1.

PART - A
MATHEMATICS

The total number of terms in the expansion of (x + y)'®°

simplification is

100

(x + ) + (x — )" RSI9F 771 917 Pivw 15 7w A7

@ 50 51
© 202 O 100

a-x c
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Ifina AABC,cos A + 2cos B + cosC = 2, then a,b,c are in
Ifit @Bt AABC I31T cos A +2cos B+cosC =2 37, (ofeql a, b, ¢ AfH

@ AP. G.P.

iS] 2stfow AfFT RINe] sifew /T
© H.P. @ Not in any progression
2J9s Astfow eI FIET Asifee T

cot™ 21 + cot™ 13 + cot™ (- 8) is equal to
cot™ 21 + cot™ 18 + cot™ (- 8) IWA A

@ 0 cot™ 26
© » ©

£
2

+(x -

Yy

)100

afte

Visit CollegeDekho


https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

\ 4)

(2%} @ oIF 3 A3PT RAE JoT $8 e 3

@ r2 +4rcosf =5 r? +4rsinf =5

© r2 —4rsiné =5 @ rZ —4rcos@ =5

If the length of the major axis of an ellipse is K times the length of the minor

axis, then the eccentricity of the ellipse is

T @IAT TogeT T ST s, T or%s Oie K @7 ¥, (O $AaT Se@weiT NIy
2’7

K?-1 K% -1
® K1 2

K

1 V1 - K2
© 1-— ") IT

sin |x |

Iim

x—0 x

1s equal to

lim S | |
x—0 X

INFT

@ 1 ® o

1 ) 0
© positive infinity @ does not exist
AT ST 3 25t SIEGRT
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10.

11.

Total number of 5-digit numbers in which only and all the four digits 2, 4, 6,
appear 1s

5 TT o & R85 43ia o] 231, TS W@ S el 2, 4, 6, 8 W3 BIfRGT I T I519 3 451 39

@ 60 | 240
© 480 O 625

If A is a matrix of order n, whose all elements are 1, then A* =

A GO n @R OIS, TS JBeE ane 1, @ A* =
@ n3A n?A
© a ® 1,

Let a, and b, be the intercepts cutoff from the positive directions of x and

axis respectively and a, + b = = (3 ++/3 )n, n e N.Then a, =

47 T @, F b, x TF y ¥ Awd W IW@W ®w Y ol

an+an§=(3+w/§)n,neN @ a, =

NE) 3-3)
® & LTL

© (3+«/§)";—(3—«/§)" © 3

A subset of A ={a,b,c,d,e,f} is chosen randomly. The probability that th

chosen subset contains atleast three elements is

A ={a,b,c,d,e, f} T Qi o1 2f5 Ao ©IE ETIRAT TeT| QAN fALT6T T1 TP ST
T@os fofdt aler ¥ TBifdor 27
57 21
® 64 32
7 | 15
© 32 © 32 |
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J. {lsinxl—'lsinx
5 2

@n 2n
© -2 D o

}dx ERIGEEYG]

3. The area of the region described by A = {(x, y)l x>+ 9y <1 and y* <1- x} is
A= {(x y)l ®+yi<leme y2 <1- x} @ BT oFad FIfT T
T 4 T 4
_+_ — — v
2 3 2 3
T 2 T 2
P o +_
2 3 2 3
4. The non-zero vectors a,b and c are related by ¢ = 8 and ¢ = -7b. Then, the
angle between a and c is
I a,b,c P Sfet IRT ST 5F90F 27 o = 8bWF ¢ = —Tb | B®@ a FF ¢ T UST
@IT W T
® =z 0
b4 Vs
© 4 @ '/
. If |z - 2= 2, then the greatest value of | z| is
z
i |z - 8| = 2, cofim | 2| o s w2
z
@ V7 +1 V7 -1
© 7 o
. 2
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16.

17.

18.

