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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.
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Q. Nos. 14-20 carry 6 marks eacl 6x7 = 42
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1. Ansu?er the fOHOWing questions : 1x10= 10

T6TY ARG Bes e

_AJ  State true or false :
ST (7 ST T g

On any finite set X, an one-one function f:X —>X is
necessarily onto.

I 9T el X = ara o b aras T £oX > X 8 SRS |

/fﬁ If (IW) cos' x =y, then the value of y is ((SC% yd i 25)

(@) O<y<z
(b) O<y<nx
— i
s — <y <
€ =y 5
- N
(@) <y<i

i N
_Fd Fill in the blanké™

c X
e I8 517 aﬁ&
N
The numiber of all“possible matrices of order 2x2 with each
entry O or 1 is

CTETRR(O.AL 1 T 107 T 9R1 2% 2 Ureq siwaeg (TFFsT Myl g

,ﬁy} What do you mean by critical point of g function ?

GO T wifas [k e & qme

(v} Give an example of a function which i :
, : : S cont .
\/} not differentiable therein. Inuous on & byt

_ ﬂﬁWWﬁWﬁtﬁﬁ@@ﬁﬁ@w}ﬁﬁw = _—
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m} If %f =4x® -— such that f(1)=0, then find f(x).
x

4

(1)=0 &, (90F f(x) Clreat|

~ d
’Jﬁ‘gx‘*f(xﬁ - x4

(i) Write the order and degree (if exist) of the differential equation

2
Py e
| dx dx
R e SRE AN T St Wial (A wier) B

LM::) If a is a non-zero vector of magnitude ‘@’ and 2 is a non-
zero scalar, then 22d is unit vector if
W a 9 S (oFe SliE @I T ‘@’ Wi 4 -ufb e (Fed ) ors @
244 9Bl 4T (O] T, TW

([ Ai=1 ii)
BN (1)
\ . 1
) a=|71] §<§ iv) a=—
\Q‘b' 2 | % 1
N
$
\(}k) Find the Cartesian equation of the plane
r. (f +j—§: ):

where 7 ‘be the position vector of any arbitrary point.

Fo(i 4] -k )= 2 TreeeR FGEE e Thea T P R R
nﬂﬁf%ﬁ@ﬁ“ﬁ% Eal

(x) Define Bernoulli trials,

Al eeBiR Fw fual |
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XShOW that f:[-1,1 |- R given by f(x)=

the inverse of the function fo]

is one-one. Find

x+3
1,1 ] Range f - 2+2=4

Fil-L1]o = womibm swe awme fal @it (x) - "3 | (ST (@
X +

BT T | fl-1,1]- Range f (f@Q@m)meﬁ|

OR / &</

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

equivalence relation. Find the set of all lines related to the line
Yy=3x+1. 3+1=4

IR xy -GS A I (@R K L | (ed @ L © IR T

R={(l,1,,)/1, 1, 5 sFrwam } 951 ATgeTel AEE | Y = 3x + 1 ([UR 9O
& THENRR ({417 ALzforh) Taea

p —i | 2x ) -
rqve that 2 tan ' x -(;\\sQ = for xe [-1,1]. Also find the value
of sin [ z_ sz‘nll§§l \| \] ,
RS 0+42=4
@$

A S (@ xe [<L1] 7 a0 2 tan x - sin-!_2X
1+ x

5 |

TS sin (g—sm]‘(—%n 3 W ey 3

OR/ g3

Show that ((13ed @)

sin”! (—IEJ + cos™! (i] +tan ! (é"i
13 S 16
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\A‘lg properties of determinants, show that 4

R <l ecaet 3R orpeat @

~a? ab ac

ba -b° be |= 4a’b’c?
ca ch —c?

OR / <Y

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

T R (@ AT (AR B o (e A (Rae A+ A TR Wi
A-A [ wfie (3w A TR AT PEERE Gllaie) |

Pt Find Tx if | 240=4
dy
== Sfenedl Imcz
ax $
S
| D
(i) log (log x)\g‘b x>1
N
@ \
1-x?
(i) y=sin" it O<x<l
+.X
OR / Q%4
dy _
X _ Y d == .
If y" =x7, fin I 4
T oy* = x¥ =, —2—2 Tieneat |
33T MATH [5]

Contd.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

2+2=4

Evaluate : {any two)

= R w1 3 (Frwen gir)

. J- dx
- x + xlog x

N J- 1-cos2x
() 1+cos2x

-((w)/f e* sinx dx

dx

/ Integrate : (any one) bxa=4

SR Sferedl ¢ (Raraiar «aby)
) 2x
L J x* +3x+2
) J?"'ra dx
(v 5 4+ 9x*

}/ * For the differential Q:é&uatlon xyi—y— =(x+2)(y +2), find the solution

X
curve passing@‘%ugh the point (1,-1). 4
N\

dy ;
xy—= = (x+2) (y+ 2) 0w SR A (1, - 1) e wifisess w1 s
IO el
OR / Q<
Find a particular solution of the differential equation

d
_ﬁJr.ycotx =4xcosecx (x+0)

where y(%]zo. | 4
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d
—d—i+y.corx:4xcosecx (x#0) w@al SeGR R swiee Sfeear

