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1. Answer the following questions : 1x10=10

Hq 2MTAIRT OeR ¢

(@)

(b)

(c)

(@)

(e)

32T MATH

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

G5l B Gleeme Twizsd ma &t <t cheews = |

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

“Rw-mifie Gieese [ aienaR i =° — &2

Let f(x)=[x], where [x] is a greatest integer function and
g(x)=x. Find the value of (feg)(-}%).

@A f(x)=[x], TS [x] T MW wAe FTTW WE g(x)=x.
(fog)(-14)= o Theredi|

Differentiate sinx with respect to e*.

e* - AATHE sinx -4 TRIAG Go1EA] |

2
Write down the value of j| x| dx.
-2

2
[Ix| dx-= = foran

-2

[2]



() Find the order of the differential equation

4 \5
d ;
[ g} +sin(y") =0 wrae ANFANER T2 #7741 |

dx

: —_ 3
(g) Find the principal value of sin ”1[—}
p JQ-
PR\ (%
sin™'| — | -3 YN TfAed |
(Ji] ’

(h) Fill in the blank :
QT 3% 47 = 3

a 1
lim —=
x—0" X

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

X-orH e @ ¢

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

44l 25 A =% B R iol Ffe 1 3 £ A B &b mRTE T
(o0% f4 AR Teed
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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 |. 1+3=4

FgETel WHEE e | 7,-S FK@iam Oed H¥F R (O FAGETO! HHH
o SIS 9, TS R = { (@, b)| a— b @bl TG F }

OR / @94l

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

invertible. Also find the inverse of f. 4
e @ f:R-> RS &G [(x)=2x-3 FAC! eS| f-3
Afetarre Tiered |
3. Show that 4
@med @
o .38 .1 84
sin” —-sin —=¢c0S —
S 17 85
OR/ G4l
Solve the following equation : 4

OO FAFOCH! AL 4l

2 tan ' (cos x) = tan ' (2cosec x)
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23 19
4. If A= e and I= , then find the value 7 and u
01

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

Il

9 3 10
trﬁA{ }m}:{ }T&,mﬂ A W u -3 T Sfredl Fe

1 2 0 1

A2+ AA+ul=0, TS 0 (™R 2 W ) G |

OR / @94l

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

a-3 NN [ T4 T AR ANAIH! 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

sin100x - .
—, if x#0
flx)=4 99
k=, #.x=0
is continuous at x = 0. 4

sin100 x T x # 0
@ flx)=9 99 °
TR W x =0

Tl x = 0 e wfafoem 27, (9% k 3 94w <=1

d
6 Pima . 2+2=4
dx

ngﬂmﬁ
X

(i) sin’x+cos’y=1

[i) y= e

7. Prove that the greatest integer function defined by

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

gl T @ f(x)=[x], 0 < x < 2-3 QR @R M WS FENO! x= 1

e SRaEmE w23 |
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If (W) e¥(x+1)=1, show that (Y& @) 4
242
dx? dx ™
8. Evaluate : 2+2=4
M= ey ==t ¢

(b) j sin® xcos® xdx
OR / G941

Evaluate : 4

W AT 7= ¢

I x+3

1)5—4x—x2

dx

9. Find the equations of the tangent and normal to the curve
PPyt =2 at (1, 1) 0+0=4

K4 P = o wEE (1, 1) Rege hie Sk wfeesd A S|
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OR / @44

Find the local maxima and local minima, if any, of the function
fle) = ¥*-6x* + 9x + 15. 2+42=4

flx) = x°- 6x2 + 9x + 15 FEWHA ZT A8 AR FR A T TFre,
I Sz

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

451 T 6y = x° +2 IF(A HEIGE A | IHHIE (R Y (@A) Thereal TS
x FHIE ©F 8 o @R @TT y-2Fis Ao = |

OR / @941

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

nor decreasing on (O, % ). 4

eal @ f(x) = cos3x F0! (O, % ) oS 43T Al A GBS 7 |

5
11. Evaluate I(x+1)dx as the limit of a sum. 4
0

@I 5w W fZHITe Sj(x+1)a:x—a W fefa w4 |
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OR / 9%l

Evaluate : 4
W e =4 8

g n
sinx
[ 02

i 1+coszx

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

ST @ § + ] + k (T3B! OX, OY AR OZ TFFS IS FAOIC el o |

OR / 924l

State the triangle inequality for any two vectors and prove it.
1+3=4
Rl W51 (O3 A fage SERee! @l emid 4

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

1 1
are o 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.