The solution set of the equation

©eIq ANNFIAF THLIF 5 26 T

logy x log, 2
[4(1_l+l_i.+;..j} :|i54(1+l+l+_]:_+)} iS
3 9 27 3 9 27

® 1} 3

2

x

If = By, + Bjx + B, x% + .-+ B, x™ +--- then the value of B, — B,_, 1s

1-x

¢ _B +Bx+B,x>+--+B x"+,©®@ B, - B, | IWF 7|
1—x 0 2 n n n-1

@ 1 %

1 1
n! @ n+1

If A is 4 x 4 matrix, which is non-singular and A AT = ATA and B=A1 AT
then B B” is eqﬁal to

O A a4 x 4 oS w, T a-asdm ore A AT = ATA@s B= AT AT @
BBT s z'3| |

@ I+B I
© B | © Y
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IF x? = 4y I @HG g @ @B g (1, 2) Srets e i

@ (,0) -2, 1)

© @1 D@ @ -1

CoOSX + xsin x

] dx =

x (x + cos x)

@ log|x (x + cosx)| + C log(LJ+C

X + COS x
@ log x (x + cosx) + C @ log +C
X + COS X

} ( 1 1 l‘J

lim + +ot— | =

nso\n +1 n+2 2n

@ log 2 — log 2

© 0 @ zl2

) . x-1 y-2 z-3

The shortest distance between the lines 5 = 3 = 1 and
x—2_y—4=z—5 s

3 4 5

x-1 y-2 z-3 x—-2 y—-4 z-5

= = i = Wg@aawasa q

2 3 4 3 4 5 kb
@ 1/6 1/6

© 1/4v3 DO 1/3
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23.

24.

The function f(x) tan(ﬂ[x_%D

= , where [x] denotes

2+[x]2
integer < x, 1s
tan(;{x——”—D
flx) = 5 []22 T, 6 [x] @ ST STAG] 0 < x, o
+ |x

@ continuous for all values of x

SAARE x T ST NS I

discontinuous at x = %

x=%ﬁ=ﬁ6,mﬁﬁs§ﬁw

© not differentiable for same values of x
x T g AT ST 27
@ discontinuous at x = -2

x = -2 Trge, sAfitzg 928

If y =|sinx le‘ , then the value of dy at x = —~ is
dx 6

) - d
afw y = |s1nx|lx|, OB x = —671 Ie :ll INF I
x

® —2—;5”/1(610g2—x/§7r) 2% (61og 2 + /37)

© 2: (610g2+\/§7r) @ 1

the

greate
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1s

Yy=a U y=b,TFI@ x = f(y) IF x = g(y) @ ASI CFag T 7

® [1f6)- ey [176) - ()] ds

b b
© [f&)dy O [eb)dy

Let & and b be two non-collinear unit vectors makes an angle @ between them

9 N - . ﬂ -
and x = @cost + bsint, then the maximum value of | x| is

@ ORT 4 W b i WEIW I T W Pmed Wow @R 0, o

Rl
Il
Q
o
@
by
S
wn
E.
o~
8
g\
3
4

@ 2 cosﬁ

2
© @cosﬁ @ 2cos£
2 2
2
a“+1 ab ac
ab b +1 be |=
ac b ?+1
@ 1452+ 2 a? +b? + c?
@ 1+a®+ b2 @ 1+a? +b%+c?
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28.

29.

30.

31.

The least value of a for which the roots of the equation x* — 2x —log, a =0 a

real is

a o7 & e1f® WET @ TFIT 2% — 2x — log, @ = 09 6T 7 AfHa

@ 4

If 2x*'3 + 2x71/3 = 5, then x =

it 2173 + 2x71/3 = 5, (ofeqt x =5

@ lor-1
1
© 801‘5

1* 22 g2

The sum of the series o +—+—+

3 4

2 2 2
1—+42—+3—+--- TINT rerre
2! 3! 4!

@ .
© e+1

()52 (7)o
® ()

© ()

7
The value of (44 j + 25

4

®

D - N

©

201‘l
1
@ 4orZ

9
(5 g J] is equal to
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T < T - . T ; Lt . on
sin| — sin L——‘J SlnL J
n n n

1S

1 )
n > 3 3 & ¢S NG 5 AT T P + 5oy 27
sin (—) sin ( j sin ( )

® s ® s
© s D 7

). Let ABC be a triangle such that £ ACB =% and let a,b and ¢ denote the

lengths of the sides opposite to A,B and C respectively. The value of x for
whicha=x>+x+1,b=x>-1and c=2x+11is

war’s, ABC fagsa 4ACB=%W a,b ¢ @TFW A,B,C 93 Rrife a=1 (e

T | (0 x IFAFAE a=x"+x+1, b=x’ -1 c=2x+1 27

@ —(2+\/§) 1++3
@ 2+4/3 @ 43

. Let a,b,c and d be non-zero numbers. If the point of intersection of the lines
dax +2ay +c =0 and 5bx +2by +d =0 lies in the fourth quadrant and 1is
equi distant from the two axes, then
4T a,b,c JF d A 5] U, I dax +2ay +¢c =0 TF Sbx +2y +d =0 @
IS0 F4T Yot bpY FF6 I TF 43 SFT A0 S (90 SIS =W, (O

@ 2bc-3ad =0 9%bc + Sad = 0

© 2ad — 3bc =0 @ 3bc + 2ad =0
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35.

