Questpix

(Held On Tuesday 31t January, 2023)

TIME:3:00PM to 6:00PM

MATHEMATICS

TEST PAPER WITH SOLUTION

SECTION-A
1. If ¢(X)=i)j((4\/§sint—3¢'(t)) dt, x>0,
XTI
4
then (I)'(E is equal to :
4
8
(1) T
T
4
2
) 6+ In
8
3
()6+\/E
4
4
()6—«5

Official Ans. by NTA (3)

QuestPix Ans. (3)

Sol. ¢'(x) = %[(éhﬁsinx —3¢'(x)).1 —O} —%XS/Z

(4v2sint -3¢'(t)) dt,
()
b33

(I)'(g] ) «/58+ 6

NP S—

2.

Sol.

If a point P (OL, B, y) satisfying

2 10 8
(OL B y) 9 3 8|= (O 0 O) lies on the plane
8 4 8

2x+4y+3z=>5, then 60+9B+7y is equal

to:

(H-1

2 =
5

5
3) 1

@) 11

Official Ans. by NTA (4)
QuestPix Ans. (4)

20+4B+3y=5 ... (1)
200+9B+8y=0 T 7))
10a+3p+4y=0  ...... (3)
8a+83+8y=0 ... 4)
Subtract (4) from (2)

—60+pB=0

Bp=6a .. 5)

From equation (4)

8o+48a+8y=0
y=-"Ta ieeenn (6)

From equation (1)
200+240—-21a=5

50.=5

a=1

B=+6, y=-7
S6a+ 9B+ Ty

=6+54-49
=11




Sol.

Questpix

Let a,a,,a,,.. be an AP. If a,=3,the
product a,a, is minimum and the sum of its first

n terms is zero, then n! — 4an( is equal to :

n+2)

(1)24
33
(2) Y

DR
4

@9

Official Ans. by NTA (1)

QuestPix Ans. (1)
at+6d=3,
Z=a(at3d)

= (3-6d) (3-3d)
=18d?-27d+9
Differentiating with respect to d
=36d-27=0

:>d=%, from (1) a = _?3, (Z = minimum)

Now, SH=E(—3 +(n —1)§J =0
2 4

=n=5
Now,

nl-4a .. =120-4(a,;)

=120-4(a +(35-1)d)

=120 - 4(_—3 +34. [%}
2 4
=120_4(:§{§9§j

=120-96 = 24

4.

Let (a, b) < (O, 271) be the largest interval for
which
sin”' (sin6)—cos™ (sinB) > 0,6 (0, 2),
holds. If

ax® +px +sin™ (X2 -6x + 10) +cos™"
(x*-6x+10)=0

and a—pB=b—a, then ais equal to:
T
1 -
()48
T
2 -
()16
T
3 —
()8
) =
12

Official Ans. by NTA (4)

QuestPix Ans. (4)

Sol. sin 'sin®— (g —sin'sin GJ >0

Co . T
:smlsm9>z

= ax” +px +sin” L(x - 3)2 + 1J +cos' L(x - 3)2 + 1J =0

x =3, 90c+3[3+g+0:0




Questpix

=90+3la-=|+Z=0
2) 2
=1200-n1=0

(X:_
12

5. Let y=y (X) be the solution of the differential

equation
(3y2 — 5x2)y dx + ZX(X2 — yz) dy = 0 such

(v(2)) -12v(2)

that y(l) =1. then is equal

to:

(1) 3242

(2) 64

(3) 162

(4) 32
Official Ans. by NTA (1)
QuestPix Ans. (1)

Sol. (3y” - 5x’ )y. dx + 2x(x2 —y? )dy =0
5x® — 3y
:‘%:‘};(X(Xz_yyz))
Put y = mx
am _m(5-m’)

= m+X. Ix = 2<1_m2)

L dm _ (5—3m2)m—2m(1—m2)

dx 2(1—m2)

- %qug( 2 Jam

m? -3

= In /=2 In [m|+2 In |m?-8/+C
3 3
2
3)-e
X
2
Put (x =1,y :1) :wegetc= —gln (2)
2
(3
X
2
= (XJKXJ 4 3J = 2.(x%?)
X X

Putx=2to gety (2)

y
X

Or, In |x|:§ln +§ln +C

=In|x Izgln Y +gln —gln(Z)
3 x| 3 3

:>y(y2 —12) —4x2x2x 22
= y® 12y =322
= |y*(2) -12y(2)| = 322

The set of all values of a® for which the line

X +y = 0 bisects two distinct chords drawn from a

1 1-
point P ~ra , -2 on the circle
2 2

2x” +2y° —(1+a)x—(1-a)y =0 is equal to:
(1) (8,)
@ (4,)
(3) (0, 4]
“4) (2,12]

Official Ans. by NTA (1)

QuestPix Ans. (1)




Questpix

Sol. X2+y2_(1+a)x_(1—a)y =0
2 2

Centre (1+a,1—aJ:> (h,k)
4 4

P(1+a,1_ajz>(2h,2k)
2 2

Equation of chord =T =5,

2h(x+A 2k)(y—A
(e i) (5

= 2).% ~2h (1) + 2kA
Now, A(2h,2k) satisfies the chord
- (2h-2k)A-h(x+1)-k(y-2)
= 20° +4kh —4hi+hh kAL +hx +ky =0
= 20" +A(3k-3h)+ky+hx =0
=D>0
= 9(k-h) -8(ky+hx)>0
= 9(k—h) - 8(2k*+2h*)>0
= -7k* —7h* -18kh >0
= 7k* +7h* +18kh <0

_ 2 2 _ 9
ISl B B P Rl D)
4 4 16

<0, a’=t

16 16

_ 7{2(1+a2)J+ 18(1-a’)

7

:§(1+t)+M

16

<0

14+14t+18—-18t
= <
16

0

=4t > 32

t>8 a’>8

7.  Among the relations

S:{(a,b):a,beR—{O},2+%>0}

And T={(a,b):a,beR,a’—b’ €Z},
(1) S is transitive but T is not
(2) T is symmetric but S is not
(3) Neither S nor T is transitive
(4) Both S and T are symmetric
Official Ans. by NTA (2)
QuestPix Ans. (2)
Sol.  For relation T =a?-b*= — 1
Then, (b, a) on relation R
=b*-a’=-I

. T is symmetric

S:{(a,b):a,beR—{O},2+%>0}

2+3>O:>2>—2,:>E<_—1
b b a

If (b, a) €S then
2 4+ — not necessarily positive
a

.. S is not symmetric

8. The equation
e™ +8e™ +13e™ —8e*+1=0,x € R has:

(1) two solutions and both are negative

(2) no solution

(3) four solutions two of which are negative

(4) two solutions and only one of them is negative
Official Ans. by NTA (1)

QuestPix Ans. (1)




Sol.

Questpix

e™ +8e™ +13e™ -8e* +1=0

Let e* =t

Now, t* +8t* +13t* -8t +1=0

Dividing equation by t?,

t? +8t+13—§+i2=0
t t

t2+tl2+8Lt—%J+13:O

2
(t—lj +2+8(t—1j+13:0
t t

1
Lett——=2z
t

7z +82+15=0
(z+3)(z+5)=0
z=-3orz=-5

So, t—l=—3 or t—l:—5
t t

t2+3t—1=0or t>+5t—-1=0

_-3x\13 5429
2 2

t

as t =€ sot must be positive,

:Jﬁ—s Or@—5

t
2 2
J13-3 J29 -5
So, x=1n 2 orx =In 2

Hence two solution and both are negative.

