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25E—MATH

2025

MATHEMATICS

Full Marks : 100
Pass Marks: 30 -

Time : 3 hours
The figures in the margin indicate full marks Jor the questions

Give the answers of Part-A in the OMR Answer-Sheet provided.

ALLOTMENT OF MARKS

Part—A
Q. Nos. 1-50 carry I mark each o 1x50 = 50
Part—B
Q. Nos. 51-60 carry 2 marks each p o 2x10 = 20
Q. Nos. 61"_—-65 carry 3 marks each . 3x5 = .1.5
Q. Nos. 66-68 carry 5 marks each o . 5x3 = 15
| “Total =100
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(2) (3

o £
PART—A _ 2. Which of the following is an example of null se
FITE! weEfeq a7
Choose the correct answer : 1x50=50 o ﬁkﬂ:;z@ﬁ@ eafeq TRl ?
% TEIHT AR Sferea - TR TR A g g R
w7 Tl ez e - . | . (a) The set of months in a year
e e T B R MR KHE
o 43f% TR el s
1. Which of the following is not a set? | Tl SRR TR I
T GRITCD! 451 7l w7 | _ (b) The set of women Presidents in India |
Wore @b gaf wafe 0 | e e Ao weefe
TP T H g et | srces Wi mgefen e
(&) The collection of seven days in a week _ | I mg@&[ﬁﬁ Y
1 T By e e | | () The set of all even integers
gﬂ@m;—fﬁmwm SR P NG TR S
e e T gy T RS
P I NG TR i
(b) The collection of ten most talented writers in Assam | ' TR SR T SFTRTHETERN e
SRR RER AT ARSI iR wearm (d) The set of odd natural numbers divisible by 4
ST e Y (T Ao GO s ; RS FAAITARE
mmﬁm%raiﬁwﬁiﬁfﬁrﬁni%tﬁr&ﬁgw - o o ) Wﬁ;@
_ 4 TR Forsy SN FredE RANSPH .
(c) gilskcollectmn of all questmns in youf ‘Mathematics 4 5 T A R SERETERR e
s ﬁ?ﬂfﬁ i e | | 3. Which of the following is not true?
_ ' W (FICOT TG W ?
ﬁﬁmﬁwﬁmmﬁmﬁa‘fﬁ?mﬁﬁw | - | R e TS WY
(d) The collection of all even integers | TEES TR OR TSt .
- TTRCEICIR P Y SR 2R . | (a) 1b, a} < {a,b,c) (b) {a}efa,b,c}
A YA A4 FIIG Fe - -
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L4 - (5)

wql A e R W N« WEE R-99 Rk®! A x + 2y = 8.

R-a7 wfwseg 2@
T ffrm st g N wm@ @t R ROgwrien Sem
x+2y = 8. R q@wan s

4. An(Au B) equals
AN (A BY 3 9IF

AN (Av Bf43 w99
AN (AU B) &t gam

(a) A ' (b) B
() ¢ (d) AnB

- If A={a, {b, c}}, then the number of subsets of A is

M A={a, {b, c}}, (5T AT BPRIT T4 Te

MW A={a, {b, c}}, O A-a5 Topicafey weq =l
IR A={a, {b, ¢}, T A B gty R s
(a) 8 (b) 64

(c) 512 (d) 4

If AmB =B, then

T AN B = B, (%73

I An B = B, e
et An B = B, s

(@) {2, 4,8} (b) {2,4,6,8}
(c) {2, 4,6} d) {1,2, 3,4

. If A={-1, 1}, then the number of elements of AXAX A is

@ T A={-1, 1}, (%@ Ax AX A (PR F
q@eE A={-1, 1}, % AX Ax AT (T FA A
A A={-1, 1}, 3sall Ax Ax A T qfenfa smfmmen swera

(a) 4 (b) 8 (¢) 12 (d) 20

. IfA={1, 2, 3}, B=1{2, 3, 4}, then which of the following is a

function from A to B?
@ A={1, 2,3}, B={2, 3,4}, (T &1 FFH AT *Fl BlA <0

(@) AcB T 277 N
(b) Bc A i A={1,2,3}, B={2, 3,4, o= Fare @G A-97 2
() A=¢ B-( <o Fo ¥Ca 7 - |

IR A={} 2,3}, B={2, 3,4}, =N TEEH " A Fwm B fim

(d) None of the above / @sq @bl 7oz /
| Toica glbe s 7 MR Dy T

HHE AEYGAT S
(@) {(1, 2), (1, 3), {2, 3), (3, 3}

7. Let R be a relation on the set of natural numbers N
defined
by x+2y=8. The domain of R is oe (b) {(1, 3), (2, 4)
WA AE A4 K No wwm Ry ke v x+2y=8. R €} {1, 3), (2, 2), (3, 3}
e (@ {1, 2), (2, 3), (3, 2), (3, 4}
/25 [ Contd.
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10. The r : . '

£ }_ange of the funct;:)n Flx)=-x| is 13. In a circle of diameter 40 cm, the length of a chord is

X} = | x| FEEE miﬁ 20 c¢m. The length of the minor arc of the chord is
J ) =~ x| wemita «ifom zeon 40 cm T RRE 38 «Se T wuER o ¥F 20 cm. Wl S
F (0 = ~| x| Arasfy sreraTE ST | | TS TeAR P91 (M TAAH ey 2
(@) R | 400mwﬁﬁ§ﬁ%§z‘mﬁwaﬁm'xwzocmw%

| (b) {~,0] - | T gafire Sesw 1 (e wieifbe G 2
(¢) [0,9) (d) (~o,0) | 40 cm @™ M SEa A fafieme! it aeurEn e 20 cm.
' fferEeT TEAE FHNSENE SREE St SeE
11. Let R be a relation on a finite |
set A having n number of - n

elements. Then the number of relations on the set A is | @z
- |

TR, nﬁfﬁﬁfﬁﬁ?ﬂﬁﬂ%ﬂﬁ%m\swmmim - on
RS AT SO B'F 79 T A LA | (b) =-om
&0 R, '

=@l nﬁ@ﬂﬁﬁ?ﬁﬁﬁﬂﬁﬁ@Aﬂﬁ%ﬂ@ﬁml“ﬁ | (o d0m
e A-9% TR TS IR AR RN = (c) -~ om
@ R, 19 g i A wwe g A wmm de e | 20m
Tl Y A T A T g SRR e st (d) —~cm
(a) 2" _ (b) n?
() n"" (d) on? 14. The value of sin(—%’—{] is

| | _ o . 3n s
1 sm(—w wz—)ﬁ 0= =H

12. The domain of the function fix)=

B | x-1 sin L -7 W =LA
.f(XJ—EWWQ’W 2
f(x)=;—%~iwnﬁﬁwﬂ%cwm Sln{ni}ﬁww
f{x)&}lfl Ty TEn s @) O

’ | ) 1
@) (~os, o) | (b) (==, O] | (0 -1
(€) (oo, o) = {1} (d) (~oo, o) — {0} (d) oo

/25 |
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15. The value of %3 + 2% 4+ 25 , ;26 ;¢

23 4 24 4 25 1 126 5 W 2

23 4 i24 i + i25-q7 w1 om

23+ 2% 125 4 {26 £ o S

(@) O (b) 1
(c) i (d) —i

16. The value of (L+ (L +2){1+:3) 1 +i*) is
A+)L+B) 1+ +*) 7 I 2
L+ 0+ 2) 1+ 31 + i*) e w7 ==
L+ DL+ 21+ 3) (1 + %) B 7w smam

(@) O (b) 1

(C) 1 (d) —f

17. I 2 _i_*'.i then 12| equals

‘ﬁz—i—f—‘ %z | Z w2

1+
‘ﬁz“'l“—l O | Z |47 TR A

-ﬂﬁz~1—+—l- CESHPARER:ICIEEIC o)
[c) i | (d) —i

/25

{9)

18. The solution of -8 <5x-3<7 is

(a) [“1: 2] : {b] (‘—1: 2)
(© 1, 2] @ -1, 2)
19, Which of the following is true?
T (TG T 7
e @l 7 2
mer |e Ry
(a) "Cp + Iw.ci"—l = n+lcr+1 |
(b) "C,+"C,., =""C,_;
(e "Co+"Cpy = n+1'cr
(@) "C,+"Croy = "Cr
20. If 8% -& =5 , then the value of x is
zrﬁ~1—+--1-=—~ ﬂ@xﬁ"ﬂﬁiﬁ
8! 91 10!
~1—~+l W X-49 = {CA
8! 9! 10!
1, , o= x T W e
8! 91 10! '
(@) 10 (b) 20
(c) 50 (d) 100
/1258 [ Contd.
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(10 )

21. The value of "Cq +"Cy +"Cy +--+ "C, is
"Co+"Cy +"Cy 4+ "C, T I TH
"Cp +"Cy + "Cy +-+o+ "C,, -7 T T
"Co+"Cy+"Cy +---+ "C,, ﬁﬁmm

(a) 27 (b) n" 2

() n (d) 22»

22. The value of >r03""C, is
Yro 3" "CAAN BT
Yo 3 ”C,;uﬂa Rl
Yo 37 "C, T

@) 2" (b) 4n 2

(é) n (d) n*

- . 4
23. The last term in the expansion of (xz - 3] is
x).

