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

Q. No. 1 (a-j) carries 1 mark eaclt 1x10 = 10
Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14-20 carry 6 marks eacli 6x7 = 42

Total = 100
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1. Answer the following questions :

1x10=10

o9 MRS Oed Al ¢

(@)

(b)

()

(d)

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

Gl B8 CNer] Tuimd T st 1KY (Tewe |

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

“Rrawonfe oo Rl CNews s 0 — foxe

Let f(x)=[x], where [x] is a greatest integer function and

g(x)=x. Find the value of (fog)-4%).

@l 2 f(x)=[x], TS [x] T AR TS T WA g(x)=x.
(f o g )(- %)= Wi Tleeal|

Differentiate sinx with respect to e*.

e -3 AATHE sinx -T AKFG Tfereat|

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

2
[ | e = Fret
-2

[2]



(f/ Find the order of the differential equation

dx*

a‘y)’
[ y] +sin(y")=0.

[jﬁ} +sin(y") = 0 wree] TRNGFEER T FofT 910

S |
(g) Find the principal value of sin l[ﬁ]

sin”™ (%J - q YA Tfere |

(h) Fill in the blank :
Tl 313 59 I ¢

m ==
x50~ X

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

X-orrq faiices e ¢

Let A and B be any two given sets. If f:A—> B is a onto

0)
function, then find the range of f.
(@l T A OR B R 1ol k2e 1 AW f - A B 95l Avelvs e 7,
(oE £ AR e |
LN (3] Contd,




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

Srgerel THEE e [l 7-5 EWRT OR FIE R (B! FGeTo! TTF
¥ AW TN, TS R = { (a, b)| a- b b A IR }

OR/ &34l

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

invertible. Also find the inverse of f. 4

oedl @ f:R—-> R-S MBI f(x)=2x-3 FoCol eAfSTEsR | -3

ofSrae SiFei|
3. Show that 4
ored (@
.1 1 84
sin ' -sinT — =008 —
85
OR/ G2l

Solve the following equation :
OE FNIPIICE] AN F ¢

2 tan " (cos x) = tan "} (2cosec x)
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2 3 10
4, If A= and I= , then find the value 4 and u
1 2 01 :

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

2 3 10
trﬁA=[ JWI=[ }QN,C—CW A O py -3 TN Sfredl qice
12 01

A2+ AA+ul=0, TS 0 (TR2 TSR 4T T

OR/ &%l

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

q-3 9 FdT 9 T AR AARTIC! RIS = |
x+y+z=1
2x+3y+2z="2
ax +ay +2az=4
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D:

Find the value of k so that the following function

sinl00x

flx)=1 99
k 4 if x=0

if x#0

2

is continuous at x =0.

sinl100x W ox £ O

= 99
I f(x) B fxeo

TGl x = 0 Rqe wififben =, (or% k 3 WA g < |

., dy .
Find x if —

d
dx

(i) sin’x+cos’y=1

Ccos X

i y=e

Prove that the greatest integer function defined by

fx)=[x], 0 < x <2 is not differentiable at x=1.

2+2=4

g 3 @ f(x)=[x], 0 < x < 2-F AN ST AT WG TR x= |

e SR w2 |
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OR /&34t

If (IM) e¥(x+1)=1, show that (Y& )

(b) J sin® xcos? xdx

OR/ &3

Evaluate :

T Refy =10 8

2+2=4

Find the equations of the tangent and normal to the curve

x2/3+y2/3 =9 at (17 1)

x2/3 + y2/3 — 2

[7]

2+2=4

@4 (1, 1) Rege =P ik WfeeTRe AT Tl |
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OR / 541

Find the local maxima and local minima, if any, of the function

flx) = x*~6x* + 9x + 15. 2+2=4

flx) = x*— 6x2 + 9x + 15 TEOR ZE D W= FME FARY T Sferea,
I SR

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

Bl TR 6y = x° +2 IFCI baIlbel I | IFER G 7T (@R ) Tiveq o'w
x -BIE O 8 @ @R @90 y-ZMiE vafos 2 |

OR / @441
Show that the function f(x)=cos3x is neither strictly increasine
o

- 7
nor decreasing on (0, /2 ). A

431 @ f(x) = cos3x T0! (O, % )=S0 143 2 T «BI8 72y |

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

0

(@5 Bl A =i 5J‘(ml) dx -3 34 [ef7 =31 |
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OR / &34t