36.

317.

A determinant is chosen at random from the set of all determinants of order
having elements 0 or 1 only. The probability that the determinant has value ze:
is ’

BT 2 Wi ffiass, T6 Gie@iE 0 A1 1, (o |t T [efias Titedol@ o 31 27 | (Or
fHefrss WA 175 @[S Seifvet 29

oo | o
®
| e

®
©

0 | w
©
| =

Let x is a positive real number. Then minimum value
3 2
1Y,
(1+x+l) +(1+x+—1—j +(1+x+——) 18
x X x

1)’ 1)? 1
4 ST x WBT 4TS I/ W OB |[1+x+—| +|1+x+— +1+x+;
X X

g N9 27
@ o ® o

© 39 O 27

. cos 3x dy .
If y=sin?',1-——,then — is
4 cos® x dx
d,
afit y = sin™ 1 - cosfx o 2 g
cos® x dx
sec’ x ®) sec” x
cos y cos y
sec x J3 sec? x
cos y cosy
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Mx)=1{f(x)}" +{g(x)}". If A(5) =11, then A(10) is equal to

g1 e, f(x) 9 RT SO Tad TR f(x) = -f(x) @ f(x) = g(x),
h(x) = {f(x)} + {g(x)}* 13 A (5) =11, o®@ A (10) ITHT'T

@ 22 ® 11
© o D 1

If x = -1 and x = 2 are extreme points of f(x) = alog|x|+ fx* + x, then

I x = -1 x =2, f(x) = alog|x|+ fx* +x IoBRY 2T, (o@

@a=—6,ﬂ=% a=—6,ﬂ=lzl—

©a:2’ﬂ:;2!:‘ @ a=2,,8=%

2
J. {(IOL_%} dx 1is equal to
1+ (log x)

f{“aogx -1 } dx INF T

1+ (log x)°
x xe™
——5—+C B +C
(log x)* +1 . 1+ x2
2x +C @ hlogzx +C
x“ +1 (logx)” +1
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41.

42,

PART - B
PHYSICS

A simple harmonic progressive wave travelling along the positive x -axis

represented as

YT x ST THCT SeiSTT Gt GOT ST<eT 2SS 25l ©aesd AFT F1 27

@ A sin wt A sin wt coswt

© Asin (wt — kx) O Asin (wt + kx)

The diagram given below shows electric lines of force emerging from a charg

body. If the electric fields at A and B are E, and Ejp respectively, then

ooTs il e Qb Sifie JEF S[T ST JTEIPHR ryedl ez | A A WiF B =

wpfes cva E, 91 Ep R0

)

@EA<EB EA>EB

©EA=EB @ EAZEB
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quantities, find the dimension of force

I IAY p, MHFAAF 997 g TNF F=F1F v ONfeTss 1 77 (008 I79 Wit i 29
® [p*g'v] lpg"v]
@ [,03 g? V—z] @ [,02 g’ V—z]

A ball thrown vertically upward. Ignoring the air resistance, which one of the

following plots represents the velocity time plot for the period ball remains in air

T S Terg T ATwed a1 (20 | TGS IS SOIST ST T (@O (12 Bag 0|

Y WS IFIT SIS R -50FS foeT sikg

A p
A% VF
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45.

46.

47.

If two common emitter amplifiers are cascaded together, the phase differenc

between the input signal voltage and output signal will be

BT ST Fsnle STaie 49T AT IS AL ! FIY 47 (xR | (O 3770 M@

ST® SEG[G T FeT NISE 7ol o1 3 |

@27[
©3

® &

z
4

If the unit of length, mass and time each be doubled, the unit of work

increased by

At 7, ©F SIF SIS ATERCE GO a1 2, (008 I 9 I 27

@ 2 times . 4 times

2 &7 4 37
@ 6 times @ no change
6 37 _ I 92T

In one second a particle goes from point A to point B moving along

semicircular path of radius 1.0 m. Its average velocity 1s

QBT F912, ﬁ$m1.0mWWWAWWBWﬁ%W
FAICOIT TSRS =J

@ 1ms™ 2ms ™
© 3ms™! O 4ms?

