, '  Total number of pages 16 |
33T MATH - -

2023
MATHEMATICS

| Full Marks : 100

Pass Marks : 30

Time : Three hours

The fzgures in the murgm indicate full marks
for the questwns -

Q. No. 1 (i-x) carries 1 mark each . " 1x10

= 10

Q. NOS._Z;IS carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks each : 6x7 = 42
o ~ Total = 100

Cdntd.




| 1.7 Answer the following questlens T o 1x10=10 - -

Wamﬁaemﬁm
() State true or false: - 0
oF @ ST ol ¢ - '

'On any finite set X an one -one functmn
necessarily onto .

ﬁmﬁﬂﬂ@f;xqwh‘lﬁﬂmwf X-—)X WWI

i) If (3@) cosx=y, ,then the value of y is (CWC@ y? I .qxﬁ)

(@. 0=y
(b) O<y<
' T
(@ 5 =¥=3
(d) 7<y<,% S
(i) Fill in the blanks :
A 31 7 7 ¢

The number of: all pos&ble matnces of ord )
. entry 0 or 1 is: ® 2X2 with each
| -,cﬁamﬁoa 1 tﬁﬂ‘o’ﬂﬁfﬁa‘ﬁtzx2wm%

| %W\‘mﬁ

(iv) What do you mean by critical pomt of a fu
<1 e RS B o & geie

(v). Give an example of a function Whlch is co
. not_ differentiable therein. Ntin U.ous On R bu ¢

@mwwqﬁmﬁtﬁm@@@%@ forg
%Yﬂm
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f'»X—)X"'S‘

1

Sy

| d 3 - : L
(i) If af(x)=4x3—? such that‘f(l):Q, then find f(x).

ﬂﬁ'af(x);‘lxs ;% ‘m‘f(1)=o,§§r,®‘6@’ S (x) Sfreat

(vii) Write the order and degree (if exist) of the d1fferent1a1 equauon

d’y W/COS@ ' o | |
dx2 - Sk ‘ o j | \ :

d2

ay - . o
- cos 72 SRR FNFINGR @ @ Mt (3R ew) B

(vzu) If @ is a non-zero vector of magnltude ‘a’ and A is a non-

()

)

(lli) -a=|/1| l ‘ “ - ‘. . (iv) a= 1

zero scalar, then 2/1a is unit vector if’

M & b Py (OB W @F T ‘@’ W A % = T | C‘C@Lﬂﬁ
214 9o @37 cvi'a?m,aﬁ

W) a=1 o i) A=-1

F1nd the Carte31an equat10n of the plane
( i+j-k ) 2

where 7 be the position vector of any arbitrary point.

F(ijok )= zmmﬁww@a F e Rt

ot Mo Ry RS [zt

Define Bernoulli trials.

‘wﬁ%{ AT Aewt |
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is one-one. Find

Show that f:[-1,1]—>R given by f(x)=

, . _ X+
. the inverse of the function_ f:[-11 ]_)‘ Range [ 2+2=4 .

il 11]_>zagwmﬁ\w«ﬂmﬁmw f(x)_‘|cq{@arcq
W&ﬂ?ﬁlf [- 11]—>Rangef (fﬁ"iﬁﬂﬁ)mﬁﬁﬁf\_ﬁmﬁﬁmw

OR/ W"’/?f

~ Let L be the set of all lines in xy-plane and R be the relation v1n
L defined as R={(l, 1)/} is parallel to [, }. Show that R is an -

equivalence relation. Find the set of all hnes related to the line

y=3x+1. ‘ E C 3+1=4

aam’axy -SSP FR Wﬂ\ﬁmm{meEw\wW

{(11,12)/11,1233311@3151'} aﬁWWu y= 3x+1@=n§ m@' .