4
3 |
[xg—;J T ZPIRAS T 2 7'

3 4
(xg»-;J -7 AT ¢ Ml =R

3y |
{f‘“ﬂ i g Sy foramr s

() x* -81 , 81
a) x (b) = (c) = (d) ;}4__

/25~

24.

25.

26.
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( 11 )

Let S be the sum, P be the product and R be the sum of
reciprocals of n terms of a GP. Then P? is equal to

1 @rTeq wofes ribl A GUES S, JFTEE P AR e
@A R 205 P2 WW

ol wrarer eafen nfl Yo e S, “RH P GaR mEeTR efewrd
QS R % P2-d W A

T FEERT TETEER 99 n ReEE s S, aFsmeRTe P
SR Gt TR R sresen P2 R w s

o (3 o (5
9 (%]2 | : " (%)zn

The value(s) of x for which *;27—, X, —% form a GP is/are

xﬁﬁsww—% X, —% sreira Aafes i 2

x-9F I TR W.—%, x, —% GLATSR 2T AT 2

xﬁmmﬁm@m_%, X, —%ww%mma.émq?
() O | (b) 1

(c) -1 (@ #1

The nth term of a GP is 128 and the sum of its n terms is
248. If its common ratio is 2, then its first term is

«B1 e 2efes riew e 128 EF T ALY nﬁm@m 248.
T TYRe eI 2 T4, (ST UL o0 2
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27.

28.

/25

(12 )

B BT AT 7N o 128 QR G 295 1S YT @I 248,
3 AT SR 2 =W, SrEgE 209w oM =

A FEEAT SETHEE o Y feen 128 ot 3f fify 99 n T
AISTSATIEAT 24 8. G AR BRERET 2 e, sween Fify Rrem smim

(a) 1 (b) 3 c) 8 d} 10

The slope of a straight line which makes an angle 135°
with the negative direction of the x-axis is

2T UGF i P10S 135° (19 PR 291 GOl FRECa 2@l 26
X-SFF 4GS Tl ek 135° (R WA A G EadE ke
25

- T’ ot 135° @ wewEe S e BRI TS
EHEIR)

(a) 1

{b) -1
(c) O

(d) undefined / wr@ifls / wrfife / TR

Let P{a,b) be the midpoint of a line segment between the
axes. Then the equation of the line is

TFREA S A3 ([N aﬁawﬁjpabﬁm (YOI A
2’q

TR T A 496 T TR Pa, b) 7, @b wSems
- |

T2l e e eeiERR SRR e e P (a, b) Swiisar, gi@i
QU ST

@) F+7=: () 4P o
2 2 _ b a

@ >+Z=1 @ Z+Y%=0
a b a b

29-

30.

/25
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The value(s) of k for which the line
k-3)x-(@4-k})y+k-6=0

is parallel to y-axis is/are
k3 f& w" 9@ (k- 3)x- (@-k*)y+k-6=0 @EEA Y-
AR T 7

k- (G S (k- 3) x -

SR 3¢ 7 |
k & w AR o (k-3)x - (@ -k))y+k-6= Og@ﬁy-ﬁﬂﬁ

o sme?
() 3 (b) £2
© 6 @ o

G-k y+k-6=0 @l y-ow=

.. 3
If the eccentricity e of a conic section 18 e = 5’ then the
conic section is
_ 3 -
% 3 (= U BTl e=_ (T T (LD

M «FH 1§ m@mﬁrezgm—mﬁ@%m

IR SErgeTE WETT A TS e—MGlTiﬁ maargmmﬁaﬂ
A

(a) a parabola / 9bfge / ¢ oftge / A W=

(b) r:;n ellipse / «51Tge / <M ToFe / HHE ARG

(c) a hyperbola / <5t RIS / a5 @Ts / ARG Se@=t

(d) acircle / gFige / @b ye / AW SEd
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Find the centre and radius r of the circle
x2+y2—2x+2y+1=0. .
X +y* -2x+2y+1=0 IGBR @F % TN r Refg 51 1

x? + 3% ~2x+ 2y +1 =0 Jaia &% @22 Y r ok Iz |
x? +y2—2x+2y+1=0'ﬁ@qﬁrfﬁ33ﬂfm@a r g

{(a) Centre is (-1, 1), r =1 unit
&% (-1, 1), r =1 <57
&% (-1, 1), r =1 979
% (~1, 1), r = 19MR
(b) Centre is (1, -1}, r =2 units
&% (1, <1), r =2 93F
@7 (1, -1), r =2 @
s (1, -1), r =2 wmgfe
(c) Centre is (.1_, -1}, r =1 unit
@ (1, -1), r =199
&% (1, 1), r=1<35
fiw (1, —1),.'r=.1m=lgf%
(d} Centre is (-1, 1), r =2 units
&% (~1, 1), r =2 ¢
&% (-1, 1}, r=2 959

% (-1, 1), r = 2 FqfR |

( 15)

. .
82. The length of latus rectum of the parabola x“+y=01s

x2 + y = 0 SRIGHR FS-71%9 7 2
x? +_y=0'\'ﬂfa§@%§_ﬂﬁ@‘mww
x2+y;0é@ﬂﬁ3wﬁmmw

(a) 1 unit | {(b) 2 units
| 24993
163 2 439
1 g 2 wrfe

(c) 3 units (d) 4 units
3 @ 4 a2
3 9 4 &FF
3 wwgf 4 TR

. s 2 3 '_ .
33. The eccentricity e of the conic section 9x“ +4y~ =36 1is

9x2 +4y? = 36 T WOA TCFTS! € T
9x? +4y°% =36 % (67 BCITS! e M

9x? +4y® =36 ST AT AL € I

J7
@ 2 )

| V3
(c) %5 (d) _7"

/25
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(16 )

The length of transverse axis of the hyperbola

2 2
Y i

16 25
2 2

X
E—y+=1%mwwwwi’a
25

2 2

X
E—S—Sﬂ"fﬂﬁ@\%ﬁwﬁiwﬁaﬁw
fi_yi_ %@éz’rﬁ ’

TG 25—1 Ted o' eeurea S

(a) 8 units
8 43

8 IFF

8 urfa

{b) 10 units
10 955
10 «3%

10 wmgfe

(c) 4 units
4 9FF
4 G55

4 gfe

(d) S units
b a3
S aF

5 e

/25
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35. The focus of the parabola y? +5x =0 lies on the

y? +5x = O Sf¥gechy T A

Y2 + 5x = 0 wfigefy af oz

Y2+ 5x = 0 TRy 3yh o

(a) positive x-axis (OX). {b)
HEF x-TFo (0X)
S x-S0 (0X)
T x-fa’ e mE (OX)

(c) positive y-axis {OY) | (d}
W y-orFe (0Y)
T Y-5CF (0Y)
T y-fe'wmE (0Y)

négative x-axis (OX")
YO x-S (OX)
YIGE x-HCF (0X)

s 91 x-foe e (0X)
negative y-axis (OY"}
49 y-w (0Y)
s y-sew (0Y)
g oy y-fag’smE (0Y)

36. The point (-3, 7, —6) lies in the

(-3, 7, -6) Rl A
(-3, 7, —6) R az
(=3, 7, -6) e gEh

(a) 2nd octant (b)

R wiige
B8y wEee
A SrEEETeTE

() 6:£h octant o (d)

W SIS
™ w@mm
2 TEIaEIeTE

/25

4th octant

vy TBITS

b SEARTT
8th octant

BN HERNG

S AR

B FETERTSE
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37. The coordinates of the points in the YZ-plane are of the

(18 )

form

YZ-reers g g <ifE 29
YZ-vrrerera e gmisa sion =
YZ-gamsenty et amafr fomrmfa sgamn s

'. (a) (JC, Y, O) ' (b) (0, Y, Z)

(g (%0, 2 (d) (x, 0,0

38.

39.

The value of lim (secx —tanx) is
x—E

lim (secx—tanx) g 49 2’9

I
x5

lim (sec x — tan x}- 43 YW %geT

N
x—>2

lim (sec x —tan x)} T A e

xag |
(a) O (b) 1 (c) 2
10 _ .
The value of tim &F*¥ =14
. x-30 X
10 _
lim LX) 1o g v
x—0 x
10 _
tim LX) 771 e s e
x—30 X
10 _
lim i+ 1 1 " Se
x-30 X
(a) O (b) 1 (¢) 10

/25

(d) 2

(d) -10

{ 19 )

x 2x 3x ... e g

40. The value of lim & ¢ *€ ++€ m s
x—0 X

'y 2x 3x 4 ... nx _
lime +e*t +e”” +---+e na:{mi’ﬁi
x—0 X

x 2x 3x ... nx _

.lime + et +e” +ote r1_‘_‘w:[];[,_z@’IT
x—0 X '

x 2x 3x ... nx _ :
lim & F€ e At e TN oo sy
x—=0 X
(a) O
(b) 1
{¢g. -1
(d) nin+1l

2
41. The value of lim 53f+4smx
x—=03sin2x+3x
i 5)‘_:'+4smx“f;'=lm§’ﬁ
x—=038in2x+ 3x
lim X ASIDX o o e
x—03s8in2x+3x
m 5%+4smx 4 A= S
x—=03sin2x+ 3x '
(a} O
by 1
() -1

3
d 2
(d) 5

/25
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42.

