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Full Marks : 100

. Pass Marks : 30
Time : Three hours

The figures in the margin indicate full marks
e figures 1 for the questions. °

Q. No. 1-(i-x) carries 1 mark each . 1x10 = 10
Q- Nos. 2-13 .mm; 4 marks each 4,(12‘ = 48
Q. Nos, 14-20 carry 6 marks each . _ 6x7 = 42
| | Total = 100
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_A..nswe'lj the following questions : S - 1x10=16
(i) State true or false :
oT (7 YT Tl 8

~On any finite set X, an. one one functlon f: X-> X is

necessarlly onto.

ﬁmﬁﬂﬂﬁxamm@?ﬁw f X—)X WWI'

@i If (’Jﬁ) cos'x=y, the'n' the value of y is ((30% y3 W ¥5)

(@) 'OSylSﬂ'
(b) O<y<=z .
-7 T
—<y<Z
(c) 3 SY=3
. 0 |
(@) —2‘<y§%

(iii) Fill in the blanks :
The number of all poss1b1e matnces of order 2x9 Wlth
entry O or 1 is each

cﬁa@ﬁo'at 1 tasﬁmsﬁavmzxz T TSR mamq?mﬁ

(iv) What do you mean by critical point of a functmn?

@W@mﬁﬁ{f?{wﬁﬁ‘f’

(v) lee an example of a function which is contmuouS on A
not differentiable therein. MR but

@mwwﬁmﬁmmwﬁmmmmwm
M
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(i) If % Fx)=4ax° .-_;3_ such that f(1)=0, then find f(x).

ﬁﬁ% f(k)ﬂf-—% W,f(l)%o =, (S f(x). Tfereai |

| (vii) erte the order and degree (1f ex1st) of the dlfferentlal equation

. 2 : . ) ' ‘. ’ .
4y cosf’.l/. R NI T W W (3 W) Bl |
(vzn) If G is a non—zero vector of magnitude ‘a’ and 3 is a non-

Zero scalar then 2Ad .is unit vector if

T @ ff Py (0T F I AN ‘o’ 1% 2 9§ S Wlmaﬁ
2iG <l s (S5 T, M

O -1 @ a=-1

(i) a=141 S asgi

~ (ix) Find the Cartesian equation of the plane

Fivj-k)=2
" where 7 be the posmon vector of any arbltrary point.
F.(i+j—k) 2 N0 ""W?‘iﬁ@ﬂﬁwﬁ%mm mﬁm
45 i R S coF

() Define Bernoulli-trials.

Aiffer eicpBr el |

BTMATH .- NEI . | Contd.



2. Show that f:[-1,1]>R given b x _\‘ .
Y f( ) xX+3 is one~0ne. ‘Find

‘the inverse of the function f: [-1,1 ]-)Range f. i
: ' : - ) 2+2=4

f:[- 11]»1121%1?@@%@1@%%% =
f(x) x\_l_gl(,'ﬁ‘-zieajcz[

B Wnﬂ?ﬁl»f: [—1,1]—>Rangef (fwﬁﬂa)‘«mmeﬁm
. @igi\ﬁzﬂl
| o OR/ &3
Let L be the set of all lines in xy- plane and R be the rops ..
L defined as R= {(1,1,)/1, is parallel to L }. Sho Telation in

W th .
equivalence relation. Find the set of ail lines re] at R is an

I& IR Ww\ﬁ%ﬁwl

. aty :
y=3x+1. , , *d 10 the line
o 3+1=4
QR xy - TOTS wwwmﬁé@“@mm@qu |
R= {(11,12)/11,123ww}aﬁﬂwﬁmly 3x+41 " TR
(R 1w

3. Prove that 2 tan™ x = sin™! for xe [-1,1]. A1 '
' L+x* S?ﬁ d the yajye
of sin —-—Ssin —5 . . ‘ o
- 3 ' _ .t 2+2=4
o xe['—l,l]ﬁm 2 tan*! x = sint 2%
, 1+ x?
. | .
H9ACS szn(g—sm ( 2)) 3 3 Ry =)
OR/ @waa | | £
Show that ((TY€d ()
: 4

() g ()
sin (13 + COS 5)% n 16“_”
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4. ‘ USing properﬁcs of determinants, ShOW that . ) - - 4
e f agme 3R e cﬂ
_a2 ab aC : 2 2
ba -b° bc = 4a*b’c
ca ¢b —C , - )
oR / @
For any square rhatl‘lx A Wlth real entries, prove that A+A is
symmetricqand A-A is skew symmetrlc matrix (where A’ is the
C 2+2=4
transpose of A).
U Y (7N mﬁﬁﬁ@aﬁa‘ffcﬁ’lﬂwm (FqS A+ A TS S
T A- A'ﬁzm;mﬁg (TS A'MA@WWM |
| g Y | 2+2=4
S. Find -2 j
o Serear TR
(i)  log (log x) x>1 |
2\ - '
1-x _ 1
i) y=sin" (-iT;j'): O0<x<
OR / @31
dy 4
If y*=xY, find EJ_C-
) o Y TRt
ﬂﬁ yfc =xy E-ﬂ, —d‘;_ A
33T MATH [5] , Contd.