TG FENEAR @znavf@%cﬁ%ﬁwl

Prove that 2 tan™ x = sin™!
, 1+ x

of sin(ﬁ—sir’t'l (—-1—)) ‘2+'2‘=4
3 2 B

e R @ xe [-1,1] 3 aw@ 2tan™! x = sin™

. 1+ x? |
HANTS sm(—g—szn ( ;))ﬁﬂﬁﬁ‘fﬂWI '
OR/ G4

Show that (@Ysdl @)

() B ()
sin (13)4-608 5 v 16 Y2

33T MATH ' [4]

x . . |
5 for xe [-1,1]. Also find the value

Using properties of determinants, show that = °~ 4
Reffrss «f et ¥R orgeat @@
-a?> ab ac|. _
ba -b*  bc|=4a’b?c?
ca «c¢b .—c2

' OR/ @t

For any square matrix A with real entries, prove that A+ A' is
symmetric and A- A’ is skew symmetri¢c matrix (where A’ is the
transpose of A). : L 2+2=4

o mwcﬁaﬁﬁ@aﬁaﬁcﬁmAam— A+ A T o
A-A R e (e A TR AT wBRS Gl | -

., dy . o R .
Find dx if : . ‘ N | . 2+2=4
Y e aficz

M N

i) log (logx), x>1

— 2 .. -
(i) y=sin? G xz}, 0<x<l1
+ X .

- . OR/ &4l

dy

If y*=xY, find =2
nd =~ | 4

Cx d
Iy =xy®,ay%1%i\@<u
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. - Integrate : (any one)

Evaluate : -(any two) - | ) o "2+2=4
i et 1 2 (R g5) - |

I .

i) x + xlog x
1-cos2x ,
@) [T !

1+cos2x

(i) [ e* sinx dx

W %%e?n (Reeieat u‘ll'fv')‘)

. J- 2x
0 K2 +3x+2

P ax
@ ) 2i9x

| . 2 ,
For the differential equatlon xy— = (x + 2) (y+2)

» find the soutio
_ . .
curve passmg through the pomt (1 1) - . Olutt_lon

_ 4
wa:(x+z)(y+2)wﬁwﬁmu,-1)ﬁ% . ‘
| | : O g e
Feror R =1 Lo , ‘

OR/WPI?T
Fmd a partlcular solution of the dlfferenual
€qua tlol’l
fi_y.+ycotx 4xcosecx (x;eO) :
. dx
where y (%)-—-
4
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1x4=4.

dy

e u(%)-0.

9. Anéwelh“ (i) and (ii) OR-(q) and (b) :
T W (i) T (i) G (@) E (B) :

. ) cosx . - szn x O
@ If (Tff'?) F(x) =| sinx cosx O],
. ) o 11

show that ( (79831 @) F(x) F(y)=F(x+ y )
(i) Prove that (29 I @ )
. 2d a : a . ,
[ Fdx= [ f) dx+ [ Fea-x)dx
0 , Y CIRE o
.cu{/Uwﬁﬁ 

x 2
18 x

aﬁmills 'x’ ,;Z.:ilaa,osmsxﬁasmwéﬁ%éma'

(b)) If x'=a(cosvt-.|-ts‘int),

y=a(sint-tcost) .
find %Y. |
dx i .

T x=a(cost + tsint), y-= a(sznt tcost) @, &

33TMATH 17

| Ex—wwtx 4xcosec x (x;tO) R W‘Kﬁ? R LA Shveat

2+2=4

2+2=4

%%Man
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10.

11.

12.

Show that the points A, B and C with position vectors

G=3i-4j-4k, b= 2i-j+k and ¢= {-3j~5k respectively form
the vertices of a right angled triangle. . . 1x4=4

A, BEi% C RT 9ER (0% T a=3i-4j-4k, b=2i-j+k wr .

&=1-3j-5k | myeat @ Ry fSHGE b TR frger 197 |

3+1=4 -

{i) Find a unit vector perpendlcular to each of the vectors a+ b

‘and G-b, where d=31+2j+2k and b—z+21 ok .

i+b o a- r%s@ammm—mm@awm
a |

=31+2_]+2k i b—l+2] 2k |

(i) Evaluate the product
SROTEACH! Bferea
(3a-5b).(2a+75)

OR_/W‘\’/?T

Show that the points A(L -2,-8), B(5,0,~2) and C(11,3,7)

are collinear and find the ratio in which B divides AC, 4

o4eq @ A(1, -2, -8), B(5,0,-2) W% C(11, 3, 7)) Regaapt «ira g
W'BmAcasﬁswm@ﬁmwml : .

