x1072)? 0

47e 2x10%x12x107°
(4x107%)°

Q 4x107% 12x10°°
+ +
1074 4x107*  16x 1074
3
:>Q+10—6+Z x107% =0

7
:>Q+Z><10’6:0

7 7
= Q= - X 1075C = —Z#F = —-1.75uF

Question25

If a particle of mass 10 mg and charge 2uC at rest is subjected to a
uniform electric field of potential difference 160 V , then the velocity
acquired by the particle is

Options:

A.



Answer: D

Solution:

According to work energy theorem,

W =qAV
KE; — KE; = gAV

1
Emv2 —0=2x10"%x 160

1
= 5 X 10°2 =3.2x 107*

=0’ =64=>v=8m/s

Question26

The potential difference between points C' and D of the electrical
circuit shown in the figure is

E F
60 %60
1.8 A 113A -
A 3Qv g ﬂ.ﬁsnfﬂ-)v. AN D
4 A B C
$40
1A




Options:
A.

28V

32V

24V

D.
20V

Answer: A

Solution:

E F
g 60 ?SQ
1.8 A1 1.3 A}
4 A 20
i AN AN AN =YWy
30 B C
§_40
1A
G

Using, ¥I =0, at B,
Ipc=4+18=58A

Also,

At C,

Iop=58—-13—-1=35A

So, potential difference between C' and D is

Vep = Iecp X Rep
=3.5x8=280V




Question27

The length of a potentiometer wire is 2.5 m and its resistance is 8(2. A
cell of negligible internal resistance and emf of 2.5 V is connected in
series with a resistance of 242() in the primary circuit. The potential
difference between two points separated by a distance of 20 cm on the
potentiometer wire is

Options:
A.

1.6 mV
4.8 mV

6.4 mV
D.
3.2mV

Answer: C
Solution:

Total resistance, R = 242 + 8
= 25002

=~ Current in the primary circuit,

I =

|

— 25 _
Potential drop across the potentiometer wire,

V' =Ix Ry, =0.01x8
= 0.08V

= Potential gradient, K = %

=~ Potential difference between two points separated by a distance of 20 cm ,



V"=Kx1=0.032 x0.2
= 0.0064 V
=6.4x103V = 6.4mV

Question28

The magnetic field due to a current carrying circular coil on its axis at

a distance of \/ 2 d from the centre of the coil is B. If d is the diameter
of the coil, then the magnetic field at the centre of the coil is

Options:

A.

18B

27B
C.
3B
D.
9B

Answer: B

Solution:
pol R?
2(R? + 22)*/?
here, z = V2d = V2(2R) (.d =2R)
= 2v2R

B =

B =

ol R

2R? + (2V/2)
_ pol R?
2[R? + 8R?)*/?

3/2
,1%




2[(3R)?)*?
_ pol R’
2% (3R)3
B_ pol 1 ol
54R 27 2R
1
— BC = 27B
Question29

A square coil of side 10 cm having 200 turns is placed in a uniform
magnetic field of 2 T such that the plane of the coil is in the direction
of magnetic field. If the current through the coil is 3 mA , then the
torque acting on the coil is

Options:

A.

12 x 107 3Nm
B.

24 x 10°*Nm
C.

6 x 10 3Nm
D.

Z€10

Answer: A



Solution:

Torque, 7 = NLABsin§

— 200 x 3 x 1072 x (10 x 107%)” x 2 x sin 90°
=12x10*N—-m

Question30

The magnetic field at a point P on the axis of a short bar magnet of
magnetic moment M is B. If another short bar magnet of magnetic
moment 2 M is placed on the first magnet such that their axes are
perpendicular and their centres coincide. The resultant magnetic field
at the point P due to both the magnets is

Options:

A.
3B

B.

V3B

V2B
D.

2B

Answer: C

Solution:

On the axial position of bar magnet

Mo 2M
BI—EX 3

Similarly,
— b M
BQ = I X ]

here m' = 2m



Ho 2m
By == .

27 4r 3
Sil’lce,BlzBQ:B

Bresultant Y, B% + B%
— VB2 1+ B*=+2B

Question31

A circular coil of area 3 x 102 m2, 900 turns and a resistance of 1.8(2
is placed with its plane perpendicular to a uniform magnetic field of
3.5 x 107° T. The current induced in the coil when it is rotated
through 180° in half a second is

Options:
A.

2.1 mA
1.8 mA

1.5 mA

D.
2.7 mA

Answer: A

Solution:



A
Induced emf, e = —N —¢

At
_ 900 (¢ — ¢)
- At
—900 (BA cos 180° — BA cos0°)
At

= —900 —2BAN _ 900 x 254
- At - At

900 x 2x3.5x107° x3x 1072
0.5

=378 x 1073V

e 3.78 x 1073
F: _—e—=e——— —
R 1.8

—21x10°%A=21mA

Question32

An electric bulb, an open coil inductor, an AC source and a key are all
connected in series to form a closed circuit. They key is closed and
after some time an iron rod is inserted into the interior of the
inductor, then

Options:
A.

the glow of the bulb increases.