Ts y(7)=0.

r/Answer (1) and (i1)) OR (a) and (b) :

Ve T (i) S (it) G () W (D) -

2+2=4
- cosx -sinx 0O
() If @) F(x)=| sinx cosx O ,
0 0 1
show that ( (mqeal () F(x)F(y):F(xfy)
(i)  Prove that ( 2Wis %= (7 )
2a a a
_[f(x)dx: J-f(x)dx+ jf(Qa—x) dx
0 0 0
OR / G4/}
‘Q\Q& 2+0=4
(a) 18 "CL 18 6 , 'then find x.
X 2
W | g0l 1g 6’@ (O0% x T WA e |

(b) If x=a(cost+tsint),’ Yy =a(sint-tcost)

find @ .
dx

M x=a(cost + tsint), Y =a(sint-tcost) W, Y Ifrear)
dx ‘
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it

i

W

%. b
i
e

' - i ition
JO. Show that the points A, B and C with posi

vectors

ively form

] - - - - -~ — T 1 " t
G=3i-4j-4k, b=2i-j+k and ¢=i-3j-5K respec | v4=4
the vertices of a right angled triangle.

- n . T F + }‘E R2IRE
A B WE C fvm sRE (939 @0 d= 31 -4 -4k, b=207)
G={-3j-5k | cryea (1 Ry fofmiR b1 sl g™ o157 FA
' : 3+1=4
}./ o
() Find a unit vector perpendicular to each of the vectors a= b
and d-b, where d=23i +2j+2k and h=1+2j-2k-
d+b OF G-b (934 YHi9 WoHE @re o (R G5l aTF (TR
Sfeqt Tw d=3{+2j+2k W b=1+2)-2k |
(i) Evaluate the product

pRRREIa Thredl

(36 -5b).(2a+7b)

OR / Gy

"~

Show that the pogggé A(1,+2,-8), B(5,0,-2) and C(11,3,7)
are collinear apdfind-the ratio in which B divides AC 4

Q

S _
o6 (@ A(1, -2, <8), B(5,0,-2) 9% C(11, 3, 7) =320 arsedy
F B R AC < & wwsitos ot a8 el |

12 A bag consists of 10 balls each marked with one of the digits from
O to 9. If 4 balls are drawn successively with replacement from the

bag,
digit

what is the probability that one ball is marked with the
1. : - 4

451 (MHIC 0 F A 9 (7 AN Bfze 1051 7 Wizl <o Frge (Bire

(NI4T =€) 5 451 1 s il Tfereal ge|
TRt [
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13. Find all points of discontinuity of f where fis defined by
|x[+4, if x<-4
fxX)=9-2x, if 4-x-4
Ox+2 if x -4
s ﬁ'&iﬂ'ﬂ‘ﬂ HBCH] i'-ii*%]‘ Blepadal 3w [ il (] falaled T Ll LI
if-\\f'*- i x4
)=y =2x, ff -d<x<4
L OxX+2 g x> 4

ljB@ng elementary operation, find the inverse of the matrix A

A
01 2
where A=|1 2 3. 6
3 1 1
01 27
(iR afe o FR AT eferE chees Ufea o A=| 1 2 3
31 1
OR/ G=q)
™~
Solve the follow,gﬁg systernn of linear equations using matnx
method : Q\Q 6

W%ﬁ%wﬁmﬁﬁmﬁamwﬁ@ﬁm

2X+3y+3z=35
x-2y+z =-4
3x-y-2z =3

# ko
(i) The radius of a circle is increasing at the rate 0-5 cm/s. What
is the rate of increase of its circumference ?

&5 F&1 PP (IS 0-5 cm QL A | QI ﬁﬁﬁa?{mmf&mﬂﬁ
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i ! - increasing
i) Find the interval in which the function ¥y 15 strictly

. 7 -
and decreasing where y=x"e .

TERE! . 1 4 |
y=x’e™ ¥ (I TS FHEE y A T fefa

OR / G241
3+3=06

: 2, : ich the
__a)” Find the points on the curve x> +y®-2x-3= 0 at which
tangents are parallel to the X-axis.

3 A % T
X2yt -2x-3=0 @3 R s ~epld X-orwa TG, (12 T
Tferedi |

./Lb}/"'Find all the points of local maxima and leeal minima of the
function f given by |
fx)=2x>-6x"+6x+5 (ifexist).
F(x)=2x ~6x% + 6x + 5 7w TfdR f e 2 oW A A FA

-

=Y NT T H“f;\ Therea (E]ﬂ_@: 1) |

// N 3+3=6
(a) Evaluate : Q§’
N
RPN
T mﬁﬂ@z
_“x +2.] dx

(b) Prove that
ZEle 41 (A

7 :

sin® xdx = 2
3
- 33T MATH 110
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OR/ &i3ql

Find the area of the region bounded by the curves y=x2+2,
Y=x, x=0 and x=3. ' 6

Y=x"+2 I y=x, x=0 W% x - 3 @4E Sieq (wag aifE Rl o)

\/ | 2+4=6

(@) Form a differential equation representing the given family of

curves y=e"(acosx+bsinx) by eliminating arbitrary
constants a and b.

