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Chlorine in the concentration of 0.2 to 0.4 ppm in aqueous solution and sulphur dioxide in
very low concentrations, are disinfectants.

Question: In dumas method the nitrogen containing organic compound, when heated with
copper oxide in an atmosphere of carbon dioxide, yields free nitrogen in addition to carbon
dioxide and water. Traces of nitrogen oxides formed, are reduced to nitrogen by passing the
gaseous mixture of which catalyst:

Options:

(a) Ni

(b) Pd

(c) CuO

(d) Copper gauze

Answer: (d)

Solution: Traces of nitrogen oxides formed, if any, are reduced to nitrogen by passing the
gaseous mixture over a heated copper gauze.

Question: Statement-1: Cu reacts with borax to give green colour
Statement-2: Cu forms copper(l) metaborate

Options:

(a) Statement 1 and 2 both are correct

(b) Statement 1 is correct

(c) Statement 2 is correct

(d) Statement 1 and 2 both are incorrect

Answer: (b)

Solution: On heating, borax loses its water of crystallisation and decomposes to give sodium
metaborate and boric anhydride.

Na,B,0,.10H,0 —> Na,B,0, +10H,0

Borax

Na,B,0, > 2NaBO, + B,0,

Sodium metaborate  Boric anhydride

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,0, —Nonlmmostane_, C(j(BO,), +S0,

Cupric metaborate Blue-green

Two reactions may take place in the reducing flame:
(1) The blue Cu(BOz)2 is reduced to colourless cuprous metaborate as follows:

2Cu(BO, ), +2NaBO, + C —*=%%_,2CyBO, +Na,B,0, +CO

or (i1) Cupric metaborate may be reduced to metallic copper and the bead appears red and
opaque.

2CU(BO,), +4NaBO, +2C —mmwslawe_, 9Cy +2Na,B,0, +2CO
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Question:
CCly + 2H,O0 — CO2 + 4HCIl
AH® (inKJ/mol) =  (-394) (-191) (-236) (-92)
AH*=7?
Options:
(a) 172 KJ
(b)-172 KJ
(c)—257KJ
(d) 19KJ
Answer: (a)
Solution: A-H =) AH; —> AH}
& AH=(-236-4x92)—(394-2%x191)=+172KJ
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Mathematics

Question: Minimum value of |x2 —x +1‘ +[x2 —x+1] for xe[-1,2]is
where [] is GIF.
Answer: 3

4

Solution:

We have ’xz —x+l‘+[x2 —x+1]
Let y=x>—x+1

In [—1,2]

o 3
Minimum y = 2

y=x"-x+1

53]

J

da |

b | =

. Minimum value of |x2 —x+1’ + [xz —x+1] is

3 13| 3 3
—|+|=|=—+0=~—
‘ [4} 4 4

4
Question: If the foci of a hyperbola are (1 ++/2 ,0) and (1 —f2 ,0) and its eccentricity is 2,

then its latus rectum is
Answer: 2.00
Solution:

Given: foci of hyperbola are (1 42, O) and (1 —/2, O)

Eccentricity, e = 2
Now, 2ae = 2\/5
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— ae=+2

=a=1
Since, e= NG , thus the hyperbola is rectangular hyperbola,

Hence a=b=1
2.

. Latus rectum =—=2
a

9
Question: Coefficient of x® in the expansion of (4—; _Zij is
X

Answer: -5040.00
Solution:
4x 5

9
General term of — is
5 2x

4xY (=5
=G ( 5 ) (2x2j
:(_1)k 9Ck (2)18*3/C L 529 93k

For coefficient of x°, we must have

9-3k=-6

3k=15

k=5

. Coefficient of x* is =(~1) °C, -(23)-5
IxExTx6x8x5

T a2 W

Question: If *"'P_ :*"'P =11:21,then n* +n+15=2

Answer: 45.00
Solution:
Given that: >""'P,_ :*"'P, =11:21
(2n+1)! (n—1). 11
x -
(n+2)! (2n-1)! 21
(2n+1)(2n) 11
(n+2)(n+1)(n) 21

