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MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
ITe 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 4x12 = 48
Q. Nos. 14-20 carry 6 marks each 6x7 = 42

Total = 100
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Answer the following questions :

1x10=10

TE AR Bel fryl ¢

T

fiv)

w

State true or false :
ST (7 ST ) g

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

Rt 757 sikefe X = @@ @b G T £ x> X W S5

If (afw) cos™' x =y, then the value of y is (CS0% yI 4 20

(@) O<y<x
(b)) O<y<nx
— e
- — <y < —
(€ 5 =u=y

- -
(d/l 5 <y<%

Fill in the blanks
! IiE 27 T4 2

The number of all possible matrices of order 2x2 with each
entry O or 1 is

(TG 0 A 1 T 4107 TR 2R1 2x2 arew gasiq (T R 2
|

What do you mean by critical point of g function ?

951 TER e R e & goe

Give an example of a function which is conti
. . . Inuous on ®
not differentiable therein. X but

ﬁmWWWfﬁmﬁtﬁ;NWﬁf@@,ﬁ?@Wanl
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x4

m If %f =4x® - such that f(1)=0, then find f(x).

ﬂﬁ (1)=0 &, (%G f(x) Cfereat |

d ‘
a f(x) = : x4

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

2
dy_ [ dy
dx dx

d2 d .
a%% cosd—i WWWWWW(&%W@ iGN

. p
LM::) If a is a non-zero vector of magnitude ‘a’ and 1 is a non-

zero scalar, then 21d is unit vector if
W A @F S (ST Ui 9T TN ‘@’ Wi 4 9t oe (FAR | (ers @b
214 b UTF (©%q o, IW
() Ai=1 (W) A=-
1
22|

i) a=|4| (iv) a-=

\(}k) Find the Cartesian equation of the plane
r. (f +j—!€ ):
where 7 be the position vector of any arbitrary point.
Fo(i+ -k )= 2 wreedem S e Shedl v F e R
51 o R ﬁif% (34|

(x) Define Bernoulli trials,

Al aBR scEl |
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is one-one. Find

XShow that f: [ﬁl,l]—arR given by f(x)=x+3

the inverse of the function f: [_1, 1 ]—> Range | - 2+2=4

F[-L1]5 % vommr s qes Tl e f(x):x":3 | orgedt (A

BT QT | f:l-1,1]- Range f (fﬁﬂﬁm)ﬁa@@ﬁ%@ﬂﬁ%%@@|

OR / &<

Let L be the set of all lines in xy-plane and R be the relation in

L defined as r={(y, L)/ is parallel to I, }. Show that R is an
equivalence relation. Find the set of all lines related to the line

Y=3x+1. | 3+1=4
WIRE xy -AGeTS AT 7 (@4 Fe5f o3 L | e (@ LS TERG ATH

R={(L, 1)/l 1, 3 517 | 51 siwrwemor 79| y = 3 + 1 R 597
& FRERE @9 7<zforn) Tfaeq

Prove that 2 tan' x = sin! 2x

of Sin[f—sin‘l (—iﬂ D40=a
3 2)) -

5 for xe [-1,1]. Also find the value

+ X

AT T (T xe [-1,1] TR 2tan x = sin’! 2x
1+ x

5 |

NS sin (g--sinl’(—%n 3 W e =

OR/ @23

Show that ( C’fTﬂGQT' @)

. _I(IQJ ’ (4] . [63J
sin | — |+ cos — |+ tan —_— =
13 S 16

{
&
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Ag properties of determinants, show that 4

e o sigast 3l myed (@

—a? ab ac

ba -b® be |= 4a’b’c?
ca c¢chb -¢?

OR / §4q/

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
U T (T AW GIARRE 61 2o (TeieF AT CFa@ A+ A' MR© i
A-A [ mie (T A g AT orwiElRe () |

a

- Find Y | 2+2=4
/_D. 1n dx 1 =

- d
Ey Tlenedl Az

) log (logx), x>1

R
(ii) y:sml[l ”;_,JJ 0<x<l
1+ x
OR / 923}
dy .
x= y i~ 4
If y"=x7, find I
dy .
I y* =x¥ @, - Tl
- dx
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2+2=4

Evaluate : (any two)

W R w8 (R gir)