Visit CollegeDekho


https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

density 8 x 103 kg/m3 about the axis of the cylinder

1.5 m (75, 0.05 m [PIF 31 8 x 108 kg/m3 T7gq DT @BIF POIHT SF NICATH IT

SIS 0T fqfg Fa1 |
@ 0.1025 kg m? 0.1175 kg m?2
© 0.1235 kg m? @ 0.1365 kg m?

At what height above the earth’s surface, the value of g is same as in a mine

80 km deep?

ouq Seie g 799 80 km stels A WiiT 57s Wi 27 |

@ 20km 30 km
© 40km O 50xm

A rain drop of radius 0.3 mm falls through air with a terminal velocity of 1 m/s.

The viscosity of air is 18 x 10~ poise. Find the viscous force on the rain drop.

0.3 mm 5P ITFAS WA 9T 1 m/s. 81T €Osica Y NN WIS SeftaT 577 4y |
IS STHeT 2z 18 x 107° WIWZ@WGWWWWWRI

@ 2.32x107% dyne 1.55 x107® dyne
@ 2.63 x 1072 dyne @ 1.01 x 1072 dyne
£-2022 (18) D
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51. Three radioactive substances reduce to 12.5%, 6.25% and 3.125% of their origir

amounts after 5 years. The half lives of the substances are in the ratio

oy cosa »mi 5 3577 ige o A1sre I7 ARNET 12.5%, 6.25% e 3.12!
T 317 2113 | o1 Roffes o - Sk Fiele Sigis 2°7

@ 4:2:1 @ 2:42:1
© 1:2:4 (D) %:

52. Which of the following spectral lines falls in the UV-region?

ToF @AY I @A UV-B71 TGS ?

@ Lyman Balmer
e | e

© Brackett O Paschen

W&o ANCFA

53. Consider three spheres of equal mass and radii. The density of the three spher:

are p, (r) = constant, p,(r) = kr and p,(r) = kr?. If the moment of inertias of tl
three spheres about axes passing through their centres are I;, I, and I;, then

o

S o O [P SN0 oieies 99w 9@ERITs p, (r) = &3, p,(r) =k
ps(r) = kr? | aft @ulRvE WEE ST 8 @[ SPRIees Gfers bR Seamss o

@R 1, I, 9% I; ], (O
@1 > 1, > I, L2 By < Iy

© 1,>1,51, ® 1,-1,=-1,
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A contains same mass of oxygen at the same temperature. What will be the ratio

of r.m.s. speed of the molecules?

Qb AT A © RGISH (17 ©913 FUT (07 HAFRICE A5 QT A1d B, T JATST A T 739, SIS
ST &1 SRS (577 1% T (307 | JrEifd SIS 5% I5Mferq (@19 SIS i 23?

@ 11 2:1
@ 4:1 @ 8:1

Calculate the fundamental frequency of a sonometer wire of length = 20 cm,

2

tension 25 N, cross sectional area 1072 cm? and density of the material of

wire = 10* kg/m3

s = 20 cm, B9 = 25 N, #8zvq 317 1072 cm? S19 Oielq sm{es 999 = 10 kg/m?®
P v’ fitRe oifers 393 =091 v 27 |

@ 75Hz 100 Hz
© 125Hz O 150 Hz

A tuning fork of frequency 200 Hz is in unison with a sonometer wire. How many

beats per second will be heard if the tension of the wire is increased by 2%?

200 Hz 3¥9[1%39 QOle e Qule B'd’ TR ORT 6te Q@a@ el (g | 3
®’7’ 0T T ©FF TIEF 019 2% I=7T = (003 (@301 0% 01 717 afsrzees ?

® 1 ® 2
© s D 4
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57.

58.

Consider N resistors each with equal resistance R. If the ratio between
highest value of resistance and the lowest value of resistance that can

obtained by combining these resistors is equal to 289, then the value of N 1s

m’aNﬁmmmmmmRmﬁmwﬁﬁmaﬁmmmmm:

SR WiAT SIgTed W 289 27, N I 09 2'F

@) 289 145

© 17 D None of (A), (B), (C)

(A), (B), (C) T 918 3oy 42

A particle of mass ‘m’ and charge ‘q’, accelerated by a potential difference

has a de-Broglie wavelength ‘A°. If another particle of mass ‘2m’ and che
‘2q°, accelerated by a potential difference V', has a de-Broglie wavelength
then V is equal to

m SIRPR, q SIS, V, Redarers 7|l w@ifie b SIS de-Broglie [CRIQIETIT

A1 3 V Rearens adl WiRe 2m ©39 2g SYge oF 9ot FFE de-Bre

BILSIIR WiF % a3, V INARI

@“%‘ ' 2V,

© v, D sV,
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el RO A A Siie B g Wists sigets (@149 Wi f5ef 39 |