= 21n(4n+1)=11n(n"+3n+2)

= 84n+42=11n"+33n+22
=11n*-51n-20=0

:>n:5,_—4
11
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Question: Let G =i +2j+3k,b=i—j+2k,and ¢ =5i —
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that 7xb =bx¢ and 7.d =0, then 25\17\2 =9

Answer: 339.00
Solution:

Given, Zz:f+2]'+3l€, 5zf—}+21€ and ¢ =5i —

NP

X >(

Ny
|
o)

—
~|
|
)l

T N

NP
Il |
o Ol
+
NN
S SN
—

—
~

7 :(5,—3,3)—2(1,—1,2)

57 =(25,-15,15)—(8,-8,16)

57 =(17,-7,-1)

57.5F =289+49 +1

25|F" =339

[(\/3x+1

3743k

+(V3x- 1)6}{ J3x+1 y (\/3x—1)6}<x

Question: lim

X—0

27
Answer: —
32

Solution:
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[(M)G +(\/3x_—1)1+[(m>6 —( 3x—1)6}><x3
(1) +(x_m)
(3+3)+(3-3)] 54

(1+1)°+(1-1)° 64 32

Given, lim
X—0

X +2x+1
uestion: Range of —— i
Q - x*—8x+12
21
Answer: (—oo, = 7} U[0,00)
Solution:

x*+2x+1

Given, —
x°—8x+12

y(x2 —8x+12):x2 +2x+1
)c2y—8xy+12y—(x2 +2x+l):0
x*(y-1)+x(-8y-2)+12y-1=0
Taking D=0

(-8y-2)" —4(y-1)(12y-1)=0
(4y+1)" —(y-1)(12y-1)=0
16" +1+8y—12y” +13y—-1>0
4y> +21y >0

y(4y+21)=0

By solving the range will be in (—oo,—%} U[0,)

Question: If I \/r \/_ 16+1250\/— then « is equal to

Answer: 2.00
Solution:

16+20J_
\/x+ \/_ 15

By rationalizing

Tx(mw;)

0

Given, I
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1 5 3 3 2 2
—|Z(x+a)z—a(x+a)zx=+=x?
al 3 5

i 3
112 3 32 22 3 3 2 2
— | =x2’2a*-a—a*+—a’*——a*+a’*x
als 3

_7 .

2 3 5 2 3
—2—a2 a2x2—+a2x—

5 3
By equating

5

22 32 3 92 3 9 1642042

—a’-a’x—+a’x—=
5 3

3 7 3
a2[3x22 —-5%x22+10

15

}_16+20\/§

15

£l
o (2442 - 20J—+10) 16+ 2042

15
[ 42+10) 1642012
15 15
3
a5:2\/§
>a=2
—1
Question: Lz?

T .. T
COs—+isin—
3 3

Answer: \/E(cos 75° +isin 75°)

Solution:

(i-1)  2(cos135°+isin135°)
— e i "~ cos60°+isin 60°

3 3
= \/z(cos 75°+isin75°)

20

Question: If | 4,| =2 and |adj(2adj24™)| =2, then n ="

Answer: 5.00
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Solution:
‘adj(Z adj24™

— 20

= 2

2(11—1)11 % 2n(n—

= 2" adj (adj 247" )
>" adj(adj 247"
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Question: Probability that magnitude of difference of two real numbers belonging to [0, 60]

is less than ‘a’

N
is —. Find ‘a’.