43.

44.

( 20 )

If f () = x199 + x99 + x%8 +...4 x +1, then the value of f’{})is
W F()=x'P 4+ x% + %98 4.4 x+1, (5@ (R T TR

A f ()= %199 + %% + x%® 4o h x 41, O F(1)-97 T 3@

I f () = x% 4+ x%8 4. x+ 1, swen £74) B T SA
() O (b) 1
(¢) 100 (d) 5050

If f(x)=x" and f’(1) =10, then the value of n is
@ flx) = x" == f7(1) =10, (8 nI A LT

W fx)=x" @R f/(1) =10, OZF n-93 I« I

it f(x)=x" 3 £(1) =10, o= n T A= SO

(&) O _ (b) 1

{c) 10 (d) 100

The derivative of x+~1~ w.r.t. x is
X

X TS x+ia@rwawf§’2r
X

- X HTE x+-l—aﬁwm

- X
xﬁ?ﬁaﬁmrax+~l~ﬁ1ﬁamﬁ§mwﬁq
X
1 ' 1
a) 1+ — b} 1-—
(&) +x2 (b} 3
1 1
) R dy - =
() 2 (d) 3

/25 -

45.

46.

/25

( 21 )

The derivative of xlogx w.r.t. x is

X R xlog X9 TGS 7]
X AT xlog x-4F TIFe 29

x 11 S xlog x T Wi Swie

(@ 1+logx
(b) 1-logx
(c) logx-—1

(d) None of the above / &g «bis 7aq /
Topay gfbe sy / MR AR 9=

The variance of 20 observations is 5. If each observation is
multiplied by 2, then the new variance of the resulting
observations is

200! *ifeee obea 2'E 5, 1fw ofSh “HEwae 2@ 84 T =, (9%
mﬁwwmw’a

20 16 “Mawem 2PEd =@ 5. wﬁﬁ%ﬁmwzmmwm

SigCE Al FHRBEY TP 2T =

T 20 AT St SEE 5. 9 SeE e 2
AT W ), Fse JAE fhmesri e femtaan smmH

(a) 10
(b) 20
(c) 50
(d) 100

| Contd. |



( 22 ) ( 23 )

47. The variance of the first n natural numbers is 49. Two events A and B are said to be mutually exclusive if
A% 7Bl TR IR 2P B | 1 X1 A Wi B3 oo Rafefe wber care = iz
A9 1S TOIRT TR 2R T v W6 A ¢R B & 7o fqafete g 7o = I
y | | Hi STATE A TR B @ masmaty e steng 9 s
 ffer it o e Y TR ST R o T T e
() AUB=9¢
n? -1
()
12 ' (h) AuB=S
c) AnB=
(b) n?+1 ) ®
12 ' | (d) AnB=S
© n? -1 _ 1
6 | 50. If Ais an event such that P(A) = 5—, then P (not A} equals
| (d]. n? +1 - | ﬁﬁAﬁW@ﬂﬁﬂme{A}:%,CWC@P(AW]EWQ’?I
6

M A @ I Q9 10 A0S P(A) = %, oH P (A 79)-98 I =1

48. If the probability of an event is O, then it is called I A SEfasmn dwd siong e P(A]:l =T P {A JteF am

aft 4B @B swifder O =}, (w8 B Wbl o 3’
it @b o RIS O W, Wi «ofb @b
M2 sy WAAR SrumerrE O S, Sen 991 G | g (@) O
{a) a sure event / TFv® Wb / Fif'sw wbw / S e (b) 1
2
(b) an impossible event / SR To / WOTS WO / (S A

3
EIRIEISIIE .

(d) None of the above
(c) a simple event / 7a& o / FFE Woel [/ RS STAE '

SYT ADIS Ty
(d) None of the above / %37 «bre 7zg / - B @3ihe T
Toraa @Foe T [/ TS HE TS T TeaT =T

/25 | /25 [ Contd.
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PART—B

51. Draw the graph of the function f:R - R defined by
f(x)= x3, xeR.

 fx)=x3, x € R WBRF f: R — RTaw5E (o1 i |
f(x}—x , X € R o "k®_% f: R — R ¥a{oa @14 I |
f(x):x?,xeRa‘i@qﬁrﬁzf:R—eRmaa:rﬁmTrr&awﬁm

52. Show that
oREdl 1
IS &
o fe

tan3x —tan2x ~tanx =tan3x tan2x tan x '

53. Find r, if 5*P, ~6 °P_y.
r3 wW fefy w19 5 4P, = 6 °P,_.
- T Fef w%rf% 54P, =6°P,_;.
rfvam Rgr gk 5P, =6.5P,_;.

54, 'Ulsing binomial theorem, find thé value of {10 1)4.
Rt oo A IR (10 1) Tt Rt 7
et Sopenm e wed (10 ) -az wm Refy
formeaie amgRr s (101)* & am fagd

/28

55. Which is larger, (1-01)!%9999¢ o 100007

( 25)

CIFICGT T, (1-01)109999° & 100007
@B T3, (1-01)1990000 &1 100007

A 2, (1.01)1000900 5 100007

. Find the equation of the parabola whose vertex is (0, 0),

passing through (5 2) and symmetric with respect to
y-axis. 2

=™ (0, O}, 'WWW@@W(S 2) R @
fggareR AR fFefr F

MR (0, 0), y-o% s 2 2eq @R (5, 2) R fiw e |
widyeiby Aeae o e | |

ffaffRY (0, 0), y-fra'f ciears wieE STHE o (5, 2) R
T TR GRATgEt Rg)

. Three vertices of a parallelogram ABCD are

A3, -1, 2), B(l, 2, -4, C(-1, 1, 2). Find the coordinates of -
the fourth vertex. ’ 2

&b vnsmﬁai ABCD3 RRb "R =A@, -1, 2),

- B{1, 2, -4), C(-1,1, 2} s:gar%hﬁﬁzcﬁwwﬁefﬂwu

a3 AmERe ABCD-97 f‘ﬂﬁ arfaw = AQB, -1, 2),
B(l, 2, -4), C{-1, 1, 2). 53¢ TrRfia wwm fefy 2 |

e femesas ABCD Tt wiqem fufafy fe=den s A3, -1, 2),
B(, 2, -4), C(-1, 1, 2). 3 Prfiafy Rify el formm R |
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58.

59.

60.

( 26 )

Find lim f (x), if exists, where
' x—1

1im1f (x) SfErean, T Rwgw =, T

limlf(x) @4 T, T W =, @I
X—

1irn1 £ (x) Tegm, I amimen s, S|

x% -1, x<1
—xg—l, x>1

-]

Find. the derivative of _cosx w.r.t. x.

l+sinx

; 0s
X AR —00 7 e SR |
1+sinx

COS X
l+sinx

x T e 22X £y dremafy fg

1+sinx

X AT - TRPAG (3 A |

Three letters are dictated to three persons and an envelope
is addressed to each of them. The letters are inserted into
the envelopes at random so that each envelope contains
exactly one letter. Find the probability that at least one
letter is in its proper envelope.. :

foforem wfEta Rfm B oo odm afdem aRa GoFbRT «we
i forn w'er 1 Bficar e agersid S@Rl 24 Acs ARGl IS
9T B o ke Sfhea Iwe wReew g BR ils e
I |

/25

61.

( 27 )

e gifecr [ B vz wiom oo w1 93 w3 Ay B
ol 2gem | oldesfer Wiy amivesre S 2 Aee Al 4 @l @
B o | werrel (97 T TS FHCEF 9wl B e 4w o

I YA AW EEeE AR TR R Med TEE o R W |
YR WIS HEEE A G STER SE1S THA @ T A
BIET | st fage sy wuuR seret T SEsm e wrrE ge

Let A, B and C be three sets such that AuB=AuC and
ANnB=AnC. Show that B=C.

¥ 2 A, B O C ggw oMt 722f® ot AuB=AUC 9%
ANB=AnC. 2959 @ B=C.

@ oAl A, B @ C @39 a5 7emf® e AuB=AUC @®
ANB=ANC, 299 380 @ B =C.

TEE A, B 3 C @R AFIM gR S AuB=AUC W
ANB=ANC. Bm @om & B=C,
Or /7% /93] / T
Prove by using Venn diagram that
ce fods e o =91 @
(S Tocad FT=ICT 219 Al (T

&7 grami 2weEE R e )

62.

