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Physics

Question: Which one 18 not showing the dimension of time-
Options:

(a) NLC
I
(b) E
(¢c) CR
C
(d) B

Answer: (d)
Solution:

[L]=| MIZT?A”

[R]=| MET A” ]

C :|:M ILETriAZ]

(a) :\/EJ . |:M{}LUT2AU:|”2 _ [T}
-,

(b) ﬂ = M°LT'A" |=[T]

() [CR]=[ M LT’ A" |=[T]

& 2y depts 44
dy|—=|=IM L'T°A
()_RJ ] ]
So right answer 1s d.

Question: Rod of length 20 ¢m 18 moving with speed 10m/s in horizontal plane. Horizontal
component of carth’s magnetic ficld 1s 0.3 T. Angle of dip is 60°. Find potential of rod?
Options:

(a) 1.6V

(b)2.62V

(¢) 1.O39V

(dy1.25V

Answer: (¢)

Solution:

tan 60° = B
H

B, =0.3%3
£=BVL

£ =0.373x10x0.2




g LAV

B

W

A
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H

Question: A spring of natural length L is attached with a mass M is rotated in horizontal circle
with angular velocity ¢ . Find clongation in spring.
Options;
meo k

(a)
(L = m)

ma* L
(!’c — mew’ )

(b)

ma L

(fc — H’l)

(d) None of these
Answer: (b)
Solution:

Mo’ (L+ x) = kx

(c)

,
ma L= kx —mw’x
ma- L

—rT (!’c — i’ )

Question: A proton and deutcron moving in circular orbit in uniform magnetic ficld with same
veloelty. Ratio of radius of deuteron to radius to proton i1s x : 1. Find value of x?

Options;

(a) 2

(b) 5

(c)4

(d)7

Answer: (a)

Solution:

_my

- By
_my
" Bq
2y
= B4

P

Fo

Fry




Question: If in SHM motiontime period is 6 scc, what is the time taken to travel from extreme
position to a distance of half the amplitude from mean position 1s
Options;

(a) 4 scc

(b)) | sec

(c) 0.024 sec

(d) .25 sec

Answer: (b)

Solution:

Let SHM equation

v = AcCos @it

Att=0,y=A

: A
For y=—
2

i

y,
E:Acos Txr
2 A

: T
¥:s 3
_Xf:_

4 3

T
== i

6

Question: Find flux through shaded arca

A

Options:

q
(a) —
2¢&,

doy
2

. 4 &

(c) 5

(d) Nonc of these
Answer: (a)
Solution;

(b)

If 1t was a complete sphere, then flux = 4

E[‘J




For half portion ¢ = 4

2@‘{}

Question: Transistor work like switch n

Options:

(a) Active region

(b) Cutoff and saturation region

(c) Cutoft region only

(d) Saturated region only

Answer: (b)

Solution:

Transistor acts as a switch in the saturation region and cutoff region.

Question: An electron makes a transition from lower orbit showing energy E| to higher orbit
having energy Ez by absorbing a photon of frequency “f” then

Options;
@ f=—"—
‘ (E] _Eﬁ)
. (Ez _E|)
k w1y
(b) f P
N h*
(c) J ﬁ—(E] “F,)

(d) None of these

Answer: (b)

Solution:

Energy of photon= hf

Encrgy required tor transition= E, — £,
hf=k,—E

_)(I _ (P‘E _’EI)
h

Question: If a ray 1s refracted to denser medium then

Options:

(a) Speed, wavelength and frequency remains constant

(b) Speed and wavelength decreases, frequency constant

(c) Speed, wavelength and frequency increases

(d) Speed, wavelength and frequency decreases

Answer: (b)

Solution:

When a ray goes from rarer medium to denser medium then its speed and

wavelength decreases but frequency always remains constant.So correct answer 1s (B).

Question: If a gas with gamma 1.4 expands 1sobarically, and work done 15 400 J, then what 1s
the heat given to the system?

Options:

(a) 150071

(b) 1400J




(c) 2000]

(d) 2200J

Answer: (b)

Solution:

First law of thermodynamics is:
@ = pAV +nC AT

R
y—1

AT

= pAV +n

( 1
= pAV| 1+
Lo o=l

= 4()()(1+L]
0.4

=40{)x 3.5
=1400J

Question: Dimension of the quantity which is showing Pascal- Second
Options;

(a) ML T

(b) ML*T™

(¢) ML'T?

