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33T MATH-
2023
MATHEMATICS
Full Marks : 100
~ Pass Marks : 30
Time : Three hours |
The ﬁgures in the murgm indicate full. marks
for the questions. E
Q. No. 1 (i-%) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks each | © o 4x12 = 48
: Q. Nos. 14-20 caﬂy 6 marks each " 6x7 = 42
Total =

100
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1 Answer the following questions : o 1x10=10
(i')_‘ State -true or false:
oT (7 ST il e

On any finite set X an one-one functlon f X—) X is -
necessanly onto. o

ﬁwmﬁﬂﬁ@‘\‘xammatﬁw ' XX TR SR |

(i) . If @) cos™ ,x='y, _then' the value of y is (($T8 yv :]1:{ q’ﬁ) '

)

_(a)'OSysﬂ

() 0< y<=
7Z' T
—<y<—-

(c) 2 y’ 5 .

B ’ —7r .
@ 5 <Y<

(i) -Fill in the blanks :
- AR OI2 T B ¢

' The number of all possible matrices of order 2x2 w1th each
entry Oor1lis

Womlmmwﬂwzxzmﬂmﬂa@wm@fa
|

(iv) What do you mean by critical point of a funétion_'?

mﬁw%ﬁﬁqﬁmﬁsqm?

| (v) Give an example of a function Wthh is contmuous on R but
not differentiable therein.

aﬁw%‘mﬁqﬁmﬁmmswﬁfﬁiﬂmﬁf@@rmm,
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'. (vi) 1 % f(x)é;lxs—% stch thgt f’(1)=0,‘..the'n find f(x):

’Jﬁgx—f(qc)‘; 4x° —x—i' (S f(’1)’=._of‘<?f‘,_c§t@ f(x) Siteatl

(vii) Write the order and degree (if exist) of the differential e(juation .

2y [ ay
QY. [eos%Y.
- dx? dx

2 ' -
d
ng Jcosa% Wwﬁwﬁﬁmmw (ﬂﬁwn@) fﬁm
(vzu) If d is a 'ho.n-cho vector of magﬁitude ‘@ and 4 is a non-
zero scalar, then 21a is un1t 'vector if . L
o 4 < o (O T @ T ‘@’ O A tﬂﬁ@‘ﬁ] cmﬁl c—z@«ﬂﬁs‘
2ﬂa‘ﬂf‘ftﬂwcﬁ?iﬂ,ﬂﬁ“ . o .

@ a=1 o o . (;'1‘) )1= ,—1.

¢

(i) a'A=|,41| | o (iv) a=.2|/1‘I :

(ix) Find the CarteS1an equation of the plane
| (1 +j-k ) 2. ‘ .
where 7 be the position vector of any arbltrary pomt
Fo(i+j-k )= 2Waﬁ®wﬁw¢%ﬁ@w F mﬁm
él%‘t W o ﬁ"'ﬁ e @al o

(x) Define Bernoulh tnals._
e AreBie R E
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2. Show that f:[-1,1]—> R given by f(x)= xf: 'is one-one. Find -
the inverse of the function f: [—1, 1 ]—) Range f .o 2+2=4

f: [ 11]»&%@3%@%%% f(x)—\mﬁ‘ﬂ\oatm,
'W&ﬂ?ﬁﬁ?ﬂf. [-1, 1]—>Rangef (fwﬁm)wmﬁﬁmm%ﬁwl :
| OR/WW

Let L be the set of all lines in xy - plane and R be the relation in

L defined as' R={ (1, 12 )/, is parallel to L, }. Show that R is an
equlvalcnce relatlon Find the set of all' lines related to the hne '

y=3x+l. . | ' 3+1=4
RIT xy - Wwwww\iﬁﬁuw@m@L@ﬁmm
R= “h»h)/ﬁ»baw}ﬂmwmmly 3x+1mﬁaﬁ@
WW@W%@W%I

3. Prove that 2'1-‘61_7’1._1 x=sin" ——5 for xe[-1,1]. Also find rthe value

1+x
f S{n(ﬁ—siﬁ‘l (_l)) . o 7 - :
° A3 2)) ' v - 2+2=4
ot 31 @ xe [-1,1] IA@ 2tan x = sin- 12\’52 |
: o 1+ x

s sin(£-siv? (-5 )] 7w o =

OR/ &3t

Show that ((SA (X)
(o8-
sin (13 teosT | gHtan | ol =7
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4. ~ Using propcrtiés of determinants, show that - ' 4
L Rdires o o IR et & | | |
-a® ab ac -
ba -b*> bc|=4a?b?c?
ca .eb -c’ :

