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1. Answer the following questions : j 1x10=10
feaie exjeflE Ted (el
(i) State true or false :
o ST el 8

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

@GR! P S X -9 T @I AR ToW 2 X > x Al
SRS |

(i) If (@W) cos'x=y, then the value of y is (Sls y-93 4 2@)

(@ O<ysn~x

(D) Oi< 1/ <7
= AL T
M e
(ehism s

—r ,
(@l U %

(iii) Fill in the blanks :
W7 el el 8

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

el 0 Al 1-9 5107 F0e «iF 2x2 qieed FEaeE Glemrsd A
DI | S 4 :

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

G TR TGP [ @0 5 @i

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

ﬁ/asr%z—amap 71 riRge wie (A R wiikiben =, 98 EricT SRaemE 2 Al
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e o
y (vi) If —d;f(x)—étx o such that f(1)=0, then find f(x).

d ‘ i
?Iﬁaf(x)zﬂrxs—% @A f(1)=0 =, S [ (x) & < |

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

2
—i—ii—)?y:z—z COSd—y.
d’y dy
—— =S~ SREE ANPA0T @ @ W@l (3 Wiw) @il |

(viii) If a is a non-zero vector of magnitude ‘@’ and j} is a non-
zero scalar, then 214 is unit vector if

T A afo S (9T R F T ‘@’ @R A G S | T
21a 93 9T (ST =W AM

@ a1=1 ' . i) 21=-

() a=|4]| ) Siek=

OV

(ix) Find the Cartesian equation of the plane
7 (f +j-k )=
where 7 be the position vector of any arbitrary point.

i (f+f—15) 2 e ﬁfﬁﬁmﬁﬁﬂﬂﬁﬁq@awmwm r 2
mmaﬁ‘iffﬁfﬁ%ﬁﬁfmﬁﬁmf

(x) Deﬁne Bernoulli trials.

T AHBIT LS| WS |
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X

2. Show that ol ]" R given by f(x)= s i_S one-one. Find , 4. Using properties of determinants, show that ‘ ‘ 4
the inverse of the function f: [-1,1 ] Range f - 2+2=4 . S e e
: x , ' et e e
f:[—l,l]—:»[R.WlF%ﬂi@ﬂcﬂW (7S T f(x);x+3| ordte @ g, bg e
70 Gl £: [~1, 1 > Range f (£<4= #IfS9<) T=ieios Sfocai & S | : | ca cb -c

OR / G241 ‘ OR/ WW

Let L be the set of all lines in ky—plane and R be the relation in

For any square matrix A with real entries, prove that A+ A" is
L defined as R={(l, 1)/l is parallel to I, }. Show that R is an

symmetric and A — A’ is skew symmetric matrix (where A’ is the

equivalence relation. Find the set of all lines related to the line transpose of A). i 24+0=4
= L 7 : 3+1=4 ;

y=3x+1 ! 2l FER (T AT (RS G I9F GTeTos A7 (5@ A + A F0S @32

it 2T xy FTST <Pl A (AR RN L OIS @ L -a KGR T ' A-A R i (@G A' 2@ A 97 AweRe G | |

R={(l,1,)/L, L, I} G0 ANgemel THH| Y =3x+1 @I 7F

T& e @R el @ | L
S el =

25 A i 22 i :
3. Prove that 2 tan Lx = sin A for xe€ [~1;,1]. Also find the value "&% o Sl
of sin [E— sin! (—l) ) 2+2=4 :
% 2 (i) log (logx), x>1
i SE| -
o FE @, xe |-, 1] & G 2 tan x = sin [ » W)
| ] llas s (i) y=sin’ ! x2 R
o 1 ' 1+x
@4 AE Sin (ﬂg—sin'l [—5)] g e FefE i
OR / g2t
OR / T2<l
Show that (7S ) : 4 : I afyr=ocas & find a _ 4
(12 + cos ™t & + tan! —@g:ﬂ . d
T g e e 16 i y* = 1 @,E%@aml
NG 4
SR TS ) [41] 33T MATH (BENG) ['57] Contd.
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6. Evaluate : (any two) s : Dstd=d dy .
i : E;+ycotx=4xcosecx(xio)wﬂﬁ@qﬁﬁmwmmw.
S et <@l ¢ (e 5iE) |

&R y(%)=0.

