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1. Answer the following questions : _ . 1x10=10

©F] 2PARE Tl a8

(i) State true or false :

uF 7 g s

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

R I AL X I AR @B AT T f 1 X — X T A0 |

(i) 1f (I) cos™ x =y, then the value of y is (I yI I T=)

(@@ Osys<sn~«x

(b) O<y=<.~x
- Vi
L gy

() — =¥Y=73
-

(d) T(y(%

(i) Fill in the blanks :
-] ST o7 A 3

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

Womlmmﬁﬁawzxzwmmwwmﬁ
|

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

GO Tome FIfes [ e & e

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

<51 TR TurRd T RS RS wiRftm =, e oite seaeig A& |
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(vi) If %f(x)= 4x3 —% SL.ICh that f(l)-—-'O,' then find Fla]- .
Tm %f(x)=4x3—% ACS f(1)=0 W, (908 f(x) Sfered|

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

2 3
%= -

d? [ a - -
E%= cosay o ANFIMDR &= % Tt (7 o) @rart

(vitii) If a is a non-zero vector of magnitude ‘a’ and 2 is a non-
zero scalar, then 22d is unit vector if '

wiﬁa«qf%wc—%‘awmﬂm‘a’wzaﬁwmmmaﬁ
2A.a ol GTF (S31 =W, M

@ i=1 ’ i) A=-1

o o . ,

214

G a=14] gl am

(ix) Find the Cartesian elquation of the plane
Foi+j-k)=2
where 7 be the position vector of any arbitrary point.
F(i+j-k )= 2 TSI FEE AT Terea s 7 chaﬁmm
ﬂt‘r oz ﬁm [EGSEACERT

(x) " Define Bernoulli trials.

Al eieBie Fee |
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2. Show that f:[-1,1]- & given by f(x)= XS is one-one. Find
X +
the inverse of the function f:[-1,1]— Rangef- 2+2=4

Fil-1,1]> R TEEOR RS GEE @ IR F) =21 orge @

TG RFR | [ 2 [-1, 1 ]> Range f ( f T #R7) TeWOR 2= Bfsed |
OR / Q1

Let L be the set of all lines in xy-plane and R be the relation in’
L defined as. R={(},1,)/, 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
RTE xy - TS A FHA @AR A L | (Tedl (@ LS &G AR
R={(l,L)/], l, I 5=EH } &6 FAgevol A& Y =3x+ 1@ 790
T& AFCETRIA @A AL2S00! St |

. 2 :
3. Prove that 2 tan™ x = sin™ ; x2 for xe [-1,1]. Also find the value
- +Xx :

. 71'- v, 5] 1 ’ _.
sin| ——=sin" [—— | |. 2+0=4
of. (3 ( 2)] _ _ +2

g T @ xe [-L 1] IR 2tan"x=sin”12x2 |
. + X

S sin[%—sin'l (—%J) 3 TR AT ==
OR/ &2l
Show that (WY&l (T) - 4

sin — | + cos — | + tan — =
- 13 S 16
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4. Using properties of determinants, show that = - : 4
e «f eicant R @mysal @
-a®> ab ac

ba -b2 be |= 4a2b?c?
ca cbh -c?

OR / <41

For any square matrix A with real entries, prove that A+ A is
symmetric and A-A' is skew symmetric matrix (where A’ is the
transpose of A). 2+2=4
oS TN (T BT CUARKR @6 19 (NaF AT (FI0 A+ A’ TIEO W%
A-A e e (T8 A T@g AT FiERe (e) | |

F .

d | : _

5. Find —.if | < 2424
Y wpea Tz
dx ‘

(i) log (lng), &=L

(i) ,y=sin"1(1 xz), 0<x<l
- L4 K :
OR / 921
dy ,
If y*=xY, find —= - _ 4

3 y* = x¥ =@, Z_g- el

33T MATH . ‘ v [5] Contd.
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6. Evaluate : (any two) , _ | 2+2=4

TR [ =1 ¢ (R 5hr)
T e ax___
() x + xlog x
. 1-cos2x
; (W I 1+ cos2x ax

(iii) [ e* sinx dx

7. Integrate : (any one) - | ' _ 1x4=4

S ©feredt ¢ (fe «@by)