AWB@&WWWW@WWWH@T@@W%W%WT%
SEETICH AL A TS TSI (58 A, (S0 Tl Fef A S —
(i)  ITEPICH AL =

(i) CoSEIRA T e FPPIGH TR SoREH |
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OR / 9941

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 :

-

0.1, if =0
kx, if x=lor2
P(X=x)=; |
k(5-x), if x=3 or 4
0, otherwise

.9

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

Tyfoeeid Wdba 3@ Fam e @im@ ot Frol SEe 3= 35 9%R
MAIG! X (F &R Te| X[ I x (@R FSROT FHE Fofe ep 1

a3 8
0.1, I x=0

kx, I x=13F2
P(X=x)

A

k(5-x), 3 x=3 4
0, iRl

LY

T® k b @O 475 |
(@) k-3 54 g 41

(b) ISERITATE 12 9B, FI 12 9B 1< A 12 9B I I HEIRFIEa
e 2
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14. Find the minors and cofactors of the elements of the

determinant 3+3=6
2 =3 5
6 0 4
$oi SPEET
2 =3 B

|& 0 | ffwsm oo srRE e s et

OR / &%4]

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

CTfm TR dfeal ae 3R AL S 78 —

2 0 -1
A={5 1 0
o0 1 3
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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 AR FEE Faaq Ao W)

(xz-i—xy)dy: (ch-{—g_.;2 )dx SREE AAPOE TN Tfened |

OR / @24

(i) Solve the differential equation : 3

TGS AN [FIOE ANY Sfereat ¢

x@+(2x+l)y=xe

dx

-2x

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

the X-axis at origin. 3

FARe X-os o 341 Jeq A CBR OR@E P! 907 B4 |

16. Integrate :

R 2
y I
(b) stin“lxdx 2+4=6
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OR / @24l

(@) ,[( QCosx—Ssinx]dx

6cosx+ 4sinx

3
x"+x+1
o Vo o 2+4=6

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

|
3
%
:
g
3
2

OR / @41

Three vectors @, b and ¢ satisfy the condition @+b+é&=0 .
Evaluate the quantity

y-ab+be+ca i |d=1|b|=4 and’ [E}=2: 6

i, b % ¢ AR a+b+é=0 58 Pm IR
p=&.5+5.a+a.a%mﬁﬁcfa2ﬁwﬁcz|al=1,\5|=4qu‘e |é]=2 =
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18. Find the shortest distance between the lines
F=(i+2j+k)+a(i-j+k) and

= (20 - j-R)+ plei+j+2k) 6

i

&

~t

=(f+2}+ )+;t(f~j+)€) o

(2

—j-k)+ulRi+ j 2k ) R TeEE Ao e g SRea|

~i
Il
.y

OR / &4

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 +z=0. 6

(-1, 3,2) R @RI &R x+2y + 3z =5 W 3x+3y +2z = 0 TS G
ATOIH(E FFOIR AT AASINT Fa[ a4 TiFea! |

19. Minimize Z =3x + 5y
subject to x+3y > 3
x¥y 32

x,yYy>0 6

x+3y >3
x+y > 2

X, y >0 FARES! AATF Z = 3x + Sy -7 345 N THrea |
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20.

OR / @41

Minimise and Maximise Z = Sx+ 10y

subject to
x+2y< 120
x+y =260
x-2y =20
x,y=20 6
x+2y < 120
x+y =60
x-2y=0

x,y>0 AT Z = 5x+10y -3 WA W AT T Sleet |

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

< TARWIERE 60% (3 FaRPTS W% 40% (3 FARPTS A 3 T o[
o5 | SR T T PHE LIS ATFS YARPTS A T
30% @ SR FARPTE 72@ QERER 20% @ A (9 #/iRfEe | 32T wS
TRWERTE AP AR T GE FAR A (AT Al | FasH FRPE
wsipT @RR Tsifdel e 2

OR / @23l

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

6
51 Fide Tt fefar Sr 7/ (olRI o FGR Teg Fefa =0
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