() x + xlog x
- 9. Answer (i) and (iij) OR (a) and (b) :

5y 2 b RELE

il Il_ﬂs_x Ted Gl (i) R (i) T (@) 9. (b) :
1+cos2x :
(iii) J e” sinx dx i ' ' _ 2+2=4
cosx —sinx O '
{ . _ () If @) F(x)=| sinx ‘cosx O |,
7. Integrate : (any one) - 1x4=4

0 0 1

T ([ @ ¢ (el Gl
RS eq] ( | GIv) show that (RIS ()  F(x) F(y)=F(x+y)

: 2b . : :
(1) J. i (ii) Prove that (&9 = @)
‘ i : 4 2a a a
f/s A [ f()ax = [ £)dx+ [ fea-x)dx
) () 5 4 + 92 : 2 2 g
' : : dy find the soluti G
8. For the differential equation Xy — = (x+2)(y +‘2), ind the solution . R
curve passing through the point (1, -1 )- 4 o2 | OReI2
_ (@) If il oo 18 6|’ then find x.
xy%:(x+2)(y+2)@aaﬁfﬂ‘ﬁwqaw(l,—l)ﬁ?@ﬂmm@f\mﬂ : Sl
: x
1 T T e e _ W e T 1s | B O x-97 W GR T
OR / 5123
; _ : ‘ _ (b) 1f x=a(cost +tsint), Y =a(sint-tcost)
Find a particular solution of ‘the differential equation % . .
Tl
Ez—B—’4—ycotx=4xcosecx (x#0) dx
o qfi ( ) L
x=a(cost + tsint 3 =al sint -t t g, Y

where y(%)=0- 4 y=a( cost) & = (S T

-
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10. Show that the points A, B and C with position vectors
d=3i=4]- 4k, b=2i-j+k and ¢ =f—3j—5!€ respectively form
the vertices of a right angled triangle. y 1x4=4

A, B @3 C f{Wa SREH (03 T G=3i-4j-4k, b=2i-j+k R

¢=1i-3j—5k | (78 @ T oAl <ib IR g 510 < |

i - | . 3+1=4
(i) Find a unit vector perpendicular to each of the vectors a+ b

and a—b, where G=23i+2j+2k and E:f+2}'—21€:-

G+b @R d—D (OB AT A oTF & G0 I (9T
@ @i @=31 +2]+2k G b=i+2j-2k|

(ii) Evaluate the product :
ARl T el 8
(36-5b).(2a+75)

OR / &4

Show that the points A(1,-2,-8), B(5, @ o) and R e (85
are collinear and find the ratio in which B divides AC. 4+
grate @ A(L,-2,-8), B(5,0,-2) @& C(11, 3, 7) Rwel eeEdE
@R BT AC & & Seeiite Ol o6 (95 |

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
L, 4

a5 2feiee 0 2l 9 2t frca bfee 107 35 =iez| A (AT G F A9 9o
@5 4 @7 2FeBeR TR S & FA 20T a5 Fe 1 A fblee 2exm
nelfaet T 2
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13. Find all points of discontinuity of f where f is déﬁned by
|x|+4, if x<-4 |
R 200 T ek <ol
G208 il 0= 4

| f ~qx Riftzrer RE {Y (9 SR @A f 0 GOl FREEm SR
|x|+4, am x<-4

flx)=3=2%, 3w —4d<x<4
6x+2 Jm x=4

14. Using elementary operation, find the inverse of the matrix A

(@) Al )
WiEnE Sh A | ST ' 5
Byl [ :

Gifer el @il $E AR &fSE G (@& S0 @RIE A =

(o= M)
= N
=W N

OR / 9241
Solve the following system of linear equations using matrix

method : : : 6
Tt AT ARl oS Tesel <ot g el e

W2y S t3Z =5
x = 2uyiz =4,
8x-y-2z =3

15. _ B o

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

G Jreq FAE EIERCS 0-5 em AT 0T | @3 ~FER & I3 To¢2
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16.

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

(@)

(b)

(@)

(b)

. W=
and decreasing where y=x"¢€ " .

y.:xgefx e ST OO Y BIEeRID| Qﬁi 2T fefa <l |

OR / <<l
3+3=6

Find the points on the curve x*+y”*-2x-3=0 at which the
tangents are parallel to the X-axis.