. j_L
- x + xlog x

1-cos2x
/i — dx
() -[ 14+cos2x

_{(wj/ f e* sinx dx
/ i Integrate : (any one)

S el ¢ (i «by)

" Jﬁ?x_

x*+3x+2

1x4=4

2/3

‘ dx
I 4+ 9x*

(1)

0

y : : , d
}/ For the differential equation xyd—y— =(x+2)(y+2), find the solution
X
curve passing through the point (1, -1 ). 4

dy R sy
xyaz (x +2) (y + 2) T 7T A= (1,-1) v wfew TN
IO T 70
OR / 92
Find a particular solution of the differential equation

d
_ﬁJr.ycotx:éLxcosecx (x+0)

where y(%):O. | 4
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—j—i’r+y.corx:4xcosecx (x#0) waal SEeGR R swiE Sfeer

Ts y(74)=0.

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

Ve T (i) W (it) G () W (b) -

2+2=4
cosx -sinx O
() If @) F(x)=| sinx cosx O ,
0 0 ]
show that ( myeal (@) F(x) F(y)=F(x+y)
(i)  Prove that ( 2wis &« (7 )
2a a a
_[f(x)dx= J-f(X)d}C-i- jf(?a—x) dx
0 0 0
OR / §23)
2+2=4
x 2 6 2 |
(@) If 18 x 18 ¢ |» then find x.
x 2
MR | g 18 6| T (908 x T 99 Tfpea|

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

find @ .
gi'x

. Ifq x =a(cost + tsint), y:a(sint—tcost) A, % Tleteqy |
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: : : ition
. Show that the points A, B and C with posi
!/LQ iVCly form

e e e o s Lt Ak ct
G-3i-4)-4k, b=2i-j+k and E=i-3]-5k respe | x4=4

the vertices of a right angled triangle.

A B EiE C B wmgi (939 @ d - 31 - 4] - 4k, p=2i-]7
G=i-3j-5k| (redl @ R fofbi @bl sz fage omoR A
}/ | 3+1=4
| ctors @+b

(i) Find a unit vector perpendicular to each of the V€
and G-b, where ﬁ:3f+2j+2lg and 5:f+2}—2k.
ol Bl OFE (ST

d+b OF d-b (TF VO (GRS TS oTH
G=3i+2]j+2k WfF b=1+2j-2k |

(i) Evaluate the product

pRERLIa) Thered

(36-5b).(2d+75)
OR / 2

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

m\emmA(lJTQ;_S)z B(SJ Ojrg)mc(llj 3,7)%@&%%
O B M@ AC < & wrpsifow ol a3 Tieied |

12 A bag consists of 10 balls each marked with one of the digits from
0 to 9. If 4 balls are drawn successively with replacement from the
bag, what is the probability that one ball is marked with the

digit 1. , | N
451 (MAIE 0 F A 9 (7 FANFLIEA BFe 1051 39 Wizl R Pres (5ive
(IR =@ T8 451 967 el Sl Tfersdl 2511 @Bl 39 1 Bfes o
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13. Find all points of discontinuity of f where fis defined by
|x[+4, if x<-4
fx)=9-2x, if 4-x-4
Ox+2 if x -4
f 3 Riveaels 3@ [ Blepsdt 2w [ Alall] Alalalad 7 L Uiy
i[-\\f"*- . v A4
F)=y =2x, I -4<x<A
lL Ox+2 gy x=4

1%@“8 elementary operation, find the inverse of the matrix A

A
01 2
where A=|1 2 3]1. 6
3 1 1

- .

chifere e arms R AT afsms (e Sfeea o9 A =

w — Q
i\ B
— W b

OR / 919
Solve the following system of linear equations using matnx
method : 6
(T Aafod ©a7q I QeTia e ey 2= 3

2x+3y+32z=35
x-2y+z =-4
3x-y-2z =3

Xﬂ 2+4=6

(i) The radius of a circle is increasing at the rate 0.5 em/s. What
is the rate of increase of its circumference ?

