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

oY ANAIST O A ¢
(i) State true or fal'se :
TR (7 T GRS

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

ﬁmﬁwmﬁxamaﬁaﬁw f:X > X T 07 |
(i) If (W) cos'x=y, then 4the value of y is (03 'yﬁ W‘Q“ﬂ)

(@@ O<y<n~r
'(b)' O<y<r~

T

—=<y<L—

o ZFsysZ
. -

@ <<
(i) Fill in the blanks
9 o3 0 ¢
The number of all possible maitrices of order 2x2 with each, .
entry O or 1 is

,cfmaﬁozn 1 taemasﬁawwz wmvﬁ aﬁwwm‘ﬁ
| |

(iv) What do you mean by critical poiﬁt of a fimction ?
<51 T e [ et fF qee

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

mwwqmmﬁwwﬁﬁs@mﬁwwwqml

v
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(vz} If if(x)-= ax® -3 such that f 1'=0., then find f(x). |
dx ‘ x4 : () ‘

ﬂﬁ‘_dixf(x)=4x3_% EA[AC] f(1)=0. ‘?&, (X')‘C@'f(x) W@Tl |

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

2
ng COS— 3)1:

Py [ ay : |
T .:osa ORPE] ANNRAGIT TN S, Nfq] (zrﬁsn@ IGE

(viii) If @ is a non-zero vector of magnitude ‘a’ and 1 is a non--
zero scalar, then 214 is unit vector if

_ﬂﬁa@ﬁmﬁawuﬂam‘a’WAaﬁwmlmaﬁ
248 G G (oF T, M | | |

0 a=1 @ A=
i) a=|a] - (iv) a‘=2.|1/4”‘_

(iic) Find the Cartesian equation of the plane
| F(i+j-k ) 2
where 7 be the position vector of any arbltrary pomt
A R )= 2 e s i Sfedl T F Tz Rtz
a5t o Rega e o1 | o
(x) Define Bernoulli trials.
A AR A
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‘2. Show that f:[-1, 1]—>IR given by f(x)—
the inverse of the function f:[-1,1]-> Range f- ‘ 2+0=4

3 is one-one. Find

.f [- ll]ammﬂ\@TﬂWﬁﬂTw f(x)__|cma1@
o £ [1, 11> Range f (3o Fomeh ot St

' OR/ @24

Let L be the set of all lines in xy-plane and R be the relation in
- L defined as R={(l,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. ‘ 7 3414
ny TS Rl SRR R e L | GRS 3 LS SRR
R={(l,,)/1, , I TG } <ot Fgaye! FFH| Y= 3x+1 @A e
T@ FFCIRR a5 S %%lean

3 _ Prove that 2 tan™ x = sin”

of sin(g—jsin'l (—-;—D | A ' ' D404

Nl T (T x€ [-1,1] 3@ 2tan™' x = sin™

5 for xe [-11]. Also find the value

1+x
9IS sm(g—sm ( ;J) 3 W4 Refz =1
OR/ 92
Show that (73St (X)
sm‘1 G—i] + cos™! (g) + tan™ (T_g’) -
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2. Show that f:[-1,1 ]-—>.']R given by f(x)= < is one-one. Find
the inverse of the function f:[-1,1]- Rdnge f~.' - 242=4

Af [- 11]»&2{@13@1??{\@@%%% f(x)_ﬁlmawm
| T SR f 2 [-1, 1]—>Rangef (favfﬁﬂa)wmefmw%%\wy

OR/ LS

Let L be the set of all lines in xy-plan;:-‘: and R be the relation in -
- L defined as R={(i,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
(IR xy - ST U T IR T L | (6T @ LS T 77
R={(L,L)/L, L, T T } B1 ANGTO! HFH| Y = 3x+1 (I o
I@ IR @R T e |

| 3.. Pr.ove. that 2 tan™ x = sin™ 5 for xe [-1,1]. Also find the value

I+x
of sin(—’i—sin'1 (—l)) | . ' ' 24924
3 - 2

2x
1+x

g w9 @ ).CG [—1,1]3'?1'1'(.21'‘2tan‘,1x='sin‘1 =1
NS szn(g—sm ( ;))Kﬂmﬁ‘fﬂwl

| | OR/ w33t

Show that (WY&t (3‘1)

sin™ (2) + cos™ (i) + tanv‘1 63) _
13 5 16) *
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33T MATH

Using properties of determinants, show that .

e o e SR e @
-a? ab ac :
" ba -b* .- bc |= 4a%b?c?
ca cb -c? '

OR/ &3

" For any square matrix A with real entries, prove that A+A is
- symmetric and A-A' is skew symmetnc matrix (where A’ is the

transpose of A)

2+2=4

ol 3 @W@ﬁﬁﬁ%aﬁaﬁoﬁmmw— A+ A TS WF

A-A REawfe (TS A (% AT FFRERS (o) |

o
Find ——d)yc if

dy |
- Sierea avE

() log(logx), x>1

| 2
(i) y=sin”l(1_x2J, O<x«<l
. +X
OR/W?/W
if y*=xY, find ==

ﬂﬁy —-xy @, %\%'f@a“

[5]