(dy MLT™

Answer: (a)

Solution:Pascal-sec are unit of Pressure — Time

F|[MLT?|[T]
A 112

= [ML:'T'1

Question: A particle moving in vertical circle tied to string. Velocity at bottom is u. Magnitude

\ x(u? —g/) . Find valuc of x?

of change in velocity when string becomes horizontal 18 v =

Options:

(a) 2

(b) 3

(c) 4

(d) 5

Answer: (a)

Solution: When string i1s horizontal, let’s assume speed to be v then by conservation of energy
1 -

2
mgR + > my* =—1mu

= v" =u” —2¢R
L

= v=4u’-2gR
Final velocity vector is v = (Ju® —2gR

-

Initial velocity vector is u=ui




Question: A stonc is dropped from 4.9 m above water level. It entered with velocity v and then
continue at constant velocity v. It took 4 seconds from throw to reach ground. Find depth of
water.

Options:

(a) 20.4 m

(b) 294 m

(¢) 2.94 m

(d) 194 m

Answer: (b)

Solution: Velocity after falling through a height of 4.9 m

vZ —u® = 2as

v/ -0=2(9.8)(4.9)

v=98m/s

Time taken to fall by 4.9 m

9.8=0+9.81

= =T15ec

Rest of 3 sec 1t went inside water with constant speed 9.8 m/s

- Depth of water 9.8x3=29.4m

Question: A lens of power P is cut into two parts horizontally. Then one of the parts 1s equally
divided into two vertical parts. Let’s assume that P, 1s the power of the half lens and P, P, be
the powers of the quarter lenses. Then choose the wrong option

Options:

P
(a) P, :E
(b) B, =P,
(¢) B =B

P
dyp =2
(@ P, =

Answer: (d)
Solution:




P2=D, D = B

P P
P, =—andP, =F, =P, =—
1 2 d 2 1 )

o
Question: SHM x =sin ﬂ:(’[—k% [.Fmd Vat t=1
b A

Options:

(a) 1.5 m/s
(b)Y 15.10 m/s
(c) 2.8 m/s
(d) 1.57 m/s
Answer: (d)

. : (1
Solution: x =sinn] H_J
L3
dx ! 1]
‘v’=—:ccns:n:[ it
dt .3
Al 1=1
K4R\ I
v —nmx‘ G
. 3 . 2
=-1.57m/s

Question: 6 capacitor plates are arranged as shown. The area of each plate 18 A. The
capacitance of the arrangement 18

b
f .

50 3b e

b

Options:

151 g, A0
2 1 iy
@) 28\ b




23( g,A )
b —( 0"
( )15,\ h )

P

(c

) o2l Ty

e R

(d) 1?| £ot |
23

b )
Answer: (b)
Solution: All are parallel

‘ 15f'a0;f\]

& :MJCP :EGA‘ % :ﬂ
5h -~ 3b b
: : oA 1T
Equivalent capacitance = —=2—| —+=+1
b5 3
_coss
15 b

Question: 4 masses at corners of square m and a mass M at center. Find potential energy of

system?
Options:
A1 ble E 2 2
() 4+ 2Gnim, —(4+-\E) Gm
a - ! a

i _ 2
(b) 4\}@&1111111 ¢ (4 5 \E) Gm

i a

i ,"f_' 2 — 2

(©) A4/ 2Gmm, +(4+J2]Gm
a - a
) _ 2
(d) —4~2Gmm,; (4 _J? ) G
4 4

Answer: (a)
Solution:

4+— d —»

M m

A
a/v2
M a
M mv
g 5 -
U=_|4 {_TMFT B 4Gm B 2{_.T—IT1
I'{ a | a 2
L 1\ \:"IQ A
Fy : T
_ 4 2GMm g (4 i N@] Gm
4 a

Question: A ropc of mass 10 kg and length 5 m is suspended from a ceiling. If a force of 30 N
1s applied at the middle of the rope, then find the angle made by the rope with vertical.