6. -

Evaluate : (any two) | . | o
R e = s (Rt ghr) T 242

x+ xlog x

@

1-cos2x
l1+cos2x -

@

(i) [ e* sinx dx

Integraté : (any one) e |
Wﬂw%ﬁw (ﬁmﬂmﬁv L e

2x

0 e

2/3

(@)

3 4+9x2

For the differential equation xyd— = (x + 2) (y + 2) ﬁnd th

curve passing through the point ( 1 -1). | s’Olutlon
xy—--(x+2)(y+2)WﬁW‘ﬁW (1, —-l)ﬁm% 4
JGIeT Fef < | e
OR/ w?/ar
Find a particular solution of the. differential 'équation
—Z—‘z-+ycotx=4xcosecx‘(x¢0) ,~ '

where y (% ):

4
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%+'ycotx;4xcosecx (x#0) SRR FRIUER FOR o %‘%\'@

Ty (’72)*6- |

Answer (i) and (i) OR (@) and ®:
et = (l) Wi (1) &9 (@) I (D) :

2+2=4
4 cosx -sinx O
() If (xf) F(x)=|sinx cosx O
| Tl 0 1)
show that ( 7467 @) F(0)Fy)=F(x+y)
(u) Prove that (_ et al @)
If(x)azx='»jf(x)dx+ [ rea- Har
0 0 _
OR/W .
2+2=4
| x 2 |then find x.
(@ 1f ‘18 x |18 6 |
x 2|_|6 2 v aw%f?wml

(®) 1 x=a(c':osﬂth+ tsint ), 'yf:a(sint—tcost)
find ay
" gza(cost-+fsint), Y =a(sint‘.-tcost) =, -~ et

[7] ‘ Contd.




10. Show that the points A, B and C with tpr‘i—tiovn ‘
- . - - PN - -. - - o T ) . . VeCt
G=3i-4j-4k, b=2i-j+k and c=1- ors

.the vertices of a right angled triangle.
A, B 91 C RAEE ORI (S8 T =31 -4]-4K, hogi_
&=1-3j-5k | oreq (@ Ry ORI 1 STCAT gy oy

3j-5k. réspectively form
1x4=4

IE

11.

(i) Find a unit vector perpendicular to each of tpe ve 3+1=4
: C

and a-b, where @=3i+2j+2k and b=i42j_or
. | ~ ~2k.
a+b W% d-b c\ﬁa@ﬁmm@mmﬂﬁ .
Tferedt T @=31+2j+2k W% b=1+2]-2k | T o
(i) Evaluate the product |
| oReRFECO SRRl
* (3a-5b).(2a+75)

OR/ Wl

‘Show that the points 4A(1, -2,-8), B(5,0, _.2.)

. A . . a‘nd C s
are collinear and find the ratio in which B divide (

_ livides 4,
medql @ A(L -2, -8), B(5,0,-2) W% C(11, 3, 7) ﬁw
Wi B R ACS & Ggaires ot 3 Sfieat

11, 3,7)
4

12. A bag consists of 10 balls each marked with one of
0 to 9. If 4 balls are drawn successively with replace, digitg from
bag, what is the probability that one ball is ma:_?{en from the
digit 1. . &d With the

aﬁm—woawﬂawwn@%@ﬁ%ﬁlommmmm 4

IR ] g5 4B T Ao T SR 7 | Gy 1 7 B
W 1@ &

Feifeet e ﬁ%m
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tors g+ b

TR

~

13. Find all poirits"of discontinuity of f where f is defined by
| | x|+ 4, if x<-4.
f(x)={ -2x, if -4<x<4 ' ‘ 4
|l ex+2 if x24 _' .
3 RifSror e R SFGA TS f F0! G FRERE SR
|x|+4, 3@ x=-4 :

Fx)= _ox, M —-4<x<4
6x+2 A x4 |

14. Using elemehtary opération, find the inverse of the matrix A

: Jo 1 2 .
‘where A=|1 2 3| 6
311 g :

w - O
—_ N =
- W N

cnfers &‘%Fmﬁm‘ﬁ ?ﬁﬁAa e{’l%(ﬂﬂ W'mm e A=
‘OR/ &2dt

Solve the following system of linear equations using matrix.

method : : : 6
el IEoY OO AN ey AN Fefa 1 ¢
2x+3y+3z= S
x-2y+z =-4
3x-y-2z =3
15 2+4=6
() The radius of a circle is increasing at the rate 0.5 cm/s. What
| is the rate of increase of its circumference ?
<5t g A (RIS 0-5 cm T AT | T SRR e 79 R
33T MATH [9] _ Contd.




