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HARD WORK IS THE FIRST STEP OF SHIVALIK TEAM

Covered Topic:-

Physics:- Vectors : Introduction, Polar vector, Axial vector, Triangle law of vector,addition
of two vectors, Parallelogram law, Polygon law, Subtraction.of vecters,
Resolution of vector into components, Scalar product of.twoweetors and
vector product of two vectors.

Chemistry:- Atomic Structure :- Dulton’s atomic theory, Discovary,ofifundamental particles,
Isotopes, Isobars, Isotones, Isodiaphers,Nso electronic
species, Thomson model, Rutherford’Shuclear model,
Bohr’s model, Electromagaetie, Radiations, Plank’s Quantum
theory, Photoelectric effect, Black"Body radiation, Spectral
Lines.

Mathematics :- Basic Mathematics :  LogarithmgQuadratic equation, Sets, Relation.

Maximum Marks :- 240 Date:- :- 04 Octobek,2021 Time :- 70 Minutes

Part's 1 (Physics)
1. Which of the following is an “axial 1. F=fafead § | &9 e el afewr g —
vector. (A) fazema= (B) @
(A) Displacement  (B) Velocity (C) & amget (D) w@Ror
(C) Torque ~ (DlAcceIeration 2. <1 wfew A 9o B 39 YR & |Z\’ + §| =
. Two vectors A andhB are” such that |K— §|.=<T%31Ka&m§a% He @ ¥
|A + B| = |A —"Bj=The‘angle between (A) 0° (B) 60°
the vectors A.and B is :- (C) 90° (D) 180°
(A) 0° «B)B0™, (C)90° (D) 180°

uah Work
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CIf (BT- 27+ 2k). (21- xj + 3k) = -12,
the value of x is :-

(A)6 (B)-6 (C)12 (D)-12

. What is the result of (A + B) x (A — B)
2

(A)2 (AxB) (B)2(BxA)
(C)(AxB) (D)2 (A.B)

. IfA.B =|AxB]|, then angle between A
and B is :-

(A) 30° (B)45° (C)60° (D) 90°

. The magnitude of two vectors are 3 and

4 units and their dot product is 6 units.
The angle between the vectors is :-

Az B (5 D)7

IfA+ B=A-— §, then B is :-

(A) Unit vector  (B) Zero vector

(C) Polar vector (D) Axial vector

. What is the magnitude of (41 - 3f) ?
(A)5 (B)V7 (C)V5 (D)%

. A vector cannot be by a vector.
(A) Subtract  (B) Multiply

(C) Divided (R2)Add

. afe (31-2f+ 2k). (2i- xj+ 3k) = -

12, X PTAH & —
(A)6 (B)-6 (C)12 (D)-12

. (A+ B)x(A— B) @1 uRom a1 2 ?

(A)2(AxB) (B)2(BxA)
(C) (Ax B) (D) 2 (A..B)

. aftA.B = |Kx§|,a—sr AcemAwen B &

qeY BT B —
(A) 30° (B) 45°™(C)60™ (D) 90°

. T gfeen o e, 3)T0 4 $Hls B IR

IADT [N Pl 6 ShIS o | Alawl &
Eﬁﬂfﬂaﬁméz—

@E ®T ©F O)F

. oA+ B=A— B,aa B2 —

(A) s wfewr  (B) I wrew
(€) gda wfemr (D) wiehr wifew

. (41 - 3)) @1 uRAmr @y T ?

(A5 (B)V7 (C)vV5 (D)1

. U®H Afee B Udh A gRI el

fopam S |ehdT 2|

(A) Tcr (B) o
(C) w1 (D) wire

uah Work
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10.Those vectors which are having equal or
unequal magnitudes and are acting
along the parallel straight lines are
called.