/25

(AnB)U(4A-B)=A

¢ B-29@2+31)
L+292-9

B -202+3) ¢ s soren
1+292 -1

Find the conjugate o

[ Cornitd.



63.

( 28 )

(3-29(2+ 37 4% G <9 T |

(L+29(2 -1

(3 -24(2 +3i) :
Ti2g@—g e e

Or /71%31 /94 /oar

Z
Let Z4 =2-i, Zy =-2 +1i Find Im[zé 2)

EANZ,=2—1, Zg=-2+1i. Im[%}ﬁﬁ“fﬁﬁ!

VAV,

Nz =2-14 Z2=—*2+11m[ }mwﬁcﬁrml

zZ,

TEEZ, =21, Zy=-2+1 Im( ‘;Zz)ﬁmﬁgﬁl
1

The IQ of a person is given by the formula

MA |
IQ=—-——x100
Q CA

where MA is mental age and CA is chronological age. If
80 <1Q <140 for a group of 12-year-old children, find the

- range of their mental age. _ 3

| wew e 1Q v o e e

MA
10 =—x100
Q CA

T'w MA T T o CAWWl 12 7= firag 7 @59
T 80 < 1Q < 140 2't#, Hidea TP IR +ifoR Bferean |

/25

64.

/25

( 29 )

3w W 1Q e safs wm crem wice

MA
IQ =-—-x100
Q CA

@A MA S 30% @32 CA SEIRENE 3997 | 12 Tead GFio Fred
o oo 80 < 1Q < 140 g7, O PR e #if™ (39 e |
R A 1Q ETaf Aegs B €

MA
IQ =—x100
Q CA

3 MA, demmR ¥6r o CA ®reR 46l 12 SR me'why g
TRy o 80<IQ<14OG|T€ﬁﬁn faanfr Aot seify arerm

feg |
Or /&3 / 9311 / ear

Solve and represent graphically on the number line

TR PR RTINS (ST

S A TR (7S
HEgHTs g st e [ |
3x~-7<5+x, 11-5x%1 3

How many words, with or without meaning, can be formed

using all the letters of the word EQUATION at a time so

that the vowels and consonants occur together? 3

TR T DA™ 9@ 350E EQUATION *=ibl wﬁﬁ“ﬁﬁ
3 ez IR WS I 9L G e oo B w2

el gR Femrdel @ 9 9eE EQUATION *&bg
e 1+ qER FE NS A AR TR 5 15 PO AR ?

TRERGER 3R GERasR 8 9F@E @il EQUATION dEaH e
mmmwwaﬁwﬁaﬁmma@w?
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( 30 )

Or /7% /93y / oar
Prove that / 2l 31 @ / o193 & / B Gem 7

(1.3.5...2n- 112"

2nc —
n n!

65, The sum of the first three terms of a GP is %9)— and their

product is 1. Find the common ratio and the terms.
39

aﬁ@zm@aﬁﬁﬁw%ﬁﬁwmﬁw 70

BT WF AL GfEred
_wi%@mmmiﬁﬁwﬁsﬁmw%mavﬁw 1. SR

o oEEE 1., MR

e GR Wsl (@1 Al
ﬁﬁw%wmmﬁﬁﬁwmﬁamm@msgaﬁ

CIERIEUICE I mmmma@mﬁ@
Or /%1 /w1 / Tt

Find the sum of the following series :

4+44 +444+-.- to n terms
e TR @R Tfenea -

4+44+ 444+ n SN ARA
e B @ @ A :
- 41444444+ n O oW e
TR e ST fagH

4+44 + 444 +--- n T Fematem

125

66.

67.

/25

( 31)

Prove fhat / oRUE @ [ AN I[A @/ B GrEm 1§
0032x+cosz[x+£)+cosz[x—£]=§ | |
\*73 3)72 5
Or /%1%31 /@41 / Tar
Prove that / 299 %5 @@ / ENMWC’J / B ' @

. c0820°cos40°cos60°cos 80° = ~1~1€

Find the coordinates of the foot of the perpendicular from
the point (-1, 3} to the line 3x-4y-16=0. 5

(-1, 3) R@ *[@1 3x — 4y —16 = O @ICEA B 7 M4 Terean |
(1, 3) Ry 30 3x — 4y —16 = O GRITS BF1 TR AR R A |
(1, 3) fa=ifiwr 3x -4y —16 = 0 sEifaw am SR IR et
fegt1 |

| Or /%31 / 9231 / Ta
_Sh;:)w that the area of the triangle formed by the lines

(¢ — co)’ .

2{my - my| 5
(SN @ y=mx+cy, Y=myx+c, WF x=0 cwrcmm o1ow

w1 g it ————(Cl )
2|my —my|

Yy=mx+c, y=myx+cy; and x=01is

IS (@ y=myx+Cy, Y=mpxX+cy dR x=0 @?&T@%WW

=9 (qgcem FiE (Coawe) ﬁl—hﬂl—
2|my - my|

R fRy= m1x+cl,y mpX +cy IR x = om@wﬁﬁm

m@f\wmﬁmﬁfﬁx“————(cl c2)
2|my ~my|
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68.

(32)
Calculate the mean, varia_nce and standard deviation for
the following distribution : 5

mﬁmﬁm@mmmm,mqwmﬁaﬁyﬁsﬁﬁw: |
e Remer o T, 2PRe 93 A Ry e e

R

Class . 30-40 40-50 50-60 60-70 70-80 80-90 90-100
il
o

o

Frequency 3 7 12 15 8 3 2
I '

FRIIIY

THIAIT

Or /%3t /593t / s

Find the mean deviation about median for the following
frequency distribution : 5

- wore il AT et AT W <1 ot Ryt e
TS Tl R S S (/6T o1 Qs fefy e

[ 2.5

TEEE BT T TR arEr et ety famam g

Class : 0-10 1020 20-30 30-40 40-50
a® : -
iR

el

Frequency : 5 8 15 16 6
IRATS | |
NIERES]

* %k

co5

T s



Total No. of Printed Pages—16
' 25E—PHYS

2025
PHYSICS

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

Give the answers of Part—A in the OMR Answer-Sheet provided.

ALLOTMENT OF MARKS
. Part—A
Q. Nos. 1 to 35 carry 1 mark each : 1x35= 35
Part—B
Q. Nos. 36 to 45 carry 2 marks each |
 (any five out of ten) 2x5 = 10
Q. Nos. 46 to 55 carries 3marks each |
(eny fiveoutoften) : = 3x5 = 15
Q. Nos. 56 to 59 carry 5 marks each |
{any two out of four) : 5x2 = 10
Total = 70

/83 | [ Contd.



(2) | o (3)

PART—A : 4. How many significant figures are there in the
: _ - : number 0-:0087 '
Choose the correct answer : . . 1x35=35 0008 FRPFIHTS AP =% Bl =R ?
u% Techl iR Thvea \ SO 0-008 “k4nfics T T oF wew?
w7 Bl oe s ; L | @ 1 (b) 3 () 4 (d) 2
1. Among the following forces, which one is the strongest ' 8. Which' among the following quantities has unit 'b".l__lt
force? ' no dimensions?
WWWTW@WWWW? S | wm@aﬁaﬁwwﬁamﬂﬁ" 3
e Tiafom e com i ReacE e 2 I o e o e o3 e e T @R
(a} Gravitational force - (b) Weak force = = {(a) Angle - (b) Strainh-
TR = WA | < @M . fiofe
NER _- IREAGl o | @a el
(c) Electromagnetic force (d} - Nuclear force .- (c) Relative velocity {4} Relative density
Reyepa®i Cofedmw R AR
2. 0pt1ca1 fibre is based on which of the followmg'p o 6. A vernier caliper is used to measure ‘the 1engths to an
Wwwmﬂﬁ_ﬁ%@ﬁmwmv S accuracy of | -
o wieam Fars @ity Om ffs @ ams ey - WWWWWWW’@WW
(8) Total internal reflection (b} Refraction =~ - | ey AT & TR A 4 SR AT S A
" ol e et ofsme e . (@ 100lm (b)) 107%m  (c) 10“"'3'm | '(d)-' 1-0-4
o) SerERe e | 2ifesT=e

7. What does the slope of velocity-time graph represent'-’

(o) Diffraction  (d) Polarization - e T B g
S RS 1T (T~ BT J9ICS B R 2
- : N (a) Acceleration (b) Displacement
3. The_ dimensional formula for angular momentum is ' ’ . o e w
T ST AR A A | B | ot
2 | T - | - (c) Speed | - (d) Force
(C) [M—IL_IT'z] (d) [ML2T1) > = S 2

/83 e | /83 | | [ Comtd.



