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MATHEMATICS

Full Marks : 100

Pass Marks ; 30

Time : Three hours

The figures in the margin indicate full marks
for the questions. -

Q. No. 1 (a-j} carvies 1 mark each 1x10 = 10

Q. Nos. 2-13 carry 4 marks eacls 4x12 = 48

Q. Nos. 14-20 carry 6 ninrks each - 6x7 = 42
Total = 100
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1.

i i : 1x10=10
Answer the following questions :

wee 2AEET Tet Al ¢

11 i | a Irow
(@) Give an example of a column matrix which is also

matrix.

G5 wE ChEeT i T R S GTeRewe

(b) “Diagonal elements of a skew-symmetric matrix arc always

zero” — Why ?
T (TR e e s 4 — e

Let f(x)=[x], where [x] is a greatest integer function and

fc}
g(x)=x. Find the value of (fog)-1%).

@ TE flx)={x], TE [x] T afy e T W g{x)=x.

(fog)(-14)T WM Tfredi|

(d) Differentiate sinx with respect to e*.

o* - AT sinx -F TG Tleredi |

2
fe) Write down the value of _[] x| dx.
-2

?|x|dx-ﬂmﬁ1%{?ﬁ1

32T MATH | | [2]

{g)

(h)

(i)

0)

Find the order of the differential equation

d'y)
[ %f} + sin{y")=0

dx

[j ﬂ*sin(y”ﬁo TR AR @ B

x")
Find tﬁe rincipal value of sin ™ {_1_]
princip =)

55‘”'1[%] -3 SR Shear

Fill in the blank :

T 218 7T = g

. 1
im — =
x—=0" X

What is the direction cosine of X-axis ?

X-orrg fistics sty 9

Let A and B be any two given sets. If f: A— B 1s a onto
function, then find the range of f.

A T A% B Rl wol )zfS 13 £ A B ﬂﬁ@Tﬁ@%wiﬂ

-mf%vrﬁﬂa%%ew

32T MATH

£3] Contd.



Define an equivalence relation. Check whether the following relation
R defined on the set of integers 7, is an equivalence relation or not,

where R = {(a, b))} a— b is an integer }. 1+3=4

wsrgeel R e | 720 WeEE We TR R (Bl WIEETSl WHE
w5 o8 9, TS R = { (@, b}| a— b < =@ IR

OR / &%

Show that the fumction f:E&-—>E& defined as f (x)=2x-3 is

invertible. Also find the inverse of f. 4
el @ f : R RS @G f(x)=2x-3 oo afeEIeR | -4
afscmwe Slered |
Show that 4
orgedl &
43 .8 5 84

sin tZ —sinT —— =cos =T

5 85
OR / 543!

Qolve the following equation : 4

SER AIEH] AN T ¢

2 tan " (cosx) =tan ' (2cosec x)

32T MATH - [4]

4 If A 28 b
. [ = - and I~[0 J, then find the value 2 and U

2 - . |
Such that A® + 1A+ ul=0, where O is zero matrix of order 2.

i A=

2 3 10
g [ 1{0 J o, (OU% 2 W% pu -9 W Sferedl Aice

2 1
A+ AA+ul=0, TS 0 T 2 WT o) (e |

OR / 9=}

Determine the value of a for which the system is consistent.

4
a-3 AW [T 9 g7 A AT P w1 |
X+y+z=1
2x+3y+2z=2
ax +ay +2az=4
32T MATH [5] Contd.



Find the value of k so that the following function
OR /9194

sinl00x . _
f(x)= _—"'_—'99 , if x=0 . If (-{[ﬁ) y(
e’{x+1)=1, sh
Kk, if x=0 )=1, show that (Msql ) 4
2 2
is continuous at x =0. 4 d % :(@
- dx dx )~

s5in100 x A # O

flx) = 99 ’
LAY K =0 8. Evaluate :
’ 2+2=4
CICRCERIES I

| FCH x = 0 Fqe sl =, (90 k T WA FfT 4|
(a) -I.(x:i;"? +28x_l]dx

_ x
.. dy .
Find — if — 2+2=4
P (b) _f sin® xcos® xdx
shrea Y firg—
dx . _ OR / g9
Evaluate :
: . 2 2. 4
i)  sin‘x+cos’y=1 W fRefr =1 2
i) y= e : x+3
[-—=ax
J5-dx—x*
7 Prove that the greatest integer function defined by
f(x)=[x], 0 < x <2 is not differentiable at x= 1. - 4 |
9. Find the equations of the tangent and normal to. the curve

_ x2f3+y2f3:2 at (1, 1). |
s T A () = [x], 0 < x < 2-F A FKGHE oA AL FECh x=1 0404
| 2/3 2/3 —~
RS ST | X y? =2 T (1, 1) Fe e ok wfvesd wieed Sitea)

32T MATH [6] 32T MATH (7]
_ Contd.



