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30T MATH
2020
MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours |
The figures in the margin indicate full marks
-' for the questions. i
- Q. 'Nc.::.-l' (a~j) carries 1 mark i . X0 = 10
Q. Nos. 2-13 carry 4 miarks each i 4x12 = 48
Q. Nos. 14-20 carry 6 marks b ey RS e g
| ' v okl = 10

Cariﬁd.



1. Answer the following questions :

1x10=10

oo eI Be o ¢

(a)

Determine the relation R on the set of whole numbers <10
defined by : : - 1
R={(x,y)|2x+3y= 12} '

10 ©tF 7% A AW offffaw O R AIHB! GCH IR

R={(xy)|2x+3y=12} | gl fel 91

(b)

Write the principal value of

Sl S '
cos | cos - _ = 1

; cc;s_l[c;)s.(_igﬂﬂ a'ﬂ ‘iﬁﬂ rl%“ﬂl

(©

Let A =[ag] is a square matrix of order 2 where a; = i - j2.
Then A is ' '

(i) Skew-smmetric matrix

{ii) Symmetric matrix

(i) Diagonal matrix

(w) None of these. dinie s 1

ﬂ?ﬂ?i‘ﬁA [au]dlﬁL)@Nﬂﬁsf(Nm¢ﬁ?{\9a 2 cors Aéﬁﬂ

- ) FeemRe cnees

(i) S e

(i) R oo
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e

(d)

Find the derivative of x° with respect to x*. =~ 1

'x? AT x° TR ol |

Find the equation of the tangent to the curve Y= f(x) at

(xsy) lf
0 0 d

does not ex.lst at this pomt ' i
X : :

3t y = f(x) 33 (%o, Yo ) ﬁﬁ_ dy f%:‘m (O(T IFTI 613‘ ke
Bl “W‘fﬂﬁ HIE %Rﬂl

o sgc_lxzcoséc_-iy( lelzr |y'|_21'), then find the value of

e S e -
cCOS (—-—)4- COS ('—-] : ; 1 :

I sec™ x = cosec ly ( | x| =1, ]ylz1),

@

(h)

30T MATH

(._C@ cos (i]+ coS (i}ﬁwﬁ:ﬁfﬂﬁfi

Write the direction cosines of the vector i = ol |
j co%es A i

Wr1te the order of the differential equat1on representmg the

. family of curves given by

Y= asm(x+b) where a and b are ‘arbitrary constants. 1

y=asin(x+b) Te aﬁﬂﬁ; b'ﬂﬁﬁ@sm ﬁﬁﬁm {C@T@TW :

ﬁﬂﬁ‘@ﬁ“ﬂml
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() The projections of a line on the axes are 3, 4 and 26 . Find ' : - | 4

_ 3. Solve :
the length of the li
e length o e line. SO i R 541 _
ﬂWWWWﬂEﬁS 4@@2f|@'w®mi‘wﬁ°ﬁ B sin (1YL s sintx G &y
i . , _ it 2"
o ' G ~ OR /93
() If x=¢(t), then find _[f(x_)dx. . il SR

_ | _ {iad e o o e
x=¢(t)WJ‘f(x)dx e 4t ' : ; : If @=sin'(2) and p=tan (1), where O< o, f<3%; en in :

value of a— 8.

2. A relation R in the set A={xeZ: 0< x512}. is- given by qﬁ-a=5in‘l(%)ﬁn‘$ﬁ:tan_](-é—),?‘@ _0<_ a, p<F ; (I d;ﬁ'qmﬂ
R:{(a,-b'): \a—_bl is amultipleof4}. Prove that R is an . | et =41 '
equivalence relation. Find the set of all elements related to 1. : Tk : e Za T :
- . T 4. Show that : : : 4
(SN A A={xeZ: 0s x <12} ﬂ“ﬂ\%vf”@@mw
R={(a, b): |a-b| 4= <5l eﬁw}ﬂmmwmwmg@ o e b
mﬂmmﬁ”ﬂ&%%ew o Rans b BRPAT . be |=ldafibiic,
' ' ' : ea. o 0b ¢ +1 B
OR /997 / o
OR /91331
: Let f R {3}—)[?1 {1} 1S deﬁned by f(x)_x 2. Show that fis A - ' o
| x-3 . e - el ) e e
a bijective functmn el % 2%2-4 If @) A=| 3 0 4 | and (%) B=| -1 ' B Ehen
' By : ' - Ja o -1 O :
QA f:R-{3} >R-{1},T% flx)=""2 (IR | (TS (T f B - _ bt ' ke T - |
S : Xy oy : _ _ examine whether the matrix A® —-2B 18 singular. 4
s (508 A2 - 2B (A= wefon T A9 3
SORNIATEE . - ey _ e - AR
Btmn L it 2 30T MATH 5] e . Contd. -



