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An i
swer the following questions : 1x10=10
TIA PUTIAA Bax o o

(i)’/ State true or false :
A
R (7 BoF o ¢

0 .
n any finite set X, an one-one function f:X X is
necessarily onto.

R 7 i X3 I O TR T o X o X T R

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

fa) O<y<nx

M) O<y<nr
- T
—<y<=

(c) —<y<3

(d) %-cy-c%

(iii) Fill in the blanks :
RT3 @ T
The number of all posmble matrices of order 2x2 with each
entry O or 1 is

MOQIWWWWZQWWﬁ?@Wﬁ
|

fivyy What do you mean by critical point of a function ?

Bt T T A e [ @

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

o1 oA Tl i Rl 1 iR B, 7% ore wenfa 7|
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(i) 1f %f(X)=4x3—% such that f(1)=0, then find f(x).

T -c:f—xf(:'c)=4.vc3—xi4 WS f(1)=0 A, (5@ f(x) Sferean)

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

2

d 2 COde,

dx dx

d’y dy

22 V% ax TIPS FASANBR F9 & T (T amg) e

(viii) If 4~ is a non-zero vector of magnitude ‘@’ and A is a non-
zero scalar, then 24a is unit vector if .
W a  ft ) (ST WE 9 TH ‘@’ TE A ammmlmm
214 96 9% (o4 W, IM [
W i=1 (@) =-1

@) a=|4| (iv) a=——mr

(ix) Find the Cartesian equation of the plane
Fli+vj-k)=2
where 7 be the position vector of any arbitrary point.
Fo(i+ -k )= 2 srroere SRBEW TR Sorew T 7 ey R
! g Rega S =%

(x) Define Bernoulli trials. |
A s8R Few
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2. Show that f:[-1,1 ] & given by f(x)=ﬁ§ is one-one. Find

the inverse of the function f: [-.1, l1]» Range f . 2+2=4

fi[-11]- &k WOR st aeme o f(x)=—x—3| o6 T
X+
WO RFR | f: [-1,1 ] Range f { f 2 ~ffRm) Towiom oot Shrea

OR/ w93

Let L be the set of all lines in xy-plane and R be the relation in
L defined as R={(1,1,)/1, is parallel to L, }. Show that R is an

equivalence relation. Find the set of all lines related to the line
Yy=3x+1. 3+1=4

HARTH xy - TGS A IR (@UA AID! L | (796 @ L 'S TERG TTF
R={(l, L)/, |, I 7amam | b1 sgeiol 79% | y = 3x + 1 @UA AYe
I& FREAIR QAL 7201 Tferaan |

/Provc that 2 tan™ x = sin™ ]fiz for xe [-1,1]. Also find the value
(-2)

B w .
of sm(—-—sm

3 "2 2+2=4
o 1 @ xe [-1,1) 3@ 2tan" x = sin! oL |
1+ x?
S [AC] sin(—;f-—sin‘l [—%U T W [ ==
5 »
OR/ &qv
Show that (eI @) : 4

s:'n'l[E] + cos’} (iJ +tan™t (E] =
13 5 16

33T MATH [4]
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Wg properties of determinants, show that 4

Reffras of o SR grgen @

=gt ab ac
ba -b* bc |= 4a?p?c?
ca c¢cb -c?

OR / &3t

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). 242=4
oWl 3R (T IFA GIETRME b1 I (oFs AT (RIS A+ A’ TS W%
A-A Rammfis (3T A xR AT omaelRe CNeem) |

d - .
5. Find Ey if 2+2=4
Y e g
dx .

(i) g (logx), x>1

2

(ti} y=sin"1(1_x ), 0<x<l

1+ x?