: '. J‘ 2x
v %2 +3x+2
- 2/3 o
(11) 'f 4 +9x2

0
8. For the differential equation xy% = (x +2) (y +2), find the solution

curve passing through the-point (1, -1). ' 4

:xy% = (x+2) (y+2),wmﬁm (1, -1) Fr= ofses =1 A=
IerorE R 7 | |

OR / &3l
Find a. particular solution of the differential equation

gg+ycotx=4xcosecx (x=0)
dx %
where y(%)=0. ' ' - 4

33T MATH (6]



BIKALI COLLEGE LIBRARY

?I’GV y(%)-——-o

Answer (i) and (ii)) OR (a) and (b) :
e T (i) S (ii) WA (a) O (b)

dy+ycotx=4xcosecx (x#0) sge] FEER [T g Sferea

18 6

2+2=4
cosx -—-sinx O
(i) If (I@) F(x)=| sinx cosx O],
A 0. 0 1
show that ( Myeq @A) F(x)F(y)=F(x+y)
(i) Prove that ( e A (T )
2a .ooa a
[ Fl)dx = [ f(x)dx+ [ f2a-x)dx
0 0 4 -
OR / 524t .
. 2+2=4
x 2 6 2
l ' I, then find x.

(@) If ‘18 x

(b) 1f x=a(cost +tsint), y=a(sint-tcost)

ay
dx

find
Tfg x='a'(.costl+ is'int), Y =a(sint—tcost) @,'-Z—z Tferedl |

. 33T MATH . [71 Contd.
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10. Show that the poinvts A, B and C with position vectors’
a=31-4j-4k, b =2§—j’+l€ and C = {—3_;—5]5 respectively form
the vertices of a right angled triangle. - 1x4=4
A, BEIE C R SRTN (838 TN a=31-4j-4k, b=2i-j+k =%
E=1-3j-5k | oryeal (@ &y FoRBIZ @bt it frger o19m a1

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

a+b wE a- mf‘aﬁﬁﬁmaﬁ—mmuﬂw«wmﬁ
© a@=3i+2]+2k HF b=1+2j-2k |

- (i) Evaluate the px_-oduct
FROFED Tt
(3a-55).(2a+7b) .

OR / §2qf

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

e @ A(L -2, -8), B(5,0, -2) W% C(11, 3, 7 ) R @@ @=dm
mBﬁmAcas%won—@ﬁm%%em

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 probability that one ball is marked with the °

digit 1. 4
aﬂfﬁm—oawﬂaﬂ\mﬁ%— 101“;1:13@11@@13&5@@%%
cmmwwwmaamﬁawwwfammwmfﬁﬁr@m
Foife! Fume
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13. Find all points of diséontinuity of f where f is defined by

14,

15.

[x[+4, if x<-4
flx)=9-2x, if -4<x<4 .
Bx+2 if x24 ‘

£ 3 fiftzror e 7 BRTeal TS f To bl GEWE WBRE SI0L
| |x|+4, aw x<-4

flx)=4 -2x, aff -4<x<4
6x+2 g x=24

Using elementary operation, find the inverse of the matrix A
01 2 : .

where A=|1 2 3. . . 6
311

W= O
_ N =
= W N

cifere eifert acel TR AT efew e Shieal s A=

OR / &i2d

Solve the following system of linear equations using matrix
method : ’ ‘ 6
Gl #&foq ©a SRNRe A i fefa <= 8
' 2x+3y+3z=95 | ‘
x-2y+z =-4
3x-y-2z =3

2+4=6

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

a5 J&I PP (FFES 0-5 cm W AW | TR ~{RfE gfag 29 feame

- 33T MATH : [9] : Contd.



