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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 4x12 = 48
Q. Nos. 14-20 carry 6 marks each 6x7 = 42

Total = 100
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A .
nswer the following questions - 1210=10

THE AT T g o
/
_(i)/ State true or false :

.
TA (F WEE e

On any -_ﬁnite set X, an one-one function f:X —> X Iis
necessarily onto.

Rt T S X 7 A @bt e 7w £ X > X I SR

(i) 1f () cos™ x =y, then the value of y is ((S0F yd I Te)

(@ O<y<nx

(b) O<y<n
- T
—

g =—55u<g

(d) %-:y-c%

(i) Fill in the blanks :
Q] 32 7@ T4 ¢
The number of all poss1ble matrices of order 2x2 with each
entry O or 1 is

@mﬁomimmmﬁzwzxzmmmwwmm
|

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

51 T wifse [ e & 3@

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

o1 TR T R me wRive 2, % oI st awm
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i) If fx—f(x)z 43 _;3;_ such that f(1)=0, then find f(x).

. fx-f(x)=4x3—f% S F(1)=0 T, @ f(x) e

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

2
-g—g-—- COSE‘E_
dx
d’y dy

—=7 = COS = TR TG o S Wl (i wie)

—

+ —
(viii) If @ is ‘a non-zero vector of magnitude ‘a’ and 1 is a non-
zero scalar, then 24a is unit vector if 4

W a o e (931 WIF 93 I ‘@’ WIF 1 «ﬂﬁmmﬁm (o8 b
2.4 @bl «3F (o3 o, ;M .
@ A=1" (i) A=-1
(i) a=|4] (iv) a'zz_llz_l
(ix) Find the Cartesian equation of the plane
Fo(i+jk )=
where r be the position vector of any arbitrary point.
Fliviok )=2 FTeHA FIGET AT Seq TS 7 e Rt
<0t Ao foga TS (9%

(x) Define Bernoulli trials.
A 5B et B
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2. Show that f: [-1,1]5> & given by f(x) & x3 is one-one. Find
the inverse of the function f:l-L1]» Ra:;;gf. 2+2=4

fil-L1]5 R T=W0R W@ qomE f o f(x)=-x—3| e @
X+
TN IR f: [-1,1 ] Range f ( F 7 1) FoT0R e eieat |

OR / 524!

Let L be the set of all lines in xy-plane and R be the relation in
L defined as R={ (1, L,)/1 is parallel to [, }. Show that R is an
equivalence relation. Find the set of all lines related to the line
Yy=3x+1. 3+1=4
RIZE xy - ANGTS A T @RI AR L | (6T (@ L S TRERAF T
R={(L, 1)/, I, 3 %3 } <5i 7weerel 79H| y =3x+1@AT ForS
& AWANIR @R F2forn! Sferea |

2x

3./ Prove that 2irtr.m'l)c=sin"‘1 > for xe [-1,1]. Also find the value
+Xx
£ i ﬂ'_ e _1
o 79 @ xe [~1,1] TI@ 2tan "t x = sin? 2% |
1+ x?
“9re sin(g—sin'l (—%N T i 797 =41
) »
OR/ w4l

Show that (Y&l (T) . 4
sin! (EJ + cos™t (iJ +tan™ (ﬁ] =r
13 5 16
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\mlg properties of -determinants, show that 4

Refiame ol el 7 (et @

o ab ac

- ba -b? be | = 4a?b?c?
ca ch -c?

OR / i34

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
oWl | (@ AWA GIEARNE @51 9 (Teew AT (Fa9 A+ A' RS S
A-A REmwfie (39 A (R AT FFERS CNew) |

d - A
5. Find Ey if 2+2=4

ﬂ ;
= %ﬁe@ﬂﬁ&f

(i) Aog (logx), x>1

2 h ..
{!I} y:sin_l [i_xQ.J’ O<x'<1

+ X
OR/ el
x | dy 4
1f = xy y ot
Yy find e
W y* = x¥ o, WY o
dx
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6.  Evaluate : (any two)

W e w4 ¢ (Reear wor)

dx
'[ x+ xlogx

/L"f/j 1- cos2x
1+cos2x

(i) [ e*sinx dx

(1)

Integrate : (any one)

S Tt ¢ (Rigeat «by)

. J‘ 2x
X2 +3x+2

dx
2
g F+9x

(@)

8. For the differential equation xy-j—x

2+2=4

1x4=4

(x+2)(y +2), find the solution
curve passing through the point (1,-1).

