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32T MATH
2022
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) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks each 6x7 = 42
Total = 100
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1. Answer the following questions : ' 1x10=10 () Find the order of the differential equation

O AT Bee a8 | iy
‘ [dx4J + sin(y")=0.
(a) Give an example of a column matrix which is also a row
matrix.
' d4y ° .
B TS Gl Tard fral R AR cheews = | [dx4]:+31”(y)=0 R AT T Fefa =1

(b) “Diagonal elements of a skew-symmetric matrix are always :
zero” — Why ? ' (g) Find the principal value of sin '1(71_5),

“Ran-smfie cieews el (TR smm =~ — e
sin‘l(%) - T AR e |

(c) Let f(x)=[x], where [x] is a greatest integer function and
g(x)=x. Find the value of (fog)(-1%).
(h) Fill in the blank :
@A f(x)=[x], TO [x] T oD WA FTW AF g(x)=x. AN 7% o7 0 3
(f o g )= )= = Tt

lim 1 =
x>0~ X
(d) Differentiate sinx with respect to e*.
e* -3 ANACF sinx - SRIS SHed | (i) What is the direction cosine of X-axis ?
X-orsg fredice R e
2
Wri the value of ||x|dx. ;
(e) rite down _J;l | () Let A and B be any two given sets. If f:A> B is a onto
function, then find the range of f.
2
dx- I
[ x| dx-= s fovei R T AR B I 951 iz 1 2k £ : Ao B b1 wiomi o =,

-2

(0% ] <R Sfeear
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9. Define an equivalence relation. Check whether the following relation
R defined on the set of integers Z is an equivalence relation or not,

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

ArgeTe! HEET W [Wdl | 7% FERRE Ol AR R (Bl ATGETS! HTF A
72 %% ¥, TS R = { (@, b)| a— b €5 WS WA }H

OR / 944l

Show that the function f:R—>R defined as f(x)=2x-3 is

invertible. Also find the inverse of f. 4

ogedt @ f:R—>R-S HERG f(x)=2x-3 ool ARSI | F-3

Afecre TRt |
3. Show that 4
myedl (3
184
sin '1% - sin'l% = cos 1_8§
OR/ G4l
Solve the following equation : 4

GER AN MG T 8

2 tan " (cos x) = tan " (2cosec x)
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2 3 10
4. If A= Lo and I= , then find the value 7 and u
01

such that A% + 1A+ul=0, where O is zero matrix of order 2.

2 3 10
"ﬁA=[1 2]@1@ I=[O 1] ™, (S8 A 9% p -I I Seredl e

A% + AA+ul=0, O 0 (TR 2 W ¥ (METTF|

OR / 53

Determine the value of a for which the system is consistent. 4

a -3 W9 [efy 31 IR @ AT FPizere W
x+y+z=1
2x+3y+2z=2

ax +ay + 2az=4
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5. Find the value of k so that the following function . OR / 9%

sin100x i x%0 :

flx)=4" 99 If M) e¥(x+1)=1, show that (e T ) , 4

k , if x=0

|

. . _ dy _(dy
is continuous at x =0. 4 | I’ ( dx] .

sin100x ﬂﬁ

- x# 0

x) = 99 ’
Rl f( ) K @ x =0 8. Evaluate : : 2+2=4
Wi [ =1 2

TRl x = 0 Rpe akte =8, (508 k 3 W A w1
(@) _[(xslz +2e"—%)dx

6. Find 2Y if 242
. ma —_,_ 1 — +2=
dx 4 (b) Jsin3 xcos? xdx
%1%1\3211 zn“wcv:— ’ OR / 5%
Evaluate : 4
i) sin®x+cos’y=1 | i Biefr o 8
@ y=-e I x+3

\}5 4x—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

x2/3+y2/3=2 at (1, 1). 2492=4
et M @ f(x)=[x], 0 < x <2-F TR @@ AW GG wowgH =1

Rere SRR T
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10.

11.

OR/ &4

Find the local maxima and local minima, if any,:of the function
flx) = x*-6x* + 9x + 15. 2+2=4

Flx) = = 6x2 + 9x + 15 DR FT AR o 7T ARG W Sfve,
M MR

A particle moves along the curve 6y= x* +2 . Find the point(s) on
the curve at which the y-coordinate is changing 8 times as fast as
the x-coordinate. 4

451 TP 6y = x° +2 IR HAbE IE | IFOR GR [T (AR ) Bfereal Te
x BT 3 8 vl @R @T y-FFIT fRSe |

OR / %41

Show that the function f(x)=cos3x is neither strictly increasing

nor decreasing on (O, % ). 4

(€T @ () = cos3x T (0, 7/, )5 oS Il 3N ZPFIA b vz |

5 .
Evaluate J(x+1)dx as the limit of a sum. 4
0

SIFET 5 W B5ieA 5j(x+1)alx-ax T e =0
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13.
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12.

OR / &%

Evaluate : 4
i Refa =1 ¢

T2 .
I sSinx

° 1+cosz-'x

dx

Show that the vector i + j + k is equally inclined to the axes OX,
OY and OZ. 4

ST @ { + j+ k (OB OX, OY TR OZ TH TS Ol Fearineaf

OR /944!