. OR/ &34l

For any square matrix A with real entries, prove that A+A' is
symmetric and A- A' is skew symmetrlc matrix (where A" is the
transpose of A). ' - 2+2=4

i 3 mwcﬁaﬁﬁ@aﬁaﬁmmAa@“ A+A’ Wﬁ—m
A-A T e (T A M.Aﬁﬂﬁﬂ@ﬁ—_ CNee) | ' '

dy T | . .
: ind == if - . : - 2+2=4
5. Find x if - T |
dy
o Wﬁiﬂﬁt{.

) log(logx), x>1

. o
(ii) .y=sin‘1(1 xQJ, O<x<l
' ‘ 1+ x° : ' ’
'.V.OR/W
If y*=xY, ﬁnd%."' : ' -4

W y* =t =, %xy— Sferedt|
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6. .-Evah'J'.at.e ;' (any ttpo) L o . ' - 2+2=4
o e <4 ¢ (Rctzat g5) N

U x + xlog x
| - 1-cos2x
@ | 1+cos2x

(i) [e*sinxdx
7. Integrate : (any one) o | | - 1x4=4
e Sl s (Reaar @bl) o o
, ,[ 2x
' (l) X2 +3x+2

"‘(ii)A .£ 4 +9x

8. For the differenﬁal eciuation xy% =(x+2) (y +2), find the solution
curve passing through the pomt (1,-1). - . 4
xy— = (x+2) (y+2) WW@W (1,-1) ﬁ“’iﬁwﬁmwwm
o el 41 )

| OR/ @2
Find a parti'cular‘ solution of the différential equatibn _

dy+ycotx 4xcosecx (x#0) . :
where y(%)io' - o | , - 4
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A Zz+ycotx 4xcosecx (x;eO) s@m aﬁhﬁqﬁ;ﬁ ﬁmzf swﬁan:q ﬁ;i%mzﬂ
we yl74)=0.

9. Atiswer (i),aﬁd (ii) OR (a) and (b) :.
v (i) O (i) TR (o) W (b) :

2+2=4

cosx —-sinx O
0 0 14

(i) If(‘iffff) F(x)—{smx cosx O

show that ( Cﬁ{@ﬁ]‘ A) F(x)F(y) F(x+'y)

(u) Prove that ( 81'511‘-1 L2l (.TI )

jf(x)dx jf(x)dx+ jf(za x)dx |

OR/W'- |
2+2=4

x 2|
18 x

\18 6l then ﬁndx

(a) I
x 2

18 x = \’&,C\"J‘C@x'ﬁﬂﬁ%ﬁ@ﬁll '

52

AR |18 6

b)) If x=a(cost+tsint), y = a(sint—tcost)

find ili .
dx

Ift x =a(cost +tsint), y=a-(s'int—'tc‘ost) =, g_xzi Teredt! |
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. 10. .

11.

e @ A(L,-2,-8), B(5,0,-2) W= (11,3 7 mq. .

12.

Showthat the points A, B and CWlth pOSition \}ectors

G=3i-4j-4k, b=2i- ~j+k and c—z—SJ 5k respectively form
the vertices of a right angled trlangle . 1x4=4

Achﬁwwriﬁma 31-4j-4k, b=oi- ~j+k o
é=i-3j- 5k|mea1mﬁﬁf—ﬁi?ﬁmwﬁf—@mmu

3+1=4 o

()~ Find a unit vector perpendicular to each of the véctors b
a+

._anda b, Wherea 3i+2j+2k and b—l+QJ 2% .

G+b % a- Fﬁ@ﬁmﬁﬁ*mmaﬁw@ﬁa |
e

Tferedl T'© 31+2]+2k?3n¢b—z+21 2k|

(ii) Evaluate the product’

| S Sfedl
 (3a-5b).(2a+75)
OR/ @33
Show that the pomts A(1,-2,-8), B(5,0, - 2) and o
are collinear and find- the ratlo in which B divideg Ac (11,3, 7) v
4

WBﬁ?{@AC%‘ﬁSW?ﬂ_‘@MW%%em|

A 'bag consists of 10 balls each marked with o

0 to 9. If 4 balls are drawn successively with rn1§12(£ethe digits from -
ment from the -

Mmarked . with the
4

bag, what is the probability that one bal] ig
digit 1.