Options:

¢ 2
(HJE

25
(b)

A
(C)g

1
(@) =

Answer: (c)
Solution:

30 N

30N

G

AB = BC = 2.5m (cach has mass 5 kg)
At point B

Teos@ =52 =50

TsinB =30

StanB = E
5

Question: For the figure given, a is constant. Find value of m for which cquivalent resistance
1S maximum.

ma afm
— WA, AW
AN,
ma
—— ANV AW
ma &/ i

Options:

o
3 *E
(©) E




Answer: (d)

Solution:Equation resistance R = —o + ;
m

dR a a

dm 3 2m°

Putting cqual to zcro

| a

E h 21 -

0

—~ ¥

Options:
(a) B <P,
(b1 BB
(c) P =P,
(d) No relationship can be obtained
Answer: (a)
Solution: PV = nRT
nRT
TP

v

% 15 the slope

More slope = less pressure
o el oA
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Chemistry

Question: Assertion: Fluorine forms only one oxo acid

Reason: It 1s small and electronegative

Options:

(a) Both assertion and reason are true, reason 1s correct explanation of assertion.

(b) Both assertion and reason are true, but reason is not a correct explanation of assertion.
(¢) Assertion 1s true, but reason 1s false

(d) Assertion 1s false, but reason 1s true

Answer: (a)

Solution: Due to high electronegativity and small size, fluorine forms only one oxoacid,
HOF known as fluoric (I} acid or hypofluorous acid.

Question: The gas produced by treating an aqueous solution of ammonium chloride with
sodium nitrite 18

Options:

(a) N2O

(b) NHj

(c) N2

(d) Clz
Answer: (¢)

Solution: NH4Cl(aq) + NaNO2(ag) — Na(g) + 2H20(1) + NaCl(aq)

Question: Which of the following ions have half & completely filled f-orbital respectively in
lanthanides ions?

|Given Atomic No.; Eu-63, Sm-62, Tm-69, Tb-65, Yb-70, Dy-66]
Options:

(a) Eu®*, Tm?*"

(b) Tb*, Yb?*




) Dy b
(d) Sm’*, Tm™
Answer: (b)

Solution: Electronic confliguration of Tb*" = [Xe] 41" and for Yb* = | Xe] 4"

Question: In 3d series, the metal having the highest negative M**/M standard electrode
potential 18

Options:

(a) Cu

(b) Fe

(¢) Zn

(d) Cr
Answer: (d)

Solution: The elements Cr has the highest negative M**/M standard electrode potential (—
0.90 V).

Question: Correct order of increasing ionic radii of Na™, F Mg?'*, 0?  N°
Options:

(2) O < Na"< F~ < Mg™ < N

(b) N*"< Na* < O"<Mg™* <F

() Mg™* <Na"<F <0 <N

(d) Mg®* <N’ <O* <Na*<F

Answer: (¢)

Solution: The 1onic radu of 1soelectronic species increases with a decrease in the magnitudes
of nuclear charge.

The arrangement of the given species in order of their increasing nuclear charge 1s as follows:
2 = 2
N* <0* <F <Na® < Mg*"

Therefore, the arrangement of the given species in order of their increasing ionic radii is as
i = EAT o] - - -
follows: Mg®* < Na* < F- < O < N°

Question: Match the following.

‘ Column-I ‘ Column-I1




~A) Antipyretic | 1) Reduces pain

B) Analgesic i1) Reducces stress

C) Tranquilizer 111} Reduces fever

D) Antacid iv) Reduces acidity (Smooth)
Options:

(A)A—1B—1v;C—-u; D—1n
b)A—iil;:B—iv;C —1i; D —1
(c)A—1;B—1i;C—1i1; D — 1v
(A —11;B—1;C—1i; D —1v
Answer: (d)

Solution:

A) Antupyretic = Reduces fever

B) Analgesic = Reduces pain

C) Tranquilizer = Reduces stress

D) Antacid = Reduces acidity (Smooth)

Question: Increasing order of magnetic moment
[FeFq]*, [Fe(CN)s)*, [MnClg]* (high spin), [Mn(CN)s]*
Options:

(a) [Fe(CN)]® < [Mn(CN)s]® < [MnCls]® < [FeFs]’
(b) [Fe(CN)s]® < [Mn(CN)s]* < [FeFs]? < [MnClg]’
(¢) [MnCls]*™ < [Mn{CN)s|* < [FeFs|* < [Fe(CN)s|*
(d) [FeFs]" < [Mn(CN)sJ*~ < [Fe(CN)g]* < [MnCls]*
Answer: (a)

Solution:

| FeFe ]~

Fe't = [Ar] 3d°

No. of unpaired electrons =5

As F1s a weak field ligand

p=Jn(n+2)=/5(5+2) =5.92BM ... (1)

| Fe(CN)e ]




Fe't = [Ar] 3d°

No. of unpaired electrons = |

As CN71s a strong field ligand
p=n(n+2)=1(1+2) = 1.73 BM

|MnCls]>

Mn'* = [Ar] 3d*
No. of unpaired electrons = 4

As CI™ 15 a weak feld ligand

p=n(n+2)=/4(4+2) =489 BM
|Mn(CN)s|*~

Mn'™* = 3d*

No. of unpaired electrons =2

As CN™1s a strong field ligand

p=n(n+2)=2(2+2)=2.87 BM

Increasing order of magnetic moment

-
D

[Fe(CN)s]* < [Mn(CN)e]" < [MnClg]* < [FeFs]’
Question: Which of the following species 1s most stable?
Options:

(a)




(d)

+

/A

Answer: (d)

Solution: Duc to aromaticity, most stable specics is (d).

Question: Major product 18

(1) n-Buli
n-C H, (I

n-Bu—= — p )
(11) lindlar catalyst, H,

Options;
(a)
n-Bu
n-Bu ( H”
(b)
HL:Q n-Bu
(c)
n-Bu
H C n-Bu

(d)




H C.

n-Bu

Answer: (b)

Solution:

n-Buli
n-Buy— = L IT-BLI_E_CiH]l

II-CEH] l{l‘l

l lindlar catalyst, H,

n-Bu C:H..

(c1s-alkenc)

Question: What is the monomer of Buna-N?
Options;

(a) 1,3-Butadiene and Acrylonitrile

(b} 2-Chloro-1,3-butadienc

(c) 1,3-Butadicne and Styrene

(d) Phenol and formaldehyde

Answer: (a)

Solution:

CN

| Copolymerisation
n CH, = CH—CH=CH, + nCH = CH
1,3-Butadiene Acrylonitrile l

(lf,N
{CHE—CH = CH—CH—CH — CH}
n

Buna-N

Question: pH of 10 M NaOH is
Options:

(a) 11




(h) 9

(c)7

(dy 12

Answer: (a)

Solution:

|OH =107 M

pOH = —logo[OH ]

pOH = —log010 * = —(-3log1010) = 3
pH + pOH = 14 at 298 K
pH=14-3=11

Question: Consider the following reaction,

OH

(1) CHCI, +aq. NaOH

o
(i H"

The major product formed in the above reaction 1s:
Options:

(a)

COOH

(b)
OH
COOH

(c)




OH
CHO

(d)
CHO

Answer: (¢)

Solution:
I i O Na* i O"Na”
CHCI, CHO
CHCI1, — aq. NaOH - NaOH
’ [
Intermediate ll—f
OH
CHO

Question: Match the rcagent with organic conversions.

Column-I Column-II

(1) (P) Na:Cr20+/H”
(]

—_—

(11)
OH

-
OO

(Q) Zn

(iif) (R) FeCls




Ot OH

i
(1v) (S) Br2/H20
OH
@ — & Viwlet colontion
Options:

(aA)1—Q;ii—P; i —S;iv—R
b)1—=P,u—Q;uun—>R;1v—S
C)1—=S; n—-R,iu1—-Q;iv—P
(d)i—R;ii—P;iil —»S;1iv—0Q

Answer: (a)

Solution:
Ol
/1
= B
Ol O
Na:CrO7'H”
L
()
'k 11
: Bir B
Br2'H20
_—
B
OH
FeCl;

& Niolet coloration




Question: Match the acid radicals present in column I with their characteristic observation in
column II

Column-I | Column-II

1) CO j“ (P) Brisk Effervesence

ii) NO, (Q) White precipitate

iii) SO (R) Brown ring

iv) §* (S) Rotten egg smell
Options:

(a)1i— S;11— R;1ii— Q;iv— P
M1—-Pu—-Q;uu—-oR;1v—>S
)1—=Pn—-R,i1i—Q;iv—S
(y1—P,u—R, 1 —8;1v—Q
Answer: (c)

Solution:

i) CO_%: = Brisk Effervesence
11) NO = Brown ring
iii) SO;” = White precipitate

iv) S = Rotten egg smell

Question: Statement 1: In extraction of gold, the oxidation state of gold in the cyanide
complex formed 1s +3.