The number of values of T € {p, q,~p,~ q} for

which ((p A q) = (r \Y, q)) A ((p A r) = q) isa
tautology, is:

(H3

)2

3)1

@4

Official Ans. by NTA (2)

QuestPix Ans. (2)

Sol. ((p/\q):> (rvq))/\((p/\r): q)

10.

Sol.

We know, p=>q is equivalent to
~pvq

(~(pra)v(rva))a(=(par))va)
:>(~ pv~quvq)/\(~pv~rvq)
=(~pvrvt)a(~pv~rvq)
=(t)a(~pv~rva)

For this to be tautology, (~ pv ~ r v ) must be

always true which follows for r =~ p or r =q.

Let f:R—{2,6} —R be real valued function

2
defined as f(X):w. Then range of f'is
x°—=8x+12

(1) —OO,—E U[07OO)
4 ]

(2) —OO,—E U(0,00)
4

b [fn-2 || 2.c)
4 | 4
21

4) —oo,—Z U[L o)

Official Ans. by NTA (1)
QuestPix Ans. (1)

x?+2x +1
Lety = 5——

x°—8x+12
By cross multiplying

yx® —8xy+12y —x* —2x—-1=0
x*(y-1)-x(8y+2)+(12y-1) =0
Casel,y #1
D>0
= (8y+2)?—4(y-1)(12y-1)>0
= y(dy+21)>0

+ | . | +

-21 0
4

ye(—oo,%Ju[O,oo)-{l}

Case2, y=1

x+2x+1=x"—-8x+12
10x =11




11.

Sol.

12.

Questpix

11
X = —

= So, y can be 1
10 Y

Hence y € [—oo,%J U[O,oo)

<\/8x+1+\/3X—1)6+(\/3x+1—\/3x—1)6 ;
(x+ 1) +{x 1)

X—0

(1)is equal to 9
(2) is equal to 27

(3) does not exist
, 27
(4) is equal to ?

Official Ans. by NTA (2)
QuestPix Ans. (2)

(J3x+1 +\/3x—1)6 +(J3x+1 —\/3x—1)6 \

lim X

X0 6 6
(x+\fx2 —1) +(x— x? —1)

Let P be the plane, passing through the point

(1, -1, - 5) and perpendicular to the line joining
the points (4, 1, - 3) and(2, 4, 3) . Then the

distance of P from the point (3, -2, 2)is

(1) 6
24
3)5
@7

Official Ans. by NTA (3)
QuestPix Ans. (3)

Sol.

13.

Sol.

Equation of Plane :
2(x-1)-3(y+1)-6(z+5)=0
Or 2x—-3y—-6z=35

= Required distance =
2(3)-3(-2)-6(2) -5

J4+9+36

=5

The absolute minimum value, of the function
f(x)=x*—x+1] +LX2 —X+1J, where  [t]
denotes the greatest integer function, in the interval
[-1,2],1s:
3
1 —
€] 1
3
@ 3

€)

(@2 BTN I )

4 —
“) 1
Official Ans. by NTA (1)
QuestPix Ans. (1)

f(x)z‘xz—x+1‘+[x2—x+1]; xe|-1,2]

Let g(x)=x"-x+1

‘Xz —x+1‘ and [x2 —X+2:'
Both have minimum value at x =1/2

= Minimum f(X) = %+ 0

3
4




14.

Sol.

15.

Questpix

Let the plane P: 8x+ o,y +a,z+12=0 be

X+2 y-3 z+4
3 5

the intercept of P on the y-axis is 1, then the
distance between P and L is :

(1) V14
6

2

@ iz
2

3) \/;
7

Official Ans. by NTA (1)
QuestPix Ans. (1)
P: 8x+a,y+a,z+12=0

parallel to the line L : f

x+2 y-3 z+4

2 3 5
* Pisparallel to L

=8(2)+a,(3)+5(a,)=0
= 3o, +5(a, ) =—16

L:

Also y-intercept of plane P is 1

=a, =-12

And o, =4

= Equation of plane P is 2x —3y+z+3=0

= Distance of line L from Plane P is
0-3(6)+1+3

Ja+9+1
i

The foot of perpendicular from the origin O to a

plane P which meets the co-ordinate axes at the
points A, B, Cis (2, a, 4), a € N. If the volume of
the tetrahedron OABC is 144 unit’, then which of
the following points is NOT on P?

(1) (2,2,4)

(2)(0,4,4)

(3)(3,0,4)

4) (0,6,3)

Official Ans. by NTA (3)

QuestPix Ans. (3)

Sol.

16.

Equation of Plane:

(21+2)+4k). | (x-2)i+(y-a)j+(z-4)k | =0

= 2x+ay+4z=20+a’

2
jAE[QO;a ,o,oJ

2
BE[O, 20+a ,O]
a

2
05(0,0,20”}

= Volume of tetrahedron

2 2 2
:l 20+a ' 20+a ' 20+a 144
6 2 a 4
3
:>(2O+a2) —144x48xa

=a=2
= Equation of plane is 2X + 2y + 4z =24

Or x+y+2z=12

Not lies on the Plane

= (3,0,4)
X+y+2z=12
Let the mean and standard deviation of marks of

class A of 100 students be respectively 40 and

a(>0), and the mean and standard deviation of

marks of class B of n students be respectively 55
and 30 - o . If the mean and variance of the marks
of the combined class of 100 + n students are
respectively 50 and 350, then the sum of variances
of classes A and B is:

(1) 500 (2) 650

(3) 450 (4) 900

Official Ans. by NTA (1)

QuestPix Ans. (1)




Sol.

17.

Questpix

A B
x1 =40 X2 =55

A+B
x =50
c,=a o’ =350

n, =100

c,=30-a

n,=n 100+n

100x 40+ 55n
100 +n
5000 +50n = 4000 + 55n
1000 = 5n
n =200

X =

c,’ = - 55
100

D> x4+ fo

300

350=06 %=

(x)

(1600 +a)x100 + (30~ at)* + 3025 | x 200
300

350 = ~(50)°

2850x3=a”+2(30-a)’ +1600 + 6050
8550 = o® +2(30 — )" + 7650
a? +2(30-a)" =900

o’ —400.+300=0
a =10,30

52 +0,2 =10 +20% =500
Let: a=i+2j+3k, b=i-j+2k and
E=5i—3j+3k be there vectors. If T is a

vector such that, rxb =cxb and r.a=0. Then

12

25|r| isequal to

(1) 449 (2) 336
(3) 339 (4) 560

Official Ans. by NTA (3)

18.

Sol.