4 .

xy%:(x.w)(ym)wwﬁmmm (1,-1) ﬁwwﬁwwww

TelE [T 41|

OR / 593}

Find a particular solution of the differential equation

dy

where y (%):

33T MATH

—~~ tycotx=4xcosecx (x#0
p Al ( )



dy ; j
ay =4 '
- +ycotx =4xcosecx (x+0) wage ENIE=Cranct [T e Sfear

7T y(%)=0. |

9. Answer (1) and (it) OR (a) and (b) :
T T (i) WE (i) FIA (o) S (D) :

2+2=4
cosx -sinx O
\/(j,l/l—f-(ﬂf’:?) F(x)=| sinx cosx 0],
0 0 1
show that ( W4SA @) F(x)F(y)=F(x+y)
yprove that ( &9 =0 (¥ )
2a a a
f(x)dx = If(x)dx+ jf(Qa—x)dx
0 0 0
OR / @94
2+2=4
x 2 6
= find x.
(a) If 18 x ‘18 6 , then find x
x 2] |6 2
Iz = 7, (Or% x q I+ Sferedn |
18 x \18 6'3@
() If x=a(cost +tsint), y=a(sint—tcost)
find _dﬁ
o d
: 2 Y
afs x:a(cost +tsiﬂt), yza(SLnt—t§o$t) =, a Tfereqt |
Contd.
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10,”Show that the points A, B and C with positibﬁ vectors
G=31-4j-4k, b=2{-j+k and ¢=1-3]-5k respectively form
the vertices-of a right angled triangle. Ixd=4
A, B 9% C R oM (o5 ow a=3i-4j-4k, b=2i-j+k 9%
¢ =1-3j-5k | (1361 1 R RO o STl Farger 19w G|

11 | | 3+1=4
()  Find a unit vector perpendicular to each of the vectors &+b
and &—5, where &=3§+2}+21€ and E:f+2}—21€-
d+b WF d-b (93 PR UCAA @6 7% (@4 Bl I (S5
Tl I a=31+2j+2k &% h=i+2]-2k |

(\Mvaluate the product
F[IFAD! Tiereal

(3a-55). (26 +75)
OR/ &%l

Show that the points A(1,-2,-8), B(5,0,-2) and €119, 7)
are collinear and find the ratio in which B divides AC, 4

medl @ A(1, -2,-8), B(5,0,-2) 9= C(11, 3, 7) Revrass qrmadia
Wi B R AC & & Spiee il F= el | :
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 probabi_lity that one ball is marked with e

digit 1. 4
451 TS O T 71 9 A TR HFS 1001 I W) b frgs «pia
IR ol 5 4T T AR A AT T | W T 103 Bfs (o
sl fFwm e :
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’

\I}Fl’nd 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 x=24

£ 3 Rifvmrer 7t [ et 3's fwaﬁ?l.am AT A

|x|+4, aff x<-4
f()C): “2.’(, ?]ﬁ -4<x<4
' 6x+2 g x24

/Usmg elementary operation, find the inverse of the matrix A

01 2 :
where A=|1 2 3]|. 6
21 1

Ghfere afea s ] A afoEm Giees Seed I A =

W =0
— b
— W N

OR / 533/

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

TP oo weid FIeel QAETE T el 2= 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 ?

aﬁwma =S 0-5 cm ww:mﬁwmmﬁsﬂw
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(i) Find the interval in which the function y is strictly increasing

and decreasing where y = x%e*,
Y =x"e™ TG @R SRS Fow y I G Z [
OR/ w43}

3+3=6
\—W 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 I R e = X—W NG, iR Y
Tferea |