10.
the curve at which the y-coordinate is changing & times as fast as
the x-coordinate. 4
<51 TR 6y= x° +2 T GRS | SO (12 {9 (¢ ) TRl T9
x BT ©0F 8 o (@R [FHS y-EEIRE AFEe 7
OR / w44}
Show that the function f(x)=cos3x is neither strictly increasing
nor decreasing on (0, % }. 4
(rRed @ f(x) = cos3x T (0, 7/ )9 S sifer 2 BT BT WS |
11. Evaluate _[(x+1) dx as the limit of a sum. 4
0
5 -
AeTea S e I [(x+1) doe-T W foef =i
' 0
32T MATH (8]

OR / T4l

Find the local maxima and local minima, if any, of the function

f{JC) = x°- 6x2 + Ox + 15, D+0=4

flx) = x*—6x* + 9x +15 o BT IR i BT FAf T S,
Y e |

A particle moves along the curve 6y= x? =2 . Find the point(s} on

12.

13.

32T MATH [9]

OR / 25
Evaluate : 4
i FefT w41 e

7}z B
SN X
{ x

2
o 1+cos™ x

Show that the vector § + j + k is equally inclined to thé axes QX
OY and OZ. ' 4

RS (T { + [+ & (DFWH OX, OY % OZ 1 51519 ATSIE ZFwE o7 |

OR / &<

State the triangle inequality for any two vectors and prove it.
_ 1+3=4
R 451 (039 IR A sl &R o 0|

Probability of solving a specific problem independently by A and B

1 1
are and 3 respectively. If both try to solve the problem

independently, find the probability that — 2+2=4
i} the problem is solved

(i) exactly one of them solves the problem.

| | | 1 1
ASE B (3 6 Ko 00 o7t Ak S99 Asike] T Emgwﬁ

HIATCH! AN IME TO(F FOTeE (5B @, (=@ ARl [y a1 are —
(i) STTUE T = | |
(i) COSERA 5 Goa FEHHE A SoHEHIY |

Contd.



OR / G4 i i
14. Find the minors and cofactors of the elements of the

Let X denote the number of hours Rita studies during a randomly determinant 3+3=6
selected school day. The probability that X can take the values x,
has the following form :

2 -3 5
(01, if x=0 6 o 4
kx , if x=1or?2
P(x=x) -] | L5 -7
k(5—x), if x=3 or4
.0, otherwise
where k is an unknown constant. 2 -3 5
(aj Find the value of k. - 6 0 4 a -
B GMeTEaied SRl =i T ez
(b) What is the probability that Rita studies at least two hours, 1 5 -7 ol
exactly two hours and at most two hours ? 1+1+1+1=4

fzres FlbT 2 Tl ae o 9 StoR S <l 0 TR |

SR X (3 FOF[ T XT AN x QAR FSiew FrRie wofe o =l OR / 53

[EX :

0.1, I x=0

kx, W x=132 Find A-! by using clementary transformation, where — 6

P(X=x)=
(X=x) k(5 -x), _zrﬁ x=3 34

0.  wwge CTIfers =i mﬁmﬁfﬂﬁlﬁ‘l%ﬁ{\@mq"@_

TS k b STE® GG |
(@) T3 3 el ==

(b) W@W@ﬂ@,ﬂ%@ﬂﬁmﬂﬁ%@aﬁwwww
R 2 01 3|

32T MATH [10] 32T MATH [11] | Contd
. onia.



15. Define homogeneous function of degree n. Solve the differential

OR / @)
equation 1+5=6
(4 xy) dy =(2+y? ) dx @ [ 2eosx-sinx)
6cosx+ 4dsinx |
n SiEE FATieE T e |
(xaqqddyz(xzﬂﬁ)dxw@@ﬁﬂﬁﬁﬁmﬂaﬁmmﬂﬁﬁmmt ) fx :x;1dx
x —

