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The figures in the margin indicate full marks

for the questions.
Q. No. I (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

GE AR Ted forl ¢

(@)

()

(c)

30T MATH

Determine the relation R on the set of whole numbers <10
defined by ) 1

R={(x,y)|2x+3y=121}.

10 ©F FF A AN SffRAT oS R FITHG! QAR TRERT
R={(x,y)|2x+3y=12} | 77955 Ffa =1

Write the principal value of : '
_1[ ( -16x ):l
cos™'| cos . . 1
15

cos'l[cos(-igﬂ )] SRS CRE S

Let A =[a,-j] is a square matrix of order 2 where a; = i2 - j2.
Then A is |

(i) Skew-symmetric matrix

(ii) Symmetric matrix

(i) Diagonal matrix

(iv) None of these. 1
@1 T A =[a; ] @Bt 2 T 3 1™ T© q; =i° - j° | (CT A 90l
() REvswie Chees

(ii) S G

(it) R Gnees

(iv) €IS ¥=|

[2]



(d) Find the derivative of x® with respect to x2. 1

x2 AATE X2 I TS Gleedl |

(e) Find the equation of the tangent to the curve Y= f(x) at

(x0, Yo ), if % does not exist at this point. 1

ﬂﬁy=f(x)w(xo,yo)ﬁﬂf@‘—;% %mmmﬁﬁﬁw

Bl R e

() 1If sec'x=cosec™'y(|x| =21, |y|=1), then find the value of
| ( 1 ) -1 ( 1 )
cos” | — |+ cosT | — | 1
X y

i sec!x =cosec'y (| x| 21, |y|=1),

CST% cos™ (—1-) + cos™ (—I—Jﬁ = Tferear|
X 2 y
. (g) Write the direction cosines of the vector i. 1

j co%<] feieEE B

(h) Write the order of the differential equation representing the
family of curves given by

y=asin(x+b), where a and b are arbitrary constants. 1

y=asin(x+b) TS a AF b A &<, FANFINGIE JEARAN SRF
ARG @ o7
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(i) The projections of a line on the axes are 3, 4 and 26 . Find
the length of the line. ; 1

GG (IR THFPITITS 2TFA T 3, 4 % 26 | @ATE o [efa
|

) 1f x=¢(t), then find [ f(x)dx. 1

x=¢(t) @ [ f(x)dx Refm =

2. A relation R in the set A={xeZ: 0< x £12} is given by
R={(a,b): |la-b| is amultipleof4}. Prove that R is an
equivalence relation. Find the set of all elements related to 1.

4.
OrET A A={xe Z: 0< x <12} TS F&@RT ATq
R={(a, b): la-b| 4= 9Ot sftew } STEey T | 19 T T@
GRS ik© Bfereat | '

OR / 9141

Let f:R-{3}—> R-{1} is defined by f(x)= x-_z. Show that fis

a bijective function. 2+42=4"

@A f:R-{3} > R-{1}, 7% f(x)=-§_‘—§ @ FERG | (TS (T D

TR AT T |

' 30T MATH [4] s



3. | Solve :

I B0 :
sin‘l(l—x)—QSin’lx=%,
OR /TqY

If a=sin"'(2) and A=tan™'(4), where O < @, f < %; then find the

value of a- 2.

4

i a=sin"'(2)WF f=tan™ (1), T8 0< a, <% ; (B a-f ITH

fRefa =11

4. Show that

e (T
a?+1 ab ac
ab b2 +1 be |=1+a?+b%+c?,
ca ch c2+1
OR /924t
-1 1 # 2 =3
If (3@ A= 3 0 4 |and (@) B=[{-1 O
2 1 -2 o -1

examine whether the matrix A2 -2B is singular.

(ST8 A2 —0B CTeers(sl Sefen Zae s 34|
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Find all points of discontinuity of f, where

2 . ] .
x*sindi, if x=#0

f(x)= T
o , if x=0

>sinl, gff x=0

f(X)={ o . wfx=0

g ARl WERE TR [ivmer R Tieed |

(b) cosy=xcos(a+y).

Evaluate :

s Fefa ==t 3

(a) _[ Vx? +2x+5 dx

2+2=4



OR / &34t

6x+7 -
R ey b 4

8. Evaluate :

Wﬁ‘fﬂ?ﬁﬂ%

T4 Sinx—cosx

() IO 1+sinxcosxdx 4
OR / 2l
() [T log(+cosx)dx | 4
. d?y
9. If x=a(0+sinf) and y=a(l-cosf), find 2 at 0=0. 4

g x=a(0+sinf) s y=a(l-cos0),

,dzy
C@C@9=OE-&??W%@WI
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OR / <t

State Rolle’s theorem and give geometrical interpretation of the
theorem. 2+2=4

FA] TAAMIR @ T o 3 ifsifss pn woffar

10. Solve the differential eQuation :

TRFE FAAIEIOIE NN Seeay ¢

%—%+cosec(%)=0; 4

y=0 when (@fsat ) x=1.

OR / 92a!