(4)

8. What will be the net displacement of a car in going from
A to B, which are 160 m apart, and then back to A?

M 94 A9 °Rl B, RE@™ 160 m =© wRfvs, SROR S RGRE
Wﬁmﬁi‘smﬁﬁwwv

a5l MR A-9@ XF B, @ 7 160 m A S, W%W
A-CS I TP (q1B K F9 TJ 7

(a) Zero/*#u/*" _ (b} 320 m
(c) 480 m (d) 160 m

9. If (3 —2j+2k)- {21 ~ xj+ 3k) = ~12, then the value of x is
3 (37 — 27+ 2K)- (2 — xj+ 3R) = —12, (o078 x-1 TF T4
zﬂ%(3?-2_}+2z€_)-(2i’—x}+31€)=—12,wx—aamm |
(@) 6 (b) 12 (€) -6 () -12

10. The vectors A and B are parallel if
| C@'Zwﬁwq’aw
(59 A <% B TR T W
- - ' . . O
(@) |AxB|=0 (b) [AxBl=1
_ o R— o
(c] A-B=1 . () A-B=0

11. Whlch of the follomng quantities is a vector quant1ty'9
TF (PO TP BT (=g A2

e e TRl o3 (o5 wf 2

(@) Density : (b} Power

(c) Energy | (d), Momentum
*f% R <
s s

/83

(S)

12. Which one of the following is known as law of inertia?
THY (FACNE FPON @ JHR?
4a) Newton’s first law of motion
- T iy wny o
b sifex g9y @
(b) Newton’s second law of motion
3B afive RS o
b wifen e o

[c] Newton’s third law of motion.
fieb oifes T
et sifer wO o1

(d) Law of conservation of momentum
SRS SFH I
SR FEFFT T

'13. How many dynes are equal to one newton?
¢ TG P i AW 297 |
a3 5 ¥ TR I I ? |
(@) 107 (b)) 10° (c) 10* - Ad) 10°

14, The unit of which one of the followmg is same as the umt
of impulse?
o (IO GFF A9 O] ST T 2

e (@MBT 9FF IEF TN G SN 7

{a) Energy (b) Linear momentum
Nt - - Nﬁﬁ L it |
(c) Velocity o . (d) Power
] - S
Q@ el
/83 _ - [ Contd:



(6)

15. If the external force on a body is zero, then wh1ch of the
- following is zero?
" g B 8o 1 w91 AR T W W, (9 c__@_@ﬁmﬂcﬁ*ﬂ?a’a?

ﬂfﬁaﬁa@a%ﬂmﬁmwaﬁ@wwm,—mﬁw @Mﬁ?‘fﬂ
TG

(a) Speed (b) Velocity
Pt K<k
R ek

{c} Displacement (d) Acceleration
el S -
RG] E : 'W‘T '

16. The rotational energy of the earth is- apprommateiy" |
IR Yo 1S 27 o | T

oJIRA gl e =gen 2 |
(a) 10°J  (b) 101°4J
(c) 102°J @ 10My

17. Which of the following is non-conservative force?

GO (FWCH! SRS 4912

s @b Sprafre 3= 2 |
(a) Gravitational force =~ (b) Electrostatic force -
A (e =
(c) Magnetic force (d) Force of friction
. pEE T -
YA N Rtkct

18. Which of the following is not the unit of energy'P
| o (FICHT e @ R Y - -

e @E e 5 T2 |
(a) joule (b) kWh (c) eV (d) watt

/83 -

(7))

19. In inelastic collision
Wﬂ% ‘Ff\‘in_ :
wRfETPRe AT
‘(a) only momentum is conserved
(F9 SIS AsAFe W
(T T SRARFS &
(b) only KE is conserved
@ sfefe siafre =
(33 e Siafre =
(¢} both momentum and KE are conserved
S W S YLD At =7
SRl @ s 7o RafEs |
(d) neither momentum nor KE is conserved
TR I i eaivid wafre w2y
w30l 4R aiferfe 1oz safre =

20 What is the analogue of mass in rotational motion?

YIS T S I (PINCHT 2

e R el A A 2

(a) Torque (b} Angular momentum
B e ST |
15 Z - EC R e

(c) Moment of 1nert1a | (d) Kinetic energy

CowgEERE sifeefe

21. Which conservation law leads to Kepler’s second law?

RIS I a3 @1 (@R Bl g o I 2
P TR (A IR TR v eed W 7

(a) Linear momentum (b) Energy
[SIREAST (6T | &
/83 | - [ Conitd. -



( 8)
,,.-«'(é:) Angular momentum (d}) Mass
I oL w9
i =eas ]
22. The gravitational force between two bodies is
B T e R T 2 -
LR ERIS R e SR
{a) conservative ~ (b) non-conservative
Reuich SR
TN SR
(c) ‘attractive ' (d) repulsive
7 A ELa bl
23. Which of the following materials has the maximum
elasticity? '
g (! e Rfewree wbRels @R ?
e @R omd efswerrer sReAee @M 2
(a) Wood  (b) Steel () Glass . (d) Iron
T L 25 @
I T am iEY

24. Which of the following has no dimensions?
TET (PO Al JiR ? |
Tane @Ry T4 (R ?

(a) Lo.ngittidinal stress
S et
STy 2fesTel

(b) Poisson’s ratio

AT~ SIS

/83

(92)

(c) Young’s modulus of elasticity

Rfewrres Taes g
Efeercen Te-99 ads

(d) Bulk modulus of elasticity

RRSTIRPOR S 21
@l\ﬁ?i"ﬁi\‘)ﬁ. Q‘ﬂlﬂ\!ﬁl @‘Tﬁ

25. If h is height, p is density and g is acceleratlon due to
gravity, then the pressure P in liquid is

M h TSI, p TG WF g VAN G997 =, (I0E S 51 PR
At hTwEl, p e qR g MyRART T34 7, ©IRgE TR Bl P Il

© P="9 (@ p=te

P g

26.

27.

/83

@ P=hog (o) P=PI

The density of water is 1 gcm™ 3, The density in kgm"_3 is

i Tg 1 gem ™2 ', kgm ™3

TETE 2T

SR TG 1 gcm‘3 20, kgm'3 (® 78 33

(a) 1000 (b) 10

1

For a liquid, which does not wet the glass, the angle of

contact is

15 e (HICTR ST #mixq 19 =l 27
PIGLF (SHITS =~ S "W =opfie =7

(a) less than 90°
90° &S %
90° (AT PN

(c} 0°

(b) more than 90° .

90° T @R
90° (i &M
(d) None of the above

8949 oIS Bk
Toza ¢Fbe T
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- 28 Which of the following is the unit of coefficient of viscosity?
T (PO TS BN 2 7 o :
REre @D NTS! BIET 47T 2

@ m?s? () kgm's? (@ Nm?s (@ Nms

29, Which of the followmg has the greatest coefﬁment of |

~ viscosity?
OE (FICOR TS BT Wl%i‘i—i?ﬁ @2
ﬁan— @R TS S W @7
(&) :I!%ter | (1.3): Glycef'1fle
— . feRe
' d) Honey
(c) Blood (ﬁ/
(TG - _ﬁ[
TE | Ty

30. The unit of thermal ponductiirity is
o JRAIRSR ¢ X
o1l SRAMRIR 3 T

(@ Wm 'K (b JK' () WmK " (d) *JK

- 31. The thermal conductivity of brass is
foreerg o1 oifRiiEs TH
Preem e iR e

(a) 59 (b} 109 (c) 212 (d) 300 -

/83

(11 )

32. During an ad1abat1c process the specific heat of gas is

SRR 2fFRS (ord weeR T 2
SRR efdrce S ST SIS el Jgoll

() zero . (b) positive
kS ' RIS
(c) negative | @ infinity
Y o

33. The degree of freedom for an 1deal monatomic gas
molecule is '

wmwcrﬁascwmjammgq
3 AEAART SCT SF FoF N4l %@

(a) 3 ® 5 (97 @0

34. The unit of spring constant is
PR 999 @0 T
R T G T

@ Nm (b) Nm™ (g N.mr?’2 (@ Nm3

35. The speed of sound will be greatest in
S FT AbEele @ﬁ?ﬂ |
O TS AT @ﬁ - |
(a) air. _ (b) water
() metal (d) helium gas

T g | - o corgs
/83 | [ Contd.
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Answer any five of the felloW-lng questions : .. 2x5

ﬁm@w@ﬁam@wwwm .

36. Check whether the e

correct or not Here, the symbols have t.he1r usual

_ meanlngs
mgh =

2

S AT, TS I T AR |

mgh‘amvz Rl NPT WF A T *ﬁ’f‘ﬁ FA | G

BISER W@%ﬁ SToaTe Y w w o

37. A constant reta.rdlng force of 50 N is apphed to a bodlj_yI of

mass 20 kg moving 1n1t1a11y with a speed of 15 m s ow
top?

much time does the body take to s |

R TS 15 ms™ 1 ¢ offts o8 91 20 kg O T8 aﬁ?ﬁeﬂa— 50N

fﬁawwwwﬁwwﬁﬁmmﬁﬂ@aﬁwmam

AR w15 ms™ rﬁﬁwwmzokg—mw%ﬂm_

SONWWWWW@WWIWWWWW
m‘?