OR / 99
17. For any three vectors g, ,‘5} ¢, prove that

il  Solve the differential equation : 3

SEF e PCHIT ST Blered ¢ éX(5+E}:&x5+&x6-

d
xd—y+(2x 11)y =xe "
x . -
Fece ool (a9 a,b, ¢ 9 A LN 9 (F

(i) Form the differential equation of the family of circles touching ax (54‘ ¢ ) =dxh+dxé |

the X-axis at origin. 3

@ﬁ%@ﬁ}@@ﬁ%ﬁww¢ﬁﬁt¢@ﬁﬂﬁ?ﬁidﬁ%@@$ﬁ?ﬁﬁﬁmﬁvﬁm 1 1

OR / @24

Three vectors g, 5 and ¢ satisfy the condition g

16. Integrate : | : Evaluate the quantity
eIl Al pu=d.b+b.é+éa if |al=1, ‘ 4 and |c|=2.

I r——d |
d,b W& ¢
{b) stin_ xdx I+ d4=6 =

32T MATH [12] 32T MATH

g PR d+b+c=0 v O 9=

O+4=6
e
+bh+&=0
£

¢.a - R Ffa =1 AR [ |=1,|b| =4 W% |¢]=2 =

[13]
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18. Find the shortest distance between the lines

19.

OR / o<t

Find the equation of the plane passing through the point (-1, 3,2}

and perpendicular to each of the planes x+2y +3z=5 and

3x+3y +z=0. 6

(-1, 3,2) RO @1 B% x+2y + 3z =5 % 3x+3y +z = 0 IOE YT
ACSTRE FHGIE A AITALTE T Tored |

Minimize Z =3x + 5y
subject to x+3y > 3
x+y > 2

x,Yy =0

x+3y >3
x+y z2

X,y >0 FINEES! AGLF Z = 3x + Sy T AR My THeAl

32T MATH [14]

20.

OR / &9t

Minimise and Maximise Z = S5x+ 10y
subject to

x+ 2y < 120

X+ y 260

x-2y=20

x,y=0 6
x+2y < 120
x+y =060
x-2y=0

x,y20 FATF Z = 5x+ 10y -9 A oiF A4y 97 Tiear |

Of the students in a college, it is known that 60% reside in hostel
and 40% are day scholars (not residing in hostel). Previous year
results report that 30% of all students who reside in hostel attain
A grade and 20% of day scholars attain A grade in their annual
examination. At thc end of the year, one student is chosen at
random from the college and he has an A grade, what is the
probability that the student is a hostlier ? 6

G2 TR 60% (T BIRTS W% 40% (7 DR TS IF @ =l
6T | W9 TRRE TG S ARIR T VRIS BAATe A5 el Had
30% (F W% FRPTS 9 FPRER 20% (T A (0 i3 | 299 ofwe
IR TYFSiE AL I IO QAT A (9T A | YEeA gaikiE
RPN @R TR 2

OR / w9

Find the mean number of heads in three tosses of a fair coin. -

6
<1 e Ju T Ty FF (ol Yo s Wy Refy w )

32T MATH [15] Contd.
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o and Part-II (Zoology)

- : Confd -



Part-I (Botany) , I C o :
B ' L I _ ‘ 7. How is DNA isolated in purified form from-abactcnal cell? - 2

N o - SRR A P - < RER (FT SR DNA QIR sifiee o g e
L Whatis Plasmid ? T
e o | S R S or/wEw

What is recombinant DNA ? __L.-ist the tools of Genetic. Engi.rie'e'r.i'ng.. 2

. |
2. Name the plant body where bisexualla"_r_id' Ed_th unisexual mél_e and ._fefnale ! '_
o . _ _ |

ﬁﬁﬁ{ﬁtﬁ%:DNA ﬁf 2 Ry wfemmee 'QQQ\Q i el Wi ﬁm [,

flowers 'are presént o | L _ SR

| '__-%wf%@ oo, aas[%\ﬁi % WW@WW"@T@M‘ Qifdse nwﬁ%f%-_ |

o ‘8. What is triple fusion ? Name the nucle¥involved in the process. 1+1=2 =
ﬂﬁ'f(@‘i@'?{ﬂ? nat 1§ tnpie. tus Tame e nasier myotvec

