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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) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks cach 4x12 = 48
Q. Nos. 14-20 carry 6 marks eacl 6x7 = 42

Total = 100



1. Answer the following questions

%1010

HY oraiee Bag Wyl oo

(@)

(b)

(d)

Give an example of a column matrix which 1s also a row
matrix.

A0 WE ENejansy Swizas g [Igh =14) chaeirs 22 |

“Diagonal elements of a skew-symmetric matrix are always
zero” — Why ?

“RERTie e [ GNscale s *jar o e

Let f(x)=[x], where [x] is a greatest integer function and
g(x)= x. Find the value of (fog)(- %4).

&2 f(x)=[x], IO [x] Lo AD WA WA S (k) v
(feg)(- %) W= Sferean |

Differentiate sinx with respect to e*.

o -4 FANATHF sinx -4 TG Gie1e] |

(e) Write down the value of Il X|dx.
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() Find the order of the differential equation

d'il/]f‘ e
£ +sin(y)=0.
[d_\jd (y

d 5 | |
[\ﬁ} +sin(y") = 0 waae TG 9 e 41|

g F 1
9 ind the principal value of Si'l_l[\lzj-
e p

sin |

'\ ) -3 YA Sfeed |

™ L

(h) Fill in the blank :
WF] IR o ¢

) 1
lim —=
x—0" X

(i) What is the direction cosine of X-axis ?

X- oA frsiled (e e

() Let A and B be any two given sets. If f:A—> B is a onto
function, then find the range of f.

#4175 A% B s me ezl | afn f:A>B < ISRV T
cor [ lfea Sfae)
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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

RQETS! FFHT | | - -© sicwian wFa THF R (B TGSl AR T
TR AMH FA, WS R = | (a, b)| a - b €5 TAS A } I

OR / @2/

Show that the function f:7 - 7 defined as f(x)=2x-3 is

invertible. Also find the inverse of f. 4

TN @[ R RS @G f(x) = 2x-3 FA0I dferamma | f-q

*fermmme Tfeeal

Show that 4

qedl (F
AR |

o 1.5 st 2 g
sin = — - — = bl
S 17 85
OR / G4
Solve the following equation : 4

T AR AAET5] FANAR 4] ¢

2 tan (('()'—;_x) tan I (.2(‘().\;«'(‘ A\)
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4. If A=

2 3 1 O
and [I-= , then find the value ; and u
1 = 0 1

such that A” 4+ 1A+ ul =0, where 0O is zero matrix of order 2.

1 0 B
R I = R, (0% /. O py -3 W Tferedl e
0 1

A+ JA+ul=0, TS 0 (TR 2 WA % CIEFH |

OR / 9241

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

o -7 T feE w4 9 Aana AN s 37 |
x+y+z=1
2x+3Yy+22=2
ax +ay +2az=4
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S. Find the value of k so that the following function

sin100x .
—— if xX20
flx)=1 99
k , if x=0
i1s continuous at x = 0. 4

sinlOOx’ M 5 2 0
I f(x) = 99
k I x = 0

J

T x = 0 Rye SR 2w, (0% k 3 T ey 39|

d
6. Find =2 if — 508
dx
Shreq Y
N TR

()  sin’x+ cos’y =1

{ll} y — eCOSX

7. Prove that the greatest integer function defined by

fx)= [x] 0 < x <2 is not differentiable at x=1. 4

M @ f(x)=[x], 0 < x <2-F TR F@RT MY qLL FHATCH x= 1
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OR / 5y

If (T) e(x+1)=1, show that (7yeq1 @) %

dy _(dy)

—_—

dx* \dx) -

Evaluate : 2+2=4
W e = ¢

. ) A
(@) ( x4 2%~ = ldx
d X J

(b) sin’ xcos” xdx
OR /

Evaluate : 1
Wi foefz w4 ¢

xX+3
S —
/f“‘)—4\'— 8
V- T

Find the equations of the tangent and normal to the curve

By y? =2 at (1, 1). AR

SRR 20 @R (1, 1) R ~opfe iR Sfeerss e Sfen
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OR / q%4!

if any, of the function
2+2=4

Find the local maxima and local minima,

flx) = x*~6x> + 9x + 15.

flx) = x*~6x* +9x + 15 B BT SR S ZITE A W Sfed,
I weE|

10. 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

951 T 6y = x° +2 IGE 5FI6E I | TGO (A2 [ (@R ) Therear s
x -FIE OF 8 @ @R @IS y-TEIkE AfiSe = |

OR / 9241
Show that the function f(x)=cos3x is neither strictly Increasing

nor decreasing on (O, % ). 4

YA (@ £ (x) = cos3x T (0, 7/, )-8 o qeA a1 ZRA Bl 72|

11. Evaluate I(xH)dx as the limit of a sum. 4

0

e e A febied (1) de-a S fef s

0
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12,

13.