(A) Collinear vectors
(B) Equal vectors
(C) Negative vectors
(D) Zero vectors
11.0ne of the rectangular components of a

force of 50N is 25N. The magnitude of
other component is :-
(A) 25N (B) 25v2 N
(C)25V3N  (D)40N
12.Two forces equal in magnitude, act on a
particle. When square of their resulation
is equal to three times their product,
then what is the angle between them ?
(A) 120° (B) 90° (C)60° (D) 30°
13.What is the value of {. (j x k) ?
(A0 B)1 (©-1 (D)2
14.What is direction of (7 +j )2
(A)0° (B)90° (C) 60%(D).45"

10.9 dfewr ST S99 A1 IfFAN UiRHATIT aTel
B & 3R |AMR AR @Rl 3 ey
PRI BT &, HBA © |
(A) wvdrg afeer
(B) 5= |fewr
(C) fawra wfeer
(D) < wfewr

11. 50 }eA & A B AHRBDIND,,  dchi A
H TP 25 e © Al GAPETH BT GRATT

g -

(A) 25N (B) 25V2 N

(C) 254/3N Y (D)40N
12 . gfx=m0r § gH & 9 U $HU IR BRI ©

STO(STD URIE Bl T SIeb [Uhel Dl
3 AT 8, ST §rd Bl DI /T 8 2
(A) 120° (B)90° (C)60° (D) 30°
13.1. (G x k) o1 &= @r & ?
C€)-1 (D)2

(A)O (B)1
14.(1 +f) & faem @ & ?
(A)0° (B)90° (C)60° (D) 45°

ah Work
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15.What is the unit vector of (2i - j + 3k )
(2i—} +3k) (2i—} —3k)
(A) T viz (B) iz
C) (———

2i - ]+3k) (D)(Zi—\]/‘g—BlAc)
16.Which among the following is a polar
vector :-
(A) Torque
(B) Momentum
(C) Angular velocity
(D) Angular momentum
17.For what value of m, the vector A = (21
+ 3j - 6k ) is perpendicular to B = (3 -
mj + 6k ) ?
(A)-10 (B)10 (C)6 (D)-6
18.What is the angle between A and B, if A
and B denote the adjacent sides of a
parallelogram drawn from a point_and
the area of the parallelogram is “2AB.
(A) 60° (B)90° (C) 45° (D)30°
19.A vector A points vertigally \upwards
and B points towards €ast. What\is the
direction of (A x B) 2
(A) South (B).North
(C) West (D)NEast
20.1f |& + BNSNA) = |B]
between Avand'B is -
(A)60%(B)0° (C) 120° (D) 45°

then angle

uah Work

15. (2i - j + 3k ) &1 gb1$ @few &1 A @M
g7

(A)
L )
©) > © %

16.1%1?%[@61#@@%@%@%@1%?
(A) et smepf
(B) s
(C) ®rofra, &
(D) ®rof et
17.m forar wrna for Rk A = (21 + 3j -
6k ) afe B = (31 - mj + 6k ) & wraaq
BTN
(A)-10 (B)10 (C)6 (D)-6
187A 7o B, @ #ed @107 @7 A @ ¥ Ak A
iR B we fig & @R T R aqe
DI A YSIRH Pl TUAT & 3R FARR
TS BT &Fhe Y2AB B |
(A) 60° (B)90° (C) 45° (D) 30°
19.vF dRY A SR SR @ SR <
Fvar & ik afer B qd @ ik SR awan
¥ dr (A X B) # R @ & ?
(A faror (B) 5=
(C)uRem (D)@
20.3f = |K+ §|:|K|:

i —j +3k) (B) ¥ —dk)
Vi
2i— ]+3k

(21 ]—3k)

|§|, a9 A g B

- |°0° (D)45°

"7 == \—7 =
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Part — 11 (CHEMISTRY)

21.What will be the total energy of electron
which is present in second excited state
of H-atom?
(A) -3.4ev (B) -13.6ev
(C) -122.4ev (D) -1.51ev
22.What is the ration of raddi of second
orbit of H-atom to third orbit of He"
ion?
4 3 9 8
A B ©F DO
23.Which is an incorrect statement about
cathode rays?
(A) Cathode rays start from cathode and
move towards the anode.
(B) In absence of electrical or magnetic
field, these rays travel in straight lines.
(C) The characteristics of cathode rays
depend upon the material of electrode
used.
(D) Cathiode rays are ‘negatively
charged particles, called electrons.
24.In- Correct match among,thesfollowing
is:-
(A) Cathode rays-“\Negative charged
particles.
(B) Nucleas ~Rutherford
(C) OilN\drop, experiment- Thomson.