QuestPix Ans. (3)

A N

Sol. 5:i+2j+3

boijid
¢=5i—3j+3k
(r-c)xb=0, ra=0
—r-c=2Ab

Also, (E+M§).5 =0
= 5.E+7\,(5.B):0

ao2e 8

ab b
) 5(5?—3%312}—8(?—%212}
Tr =

5

. 17i=T5+k
r=————

5

201
[r| = —-(289+50)
25
2
25[r| =339
Let H be the hyperbola, whose foci are (1+ \/E, 0)

and eccentricity is \/E . Then the length of its lat

us rectum is

(1)2
5
(3) >

2)3
3
4) =
4 5
Official Ans. by NTA (1)

QuestPix Ans. (1)
2ae:‘(1+x/§)—(1+\/§)‘ =22
ae = \/5

a=1

=>b=1 e= \/5 = Hyperbola is rectangular

2
SLR=2Z _,
a




Questpix

16+20J_

19. Let o > 0. Ifj

e

then o is equal to :

(12
(2)4

()2
(4) 22
Official Ans. by NTA (1)

QuestPix Ans. (1)

Sol. After rationalising

Ig(mw;)

l[(x +o)? —o(x+a)

112
alb

1/2

S =R

Q

1(5 52 20 2 2
=—| =(20)"" ——(20)"" + =
a[2< -2 42

_ 1 QT2 512 9BI2 (512 gam
o 5 3 3
_o[ 2027 2
5 3 3

(24J_ 2072 +10)

Now,

o 16 + 2042
- (4& +10) -

=a=2

5/2
o’ —

3/2 ]

(X+G.)5/2 _ag(x+a)3/2 +§X5/2J o

2 2
L

M

15

0

3

(4( +10)

5/2J

20.

Sol.

So,

21.

i-1

The complex number z = is equal

T . . T
cos—+1sin—

3 3
to:

5n
(D) \/_(COSE—I-I s1n—J

12

2) cosl -1 sinﬂ
12 12

12

3) f{cosﬁ+1 s1nlJ

“4) \/E 1(0055—1 smi—gJ

Official Ans. by NTA (1)
QuestPix Ans. (1)

7 1i—-1

T T
cos— +1 sin—
3 3

Apply polar form,

J3-1
2

rcosO =

\/§+1

2

«/§+1
J3-1

rsin =

Now, tan0 =

62"
12

The Coefficient of X

(4}(
—_— 4
5

Official Ans. by NTA (5040)

6 . .
, in the expansion of

5

9
LA

2x

QuestPix Ans. (5040)




Questpix
4x 5
JR— +_

9
Sol: 5| s
5 2x

Now, Tr= QCr.(

e,

Coefficient of X ° i.e. 9-3r=-6 =>r =5

4x

5

5

) ()

4\ (5Y
So, Coefficient of x ®= 9C5 —| .| =] =5040
5 2
22.  Let the area of the region
{(x,y):|2x—1|£y$|x2—x|,0Sx§1}be A.
Then (6A+11)?is equal to
Official Ans. by NTA (125)
QuestPix Ans. (125)
Sol: y > |2X—1 , ¥y ‘Xz —X‘

rpe

1
Both curve are symmetric about X = 5 Hence

1
A=2 T ((X—XZ)—<1—2X))dX
%
2
A=2 T (—X2+3X—1)dx=2(_—X3+§X2—X
35 2

2

On solving 6A+11 = 55

(6A+11)" =125

1

2
36

2

23, If P :®7'P =11:21 then n®+n+15 is

equal to:
Official Ans. by NTA (45)
QuestPix Ans. (45)

S @n+D)!n-1)! 11

Sol: =—
n+2)!2n-1)! 21

(2n+1)(2n) _ 11
m+2)(n+n 21

2n+1 11
- - - -
(n+1)(n+2) 42

=>n=>5
=n’+n+15=25+5+15=45

If the constant term in the binomial expansion of
9

24.

5
x2

2 x'

is — 84 and the Coefficient of X" is

2%B, where B<0 is an odd number, Then
|0c€ —B| is equal to

Official Ans. by NTA (98)

QuestPix Ans. (98)

5 9

X2 _4

2 x'

9-r
2
()

2971'

Sol. In,

4

(
X

[

9 45 5r
———1Ir

gy 2

29—r
=45-5r -2lr =0

|

45
r=—— e 1
5+21 N
e
Now, according to the question, (—1) 29_; 4" = -84

(1) °c,2"° =21x4
Only natural value of r possible if 3r —9 =0

r=3and °C, =84

10



Questpix

.. 1 =5 from equation (1)

45 5r
Now, coefficient of X = x2 2 atl=35, gives
r=5
4° u
e, (1) % - 2 xp
2
=—63x2’
= a=7,p=-63
. value of |oc€ - B| =98
25. Let ':1, B, cbe three vectors such that

‘£‘=\/ﬁ, 4‘6‘:‘6‘:2 and 2(;XB)=3(6XQ).

- - 2
If the angle between b and c is ?n, then
axc

%

Official Ans. by NTA (3)
QuestPix Ans. (3)

Sol. 2(axb)=3(cxa)

2
J is equal to

5><(215+3E)=0
5:x(25+36)

\5\2 = 2*[2b + 3¢

‘2

of =22 (4fp[ +oef +12bc)
31=31A"=A=+1
a=+(2b+3c)

‘éxé‘ Q‘BXE‘

@5\2255+3a5

@xq2=@ﬂq?{gef=g

i 2y

il 1.3
4 2

g‘f? =3

26. Let S be the set of all a € N such that the area of
the triangle formed by the tangent at the point

P (b, ¢), b,c € N, on the parabola y*> = 2ax and the

lines x = b, y = 0 is 16 unit?, then Za is equal
aeS

to .

Official Ans. by NTA (146)

QuestPix Ans. (146)

Sol.
0,0
0.0 Ay P(b, y2 =2ax
« B(b,0) 0 AG.0) o
v T

As P (b, c) lies on parabola so ¢c® = 2ab ---- (1)

Now equation of tangent to parabola y2 = 2ax in point

formis yy,

Za(x+—2Xl), (x0y,) = (b.c)

= yc =a(x+Db)
For point B, put y = 0, now x=-b

So, area of APBA , %x AB x AP =16

:>%><2b><c:16

= bc =16
As b and c are natural number so possible values of
(b, ¢) are (1, 16), (2, 8), (4.,4), (8, 2) and (16,1)
2
Now from equation (1) a = ;_b and a e N, so

values of (b, C) are (LlG), (2,8) and (4, 4) now

values of are 128, 16 and 2.
Hence sum of values of a is 146.

27. The sum

1*-2.3*+3.5* 4.7 +5.9° -
is .

Official Ans. by NTA (6952)
QuestPix Ans. (6952)

Separating odd placed and even placed terms we
get

11



28.

Questpix

S=(1.12+3.5% +....15.(29)%) — (2.3 + 4.7
+....+14.(27)*

S= ZS:(Qn -1)(4n-3)* - 27:(2n)(4n -1)?

Applying summation formula we get

=29856 — 22904 = 6952

Let A be the event that the absolute difference
between two randomly choosen real numbers in

the sample space [0,60] is less than or equal to a
11 .
JAf P (A)= % , then a is equal to

Official Ans. by NTA (10)
QuestPix Ans. (10)

Sol: [x—y|<a=-a<x-y<a

29.

= x-y<aandx-y>-a

(60 - a, 60)
E
F D

(0,60),

(0,2) G
C (60, 60-a)

(60, 0)

/ ° B
A (a, 0)

_ ar(OACDEG)
PA) = (OBDF)
3 ar(OBDF)-ar(ABC)-ar(EFG)
- ar(OBDF)
2 1 21 2
. 1 (60) —5(60—31) —5(60—21)
36 3600

= 1100 = 3600 — (60 — a)2

= (60 —a)2 = 2500 = 60 —a =50

= a=10

Let A=[a;],a; € Z(1[0,4],1<i,j<2. The

number of matrices A such that the sum of all

entries is a prime number pe(2,13) is

Official Ans. by NTA (196)

QuestPix Ans. (204)
Asgivena+b+c+d=3or5or7orll
if sum =3

30.

