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The figures in the margin indicate full marks
for the questions.

Q. No.1 (a=j) earries 1 mark each 1x10 = 10
Q. Nos..2 -13._carry 4 marks cach 4x12 = 48

Q. Nos. 14-20 carry 6 marks eacl 6x7 = 42
Total = 100




1. Answer the following questions L 1w 15

Y oPraiae Bag iyl oo

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

W01 O (Nevame Swizad fil [ebt =14] Gaanes 22|

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

RERoRNe (e [Gaed ENecara Wi e ey

(e} Let f(x)=[x], where [x] is a greatest integer function and
g(x)= x. Find the valuc of (fog)( ).
& A f(x) =[x [0 [x] 2 A wRe wea e gy
(feg)(- %)= S Sfered |

(d) Differentiate sinx with respect to e*.

e -7 AMATE sinx -4 SLPAS e |

(e) Write down the value of I| X |dx.

)

j | x| dx -4 it fep2lf |

»,
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() Find the order of the differential equation

a
dx

4 \5
[iﬂ} ¢t sin(y”)=0.

d' ’ ,
(\;\_‘/WJ +sin(y") = O waaw FAGarb @ e 4

1
(g) Find the principal value of sinﬁl[——].
e p P \/’2—

sin |

:\ J - 3 YN Slered |

S L

(h) Fill in the blank :

<] J12 99 <418
) 1
Iim —=
x>0 X

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

e T e [

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

w41 275 A W% B R vbl wefe 19 £ - Ao B 9B St T o
e A A TiEer
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2. Define an equivalence relation. Check whether the following relation
R defined on the set of integers . is an equivalence relation or not,

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

TGOl A @ il | - o Aewan oo AFH R (B AT AHF ZAH
T A FA, WS R = | (a, b)| a- b €5 WAG AT } |

OR / @94
Show that the function f:R-> R defisfiéd as f(x):2x—3 1s
invertible. Also find the inverse of f. 4

o

T @ f R RS W@RE,, f(6) = 2x-3 TG 2ferAnig | o

3. Show that 4
TR @
2
. <hHh/ w =]
S§in "= —siIn — =cos —
3
OR / <4l
Solve the following equation : 4

CEFA FAAEACD] AR 44l

2 tan ' (cos x) tan l (2('().&;('(‘ \)
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2 3 1 0O
4. If A= and [ = , then find the value , and u
1 2 0 1

such that A2 4 JA+ul =0, where 0 is zero matrix of order 2.

Lo, 23 10
Im A=| i< ] =

1o }@,m R 1C TR i o ) KX B 40

01

A+ JA+ul=0, TS 0 (27 2 A I GIEATH |

OR / ¥/

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

-7 W T w4 AE A RIS Fese 53 |
x+y+z=1
Dx+3Yy+2z=2
ax + oy +2az=4
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S. Find the value of k so that the following function

sinl00x .
—, if x20
fl)=4 99
k , if x=0
IS continuous at x = 0.
sinl100 x
————=  Fmx % O
M fx) =1 99
kK, IWx=0
mmx=oﬁ*~r\mﬁf§@®,mkawﬁ@wx
d
6. Find <Y i _ 2+2=4
dx
dy
Tfereat —2 g —
dx

() sin®x+ cos’y =1

@ €- <%

7.  Prove that the greatest integer function defined by

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

T B @ f(x) = [x], 0 < x < 2-F AR WERT N e FAVH x = 1
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OR / @39

If () e'“‘(x+1)=1, show that(Cﬁ"i\’S‘snm) 4
2 2
-
dx* \dx) -
L

8. Evaluate

: \ 2+2=4
T e s |

L 2
(a) '(x3/2 +Zex—l]dx
: x
(b) sin” xcos® xdx
Evaluate : 4
W ey ;

Q Find the equations of the tangent and normal to the curve

WPy =2 at (1, 1), 2+2=4
2B yz/3 -2 IH (1, 1) f?‘]?&@ “ox{E TS Tfeege v PIGES] Tferar |
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OR / 9241

if any, of the function
2+2=4

Find the local maxima and local minima,
flx) = x’—6x* + 9x + 15,

flx) = x*-6x* +9x + 15 TFETHE B SRS SR FAE Ay A S,
W =R

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. 1

951 T 6y = x° +2 IGE 564 I | IR (3 7Y (@R ) Threa 7
x FAE O 8 @4 @R @IS y-ZAIE Alfee =7 |

OR / &2t

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

nor decreasing on (O, % ). 4

YAl (4 £ (x) = cos3x T (0, 7/, )-8 o Ters 1 ZHH B 727 |

11. Evaluate J'(x»+-])dx as the limit of a sum. 4

0
5

(5T Gl Sl 251t f(Y +1) dx -3 TF e = |

0
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12.