2+2=4
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6. Evaluate : (any two) S .  o+0=4
s e = ¢ (et o) | '
I dx
X+ xlog x

| (_i)i

,[ 1 cos2x
() 1 + cos2x

(iii) j e* sinx dx

7. In’;egraté : (any one) ' | N 1x4=4

A Shredl ¢ (Riceteatt 1)

‘ o ' 2x .
o U I:,c2+3x+2
-
() I 4+9x2

8. For the differential equatlon xy—d—x =(x+ 2) (y +2), find the solution
curve passing through the pomt (1 _1) . - . A

xy—_ (x+2)(y+2) WW«W (1,-1) Wwﬂwwm
qarorE Pt F 1

' OR/ 9%l |
Fihd a particular solu,tion.of the differential equation

dy+ycotx axcosecx (x#0)
WheI‘C y(%):—"o. v . . ’ | 4
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iyc+ycotx 4xcosecx (x¢0) S . R e %f%«w
9 y(é)’();

‘9. Answer (i) and (i) OR (a) and (b) :
TS T () I (i) T (o) (D) :

2+2=4
| . cosx -sinx 07
@) If @) F(x)=|sinx cosx O/,
‘ .. Lo 0o 1
show that ( (7Qedl () F(x)F(y)=F(x+y)
(i) Prove that (&I T T )
" 2a © a - a '
[ f@®)ax= [ flx)dx+ [ fl2a-x)dx
0 0 0
OR/ w24
2+2=4
] x 2'
(q) If 18 x 18 6 , then find .x.
1x 2| |6 2|_ |

) 1f x=a(cost +tsint), y=a(sint—tcost)
find % o |

W x =a(cost +tsint), y;a(sint’—tcost)"&, % Tfereat |

33T MATH (71 © Contd



10. Show that the points A, B and C with position vectors
G=3i{-4j-4k, b=2i-j+k and ¢=1-3j-5k respectively form
the vertices of a right angled triangle. _ o 1x4=4
A, B S cﬁ@wcﬁam a=3i-4j-4k, b=2i-j+k =%
&=1-3j-5k | oreat @ R FofBIR @bt el farger oidm 11

11., - o ' . 3+1=4
(i) -Find a unit vector perpendicular to each of the vectors &+ b

and d-b, where @=3{+2j+2k and E={+gj_2;;, |
G+b W% G-b (SR PR AOFE TMC T (A Bl <55 (954
e T© @=3i+2j+2k WS b=1+2]-2k | |

(ii) Evalﬁate the product
SRORFCO Tereal
(3a-5b).(2a+7b)

OR/ &1%3f
Show that the points A(L,-2,-8), B(S, 0,-2) and ¢
~are collinear and find the ratio in which B divides ac. (11, 3,7)
, . 4

et @ A(1,-2,-8), B(5,0,-2) &= (11,3 7)1 |
,3,7) Regsy |
wi% B @ AC T & Sifo0 o W1 Theg .) TR

12. A bag consists of 10 balls each marked wi
‘ t
0 to 9. If 4 balls are drawg.successiVely wliti (;2610f the digits from
bag, what is the .probab1,11ty that one baj isp'acement from the
digit 1. | Marked with the

451 GIFTS 0 3 o1 9T RISHIA s 1o | -4
A 7 0 45 R 0 Uy P S i
el F . “‘B'Wmfsr@m
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13. F1nd all pomts of d1scont1nu1ty of f where f is deﬁned by
|x|+4, if x<-4 - :
fx)={-2x, if -4<x<4 ' i
| | ex+2 if x24 ~
faﬁﬁ@wwﬁﬁ%%wz’@fwamammm'm )
| |x|+4, 2@ xs-4 | o
Cfx)=1-2x, - T -4<x<4
| 6x+2 [ x4

Using elementary operation, find the inverse of the matrix A

14.
| 01 2 | |
where A=|1 2 3| | o 6
B 311 o | |
. - | 01 2
_Wmmaﬁma%mm‘mm%ﬁmw A=|1 2 3
~ . | | 311
OR / 943!
golve the following system of linear equafions using matrix
method : 6
cﬁﬁm@ﬂmﬁamﬁaﬁqmﬁawmﬁcﬁwv‘ |
2x+ 3y +32z=95
x-2y+z =-4
3x-y-2z =3
15 2+4=6
(i) The radius of o circle is increasing at the rate 0-5 cm/s. What
s circumference ?

is the rate of 1ncrease of it

q@a}jﬂ\‘&j (IS O SCm WW|W91W«§%?&€WQ

[9] » Contd.
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(ii) . Find the intei"val in which the function y is strictly increasing -

and decreasmg where y=x%e”

y=x Wmﬂwm—ﬂ—yawmwﬁcﬁWI
OR/W

: , 3+3 6
{a) Find the pomts on the curve x2 + yr-2x- 3 0 at Wthh the
tangents are parallel to the X-axis.

x2+y?-2x-3= omﬁﬁx—%xww m?ﬁﬂi
Tfereat |

(®) Fmd all the po1nts of local maxima and local minima of the
function f glven by

fx)=2x>-6x* +6x+5 (if exist).

f(x)=2x% -6x2 +6x+sawﬁﬁfwzﬁnmmwﬁﬂ
Wwwﬁﬁ%ﬁvm(ﬂmwu

16. , ) o | I 3+3=6
(a) Evaluate : " ‘ ‘ _ .
W R e

[lx+2)ax
-5

(b) Prove that
g =} @

%
Ismxdx
"0

oolto
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*OR/W

Find the area of the region b‘oﬁnded by the curves _y=x2+.2A
yxannde I 6

y=x*+2.3F y=x, x=0 9% x= smmwmaﬁfﬁcﬁwu

- . 244=6
(a) ‘Form a dlfferentlal equation representing the given family of’
curves y=¢€ *(acosx+ bsinx) by eliminating arbitrary .