Sol.

I+xX+X" +.....+X
1-x)'1-x)"* >x°
40, =50, =20
Ifsum=>5
(1-4x")1-x)"* >x°
= 510, —4x*01C, = °C, —4 =52
Ifsum=7
(1-4x>)1-x)"* >’
= "1 C, - 1C, =" C, -4 =52
If sum=11
(1-4x’ +6x')1-x)* »>x"
= MG, -4 C, + 6.4 C,
="C,, —4.°C, +6.4 =364 —-336+24 =52

.". Total matrices =20 + 52 + 80 + 52 =204
Let A be a nxXn matrix such that |A]=2. If the
determinant of the matrix Adj (2. Adj(2A™1)). is 2%,
then n is equal to
Official Ans. by NTA (5)
QuestPix Ans. (5)

‘Adj(zAdj(ZA‘l))‘

- [2Adj( Adj(2A™ ))\“’1

n-1

=2 |Adj(2A™)
(n—l)(n—l)

— 2n(n—1) ‘(ZA—I)

(n-1)(n-1)

_ 2n(n—1)2n(n—1)(n—1) ‘A71

1

_ 2n<n—1)+n(n—1)(n—1)
(n-1)?

A

2n(n71)+n(n—1)(n—l)

2(1171)2
= 2n(n—1)+n(n+1)2_<n_1)2
= 2(n*1)(n27n+1)
Now, 200" -0+
2(n—1)(n2—n+1) _ o84
So,n=35

12



Questpix

(Held On Tuesday 31 January, 2023)

TIME:3:00PM to 6:00PM

PHYSICS TEST PAPER WITH SOLUTION
SECTION-A Sol. d=h (1 _ i)
31. The H amount of thermal energy is developed by a 3
resistor in 10 s when a current of 4A is passed 30= h(l _E)
through it. If the current is increased to 16A, the 30=h xé
thermal energy developed by the resistor in 10 s
] h=75cm
will be:
34. A stone of mass 1 kg is tied to end of a massless
(HH (2) 16H : : :
string of length 1 m. If the breaking tension of the
3) % (4) 4H string is 400 N, then maximum linear velocity, the
stone can have without breaking the string, while
Official Ans. by NTA (2)
. rotating in horizontal plane, is:
QuestPix Ans. (2)
(1) 20 ms™ (2) 40 ms™!
Sol. H=i?Rt=4?R x 10 = 160R
(3) 400 ms™! (4) 10 ms™!
H' =PRt=162R x 10=2560R =16 H Official Ans. by NTA (1)
32. A body is moving with constant speed, in a circle QuestPix Ans. (1)
of radius 10 m. The body completes one revolution - 8.
in 4 s. At the end of 3rd second, the displacement Sol. 0y 1= r
of body (in m) from its starting point is: —
(1) 30 @) 151 V={m
() 5m (4) 10V2 = /400><1 — 20 ms"!
Official Ans. by NTA (4) 1
QuestPix Ans. (4) 35. For a solid rod, the Young's modulus of elasticity is
Sol. 3.2 x 10" Nm? and density is 8 x 10° kg m. The
0 = 3 X 21T = 3 =3 velocity of longitudinal wave in the rod will be.
4 2
1) 145.75 x 10° ms™!
= |Displacement| =v2R M ms
=0 (2) 3.65 x 10> ms™!
-10v2Z m (3) 18.96 x 10° ms!
33. A microscope is focused on an object at the bottom (4) 6.32 x 10° ms™
of a bucket. If liquid with refractive index gis Official Ans. by NTA (4)
poured inside the bucket, then microscope have to QuestPix Ans. (4)
be raised by 30 cm to focus the object again. The Sol. V Y
height of the liquid in the bucket is : o Y
(1) 75 cm (2) 50 cm
11
(3) 18 cm (4) 12 cm - /ﬂ
. 8000
Official Ans. by NTA (1)
=6.32 x 10°ms’!

QuestPix Ans. (1)




36.

Sol.

37.

Sol.

Questpix

A long conducting wire having a current I flowing
through it, is bent into a circular coil of N turns.
Then it is bent into a circular coil of n turns. The
magnetic field is calculated at the centre of coils in
both the cases. The ratio of the magnetic field in

first case to that of second case is:

()N:n (2) n* : N?
(3)N?:n? 4n:N
Official Ans. by NTA (3)

QuestPix Ans. (3)

Let the length of wire is /, thus the radius of first

coil
l . .
R, = Py and the radius of second coil
l
Ry = —
2 2nn
__ MoNi _ uoNZn'i
So By = Sr-="
2nN
. 2.
__ uoni _ pon°mi
And B, = 2 T
2nn
By _ N?
So Bz nz

Heat energy of 735 J is given to a diatomic gas
allowing the gas to expand at constant pressure.
Each gas molecule rotates around an internal axis

but do not oscillate. The increase in the internal

energy of the gas will be:

(1)5251] (2)4411]
(3)5721] (4) 7351
Official Ans. by NTA (1)
QuestPix Ans. (1)

Q =nCpAT

7R
735:n><7><AT

n

105= =R AT
2

Since diatomic gas has degree of freedom =5
5n

525 = - R AT

AU = 525]

38.

Sol.

39.

Sol.

Given below are two statements
Statement I: For transmitting a signal, size of

antenna (/) should be comparable to wavelength of
signal (at least / = % in dimension).

Statement II: In amplitude modulation, amplitude
of carrier wave remains constant (unchanged).

In the light of the above statements, choose the
most appropriate answer from the options given
below.

(1) Both Statement I and Statement II are correct
(2) Both Statement I and Statement II are incorrect
(3) Statement I is incorrect but Statement II is correct
(4) Statement I is correct but Statement 11 is incorrect
Official Ans. by NTA (4)

QuestPix Ans. (4)

In amplitude modulation, amplitude of Carrier

wave changes and frequency remains same.

Minimum size of antenna is Z

The number of turns of the coil of a moving coil
galvanometer is increased in order to increase
current sensitivity by 50%. The percentage change
in voltage sensitivity of the galvanometer will be :
(1) 100% (2) 50%

(3) 75% (4) 0%

Official Ans. by NTA (4)

QuestPix Ans. (4)

Current sensitivity

6 _nap

i K

L nAB
Voltage sensitivity = ——
KR

As current sensitivity increases by 50%
So number of turns increases by 50%
Resistance also increases by 50%

Therefore, voltage sensitivity remains constant.



40.

Sol.

41.

Sol.

42.

Questpix

If the two metals A and B are exposed to radiation
of wavelength 350 nm. The work functions of
metals A and B are 4.8 eV and 2.2 eV. Then
choose the correct option

(1) Metal B will not emit photo-electrons

(2) Both metals A and B will emit photo-electrons
(3) Both metals A and B will not emit photo-
electrons

(4) Metal A will not emit photo-electrons

Official Ans. by NTA (4)

QuestPix Ans. (4)

for photo-emission
hv> ¢

E of photon = _ 12400 _ 124

12400
— = =—=3.54¢eV
350x10° 35004 35

for ¢;, hv <P, 3.54eV <4.8¢eV
for ¢,, hv <, 3.54eV >22¢eV
So, second plate will be able to emit electron.

A body weight W, is projected vertically upwards
from earth's surface to reach a height above the
earth which is equal to nine times the radius of

earth. The weight of the body at that height will be:

w w
= 2) =

w w
32 @Y
Official Ans. by NTA (2)

QuestPix Ans. (2)
,_90 _90 _ 90

(£)2 T 102 100

w
=>W=—
100

Match List-I with List-II.