30
A%
30 30
o— ——o
A 30 30 B
MW
3

Q
3Q

Q
® os0 I
© 150 A@

=Y

A step down transformer is used to reduce the main supply of 220 V to 10 V. If
the primary draws 5A and secondary 88A current, calculate the efficiency of
the transformer

b1 eieT®, 220 V Reas 10 V i1 307 siyater 9217 41 020% | 7% 21 a8 5A o173
P (N IS AT FIF N TGN 88 A 417 327 I, (O FSIFOE wHST el
F40

@ 65% 70%
%
© 75% DO s0%

Photoelectric emission from a metal begins at a frequency of 6 x 10'* Hz. The

emitted electrons are fully stopped by a retarding potential of 3.3 V. What will be
the wavelength of the incident radiation?

CRICAT QY AT AT AT gy fsfiia o198 =7 6 x 10M Hz © | fiofid i@t Srerefieaisss
T Sre=a1tet wifaateT 3.3 V wasss fedq dearem o7 | Sieifss Rifvaas eesitnaf R =3 |

@ 214 nm 290 nm
© 320nm ® 3%0nm

-2022 (22) D
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 62.

63.

The acceleration due to gravity at a height ‘A’ from the earth’s surface (h <<

is found to be 98% of the value of acceleration due to gravity on earth’s surfa

g, - The acceleration due to gravity at a depth of ‘A’ will be

IR SorST #T , GoeTe FHIFEAT 9T 01T (b << R) *RJo MLIsETT 9961 79 g

98% CoITaT sI°aT | FIRQDF +1at h STeIReT NFAI 9L ¥F 7'

@ 98% of g, 99% of g,

© 49% of g, D 51% of g,

The electric flux through the surface of a sphere of radius R is equal to th
through the surface of a cube of side L. If both the sphere and the cube enclos

equal amount of charges, then which of the following relationship is true?

R b GBI (oleR #1659 WIS 117 (% QAT (@pfod Se@ WiF L (i @b 9999

NICSE o117 £8 QI (R Ros ST qiAe ST | At (ofTeTas e Ief<s qAIGIC STAfaiaey ot

ST F(F, ©FF (PG TF4B 5o ?

@ 2:R=L 47R? = 62

© i;—nR?’ = I3 O None of A), B), ()

(A), (B), (C) 7 @18 3oy 788
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GeTe (Y8l lRa® SUINGET 16 2'F

| 12V

1t
100 Q 200 Q
MWW S AAAY

200 Q

@ 6V ® sv
© o9v O 2v

A wire of length 2m carries a current of 5A. If it is placed north-south, the
force acting on it due to the horizontal component of the earth’s magnetic

induction will be (Given B, = 0.4 x 10™* T')

2m A9eT qure AfRRREk 5A Rgo 4difke x| 1 e Sea-wiFaeie Er o,
AT GRFFIT  (FAT  TIEF AR AW R GR®  o® I T'9
(Pt xmB, = 0.4x107* T)

@A) 2x10*N 4x104 N

© 6x10*N DO Zero
143
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" 66.

67.

68.

Let the percentage error in the measurement of three quantities A, = F

A, = B/C and A, = B®C be A;,A, and A, respectively, where B and C

two measurable quantities. Which of the following is true?

fsfaGr ot A, = BC, A, = B/ C 91iF A; = B*C T (SN o341 Geid Afmier @

Ay, Ay TF Ay T5 B o1& C 907 (SN 1 &7 (Slfes 1T | HTie @ s

© A, =4, <A, D A, =4, =4,

Which of the following quantities are quantized in quantum mechanics?

@FRITT IasT0 o9 (@30T I (FIITIFIT FIT 27?7

@ Energy Angular Momentum
Ry I Wﬁ

© Both (A) and (B) O Neither (A) nor (B)
(A) o1F (B) qGH (A) oirF (B) abie 727 |

The ratio of maximum time period and minimum time period that can

achieved by combining N identical springs is

N Sief Sifet Pete Tsig S ARAIT ST ALHEFIET SN (AT AT SATS 2
@ N:1 N?:1

@ JN :1 @ N2
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