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Answer the following questions : 1x10=10
TR AR Tew
A
(b‘/ State true or false :
e
W WEE o g

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

fr=sst i S X 1 A a6 Gl TE f:X > X A SRS |

(i) 1f () cos™' x =y, then the value of y is (CS0F yd 7 L)

(@ O<y<ax
(b) O<yc<
(c) _T”Sys%

(d) %cy-:%

(iii) Fill in the blanks :
Qi) % oA 41 ¢

The number of all possmle matrices of order 2x2 with cach
entry O or 1 is

mﬁ@nomlrﬂwﬁaﬁawzxzmmmmamamﬁ
|

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

451 Twewe T v e [ 3

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

qmwmqﬁmﬁmm@wﬁﬁiﬁw.ﬁﬂmtmﬁwml
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(i) If %f(x): 4x3_% such that f(1)=0, then find f(x).

d a3 _ 3
a‘ﬁ-d—xf(x)—él-x -

WS £(1)=0 W, T f(x) Shieat|

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

d’y dy
—= = [cos—=
dx? dx
d’y dy
it L GEFE FASANOR F S @) (A7 =ig) Fa

L

(viti) If d is ‘a non-zero vector of magnitude ‘@’ and 4 is a non-
zero scalar, then 24a is unit vector if .
M a @ft S (934 W 93 T ‘@’ WF 4 @fS S (w1 oS 9
2Aa <ol ws (eBq ¥, M |
) - A=1" (@ A=-1

(@) a=|21| (iv) a=

2|4

(ix) Find the Cartesian equation of the plane
Fo(i+j-k)=2

where 7 be the position vector of any arbitrary point.

Fli+vj-k )JWWW%@%@WJ’@ r 2 i
! Ao R S (934 |

(x) Define Bernoulli trials. |

A etsBr et faa
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Show that f:[-1,1]— & given by &)= x3 is one-one. Find
the inverse of the function f:l-1,1]-» Raﬁ;e f. 2+2=4

fi[-L1]- & T=W0R W@ qwwa fm oy f(x)=—x—3I et @
X +
T I f1 [~1,1 ] Range f ( f 3 +ifRo) ToI3R eiferam e |

OR / 993}

Let L be the set of all lines in xy -plane and R be the relation in
L defined as R = { (4,L)/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
MRARE xy -FSeTS U TN @R A L | (7Ye3 (@ L S IRERT 79T
R={(,)/1, [, 3 5r3= } @51 7geyel 79% | y = 3x +1 (@I #A1e
& FWANAR @AAR 2S00 Sferean |

Prove that 2 tan™' x = sin! ; fxz for xe [-1,1]. Also find the value
x
; T W] 1
of sin E-—sm —5 : 2+92=4
o 9 (A xe [-1,1] TI@ 2tan' x = sin™! 2x |
1+ x2

CRIAY sin(-;i—s:‘n“ (—%)J T 5 fefa =4

. »

OR / @441

Show that (Y€ () : 4
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4. Using properties of determinants, show that

A= o 24 IR @Ysa @

-a’> ab ac
ba -b*  be |= 4g?p? 2
ca ch -c?

OR / &34

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
e [ (¥ ABI (TERMES @61 39 CTees AT (Fde A+ A' e SF
A-A g mfie (T© A (' AT s=ERe (Tes) |

d - .
5. Find Ey if 242=4
Y hear iz
dx ;

(i) Aog (logx), x>1

2
0 yeant (5], oexe

+x2

o td.
33T MATH [5] Con
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6.  Evaluate : (any two) 2+2=4
T e 1 2 (Rt i5r) |

I_di_
x + xlogx
J"f/,[ 1- cost
1+c032x

(i) [ e*sinx dx

(i)

¢ Integrate : (any one) 1x4=4
SqaA Tfee o (R @)

. 2x
M I.7c2+3.:c+2

e

®) 4 +9x?

8. For the differential equation xy-j—i =(x+2)(y +2), find the solution
curve passing through the point (1,-1). "

= (xx+2) (y + 2) SREA TR AR (1, -1 ) Rra sfoes 31 i
TEeE [ &=

OR / =1

Find a particular solution of the differential equation

%xl_f_+ycotx=4xcosecx (x=0)

where y(%)zo. : 4

33T MATH [6]
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dy ‘ :
ok tx=4% ,
+ycotx =4xcosecx (x#0) wgae ADR G -

T y(%)=0. '

9. Answer (i) and (i) OR (a) and (b) :
T&@ (i) W (ii) FLA (@) S (b)

2+2=4
cosx -sinx 0
\/Li)/ff"(‘]fﬁ) F(x)=| sinx cosx 0],
0 0 1
show that ( (W&l @) F(x) F(y)=F(x+y)
(ii) ~Prove that ( 439 4 (¥ )
jf& jfu¢&+jf@aix
OR / @<
2+2=4
X 2 6 2
(@) 1If i8Cs =‘18 6‘,thcn find x.
x 2| |6 2}
- 3 W Sferea |
TR |18 x |18 1halaih

(b) 1If x=a(cost+tsint)l, y:a(sint«tcost)
find 9Y
dx

T xza(COSt + tsfnt), y:a(stnt-t@$t) o, a}— %%\Ga“

33T MATH (71 Contd.
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10

LI,

12.