Answer: 10.00

Solution:
" x— y=-a
60 ,
/| “x-y=a
(0.q) f"[ 60,(60—a))
4
0 ':'..' [ a: O] 60
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Let x, y be two numbers, then
(x,y) € [O, 60]

Pllx— =
(|x y|<a) 36
—a<x-y<a
Now, A.T.Q

1 1
1 3600—5(60—54)2 —5(6O—a)2

36 3600
=1100=3600-(60-a)’

= (60)" +a* ~120a = 2500
= a’ —120a+3600—-2500=0

= a’—120a+1100=0
=a’—10a-110a+1100=0

= a(a—10)-110(a—10)=0
= a=10,110
=a=10

Question: Number of roots e** —8¢’* +¢™* +8¢* +13 is
Answer: 2 real roots

Solution:

Given, e" —8¢™ + ¢ +8¢* +13

Put e' =¢

1480 +13° -8t +1=0

([2+zl2j+8(’_ﬂ”3:0

1
Putt—-=u
t

=Su’+2+8u+13=0
Su'+8u+15=0
=u=-5o0r u=-3

:>t—l:—5 or t—1:—3
4 t
=2 +5t-1=0 or t*+3t—-1=0

—5+.29 . 3+413
—5 or e =—

e =
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*. 2 real roots and 2 non-real roots are there.

Question: S:{(a,b):a,b el & 2+% > O}

T:{(a,b):a,be] & a’> —b’ e]},then

Options:

(a) T' & S both are symmetric
(b) T' & S both are transitive
(c) T'is symmetric but S is not
(d) § is transitive but 7' is not
Answer: (c)

Solution:

S:{(a,b):a,be] &2+%>0}

T:{(a,b):a,be] & a’-b’ el}

Checking T for symmetric

a’-b*el

=b-a*el

- T is symmetric

Checking T for transitivity:

a’—b*el and b*—c* el

Adding both we get

a’>—b*+b>—c*=a*—~c* el [ sum of two integers is also an integer]
- T is transitive.

Checking S for Symmetric

(a,b)eS:>2+%>0

= d >-2
b
Now consider (—1,1,0), then
_—1>—2:>(a,b)eS
10
Now, b -10<-2=(b,a)e S
a
Thus, S is not symmetric

. b
Now, if 2+%>0 & 2+—>0, then
C

a o ¥
2+— can be positive or negative
C

Thus, S is not transitive
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Question: Foot of perpendicular from origin to the plane intersecting axes at A, B and C is
(2,a,4) . Volume of tetrahedron OABC is 144 square units. Find value of “ a’.

Answer: 2.00
Solution:
We observe that

Drs of plane: (2,9,4)
Any point on plane: (2,9,4)
(0,0,0)

(2,9.4)

". Equation of the plane is
2(x-2)+a(y-a)+4(z—-4)=0

= 2x+ay+uz=20+a’

Now, the plane is intersecting the axes at A, B & C

Y

Thus, the coordinates of points are

2
A= 10+“—,0,0J
2

2
2 0,20+a ’Oj
a

2
c 0020+aj
4

9,

lr. -
Volume of tetrahedron = 5 [a b
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:>l 20+a 20+a 20+a 144
6 2 a 4

= (20+a*) =144x48a

=>a=2
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Question: (b,c) lies on y* =2ax . Tangent at (b,c) makes a triangle of area 16 with x =5
and y=0. Find Za, where a,b,cez.

Answer: 146.00
Solution:

Given y* =2ax

Equation of tangent y(c)=a(x+b)

e

(b.c)

Area :%XZbXC=16

bc=16
¢’ =2ab
CZ

"2
These are the possibilities
b=16, c=1-— Rejected
b=1,c=16—>a=128
b=4c=4—>a=2
b=8, c =2 —rejected
b=2 c=8—a=16
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Now, > a=128+2+16=146

Question: Find 6, if sin' (sin@)—cos ' (sin6) > 0; 0 [0,27]

Answer: (% 3—”)

3

4

Solution:

Given that:

sin! (sin @) —cos ' (sin#) >0

= sin”' (sin 9) - % +sin”' (sin 9) >0

= 2sin”" (sin 0) > %

—=sin’ (sin 9) = %

1>siné >

-
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