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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 (i-x) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 412 -
6x7 = 42

Q. Nos. 14-20 carry 6 marks each
Total = 100
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Ans i
wer the following questions : 1x10=10
TFA 2PATIA Te o o

P (i’\/ State true or faise :
TR (7 GeG fo g

0 .
n any finite set X, an one-one function f:X X is
necessarily onto.

Rt 7 i X3 I B TR T 2 X > X T AR

(i) If (W) cos™ x =y, then the value of y is (CO@ yd I T=7)

(@) O<yc<anx

M) O<y<nr
-T T
— < =

(c) —<¥<3

(d) %<y<%

(iii) Fill in the blanks :
YRT % A T ¢
The number of all posmble matrices of order 2x2 with each
entry O or 1 is

ciﬁmoalltﬁﬁiﬁﬂlﬁﬂwzdwmﬂcﬂwmﬂnﬁ
|

fiv) What do you mean by critical point of a function ?

401 T T R e [ @

(v) Give an example of a function which is continuous on *. but
not differentiable therein.

o1 oA Tl i Rl ke SR B, RS ore wenfa 7
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(vi) 1If %f(XJ=4x3—% such that f(1)=0, then find f(x).
T —;—xf(x)="rx3—x—34 IS f(1)=0 A, (@ f(x) Tferean)

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

d’y _ dy
-3 = cos —
A’y _ [0y
—= = TIFA ANPINBRA FA WF T (T =) Far

o .
(viii) If 4" is ‘a non-zero vector of magnitude ‘@’ and i is a non-
zero scalar, then 2A4a is unit vector if .
| uﬁaaﬁmﬂimmmamzammmrmm
2Ad 9% 9 (o3 W, ;M

M i=1 @ A=-1
xx -_— 1
(@ a=|i| () a=o—r 20

(ix) Find the Cartesian equation of the plane
Fli+j-k)=2
where 7 be the position vector of any arbitrary point.
Foli+ =ik )= 2 e S8 e Sfevew TS 7 oz R
! Ao R R o3|

(x) Define Bermnoulli trials. |
I eBR sewt A
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2. Show that f:[-1, 1] & given by f(x)= _x§ is one-one. Find
the inverse of the function f: [-.1, l]» Raﬁg-'-e f- 2+2=4

fi[-1,1]- & F=wR e awwm fan a@g f(x)=L3| oTY6d
X+
T R f: [-1, 1] Range f { f 3 ~1fo7) Fow0oR ot SRvea |

OR/ &9

Let L be the set of all lines in xy-plane and R be the relation in
- L defined as R={(4,4)/1, is parallel to l, }. Show that R is an
equivalence relation. Find the set of all lines related to the line
Yy=3x+1. 3+1=4

AR xy - FAGTS L IR (@R AN L | (P96 (X L S @RS X%
R={(1, 1)/, I, 3 7rmam } @1 swgeye! 79| y = 3x+ 1T A9
I& FIAMIA QAR A1 Tferean |

/Provc that 2 tan™! x = sin™ lfx2 for xe [-1,1]. Also find the value
X

. O |
of sm(g—sm —-5 2+9=4
o ¥ @ xe [-1,1] IAR 2tan x = sin? 2X_ |
1+ x?
NS sin(%—sin“‘(-%n T W T 3
; »
OR/ wq

Show that (€I @) : 4
sin! (EJ +cos™! (i] + tan™ (ﬂ] =r
i3 S 16
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WE properties of 'detcn-ninants, show that

Refrra of oo TR grgea @

-a® ab ac
ba -b* bc |= 4a?p?c?
ca c¢cb -c?

OR / @%31

For any square matrix A with real entries, prové that A+ A’ is
symmetric and A- A' is skew symmetric matrix (where A’ is the
transpose of A). ' 242=4
e IR @ IFA CNEARMR @B 9 CNae® AT (Fae A+ A' TS wi%
A-A REm s (39 A’ tT% AT +meRe GNees) |

d o 4
5. Find Ey if 2+2=4
dy .
e Tferear 1

(M@x), x>1

2
(i) y=sin“1[1_x'], 0<x<l

1+ x°

OR/ 9%dl

“ 4
If y*=xY, fmd% _

W y* = x¥ qa,:x_yaawl
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6. Evaluate : fany two) 2+2=4
TR efa 0 ¢ (Rt wbr) |

dx
-[x+xlog-x

Il cos2x
Jﬂf/ 1+cos2x

(ii) Ie" sin x dx

(i)

Integrate : (any one) 1x4=4
o Cfevedt ¢ (fizenr «by)

. I 2x
x*+3x+2

o
3 4+9x?