A bag consists of 10 balls each marked with one of t
0 to 9. If 4 balls are drawn successively with replace
bag, what is the probability that one ball is

digit 1.

aﬁmﬂwoawgtawwﬁ;t@%%@lommmmm
IR 713 0 451 39 g FMS Terear e oy
Teifder e

he digits from
ment from the
marked with the

4

e oitss
Wl@ﬁf\%m

33T MATH [8]
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Fmd all pomts of d1scont1nu1ty of f where fis deﬁned by
|x|+4, if x<- 4 .
f(x)= -2x, if —4<x<4 " .' : 4
| 6x+2 if xz4 ‘

| f= ﬁf@@@ﬁ mﬁﬁ%ﬁwﬁ TS f T ST FKERG SR

14.

{lx|+4, aw x<-4
flx)=9.-2x, I -4<x<4.
6x+2 WM x24

' Using elementary operation, find the inverse of the matrix A

01 2

’Wher.e"A,= 12 3. : o . 6

311

Waﬁﬁﬁtmﬂaﬁmm cﬁaw%%@w A=|1

(I o]
=N =
= W N

OR / 923t

Solve the followmg system of hnear equatlons usmg matrix

~method : . 6

15.

meﬁmwcnﬁammﬁchw

2x+3y+3z= 5
x—2y+z =—4
" 3x-y-2z =3

2+4=6

(i) The radius of a circle is increasing at the rate 0.5 cm/s. What
~ is the rate of increase of its circumference ?

<t 38T AP (WPES 0-5 cm @ G | 3R ~IRfRw IR 77 Fwe

33T MATH ' - [9] Contd.



i)
and decreasmg where y=x?e*
y=x ﬂ‘ﬁﬂfﬂimﬂmla M) yﬁWWWﬁcﬁwl
. OR/ 41 |
« 3+3 6
-~ (@) Find the pomts on the curve x*+y* - -2x-3=0 at Wthh the
tangents are parallel to the X-axis. :
x*+y?-2x-3=0 mﬁﬁﬂz@%xww miﬁai
Sfereat | :
(b) Find all the points of local maxima and local mlmma of the
' functlon f given by .
f(x) 2x% —6x2 +6x+5 '(if exist).
F(x)=2x% -6x% +6x+53 mﬁﬁ@fwmﬁ%mmw'
aﬁéwwﬁﬁ%ﬁ@m (ﬂﬁﬁml o
16. 3+3=6
(a) Evaluate :
T ﬁﬁ =1 3
I|x+2 | dx
-5
. (b) Prove that
aadg 9 T
%' 2
J' sin® xdx = —
0 3
33T MATH . [10]

F1nd the interval in which the functlon yis stnctly 1ncreasmg

17.

OR / @34}

. Find the area of ‘the region boi.lndcd ‘by the Curﬁ(es' y=x2+2,"

yxanndx3 ' - g 6

y=x*423IF y=x, x= omx S@ﬁwwmaaffﬁﬁcﬁwf

2+4=6,
(@) Form a d1fferent1al equat10n representing the given family of

~ curves Yy=e. *(acosx + bsznx) by eliminating ‘arbitrary
- constants a-and.b. :

| eeIE AR Y = e"(acosx+ bsznx)aﬂﬁﬁgswambwvﬁm
asﬁwwﬁaﬁm WWI

(b), Find t_:he general s_olutlon of the differéntial equa'tidn
xlo xiy_+ =2 |
g. x| y .xlogx‘
)élogxﬂ;y=31' ' V o |
09X g Y = l0g X T SRR A T Tveat|

OR/ =33

.Show that the differential equation 2 ye%' dx + (y -2x e% ) dy=0

is homogeneous and find its particular solution when y(0)=

6

% A
orgedl (T 2ye’Ydx+| y-2xe y]dy=Q'<‘WyﬁﬁW“l@TW®?ﬁm

Wﬁmﬂm&ﬂﬂ%ﬁ\w afsa y(0)=1.