UG 3G ARTIA Y = e” (acos x+ bsinx ) 30 &40 q T b TG
TR o S 5o 4 |

(b) Find the general solution of the differential equation

xlog x ﬂ+y = 2log:vc
X

dx

d
xlogxuﬁ-ry @%&%x SEGE AP TR T Tea |
\
Q
S
OR / &34}

Show that the-differential equaltion 2y e/y dx + [ y-2x e;/y 1 dy =0

is homogeneous and find its particular solution when y([))z
6

cwq\'smm2ye%’dx+(y—2xe%jdy=0awﬁm@cﬁmﬁ?ﬁw
Wﬁmwm@ﬁwmﬁm y(0)=1.
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18. Find

the vector equation of the plane passing through the

intersection of the planes

I

(2f+2j-3k)=7
(2f+5j+3k)=9

I 1

and through the point (2,1, 3).

(21,

3) R wew Q@RiE e 7L (20 +2) - 3k )=7,

P (20 +57+3K )=9  sem queT <5 79 (@A CSTA AR T

EE

()

T e |

OR / &)

442=6

Find the vector and Cartesian equations of the line that passes

through the point%(s,—z, ~5) and (3,-2,6).

(i)

33T MATH

Q
(3,-2,-5 @@}3 zﬁ)ﬁﬂmmﬁ@wﬁawmﬁﬁﬂ

wﬁmﬁ@@r

Show that “the lines X=2-Y*2_2 ,,q X _¥_2 _
7 -5 1 1 2 3
perpendicular to each other.
x-5 y+22 =z X Yy z .
MNA === =7 T = =5 T e
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- Pt
-
e

}/9’. Solve graphically the following linear programming problem. 6
TR RReIs o (Al sirsifie SRpiiGEa e @4 3

Maximize and minimize
Z=-Xx+2y
subject to the constraints

x>2
X+y=5
X+2y>06
y=>0

Z=-x+2y 3 5Ew O w96 THedt 10

OR / 99a

A manufacturer mai{{@@;wo types of toys A and B. Three machines
are needed for th'sﬁsurposc and the time (in minutes) required for
each toy of tht&@ﬁ@hmcs is given below :

o -
% Machines
Types of Tays, f————r
I {1 111
A 12 18 o
B | 6 0 9

Each machine is available for a maximum of 6 hours per day. If the
profit on each toy of type Ais Rs. 7-50 and that on each toy of type
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
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T AFTTOR A TS B 73 Req o[os (oui 472 | Bh i@ fof 481 o=
S T | WS eEee wferst seem i aramesy W (e fepts1®)

. cfon
AN 2
I I1 II
A 12 18 6
L B 6 0 9

i A 6 IR AECE AR (fbw Borea 7w T A Rm ol Ao
7-50 5% W% B s &Sl o[oa1s 5 5aite s =, (redl (T A A Se
T s AR 1551 @i B g 3051 e toas FRA a1BR |

})f; A doctor is to visit a patient. From the past experience, it is known
~ that the probabilities that he will come by train, bus, scooter or by

3 1 1 2
other means of transport are respectivély <, —, — and 5 - The
https://www.assamboard.com 107510 )

e 1 1
robabilities that he will be lateare —, — & 1
p ¢, 3 and 5 U he comes by

| N .
train, bus and scoot&i@cspecnvely, but if he comes by other means
of transport, the%@e will. not be late. When he arrives, he is late.
What is ‘the p Qab-ility that he comes by bus? 6
$
T fFACT Qo (AT (ST TR A A | 7 wfoeror #9305 o)

W (7 (o€ G, A1, FO1 A W JREE Q@RI TSI o -, L L

10" 5° 10
2 |
ng@?ﬁ,wmmﬂ?ﬁ C\B@%WWWW%, %wm;

1 . . .
.E[ﬁs@@s@ﬂﬁwww,Mﬁmmeﬁ@tﬂmmw
e | (9¢ WMHI ARR TS [
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(1)

(i)

33T MATH

OR / 524!

2+2=4
In a girls’ hostel, 70% of the students read Hindi newspaper, -
30% read English newspaper and 20% read both Hindi and
English 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 probability that
she reads English newspaper.

9Bl Bal AT gaed 70% @ B, 30% @ I §iF 20% @ Z
W WG Tealy e} IES A | W@ 9T Bal IR S

Q’H__

(@) “TEife Thed are gaeReE 20 3 RAT (ke ek e
AT |

(b) W (o€ TH] IR FFO 217, (9P @G AR 2R Feifder [efm
&4 |

N
Define mdepen@é\t events with an example.

i Wﬁa&@?@ o, B ST B
%

\]
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