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

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

Total = 100
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1. Answer the following questions : 1x10=10

O YRS Tes Al ¢

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

Bl BT e Tred R a9 cieews =

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

“Rewsmfie cieess [Red Giea sm 7”7 — Rae
(c) Let f(x)=[x], where [x] is a greatest integer function and
g(x)=x. Find the value of (fog)(-%).

@A f(x)=[x], TO [x] T W Se FoW AT g(x)=x.
(fog)(- 1)< =7 Tireat|

(d) Differentiate sinx with respect to e*.

e* -3 AITF sinx -I TGS O |

2
(e) Write down the value of J'I % | g,
-2

2
[l x| dx-z = vy

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

dx’

d*y)”
[ y] + sin(y")=0.

(Z;f} +sin(y") =0 el TNTEAGR PN Aefm =11

1
Find the principal value of sin ‘| —— .
(g) princip [ ﬁ)

sin™’ (715) - 3 YA Sfeved |

(h) Fill in the blank :
AT 32 T 4 3

) 1
im ==
x>0~ X

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

X-o75q frstiess i 9

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

R T A I BRI 90 RS 1 7 f A B G g T =,
(SC8 1 AR Tieveq|
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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

el AHER e Wal | 7,-5 IR 9o AHEG R (B FAgemo] AH A
=7 o 9, TS R = { (@, b)| a— b <6l TG TR } |

OR / &4

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

invertible. Also find the inverse of f. 4

@Qed @ f:R— R-S &G f(x)=2x-3 FaC6! R f-7

AfsrEe Tfeedt|
3. Show that | 4
med @
a3 .18 .1 84
sin” —-sinT —=cos —
5 17 85
OR / w24
Solve the following equation : 4

B STEIG! AL T 8

1

2 tan ! (cosx) = tan " (2cosec x)
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2 3 1 0
4. If A= and I= , then find the value ;4 and pu
1 2 01

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

2 3 10
ﬂﬁA=li12}WI=[ }'o:zr,c—cw-am#—am%%{ww
0 1

A+ AA+ul=0,T9 0 (TR 2 O 4 (eI |

OR / 92}

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

a-3 9N [T 91 7 AW NG PRI F |
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

sinl00x .
—  ifx=0
flx)=1 99
k , if x=0
is continuous at x = 0. 4
sin100 x %
- x# 0
T f(x)=1 99
k , Wx=0
T x = 0 e wfifoe =0, (o0% k T WiN [ 11
d
6. Find d—z if — 242=4
Shrea Y Ifcg —
T dx
(i)  sin®’x+ cos?y=1
) y= e
7. Prove that the greatest integer function defined by
b (x) = [x], 0 < x <2 is not differentiable at x=1. 4

o FA @ f(x) = [x], 0 < x <2-T 2 @G RS we TG x= 1
e SRPemE = |
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OR / <<t

If (M) e¥(x+1)=1, show that (A @) 4
ay _ (ﬂ]g
dx? dx)
8. Evaluate : 2+2=4
= [efy =1 ¢

(b) J sin® xcos? xdx
OR / q24f

Evaluate : : 4
T T 7= ¢

dx

J' xX+3

N S5—4x-x"

9. Find the equations of the tangent and normal to the curve
x2/3+y2/3 =2 at (1, 1). 2+2=4

x4y =2 T (1, 1) RS =T O AfeaTsl T Siaed |
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OR / Q<1

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

fiz) = x*-6" * 9x % 15 2+2=4

flx) = x*-6x% +9x + 15 FTEA0ER 2N A=Y ©i% FNE FAfvy I Sie,
IM R

10. A particle moves along the curve gy= 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

&5 FAH 6y = x> +2 IFE veIvA A | IFHIR (A3, 7Y (@R ) Tfered T
x -FAI ST 8 @ @R (@M y-ZAIRE ARafow 2|