451 SIS O T #ia1 9 T TRANIDIA Biers 1omm

mﬂﬂawfamwmmwwwwl@%@m%aw
SRSl R ? . 1@ Biee am
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. 13. Flnd all points of’ dlscontmulty of f Where f is deﬁned by

|x|+4, if x<- 4 . ‘ . A |
f(x)-— -2x, (if —4<x<45". o . 4.‘.-
6x+2 ‘if x>4 - c ’ -

fﬁﬁf@iﬂ‘ﬂaw‘ﬁiWﬁmwaﬁWﬂ\WW

(|x|+4, sff x<-4
fx)=4 -2x, ltl‘ﬁ:—,4<x<4
6x+2 'qﬁ x=>4

14. Usmg elementary operatlon find the lnverse of the matrix A
. o1 2] L o -
where A= 1 2 3|. _ S o . 6

31 1] ' IR

'_‘Cﬁﬁ#ﬁ@QTamﬁﬁﬁAammmmﬂ% A=

W+~ o
Ll
— W N

OR/ WQ}W

’ Solve the’ followmg system of l1near equat1ons using matrix
method : . 6

WWWW#QWWWﬁ‘ﬁW°

2x+3y+3z="5
x-2y+z =-4
C 3x-y-2z =3 L R
15. ’ . ) - 2+4=6 -

(i) The radius of a circle is increasing at the rate 0:5 eém/s. What
is the rate of. increase of its circumference ?

451 Jaa L (LFGT 0 5 cm mmliﬂﬁﬁ«qﬁmmﬁsﬂm
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(i)

(@)

Flnd the mterval in Wthh the functlon y is strlctly increasing |

and decreasmg where y= x2 e’

Y= memmﬁmwwﬁcﬁm.
or/weT

: : : 3+3-6
Find the pomts on the curve x> +y*>-2x-3=0 at Wthh the
tangents are parallel to the X-axis. :

Ky -2x-8= omﬁ%%x—ww (;ﬁﬁqi

'%%mn

(b)

16.

(a).

(b)

Find all the points of 1oca1 max1ma and local m1n1ma of the

_.funct10n f given by

fx)=2x"-6x*+6x+5 (if ex13t)

f(x) 2x°® - 6x° +6x+53Wﬁﬁ@fW@fﬁﬂﬁﬁ$mmw'

_'aﬁéwmﬁﬁwmnﬁczw@l o

3+3=6
Evaluate : A

Wi fef o4 8

s :
j|x+2|dx

Prove that
ol 1 (T
%

I sind xdx = 3

33T MATH : o q10]



Find"

- ox/w«'x

the area of the .r,c‘:gion- bounded by the.curves y=x2+2,

y=x, x=0 and x=3.~ | e

Jy=x"+23F y=x, x= omx Sﬁﬂfiwwm?aﬁ%ﬁcﬁwﬁn

17.
, (a)

2+4 6
Form a d1fferent1al equatlon representmg the given family .of
curves. y=e*(acosx+ bsznx) by ellmlnatlng arb1trary
constants a and b. :

e T AR Y = ex(acosx+b81nx)§ﬂﬁﬁ%5mambw9ﬁm

KI*%W’IWWWWI

"

Find the general solutlon‘of the"differeri’;ial oq_ua.tion: :
xlog x —=+y = —log
g X I +Y: xlog;o,

- d 2. ' e
xlog x Exli+y = ~log x A ATTHIGR e T et

'OR/ @44t -

Show that the dlfferentlal equatlon 2y eA’ dx + (y 2xe/y ) dy=0

is homogeneous and ﬁnd its parncular solutlon when y(O) 1.

‘memm2yeﬁdx+(y 2xe/y)dy OQWW‘W‘IWW

6

mﬁmwm%ﬁw & y(0)= 1.