Statement 2: When the cyanide complex is treated with zinc, Zn gets oxidised to +2 state.
Options:

(a) Statement | and statement 2 both are correct.

(b) Statement | 1s correct but statement 2 1s wrong.

(¢) Statement | 1s wrong but statement 2 18 correct.

(d) Statement | and statement 2 both arc wrong.

Answer: (c)

Solution:

4Au(s) + 8CN7(aq) + 2H20(aq) + O2(g) — 4[Au(CN)2[(ag) + 4OH (aq)

2| AW(CN)2|(aq) + Zn(s) — 2Au(s) + [Zn(CNu|*(aq)




Oxidation state of Gold in complex [Au(CN)2["1s +1 and oxidation state of Zn in Zn complex
1S +2.

Question: Which of the following curve is correct for an ideal gas?
Options:
(a)

(b)

P

d —

(c)

(d)




Answer: (d)
Solution:
PM=dRT «Pocd:-T

So,curve1s Imearand Tz > T2 > T,

Question: In the stratospheric clouds, the hydrolysis of chlorine nitrate gives product A and
B and also when it reacts with HCI it gives product B and C. What 1s Product A, B and C?

Options:

(a) HOCI, HNOs, Cl»

(b) Cla, HNO3, HOCI

(c) HC1O,, HNO,, HOCI

(d) HOCI, HNO3, C1,0

Answer: (a)

Solution:

CIONOx(g) + H20(g) — HOCI(g) + HNOz(g)
(A)

CIONO2(g) + HCl(g) — Cla(g) + HNO3(g)
(C) (B)
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MATHEMATICS

Question: Shortest distance between lines
ey ez -l

5 3
x+3 y-6

—1

)

2 l

3

Options:
18

(a) F

22

d
()3\@

Answer: (a)

Solution:
Kerid Yoo A

3 4
. XD Bl Ee
I 3

Given, L, =

L,

(az_a])-(axﬁz)

P

-. Shortest distance d =

., —a, =(—3§+6_}+5£)—(35+2}+52)

Bl

—6i +4] +4k

l

R
x
I\-""\E"l
Il
o L
— Lad e
I

3

=i(10)—j(8)+k(—4)
—-60-32-16
JI100 +64 +16
108 18

65| 5

=yl =




Question: « =sin367 is a root of which of the following?
Options:
(a) 16x" —10x* +5=0

(b) 16x* +20x° —5=0
(c) 16x" =20x*+5=0
(d) 16x* —10x"-5=0

Answer: (¢)
Solution:
Given, 16x* —20x" +5=0
let X’ =1
= 16" =20t +5=0

20+ /207 —4x16x5
B 2x16
. 20+ /80

32

Sy

—1

]

10—24/5

i =81n 36°
4

Question: If cquation of parabola whose vertex is at (5, 4) and directrix is 3x+y—29=0 is

X +ay +hxy+tex+dv+k=0then a+b+c+d+k is
Options:
(a) 576

(b) 575
(¢) -575
(d) -576

Answer: (d)

Solution:
Given, vertex (5, 4) & directrix at 3x+y—29=0

Thus, foot of perpendicular from vertex to directrix




Thus, by calculating, focus will be (2, 3)
Now, cquation of parabola

\/(_I_z)z +(},_3)3 _ Ix+ }-‘-—29‘

NI+ 1

lﬂ[f +4—4x+ 3> +9 —6}-‘-] =9x" + y° +841+6xy—174x— 58y

X" +9y° —6xy+134x—2y—-711=0
Comparing with

X +ay’ +thxy+ex+dy+k=0

a=9 b=-06,c=134,d=-2, k=-T11
La+byret+d+k=-376

Question: Let foot of perpendicular from point (1, cs,h) on line

Distance of £ from the plane 3x+ Ay +12z+23=0
Options;
63

(a) "I—’%

(b) 5

(c) 3

(d) 4
Answer: (b)

