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1. Answer the following questions : 1x10=10

o YRR Oes ¢

(@) Give an example of a column matrix which is also a row
matrix.

OBl T8 (e enigsd T et < Glisees =7 |

(b) “Diagonal elements of a skew-symmetric matrix are always
zero” — Why ?

“Raw-omfe Giees [ied e wmi <” — 592
() Let f(x)=[x], where [x] is a greatest integer function and
g(x)=x. Find the value of (fog)(-}5).

@A f(x)=[x], TS [x] T 4@ WA FAH WE g (x)=x.
(fog)( %)= 5 Tfepeat |

(d) Differentiate sinx with respect to e*.

X -q ANATH sinx -9 IKITE Go19] |

2
(e) Write down the value of I | x|dx.
3

2
[Ix| dx-= s i

-2
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(f)/ Find the order of the differential equation

d4y 2
(dx“] + sin(y")=0.

i o ¢
(dng + sin(y") = 0 wrewt ANEIGR @ Ffm =01

: el 0
(g) Find the principal value of sin l[—J
p \/5

sin'l(%J - 3 U Tferedl |

(h) Fill in the blank :
AT 2 77 T 2

: 1
lim —=
e X

(i) What is the direction cosine of X-axis ?

X-opeg e e 2

() Let A and B be any two given sets. If f:A—>B is a onto
function, then find the range of f.

@l T A W% B R o 2o 1 T f 0 A B GO e o 2,
(908 -3 AR T
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2. Define an equivalence relation. Check whether the following relation
R defined on the set of integers 7 is an equivalence relation or not,

where R = {(a, b)| a - b is an integer j. 1+3=4

FgeTel THEE el Wl | 7, WeE ©e HEF R (Bl AN FIH A
29 A9 9, IO R = { (@, b)| a - b &bl WS R } |

OR / 924l

Show that the function f:R->R defined as f(x)=2x-3 is

invertible. Also find the inverse of f. 4
et @ f:R-> R-® &G f(x)=2x-3 T SR f-3
dferaime Tferea |
3. Show that 4
rgedl (@
e .3 8 1 84
sin” —-Ssin — =¢0S ——
5 17 85
OR / 944l
Solve the following equation : 4

eI A IFIEICH! AL 4 ¢

2 tan ! (cosx) = tan "' (2cosec x)
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28 10
4. ¥ A= gnd I= , then find the value 24 and u
i -3 D 1

such that A%+ 1A+ ul=0, where O is zero matrix of order 2.

2 3 18
ﬁA:LJml{ }@,mzwu—awﬁsﬁww
0.1

A2+ AA+ul=0, TS 0 X2 TSR N GIATF|

OR / 924!

Determine the value of a for which the system is consistent. 4

a -3 N [ 9 IR AR AT RIS = |
x+y+z=1
2x+3y+2z=2
ax +ay + 2az=4
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5. Find the value of k so that the following function

sini®Ox - .
—, if x#0
flx)=1 99
E s ¥ . x=0
is continuous at x = 0. 4

sinl100 x —

W f)=9 99 °
 TE M x =0

x. & 0

FE0 x = 0 e SRt =, (908 k 3 9 W 40

oo O
6. Find — if — 2+2=4
dx

%%ﬁm-g—yﬂm—
X

i) sin’x+cos’y=1

W= e

7. Prove that the greatest integer function defined by

f(x)=[x], 0 < x <2 is not differentiable at x=1. 4

amidl T @ f(x)=[x], 0 < x < 2-T AR FERT o TG FEWD! x=1

e SREIE 72T |
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OR / &4

If (W) e¥(x+1)=1, show that (Y @) 4
()
dx® “dx)™
8. Evaluate : 2+2=4
Wi Ay =0 ¢

(b) J sin® xcos® xdx
OR / 9241

Evaluate : 4

W {ef =0 ¢

I xX+3 i

1/5—4x—x2

9. Find the equations of the tangent and normal to the curve
x*Pyy¥? =2 at (1, 1). 2+2=4

x4 P =2 I (1, 1) Re i o% Sfeesq Aaead Sfered |
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OR / 944

Find the local maxima and local minima, if any, of the function
flx) = *-6x* + 9x + 15. 2+2=4

flx) = x°- 6x2 + 9x + 15 TEHR B 5D AR ZW AT T Tfreal,
I =zl

10. A particle moves along the curve 6y= x° +2 . Find the point(s) on
the curve at which the y-coordinate is changing 8 times as fast as
the x-coordinate. 4

51 AP 6y = x° +2 I HeIbE I | IFR (iR [ (@1F) Teredt T
x -ZAIE OF 8 @ @R @S y-ZFITE ARG = |

OR / @24l

Show that the function f(x)=cos3x is neither strictly increasing

nor decreasing on (O, 772 ). 4
RGN @ [ (x) = cos3x FAHI (0, T/, )5 7S I TN ZPTI Bl T |
S

11. Evaluate I(x+1)dx as the limit of a sum. 4
0

(e 5w A ZIeA 5j(x,ﬂ):;zx—a T e F=i |
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OR / 924!