| ; ; e OR /931
5. Find all points of discontinuity of f, where / i
2sinl, if x#0 : : : . 6x+7 e ST s ;

x L 7 : dx P _ - ; 4
SR e 1 4 (b) '[J(x—S)(x—4) L 5 __ . |

F00) ={

x’sind, qfs x=0

Q% L, ax=0

f (x) = { 8. Evaluate :
- | i % W R e
99 BN kT FewoR [Rivgrer [ Siie |

'. - % SinX—COSX .. _ L _ e :
o 1+S_irixcosx s

(@ |
6 knd 0 o | o
: ind 7, 1t | 5 . - 242=4
o _ OR /933!
dy . s
dx St 3t " ek | -
- (b) f; log (1+ cos x) dx S e
(@ y*=x¥ S

(b) cosy=xcos(a+y). - - o | . - 9. If x=a(0+sinf) and y:a(_l—cosﬁ), find Eg at 6=0. 4

7. Evaluate : _ : : . it | ﬂﬁx;a(9+sin9)w§;y:a(l—co\9€),
[ feiefa <l e
RE el e o _ maeo-@ﬁamﬁﬁwﬁn
(| b nomade o e 4 T

e e e L ol | e . w0 o
30T MATH L 6] - _ e = o



‘OR /%3

State Rolle’s theorem and give geometrical ini:erpre'tation of the

‘theorem. _ ' el 2+2=4
3o Tl e Bl s TR e 0t wefa

10. Solve the differential equation :
SRPE AP AL TEret ¢

%'—%-Fcosec(%)'“:o;_ . L _ - 4

=0 when ((.“if'l%?ﬁ) x=1.

OR / 9341

11 If f(x)=x®-6x?-36x+7, find the interval for which f(x) is
(i) Stricf_ly increaéing
(ii) strictly decreasing. - R N 2+2=4

30T MATH el

F(x) = x° —6x% ~ 36x+7 TR RHE ToW0D! (< TEITS

(i) S TG
(i) S Z
Tfored |

OR / @&t
Find the area of the largest rectangle that can be-fdrmed having a

perimeter of 40 meters. e 4

51 ST AR 40 bW | SHCEhR T Thea @ 2 AR

12. Find a unit vector perpendicular to each of the vectors a+ B ~and

G-b, where G=3{+2j+2k and b=i+2j-2k. e
G+b W% G-b (93T TE (FWE 4B ¢TF (9FF ffy ;WIS
G=3{+2j+2k WF b=i+2j-2k. '

 OR/9%ql
Let azf+"4j'+2_}6, b=3i-2j+7k and 6=2§'_—.}+4I€. Find a vector
d which is perpendicular to b-o.th a énd b and é.a=15. 4
@B Goi+dj+2k, b=31 2]+ 7k W® &=20 - j+4k. 0l (oI d

ffa T e d, @ WE 5T ¢AS a¥ F &.d=15.

© 30T MATH 0 i o . O



13. Bag A contains 6 red and 4 white balls; bag B contains 4 red and
- 6 white balls and bag C contains 5 red and 5 white balls respectively.