OR / &3
“ 4
If y*=x¥, find %

MW y* = x¥ zy Y G|
y xﬂ'dx

33T MATH [5] _ Contd.
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6. Evaluate : fany two)

W e w2 (R wBr)

dx
I x + xlogx

_[ 1- cos2x
./M/ 1+m32x

(i) [ e*sinx dx

(i)

Integrate : fany one)

e CfRedt ¢ (fizerr aby)

) I 2x
X2 +3x+2

. f” dx
() 4 4 +9x?

2+2=4

1x4=4

8. For the differential equation _xy:—i- = (x+2) (y +2), find the solution

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

4 .

xy%=(x+z)(y+z)waﬁwnm (1, 1) Regra g 4 7y

IFeE Refg =

OR / 543

Find a particular solution of the differential equation

dy

where y (% )= 0.

33T MATH

—~ +ycotx =4xcosecx (x+0
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dy #0 AR : fArerg |
=4
—=+ycot x xcosec x (x ) SR Qranr| AN TiAes

T y(%)=0.

9. Answer (i) and (i) OR (a) and (b) :
TR A (i) W% (i) T (a) W= (b) :

2+2=4
cosx -sinx 0
\)i}/lf(ﬂﬁ) F(x)=| sinx cosx 0],
0 0 1
show that ( (74el (@) F(x)F(y)=F(‘x+y)
(i) ~Prove that ( &9 341 (@ )
2a a a
[ f(x)ax = [ f(x)dx+ [ f(2a-x)adx
0 0 0
OR / e
2+2=4
x 2 6 2
@ 1 ||g =I18 6’,then find x.
x 2] |6 2
_ L
g ' ’18 6]@,%:&%%&6 [

(b) If x=a(cost +tsint), y:a(sint—toost)
find 9Y
& .
; int —tcost) B Y e
M x =a(cost + tsint), y = a(sint -tcos '

33T MATH 71 - Contd.
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o

%how that the points A, B and C with positibn vectors

[ @=38i-4j-4k, b=2i-j+k and & =i{-3j-5k respectively form
the vertices- of a right angled triangle. 1x4=4

A, B 9% C I SRR (OW & a=3i-4j-4k, b=20-j+k o=
¢=1-3j-5k | (yeq 1 R RO abl srcad) frger oo 0|

11. | 3+1=4

(i) Find a unit vector perpendicular to each of the vectors a+b
and a@-b, where a =3§+2}+21€ and b = f+2j—21§-

d+b WF d-b (SR PR AT &% 77 7 @b T (S
e T &=3§+2j+2k-: BE b=1i+2j-2k |

{\yEvaluate the product
RG] Tfered

(3a-55). (2a+75)
OR/ 993!

Show that the points A(l1,-2,-8), B(5,0,-2) and Cg, 879
are collinear and find the ratio in which B divides AC. 4

orge @ A(1, -2, -8), B(5,0,-2) % C(11,3, 7) R aradi
wi% B R¥E AC T & Ssifee i 3 TRedr| :

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 r eplacement from the
bag, what is the probabﬂity that one ball is markeq with the
digit 1. 4
4B (RS 0 3 *A1 9T FAMFVIR HFS 108 I AR B forgs iz
R #@ T3 4T 9 e AT TAGH T I I 13 By czpm

Feifer Reame

33T MATH (8]
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Vnd 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 x24

3 Ritrer @ R Tfvedt '8 £ 7omd! aev e wie

| x|+ 4, ﬁﬁ x <-4
flx)=4-2x, off -4<x<4
' 6x+2 g x24

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

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

311

cnfere afem o s A oS @oes Sffea T8 A=

W = O
[l
- N

OR/ w3

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

S Jafeq oad TNeRd AT FWiE Ry 31 ¢

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 ?

%1 J@ Y (FPES 0-5 cm YA A | TR AR I 79 e

33T MATH (9] Contd.
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| fi) Find the interval in which the function y is strictly increasing

and decreasing where y = x%e * .