38. Two bodies of masses my a.nd m, have Samg k1net1c
energies. What is the ratio of their momentums:

mlwmw@wmm\ﬁﬂwm@ﬁmw

217
o

/83

Cluaﬂon mgh ) L2 is chmensmnally s

ﬂmﬁﬁwmwwﬁ‘ﬂmmw'w

mlﬂﬁ\mwfﬁwwaﬁlm Eﬂ

( 13 )

39. Fmd the scalar and vector products of two vectors

40,

41.

42,

43.

14,

= (3i - 5_]+4k] and b (21 - J_-_I-Sk_). :

z“w %37 d = (31 -5 )+ 4k) % b =_(2i’-.--3'-+-3k")w A T (O
*fqeFe Sfered |

7 (89 d = (31 - 5j+4K) @ b
"R el e | -

Establish a relatmn between escape Ve10c1ty (ve) and orbital
velocity (v,). |

TR (9 (v,) TP TR @ (v,) T TES THH FIoW 391 |

IR I (U,) G FRW @ (v, )m%zmmwml |

Why are springs generally made of steel and not of copper?
Explain.

mmwﬁq@i\m%wmmmvaﬂﬂﬂW|

reres Feaveler R Toere iy qme 39, o1 o ww 2 v @ |

Draw a graph of coefficient of volume expansmn of copper
as a function of temperature.

T e RO OV S 2T R (AT S |
Wwwﬁaﬂm—mﬁwwmq BE (1Y |

If the heartbeat of a person is 60 per mmute then find the
heartbeat frequency and time period. 1+1=2

ﬂfﬁmmmﬁmwﬂﬁﬁﬁﬁ%—mwiﬂ,mmﬁm

(21—_]+3k) G (FAR R (5]

AT FNIRS W A Sforear
M G TR TR ~orm ofy A 60 AW W, Oree FePred

TN FOMIE GR RPNy A |
Calculate the length of seconds pendulum, assummg g to

" be 9 -8 rns“.z.

45.

/83

gATH9-8 ms™ Q@m@emmmﬁWWs

G-aa I 9. .8 ms2 maﬁm@m@wmﬂ‘wwm:

Write the displacement relatwn in a progresswe ‘wave.

2o SRS eI R BT |

29SS SRR PRI e

[ Contd.



{ 14 ) B B - ( 15 )

Answer any five of the following questions : _ 3%x5=15 51. Sl'i(;w tl'llat 1tlhe coefficient of area expansion of a
- - - - IR rectangular sheet of solid is twice its coefficient of linear
<o epPnEd R I “AeE Tey BT : - - e expansion.
Wﬁ@ﬁﬁﬂm_mmm@:_.- e ﬁﬂ@mﬂnﬁwwmwmmmqemﬁnﬁtﬁ%
| | oo P BRI 7@ | |
46. Defme coefficient of friction, p. If w --_*E then ﬁnd_ the @S mﬁgﬁﬂ PR SO T (T 2P Q% OF ART
R SPTIR QNCHS. (2B |
contact 1+2=3 |
angle of friction between two l:l)oches in _ 52. Define time per1od frequency and phase of a particle
1 @ -4 S F | T p = ¢ W ﬂm - @I executing SHM. 1+1+1=3
NS e T RS S PR I B R, T WE e e
< T e T TR | | | | a1
VRS — TE M.=_.J_1_§,W-ﬂwaﬂmwiﬁ | T TS ofS 1 9 AP RO, oIS @R TR SHew W ¢

53. A body oscillates with SHM according to the equat1on

A P A ﬁﬁt‘ﬁ'wﬁ‘fﬂm l (1n SI units) x = SCos(2nt+ZJ. At t=1-5s, calculate the

d dius of ratlon What is |
- gﬁnig:::r:lersl:ngﬁl?:ﬁ: :l{jl m;;ent of. fzartla? - 2+1=3 (a] dlSplacement (b) speed and (c) accel erat1on of the body
e p |

G S 141+1=3
T TNE HE o) P ST TR | T AR CSTOT Ik ._ aﬁwc—wr
wmméﬁm@nmmuwmﬁﬁnwﬂ%v . - ﬁmﬁﬁqwﬁwmw(a )

x= SCos[QntJr__)
- 48. Show that the rate of change of angular momentum of a : 2l

particle 1:1“51 equal t:qt_h{e\@?ﬁeﬁ;ct;;g;n it. - WW m _ :?\8? =15 & cram Qﬁ_ . @ yﬁq b =R W o -
ea1 (T GBI I 8 Teb™ i
Wmm%w W@WW . @ﬁw%ﬁ@mﬂ%ﬁwﬁwqﬁrw(moﬂ)
e @ BCI ? S _
ST ST AR A— L | . | x = 5¢°S[2“t+4) |
' 49. Define (a) Hooke’s law, (b) Young's ! modulus and (c) POisi?-?f1=3 Wﬁ@ T E=1.5 s TEqT R ?I‘@ﬁ?ﬁ (a] 7, (b) =R @ (c) e ﬁcfg[ o
ratio. FE@ | _
e fim—(a) TS M, (b) e BTRT A= (C) °|§W§ e 54. Show mathemahcally how beats are formed due to
RE T$—(a) TP~ 513-3: (b) Te-9F BT R. (c) R~ ‘-’ﬂ_"ﬂ <) %;T.lperposnmn of two sound waves.
S WWﬂ%ﬁﬁWWWW @WW |
50. Derive Stokes’ law by d1mens1ona1 analy31s S . 4G | 3{% 7
o RS B T e | . zﬁwwwﬁwww Wﬂaqﬁn,mﬁf‘ww
m@i@ﬁmﬁmwmmmﬁ#ﬁmw - . G118 |
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55.

( 16 )

Draw the first three harmonics of standing waves in a pipe
closed at one end.

< 9% ware 8 R S AN oo TofG1 STe #fam fog i |

& T IF A A B 2 7n e aww [l smept ®RR e
S | - |

Answer any two of the following questions : : 5x2=10
o 2P R I oI Ted B
foae PR @ G 1oa TeA S ;

56.

57.

58.

59.

/83

State and prove Newton’s second law of motion. Discuss
some important points about the second law. 3+2=5
ﬁWﬁW'%WWW%W|WWWW
gFgel P ICETA F4 | | |

Eittem ofy R faew b By e o | R T s I
)l Pl ST P! | |

State and explain Kepler’s three. laws of plane’tafy motion.
(R o sife Ty o1@ Tl <m0 |
FoEICEN a2 oifen Foafb s ey gt et |

Derive the expression for pressure of an ideal gas enclosed

in a container. From this, discuss the kinetic interpretation

of temperature. ' | - 3+2=5
B NS ST Al S (e B 2RrR Ted | R o S
sifofefes e SCansn FA 1 | | o
T #ea S @l Sl SCR Beom a0 | e oS
Taera sfefefes e SCEmH A | :

What is an adiabatic process? Obtain the adiabatic
equation for a perfect gas from the first law of
thermodynamics. What is cyclic process? 1+3+1=5
Sl 2T 132 S TORER 29 STad il S (TR (RS SRRl
offeeTT SR SEreT | 5B e 92 |

SRR e B orefRetT gu @ (WF Wl e (R
SR ol FRRes B I 1 va el Ry

% ok
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CHEMISTRY

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks Jor the questions

Give the answérs of Part—A in the OMR Answer-Sheet provided.

ALLOTMENT OF MARKS
Part-—A | _
Q. Nos. 1 to 35 carry I mark each o : 1x35 = 35
Part—B |
Q. No. 36 carries 2 marks each (any five) : 2x5=10
Q. No. 37 carries 3 marks each {(any five) » 3xb=15

Q. No. 38 carries 5 marks each (any two) - : 5x2=10
' Total = 70
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Part—A

( Marks : 35)

Select the correct answer from the following : 1x35=35

Foareieg =91 W% Teq it Sfee -
fresf (e wa Ted (@GR TS ¢

1. Who was the first proponent of atomic theory?
AT TG 22 2T @ SR

AT ©TqR 2 2BRT (T "esiq 7
{a) Acharya Kanda (b) Kautilya
e ¥ | (e
SR, % e
" (¢) John Dalton _ (d) Lavoisier
G TR (TSR
G OB TSR
2. Which of the following is not an example of elemental
substance? ' .
FrerERR @WG Chifes ~mel 2w ?
e shr @mv (R e T8 7
(a) Sodium _ (b) Sodium chloride
R R R e
(c} Hydrogen {d) Oxygen
REa) | Lo

/84

(3)

3. Which of the following is the correct syinbol for the SIunit
of time?

RRATSER @M TRa S1 €331 w5 5% 2
- Frareelr @it sweaw SI «aieg wE B 2

(a) sec b) Se¢ (S (4 s

4. The scientific notation of 232-508 is
232:5087 RwFrrre Somem (g
- 232:508-97 FR=FPTIS ToFoN e

(a) 232508 x1073
(b) 232508 x10?
(c) 2-32508 x1072

(d) 2-32508 x10°

5. The formula mass of NaCl is
NaCIq s &3 (0%
NaCl-49 7(F© ©F 3o

(a) 58-5 g
(b) 58-5x10% kg
(c) 58-5u

(d) 58-5x103 g

/84 -_ - [ Contd.
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6. Cathode ray particles are
@FYT TP FICIE (27

e AR T8 2

(a) positroﬁs : (b} protons
offee | 25w
gl CoNBe

{c) neutrons | (d) electrons
fegw Eigiol

7. The frequericy of visible light is in the order of

P AR RIS T LR
T AR SRR @
(@) 1012 Hz (b) 10 Hz
(c) 10'° Hz (d) 10'° Hz

8. The quantum numbers that represent the stationary

states of the electron of H atom are called

H R TegaoR & sre afefig w1 @RISR SRR (R

HW@W%WW@WW@NWW@%@.