33T MATH

Show that the points A, B and C with positibn vectors
a=3i-4j-4k, b=2i-j+k and ¢=1-3j-5k respectively form
the vertices-of a right angled triangle. 1x4=4
A, B IR C ¥ SREM (98 & a=3i-4j-4k, b=2i-]+k %
¢=1-3]-5k | (79631 (T Ry FERBR <1 st} farger o1 A

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

and a-b, where @=3{+2j+2k and b—i+2j-2k-

-b (O3 PR AOFE 7510 7% @ B GTF (O
=3i+2j+2k W% b=i+2j-2k |

a+b W%
Tferedt T©

a
a

(i) Evaluate the product
[RIFET] Bfereat
(3a-5b).(2a+75)

OR/ &<

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

et @ A(1, -2,-8), B(5,0,-2) W= C(11, 3, 7) et areadia
mﬁﬁmAc¢ﬁswm@ﬁmﬁamr .
A bag consists of 10 balls each marked with one of the digits from

0 to 9. If 4 balls are drawn successively with .!'eplaCEment from the
bag, what is the probabi}ity that one ball is marked with the

digit 1. 4
&1 GUHIS O 3 o[ 978 AR HFT 1001 I Wy b fFres o
I Sl 5 4T A SfoR T AT T W T 1% Bfes

weifEer fFawe
(8]
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'

13, _#ind all points of discontinuity of f where fis defined by

|x|+4, iff x<-4
flx)=¢-2x, if -4<x<4 4
6x+2 if x24

f 3 Ritarer e 7 Sfedt 3 f F@@0) aewE W@ wig

|x|+4, g x<-4
flx)=4-2x, ff -4<x<4
' 6x+2 I x=24

14 Using elementary operation, find the inverse of the matrix A
01 2
where A=({1 2 3 6
311
01 2
chfere effe eranst sft A afStam GTiaes Sfaeat 3 A=[1 2 3
3 1 1
OR / %Y
Solve the following system of linear equations using matrix
method : 6
ClereRt smfoq weid Tad 2T Fwlam [dfa 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 ?
9Bl ge1 P (FPSS 0-5 cm WA AT | TR “ifafta gfas 27 e
33T MATH | (9] Contd.
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‘16.

(1)

(@)

(b)

(a)

(b)

Find the interval in which the function y is strictly increasing
and decreasing where y = x%e *.

Y =x"e™ TR @ TGRS N y < = ZAAR R
OR / @43
3+3=6

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

X4y -2x-3=0 359 R fqe e x-ome FurEE, G 7

el | |

;‘?d all the points of local maxima and local minima of the
nction f given by -

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

S (x)=2x" -6x +6x +53 wfal (R f7rewa 7T 1 w1 o 71Ty
wfed W SR R Sfear (fig o) |

. 3+3=6
Evaluate :

iR faefa a1 ¢

?|x+2|dx
-5 E

Prove that
o 9 @

7 2
f sin:’xd.:f=§

33T MATH [10]
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Find the area of the region bounded by the curves y=x?+2,

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

y=x"+2 3 y=x, x=0 AF x=3 @41 W (wad I A =

17. 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.

e 3@ SfRaE Y = e* (acos x+ bsin x ) 3 Ao 3T a WF b T4
1} Sgee TP oW 1|

(b) Find the general solution of the differential equation

dy 2
1 =~ tuyu="lo
xlog x y=_logx.

d 2 I
xlog x E%+y =;Iogx TREE AR AL S Thereat |

OR / 9%4!

Show that the differential equation 2 y eA' dx + ( y-2x eA" J dy=0

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

MR @ de%”dx+[y—2xe%’)dy=0 EWW@WW
TR Ry e Seedl @l y(0)=1.

33T MATH [11] Contd.,
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IW the vector equation of the plane passing through the

A

intersection of the planes

N2i+2j-3k)=7
(2i+5j+3Kk)=9

M ™

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

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

Fo(2045j+3k)=9 Wen [ TR0 W @I TSR @R TG
(o1 TR TfHe |

OR / w94l

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 RN (@UCHTA (I & FOGH

sltasad TfFear |

(i) Show that the lines

perpendicular to each other.

X

b R

_a_
7

13T MATH [12]
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\Mm graphically the following linear progrémmiﬁg problem.

A fFatre oo tafies eafiie TEER i s o

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

x>2
xX+y=5
x+2y=26
y=20

Z = -x+2y 37w S FAw wn S e

x=2

xX+y=25
x+2y>6

y=0

OR / &3t
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 1 = =
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

aWWﬁAWB@ﬁwmmmmwa%ﬁmmﬁﬂ
RS T | W% (Wforaae eifest sfeeie aia ey (Rfee fZorere)
free amq —

o
\CIS I CAT
| 1T 111
A 12 18 6
B 6 0 9

O TS 6 <O AT A B ot | W A R oD TS
7-50 591 WIS B e &AfSTh1 {weire 5 5oita A 27, (edt (@ A #le HEiw
IR Wiliw AR 1551 o B Re 30573 ofweil Towr IR AR |

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

3 1
. oth f transport are re tively —, —, — =
other means o sp re respectively 10° 5’ 1o and 5 The

; . 1 1 1
probabilities that he will be late are 2’ 3 and 1o 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

9 BRETE G @T%q%masﬁaia'mamwﬁaw%@mw«ﬂmm,

W 1 (D€ G, I, FOR I S YA AN TR0 g 3 L L
‘ 10" 57 10

oI = |c§3ﬂ,wm=§i‘wﬁﬁﬁawmﬂm@mm ;1?, 31

1 5 :
Eﬁ@aﬂ‘enﬁwmw.m@wmwl@em (oS #eT
q | (oF AHI ([@RR FeIkel a7

[14]
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(1)

(i)

33T MATH

OR / 994

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.

451 P TS QEPRER 70%@ &, so%caiwﬁ’r_wzo%mﬁ
o TS ToERY AOR TG A | AYHOTA G g A T
iﬂ'—- %

(a) i Shea AITS TR e 4l ZATa! e Aol P

q9ATG |

(b) i od R Tl FTS A, (o8 BAE AOR #ipie TSIt el
il

Define independent events with an example. 2

51 e CICe Fed XoarE A fadr

[15]