(l—x2 )%+2xy =xy1-x? 4
11. If f(x)=x3-6x2 —-36x+7, find the interval for which f(x) is

(i) strictly increasing

(ii) strictly decreasing. . 242=4
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f(gc)=x3—6x2‘—36x+7 FrR AV To0 @ SaaeTe
(i) oS IFAN

(i) TS

Tieveat)

OR / &2t

Find the area of the largest rectangle that can be formed having a
perimeter of 40 meters. ‘ 4

ﬁﬁmﬂﬁﬁmqoﬁ‘mlwmaﬂﬁ%ﬁ\w cafean 2 a9 |

12. Find a unit vector perpendicular to each of the vectors G+b and

d-b, where G=3{+2j+2k and h={+2j-2k. 4

G+b ©% d-b (SFIF &% (AT GGl 9T (933 7 o9 '@

G=31+2j+2k SI% b=1i+2j-2k.

OR / 994

Let G=1i+4j+2Kk, b=3i-2j+7k and &=2i - j+4k. Find a vector
d which is perpendicular to both @ and p and é.d=15. 4
QA a=i+4j+2k, b=31-2j+7k W% &=2i - j+4k. d0l (9% d
s e d, @ 9% HI 6°[F© A7 OF &.d=15.
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13. Bag A contains 6 red and 4 white balls; bag B contains 4 red and
6 white balls and bag C contains S red and S white balls respectively.
A bag is selected at random and a ball is drawn from the selected

bag. If the ball is found to be red, find the probability that the ball
is drawn from bag A. 4

FAFCT T AT 651 I8 F 451 I50 61, Gl BS 451 I81 SF 661 90 SIS

(I C 'S 561 981 SIF ST1 391 61 ST | A0RFSId 99 (N 271 G5l 351 @Rl
Te | AW T T8 2, 0] (N AT 2| e TEifet e w4

OR /&4

A fair coin is tossed 10 times. Find the probability of getting exactly
five heads. . 4

a5t e @i 109= By 31 T | B ifoSi Yeene am FuiFe R i

14. Using matrix method solve the following system of linear equations :

6

G R T ToE ooR (AR AT SRR s Serea ¢

x-y+z=4
2x+y-3z=0
X+y+z=2

-~
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15.

16.

OR / 4T

Using elementary transformation find the inverse of the following
matrix : - 6

chfes afr g IR oo/ lae=orR ofeEmN Ciees Sfaear ¢

1 3 -2
A= -3 0 =5
2 5 0

Prove that the curves x =y’ and xy =k cut at right angles if

8k? =1. | 6

o T (@ X=Y° O xy =k I3 THONI G0 FE AW 8k =1.

OR / @23t

Find the absolute maximum and absolute minimum values of the

function f given by f(x)=cos’x+sinx, x € [0, n]. 6

f(x)=cos’x+sinx, x e [0, z]3 o/l (2 f TR =% st =i
39 A W Sfvedn

Find the area of the region enclosed by the parabola x? =y, the

line y=x+2 and the x-axis . . 6

X2 =y OfigE, y=x+2 @€ UEF x-FE WA CFGA I Fefw w4@w
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OR / 5241

Using integration find the area of the region bounded by the triangle

whose vertices are (1,0), (2, 2) and (3,1). 6

o RER IR (L 0), (2,2) wis (3,1) ARy R Rrgstr ik
fefa =11 -

17. Find the vector equation of the line passing through the point

(1,2,1) and perpendicular to the plane 7.(2{-j+k)=10. 6

(1,2,1) B8 TowE @ o 7. (20— j+£)=10 Froea® % cal
RATET (S TP [ ef7 i |

OR / 51341

Find the vector equation of the plane passing through the
intersection of the planes r. (f+j+l€)= 6 and r. (25+3j+4l€)= -5
and the point (1,1,1). . 6
(i 4 j+k)=6 W% 7. (2 +3] 44K )= -5 TS D 1 G O
(L1,1) Rv3 M@ @RI AToeTIT] (S TN Sfenedl |

18. The two adjacent sides of a parallelogram are (2i ~4j+5k) and

(f -2j-3k ) Find the unit vector parallel to its diagonal. Also find

the area of the parallelogram. \ , 6

30T MATH [12]



<51 FIEReR T ARRS AR A (2f-4j+5K) W ((-2j-3K) 1w
TR ANCAT G (SIF Ol | ANERTEHR SF [y w11

OR / W23l

For any two vectors a and b, prove that .6

|a+b| <ld|+|b|.

ﬁmmiﬁt@adméammcfﬁm
|a+b| = |a|+|b|.

19. Solve graphically the following linear programming problem :

@RT FaeE o] (RS 2taf€R TEeR AW Seedr ¢

Maximize or Minimize
Z=x+2y
subject to constraints

x+2y =100

2x-y <0

2x+y <200

x20, y=20 6

Z = x+2y I A WF FAT I TS 7%

x+2y=>100
2x-y <0

2x+y <200
x20, y=20
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OR / G341

Maximize
Z =1000x + 600y

subject to constraints

x+ys200
x =20
y=4x
x20,y=z0

Z =1000x + 600y I % T Tferedt T

x +y <200
x =20 |
yz4x
x20,y=20

20. Two numbers are selected at random (without replacement) from

the first six positive integers. Let X denotes the larger of the two

numbers. Find mean of X. 6

AW ! LI TG FRYR 9] ST T4 OO YO Al A= 4
a1 X (T 2 ﬂwﬁ@af‘wﬁmﬁwmxamm el =01
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OR / &4t

How many times a fair coin must be tossed so that the probability

of having at least one head is more than 90% ? 6
01 e @ FEE IR 5r TR AR ACT FWMAS RIS Y (MR TR 90%
TF @R 2
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