(u) F1nd the 1nterval in Whlch the function y is stnctly ll‘lCreasmg

and decreasmg where y = x2e™

y=x" Wﬁt@awrya@mmmﬁcﬁwli

. OR/WW

3+3=6
- (a) Find the points on the curve x> +y? —2x 3=0 at Whlch th
: tangents are parallel to the X- ams ©

'x+y_2x3 OW@WWXWW :
Blenedi | ‘ | mﬁﬁ,

(b) F1nd all the points of local maxima and local mlnlm
fundtion f given by

f(x)=2x-6x* +6x+5 (if exi'st) '

a of the

f(x)=2x° —-6x +6x+53mﬁﬁfwwﬂﬁ%m S .
WWWWW@(WW! IR

16, |
(@) Evaluate :

T e = e

?|x+2|dx
5

(b) Prove that o -
ﬁﬂT‘TW )

% )
-J' sin® xdx ==
° ‘ 3
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vy x, X = OandJC3

‘Show that the differ

Tai R T

OR/ el

e region bounded by the curves y=x>+2,
' : : . . - 6

Flnd the area of th

Y=x2+2 qF y=%, %= osn@x smﬁwwmaaﬁﬁ'ﬁcﬁwl.

’ 2+4=6
1 equation representing ‘the given family of

| erentla
(a) Form a dlff (acosx+ bsinx) by ehmmatlng arbitrary

curves Y=

constants @ and b. L ,
»e"(acosx+ bSIHX)EWmaWbWW

ge neral solunon of the d1fferent1a1 equation

(b) Find the
- o dy! +y= —2—logx
- xlog* 3 x

, gx_a_zg;rw%zogk SRR AR I S et |
X0 .
dx :

OR/ 9%

R / N\
ential equation 2ye/ydx+(y—2xeA‘) dy=0"

d find its particular solution when y(0)=1.

) us :
is homogene® : : | 6

%dx;(y—Qxe%)dy=03Wﬂﬁmqm.Wm

' 2y¢e
yedt @ et G 40)=1.
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18. Find the vector equation of the plane péssing'tvhrough the
intersection of the planes ‘

3 (2f +2] -3k )= 7
r. (21+51+3k)=9‘

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

6
(213)WWWWr (2f +2j -3k )= 7,
?-(2i+51+3k) 9 Wwwwmmmw
(o5 T S ' ~
OR/ @33t
4+2_6

(i) Find the vector and Carte31an equations of the line that pagges
. ses

through the points (3, -2,-5) and (3,-2,6).

(3,-2,-5) W (3, ze)Wﬁ\mﬁmwmmm-

wﬁiwt %ﬁws

L . x-5 . x
(i) Show that the lines x-5_Y*2_Z and ==4_z2
‘ 7 1 1 2 3

perpendicular to each other.

x-5_yt2_2 gqm X Y_Z |

. Solve graphlcally

the followmg linear programming problem. = 6

mw—mwmﬁ\w@ﬁwﬂw° |

e
Max1mlze and minimiz

=-x+2Y o "
subject to the copsUaln

x=2
x+yzd
x+2yz6

ﬂaﬁﬁw%fémrw |
Z=-x+2Yy Gﬂ'@ws

x22
x+y25

x+2yz0
yz0

- OR/ 9%
s two types of toys A and B Three machines

ose€ and the time (in minutes) required for

en below : .

5L |
-/ jlable for & maximum of 6 hours per day. If the

is &Vt Rs. 7-50 and that -h toy of type
rnaChmc of type Ais Rs. /-0U an at on each toy ‘
g?;élt on €8¢ oy t}1,5 toys of type A and 30 toys of type B should

Bis Rs. & St red in 2 day to get maximum profit. 6

be manui@

[13] | Contd.
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. 20.
~ that the probabilities that he will come by train, bus, scoote

- R T AR 15w B Rew 3051 9N TR 3 g,

Q@HWAWB@ﬁ«WWW|WWFﬁWW

W@IWWMWWWW(W&&%) .