OR / g4y

Evaluate : 4

W [ef 71 ¢

pl
' sin x
| X

2
. 1+cos” x

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

WS @ { + j+ k (I OX, OY TR OZ T FIS TAONA (ZH 1 & |

OR / G4

State the triangle inequality for any two vectors and prove it.
1+3=4

I 761 (9391 AR fags SohRIc! &R & i |

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
A =@ B (3 G5! A0 SR Fegel@ WL T SIS F Emgmﬁ

SIS SARE Al O FOTed (58 I, (908 Aele! [ == qire —

(i) TG AR 2"
(i) oSEEA % GG AIGR AL SR |
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OR / w194}

. ing a randomly
Let X denote the number of hours Rita studies dulr(l:%he values Xx,
selected school day. The probability that X can ta
has the following form :

0.1, if x=0
| kx | if x=1 or 2
P(X=x)=
k(5-x), if ¥=3 or4
0, otherwise

where k is an unknown constant.

(@) 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 ? 11+l +]1=4

mﬁmﬁmwﬁmmmﬁ%W@wwﬁﬂ%ﬁ
AN X ([ SR 2 | X AN x (RR A0l e Fiore o/om ==

(R ¢
0.1, I x=0
kx, I x=179
P(X:x)=
k(5-x), I x=3 34
0, Syl

T k 9 UGG 47F |
(a) k-7 S fFefa T4 |

- ; {WQWEW@,H@;ﬁ@acﬁmw@‘a@r@wmmﬁ@wp
ol
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4. Kind the minors and cofactors of the elements of the

determinant 3+3=6
) 3 )
O () |
1 O /
-‘ \‘ h)
O Q 4
[efRIaE (et Seaif si@e 72 Bleredr |
b 7
OR / &2
Find A-! by using elementary transformation, where — 6

wifee adtan =@ dans o A Sfaed 3w —
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differential
15. Define homogeneous function of degree n. Solve the

1+5=6
equation
(x2+xy) dy = (x2+y2 ) dx
n AR AWfge Foiwa gl o |
(x4 xy) dy = (x%+ 17 ) dx o sl e SfEe |
OR / 91441
()  Solve the differential equation : 3

SRS AABINCEE AT Sarea) ¢

x@+ (2x+1)y:xe"2x
dx

() Form the differential equation of the family of circles touching

the X-axis at origin. 3

Wﬁng@xmwﬁﬁwmﬁﬁm@mw%mm 41 |

16. Integrate :
Sl 1 S
x-1

(a) /xz—l

(b) J xsin xdx

dx

2+4=¢g
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OR / 9134/

(a) I 2cosx~3s?nx dx
6cosx+ 4sinx

3
X + x +1

o S -

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

Rl o0l (83 G, b, ¢ - AW N9 9 &

Qi
X
—
S
+
0Ol
Il
Q\
X
S
+
Qi
X
Ol

OR / &1

Three vectors @, b and & satisfy the condition G+bh+c=0 .
Evaluate the quantity

;1=51.B+}5.6+5.d if |a|=1, 5.:4 and |&|=2. "

i p O ¢ (939 52 a+b+c=0 59 Prg |

p=@d.b+b.C+ ¢.a -3 W R w1 3R |a|=1,

s o Je]-2
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18. Find the shortest distance between the lines

|

:(Qf—j—lé)+,u(2{+j+216 )

!
~.)
Pont)

+27 4 )+A(f—]+l€) and

E

F:(f+2j+l€)+ﬂ({—j+l€) [
P (28] k) uloi v jrak ) o o e e T SEE

OR / g«

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) R @RI &R x+2y + 32 = 5 W= 3x+3y +2z =0 e 72y
SOOI STHOIE AP ST T Senea |

19. Minimize Z =3x + Sy

subject to x+3y > 3
Xx+y >2

x,y >0

x+3y >3
xX+y > 2

X, Y >0 FAEast AcF 7 - 3x + Sy -3 iy Ty %%@qﬂ



20
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OR / 124!

Minimise and Maximise Z

Z = 9x+ 10y

subject to

x+2y < 120

xX+y=60

xX-2y20

X, y=20 o
x+2y <120
x+y =60
x— 24 20

x,y>0 FACF Z = 5x+ 10y -3 AE® F AR AW Sredt |

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 the 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

a2 SEETEE 60% (1 FARPTS WIS 40% (A Q@RS A0 I T o1
57 | SI9E T T TP NIRRT QAR 2 FE| 2
30% (@ @ PARPTS T4F PR 20% @ A (IC 3% | I999 ows
TEfawEEeE AgUzEeid AR S 9E Q@R A (9% AIE | JEe AR
wEE cgEE FEifael e 2

OR / &24)

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

51 fordfe sl fefram br 3 (o o e sy Refy w1 |

SUESE (e
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