(b) Find all the points of local maxima and local minima of the
\-/ﬂﬁg‘don fgiven by . -

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

f(x)=2x>-6x*+6x+53 wﬁﬁﬁfw‘aﬁaﬁﬁémwﬁ
Afew e e Rep Sfereat (aficg @) |

‘16. . 3+3=6
(a valuate :

v foefa <

T|x+2|dx
-5 ;

(b) Prove that
e T @

7 2
I sind xdx ==
2 |

33T MATH [14]



OR / &2t

Find the area of the region bounded by the curves y=x?+2,

y=x, x=0 and x=3. ' 6

y=x>+2 IF y=x, x=0 W% x=3 @4 WA (F7 I 7 =1

L7, 2+4=6

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

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

e 3@ SaE Y = e* (acos x + bsin x ) 3 qibd $3F a WE b HoATIH
3R SeE ATNFCE! H |

(b) Find the general solution of the differential equation

dy 2 '
[ < +y="logx,
xogxdx Y x o

d 2 I
xlog x ay+y =;Iogx TREA FATEICOE AR A Tfenedt |

OR/ 994

; ‘ }
Show that the differential equation 2 y eA' dx + ( y- 2xe%'r ] dy=0

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

mRea @ 2y€%‘dr+[y-2xe%')dy=oawaﬁmmwﬁﬁw
TR Rew sae Seved @fem y(0)=1.
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r\w the vector equation of the plane passing through the

intersection of the planes

s 11

(2f+2j-3k)=7
.(21’+5}+3fz)=9

=i

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

(2,1,3) R Mew @rite @ 7. (20 +2j-3k)=7,
F.(20+5]+3k)=9 wea quE o0 W @R TACEE (@RI TG
(e3< T TfEea

OR / &%4]

4+2=6
(i) 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) fam FC @AUCER (SFT TS IO

e TiFedl |

(i) Show that the lines

perpendicular to each other.

xX-5 y+2

Z g XY -2 (muoE R
7 -5 1 1 2 3

e @
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\M graphically the following linear programming problem.

R e wo taRe 2nafi SR A 0 ¢
Maximize and minimize

Z=-x+2Y
subject to the constraints

x=2
xX+y=5
x+2Yy=6
y=20

Z =-x+2y 3 7N o Fww IW Thedt 1o

xz=2

x+y=295
xX+2y=26

y=0

OR /543t
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 : = -
.A "12 18 6
B 6 0 9

Each machine is avaiiablle 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.



QWWAWB@ﬁwmmmfamm%ﬁwm
TR W | OIF oA @it s aia e e (e i)
frse qama —

1o
7GE N Al
I I 111
A 12 18 (6)
B 6 0 9

Wi T 6 %I T AT (5 Soferas 2| W A e 2Tl e
7-50 B o< B i@ 2ifers1 s{wsite 5 5oite e 7, (e (@ I 611G S5
JR il ARG 1551 o B Rem 3057 ofwett Tou SR 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

3 ) 1
. other means of transport are respectively 10° 5’ 1—15 and £ The
. : 1 1 i
probabilities that he will be late are + 3 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

G5 HiRFTT qo @%ﬂ%ﬂ@ﬁﬁﬁ'mmﬂlﬁmwﬂwwl

I 1 (96 G, AL, FOR I WY A A TR g S L L
, 10" 57 10

L @%,wmg%mwﬂﬁacwammwrﬁwm .‘%, 3l

1 L3
55 |ﬁ€®‘ewﬁwm@w,mﬁe‘zww|@e [ ot p—
e | (O€ AR @RI TSIkl e e
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OR / @93t

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

51 T TS R 70% i R, 30%H ARG W 20% &
o TS ToARy AoR TS Ay | IGPLPOTA G A AL P

7a — .
(@) iR SRea TS TRRE 3l T IR SR T
900 | )
(b) T 9d R TeR FTS A, (o7s TG AR+ Feikel T
7=l |
(i) Define independent events with an-example. 2

B Ttz TS Fed ToA e A
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