(D).Neutron<e Chadwick

21.H- wETg] @1 fgdl™ G?ri%lﬁm\:;a@ﬂ
G &=

d SuRer@ golo
BT |

(A) -3.4ev (B) -13.6ev
(C) -122.4ev (D) -1.52ev

22.H- TR @ fgelia det «liR, Heh, I
S T BET DI AT BIGIUR ST DRI |

A:  ®: ©s \D);
23.®oIe faxoll @HNIR | @I A Terd
2?

(A) dUrs feeti, dre | U™ Bl & a1

TARG DIGIRIINT PR 2 |

(B) Pty o T a3 1 sraRerfa
# fopeet wRer Xar # Iy el 2|

(C) deirg feoll & 01 ygd goldgls
ueref R fiR a2

(D) dors fHRor womafa & g B
Tl goldeie Hal ST 2 |

24571 # 9§ M gHd T
(A) DTS fHv— Fomdfd o

(B) & — IEBIS
(C) 71 g5 warT— oA

(D) =gi=— dsfas®

Rouah Work
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40, 40, 40 .
25. 18Ar, 19 K, 120 Ca are example of :

(A) isotopes (B) isotones
(C) isobars (D) isodiaphers
26.As per Bohr’s model an electron in an
unielectronic species revolves around
nucleus in circular orbits what is the
radius of 3" orbit of He" ion ?
(A) 2.38A° (B) 2.83A°
(C) 0.529A° (D) 5.87A°
27.The ratio of velocity of electron present
in 2" orbit to that in 6™ orbit in He*ion
IS :-
A)L2 B49 (©)31 (D21
28.In correct statement about Rutherford’s
experiment is:-
(A) A stream of high energy a- particles
from a radioactive source was directed at
a thin foil of gold metal.
(B) Most a-particles passed threugh the
gold foil undefleeted.
(C) Negative charge and®most of the
mass of atom is concentrated at centre of
the atom.
(D) The radius, 0f\the atom is about
10-Pm.

40 n. 40 40 5
25.18Ar, 19K, 120Caﬁﬂ%ﬁeﬂ1€w%.

(A) Fweenfis (B) wH=igife
(C) wiRen (DEIESISRER]
26.98% Hied & AR Udh golagig 'Sl
H Solo WS & aRI AR FATHR Bewsh, H
qfRepHYT HRA | He' Sae 1 JeIaNDeT
&) f3roar aar B
(A)2.38A°  (B)2.83A°
(C) 0.529A° (D)%.87A°
27.He" sma an Y @em ug 6"
HeAT W IYRAN, Fel0 B AT BT UK
=
(A2 B9 (C)31 (D)2:1
28.3EXPle  WANT  9@ed  H  Tad $UH
AN
(A) Tes org @ Udell Ufdl W Th
AT eg Sd A U I Sl drel
Q—®0 P GRT B AR B WY
(B) 3tfdr@ier a—avr Ties ufvawmt 4 faerfia
8U a1 et T o |
(C) =umaw e wH W@

o

BT TTAM WA & D W divad
g |
(D) oy @t e 10%m (em)
g |
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29.In correct pair among the following is:-
40 40, -
(A) 18Ar and 20Ca isobars

(B) 11H and 13 H are isotopes

© 175Nand go are iso diaphers

(D) Co and No are iso electronic
30.Rutherford concluded that most of the

space in atom is empty because-

(A) Most of the a-Rays passed through

the gold foil without any deflection.

(B) Few a-particles deflected by large

anlges.

(C) Few a-particles deflected by small

angle.