= 32 o-x.
Yy=x"e T ([ TS e y IEAN WE ZAIR FF 0|

OR / =t
3+3=6
(a) ~¥ind 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 T3 N v ~nfe X-oTm1 TIEAE, OF =5
ferea | |
(b) Find all the points of local maxima and local minima of the

ction f given by
f(x)= 2x° -6x% +6x+5 (if exist).

f(x)=2x*-6x>+6x+53 a1 AR £ R T SR T e i
iy R TR R Sfear (s @) |

'16. _ 3+3=6
(a valuate :

W fofa 1 ¢

T|x+2|dx
A .

(b) Prove that
oAie I "

? in’ 2
sin” xdx =—
2 . 3

33T MATH [10]
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OR/ woat
Find the arcé of the region bounded by the curves y:x2+2,
y=x, x=0 and x=3. : 6

y=x>+2 I y=x, x=0 W& x=3 @ WA (w3 o7 {7 1)

17. 244=6

(@ Form a differential equation representing the given family of

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

%G I *fE Y = e (acos x + bsin x ) T Qo %I a W% b THTTF
I[N O ANSIWD! o7 ¥4

(b) Find the general solution of the differential equation

I et o =__I .
xlog x 17} og x

d 2 '
xlogxay+y=;logx oz FTRRADR AL T et |

OR/ o&q/

Show that the differential equation 2 yeyy dx + ( y —2xe%* ] dy=0

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

e 2ye7£’dx+[y—2xe%']dy=0 3 S FNTAMD! AANES S
2R Reag e Sfeed afém y(0)=1.

33T MATH [11] Contd.
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/‘
(\Vind the vector equation of the plane passing through the
intersection of the planes

F(2i+2j-3k)=7
F.(2i+5]+3k)=9

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

(2,1,3) R @R QRME =@ 7. (20 +2j-3k)=7,

Fol2i+5]j+3k)=9 mea [u= Wbl #0 @XR MEE @R AR
(SF AT TfAe |

OR / @reqy

4+2=6

fij 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) fom ATAN @AUERR (€31 TS FHER
it Tfmean

fi) Show that the lines

perpendicular to each other.

13T MATH [12]
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\w graphically the following linear programming problem

iR RaTaTe oo WAl eafis et s sy

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

X2
xX+yz25
x+2yz26
y=20

Z =-x+2y 3 NE® o 51 T W e 1%

x=2

xX+y25
x+2y=26

yz0

OR / @93

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 - =
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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20.

33T MATH

WW@?Awsﬁﬁ«ﬁmm:mfmmﬁﬁmﬂfﬁ“
TRE | WE @IS A5 ofear A et ww (AT frere)
fAree @1 —

o
+TAR AR
I 11 111
A 12 18 6
B 6 0 9

s TS 6 SBR WR AY E Tores 7 1 7 A e ST s{eTS
7-50 501 1% B IR AfST51 sjweire 5 Toita are =, (re (1 A oS SEw
IR tifaw ARG 15T W% B R 30518 s[een (oWR IR B |

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

1 1

. other means of transport are respectively ] =, — and 5 - The

10° 5 10
iy O . 1 1 1
probabilities that he will be late are 4 3 @nd 17 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

mfﬁmﬂwmmﬂamaﬁamwmm%wﬁmmwamw
mmcwdﬁ.%.wqumwﬁmmmii, 11

: | 0°5’10
m%@%.mm?ﬁmsﬁaw@awmwrﬁmm%_ L

3

1
ﬁimmﬁwwm.mwwmlwdmmw
2| (o€ AT EARA TRl Fame '
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OR/ 9ot

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

451 8 FarTe BARER 70% &, 30%@3«1@@52%@%
w%ﬁMﬂWWWlWM@WW.

i‘ﬂ —

(a) iRl SRed TS AR 2 3 TR @IEIRY AR IS
9D |

b) T o6 R AeR ITS A, TS TS SR <R TR Refa
|

Define independent events with an example. 2

D1 TR TS Feq W e e

[15]