N e S e = @ie B efEe uive @R AR A B
3. Wri.te'-full--eform of VAM. L ' | 1 S L T

| “VAMP-T e 3| O/ sy

- 4. .WEO pro.pose d Mu’?atmn theory”"? '. | .' : - - o 1: K - B What %s mecjnt by po}.yemblycmy m azl‘lcrlosperm ? erfe its. 11jp0rtance :_
%wﬁam?mﬁ‘f WWW%@@ | | S | R
o : . . - i R _ o o @@fﬁ @]%% QVT%]GWEGW %{ﬂﬁ W@@ngl -
- Ry ﬁs?_ S | _ o o o _ ' | 9. 'What is totlpotency of the ceH 7 Wntf_ 1’cs 1mp0rtance in Plant science.
| o - --1+12'. 
6. - Name two antlblotlcs produced from fungl' ' R ' . 1+1=2 . T L '
S C“zfsaa 9@‘ SR«E_W Wﬁﬁﬁf\@?@@@mﬁ ’Il‘%fii' S o o : _' T W‘?ﬁ’"«j@ﬁ@i ?ﬁﬁi S e Sfr Reams ?\‘_-ﬂm-f\fﬁﬁ;\g %9

.




10.  Explain bri_eﬂy-: (any 'f_wb) -

3 s (fﬁmﬁrﬁ_gﬁr)
B Gene Gun |
_(i?).':_Biépafeﬁt |
o 'Wmﬁ_'

(i) " Gene Cloning. '

24274

1. erte the sc1ent1£1c names Wlth their. utlht]es Of the Loﬂowmg plants

' ( any Hzree)

(atha)x3=3

_\oc'*‘u m1 \o o «TS[:@' FWEHT“ wﬁ‘« TE‘Q\AWT%WT (ﬁ@‘?ﬁ %ﬁﬁ‘*)

: _' (i) FQbacco - N
e |
(i)~ Tulsi

il

i) ute

R
(i) Coffee

12 How clo bzofertl]uerb enrich the fcrhhty of the 5011 7 . ' 2

T =

I £ wm S \Wi\m (R qxen ?‘mp |

13, Dcsnmhe thﬂ prou:rq of developmwt of femah_ ga*netophvt(_ in Anglospam '

wﬂh sa[{tabe dlagram | S o -

xﬂi‘{‘ ‘6@@ u\ﬁ‘@l %ium vwlm\ﬁfﬁ' Eoa ‘F *1 %m f“‘%ﬂ o

prlam an JJ Hzree outbr ef,dmg devmes th’it ﬂower HLEIULI‘LCL the pLant% have_-'_'

e _:developLd to cncoulage Cross- pollmailon o 3 i

B memw b&“ﬁfﬁ\o ﬁiﬁ%@ H?}\‘MW u.\gvr %ﬁ‘ﬁ“\‘ﬁ BRI Rt oy afseismm

o C?“T“W T’MF{T 3‘7‘11

L4 -_Wr__i:t:e'b_r_ieﬂy '(m'MOd‘ern-Synthetic Theury of Evclution. o 4

o mw«a Willw ﬂ\cﬁﬁi iﬂ_’?‘ E-EJI“" Bt
_O'}* /W?f?:ff :

' Descrihe -the factors-in\zolved in the p’mc}ess_' of Q:ganic evolution. . 4 .-

: '_t@*ﬁ M*a“ew ?h 7\”\.’ \9?1\.-_‘\9 <;=1<<r n‘éi{c"i m‘@ <;<.~1.q+ ?5@“




15, Def_iﬁe Bio‘-_techho}t)g},fQ Write brieﬂ.Yon the rﬁain_aims of biotechnology. .. | . B .. ' -'Part—’—II (ZOOlogy)
e (RSmre & i)

s @“ia me e ‘Fm IR 1 G :gj Gy "ﬁ;{isﬁaﬁ vt | 1. Fill in the blanks: Sy two) o=

Or/@?f?f -' I wﬁ“‘%mvﬁqw (ﬁzasmwﬁ)

a7

S ' ' - {a) "The main functmn of mtcrstmal Ceﬂs of Semmncrous ‘rubule%' o
: erte an ac count on blot(_chnologlcal apphcatxon in med1c1ne _ _ . _ . o
' : is .

s

_f%%m %@Ws eﬁﬁﬁ G %@m ﬁm‘ﬁ*f T Ld% acﬁn ﬁ‘rﬂn A src?ﬁmaamﬁa@ CW\S\I@Q@’/ (.qémcqiﬁ«q;zfmﬁfmﬁ —

(b) s p1 oposed that nuc1e1 are the bcarurs of hgrldltary Charactel s |

— ™ @W“a‘«“ Em-’vﬁl blm dum e i’%{ m:mm

(e} The AUG codon is caued
| §I% @Rt ?RII

AUG ST

_ (_d) : E'Ieph-antia:s:is is caused by __

= P o o Gl

(@) | -_’Gfeénhoﬁse_ .éffc(.:-t: is inaiﬁly éaused due to -
—— @aﬁaﬂﬁﬁmﬂ@ﬁi.. .
( ) What is’ fempiate et'raﬁd X

‘:@nw ﬁs?