33T MATH
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18. Find the vector equatlon of the plane passmg through the

mtersectlon of the planes

(2{+2j 3k )

7 7
F (21 +5]+3k) 9

and through the point (2, 1,3 ). . e " - 6

(2 1,3) ﬁwﬁw RN S 7. (2z+2J 3k)=7,

| _r.(21+51.+3k) 9 Wwwwmw mw
C‘@?ﬂﬁ?ﬁﬂ%ﬁ\‘ml

)

(i)

33T MATH

OR/ &33!

'4+26'

Find the vector and Cartesian equatlons of the line that passes

through the points (3, - -2, -5) and (3 -2, 6)

(3,-2,-5) W% (3, - ze)ﬁwmﬁmﬁammmﬂ

ﬂfﬁ?ﬁ‘l‘ Tienedt |

Show that. the lines _

perper_ldicular to each other.

x=5_Y+2 _Z g X Y _Z (oq yop o
mﬂ\‘ﬁfﬂ 7S5 TT 12 3.@ R T

-5

[12]
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19. Solve graphically the folldwing linear prqgramrning "problem. .6

Maximize and minimize
o rZ=—x‘+2y'-
_subject to the constraints
x22 |
x+y=5
x+2y26
20
7= —x+2y T A oI TR T TReq 3
x22 | B
x+Yy=95

x+2yz26
yz20

OR/ @4l
'A ménufacturer makes ﬁno types of toys A and B. Three machines

are needed for this purpose and the time (in minutes) required for

“each toy of the machines is given below :

[ ,Machjnes ‘
Types of Toys 77 mo |
A 12 | 18 | 6

B 6 0 | 9

machine is available for a maximum of 6 hours per day. If the
1 each toy of type A is Rs. 7-50 and that on each toy of type
5, show that 15 toys of type A and 30 toys of type B should
d in a day to get maximum profit. . 6

Each
proﬁt o
Bis Rs.
be manufacture
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- 20.

‘ @mmAmBﬁﬁ«meli‘wmﬁﬁwm "

W@lmmmwmm@zm(ﬁﬁmﬁm—)

.ﬁW@w—'
| 1] un |
A- | 12| 18 | 6
B ,1 6 |.0 9

WW(ﬂ%ﬁmaﬁﬁ mﬁm%ﬂmwaﬁAﬁ«Ww
750 53 Ol B R 20t sfoetre 5 5 aiie 2, (TSRl (3 A0 wire ey

- 7R ol AR 151 W B R 3001 ol ToAR IR AR

A doctor is to visit a patient. From the past ekperierice, it is knowfn
that the probabilities that he will come by train, bus, scooter or by

. . ‘ 3 1°1. 2.
othexj means of trahspor,t are respecmvely 10’ g,_ 10 and 5 - The *

| 11 1
,probab1ht1es that he w111 be late are 2 3 and 12 if he comes by .

train, bus and scooter respecuvely, but if he comes by other means -
of transport, then he will not be late. When he arrives, he is late,

‘What is the probability that he comes by bus? . . 6
'awﬁ%amaw@%ﬂ%ﬁammmﬁmwﬁmw
4WMN@W@EQWWWWW—l 1

10°5° 10"
.@%mawmmamma@mm~ Bl

xﬁﬁ@mrxﬁwwﬁm mmawmlmm cvnzrqm

-i‘ﬂl (o6 A @ARE TSRS Fwe

" . 33TMATH - | T [14]
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OR / 924l 4'

) | - ' o424
In a g1rls hostel 7 O% of the students read Hindi newspaper,
.30% read English newspaper and.20% read both Hindi and
Enghsh newspapers. A student is selected at random. '

(@) Find the probability that she reads neither' Hindi nor |
. English newspapers. '

(b) If she reads Hindi newspaper ﬁnd the probablllty that
~ she reads English newspaper. - |

aﬁt@ﬁam—ﬁwm%m%ﬁ 30%@?@1@%@@20%@% o
| W?ﬁWﬂﬁm%Imﬁﬁ@@a@W‘:‘

oA — .
(a) TSRO 'Wmm@ﬂﬁmﬁmwmaﬁw .
- ?M’CGI S |
b) (o8 B o 3 1, mwmmm@ﬁcﬁ
F .
(ii) ‘ Define independent events with an eﬁxample.l S o)
4B TAENT [ W.ﬁ%w | |
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