13.

OR / w24

Evaluate : 4

W Ref a1 ¢

- P
Sin x
L,

2
l+cos™ x
0

Show that the vector 7 + j + k is equally inclined to the axes OX,
OY and OZ 4

SN @ { + |+ k (ST OX, OY & OZ o4 #157e eI (2o al 24 |

OR / &4

State the triangle inequality for any two vectors and prove it.
1+3=4
I 761 (9391 AR fags SR R g |

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 — 240=4

(i). the problem is solved

(i) exactly one of them solves the problem.

, 1 1
A =@ B (@ 451 [ ST Tegeid FNKE T TSI] FN 5 R =1 3f

SIS AR A TO0d FOgSIR (58 TE, (908 ASiEel Hy =1 qrre —
(i) IEEBICE! AN -

(i) COCEFA f3% GG ATAICBIR I SA9RGI |
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OR / @724/

. ‘ho a randomly
Let X denote the number of hours Rita studies duf::%he values x,
selected school day. The probability that X can ta
has the following form -

0.1, if x=0
kx | if x=1 or 2
P(X=x)=
Kk(5-x), if x=3o0r4
O otherwise

)

where k is an unknown constant.

(@) 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

@W@WWWWW@%W@WW@Q%
AT X @ eial 27 | XA x (R Ao e Fiors o/am ==
Xz

0.1, AW x=0

kx, I x=1302
k(5-x), am x =3 74

0, SRRl

P(X=x)=

79 k G5 OGS 42 |
(a) k-3 54 e T4

(b) FeBTTACE 73 9G], Ao 73 9Bl SN SIS 729G S T T o=
femsrier 2 o
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determinant

2 3
0 Q
;\
Find Az

iy
o |1 h

2T MATH

fiéd

O

-~

Al #cnel a4 A1 SiFeg 19 —

fefRIasCBIe GeTCaia Saif e sizaif Tfaredr |

OR / &<

byitusing elementary transformation, where —

11 ]

Find the minors and cofactors of the elements of the

3+3=6

Contd.,



differential
15. Define homogeneous function of degree n. Solve the

1+5=6
equation
(s xy) dy = (x2+y? ) dx
n AR AEifqs wowe Aol |
(x%+xy) dy = (x2+ 2 ) dx St T A e |
OR / 923t
()  Solve the differential equation : 3

SRS FNFRICGIN A Slorad) 2

xd—)yc+ (2x+1)y = xe 2

(i) Form the differential equation of the famil

y of circles touching
the X-axis at origin.

&)
L))

sﬁﬁ@x—mwﬁwmﬁﬁmaamw%mm 1 |

16. Integrate :
Sefpeie 41 2

x-1

(@ Vx*-1

(b) J xsin xdx

dx

2+4:6
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OR / 193]

(@) IQcosx~33?nx dx
bcosx+ 4sinx

3
X"+ x +1

(b) .{ 21 dx 2+4=6

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

OR / ©/3<)

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

Ly 2ab+bc+éa i fal=1

G j O ¢ o34 folsig @a+b+c=0 5% Pra Fq|

=B 5 a4 é.a- A W s awe |a|=1,

5‘:4 W [c|=2 =
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18. Find the shortest distance between the lines
Fz(f+2j+l€)+/l({—j+l{) and

F=(25—j-l€)+,u(2f+j+21€ )

F=(f+2j+l€)+l(f—j+l€) LS
F=(2i—j—l€)+y(2{+j+2lé)@mwwmmﬁ@w

OR / &34/

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. 5

(-1, 3,2) ™E @Rt s X+2Y +32=5 9% 3x+3y +z = ( IO 7=l
HCOTRE AR AP SO F59e0 Tare |

19. Minimize Z =3x+ 5y
subject to x+3y > 3
X+y > 2

x, Yy >0

x+3y >3

xX+y > 2

%, Y =0 SRS ACE Z = 3x + 5y -7 RS Wiy Thnagy
NN
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OR / 9124}

Minimise and Maximise Z = 5y + 10y

s

subject to
x+2y <120
X+y =260
xX—2yz20
x,y=0 B
x+2y <120
x+y =60
x-2y=20

X,y >0 FCATE Z = 5x+ 10y -T A ¥ FT T eS|

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

42 TH AR 60% (3 FARPTS Ol 40% (1 YARPTS F1E I6 S o[
S| TR A T e IS RIS YRS A A 5iad
30% (@ S ZaRPTS T4 Qs 20% @ A (AT 13w | Iweq swe
TR Al A FG qEH BER A (9% ANE | QIS SR
Al czrEE Al [ e

OR / &2q/

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

a5l frefe yal fofEa e 5[4 (o 9 R M [l 4 | °

X
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