&5 &3 YA (FPYS 0-5 cm W@ AW | K ﬂﬁfﬂaqmmﬁmﬂﬁ
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i i : ncreasing
(ii) Find the interval in which the function y 1s strictly 1

.- 2 -
and decreasing where y=x"e”.

p ] 41|
y=x’e™ TENH (BIH TEARTS Ho© y 4 i ZIETH faefa

OR / &Y<
3+3=0

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

3 Tl % T
x2+y?-02x-3=0 a1 f fRope e x-wrwd A, e 149
Tferedr |

./Cb’y”"’Find all the points of local maxima and local minima of the
function f given by

Fx)=2x"-6x* +6x+5 (if exist).

f(x)=2x% —6x% + 6x + 59 gl W3 fewe ZAR TR T TE FT
ey e a7 Theeal (s wie) |

— i
. 3+3=6
/ (a) Evaluate :

W fasfa @t ¢

[x+2|dx

tn 1

(b) Prove that
2l 41 (A

7 :

. 2
sin® xdx ==
3
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OR /&34

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

_ 2
Yy=x +2Wy:x, X=0 9<¢ x=3 @@W@W%?ﬂ%ﬁﬁﬁl

\/ | 2+4=6

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

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

UG 3G AR Yy = e” (acos x+ bsinx ) I A0 &7 a T b ToFE
T SRR STROTH! 5o @ |

(b) Find the general solution of the differential equation

xlogx@jty:glogx_
dx X

d 2 < - -
xlogxa%+y = ;Zogx T FEIAHIR AR TGN e |

OR / S4q!

Show that the differential equation 2y e/y dx + ( y- Qxef/y 1 dy =0

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

dedt @ de%‘dﬁ(y—%e%jdyﬂawﬁaﬂmmﬁﬁw
29 ReI9 Twiae Sferear @fomr y(0)

il

1,

33T MATH [11] Contd.



18. Find the vector equation of the plane passing through the

intersection of the planes

il

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

=i

~!

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

(2,1,3) = W @t s 720 +2) -3k )=7,
P (20 +5]+3K )=9 e it <5 791 (R4 ACSTA CATAl FTGTS
(O3 AN Tfepeq |

OR / 934/
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) 9% (3,-2,6) @ WE@TN @4CFH (SF1 W% IOGIT
TR Tferedl |

X-9 _Yy+2 z X
7 -5 1 1

(i) Show that the lines

perpendicular to each other.
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}9. Solve graphically the following linear programming problem. 6
iR Raeace wor Cafda eialfiis SEpincsia a4 g

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

x2>2
X+y=5
x+2y>06
y=>0

Z=-x+2y I WS wiE W a6 e o

~
1
2~
NN
i o

[g)!

Gt

A‘.TQ

(=
(R
-]

OR /g9y

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 1s given below :

Machines
Types of Toys f————-
I ] 11
A 12 18 6
B | 6 0 9

Each machine is available 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

1 13] - Contd.
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4T 2FTTHE A Wi B 73 [ o ToNR 0@ | T i FO 4 (b
T T | S (s eifers! e A erareny (R0 1)

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

i TEA® 6 9hie AT ﬁ%mﬁaﬁmwﬂﬁAﬁwﬁ%@iW
7-50 5 i B faem &fSth! s[waiie 5 5aite mie g1, (ryedl (T A Al Seie
A Wl AR«@ 1551 o B fieg 30510 sfom tons R a1fR |

}}; 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 respectively —, —, — and S - The
- 100 5 10 .
o : 11 1
probabilities that he will be late are 23 and T 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

T PfFAT o (9T <7 TR A A | 74 Sfoeror == G305 o)

T (T (€ G, T, Fol8 3 o INEE @R TEREEE T e L L

10" 5”10
2 . 11
TIF = | G, AR A FOHIA 5171 (96T AeTH (RIS FBIRSIER W 7 3 =

1 o . .
rﬁlﬁfﬁﬁﬁﬂﬁwww,mﬁﬁﬁmmifwwcﬁm@m
T | (O€ AHI @RI Foifel Koz
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(1)

(1)

33T MATH

OR / 24!

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) 1f she reads Hindi newspaper, find the probability that
she reads English newspaper.

451 9! fNarTe wideTs 70% @ &, 30% @ R O 20% (7 7
HiE TG Teaky AR FFC Aw | APPSO qE] Bal KA A
T —

(@) SIS T are gaERE I 27 3 18 @Iy ek sers

AT |
(b) A (€ =7 eR FFe 15, (9% TAG! AefF N FEider [T
4|

o

Define independent events with an example.

&t TR (TS 7oy oK FRE