List-1 List-11
A. | Angular I [ML2T-2]
momentum
B | Torque I | [ML-2T1-2]
C | Stress 11 | [mr2r-1]
D | Pressure gradient | IV | [ML-1T-2]

Sol.

43.

Sol.

44.

Sol.

Choose the correct answer from the options given
below:

(1) A-1, B-1V, C-I1I, D-1I

(2) A-111, B-1, C-1V, D-11

(3) A-I1, B-I11, C-1V, D-1

(4) A-1V, B-I1, C-1, D-1IT

Official Ans. by NTA (2)

QuestPix Ans. (2)

[t] = [x][F] = [L] [MLT?] = [ML’T *]

-2
[Stress] = % = % = [ML'T?]
—1p—2

[PI'GSSUI‘Q gradient] = % = % = [ML—ZT-Z]

[L] = [<][t] = [ML*T ?][T] = [ML*T ]

An alternating voltage source V = 260 sin (628t) is
connected across a pure inductor of 5 mH.
Inductive reactance in the circuit is:

(1) 3.14Q (2) 6.28Q
(3) 0.5Q (4) 0.318Q
Official Ans. by NTA (1)

QuestPix Ans. (1)

XL =L =200m x5x 1073

=t Q
=314 Q
Match List-I with List-II.

List-I List-1T

Microwaves | | Physiotherapy

UV rays 11 Treatment ofcancer

Infra-red rays | III | Lasik eye surgery

o|la|w|»

X-rays IV | Aircraft navigation

Choose the correct answer from the option given
below:

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

(2) A-1V, B, C-11, D-III

(3) A-1V, B-1II, C-1, D-II

(4) A-111, B-11, C-I, D-IV

Official Ans. by NTA (3)

QuestPix Ans. (3)

UV rays are used for Lasik eye surgery. IR is used
for physiotherapy. X-rays are used for cancer
treatment. And Microwaves are used for aircraft

navigation.
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45.

Sol.

46.

Sol.

47.

Sol.

Questpix

The radius of electron's second stationary orbit in
Bohr's atom is R. The radius of 3rd orbit will be

(3 (2) 2.25R
(3) 3R (4) 9R
Official Ans. by NTA (2)
QuestPix Ans. (2)

n2
R =0.529 ?A
R3 9

R, 4
_9
Ry =-R,

Rs; = 2.25R
Under the same load, wire A having length 5.0 m
and cross section 2.5 x 10> m? stretches uniformly
by the same amount as another wire B of length
6.0 m and a cross section of 3.0 x 10~ m? stretches.
The ratio of the Young's modulus of wire A to that
of wire B will be:
(H1:4 2)1:1
3)1:10 @1:2
Official Ans. by NTA (2)
QuestPix Ans. (2)
AL; = AL,
FiLy _ FLp
ArY)  AgY,
5 - 6
25x1075xY; 3 x1075x Y,
1
Y—2 =1
Considering a group of positive charges, which of

the following statements is correct?

(1) Net potential of the system cannot be zero at a
point but net electric field can be zero at that point.

(2) Net potential of the system at a point can be
zero but net electric field can't be zero at that point.
(3) Both the net potential and the net field can be
zero at a point.

(4) Both the net potential and the net electric field
cannot be zero at a point.

Official Ans. by NTA (1)

QuestPix Ans. (1)

Since potential of positive charge is always
positive & electric field is a vector. So two electric
field can be get cancelled if it has same magnitude
& opposite direction.

48.

Sol.

49.

A body of mass 10 kg is moving with an initial
speed of 20 m/s. The body stops after 5 s due to
friction between body and the floor. The value of
the coefficient of friction is: (Take acceleration due
to gravity g = 10 ms?)
(0.2 (2)0.3
3)05 404
Official Ans. by NTA (4)
QuestPix Ans. (4)

v=u-+at
=0=20+(-ug) (5
=>u=04
A hypothetical gas expands adiabatically such that
its volume changes from 08 litres to 27 litres. If the
ratio of final pressure of the gas to initial pressure

of the gas is 1% Then the ratio of <% will be.
81 Cy
4 3
M3 27

1 3
33 4)3
Official Ans. by NTA (1)

QuestPix Ans. (1)

Sol.

50.

Sol.

For adiabatic process

PVY = Constant, where y = e
Cv
P, _ (VoY
5= ()
81 _ (27\Y
%= %)
3\* _ 3)\3Y
(2)=()

Given below are two statements:
Statement I: In a typical transistor, all

_ 4
:>)/—§

three
regions emitter, base and collector have same
doping level.

Statement II: In a transistor, collector is the
thickest and base is the thinnest segment.

In the light of the above statements, choose the
most appropriate answer from the options given
below.

(1) Both Statement I and Statement II are correct
(2) Both Statement I and Statement II are
incorrect

(3) Statement I is incorrect but Statement II is
correct

(4) Statement I is correct but Statement II is
incorrect

Official Ans. by NTA (3)

QuestPix Ans. (3)

Statement-I is false but Statement-II is true.


https://t.me/%2Bn_tmYSAv0P1mZDg1
https://t.me/%2Bn_tmYSAv0P1mZDg1

51.

Sol.

52.

Sol.

53.

Sol.

Questpix

SECTION-B
A series LCR circuit consists of R=80Q. X;=100€2,
and Xc=40€Q. The input voltage is 2500 cos(100 xt) V.
The the
is A.
Official Ans. by NTA (25)
QuestPix Ans. (25)
Z=\JR? + (X, — X¢)?
/802 + (100 — 40)2 = 100 Q
i =22 = 254

amplitude of current, in circuit,

Two light waves of wavelengths 800 and 600 nm
are used in Young's double slit experiment to
obtain interference fringes on a screen placed 7 m
away from plane of slits. If the two slits are
separated by 0.35 mm, then shortest distance from
the central bright maximum to the point where the
bright fringes of the two wavelength coincide will

be mm.
Official Ans. by NTA (48)

QuestPix Ans. (48)

MD _  A,D
Mg T e

800n, = 600n, :»% -

2

A w

Minimum nn; = 3 & n, =4

3X800nmX7m _

Minimum separation = 48

0.35mm

A water heater of power 2000 W is used to heat
water. The specific heat capacity of water is 4200 J
kg! K'. The efficiency of heater is 70%. Time
required to heat 2 kg of water from 10°C to 60°C
is S.

(Assume that the specific heat capacity of water
remains constant over the temperature range of the
water).

Official Ans. by NTA (300)

QuestPix Ans. (300)

Pxtxmn =ms AT

2000 x tx 0.7=2 %1000 x 4.2 x 50

t=300s

54.

Sol.

5S.

Sol.

A ball is dropped from a height of 20 m. If the
coefficient of restitution for the collision between
ball and floor is 0.5, after hitting the floor, the ball
rebounds to a height of m.

Official Ans. by NTA (5)
QuestPix Ans. (5)

(VI)Z €2 VZ

> _ _ _ 2 _ 2
h 29 > e‘h=(0.5)"x 20
20
=— = 5m

4
h’=5m

Two discs of same mass and different radii are
such that their
thicknesses are 1 cm and 0.5 cm respectively. The

made of different materials

densities of materials are in the ratio 3:5. The

moment of inertia of these discs respectively about

their diameters will be in the ratio of g . The value

of x is

Official Ans. by NTA (5)
QuestPix Ans. (5)

Mass of both disc is equal
So=> Mi=M-

= (”7”12)h1P1 = (ﬂrlz)thz

1 P1_
= T'IZX_X_— TZZ

hy  p2
3
= rix2xB= 2 A2
P2 P2 5
P2 5
- 22
P1 3
rj=(ﬂ_z>=(5)
132 2p,q 6
1



https://t.me/%2Bn_tmYSAv0P1mZDg1

56.