(i)

8. For the differential equation xy% =(x+2)(y +2), find the solution
curve passing through the point (1,-1). 4

xy S = (x+2) (y + 2) Fown TR (1, ~1 ) R e o e
eE [T =4

OR / @)
Find a particular solution of the differential equation

%+ycotx =4xcosecx (x+0)

where y (% )= 0. . 4
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dy = x=0 Wﬁm ﬁmm&:ﬁl%ﬁmm
_4
—+ycol x xcosecx( )

zs y(7)=0.

9. Answer (i) and (ii) OR (a) and (b) :
TR T (i) T (i) FeAX (a) W= () :

2+2=4
cosx -sinx 0
\)}/If(ﬂﬁ) F(x)=|sinx cosx 0],
0 0 1
show that ( (74631 @) F(x) F(y)=F(x+y)
(ii) ~Prove that ( &9 4 @ )
2a a a
[ f(x)dx = [ f(x)dx+ [ f(2a-x)dx
0 0 0
OR / &%
2+2=4
x 2 6 2
@ 1f i =l13 5" then find x.
x 2| |16 2
TR | g ==’18 6[ W, (O0% x I IR Tfven

(b) If x=a(cost +tsint), y:a(sint—toost)
find 9Y
& .
j ' t) & 9Y wfver
T xza(oost+tsxnt), y = a(sint -tcos ' e
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10,”Show that the points A, B and C with positibn vectors
&=3‘:‘4.;‘4E, B=2f—j+£ and ¢=1-3j-5k respectively form
the vertices- of a right angled triangle. 1x4=4
A, B 9% C R¥3 sgR (o1 @y a=3i-4j-4k, b=2i-j+k T
¢=1-3j-5k | (e 1 Ry RRBIR it sTacid) Frger a1owt A

1. 3+1=4
(i) Find a unit vector perpendicular to each of the vectors a+ b
and @-b, where a= 3i+2j+2Kk and b= [+2)-2k.

G+b W% G-b (SN PR ACAE S 7Y (IR @B I (S
e 3% a=3{+2j+2k W% b=i+2j-2k |

(i) ~Evaluate the product
[RETE0! Tferedl
(3a-55).(2a+75)
OR/ @eq

Show that the points A(1,-2,-8), B(5,0,-2) and (1], 3, 7)
are collinear and find the ratio in which B divides AC, 4

ore @ A(1,-2,-8), B(5,0,-2) ¥ C(11, 3, 7) Reqredpt e
wi% B R¥E ACT 5 Ssifee et 3 Tiedt| :

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, what is the probabﬂity that one ball is marked with the
digit 1. 4
B IS 0 1 *Al 97 ATIBIR HFS 1001 7 AR By forgs B
CRRIRER *@1 g5 451 I e TN TS 291 9V I 13 By capm

ool e
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ynd all points of discontinuity of f where fis defined by
|x|+4, if x<-4 '
flx)=4-2x, if -4<x<4
6x+2 if x24

3 Ritmrer e R Tfvedt '8 £ 7o aew e wice

|X|+4, 'ﬂﬁ x<-4
flx)=4-2x, =f -4<x<4
' 6x+2 | x24

)./Using elementary operation, find the inverse of the matrix A

01 2
whercA=123. 6
311

cnfere afem o R A1 aferan @eew e v A=

W= O
— N =
- W N

OR/ &

Solve the following system of linear equations using matrix
method : : 6

Cleal oafed oead T AT Fwiae P 2= ¢

2x+3y+3z=5
x-2y+z =-4
3x-y-2z =3
15. _ 2+4=6

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

b1 J& Y (PSS 0-5 cm T G | WA A TR 7 e
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fi) Find the interval in which the function y is strictly increasing

and decreasing where y = x?e*.
y=x’e™* wemen! (P THTETS HO© y IEAW W% ZFH [ 4 |

OR / woqt
3+3=6

(a) ~Find the points on the curve x?+y?-2x-3=0 at which the
tangents are parallel to the X-axis.