COBTBIOL (BOT-ZOO) - - [6] oo b 32T BIOL (BO’I 700) STy Conid




)

©

(d)

Define Test cross,

A sicaeis vica fm

What is the -f-@nctizon of mit_ochdndria "iﬂ_'a' Spe1~m ?
‘@Lﬁ‘l @3’%‘?@(@ @Iﬁ ﬁ'i?

- What are ‘T ransgenic Animals’ ? - -

e Frwis fy

3 .AﬁSWe_.r any four .

. _. __ w

What is Menstrual cycle ? Whn.h hormones con’rrol the mcnbtrual |

cycie ?

" %""5@ &2 R o <o fred wwr

Whai is Pomt mutatmn ? C;xve one example :

| ._ﬁ-@ ua?raavw ﬁsa oswww ‘w:

What is Adaptwe radlatmn 2 Gwe onte example

B Wﬁ ﬁﬁ%@f e ﬁﬁ@m*@ﬂ f'?‘m‘n

32T BIOL (BOI 'zoo) T {.8] -

2x4=§

 {d) Define Ecologmai pyramld with one exampk

; -Ea’a%m%m*aﬁa@rﬁﬁr e:?“*rﬁ‘ﬂw ol

(e} Define Hndeﬁﬁlsm..Give oﬁe‘ :éx_ample of e_nde_mic:ariima].\ ozf.Assam. P
R el ﬁmﬁﬂvm% aﬁﬁwﬁaﬁ Al T Bl

\

() What do you mean by 1ephcat10r1 .? Defme se'mcomerva’nve DI\A o

rephcation

'awﬁﬁ'f‘ﬂ{\b wﬁtﬁ% W?Ww ¥S DNA affegfemsor et il |

: 4, WI‘I’CL thc dIerlel’lCO‘a beuwecn (any i"wo) _' o . IxD=4. '_ ]

. N, P«ﬁ 3 (ﬁm*m w)
() | _HomOZ_ygous and Hefemzygp’us‘
(b) Lmkage and '-Ré_éémbinatidn: -
E - (c)  | .Aneﬁp_lic.jid'y..aﬁd Po_ly.p._l.éj)id_y.”_
(d) Vaccmétmn and Immuﬁlsauon._ -

f%mwmwrﬁwm -

szTBIOL (BOT 700) e Contd



5 Draw a Iabelled dIagram of Is. of ovary o . | 3

mwmaﬁww&—\,w o

O:/W%T

' Draw a Iabeﬂed dlagram of double hduai st1uctur(. of DN Ao 03

o f%\z\ﬁaﬁ?r@ D\IAW %ﬁ%%ﬁ%@w|

6 What are the spxuahy transmlt’red dlseaseq ? Mentmn the various causes '

- of these dxseases " B _' T : : 1+2 3 |

S TEmr *«m‘“v i) ?JT czrm?m ﬂ?{i%? éﬁ Gl T T%L'*f FIR R T 4 _-

-Or/“-?f’?@'l_.’. "

Mtntmn thc effects of drugs and alcohols o T I 3

- @1‘5*?4 S *{«m‘ "‘3%"3‘17‘?5 fﬁnﬁ@ @TEJ'?T S

e R e T o )

. _erte the vanous reasons of the loss of Blodlvcrmty. S 3

7@@% a’ma Ww Wi“ﬁw @am

7 . Write the salient features of Human Genome, . = . 3 o

¥ Desecribe the s_truéture and functions of Ecosystem.

Or_/_w

Yescribe the regulati ane expression in bacterial cell,
Describe the regulation of gene expression m.bac eti el

g @T@%\R’T o o e efeFaet il

. . Describe the various chromosomal disorders. |

Rty swela Feife g =11
- or/ 72
. Describe.'z_;ﬁput_ the Pedigree analysis..

_' éwﬁr ﬁ“wﬁﬁcm vl%’[i-:—a?n ?i«ﬁf 7 _'  |

‘32T BIOL (BOT-ZOO) . B 5 P

w
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ﬁEi;c.istr{icture If i the edge




' flally -'gfn electrochemlc :
during the corrosion of iro










5)  Why aryl halide undergoes electrophili
than' nueleophilic substitiat




(® . Arrange:thé following in increasing order of aciditys . -




28 Complete the -_folioWi'ng feacﬂtiqui's:




