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MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours -
The fzgures in the margin indicate Jull marks

for the questions.

Q. No. 1 (a—j) carries 1 mark each | ix10 = 1_0I
. Q. Nos. 2-13 carry-4 marks each 4x12 = 48 .

| Q Nos. 14-20 carry 6 marks each 6x7 = 42
= 100
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1. Answer the folloWing questions : 1x10=10

TEY 2RIk TS &l 3

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

R={(x,y)|2x+3y=12}.

10 ©F F A A AfRYT MFOS R FIHG! G ﬂ\m'
R={(xy)|2x+3y= 12}|m‘a$c“6‘iﬁcfaam|

(b) Write the principal value of :
_1[ ( -16x j]
cos™ | cos . _ 1
15 | ) :

cos'l[cos ( i )] T Y W IGE

15

(c) Let A= [a ] is a square matrix of order 2 where q; =i% - j°.

Then A is

() Skew-symmetric matrix

(i) Sy}'nmetric matrix

(iii) Diagonal matrix

(iv) None of these. . 1
@1 A A =[a, ]| @B 2 T W T TS a =% - j2 | (T A
() REv-mEie @ees
(i) TS CTeT®

(i) Red ciee=s

(iv) «Bre 927 |
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(d)

(e)

(9)

(h)

30T MATH

Find the derivative of x® with respecﬁt to x2. ' 1

x2 ATE x° I SIS Blened |

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

(X0, Yo ), if % does not exist at this i)oint. 1

v:rﬁ%y f(x) 351 (%0, Yo ) R dy e 727, (or% IFTIER 3 Rqe |
%mww%awﬁmqﬁml

If sec'x=cosecly(|x|21, |y] 21)_, then find the value of
4(1) 4(1)
cos” | — |+ cosT | —|. 1
X Yy : |

T sec!x=cosecly (|x]| 21, |y|=1),

(oS cos™’ (%) + cos™ (-3)21’ TN Sfenet)

Write the direction cosines of the vector J. ' 1

j coBm et e

Write the order of the differential equation representing the

. family of curves given by

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

y=asin(x+b) T a bﬂ‘f‘ffﬁ%ﬁm,ﬁmm ORI P
AP @ forii |

’
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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

Gl (IR STHPIGETS oATHFA T 3, 4 % 2VE | @R T B
>4l | '

() 1f x=¢(t), then find If(x)dx. 1

x=¢(t) TA [ f(x)dx Rl 01

2. A relation R in the set A={xe Z: 0< x <12} is given by

R={(a,b): |a-b| is amultipl.eof4}. Prove that R is an

equivalence relation. Find the set of all elements related to 1.
4

MY @ A={xe Z: 0< x <12} RS W&RT ITF
"R={(a,b):|a-b| 4= 01 ¢ } agey 7% | 13 l© &
GTeRIRT RS Sferear | * |

OR / &2df

"‘2. Show that f is

Let f:R-{3} > R-{1} is defined by._f(x)_—_

a bijective function. : ' ; 24+2=4

@2 [ R-{3} > R-{1},7® f(x)=—jz—% @ T | (LS (A f B

)

GITH] IV T |
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3. Solve : | | a4

AN P
sin'l(l—x)—Qsin“1x=—72£_
OR /941

If @ =sin"(%) and g =tan™'(}), where O0< @, f <7; then find the

value of a- 4. : 4

I a =sin' (%) wi% p:tan‘l(%),-tﬁs O<a f<%; (@ a-f I
fefa =t | |

4. Show that _ | , 4
- ryed @
a’+1 ab ac
ab pb2+1 be |=1+a?+b%+c2,
ca cb c? +1
OR / T2t
N B w3 =
If@@® A=| 3 0 4 |and (W$) B=| -1 0 -1/, then
8 1 -2 0 -1 O
examine whether the matrix A?-2B is singular. 4

oS A2 2B e Wafon Zae < 41|
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S. Find all points of discontinuity of f, where

x?sint, if x=0
f(X)={ SR 4
¢ i X=0
xzsinl,z]ﬁ-;c;to
f(x)={ * -
, Imx=0
R Rl @WRE TR [iteaer Rz Siear
r | .
6. Find a%, if . - _- 2+2=4
L I
dx o
(@ y*=x¥
(b) cosy=xco$(a+y).
7. Evaluate :
T A4 =40 3
(@) [ Vx*+2x+5dx | . 4
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OR / &2l

- 6x+7 -
dx
(&) IWx—S)(x—4) 4
8. Evaluate :
RICRCCHICE | I
: A Sinx — cosx
. dx ,
(@ -[0 1+ sinxcosx 4
OR / @133
(b) I: log (1 +cos x) dx 4
d2y
9 " I x=a(0+sind) and y=a(l-cosf), find <z at G G 4
: ‘ﬂﬁ‘x=a(9+s'in6’) % y=a(_l—cosé?),
—0 w5 LY < e
or% =09 -d—x-gam q 1 ]
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OR/%%q

State Rolle’s theorem and give geometrical interpretation of the

theorem. 2+2=4

TR TR @ FA Wi 339 wififos g vosdtar |

10. Solve the differential equation :

SRS AN FIECOR AN Serasy ¢

ﬂ—£+_cosec( )=0} _ _ - 4

dx x

"y=0 when (@fsq ) x=1.

D oxe

OR / 924}
(i—xz)c—;%+2xy =x1-x2 ' | 4

11.  If f(x)=x>-6x*-36x+7, find the interval for which f(x) is

() strictly increasing
(ii) strictly decreasing. 4 - | 2+2=4
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CF(x) = x® —6x% - 36x+7 I9@ RS T @F WG
(i) oS IaAW

(i) Fw© A

Tienear

OR / 941

Find the drea of the largest rectangle that can be formed having a

perimeter of 40 meters. 4

G5t SrTerTaE SARN 40 F5R | STerFany I e @font 3 5w |

12. Find a unit vector perpehdicular to each of the vectors a@+b and
G-b, where G=3i+2j+2k and b=i+2j-2k. 4
G+b O d-b (O3 Y (AT dB1 @FF (S3F [y I TS
G=31+2j+2k W% b=1+2j-2k.

OR / @12

Let &;f+-4j+215, b=31—-2j+7k and &=2i - j+4k. Find a vector

g which is perpendicular to both @ and p and é.d=15. 4
QDA G=i+4]+2k, b=381-2]+7k WF &=21-j+4k. D (5 d
fAfg o 7% d, @ WE bI G9FS AT WE ¢.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 5 red and 5 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

AT (T AS 651 I8 NiF 451 390 I8, (AN BS 451 81 S 651 390 =%
I C© sﬁa@msmammWimﬂmmwaﬁwm
2| % IO T8 =W, T @RI AT @ (@TRE el fefy w41

OR / &34t

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

<51 fide I 1031 Bx 71 g1 B A0 Youtig @RR FsiRer Fda =

14. Using matrix method solve the following system of linear equations :
6

CIEAFHIN aforE ol (IRF AN AR AL Sioneat ¢

x-y+z=4
2x+y-3z=0
xX+y+z=2
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OR / &4t

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

N afFa e R oor ClersoR AfeEmm Glas s uflaed ¢

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

15. Prove that the curves x=y° and xy =k cut at right angles if
8k? =1. _. . - 6

ol T4 (@ X =Y2 O xy =k I@3 TSI IoIF0 I I 8k =1.

OR / 5331

Find the.absolﬁte 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 € [0, z]T AR’ W8 f wEmER AW i =S
o9 Y AW vt |

16. Find the area Qf the region enclosed by the parabola x? = Yy, the

line y=x+2 and the x-axis . . B
X2 =y SRS, y=x+2 (U O x-SrFR W cwa I Rl =40
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OR / 9241

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

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

e R 8 (1,0), (2,2) s (3, 1)%%%@%
Refm =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) 9T Ww@ @R WF 7. (20— j+K)=10 Ivosemm T @
@ACER (539 Tl [y T

OR / 51341

Find the vector equation of the plane passmg through the-
intersection of the planes 7. (1 +_]+k) 6 and P (21 +3j +4k) -5
and the point (1,1,1). 6

F.(i+j+k)=6 % 7. (20 + 3] +4k ) = -5 IO FOIFH I (XA T
(L, 1L 1) Rz Mod @R Froadnd (O3] AT Tieveat |

18. The two adjacent sides of a parallelogram are (Qf —4}+51€) and

(f ~2j-3k ) Find the unit vector parallel to its diagonal. Also find
the area of the parallelogram. 6
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Bt SR 1ol AR Az ¥ (21 -4j+5k) W% (i-27-3k)1 W
$@W@WF§E%@MWIW@@WW§I@W|

OR / 53qt

For any two vectors d@ and b, prove that | -6

la+b| < |a|+|b|.

R 961 (839 @ S b T AR a0 T4 (@
" |a+b| < |al+|5|. |

19. Solve graphically the folllowing linear programming problem -

R R oo TR eitalfi] SR SR SRet 2

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

x+2y 2100

2x-y <0

2x+y <200

x20, y20 | | 6

Z = x+2y I &% 9% FKWY AH Svedt T©

x+2y =100
2x—ys'0

2x+y <200
x>0, y=0
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OR /G4

Maximize
Z =1000x+ 600y

subject to constraints

x+y <200

x 220 .

y4x ,
. x20,y20 ' ' - &

Z =1000x + 600y I JE® W Tiredt T'w

x+y <200
x 220
y24x -
.x20,y20

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

AN 6! {AIAE TG AT “_ 2T TS OS5 7R AR 1
2| X (@AY WA (IR fSoI0 B TP X I Wiy efw <= |
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OR / 9<<t

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

of having at least one head is more than 90% ? 6

@51 e @ i A1 57 R @7 AT IS GAF Y8 AR SIS 90%
o (@R e
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