X +y?-2x-3=0 379 R Rmfe =nfe X e, o R
e | |

(b) Find all the points of local maxima and local minima of the
ction f given by :
f(x)=2x"-6x* +6x+5 (if exist).

f(x)=2x%-6x" +6x+53 qRl KR f7ew 2T ot w1 o Ty
wiy wea e Y SRiea (dfiig e |

'16. _ 3+3=6
,\Mte:
W fofa = ¢ . : '
5
I|x+2|d.x
5 _
(b) Prove that
o B "
fsinaxdx=2
4 . 3
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Find the area of the region bounded by the curves y=x2+2,
y=x, x=0 and x=3. ‘ 6

y=x*+23IF y=x, x=0 W% x=3 @R WA (=1 T Fefy =1

17. 2+4-6

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

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

%G I *fE Y = e*(acos x + bsin x ) T Qo $IF a % b THTET
[ o AT S M|

(b) Find the general solution of the differential equation

dy 2
I — - .
xlogx —=+y log x

xtogx%-w:%:ogx o TR A T St |

OR/ o&q/

Show that the differential equation. 2 _ye%’ dx + ( y -2xe% J dy=0

is homogeneous and find its particular solution when y(0)=1.
. 6

e @ zye%dx+[y-2xez'de=Oimmmﬁﬁw
2 Revy sy Bfevea afém y(0)=1.

33T MATH [11] Contd.



ind the vector equation of the plane passing through the

M

intersection of the planes

720 +2j-3k)=7
7. (20+5j+3k)=9

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

(2,1,3) R @R QRME & 7. (20 +2j-3k)=7,

F.(20+5]+3k)=9 en qum b T @R WEHE @R TN

=

i)

fii)

A Tfeme |

OR / @eal

4+2=6
Find the vector and Cartesian equations of the line that passes

through the points (3, -2, -5) and (3,-2,6).
(3,-2,-5) % (3, - 2,6) g FCAN EEER 1 T% FGTH
sied Tfean

Show that the lines

perpendicular to each other.
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\_W; graphically the following linear progrsimmj_ﬁg problem. 6

iR Raare oo AR eafis et st sy

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

x22
xX+yz25
x+2Yyz26
y20

Z =-x+2y 3 ME® % AN T SRrea 1

x=2

xX+y25
xX+2y26

yz0

OR/ 943

A manufacturer makes two 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 :

Machines
Types of Toys l - -
A 12 18 6
B 6 0 9

Each machine is avai_lgbfc for a maximum of 6 hours per day. If the
profit on each toy of type A is 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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ma@wﬁAmB{!ﬁwqﬁmmfmmﬁﬁWﬂfﬁ“
TR W | W HoATIAS e sfwar A ey (A Zere)
free &1 —

cfoR
PSR AR
| I III
A 12 18 6
B 6 0 g

O ST 6 SO AT =T (R Soierg | T A R ST oes
7-50 501 oi% B Rea #6051 <{were 5 5ot A T, (redt (T M o wEn
IR tife ARG 1551 Wik B R 3001% s[een (AR IR AR |

20. 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

! 1
. other means of transport are respectively %, 5 1_16 and 5. The

1 1
probabilities that he will be late are 2’ 3 and '1—15 if he comes by

train, bus and scooter respectively, 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

mﬁ&wmmﬂﬂm‘mmr%m@nwﬂmwl

T G (0F G, I, FOR I Y INYR ERA TR g 3. 1 1
- 10° 5" 10

w%@,mm@mﬂam@awmwﬁmm%, 1

3

1

12 | P8 cde IR Wy TR T, (OTT (DI T TR | (o o (RIS s
2| (o€ AT ARA TSIl Fame '
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(@)
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OR/ &l

_ 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.

451 8 FarTe BARER 70%0 &, 30%Ca A o1 20% X 2
w%ﬁWﬁuWww|maﬁtﬁmﬁw_
i‘ﬁ'—

(a) SRl BRIER! TS FERIAH e T R CRAIRY e IR

[T |

) T (od R AR ITS A, o A A oo eI Refn
= |

Define independent events with an example. 2

B! TR TS A WA e

[15]