(D) Very few a-particles bounced back.
31.Neutron was discovered by bombarding

a-particles an a thin sheet of:-

(A) Gold (B) Silver

(C) Copper (D) Magnesium
32.Plum pudding model of an‘atom\was

given by-

(A) Bohr (B) 4.J. .Thomsen

(C) Ruthorford () Chadwick
33.Potential energysof an eleétron in the 4™

orbit of hydrogen atom of-

(A) -26.2 ay (B) -13.6 ev

(C)-1.7ey (D) -07.829 ev
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29.fv= # & word I -
(A) ngr qer §8Cawm%€5 g |

(B) :HawaaaTwaTﬁ—cﬁ g |

(®)) 175Naeﬂ 18703@@@1?1%’#%
(D) Co T No wwsiag = &
30. IXBIE 1 & epy Mgl ®, g3AT] H
arfrmTer v Rad Bl & dRlifds
(A) DT a—HIL Mesrut~aT ¥ faafta
gU a1 adt T |
(B) &8 ds®IN, o8 @Iv 9 fafd g
|
(C) (@B a—FUT e divr ¥ fdaifia gy
D
(D)\380 & Q—T THIIHR arud 3 o |
LR a1 R Udell UHDHI W a—H01 Bl
JHIRT BB RIS DI @iol T T4 o7 |
(A) T (B) e
(C) afar (D) #F=hferm
32.9%H1Y] &1 W GRS Aisd e grT &
AT o7 |
(A) areR (B) S5l oA

C)z=wE (D) =<hia

33.gggod WA @I 4" mem H gelo @
Ryerfast ol 21

(A) -26.2 ev
(C)-1.7ev

(B) -13.6 ev
(D) -07.829 ev
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34.Given below are the spectral lines for an 34,5 BIESIo WA & ford quisA @il
atom of hydrogen. Mark the lines which are @ fear w7 S @Rl e [k
not correctly matched with the value of n; DI | NEdT ng 91 n, & 791 & A1
and n,. e e T8 ?

Series n; n, Region gyofy N, n, &3
(i) Lyman 1  2,3... Ultraviolet (Yersma 1 23... Wi
(i1) Balmer 2 3,4... Infrared (i) IR 2 3,4... IR
(i11)) paschen 3 4,5,6..... Infrared (i) ureea 3 4,5,644.. e
(iv) Pfund 4 5,6.... Infrared (iv) B 4 56m. ‘SR
(A) (1) & (ii) (B) (i) & (iii) (A) (i) & (ii) (B (iii)
(C) (ii) & iv (D) (i) & (iv) (C) (ii) & iv (D) (i) & (iv)

35.Energy of an electron in a one- electron 35. U Sol0 RIORIE0 & Toll 7 YeR

system can be calculated as En = - 2.18x 10718
2{8“0_18 awjpa) Sy | En = -

2 i i n’
—— xz°. Which of the following #T% @ He'oma (z22) 3 n = 2 ®W

correctly states the relationship between aMLiZom (z=3)dn=2 wR s
the n = 2 level of He"ion (z=2) and n = 2 T T R
it2 =13)?
oL 13 ) e L
He+ — § Li+2
e 3 | (B) Enes = % ELi+

(B) Ener =< ELiv2 2
’ 3 | (C) Epes = P ELiv

C E + == E i+

(©) B 99 o (D) Eper = % EvLivo

(D) Eper =5 ELiva -

2 36. E: T E ol B g1 fafewon

36.The energies E; and & s0f two radiations & ol PHEI 25ev T 50ev T

are 25ev and %S0ev\respectively. The TP qeTeed A, Td A, & weu §e qay

relation between their wave lengths i.e. a—

A1 and A, will be= (A) M :% Ao (B) M=o

(A) kN2, (B) =1 (C) =2, (D) Ay = 4%,

(C) =21, (D) M =4k,

ZZ

Rouah Work
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37.Zeeman effect is due to:- 37.5MH 9o1g 7 & HRUT Bi—
(A) Splitting up the lines in an emission (A) sIgg Rer fagga &= @1 SuRefd
spectrum in the presence of an external B EECISC IS G o oot | BN G 1 BT
electro static field. ferare=
(B) random scattering of light by (B) ®IemrsS! ®UIl gRT YabTel &I _AGRED
colloidal particles. EEUE
(C) splitting up of the lines in an (C) =@ gealm &3 @ \SuRYfT
emission spectrum in a magnetic field. TG A el Hifaures
(D) Emission of electrons from metals (D) a@e’ﬁ DRI SIANETT TR T8
when light falls upon them. ¥ FCAARTT T SN