‘constants a and b.

oi7rG I SRR Y = e"(aCOSHbSU’LX)aWWaWbWW -
Ffy oo ﬂﬁlﬂﬁ‘lﬁﬁl o~ T |

17

(b) -Find the general solution of the differential equation |

.dy .2
xlogx —=+y=—
gx— +y=_logx.

dy 2. ‘ ' .
xlogx —-+y="logx SRR AXTIAOI AR T4 Sfeven| -

. OR/WRA
Show that the differential equation 2ye y dx+'[ 7] -2xe/y ) dy=0

. is homogeneous_and find its particular solution when y(0)¥1
6

Cﬁ’i\ﬂmmzye/ydn(y 2xeﬁ)dy Oawwﬁﬁmc@iwmm
Wﬁmﬂwm%%wmy(o) | '

o o
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18 Find the vector equation . of the plane passmg through the

intersection of the planes -
7 (2f +2]—3k)='7
F.(2f+5]+3k)=9
and t'hrouAgh4 the pointh (2,1, 3) o o .
(2,1, 3) ﬁwaw amasw 7. (2f +2j- 3k)

(2z+51+3k) 9 WWWW WW AR AR
Wﬂﬁ?ﬁq%ﬁ\ew

OR/ 4t

. : 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) OiF (3, - 26)ﬁ?ﬂ\m6ﬂmwr§am¢mq
WW‘T%%{G?HI

(i) Show that the lines X=9 _Y+2 _
. 7 . =5 S

| N
(ol
»—-llx
]

N
]
wN
[+V]
]
(¢]

perpendicular to each other.

+2

m\eznczr “ZomX_Y_z '
7 -5 1 1 2_3MW"§‘°°'§W®|
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19. Solve graphically the following 'linear prégramming problem. 6
'mﬁaﬁwwmmﬁﬁ\wﬁmwww° '

« Max1m1ze and minimize .
Z=-x+2y
subject to the constraints

x22
x+Yy=95

. x+2y=6
' y20

*Z = —x+2y B O R T Sftedl T
x22 o
xX+y=93

x+2y=26
y=20

OR/ w3l

A manufacturer makes two types of toys A and B. Three machines
are needed for this purpose and the time (in mmutes) required for
‘ each toy of the machines is given below :

N

Machines
Types of Toys —
I II III
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 [ o . Contd.



| oG 4 S B % e <o Lo 0 2 1 o et oo

erwmé&cﬁwmmmtﬁﬁﬁaﬁm@

o
; g I I I
A 12 18 | 6
B 6 0 9

0 D 6 W LA o B o 1 < 4 et oo g
- 7-50 mw'Bﬁwa%mwsmma CTSRT (I TS =t ooy
IRt ARG 15%t i B Rem 30%2{@1‘6@1@%%.

20. A doctor is to visit g patient. From the past experience, it is known
that the probabilities that he wil] come by train, bus, scooter or by
ldther means of 'ti-e.m's ort are fés ectivel 3 1. L and 2 Thé .
o ek Py 100 50 10 @ 5 The
. . 11 1 .

. probabilities that he will be late are e 3 and D) if he comes by
train, bu,s» and scooter respectively, but if he cbmes 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

@mf&f%@wam@%ﬁmmmmmvﬁ%%w@mw |

= ,ﬁ;@c@enﬁwmm (0T (09T »47% 7127 | (o
24| (9€ I @ARA Feifror Ry« |

bl
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()

OR / 99

: _ 2+0=4

In a girls’ hostel 70% of the students read H1nd1 newspaper,
30% read English newspaper and 20% read both Hindi and

English newspapers. A student is selected at random.

,(a ) Find the probablhty that she reads neither H1nd1 nor
English newspapers. |

' (j,) If she reads Hindi- newspaper, ﬁnd the probablhty that

she reads English newspaper

aﬁ aa“’fﬁw‘ © QAR 70%G =, 30%C %ﬁw 20%Ca &

| W@ﬁWﬁﬁwmlmﬂﬁﬁWw

(i)

33T MATH

7.{-‘5{ —
(@) ﬂ@ﬁ@%ﬁwwﬁwﬁm%mw mﬁw—ﬁw
TG |

(b) aﬁmﬁvﬁar—ﬁww mWﬁmWﬁﬁ
=4 |

Define independent events with'an example.” | 2

<51 THITHIR TS FoF Womie Sikest forat |

[15]