Solution:
x+2 y—-1 z+1

Il
Il
Il
o

Given,

. Any point on line 18

P(4k =2,2k +1,3k -1)

Let (1,2,4)

D.R.of PO=4k—-3, 2k—1,3k-5
Now, PQ is perpendicular to line
4(4}’{ —3) +2(2k —'1)+3(3k —5) =)
16k —-12+4k-2+9k-15=0

286 -29=0

ksl

5 PI23.2)

Now, distance of P from 3x+4y+12z+23=0 15

42 ]

4 2




6+12+24+23‘

Jo+16+144
13

Question: If m,rn arc number of local maximum and local minimum points of function

flx)= :[ %dﬂ' . Then ordered pair (m,n) is
Options:
(a) (7; 4)
(b) (2,3)
(©) (3,2)
(d) (2, 2)
Answer: (b)
Solution:
.1'2 2
Given, f(x)= ij} %a‘r
4 = 2
f’(x): X _ij[jr(ZX)—U
5 2"
(,x"? —4) (,ch —1] X
- Xl}'{-?'ﬁ
B (_x— 2)(_x+ 2)(_1;:— l)(.x—k 1);;:
,Jr:zf?"":

. Number of local maximum (m] =0

Number of local minimum (H) =3

(m, n) = (2, 3)

Question: Let & and b be two vectors along diagonals of parallelogram having area 22
n‘ =1 ‘ﬁ-b‘ z‘ﬁ xb‘. Ite :'2\/5(5 xg)—lg then acute

Let angle between @ and » be acute.

angle between b and ¢ is
Options:

—
(a) T




Answer: (d)
Solution:
SJaxB]=22

j‘ﬁxg‘ =442

‘a‘ =1, g -b‘ :‘HXEJ‘
‘a‘ ‘f)‘ COs @ = ‘a‘ ‘b‘ sin &

—g="
4

Now, |d||b|sin 8 =42
= |p| =8
c=22(axb)-2b

¢-b =2J2(axb)-b-2

c-b=-2|p|" =64
C -‘b‘-ms « =—64

clcos ¢ = —8

¢’ :‘Zﬁaxb—%;r
—4 \ngb—b‘-‘\/ﬁaxb—b‘

= 4(.:£><E))j —Zﬁ(HXb)-be‘l

:44><32—0+64‘
=4 x64x2

M =1642

:lﬁ’ﬁmsa = -8

=
= o0 6 S

J2

G
=y




Question: Let A and B be two 3x 3 matrices such that AB =1, |4|= % . Then ‘adj (Badj (ZA))‘

Options:
(a) 32

(b) 128
(c) 64
(d) 16

Answer: (¢)
Solution:

Given, AB=1,|A|= %
ladj B(adj2A)

|8 adj (24
= |B[ |adi (24)[

- 5[ (24
- (2]
N 32(2'3) i

- 2% o

A

2

:.ZIE‘A

2]2
= _=2=64

g T

I
Question: Let f be a differential function is {0%] I _.. £ f(¢)dr =sin” x+cosx. Then

1

]
4 1s equal to
N [ﬁ] g

Options;
(a) 2 §)
a —
J2

(b) Gm

V2
(c) 6—9+/2

(d) % 62

Answer: (b)




Solution:

I
: Do szl
Given, _[ Lf (I)df =S8N X+C05 X
(e
Differentiating w.r.t. x
2 . . 2 .
Cos xf(r.:ﬂf-s x)*smx =3s8In” X-CO$ X —sIn X

381N X CO8 X |

f(cosx)=

cos” x cos’ x

T (C(}S )r:) =3tan x —sec” x

Again differentiating

—f"(cos x)(sinx) =3sec’ x—2secx-secxtan x

] )
Z2sec” x-lanx  3sec x

f'(cosx)= ‘ .
sin x sin x
2 3
f'cosx)=———-—5"—
> Jpcs & H
CO8 X COs8 X-5In X

Now, put cosx=—, sinx =—

V3 V3

Options:

(a) 1

(b) 2

(c)3

(d)4

Answer: (b)