ﬁmt@w—'
1 |1 I
A | 12.] 18 | 6
B 1 6 O' "9

twﬁasmsmwﬁamﬁﬁn Cﬂf@ﬂ%ﬂﬁ'ﬁ?'@lﬂﬁAﬁ«ejﬁﬁ

7-50 530l W% B R aftht sfesiie 5 53ite oS &, (el Qo5 w1

TS oty

A doctor is to-visit a patient. From the past experience, it‘is

: 31 1-
other means of transport i —_ =, — 2 ,
o \ P ae"e respectlvely 10’ 5’ 10 and < The
robabﬂ1ues that he will | =, = —
P will be late are 7> 3 and 12 if he o es by

train, bus and scooter respectlvely, ‘but if he comes by Other p,
of transport, then he will not be late. When he arrives, he is cans

What is the probablhty that he comes bY bus? Jate.

6

aw%%&wm@%ﬂwwmmﬁlﬁmwﬁmw
I @ o8 @%m@ﬁmwmmmm o L

5:\

° 10

m@%wm@meﬁamawmmm %‘j

|%@ﬁeﬂﬁwmm mmawmlmtﬁcwm
ﬁ|mmmﬂ@mﬁwm? |
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o
T Of by .

Rl

Ina glrl
. 30% read En

. Eng
(@) Find the

she read
e W 70% ¥ &, 30%@?@@%@:1@ 20%@1%%
aﬁﬂjﬁmﬁaﬁmmlmaﬁa@aﬁw
R .
A B} meg@ﬂa@m%ﬁmm @mﬁﬁwﬁw
(@) "@"‘i 2
el
| .ﬂﬁ 66\3 fﬁaﬁﬁw S 2T, (9% RS IeR 2R ﬁ@lﬁ@i oLt
(b) il | . |
C ) dent events with an e:’:ainple. S 2
D’eﬁne» indepent R fmn
5! B
[15]
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. OR/FW

- 2+2=4

70% of the students read Hmd1 newspaper,
h newspaper and 20% read both Hindi and
s. A student is selected at random.

s’ hostel
glis

lish HCWSpaper
probablhty that she. reads nelther Hmd1 nor
wspapers .

-Hindi newspaper find the probablhty that

ds’
(b) If she reads EngllSh newspaper.

English 7°




. 20;

QWWAWBEE%«{WWWIWW%%@@W
S | S GBS 2ifth! ~ees A1 ISR TR (R fpy
frete 1 — | ' ' . i)

7 o
@ . v
_ el 11 I
A e | sl 6
B 6 0 9

WRE AE® 6 TR AT A mﬁ%mﬂlﬁAﬁmmw
7-50 5l S B R 2ot o[ears 5 GRits S 2, (el mﬂzaﬁssmm;
e e ARG 15T wis B Riga 305 71 (9TR TRa wifajq :

A doctor is to-visit a patient. From the past eXperience, it is |
own

that the probabilities that he will come by train, bus, scooter i
¥ ; : i
U

other means of transport t; 1 3 A .
P are respectively 10’ 5° 10 a_md _Sh-.The
. :

probabilities that he will be late are > 3 and 75 i he comeq by

train, bus and scooter respectively, but if he comes by other me
of transport, then he will not be late. When he arrives, he is la?s
dtle.

What is the probabilify that he comes by bus P . 1

& T ﬁ%ﬂ-@%ﬂ%;@ﬁﬁiﬁﬂﬁmﬁl?ﬁ%@i@@.w AR B e

ﬂmmﬁé’@?ﬁ,mgﬁamwmmﬁﬂ@wo. m%,i 1
5' 1o

= : 1
Wg*@,WQWWC@wW A TeiReEE e —, L

élﬁﬁﬁeﬂﬁwmm,mcﬁﬁmmm@@mcmw

zo| (0 A i Feifrer {2
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In a gil‘
30% read ED

33T MATH

OR/ &4l

, 2+2=4

70% of the students read Hindi newspaper,

lish newspaper and 20% read both Hindi and
pers. A student is selected at random.

robability that she reads neither Hindi nor

IS’ hoétel,

English newspa

c the

(a) F‘md.Sh L ewSpapers: 3

cads Hindi newspaper, find the probability that
she * .

70% @ T, 30%CT TG S 20% feeat

aﬁrﬁﬁmﬂz %m@ﬁmﬂwlaﬁiﬁa@mﬂ@ﬁﬁﬁw

(b)

z4l |

Jopen dent events with an examPIC. 2
n
Defin® lcﬁ i 7 T el e
«ol IR '
B X
[15]