38. The energy of the second Bohr orbit in the 38.z1ggon @ fef@\ay -~ @& @1 Hol
hydrogen atom is -3.41ev. The energy of -34lev g N HEL T @ fedm aR
the second Bohr orbit of He+ ion would be- Bl BT i B

(A) -0.85ev (B) -1.70ev (A\),-0.85¢v (B) -1.70ev

(C) -13.6ev (D) -6.82ev (C),-13.6ev (D) -6.82ev
39. The lon that is iso-electronic with Co| ¢89-FFhF & Il smafted wieier CO &

is- RbEEECIRERE

(A)CN" (B)N, (C)O, (D)N; (A)CN" (B)N;" (C)O;  (D)Ny
40. Which of the following series belonds to e $40.F= # & @Iel oo Scasl ®agd @

the ultra violet region of emission spéctra? RIS &5 & e 8

(A) lyman (B) Balmer. (B) a™=

(C) Paschen (D) Braeket

uah Work
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Part — 111 (Mathematics)

41.1f log (a — b) = log a — logb, then the
value ofaintermofbis :-
b b? b? b
A7z Bz ©Oin O3
42.The value of logz4. log,5. logs; 6.
log, 7. log- 8.logg 9 is :-
A1 B2 ()3 (D)9
43. Which of the following statement is true?
(A)JANB=¢p=>A=¢pand B =¢
(B)A-B=¢ = AcB
(C) AuB=¢ = AcB
(D) None of these
44.1fu={1,2 34,56} A={23tandB =
{3, 4, 5} then :-
(A) (AuB)’ ={1, 6}
(B)B-A={5}
(C)A-B={2,4,5}
(D) AuB={3}
45.Shaded portion of followingy wenn
diagram represents :-

(A) (ANB) NG
(C) (A0B) bC

(B) (AuB) NC
(D) (AnB) U (ANC)

Rouah Work

41.3f¢ log (a — b) = log a — logb, @9 a @1
A9 b ® ual F 8rm —

b b? b? b
A7z Bz ©Oing ONng
42.1ogz;4 . log,5 . logs 6w loge? .

log, 8.logg 9 &1 AM B«
A1 B2 (@3 (D)9
43.f71 § | BT FUAT G BN
(A) AnB=¢p& A=¢pandB =¢
(B) A—-B=p:=>AcCB
(C) AuB'= ¢p="AcB
(D)zw'q ®ig el
443V =41, 2, 3, 4,5, 6}, A={2, 3}
MY B =713, 4,5} a9
(A) (AuB)’ = {1, 6}
(B)B-A={5}
(C)A-B={2,4,5}
(D) AuB={3}
45.f9% 99 ING @& BHEifed 9T YeRid
BT & -

(A) (AnB) NnC
(C) (AnB) UC

(B) (AuB) nC
(D) (AnB) U
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46.What is the cordinality of the set of odd

positive integers less than 10 ?

(A)20 (B)10 (©)5 (D)3
47.What is the cordinality of power set of

the set {0, 1, 2} ?

(A)8 (B)6 (C)3 (D)9
48.There are 230 students 80 play football,

42 play table — tennis and 12 play

rugby, 32 plays exactly 2 sports and 4

play all three. How many students play

none ?

(A) 140 (B)136 (C)132 (D)9%4
49.Number of non empty subsets of set

{1, 2, 3, 4} will be :-

(A)15 (B)16 (C)17
50.A-(BUC) =

(A) (A-B)U (A-C)

(B)A-B-C

(C) (AnB) — (BUC)

(D) (A-B)n(A-C)
51.Which of the following set’ equal to set

(A-B)u(B-A)?

(A) (AuB) U (A-B)

(B) (AuB) U (ARB)

(C) (AuUB) — (ANB)

(D) (A-BWNB_-A)

(D) 14

46.10 ¥ $9 Qvw g9 QUiel & dq=g &
TOET R 7 ?