- A bag is selected at random and a ball is drawn from the selected

bag. If the ball is fouhcl to bc red, find the probability that the ball .

is drawn from bag A. il _ o ey Lo

FAFC (I A 651 T8l SIS 451 991l 9, Gl B'S 451 I8l @IF 651 91 S
TR CS 551 261 W% 551 11 67 SR | AGDLFOICI G TR #(1 €51 <1 Tl
e A Ol T 2, T S AT A i sl e =

A fair coin is tossed 10 times. Find the probability of getting exactly
five heads. = b ' 4

@51 ﬁ"«{I@ @ 10491 57 T 24 135 =I5 Yool QRN ﬂ@ﬁ@tﬁﬁaﬁn

14. Using matrix method solve the following system of linear equations :

o

e PR i T el <R TR Sfreat ¢

_ _x—y+z:4
2x+y—33%0
x+ty+z=2 -

STMATH _ _['10]."

15,

16.

OR / &4

Using elementary transformation find the inverse of the followmg :
matrix : . B

WWWﬂﬁW@WWLﬁE@W@z

13l

WolEg g

Dm0

Prove that the c_ufves x=y*® and xy=k cut at right angles if
8k =10 e ' i | 6

el S (@ X =y® OIF xy =k I@T TAFSII IR0 F A 8k7 =1.
OR /w4

Find the absolute maximum and ab'solute minimum values of the

"functlon fgwen by f(x)—cos x+sinx, x'e [0, zr] i : 6

.-f(x) cos® x + sinx, xe[O x]ﬁ'ﬁTﬂTﬁﬁf WWWW.

maﬁ%w“@%\ew

Find the area of the region encl_o'sed by the parabola _xQ =y , the

3 1in_e y:x+2 a,ﬁd--the x-axis . . e £ ' ; 6

=y wﬁ@— y= x+2 @mwxu@ww mﬁaﬁﬁ=ﬁW1

30TMATH e ' [11] o aiiihag



17,

OR /99

Using integration find the area of the region boﬁn.ded by the triangle
whose vertices are (1,0), (2,2) and (3,1). ' . 6

- s ER R (1,0),(2,2) e (3,1) Ay [ R fageoe i
fefr w1

Find the vector equation of the line passing through the point

(1,2,1) and perpendicular to the plane {r’ (_gf — +;{;): 10. 6

(1,2,1) R weE @ oie 7 (21— j+k)=10 AeaE a% @R
| RITE (%87 AT Fe ) | '

OR /Ggat

' Find the vector equation of the plane passing through the

L _intersection of the plahes i (f+j+]€)='6 and 7. (2_f+3j+455)=.—5

g

and the point (1,1,1). : S 6

F i+ j+k)=6 7. (21 +3] +4Kk )= =5 TSGR FHITH I (I SF

- (LL,1) FegE e R oA (ST T e

The two adjacent sides of a parallelogram are (2{-4j+5k) and

(i-2j-3K). Find the unit vector parallel to its diagonal. Also find

the area of the parallelogram. - b %

30T MATH G [12]
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30T MATH

Bt R 1 SR T A (2 —47+58) ws (i-2]-3k)1Tm

969 AR G (939 Tforel | AERFEE Bt Fefy 5901
OR/E‘JTW'

For any two vectors @ and b, prove that _ Sl o
. |a+b| < |a|+|b|.
R 901 (539 @ OF b T A W = @

~|a+b| < |al+|b|.

Solve graphically the following linear programming problem :

(T R wow (RS 2afii TPt e Sienea ¢

Maximize or Minimize
2 =iy
subject to constraints
 x+2y>100
2x-y<0
2x +y <200 | | _
x20, >0 ' ! : ." A S 6