A | . | 11 o
33T MATH | [11] | | | Contd,



18. Find the vector equation of the plahe passing’ thréugh the o 19. ‘Solve graphically the following linear progmming problem. 6 |
intersection of the planes = © SR ' - o G o TR erafie FPEUDR SR
(2f+2j-3k)=7 I | ' |

=7 . .
(2i+5]+3k)=9 o L | - ' 7= x+2Y

Maximize -and minimize

SNE Y

. ’ . ' : ‘. - ' ‘ ' ‘ect to the constrain’;s
and through the point (2,1, 3). 4 6 S o subject to :
. ' , : S S x=2
. i L = ? 3 o b ' =5
(2,1,3) Reg@ wiwees Qs o 7. (21 +2 -3k )=7, X+yzo
. o T » S | x+2yz6
7.(2f +5]+3k)=9 e T4 I T (TR G Cart TR | . y=20 -
(3 AT Tfered | | . - - | 7= -x+2y 3 T I R T Tt T
| | " - | ’ | xz2 ' ' | T
OR /&33! . , | x+y25 : :
o C o x+2yz6
" NS . L 4v2s6 | | y=0 |
(i) Find the vectof and Cartesian equgtlons of the line that 'passes | | : | R/ .
through the points (3,-2,-5) and (3,-2,6). . . - bl -
| : ‘ S . A manufacturer makes two types of toys A and B. Three machines
(3,-2, ~-5) 9% (3,-2,6) & =@ (O] (o5 I ISy | e needed for this purpose and the time (in minutes) required for *
' ' | - ) ar toy of the machines is given below : ‘
- eRe Sferedt | . - each toy . .
-——T'-‘_-—v
. Machines
| - es of Toys : ; :
(i) Show that the lines x;s = y+2 _z and X_Y =z o Typ I II 111
-5 1 17Ty are. : ' — A 12 18 6
perpendicular to each other. = = o 5
x-5 _y+2 =z X Yy z - S - B achine is available for a maximum of 6 hours per day. If the
e X 2-¥Y'2 2l oY _2 .. Each m .
i 7 -5 1 1 2~ 3 WEm R w7 2| ' profit on each toy of type A is Rs. 7-50 and that on each toy of type
‘ R © Bis Rs. 5, show that 15 toys of type A and 30 toys of type B should
be manufactured in a day to get maximum profit. 6
33T MATH - [12] , 23T MATH - (18] Contd.



1¥is

- ;QWWAW'B@ﬁme'Wu%WFﬁ@ mﬁ\m

. Wmlwmﬂm@mmmmmw(ﬁﬁmﬁwr)

20.

e« —
_ ' o
4 1 | 1 I
A 12 |. 18 | 6
B | 6 | o | o9

| orfRe T 6 4B IR @it mf?r»:emmamﬁ«mms

7-50 5351 =% B R &fS0! sfoers 5 5l =i =, (iqeat T A 1S ey
R e AR, 15%1@@31%« 3ommm¢ﬁawﬁm

A doctor is to visit a patient. From the past exper1ence,~1t is kno{;;,ﬁ'
that the probabilities that he will come by train, bus, scooter or by

1

3 1 2
f tr rt 1 il x :
other means of transport are respectwe y — 0’ 5’ 10 and The _

1,

- .probabilities that he will be late are 7~ 3 and 12 if he comes by

train, bus and scooter respectively, but if he comes by other means
of transport, then he will not be late. When he arnves he is Iate.
What is the probability that he comes by. bus.? 6

| o BT o w%mmmmﬁlmmwﬂmﬁ

Wmm@ﬁm@amwmmﬁmm‘ 1
10’ 5’ 10

|@@wm@mmmawmmm‘ -
3

12 |ﬁsw%\'a>:rﬁwmm mmawmlmmcmw
za | (o€ I @ FBIRo! a2
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I

)

OR/ &%
- 2+2=4

Aa glI‘lS hostel, 70% of the students read H1nd1 newspaper,
30% read English newspaper and 20% read both Hindi and

. English newspapers. A student is selected at random.

@

Find the probabihty that ‘she reads neither Hindi nor
English newspapers. |

If she reads Hindi newspaper, find the probablhty that
she reads Enghsh newspaper.:

aﬁﬁﬁam‘ﬂ@w 70% G 2R, 30%CH TG W 20%0:%

_'Wwwﬁawﬁwmnmaﬁﬁmﬁw.

oM

(i)

33T MATH

T
@) ﬂ@ﬁ—weﬁwwa@m@m%mw mﬁawﬁw

A1
ﬁm%ﬁﬂ@ﬁw% m%ﬁa@ﬁmﬂ@ﬁﬁﬁcﬁ

"t

Deﬁne independent events with an example. | ‘ 2

gy TR TS O W et
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