(A)200 (B)10 (C)5 (D)3

A7\gza {0, 1, 2} & o1d 9q=d & T
& 1 7 ?

(A)8  (B)6  (C)3~(D)9

48.230 faenffai ¥ 8o wedlen, 42 <dd <A,
12 T 32 TeIRf 2 TIEH AT 4, <+l Gerd
g, a9 foa faemlt sig)l I & Qo
g7

(A) 140 \(B).236, (C) 132 (D) 94
49 w7 {1, 2)\3,"4} & aikaa =i bt
e gy =

(A)15-/(B) 16
50,A \(BUC) =
(A)(A-B)U(A-C)
(B)A-B-C
(C) (ANB) — (BUC)
(D)(A-B)n(A-C)
S51.f= & ¥ @ar ag=w (A - B) U
(B—A)S ax & ?
(A) (AuB) U (A-B)
(B) (AUB) U (ANB)
(C) (AUB) — (ANB)
(D)(A-B)n(B-A)

ah Work

(C)17 (D) 14
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52.1f (a + 1, 4) = (-1, 2b), then value of a
and b are :-
(A)-1,2 (B)-22 (C)-2,1 (D)-2,4
53.1f n (A) = 3 and n (B) = 4, then n (A X
B) will be :-
(A)3 (B4 ()7 (D) 12
54.1f A = {6, 8} and B = {9, 10}, then
number of relations from set Ato B is :-
(A)4 (B) 16 (C)8 (D)81
55.A relation R defined in Z. Such that
R={(x,y): X Vyez x*+y* <4} What is
the co—domain of R ?
(A){0,1,2} (B){0,+1,+2}

(C)z (D) None of these
56.1f A = {a, b, c} , then the number of
possible non empty relation in Ais :-

(A)511 (B)512 (C)8 (D)7

57.1F (x* — 3x + 2) is a factor of x* — px%+ q,
then :-
(A)p=4,9=5
(C)p=-5q=-4

58.1f roots of equation

(B) p=530 =4
(D) None of these

x*—bx, _

m—1
ax—c m+1
negative of each otherythen”value of m
IS :-
a+b

(A) —

are

b
(D)=

a-b b—a
B O

52afc (a+ 1,4) =(-1,2b),asadb @
A & —
(A)-1,2 (B)-22 (C)-2,1 (D)-2,
4

53.afx n (A) = 33k n (B) = 4, @8 M(A X
B) grm -

(A)3 (B)4 (C)% (D) 12
54.3af¢ A = {6, 8} 3iRB\= {9, 10}, @®
=g A § B # awiha e § -
(A)4 (B)16. N\€)8 (D)s1
55.7% T4 R, ZAH 'S YHR uR9IfRT & &
R={(x, W)™ Vez xX*+y* <4} R

BT HEWq, 7N & ?

(A0, 1y 2 } (B){0,+1,+2}

(€) z (D) None of these
56.afc A = {a, b, c} , =™ A ¥ dwifaqd

IRaw Tl & dear & —

(A)511 (B)512 (C)8 (D)7
57.af (X — 3x + 2), (X' — px* + Q) &1 W&

U@ B Al —

(A)p=4,9=5 (B)p=59g=4

(C)p=-5,g=-4 (D) None of these

x2—bx _ m-1

T Bl m_aﬂ A 8§ —
a+b a—b b—-a
(A)— B ©)—

b+a

D) —

ah Work
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59.0If a« + p =4 and o° + P> = 44, then| 59. AR a+p=43Ro’ +p° =44, @ .
equation which roots have o and B, is :- o 7ot 0, p B, BT —
(A)3x°+9x+11=0 (A)3x°+9x+11=0
(B)3x*-12x+5=0 (B)3x*-12x+5=0
(C)2x*—8x+5=0 (C)2x*-8x+5=0
(D) None of these (D) None of these

60. Value of 3410897 4 33loge36 ; 34.logz5 60. 3410897 4 33logg36 | 341083 5)p7 Hye
is :- 3 -

(A) 890 (B) 980 (A) 890 (B)'980
(C) 800 (D) none of these (C) 800 (D) ¥ ¥ 3ig 78

ah Work
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