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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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) tions : pot 1x10=10 ‘ () Find the order of the differential equation
1. Answer the following questions :

. 4_\3
ORI Tex a8 (Z}g) +sin(y”)=0.
(@) Give an example of a column matrix which is also a row oy
trix. (o
mat - : [deZJ +sin(y") =0 st SRR T Bief =41
Al
B T8 CTEew Onid frat R A9 (TeRws 23

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

“Rew-mfve Wﬁ%ﬁquﬂ}”fm?

, o
(9) Find the principal value of sin 1(75) i

| sin™! (71—2—) - 3 YN Tfered |

(c) Let f(x)=[x], where [x] is a greatest integer function and
_ ' alue of (feg)(-%).
9lx)=x. Find the vals (h) Fill in the blank :

@R fx)=[x], T [x] T ARG WO T @ g <A 572 o 1 ¢

(f o g )(-1)-= = Sferedl|

lim Lo

x=0" X

(d) Differentiate sinx with respect to e*. |

| () What is the direction cosine of X-axis ?
: LTS Tiene | :
e* -4 AATHF sinx -9 ‘

X-r%] fweiiss Rl o

2
(e) Write down the value of J.| x|dx. () Let A and B be any
-2

two given sets. If f: A B is a onto
function, then fing

the range of f.

?lxmx-asmﬁmn T AR BRI 501 1 17 £ 4 B B! ORI o 7,
2 (SC8 I PR S
32T MATH (2] 32T MATH [3] Contd,



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

FGETS T I T | 7-S FWRT 0o AFE R (B FAQETS! AIH LA
27 ST I, T R = { (@, b)| a— b <«bi WIS WA}

OR / G4l

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

invertible. Also find the inverse of f. 4

e @ f:R->R-S WBIE f(x)=2x-3 T AT | f-q
afsrenne et |

3. Show that 4
msd @
sin™2 - sin? = = cos™ -Z—%
OR / @4l
Solve the following equation : 4

SEd FRFIACE! L FA 8

2 tan ! (cosx) = tan ' (2cosec x)

32T MATH [4]

2 3 10
4. If A= and I= , then find the value 1 and u
1 2 01

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

2 3

10
zriﬁA{ Jmh[ }mm A W% p -3 N Tferet Tite

1 2 01

A’ + AA+ul=0,T9 0 (YR 2 9T *f (e |

OR/ &3

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

a -3 A [l B I AW AATIH IPigsts 27 |
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 / g9t
|
|

sinl00x i x20 .
flx)= ’ If (A) e¥(x+1)=1, show that ((Wsa @) 4
k , if x=0
. : d’y _(dy
is continuous at x =0. ‘ 4 ! 2 \ax)
- |
f( ) szn;;)Ox, Ix# O f
x) =
wm ko Fox=0 [ 8. Evaluate : 249=4
| Wi [T == ¢
|

Tl x = 0 Rpe wiikfozn =, (9% k I W R <=1
(@) f(xs/z +2e"—%)dx

6. Find ’Z—"Z if — 2+2=4 | (b) J sin® xcos® xdx
oo 24 < , o /s
Evaluate : 4
(i) sin®x+cos’y=1 ; o e =1t
i) y= e [_xt3

1/5 45—~ x>

7. Prove that the greatest integer function defined by

fx)= [x], 0 < x <2 is not differentiable at x=1.
Find the equations of the tangent and normal to the curve

x2/3+y2/3 =2 at (1’ 1) 04+9=4
g T @ f(x)=[x], 0 < x < 2-F W ERG M wxe oy =1

e SR T |

6 32T MATH
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10.

5
11. Evaluate [(x+1)dx as the limit of a sum.

OR/ §%4l

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

flx) = x*~6x2 +9x +15 memzﬁammw%
I WA

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 TR 6y= x° +2 ITFCI HeIvA I | IFOR CR BY (RR ) et s
x BT O 8 99 @R @IS y-FAIT AT 2|

OR/ 134

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

nor decreasing on (O, % ). 4

e @ f(x) = cos3x T (O, % )-® TS < | ZPA v e |

0

RGBSR R R E (Kl 5j(ml)dx—a TN [efT 11|
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12.

13.
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OR / 9134
Evaluate : 4
T ey 3 3
z/2 .
J- sinx

o 1+cos® x

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

(RS (T { + } + k (DI OX, OY ¥ OZ ST F151S TSI (T 2 |

OR/ 91%<)

State the triangle inequality for any two vectors and prove it.

. 1+3=4
i o1 (9999 I fage ofReIch &R erma <)

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

(ii) exactly one of them solves the problem.