Sol.

57.

Sol.

Questpix

If the binding energy of ground state electron in a
hydrogen atom is 13.6 eV, then, the energy
required to remove the electron from the second
excited state of Li 2" will be: x x 10! eV. The value

of x is
Official Ans. by NTA (136)

QuestPix Ans. (136)

ZZ
Eg = 13.6 —
For Li %,
z=3,n=3

Eg = 13.6 () = 13.6 ¢V

For the given circuit, in the

|VB-VD| = V.

steady state,

el
6V

Official Ans. by NTA (1)
QuestPix Ans. (1)

6V

58.

Sol.

In steady state the capacitors will act as the open
wire. Hence the circuit will be as above. If V. =0V
then the potential at points A, B, C and D will be
Va=6V

Va-Vp=4V

Vy, =2V

Va—Vqa=10x0.5

Vg=1V

Vo—Vg=1V

Two parallel plate capacitors C; and C, each
having capacitance of 10 uF are individually
charged by a 100 V D.C. source. Capacitor C; is
kept connected to the source and a dielectric slab is
inserted between it plates. Capacitor C, is
disconnected from the source and then a dielectric
slab is inserted in it. Afterwards the capacitor C; is
also disconnected from the source and the two
in parallel

capacitors are finally connected

combination. The common potential of the
combination will be V. (Assuming
Dielectric constant = 10)
Official Ans. by NTA (55)
QuestPix Ans. (55)
A B
K=10
10pF |:|
—{ 10pF }7
< 100 V >
1000 -1000 10000 -10000
C=100uF C=100uF
_ 1000+10000
100+100
_ 11000
"~ 200

=55V



59.

Sol.

Questpix

The displacement equations of two interfering

waves are given by
y1=10sin (¢ + g) cm,

y, =5[sin(@t) + V3 coswt]em respectively. The

amplitude of the resultant wave is cm.

Official Ans. by NTA (20)
QuestPix Ans. (20)
yi=5 [sin(wt) + \/§cos(wt)]

=10sin (wt + g)
y2=10sin (a)t + g)
VITV2 = Vresuiam: =10Sin (a)t + g) + 10sin (wt + g)

Vresultant =20sin ((A)t + g)

Amplitude = 20

60.

Sol.

Two bodies are projected from ground with same
speeds 40 ms™! at two different angles with respect
to horizontal. The bodies were found to have same
range. If one of the body was projected at an angle
of 60°, with horizontal then sum of the maximum
heights, attained by the two projectiles, is
m. (Given g=10ms™)

Official Ans. by NTA (80)
QuestPix Ans. (80)

If angle of projection for projectile 1 is 60°

thenangle of projectile 2 is 30° for same range

B u?sin?60° u?sin?30°
1 Zg ] P Zg
u? 402
Hi+H,=— = =80 m
29 2x10



Questpix

(Held On Tuesday 31°" January, 2023)

TIME:3:00PM to 6:00PM

CHEMISTRY TEST PAPER WITH SOLUTION
SECTION-A (A) Chloroxylenol (B) Bithional
61. In the following halogenated organic compounds (C) Veronal (D) Prontosil
the one with maximum number of chlorine atoms (E) Terpineol

in its structure is :

(1) Chloral (2) Gammaxene
(3) Chloropicrin (4)Freon -12
Official Ans. by NTA (2)

QuestPix Ans. (2)

//O
Sol. (1) Chloral Cls;C—C
AN
H
Cl
Cl Cl
(2) Gammaxene
Cl Cl
Cl
$I
(3) Chloropicrin  CI—C—NO,
|
Cl
(|3I
(4)Freon - 12 CI—C|:— F
F

62. Incorrect statement for the use of indicators in

acid-base titration is :

(1) Methyl orange may be used for a weak acid vs

weak base titration.

(2) Methyl orange is a suitable indicator for a

strong acid vs weak base titration

(3) Phenolphthalein is a suitable indicator for a

weak acid vs strong base titration

(4) Phenolphthalein may be used for a strong acid

vs strong base titration.
Official Ans. by NTA (1)

QuestPix Ans. (1)

Sol.
Indicator pH range
Methyl orange 3.2-45
Phenolpthalein 8.3-10.5

Methyl orange may be used for a strong acid vs
strong base and strong acid vs weak base titration.
Phenolpthalein may be used for a strong acid vs
strong base and weak acid vs strong base titration.
63. Which of the following compounds are not used as

disinfectants?

Sol.

64.

Sol.

65.

Sol.

Choose the correct answer from the options given
below:

(1) A,B,E 2)A,B
(3)B,D,E 4 C,D
Official Ans. by NTA (4)
QuestPix Ans. (1)

Veronal is neurological medicine, Prontosil is

antibiotic, rest all are disinfectants.

A hydrocarbon ‘X’ with formula C Hguses two
moles of H,on catalytic hydrogenation of its one
mole. On ozonolysis, ‘X’ yields two moles of
methane dicarbaldehyde. The hydrocarbon ‘X’ is :
(1) hexa-1, 3, 5-triene

(2) I-methylcyclopenta-1, 4-diene

(3) cyclohexa-1, 3-diene

(4) cyclohexa-1, 4-diene

Official Ans. by NTA (4)

QuestPix Ans. (4)

—) 2 mole of H-C-CH,-C-H
Ozonolysis
Zn/H,0

(CeHe)

(Cyclohexa-1, 4-diene)
Cyclohexylamine when treated with nitrous acid
yields (P). On treating (P) with PCC results in (Q).
When (Q) is heated with dil. NaOH we get (R) The
final product (R) is :

3) “4)
Official Ans. by NTA (2)
QuestPix Ans. (2)




66.

Questpix

_HNO,

Conc. NaOH &a

Given below are two statements :

o8
()

Statement I : Upon heating a borax bead dipped in
cupric sulphate in a luminous flame, the colour of
the bead becomes green.

Statement II : The green colour observed is due to
the formation of copper(I) metaborate.

In the light of the above statements, choose the
most appropriate answer from the options given
below :

(1) Both Statement I and Statement II are true
(2) Statement I is true but Statement II is false
(3) Both Statement I and Statement II are false
(4) Statement I is false but Statement 11 is true
Official Ans. by NTA (3)

QuestPix Ans. (3)

Sol. (Borax Bead Test)

67.

On treatment with metal salt, boric anhydride
forms metaborate of the metal which gives
different colours in oxidising and reducing flame.
For example, in the case of copper sulphate,
following reactions occur.

CuSO, + B,O,

Non -luminous flame
(Oxidising )

Cu(BO,),+ SO,

Cupric metaborate

blue-green
Two reactions may take place in reducing flame
(Luminous flame)
(i) The blue-green Cu(BOy), is

colourless cuprous metaborate as :

reduced to

2Cu(BOy), + 2NaBO, + C _ Luminous |

flame
2CuBO;+Na;B;07 + CO
(i1) Cupric metaborate may be reduced to metallic

copper and bead appears red opaque.