Solution:

|z—(4+3i)|=2 and |2|+|z—4|=6
¢ 5(4,3), p=l

Il




Ve
T
4‘_._.-
]
S

Circle and ellipse intersect at 2 points

Question: Which of the following 1s a tautology?
Options:
(a) (- prg)v(pv—p)

(b) (p —>q)vq
(c) (;J {—-:-q)v(pf\q)
(d) pa(p<rq)

Answer: (a)

Solution:

(~prg)v(pv~p)

=(~pnrg)vT

=7

Hence (~ P nq)v(pv ~ p) 1$ a tautology

Question: For some real numbers « and S, a=a—if. If system of equations
, : ( 2z .. 2z
hix+(1+i)y=0 and S(C{JST—HSIH

_ : a .
x+ ay =0 has more than onc solution, then — 1s

Answer: 2— ﬁ

Solution:
For more than onc solution
4 (1+7)
( AHE 5w _ =0
&l cos— +isin— a
k 3 3

|G

:>4£c7—(1+:')8[—l+i

}:n

= 4ig —4( +£)(.—I ++/3i) =0




= i —(~1+3i-i=3)=0
= i —(~1-+3+3i-i)=0
= -7 —(~i-3i-3+1)=0
= a=\3-1+i(1+3)
g8 =1, Be=l=3

o Bl (V3-1)(1-3)

f—1-V3 —(1+43)(1-43)
~(3+1-243]
—(1+-\/§)
s lB

i)

Question: If y(:r) = (_x"' )'E x> ), a : +20 at x=11s

dy

Answer: 24.00

Solution:

Given, y = x"

log v = x" log x

= %% =(2xlogx+x)
dy

— =y(2xlogx+x
dx ( 2 )

d‘.}; :i{}_’(leog_x_l_x){_ }3(2—|—2]Dgﬁf+l)

=
adx”  dx

ja
Now, at x=1, & =1
dx

d’y
> —1+1(3)=4
dxz % ()

LY 0—4420=24

S —h
ax”




2 2
Question: S :2+E+]—+ 0
7 49 343

343
Answer: —?

Solution:

S =2+§+ l% +2—?+,,,
= e

A -
|
Question: cot E tan”’ [—q ]
oy l+x+x

26
Answer: —
23

Solution:

tan ]{;ﬁjztan | dzrl)a
Ll+x+x‘ 1+x(x+1)

= tan ](,x:+l)—tan '(x)

501 3
Ztam"J [I;J =tan"' 2—tan”’ (1)+ tan™' 3—tan™ (2)+... ot (
=l

+x+x°
=tan”' (51)—tan™' (1)

—tan”' @]
D2

_Ifzﬁj
= Ccot —

25

+... Find 45 .

5

1)—tam_] (5

0)




'i[J l

. cot| Z tan™’ 1

k1+x+r

Question: Il ¢,,a,,... & b,,b,....
find ab,.
Answer: -“—8
7
Solution:
a4 0y,....=> AP,
b.b,,..=> AP
q=2
a,=3=a+9d,
= 3=2+9d,
= d, = i
9
ab =1
=
by %, l+9d¢
3 2 2
—1
= — =0,
6 2
=d, = ~
54

ab, =(a+3d,)(b+ 3032)

'I/ A
(araed)Lear(2)
\ Derh i 54

ANz 1k
(=)
- 3J 2x18

[
= —M—=

379 27

are two AP’s such that

a, =2, a

L1}

=3 & ab=1=q,b

Lo

[

then

Question: A is 2x2 matrix each element of A is picked from the set {0,1,2,3,4,5}. How

many matrices A arc possible if sum of its elements is a prime member p, 2 < p <8

Answer: 180.00




0 00 5 — 4

o0 1 4 — 12

00 2 3 — 12

0 2 2 1 — 12

0O 3 1 1 — 12

1 1 1 2 — 4
Lerlal =56

Ora+b+c+d=7

00 1 6 — 12

0 0 3 4 — 12

O 1 1 5 — 12

01 2 4 — 24

01 3 3 — 12

0 2 2 3 - 12

1 1 1 4 — 4

1 1 2 3 - 12

1 2 2 2 - 4
ksl =104

Answer = 104 + 56 + 20 = 180