Z=x+2y awwﬂéﬁﬁ:m%ﬁww '

x+2y =100
2x—y§'0

2x+y <200
x20, y=0

on o



OR /@ - _ Sae OR/ @27

i How many times a fair coin must be tossed so that the probability
aximize : R
of having at least one head is more than 90%? e

aﬁtﬁﬂ—:{mﬁwaﬁﬁwﬁawﬁawme W{\‘chﬁ%’rﬁl@r%%
oF @R e

Z =1000x + 600y

subject to constraints

X+y <200

x 220,

y>ax _ _

x>0, y>0 i LR

Z =1000x + 600y < A0 e Tlevedt T's

x+y <200

x> 20 .
: y.24x

x20,y=0

20. Two numbers are selected at random (without replacemen’t)' from

the first six positive integers. Let X denotes the larger of the two _

nurnbers Flnd mean of X. ' W 6

_ awwwww\wwmﬂawmﬁmmwﬁw'
o i’ﬁn szn@ﬂ&miﬁmﬁ@@@aﬁwwxammﬁGﬁW|

JmmE . o e 0 e | aerMaTH _ e






























Part-I (Botany)

(2 =it 2 Tfew freai) Or / =%l
1.  What do you mean by Bt ? : What is palindrome ? Give an example of.pélindromic sequence
Bt e ¢ 48 S it & 2 B g e g Trred il
e WHab 15 eonidia 2 * ) - 8.  What is triple fusion ? Write the significance of it. g
e & ¢ - | o o | fepiceim e @I ? TN el ot |
3 GiVE_ an example of endomycorrhiza, . it ; _ | Or/ %l
A e Lk : . : | . Write briefly on artificial vegetative reproduction in plants.
| ek | . | - Ofem glEm weer efene R pRis )
4. TNhat is gene pool 2. - _ : _ Ay : e ' _
o ton W Be _ | | 9. What iS'CquIa? totipotency ? -Wl}aft is the importance of it in plant science ‘
5_ X Wl‘ite on adaptathn “Of 'xerothtes' _- . o . (?ﬁaﬂ 91‘1 Eﬁ\gq \‘J"W @TCET? %ﬁ\gﬁ ﬁ'@iﬁ@ W %\—q%‘? o :
e e wferens fam & ' | : ' S o
: ﬁ?m ol R ~Explain briefly : (any two) A 242
6. How pla o Lo '
: . ow plant tissue culture has helped in 1mprovement of crops ? 2 e e __Zﬁf)
- Qw WTW W‘T TR TR A 2 (i) Genetic therapy
- : ‘ .
How is msulm produced through genetic engineering ? . RIBRNGR ﬁﬁfﬁ'fﬁ_
: 2 -
W‘F\%ﬁiﬁ@@mmmmm—m? e i), PCR
. agp BIOL WoToey Lt . _ Jl e B
L o

30T BIOL (BOT-ZOO) - sl



(11i) Enddnuclease.

G T s |

11.  Write the scientific names with their utilities of the following p]arits : (any.-

three)

e fral ©fgr e wesiive 1 S Fot Rz s A B (R

ez -
(a) Teék

e
(b_) Jute

TG

(o) Cinchona
ICRlsa0

. fd) Tea
DIR

A2 Whalt is single. cell protein (SCP) ? Narﬁe two algae thé-t are used to produce

SCP. -

' ﬂwﬁw a*ﬁ:{ﬁs? G ot

30T BIOL (BOT-ZOO)

= ot Beotr SfReter T T 774 R

[4]

(Va+12)x3=3

13. What are the advantages of cross-pollination ?
Boq AiCaiele TSl R R 7 e
Or/ =%dl

What is parthenocaipi_c fruit ? How can the formation of such fruits be

induced ?
e < e g ¢ N I GO A I 7R
14. Describe the facts on whi_ch Darwin’s theofy is based.
wRTEeR i & & WO esie 6T w36 1
Or / WL

~ What is Orgamc evolution ? Write briefly about any one evidence of Organic -

evolution. 1+3=4-
e e e e o R L <1 e
15. Define biotechnology. Write the applications of biotechnology in medical

.' sc:iénée_. 1+4=5 .

e R e 1 et s e R R e R

30T BIOL (BOT-ZOO) 8] Contd.