2Cu(BOy), + 4NaBO; + 2C %

2Cu + 2Na,B407 +2CO

Evaluate the following statements for their correctness.

Sol.

68.

(A) The elevation in boiling point temperature of water
will be same for 0.1 M NaCl and 0.1 M urea.

(B) Azeotropic mixtures boil without change in
their composition

(C) Osmosis always takes place from hypertonic
to hypotonic solution

(D) The density of 32% H,SO, solution having

molarity 4.09 M is approximately 1.26 g mL™!

(E) A negatively charged sol is obtained when KI
solution is added to silver nitrate solution.
Choose the correct answer from the options

given below :

(1) B, D, and E only (2) A, B, and D only
(3) A and C only (4) B and D only
Official Ans. by NTA (4)

QuestPix Ans. (4)

(A) AT, cixc

(B) Azeotropic mixtures have same composition in
both liquid and vapour phase.

(C) Osmosis always takes place from hypotonic to
hypertonic solution.

30x10x1.26
98

(D)M = ~4.09M

(E) When KI solutions is added to AgNOs3 solution,

positively charged solution results due to

adsorption of Ag" ions from dispersion medium
Agl/Ag"
Positively charged

Compound A, Cs4H,,Os, given a tetraacetate with

Ac,0 and oxidation of A with Br, —H,O gives

an acid, CsH,,O4. Reduction of A with HI gives

isopentane. The possible structure of A is :
(1) ?HO
CH—OH
¢ —OH
CH/ CH,
(,)H (l,)H




Sol.

69.

Sol.

70.

Sol.

Questpix

() 0 )”\H

CH,—OH

3) CH,0H

— ]

oH
CH, CH

OH Ol
(4) CHO

(CHOH),

CH,OH
Official Ans. by NTA (1)

QuestPix Ans. (1)

(i) Formation of tetraacetete with Ac,O means
compound A has four —OH linkage.

Reduction of A with HI gives Isopentane i.e.
molecule contains five carbon atom.

Arrange the following orbitals in decreasing order
of energy ?

(A)n=3,1=0,m=0

B)n=4,1=0,m=0

C)n=3,1=1,m=0

D)n=3,1=2,m=1

The correct option for the order is :

(1) B>D>C>A

2) b>B>C>A

(3) A>C>B>D

4) D>B>A>C

Official Ans. by NTA (2)

QuestPix Ans. (2)

(A) n=3;1=0; m=0; 3s orbital

(B) n=4;1=0; m=0; 4s orbital

(C) n=3;1=1; m=0; 3p orbital

(D)n=3;1=2; m=0; 3d orbital

As per Hund’s rule energy is given by (n+/) value.
If value of (n+/) remains same then energy is given
by n only.

The Lewis acid character of boron tri halides
follows the order :

(1) BBr; >BI, >BCI, > BF,

(2) BCl; > BF; > BBr; > BI,

(3) BF, >BCl, >BBr, >BI,

(4) BIL; >BBr; > BCl; >BE,

Official Ans. by NTA (4)

QuestPix Ans. (4)

Extent of back bonding, reduces down the group
leading to more Lewis acidic strength

71.

Sol.

72.

BF, > BCl; > BBr; > BI;(extent of back bonding)
(2p—2p) (2p-3p) (2p—4p) (2p—5p)

BF; < BCl; < BBry <BI, (lewis acidic nature)
Match List-I with List-IT

List-I List-IT
(A) [Physisorption I [Single
layer adsorption
(B) |Chemisorption I 20-40 kJ mol™!
(©) INy(@+3H,m—FCsonm, (g | IIT [Chromatography
(D) |Analytical Application| IV [Heterogeneous
or Adsorption catalysis

Choose the correct answer from the options given
below :

(HWA-I,B-IIL,C-1,D-1V
2Q)A-ILB-IV,C-1,D-1I
B)A-IV,B-I,C-I,D-1
@GHA-I,B-LLC-IV,D-1II

Official Ans. by NTA (4)

QuestPix Ans. (4)

(A)Physisorption = 20 — 40 kJ/mol and
Chemisorption = 80 — 240 kJ/mol
(B) Physisorption is multi-layered and

chemisorption is unimolecular layered.

(C)In heterogeneous catalysis, medium and
catalyst are in different phases.

(D) Chromatography  uses  adsorption  to
purify/separate mixtures.

Given below are two statements : one is labelled

as Assertion (A) and the other is labelled as

Reason (R)

Assertion (A) : The first ionization enthalpy of

3d series elements is more than that of group 2

metals

Reason (R) : In 3d series of elements successive

filling of d-orbitals takes place.

In the light of the above statements, choose the

correct answer from the options given below :

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

(2) Both (A) and (R) are true but (R) is not the
correct explanation of (A)

(3) (A) is false but (R) is true

(4) (A) is true but (R) is false

Official Ans. by NTA (1)

QuestPix Ans. (1)
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Sol.

74.

Sol.

75.

Sol.

Questpix

From Sc to Mn ionization energy is less than that
of Mg.
For 3d series :

Sc | Ti V Cr | Mn
IE
(KJ/mol) 631 | 656 | 650 | 653 | 717
Fe | Co | Ni | Cu | Zn
IE
(KJ/mol) 762 | 758 | 736 | 745 | 906
For 2" Group
Be | Mg | Ca | Sr | Ba | Ra
IE 631 | 656 | 650 | 653 | 717 | 762
(KJ/mol)
The element playing significant role in
neuromuscular  function and  interneuronal
transmission is :
(1) Be (2)Ca (3) Li (4) Mg
Official Ans. by NTA (2)

QuestPix Ans. (2)
Calcium plays important role in neuromuscular

function, interneuronal transmission, cell

membrane etc.

Given below are two statements :
Statement I : H,O, is used in the synthesis of

Cephalosporin
Statement II : H,O, is used for the restoration

of aerobic conditions to sewage wastes.

In the light of the above statements, choose the
most appropriate answer from the options given
below :

(1) Both Statement I and Statement I are correct
(2) Statement I is incorrect but Statement II is correct
(3) Statement I is correct but Statement 11 is incorrect
(4) Both Statement I and Statement II are incorrect
Official Ans. by NTA (1)

QuestPix Ans. (1)

It is used in the synthesis of hydroquinone, tartaric
acid and certain food products and pharmaceuticals
(cephalosporin) etc. Restoration of aerobic
conditions to sewage wastes etc.

The normal rain water is slightly acidic and its pH
value is 5.6 because of which one of the following ?
(1) €O, +H,0—H,CO,

(2) 4NO, +0, +2H,0 — 4HNO,

(3) 2SO0, +0, +2H,0 —»2H,SO,

(4) N,05+H,0 —2HNO,

Official Ans. by NTA (1)

QuestPix Ans. (1)

We are aware that normally rain water has a pH of
5.6 due to the presence of H" ions formed by the

76.

Sol.

77.

Sol.

78.

reactions of rain water with carbon dioxide present
in the atmosphere.

H,O(l) + CO,(9) —f’+— H,CO;(aq)
H,CO;(aq)=—=H"(aq) + HCO;3 (aq)

When a hydrocarbon A undergoes complete
combustion it requires 11 equivalents of oxygen
and produces 4 equivalents of water. What is the
molecular formula of A ?

(1) CoHg

(2) CyH,

(3) CsHg

(4) C Hyg

Official Ans. by NTA (1)

QuestPix Ans. (1)

y ra
CH, + Lx + ZJOZ —xCO, + EHZO

y
—=4 . y=8
5 y

X+ 8 =11
4
T x=9
.. Hydrocarbon will be = C,Hg
An organic compound [A](C 4H11N) , shows
optical activity and gives N, gas on treatment with
HNO, . The compound [A] reacts with PhSO,Cl

producing a compound which is soluble in KOH.
The structure of A is:

Me
|
(|
Me
I\l/le
(3) \/\Tl\]@ (4) /\l/NH2
H
Official Ans. by NTA (4)
QuestPix Ans. (4)

C,H,; N releases N> with HNO; i.e. it is primary

amine.

After reacting with Hinsberg reagent it forms a

compound which is soluble in KOH,

Hence, the amine is primary.

Which one of the following statements is incorrect ?

(1) Boron and Indium can be purified by zone
refining method.

(2) Van- Arkel method is used to purify tungsten.

(3) Cast iron is obtained by melting pig iron with
scrap iron and coke using hot air blast.




Sol.

79.

80.

Sol.

81.

Questpix

(4) The malleable iron is prepared from cast iron by
oxidising impurities in a reverberatory furnace.

Official Ans. by NTA (2)

QuestPix Ans. (2)

Van — Arkel process is used for purification of Ti,
Zr, Hf and B.
Which of the following elements have half-filled
f-orbitals in their ground state ?
(Given : atomic number
Sm =62; Eu=63; Tb =65; Gd =64, Pm =61)
A. Sm
B. Eu
C. Tb
D. Gd
E. Pm
Choose the correct answer from the options given below:
(1) B and D only (2) A and E only
(3) A and B only (4) C and D only
Official Ans. by NTA (1)
QuestPix Ans. (1)
Sol. 1. Sm : 4f06s2
2. 4Gd : 4f75d16s2
3. sBu: 4f76s2
4, 65Tb§ 4f9652
5. ¢1Pm: 4°6s>
In Dumas method for the estimation of N,, the
sample is heated with copper oxide and the gas
evolved is passed over :
(1) Ni (2) Copper gauze
(3) Pd (4) Copper oxide
Official Ans. by NTA (2)
QuestPix Ans. (2)
Duma’s method.
The nitrogen containing organic compound, when
heated with CuO in a atmosphere of CO», yields
free N in addition to CO, and H»O.
CH,N, +(2x+ g) CuO —
x CO, + L H,0+ 2N, +(2x +2) Cu
2 2 2
Traces of nitrogen oxides formed, if any, are
reduced to nitrogen by passing the gaseous mixture
over heated copper gauze.
SECTION-B
3+, .
If the CFSE of | Ti(H,0), | is-96.0 kJ / mol, this

complex will absorb maximum at wavelength  nm.

(nearest integer)

Sol.

82.

Sol.

Assume Planck’s constant (h)=6.4x107* Js Speed
of light (c) =3.0x10°m /s and Avogadro’s constant

(N, )=6x10%/mol .
Official Ans. by NTA (480)

QuestPix Ans. (480)
3
(1i (1,0), )
Ti": 3d'
CF.SE.=—04x A
1 3
_96x10°,
NO
. 96x10°
0= 23
04x6x10
he 96x 103
:> _ = —_—,—__ AN
L 04x6x10%
5 = 04x6x10% x6.4x107 x3x10°
96x10°
=0.48 x 10°m
=480 x 10°m
=480 nm

Amongst the following, the number of species
having the linear shape is

XeF,, I}, C,0,, 13, CO,, SO,, BeCl and BCIS

Official Ans. by NTA (5)
QuestPix Ans. (5)

0

(i) B
CI/ \CI

(i) Cl—Be—Cl
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Al <
(iii) Ts i® (iv) XeF, TEQ
,‘F
Linear Linear
+
Q0
(v) /' \
I 1
V - Shape

(viyCO; O=C=0 (vii C30,(0=C=C=C=0)

Linear Linear

(viii) Q
A
G QG

V-

The resistivity of a 0.8 M solution of an electrolyte

is 5x10° Qem. Its molar conductivity is

x10* 7 cm? mol ™ . (Nearest integer)

Official Ans. by NTA (25)

QuestPix Ans. (25)
k%1000

1,000

5x10° 0.8
Ans. 25x10* O cm™ mol™?
At 298 K, the solubility of silver chloride in water
is 1.434x107 gL' The value of —logK,, for
silver chloride is
(Given mass of Ag is 107.9 gmol_1 and mass of

Clis 35.5gmol™)

Official Ans. by NTA (10)
QuestPix Ans. (10)
AgCI(s) - Ag*(ag.) + CI (ag.)

S S
2
Kyp=S? = 143 109 =10
1434
—log K, =10

85.

Sol.
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Sol.

87.

Sol.

88.

A sample of a metal oxide has formula M ¢;O, (-
The metal M can exist in two oxidation states
+2and +3. In the sample of M40, ,,, the

percentage of metal ions existing in +2 oxidation
state is % (nearest integer)

Official Ans. by NTA (59)

QuestPix Ans. (59)

+2— X
M -

\'+3—> (0.83-x)
2x+3(0.83— x)= 2
x=0.49
% M 2+ —

=59%

Assume carbon burns according to following
equation :

2C(S) + 02(g) —> 2C0(g)

When 12 g carbon is burnt in 48 g of oxygen, the
volume of carbon monoxide produced is
x107'L at STP [nearest integer]

[Given : Assume CO as ideal gas, Mass of C is

%xloo

12gmol_1, Mass of O is 16gmol_1 and molar

volume of an ideal gas at STP is 22.7L mol ! ]
Official Ans. by NTA (227)

QuestPix Ans. (227)

2C(s) + Oxg) — 2CO(g)

Imol 1.5 mol

Limiting reagent is carbon. One mole carbon
produces one mole CO. Hence, volume at STP is
227x107" litre

The number of alkali metal(s), from Li, K, Cs, Rb

having ionization enthalpy greater than 400 kJ mol ™'

and forming stable super oxide is

Official Ans. by NTA (2)

QuestPix Ans. (2)

K, Rb and Cs form stable super oxides but Cs has
ionisation enthalpy less than 400 kJ.

Enthalpies of formation of

CCl, (g), H,0(g), CO, (g) and

HCl(g) are —105,-242,-394and —92kJ] mol™"
respectively. The magnitude of enthalpy of the
reaction given below is kJ mol ™

(nearest integer)

CCl, (g)+2H,0(g) —»CO, (g)+4HCI(g)

Official Ans. by NTA (173)
QuestPix Ans. (173)

Sol. AH=>H, —>Hg

= (-394 +4x-92) - (-105+(2x —242))
=-173 kJ/mol




Questpix

89. The number of molecules which gives haloform
test among the following molecules is

© 0
o O @
\/J\/\\om
/\/\ /\/OH © ©
OH
Official Ans. by NTA (3)
QuestPix Ans. (3)

Sol.
Molecules having

I T
—C—-CHzand —CH - CHjs

gives positive haloform test.

90.. The rate constant for a first order reaction is

20min~'. The time required for the initial

) o1
concentration of the reactant to reduce to its 3—2

level is %107 min. (Nearest integer)
(Given : In10=2.303
log2=0.3010)

Official Ans. by NTA (17)
QuestPix Ans. (17)

Sol.
GG
o 32
n=>5
‘[=5‘[1/2
5%0.693  0.693
20 4

=0.17325 min = 17.325 x 10~ min.
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