State the triangle inequality for any two vectors and prove it.
: 1+3=4
R 11 (93K X fage st FiR g F41

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.

AWB@@WWWWWWWWm%m%mﬁ
SERHICH TGRS T TS TogelR (581 I, (08 TR [ef7 =1 qire —
(i) HICE! TN W

(i) C(OSEIRR 5% & ATHHR FANLA TSR |
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OR/ &3t

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

r

O.]. P if x=0
kx, if x=1 or 2
P( X=x ) = <
k(5-x), if  x=3o0r4
.0, otherwise

where k is an unknown constant.

{a) Find the value of k.

(b) What is the probability that Rita studies at least two hours,
exactly two hours and at most two hours ? 1+1+1+1=4

Aoy e T gl fide @IAR! offm o SEM 3 3P 99
WA X @ TR e XTI x (R TEIRioe Fse 9o om0
et

(01, I x=0

kx, W] ox=132

P(X=x)={
( *) k(5—x), M x=3 T4

0, S
TS k B RS 475 |
(a) k-3 Refy 111

(b) oI TweATT w2 T, 4% 72 95! o Hefod 72 <t S R ST iRera
s 2
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14. Find the minors and cofactors of the elements of the

determinant 3+3=6
2 -3 5
6 O 4
1 5 -7
2 -3 5
4
6 0 RfiaeR Gl SeEfi o T Bferea |
1 5 -7
OR/ 94t
Find A-! by using elementary transformation, where — 6

G ooy oferal are SR A -1 Sfeneqt T —

2 0 -1
A=|5 1 0
01 3
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15. Define homogeneous function of degree n. Solve the differential
equation 1+5=6

16.

(x2+xy)dy = (x2+y? ) dx

n NAR TGS Fowg A )

(x2+xy) dy = (x2+y?) dx 1 TRTIBR TR Senea

OR / G

(i) Solve the differential equation : 3

SR TRRFINER AN Sre 3

y -2x
x_,_d+ 2x 4 —
dx ( 1)y—xe

(i) Form the differential equation of the family of circles touching
the X-axis at origin. 3

RS X-orrs =5 31 T8 “iRwIe GO W I o <y

Integrate :

e 1 8

o 17

. -1
(b) jxszn xdx 2446

32T MATH [12]

OR /944l

(@) j- 2cosx—3sz.nx dx
6cosx+ 4sinx

3
x4+ x+1
w T 2+4=6

17. For any three vectors d, b, g, prove that

dx(5+5)=&x5+&x6 6
Rl foFol (838 G, b, ¢ I @ g N T
&x(5+6)=ax5+&xél
OR / 991
Three vectors @,b and & satisfy the condition a+ b+é=0
Evaluate the quantity
a.b+b.c E&lfl‘l,\5‘4and|i2 6

,b 9% ¢ o da+b+é=0 v Fwm I@

_G.b+ .G +6.a= A Refn w1 ez |d=1,|b|=4 W= |E|=2 =]
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18.

19.

Find the shortest distance between the lines

F=(:’+2j‘+l€)+l(f—]‘+l€‘) and

~

Fe(fe2jek)ea(i-jek) om

Fe(2f-j- )+ ui+jrok ) @4 TorR Tom Frew [y Sheq)
OR/ w43t

Find the equation of the plane passing through the point (-1, 3,2)
and perpendicular to each of the planes X+2Yy +3z=5 and

3x+3y +z=0. 6

(-1, 3,2) R @RI &% x42y + 32 =5 W% 3x+3y +z=0 e T
ATOIIR TSI 4 FANCeAIT AN Bfeneay |

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

x,y=>0

x+3y >3

x+y >2

X,y >0 AIES ARAF Z = 3x + Sy -3 FTHWNT T Sey |

32T MATH [14]

=(2f-j-&)+ulei+j+2k). 6

20.

32T MATH

OR /93l

Minimise and Maximise Z = S5x+10y
subject to

x+2y <120

x+y 260

x-2y=20

G ox,y20 ‘ 6

x+2y < 120
x+y=60
x-2yz0

x,y=0 JICE Z = 5x + 10y -3 I W% SN TN Tferedt|

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 hos.tel attain
A grade and 20% of day scholars attain A grade in .thelr annual
examination. At the end of the year, one student is chos.en at
random from the college and he has an A grade, what is the
probability that the student is a hostlier ? 6

47 TRRITRE 60% (3 WARITS W% 40% 3 YIRS A I+ @ okl
s | I TR TETE PR eIl SRS PARPTS A TR BT
30% (¥ S PARPTS F45 PPRe™ 20% (@ A (I8 ~ARfRe | IZH =T
TRIRDERLTR AHFOR AR 4 Gor Fag A (AT AT | YIoH JARPR
R (@A el g 2

OR / 944!
Find the mean number of heads in three tosses of a fair coin. .
o1 Fide Tt FoRRR 5= IR (ofiat o YR Meg e <=1
X
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