(a) principal quantum numbers
T CFRIGE R
X CPIFOI R

/84

10.

/84

(5)

(b) azimuthal quantum numbers
GfeTE (PRGN SR
SR CFRIFB R

() magnetic guantum numbers
NG (FIRIGE 72
TG TGN J

(d} spin quantum numbers
Y (FIRIBIN 72
el CPRIFBN SR

. Which of the following is the correct set of quantum

numbers for 3d orbital?

3d SERGR A3 WGS (I PRIBH TUW AR ww?
3d SR - 7 S I (P FIEFOE Aemihy weefe wg 2
{a) n=3, l‘l'm 0 b) n=3, I=1
{c) n=3, (=2 _ (d n=3, [=3

The horizontal rows in the modern periodic table are called

SR RS SRR <if AR PRl =
i e wiferem wehe TRkt @ =
{a) series (b} periods -
<L o
el | o
() groups () families
Kl . CIEsIE]

of | AR
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11. The IUPAC name of the element having atomic number
110 is .
o1 R 110 291 (AR JUPAC =1 (2=
o S% 110 AR (hefos ITUPAC 1N 2¢#Tl

(2) Unnilunium (b) Ununnilium

(c) Unnilennium (d) Unununnium

12. The representative elements are

AR (PR 2

{a) s~ and p-block elements (b) p-block elements
s- =% p-block ﬁl’ﬂ - p-block 7@
s~ qR p-block G p-block (T#

{c} d-block elemeh}:s_ (d) f-block elements

d-block (& Fblock ¢
d-block ¢fm fblock (@l

13. Which of the following molecules is non-polar?

RGIE @RCH S W48 2
s @i W‘lm ?
(a) BeF, - (b) HF
(c) H0 (@) NHj
/84

(71)

14. The hybrid orbitals present in S of theéSFﬁ molecule are
SFe T S @1 754 SARTAAT (TR
SFe W97 S-« ARl R WRRCBeIER 20

@ sp® ) sp%

() sp3d? (d) d%sp®

15. The bond order in Li2 molecule is

Lip 593 amfie 2er
Lip S48 TG 2T
(@ 1 o (b)é 0
1 1
ICj 5 (d) 1>

16. The quantity which represents total energy of a system at
a particular state is called :

g b TR waere R @ 1 REREGR tw
43l srEm e wRem fifze o= @b s =@

' (a) internal energy (b): enthalpy
- s e - R
- ogffee «fe | - G
{c) entropy | {d). Gibbs’ free energy
GG | e T
@i Tet-aw 7 4fE

/84 o | [ Contd.
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17. Which of the following is not a state function?

PretaE (P SER) Fo e 2
e G S9E T W2
(a) Temperature (b) Work
T . e
- Tl | PRl
(c) Pressure (d) Volume
k] oA
Ll - | SRreR.

18.

/84

In an isothermal expansion of an ideal gas in vacuum, the
work done is

S (T8 GBI XS AN ePTI BECS T T T
<5 Sef STCPHR 00 TSI 2P Z0S A1 P =

(@) zerb_ | o (b) -ve
i IR
(@) +ve o @ rgversiblé o

19.

20.

21.

/84

(9)

Which of the following relations is correct for spontaneous
process?

FOrgs Al OR T WATS (WG T w52
%6 o ofeTm ww fare R TEb wg 2

(@) AHgys >0 {b) ASg >0
(¢} AGgys >0 (d) AGgs <0

Identify the correct relation.

W ST ore o9 |
A RS wrE w5 |

(@) A,G® =-RTInK (b} A,G® = RTInK

R

InK @ 4,0° =Xk

c) AGY =
(c) A, =T

Which of the following étatementg is true for an
equilibrium state? '

aﬁwwm@wm%%?'
s I =REA e @ SR Wy 2

(@) Equilibrium is possible only in an open system at
‘constant temperature.

o Taere (3@ <1 T o ST 7T |
s Taeew e 93l o W TR 9T |

[ Contd:
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[b) At equilibrium, rate of forward process may not be
equal to rate of backward process.

RS IR ﬁff@ammﬁﬂ%—{%{ﬁhﬁw'w 2GS A |

e TR R 2w Reidoy@l Jiemm e @m0 2es
I |

(c) Solid- vapour equlhbrlum is not poss1ble in a closed
container. :

T Aae cm-m?ﬂwmv@amn
T ACE G- T P TATE S T |

(d) . Equilibrium reactions are dynamic in nature.
i R sfefie opfes |
s e sfe egfen |

22, Tﬁe conjugate base of HyPO, is

H,PO;7 "l s (@

H,PO; 47 el T

(a) HaPO, (b) POS"

(© HPOF™ (@) HyPO}

23. The pH of NH,;Cl solution in water is
NH,ClK &&m 439 pH 21
NH,Cl-¢% % % pH =a
@ 0 o (b) <7
() >7 | | (d 7

/84
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24. Which of the followmg is not an example of redox
reaction?

ﬁmwmmﬁiﬁwﬁ%ﬂﬁ@ﬁ%mﬁW? __
W@ﬁﬁ@mﬁ@wﬁﬁ?ﬂﬁﬂﬁwcfmo -

(a) 2H,S(g) + Oy(g) —— 28 (s) + 2H,O (1)
(b) HySO0, (aq) +2NaOH (aq)—s Na,SO, (ag) + 2H,0 ()
(c) 2HgO(s)—2—2Hg([)+0y(g) -

(d) C,H, (g)+Hylg)~——>C,oHglg)

25. - The first synthesized organic compound is

e ReEfe tem (T l'm

¥ BNCIRS E@Tﬂ RG]

(&) acetic acid - (b) acetamide =
qooioe afve - PO
b S s

(C) urea | (d) Galnmaxene [T
2ol o )
whn I

26. The numbers of ¢ and 7 bonds present in CHy=—C—CHCH3
are o : .

CH,=C=CHCH{® o IR 7 T "ROCIA %1
CH,=C=CHCH,;-4 ¢ 43 7 JaFa SRR =on

(a o=8, n=2 : (b) 6=9, n=4
() =8, m=1 | (d) 6=9, =2

/84 [ Cont. -



(12 )

27. The IUPAC name of the following compound is

3

e c?hﬂz“m IUPAC m'm

3

e (@eifta IUPAC <IN 2=
(a) propylcyclohexane (b) 3-propyleyclohexane

oy +{EETSI378 TR0 3 -2 “{TRABIER TR
IR TCRCS 3~ (I TEPAIRCRTCRCT
{c}) cyclohexanepropane | (d)} cyclohexanebutane
i T T B8 TSR
AR RIS

TR

28. CH;—0—C3H; and C,Hs—O0—CyHj are

CHz—O0—C3H; 9 C3H5—O0—CoHs (&R
CH;—0—C3H; @3t CoHs—0—C,Hs 20

(a) chain isomers (b) functional isomers

R[] S TR S
XG[E AN Rl TR

(c) metamers ~ (d) position isomers
IR SRR FHCN

TR | O SREW T

/84

29.

( 13 )

Paper chromatography is a type of
g efeEm o1 afdy g9
AL T W G AP

(a) column chromatography

30.

/84

WS AL
W8 e

{b) thin-layer chromatography
“ilel-a QAT
Teo-B qfCaTw

{(c} partition chromatography
reTe FefETde
e e
(d) None of the above:
e e T
Tofgsm GIiBe T

Which of the following is decarboxylation reaction?

e cPmebr R s ffem 2
m@mﬁmwﬁﬁm?.