(ii)

(@)

(b)
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Find the interval in which the function y is strictly increasing

and decreasing where y=x*e™*.

y=x’e™ T (FH TIARTS FoS y IFTH S oA e 11

OR / &2l

343=6

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 IS A e e x-orvs e, iR /g
Tferear) ‘

Find all the points of local maxima and local minima of the
function f given by

f(x)=2x®-6x*>+6x+5 (if exist).

f(x)=2x°-6x2 +6x+53WﬁfﬁfWW9ﬁ$mW5ﬁﬂ

aﬁ%wwﬁﬁﬁa‘%@m (M SR) |

16,
(a)

(b)

33T MATH

3+3=6
Evaluate : '

i el = 8

?|x+2|dx

Prove that
b PY) 0 o ) IR

7 2
_{ sin® xdx ==
5 3

[10]
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OR / &34t

Find the area of the region bounded by the curves ym=x+3,

y=x, x=0 and x=3. ' ‘ 6

y=x’+2 qF y=x, x=0 O x=3 @IAZ O ¢Fa] I Fefa 1t

1%, a | ‘ 2+4=6
~(a) Form a differential equatlon representing the given family of

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

2me 3@ #IRAE Y = e (acos x + bsin x ) 3 Ao $IF a TE b AT

_(b) Find the general solution of the differential equation

- dy 2
l —2 +y=—logx
xogxdx Y X gx.

d 2" : |
xlogx?d%+y=;logx SR TPICHIR AR AN e |

OR / <1

Show that the differential equation 2y eA’ dx + (y 2xeA ] dy=0

18 homogeneous and find its particular solutlon when y(O)
6

oot 1 2y o4 e+ y~2xe7* | dy = 0 3 S et s
Bar o, T Sfreal @feal y(0)=1.

33T MATH - o[} | Contd.
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18. Find the vector equation of the plane passing through the

intersection' of the planes

and

(2i +2j-3k)
.(2{+5j’+315)

=~

7
9

~

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

(2,1,3) TR IeE @EE o 7. (20 +2] -3k )=7,

7. (20+5]+3K)=9 dHres YU FORH T @R ACHE @RI ATOT
CSF] TN Tfered |

(i)

(i)

33T MATH

OR/92dl

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) W% (3,-2,6) R @M ®LerE c@awaﬂcﬁ@ﬂ
AR Sieed | ' '

x—8 yY+2

Show that the lines =Z and ==-4:2

-5 1 l: B2 8
perpendicular to each other. .
el @ x;S - y+52 -2 o 2V 2 i qom oo T

. [12]
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19. Solve graphically the following linear programming problem. 6

R e oeR @R Arsifie AHIER wEiaE o€ o

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

X2 2
xX+yYy=93
x+2y=6

y=20

Z = —-x+2y I AE® OE 7AW Sieea o

xz2
xX+y=25"

x+2y=26

y=0

OR /@4l

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
' I 91 II
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

33T MATH [13] Contd.
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G ARETTEE A W B 7% R ol o A | 2 AN o 4w il
Wmlwmﬁm—aﬁmmwmﬁam(ﬁﬁﬁaﬁwr)
frsre v —

csifow
AT AT
I 11 111
A 12 18 6
B 6 0 9

iR ST 6 R A AR ISR BeteTE =1 A A R eifoust oes
7-50 5 9% B R« AfSTH1 o[oeme 5 5HeF & &, (TS (T A% &S 6eie
IR e AR 15T O B [Req 30TiF <ot (ouR SRR #Aifeiq |

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, scdoter or by

3 1 1
other means of transport are respectively 10’ 5’ E and 5- The
P . : 1 1 : ' -
probabilities that he will be late are 2’ 3 and 12 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

o BRI aan @I #4511 SR T F 0 | =7 wfoereit 2@ G301 Tl

3 1 1

W @ (98 @I, AT, FOR I WY IIFE (@R FEROER &F 7511—6- oy

1

|@%wmmﬁareawmﬂ@rﬁ—mﬁm 70 3 I

E|ﬁ*@c—enﬁwmm COlT (O€F /e 72 | (5€ 3 (AIRMS A

7| (o8 W TR FSie e
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OR / 524t

() 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.

(a) Find the probability that she reads neither Hindi nor
English newspapers.

(b) If she reads Hindi newspaper, find the probab111ty that
she reads English newspaper. :

- 51 Pal RS ga e 70%@1% 30%@3"3@@@20%@%
m?a@hﬁaﬁwmlmaﬁ@@aﬁw

TH —
(@) mﬁﬁ%%emwﬁﬂﬁw%m“m@ (@R AR IES
FAGL
() I cod fiﬁm—ﬁwm m?ﬁﬁmwﬁ@ﬁcﬁ
|
(ii) - Define independent events with an example. 2
| Bl TR TICS Fog WoAl FeE! f
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