Evaluate : #
W fAdfa = ¢

x/2 -
Sinx
_[ dx

2
- l+cos™ x

12. Show that the vector i + j + k is equally inclined to the axes OX,
OY and OZ. 4

MA@ | + ]+ k (ST OX, OY W% OZ 753 F51® FeIE (ZF 13 & |

OR / 924l

State the triangle inequality for any two vectors and prove it.
1+3=4
R B (S5 A Fage SEfeic! B e 4

13. Probability of solving a specific problem independently by A and B

1 1
are - and 3 respectively. If both try to solve the problem
independently, find the probability that — 2+2=4

(i) the problem is solved

(ii) exactly one of them solves the problem.

AW B @ €5 R ST Tegeid A 19 Al é-@m$€§|ﬂﬁ
SIS AL A T FOFOA (58 I, (90S el [efa 3 WS —
(i)  STPOICH A =

(i) COSETRA 5% GG APTIGH TG SREH |

32T MATH [9] Contd.



OR/ 94

Let X denote the number of hours Rita studies during a' randomly
selected school day. The probability that X can take the values x,
has the following form :

P

01, if x=0
P( =x)=< kx if x=lor 2
k(5-x), if x=3 or4
0, otherwise

.

where k is an unknown constant.
(a) Find the value of k.

(b) What is the probability that Rita studies at least two hours,
exactly two hours and at most two hours ? 1+1+1+1=4

Aol FivT w1 Feral e @R ofm Srom sgEm @ 39 9
FRAIG X (§ @RI 261 XF I x (@RI TSRO Fme Fe oo a4
[

[ 0.1, %W x=0

kx, M x=~192

BliX=x)—
e k(5-x), 3 x=3 |4

0, eyl

L

TS k bl T&R© 4 |
(@) k-3 3= fefa w4t

(b) OB FTTATE 72 9D, F1IS 12 B! SR A 42 9961 ez I AT
e 2
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14. Find the minors and cofactors of the elements of the

determinant 3+3=6
2 =3 5
B0 4
1 5 -7
. .

6 0 4| o GIAART SR S T SfRed |

OR / 941

Find A-! by using elementary transformation, where — 6

TR Feime i dens IR A1 Shiedt T© —

§-.0 -
A=¢5 1 0
g 1 &
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15. Define homogeneous function of degree n. Solve the differential
equation 1+5=6

(x2+xy)dy:(x2+y2)dx

n WA TEIEE T A5l |
(x2+xy)dy= (J‘:2+y2 )dx SRS ABINGE AU Tieredl |

OR / G941

(i) Solve the differential equation : <

SRFE ANFIGR ALY Tieredt 8

x@+ (2x +1)y = xe™*
dx

(i) Form the differential equation of the family of circles touching

the X-axis at origin. 3

TARTS X- S "o 341 369 ARG GO SREa FFI0! Ao 4 |

16. Integrate :

e 4 ¢
x-1
[ dx
(@) 1
(b) j)csin_1 xdx 2+4=6
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OR /994l

6cosx+ 4sinx

(@) J( 2cosx~33inx]dx

3
x +x+l
R = e 2+4=6

17. For any three vectors a, b, ¢, prove that

OR / @124l

Three vectors G, b and ¢ satisfy the condition g+ b+¢=0.
Evaluate the quantity

p-db+b.i+éa if |a|=1,|b|=4 and ||=2: 6

G, b 9 ¢ (939 folbi d+b+¢=0 56 fmm 3@

4= b+ b.c+e.ad T el = R (=1,

b|=4 i |¢|=2 =
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18. Find the shortest distance between the lines
?=(f+2j+l€)+x1(f—j+1€) and

=(2§—}—E)+p(2§+}+21€)- 6

~ti

i
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~.y
2k
.
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-k )+ul2i+ 2k ) @ qoRER Siew rew vy Shiea

™
Il
—_—
9]
~y

OR / G341

Find the equation of the plane passing through the point =1, 3,2)
and perpendicular to each of the planes x+2y+3z=5 and

3x+3y +z2=0. 6

(-1, 3,2) R @RI ©% x+2y + 3z =5 W 3x+3y +2 = 0 FTTOH T4Ta
AT FTHOIR AT ANGHALNT NP9 Tfeveai |

19. Minimize Z =3x + 5y
subject to x+3y > 3
x+y 52
xg 350 6

x+3y >3
x¥g a2

X, y >0 TERES! AACF Z = 3x + Sy q 77 I Srea |
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20.

OR / &i41

Minimise and Maximise Z = Sx+ 10y

subject to
x+ 2y 120
x+y =60
x-2y=0
x,y=0 6
2+ 2y < 120
x+y =60
x-2y=0

x,y>0 AATEF Z = 5x + 10y -3 A =R FEWH T Tferedt |

Of the students in a college, it is known that 60% reside in hostel
and 40% are day scholars (not residing in hostel). Previous year
results report that 30% of all students who reside in hostel attain
A grade and 20% of day scholars attain A grade in their annual
examination. At the end of the year, one student is chosen at
random from the college and he has an A grade, what is the
probability that the student is a hostlier ? 6

Q< SERIERE 60% (3 DARPTS S 40% (1 FARIPTS AT I T ==
o5 | S TR FAITA PR WIS RS PARPTS A AR FEI
30% (3 SI@ TERPTS 7 AR 20% (@ A (U0 #ii2fEe | I8 TS
TR AOEFCA A T GEH FAR A (AT AT | PG FIRPH
RPN (@R FSiEel e 2

OR / @2

Find the mean number of heads in three tosses of a fair coin.

451 fde Tm fofam br i (ot To SR Mg e | »
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