X4 y?—2x-3=0 @A @ RCS e X-TF TG, CR K
(9 | “

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

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

() =25 632 +6x+5 a2 7R FHE f TR A oD T 4R

FT FAED AEE 7a [ @ T (I SeR) |
3+3=6
Evaluate :
S ey <sean ¢
550
I|x+2|dx
-5

Prove that
=il @ @

% 2
I sin® xdx = =2
0 3

33T MATH (BENG) [10]

OR / /41

Find the area of the region bounded by the cuﬁres Yl ron
y=x, x=0 and x=8. _ j 6
y=x>+2 @ y=x, x=0 G x=3 @ M@ ¢ CF@F CFaF [
Al

1678 ' 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.

eng @ | Y =e*(acosx+ bsinx )-qq Ao &5 a . b
R I SRS AN SO I |

(b) Find the general solution of the differential equation

dy 2
xlogx —+y =—log x
g e Yy % g X,

d 2
xlogxay+y=;logx ORI A A TG (T A

OR / 924

Show that the differential equation 2y eA’ dx + ( Y~ 2xeAf ) dy=0

islhomogeneous and find its particular solution when y(0)=1.
_ _ -

W8 @ 2ye/de+(y—2xe/y]dy=0ﬂﬂﬁmﬁﬁﬁ‘ﬁﬁﬂﬁ?wkﬂﬁi
a7 BT Fge @@ @ 39 y(0)=1.
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CENTRAL LIBRARY N.C.COLLEGE

18. Find the vector equation of the plane'passir{g through the |

intersection of the planes

.(2{+2j—3£)
(27 +57+3K )=

x|

7
9

it

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

(2,1,3) R sy e oo »ft @ 7. (27 +2j -3k )=7,

7. (20 +5]+3K |=9  see ufo SO i Rm T, frca Aea) FTSTE |
(ST AT (& TR

OR / 924

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

through the points (8,-2,-5) and (3,-2,6).

(3,-2,-5) @R (3,-2,6) &g ME@M @7 (=39 GR TG
AT (& A

(i) Show that the lines x;5=y‘+2_£ oy ﬁzgz

perpendicular to each other.

2 = D T N e XN
e A = =IO T e L B GG
- i A B 2,3@%@%9{6??@
7 |
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HOR
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Solve graphically the following linear programming problem. 6

Bz Fae Foaie @RS el TEEit T 8

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

Xz
X+y=5
x+2Yy =6

y=0 ;

7 = —x + 2y g9 A R AT W @ IE @A

x% =2
X+yz9S
x+2y=26

y=0

OR /9341

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 IT 111
A 12 18 6
B 6 0 e

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

[13] Contd.
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20.

T AEOTO! A G B 2 4G (Rl OS] R | GF T o 45t IR
Wwiﬂma\mﬁmﬁrﬁcwwmﬁwm(ﬁﬁﬁaﬁm@
Heare wiwe —

RUEE|
(R 2B —
I 11 Il
A 12 18 6
B 6 0 9

W= AEDS 6 9 T 2l ik ol @ | I A 2 2fel e
7-50 TIFl GR B SR &l (e 5 GBIl 6 &1 2 | (rRile (J 06 e

 SIG TRF G (AR A SIEE 15 @<k B oRIEE 300 0 (el 09! K0

24|

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

IR 2

‘ : 3 :
other means of transport are respectively —, —; — and = . The

107 57 10 51

: b 1
probabilities that he will be late are TR and 1 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

G DRFEH GG @I Ot (@0 31 | A Sfees) (A «ff Sl

3 (1 ol @, a7, @mmwmmemwﬁﬂu%—mﬁ é 110

2 1 1
GRE | (G ammwcwwﬁqemwﬁ@uﬁ—mz 5. s

fog fof It o=y IRTE T, O g @S 7@ | OF TiEce ol =@
OiF A ASTEF AT TO 2

33T MATH (BENG) : [14]

OR / ©2<1

1) j 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 nelther H1nd1 nor
English newspapers.

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

GH(b PG DA 70% T 21, 30% G RAGT €43 20% T {29t

GR THG! T ABIER AT W|W@Wﬁmﬁw

m_

(@) TSRS @ FE Ace WAt Zhl 9 TG (@ GGEE A@mEE
2[0C ol |

(b) 3 G7 Tkl A1 #(CT, ST FAS AAWMAG TR il e
T |

(ii) Define irfdependent events with an example. 2

G SRR WOF WoAIE FeE! (= |
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