Or / 94t e ' 1
Part-II (Zoology)

of blotechnoiogy e i | _ | (WWE‘T g eiiefEeai=)
ATEE e PR S ﬁwwwmw | |

What is plasmid ? Write briefly on the main aims

1. Fill in the blanks : (any two) | | 1x2=2

(a) The germinal eplthehum of gonads is called |
G (S S wﬁm it zﬁf Gﬂzﬁ an

() The animals that are created with 'geﬁes 'ih;croduced from other.

organisms are called | iy

IW&‘@?T‘@W@T&@@W&TW aﬁ’rmmm

X oA ' (c) Gross Primary Productivity — Respiratory losses = -

Y e S —'Waﬁﬂ@mﬁ%:__-_'__i

) is a s{arting cb"ddn,_l |
_ T @RS A T R
B Answeranytwo s e e e s

gﬁ?%@%ﬁ

() What is genetic céde_ ?

30T BIOL (BOT-ZOO) b G - e _ L
I ameiotmorzonr . . ol s ol R S

[6]



(b)) What is the function of mitochondria in sperm ?

WPl D T I 2

(c) . What are the coacervates ?

(d) Inwhich year the Government of India Promulgated the Environmeﬁt
(Protection) Act ? |

(@ 5% ©ON® FHIE ﬁﬁ@‘ﬁ ) “Sniﬂ TS FRRE ?
3. Answer any four: e g
: ; : e s e £
: _(a) What is sex-linked inheritance ? Give one éxample
 Fropicers Teaitor & ¢ @b T fan

_. (b) Write bfieﬂy about ‘Central Dogma’ of Molecular bioiogy . |
- wﬁ%ﬁ@?@ﬁwwﬁ“ﬁ Y KA vt )
.- (g) What is genetic drift ? Give one example. | e - |
forti e e oy Sl ot

30T BIOL (BOT-ZOO) .

" (d) What is ecological niche ? Give one example.

RS O Rre @b Tz |

(¢) Write four primary signs of Cancer.
s @i Al s B1RE st
() What are the characteristics of Acquired Immuhity ?

LIESRSHERRICE Eﬁﬁlﬁﬁ?{i B

4, Write the differ_ences between : (any two)

Ratzant 17 il forai ¢

(a) B-Iymphocytes and T-lymphocytes
B-BrF'520 W% T- 5%

(b) Food cha{ﬁ and food web

(c) Linkage.and crossing over
HLENO ‘5“@ 'ﬂﬁiﬁﬂ%

() Blastula and Morula.

S0 S T |

30T BIOL (BOT-ZOO). .« . (9]

2x2=4

Contd.



8.  Describe the structure of Ecosystem.

B .Draw_ a labelled diagram of T.S. of.'(_)varyr. Y o g ] B 51”3?[ o 54|
%ﬂmmfﬁwﬁ%wl Or / &4
o : 7 : g I' . : . : - - : i | I
af ' ' : ' Describe the mechanism of transcription. i 7
Draw a labelled diagram pf rephc’atigg fork in DNA helix. . 5 i ol o eyt |
DNA 2f$gfes =3 fba wifs Bize o | .
i | . : 9.  Describe various Assisted Reproductive Technologies used to solve the
6. What is drug ? erte about Psychotrophn: and Psychedehc drugs 1 23 ' - Infertility problems.
+ )= :
: b : sigfe B!
@ﬂﬁwsﬁmﬁﬁmms@q@ﬁﬁ@mmmi - e wﬁ@q%{%@mmﬁ%ww@w ﬂqqaﬁ
or/ o | o
What is Plstlculture ? Write the various types of ponds s 1+2=3 ' Describe the various chromosomal disorder _-.genetic_ diseases,.
%ﬁm%?%ﬁmﬁ@qmmﬁs%p : Tt .I . : : . : @q@ﬁﬂﬁﬁ%ﬁffmﬁ%@wﬁwa@TWI
7 What is Human Genome Project ? Write about the goals of Human Genome
: Pro]ect b e Gl e = 1+2_—3 
WA &S o e @R v o onm Rl .
Or/ @3qt
Write the scientific name of Muga Sllkworm Mentlon two host plants of
Muga Sllkworm Catse e : G e _3 :
-.WWZ@@@@WWlW@CﬁWWWWWl _ ] e
1 serpornorzon . . ¢ m]

30T BIOL (BOT~ZOO) e e vl