(a) CoHy +Hy ——CyHg
(b) CH, +20, ——>CO, + 2H,0
(c) CHSCOONa+NaOH——~—Ci9—>CH4 +NayCO4

(CH,CO0),Mn

(d) 2C,Hg + 30,

»2CH,COOH + 2H,0
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31. The order of rate of reaction of alkanes with halogens is (b) ethene’
AT (T TEACS (a1 T Qe ht L2 B
SR WCACEER AR 263 fferm 2ieas i 2@ B

(@) I > Bry >Cl, >Fy | ' (c} cyclohexane
| B1%’ T2CA
(b} F5 >Cly >Bry > 1
S RHICECE
(C) 012 - BI'2 > I2 > F2 (d) benzene
(d) BI'Q >F2 > 012 > 12 ' @7{@?{
| SpitT

32, The reagent used for B—elimination' reaction of halo- |

alkane is . - - - - N - 34, The rule which is generally used to determine aromaticity

C@ﬁWB-ﬁW‘TWWWW . | s
| - ﬂ%ﬁﬁ%ﬁﬁ@ﬁﬁﬂ?ﬁmﬁﬁﬂrwwwm

B_WWGI ?@ﬂ wm%ﬁ%ﬁ#ﬂwwmmq—ww%m

(a) ag. KOH | - (b) alc. KOH (a) Markovnikov’s rule
(c} conc. HySO0, (d) conc. HC1 T e e
33. The product obtained on passing ethyne gas through red | (0) _Saytzev’s ru1¢
hot iron tube at 873 K is ' wEheers i
873 K Tawers (AR ©% SIEAT AR T0EC 2 (R 2R TR | orEeCEs i
Teom @A AMYH (&R (c} Hund’s rule
873K%mwcaﬂi@oawwwﬁ-@3ﬁmwaaﬁw Ted TS
Teom e ﬂmaﬂ% EIG] S | 90-Gg Hife
(a) ethane | R (d) Hiickel’s rule
ol . - - o (FA-97 e
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35. Which of the following is not an aromatic compound? - {c} Write the conclusions drawn from the Rutherford’s
NAS@RT @A «ee (@5 w=w? | | scattering experiment. - 2
rreahr (@b WIEIEDS @ w7 2 | ST G Rt AR 1 SR IE'W“” ferar

| | | | Wmﬁ@mﬁmcwwmﬁ—ﬁm@%ml
o J o [ -

(d} Draw the Lewis electron dot structures of the following

| - ° - |
| | _ .d . ' ' molecules : ) - 1+1=2
(c) @ {d) - Tore SeTaes =21 3o 9 og i -

fGre s w2-a3 eaga Ry oa s
CO,, CoH,
P.a;‘t——-B. (e) Express the change in internal energy of a system
{ Marks : 35} when w amount of work is done by the system and
_ - __ g amount of heat is supplied to the system What type
36. Answer the following questions (any five} : =~ = 2x5=10 - of system would it be? 1+1=2"
woTe T oA T o (R oY) . - | . 9B OFR w ARNE I FRE GF g R o0 SFHE aww
; ¥ Jte wgfefe e | *q9
s e e me (1 G o) < B | SN SHR S @_ﬂﬁa@wwniﬁﬂa«wﬂ.
- o3l o w AR PR T @2 g AARICER O SO 2w
(a) Calculate the amount of water in grams produced by B - AC RS CRES “ﬂ%’ﬁ AR 2P AT | Lﬂﬁ N 4RW oF
combustion of 1 mol of methane. 2 : 37
Hvrﬁzwmw%aommwaﬁﬁmmﬂwmn |
1 e Reaet e B e B AR AT S () What are oxidising and reducing agents? Identify
_ - oxidising and reducmg agents in the following
_(b) Calculate the molarity of NaOH solution prepared by - reaction : o . 1+1=2
dissolving 2 g NaOH in 250 mL water. 2 - 2Na(s [ ) +012 @) 2N aCl {s) -
2g NaOHasﬁiqu(%zTLéﬁ—@—aﬁ vm'WNaOH | e R o ﬁ;ﬁs?ﬁ = REw -
SR WW#WW L
2 g NaOH& 250 meﬁ—w%ww Naonmﬁa R
RS sioa Szl ! _ . . 2Naf{s}+Cl, (g)—a2 NaCl(s}
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e o Rers smdel § §i2

fiars RiFabre wwe @R
g oMy *Mre A : -

2 Na (s) + Cl, (g) ——> 2 NaCl(s)

[g) Explain why the intense blue colour of copper nitrate
solution is reduced when a zinc rod is placed in the
solution. Give necessary chemical equation. 1+1=2

o[ 7R T @bre forFa v a1 AR AR TR e W
R °lred T3 43 9, o0y 1 | SIS P e |

o o R T @l -« we SRE A TbA A1 A
-wwq—wmm,amnmtmwmﬁﬁﬂﬁwq

7e |

(h) ) Write the structural formula of butan-2-one. 1
RTBT-2 - 5157 TS P |
T -2 ST 91 TS (AT |

(i) Give one example of an electrophile. 1
b1 Xoerg wiee T fe -
5 BCCRRFRCR A TS |
37. Answer the following questions (any five) @ 3x5=15
e epca el T (R «{wbt) |

firare wrafE Tew e (@ Al 6l) -

(a) What are isotopes and isobars? Give one example o
each. (1+1)+(1/2+1/2] =3

sEfR W SRR 7 afetr @hie Tz fr |
SR @12 SweRisE | 2 Wwﬁqumm

/84
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(b) Define electronegativity. In general, how does electro-
negativity vary in a group and in a period of the

periodic table? 1+(1+1)=3
Rgedrer sike 7l | s oRfgs SR @Bt @l W <
i Rgederer i e 7
RpedTor e Me | AYRTS ofigs Rl aasﬁ-‘ 25 @R 9o
ey Rpeaerer Foi ARTsT =02
(c} (i) Draw the resonance structures of O 3 molecule. 1
O3 R Figerr Faear o |

04 ST = Daehel Sic |

(ii) Show how n-bond is formed by overlapping of
atomic orbitals. 1

WWW&WW@WWW@nWﬁW?&,
(TYea |

w%mﬁmaawﬁmmwwﬂﬁﬁmm,
s |

(iii) Write the MO electronic conflguratmn of O,

molecule, _ 1
O, B9 MO Fragar et foran |
O, W MO g 7571 ¢l |
(d} (i) Define spontaneity of a process. ' 1
23 <BR FosgEeR e Bt |
gt dferag ‘3@3“{5{.‘5@1@. R CECAN
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(i) For the reaction 2A+B —>C AH =400 kJ mol ™! (ii) Give one application of equilibrium constant. 1
and AS=0-2kJK 1mol™l - Calculate ~ the TN LT BT st BoEd 39
temperature at which the reaction will be at : N A B e SEe el |
equilibrium. - 2

- o . 1 () @) What is electromeric effect? Explain it with the
' 2A+B-C Rigmby AH=400kJmol” e |

| help of a suitable example. 1+1=2
AS=0-2kJK ! mol™l. RS I SmEs =LA B EE AR 2ol R 7 B Ty Trmeacs T W W1
TS (A TS oW AL - - FERGERS o) N2 w3 Torre Trrerer aft e e |
2A+B—C Rimfa  AH=400kJmol™ &% (i) Give chemical equation for detection of S in
AS=0-2kJK 1 mol™t. ﬁlflTlTﬁ? A SHEE ST W sodium fusion extract. 1
sEENY Tl A I - | | - pfeam Ry aee S e IR SR B

CTETR el we S *Frewaes APfae HAee e |

¢} (i) For the reaction aA+bB=cC+dD at TK

temperature, show that | T 38. Answer the following questions (any two) . 5x2=10
| Kp=KC[RT)M _ _ - E _ WWWWW@W@@)
e e sraf Tew me (@ @ 9f) -
symbols signify the usual meanings. 2 |
- _ o (@) (i} Define wave number. Give its SI unit. 2
TK B%9r® aA+ bB =cC + dD RFOR M (97 SR TG e AT | B ST fora
K :K(RT)A-"' S S YR W) S | ¢ ST G @ |
oA SRS o 41 oY JERCR | (i) Explain how line spectrum of hydrogen atom can
. : be explained with the help of Bohr’s theory. 3
TKmaA+bB—~cc+dDﬁf“zrﬁawmem TR TG RES TR AN ART P& (FENF I
R =3, w101 |
K K (RT)
o - _ '@ﬁmwwmvﬁmﬁmﬁﬁ%}—maw
| ﬁ?@%{ﬂwa—wwmmﬁz@s e | T S MR, FATIAN
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(b) ()

)

(c) ()

(i1)

/84
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With the help of suitable example, explain positive
resonance effect and negative resonance effect. 3

ToE THIRAT TR GG TR 2SI W YA IR
21 IR T

Tge  TARACH TR T T SR R S
T Al I B |

Explain briefly the distillation process to separate
liquid mixture. " 2

e T ~JA RO A AR A T I

wﬁwqﬂﬁwmwwmﬂ?\mﬁaWW|

Write the chemical equation for a Wurtz reaction. 1

e R B A3 4R s B
T Theem R o aemie SRR e |

Complete the following reaction @ - 2
e R o 4
facare Rt s e

Anhy. AICl,/HCl

N
)

 CHj3(CHy)4CH3 + 2

/84
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(iii} Identify A and B in the following reaction :

are Risage A9 B fas 591
e Rt A 9 B Wi 9 :

CHy,=CHyp + O3 —> A
lZn/HQO |
B

* ¥k
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