OR / G134

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

nor decreasing on (O, % ). 4

RS @ [ (x) = cos3x FFBI (0, 7/ =5 7o A 1 Zorolil Bts w2 |

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

Qe b A oA [(x+1) doe-3 Wi Fefy 7=
0
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OR / 9441

Evaluate : 4
W Wefg 31 ¢

xj2 .
,[ sinx

2 1+cos® x

12. Show that the vector { + j + k is equally inclined to the axes OX,
OY and OZ. 4
MY @A { + |+ k (DI OX, OY SR OZ Y 9IS AT (Z 11 7 |

OR / 923}

State the triangle inequality for any two vectors and prove it.

1+3=4
R W01 (S3_ AW Tow woifsais! TR asid 31|

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

1 il
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.

1 1
A% B (T 96} RO¥T 0P ToFeid AN $€9 FTetiel T Emg | g
SR AL AR T FOTOIE (63 TF, (o0 Falidel [y ot s —
(i) TP AL =7

(i) COSTEIRT 05 GO ATPHR AL SISO |
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OR / %Al

s Rita studies during a randomly

Let X denote the number of hour
the values x,

selected school day. The probability that X can take
has the following form :

(0.1, if x=0
kx, if x=1or2
P( =x) =< .
k(5-x), i 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

Trfeela v =<t gl e @Rl offi Srelk wigE = [P IBR
WA X ({ PERI A1 X=F AN x (R TSIRo Fme Tore oo a1
[}
( & My IM x=0

kx, W x=132
k(5-x), ;M x=3 4
B! S

P(X=x)= <

TS k 96l RO 4375 |

(@) k-3 W9 [y =11

(b) Www@aﬁ%@w@mmﬁw@z@wwwmﬁ@m@
N 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
1l 8 =7
2 -3 5
6 O 4
TR (o Saif o T Thea
1 & -7
OR / 994!
Find A-1 by using elementary transformation, where — 6

CNifers Ty afea arme sk A-1 Sfere) 9% —

(2 0 -1
A=|5 1 0
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 ) dx
n A TINGT Ferere e w7 )
(s xy)dy = (x?+1? ) dx R TG AL Tlerad |
OR / &4}
(i) Solve the differential equation : -

ST ARG TN Tered ¢

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

-2x

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

RS X- o i 51 81 ~ARAIeT GBI S SIS 907 3 |

16. Integrate :

ST B S
) e
(b) stin‘1 xelx 2+4=6
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OR / 934

(@) _f[ QCosx—Ssindex

6bcosx+ 4sinx

B | dx 2+4=6

OR /994t

Three vectors G, b and ¢ satisfy the condition G+ b+¢=0 -
Evaluate the quantity
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18. Find the shortest distance between the lines
F=({+2j+k)+ra(i-j+Kk) and

F=(2f—j—l€)+p(25+j+2]€)- | 6

OR / G241

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 B x+2y + 3z =5 W® 3x+3y +2z = 0 ANSH T4
ATOIIE TSI AT ANCAINT FA |4 Sfeneat |

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

x,Yy >0 _ ' 6

x+3y =3
x+Y > 2

X, y >0 SREGS! AATF Z = 3x + 5y - WY T Slenea |
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OR / g2

dMinimise and Maximise Z = Sx + 10y

subject to
x+2y <120
x+y 260
x-2y=20
x,y=z0 6
x+2y <120
x+y =60
x-2y =0

x,y20 MATF Z = 5x+ 10y - A% o= K7 07 Siereai|

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

G TR 60% (3 WARPTS W% 40% (3 YRS A2 I S o]
e | B9 I AT P AR AIPES QARTS AP FRE DET
30% (1 O WERPTS A3 WPREE 20% (F A (A 30| 75 wwe
SRINMIERAR AYPZFOE AL I 9o B3 A (ST il | Daed HaRkPR
SR (AR TSI e o

OR / &</

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

<51 e T FoFR B2 9 Col e SRR T4 o 71 °
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