Evaluate :
i Refm 1 ¢

x]2 .
J‘ sSinx

2
5 l+cos™ x

dx

12. Show that the vector i + ]+ k is equally inclined to the axes OX,

OY and OZ. 4
@S @ § + } + k (TFIO! OX, OY SR OZ T T O eaniieny

OR /&4l

State the triangle inequality for any two vectors and prove it.
1+3=4
R 751 (93 I Tage wpifsree! R e

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

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

(i) the problem is solved
(i) exactly one of them solves the problem.

oI A < el T = W = 1 ¥
A o B (1 <! (0 TPl Fegelis 30 T A |

SETICE! TIRE I GO FOFOIE 8 T, (903 Tl el =1 ATS —
(i) SoICe! TN 2

i) oSERR 57 9T FPPIHR AL SO |
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OR / 941

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 x=0
kx, if ¥=1 8F 2
P( :x) = 3
k(5—-x), if x=3 or#
0, otherwise

A

where k is an unknown constant.

(a) Find the value of k.

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

WWWWWW&%%@&W@@—Q%
FRIH X (3 Ol o1 XF WA x (AR IO Fse Fois e o)

[eeg
(0.1, 3 x=0
kx, I x=1F2
P(X=x)=
k(5-x), AWM x=3 T4
.0, Syl

IO k G5 TS 45 |

(@) k- S e 3

b) SR FASITE 73 TB, I 73 9B SIS A 92 7
"V ﬁs:w? 5 & R R s
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14. Find the minors and cofactors of the elements of the

determinant o
2 -3 5
6 O 4
| S TR

2 -3 5

6

O | e e SR e R S
1 85 =7
OR / 92«1
Find A-! by using elementary transformation, where — 6

Tl Tolles il aes! o7 A-1 Sferest T© —

(2 0 -1
A=|5 1 O
0 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 )d.x

n MR TIEE TeR Agel Wwl |
(x2+xy)dy = (x2+12 ) dx SR TAFIDR TN B |

OR / 934l

(i) Solve the differential equation : 3

SREE ANPIEBR AT Sfereat ¢

xﬂ+ (2x+1)y = xe™>*
dx

(i) Form the differential equation of the family of circles touching
the X-axis at origin. 3

RS X-omrss o T JE1 iR OR SRR TR o < |

16. Integrate :

R T ¢
Ik
(b) J xsin™ xdx prace
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OR / &i3<1

(a) J' 2cosx—3s?nx dx
bcosx+ 4sinx

3
x“+ x+1
(b) J-_;:g__]-_-dx Siae

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

i foFb (930 G, b, ¢ -3 @ & T A

ax(b+5):ax5+dx5|

OR / @4l

Three vectors a, 5, and ¢ satisfy the condition g+ 5 s

Evaluate the quantity

e

_ib+be+éa i |d]

yzi
j, % ¢ C@@’éf‘ﬁfvﬁ\o d+5+5:6 7% a |
a,
55+55+5aﬂmﬁ°ﬁfwmld\=l, b= 4 o [&[=2 =
pu=a.
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18. Find the shortest distance between the lines

F=(f+2f+l€)+ﬂ(f—j+l€) and

F=(2f~f—l€)+/.:(2{+j:+2.1€)- 6

F=(f+2j+l€)+/1(z?—j+i€:) <

Fe(2-F- k) ulei+ j+2k ) @R qo e T 79 SRve
OR / §3t

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) RS @RI OIR x+2y + 3z =5 W* 3x+3y +2 = 0 TSR e
ATOIR(E IO AP Ao TN Bferedl |

19. Minimize Z =3x + 5y

subject to x+3y >3
x+y > 2

, 0
X, Y = 6

x+3y >3

Xty >2

X, Yy >0 Rme Ao Z=3x+5y—€ﬂ?ﬁﬁﬁm%%@ml
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OR / 51341

Minimise and Maximise Z = Sx+ 10y

subject to
X+ 2y £ 120
x+y =60
x—-2yz0
X420 6
x+2y <120
x+y =60
x -2y =0

x,y=0 JATF Z = S5x+ 10y -3 A 9% FKNT W Slered |

20. 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

ammﬁvﬂweo%mmwmm%mwquﬁmﬁaw
o | STl T T RPN A AT YARPTS. 4Pl AR 2T
30% (3 SR FARPTS AL Qe 20% (7 A (@T AR | 2 oo
srlfRETE<e AGOEFCI I T GO FER A (AT AT | RIS AP

R iR il [ 2

OR / 994!
Find the mean number of heads in three tosses of a fair coin.
6
<5 ﬁ{@'{mﬁoﬁmﬁﬁﬁ (ol & TR Ty [efy 4|
X
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