A% B (1 961 Reag ST IoFeI ANYH 99 TSiHe! @ —é—m%wﬁ

TG AT A TR TSTOIR (5B IE, (0% TSIl Hefyy 1 TS —
(i)  FCUICH NG 2T

(i) (OSEIRR 35 GO FOUGR TN 5[OIT |
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OR / 51343t l
/ v | 14. Find the minors and cofactors of the elements of the
Let X denote the number of hours Rita studies duririg a randomly | determinant 3+3=6
selected school day. The probability that X can take the values x ‘
has the following form : ’ ‘ o
] -3 5
[ 01, if x=0 i | 6 0 4
kx if x=1 or 2 |
P( X=x ) _ ’ . 1 5 -7
k(5-x), if x=3 or4
0, otherwise
where k is an unknown constant. ~ 2 -3 5
(a) Find the value of k. ' | 6 0 4|g | |
. | bR G SRR wie Sz ShRned |
(b) What is the probability that Rita studies at least two h 1 5 -7 |
exactly two hours and at most two hours ? 1+1 +12L11i2
W@ﬁmwﬁmmﬁm@%%@wmw%qw |
FRAICB! X (I LSRN 2o | XTI x QAR TSR RS 575 oy gy OR/ &%
[C1e:%:
[ 0.1, T;W x=0
1
P(Xox) kx, M x=132 | Find A-! by using elementary transformation, where — 6
=X )= { )

k(5-x), I x=3 34

0, Sy Gl Foifey  aAfrat oane IR A-1 Bfeneat 3% —

S

TS k G5! TRBO 475 |

(a) k-3 WF [Nefg 71| 2 0 -1
(b) TORTATE B!, A TR o Tl wy gy A=|5 1 o0
I WWWWT@W | o 1 3
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15. Define homogeneous function of degree n. Solve the differential B OR/ &3

equation 145=6
(x2+xy)dy=(x2+y2)dx E (@) .[( 2cosx—3$f'nx‘]dx
6cosx+ 4sinx
n AR TGS T e )
‘ x4 x +1 - '
(x2+xy)dy= (x2+y? ) dx SRR FARIABI TN Sfaeqy | (b) j-?—_l— dx 2+4=6

OR / %3

17. For any three vectors @, b, &, prove that

(i) Solve the differential equation :

SR FAPINBIT A Slereat 3 ' c'ix(b+5)=axb+axc. 6
xﬂ+ (2x+1)y = xe™>*
ax R R0 8% @, b, ¢ -3 AW = T @
(ii) Form the di ] ; . &x(5+6)=ax5+dx6|
e differential equation of the family of circles touchin
the X-axis at origin. §

OR /&%l
WX-WWWWW&WWWWW _—

Three vectors G, » and & satisfy the condition G+5+é&=0 .
16. Integrate : ! Evaluate the quantity
S—— u=ab+bc+&a if |a|=1,|b|=4 and |&|-2. 6

JF d,b O & (O3 TRBR G+ h+e=0 w6 FE

(b) J xsin™ xdx
2+4=6
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18. Find the shortest distance between the lines

F=(f+2]’+l€)+z1(f—]’+l€) and

~i

=(2f—j’—l€)+,u(2f+j’+2l€ )-

Find the equation of the plane passing through th
and perpendicular to each of the planes X+
3x+3y +z=0.

(-1, 3,2) RE @RI W% x+2y + 3z =5 S 3x+3y +2 =
AT FTHOIR AP SO TN Seveat |

19. Minimize Z = 3x+5y
subject to x+3y > 3
xX+y >2

x,y >0

x+3y >3

x+y >2

x, Y >0 FHurmer oA Z = 3x + 5y 3 TN W Bggy
:

32T MATH [14]

1€ point (-1, 3,2)
2Y +3z = 5 and

6

0 reet wag

20.

OR / 93!

Minimise and Maximise Z = Sx+ 10y
subject to

x+2y <120

x+y =60

x—-2y=20

S o x,y20 6

x+2y < 120
x+y =60
x—-2y=0

x,y20 JUCF Z = 5x+10y -I N W9 Y W Sfereai |

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

937 TR 60% (T YARPTO % 40% (T YARITS A 71 SR #f1
WA | B I FEAITE TP AL RFS YAk 4 T P
30% (@ UR PARPTS FA[ FPRER 20% @ A (AT {35 | 29T TS
TRIRIETIR YOO ARA I GO BT A (S Siiee | e FARPR
RPN QIR ISR [ ¢

OR / &33!

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

<o e yai fofa B IR ot o g g el 7= °
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