B.

the glow of the bulb remains unchanged.

C.

the glow of the bulb decreases.

D.
the bulb does not glow.

Answer: C

Solution:

When iron rod is inserted into interior of the inductor, then its self inductance increases.



Since, X1 = wL

i.e., X L X L

Thus, due to increase in the value of L, X, also increases.
Hence, current decreases.

Thus, the glow of the bulb decreases.

Question33

If the rate of change in electric flux between the plates of a capacitor
is 97 x 103Vms ™!, then the displacement current inside the capacitor
is

Options:
A.

0.36p A
0.25u A

3.14p A

D.
dp A

Answer: B
Solution:

Displacement current
do
I pu— B
D =¢0 dt

— 8.854 x 10712 x 97 x 103

—0.25 x 1079 A
=0.25p A

Question34



20 KV electrons can produce X- rays with a minimum wavelength of

Options:
A.

0.248A

B.

0.41A
C.

0.099 nm

D.
0.062 nm

Answer: D

Solution:

To find the smallest (minimum) wavelength of X-rays made by 20 kV electrons, use this formula:

Amin = % = :—“} where:

h = Planck's constant = 6.626 x 103* Js
¢ = speed of light = 3 x 10® m/s

e = charge of electron = 1.6 x 1071% C
V = voltage = 20,000 V=20 x 103 V

Plug in the numbers:

) - 6.626x1034x3x108
M 1 6x10719%20x 103

Solve the calculation:
Amin = 0.062 x 107 m
We can also write this as:

Question35

The ratio of wavelengths of second line in Balmer series and the first
line in Lyman series of hydrogen atom is



Options:

A.

Answer: C

Solution:

1 _ 11
F=R (%)
For the second line of Balmer series,

ni=2andns =4

1 1 1
So+—=R| = - —
v w)
1 1 3R
=k <z B E) ~ 6
AB=—
T AT 3R
For the first line of Lyman series,
ny = 1 and Ng = 2

1 1 1 1 3R
E‘R<F_§)_R(1_Z>_T

Question36

A radioactive material of half-life 2.5 hours emits radiation that is 32
times the safe maximum level. The time (in hours) after which the



material can be handled safely is
Options:

A.

10

B.

25

C.

5

D.
12.5

Answer: D

Solution:

The safe level of radiation is 32 times less than what the material gives off now.
Each time a half-life (2.5 hours) passes, the radiation becomes half of what it was before.

We can write this as: (%) "= 3% where n is the number of half-lives needed until the radiation is safe.

We know % = (%)5 So,n = 5.
This means it takes 5 half-lives to reach a safe level.

Calculating total time:

t _
m—5:>t—5><T1/2

Each half-life is 2.5 hours, so total time is:

t =05 x 2.5 =12.5hours

Question37

If the number of uranium nuclei required per hour to produce a
power of 64 kW is 7.2 x 10'®, then the energy released per fission is

Options:



A.

0.64 x 10710J
B.
3.2x107137J
C.

0.32 x 10710 J
D.
3.2x107107J

Answer: C

Solution:

EFE=Pxt

=64 x 10® x (60 x 60)
=64 x 10° x 3.6 x 10°
=23x10%J

.". Energy released per fission = ~

2.304 x 108
_ RN 032x 10107
7.2 x 1018

Question38

According to a graph drawn between the input and output voltages of
a transistor connected in common emitter configuration, the region in
which transistor acts as a switch is

Options:
A.

cutoff or saturation region
B.

active region

C.



active or saturation region

D.

cutoff or active region

Answer: A

Solution:

To use transistor as a switch in a common emitter configuration, the transistor operates in cutoff and saturation
region.

In cutoff region, the transistor is "off" and acts like an open switch, allowing no current to flow between the
collector and emitter.

In saturation region, the transistor is "on" and acts like a closed switch (short circuit) between the collector and
emitter, allowing maximum current to flow.

In active region, transistor works as an amplifier.

Question39

If the energy gap of a semiconductor used for the fabrication of an
LED is nearly 1.9 eV, then the color of the light emitted by the LED
is

Options:

A.

white
red

green

D.
blue

Answer: B

Solution:



hc

E

6.62 x 10734 x 3 x 108
1.9 x 1.6 x 10719

=6.53%x10 " m

~ 653 nm

The visible light spectrum ranges approximately 400 nm (violet) to 700 nm (red). A wavelength of 653 nm falls
with in the red part of the spectrum. Therefore, the colour of the light emitted by the LED is red.

Question4(

When the receiving antenna is on the ground, the range of a
transmitting antenna of height 980 m is (Radius of the Earth
= 6400 km )

Options:
A.

56 km
112 km

72.4 km

D.
224 km

Answer: B
Solution:

Range, d = V2Rh

— /2 x 6400 x 10° x 980
—112x 10°m = 112 km




