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MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
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

T 2PalNe Tas fordl 2

(@)

(b}

(d

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

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

10 W% 7 T AAR PRI A R ST A TREAR
R={ (% y)|2x+3y=12} | 770 fefg |

Write the principal value of _
cos™| cos . : 1
15 - ’ . .

Icos'l[cds ( _Eﬂ )] T I Wﬁiﬂm- |

Let A =[a,-j] is a square matrix of order 2 where a; = -2,

’_I‘hen A is

() Skew-symmetric matrix N

(i) | Symmetric matrix

(iij) - Diagonal matrix | o
(iv) None of these.. | - 1
@l 2 A=[a] 51 2 T 3o G ™ T8 a; =i - j* | (6T A 9Bl
() RS e | " |
(i) TS (TEE

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

x? MATE X3 T ey e

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

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

M y = f(x) 753 (x,, yo)ﬁT %o 777, (v mmﬂiﬁi"
'W“ﬂﬁﬁwﬁﬂmqﬁw "

fH It sec‘1x=cosec'1y(|x] >1, |y[21), then find th¢ value of
cos™ (—1—)+ cos™ (l) - , _ 1
X Yy , '

Rk sec"1x=cosec"1y(|x| >1, |y|21),

C_C@cos (1)+ cos™ (l)ﬁﬁﬂ'@“ﬁeml
X/ Yy

(g) Write the direction cosines of the vector j ' 1

j cﬁ‘@ﬁﬂﬁf@ﬁﬁw

(h) Write the order of the d1fferent1al equation’ representmg the
family of curves given by

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

y=asin(x+b) TS a WF b AT &, ﬂfﬁawm WW
STPRIGR T &0 |
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. (i)’ The projections of a line on the axes are 3, 4 and 26 . Find ®
the length of the line. _ . S : 1

| ﬂWWWWﬁEﬁS 4W2f|@ﬂwmﬁq‘a
T

§) If x=¢(t), then find [ f(x)dx. 1
x=¢(t) TA [ f(x)dx Fefa ==

!

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

R={(a,b): |la-b| is amultipleof 4 }. Prove that R is an
equivalence relation. Find the set of all elements related to 1.
4

»
4eq A A={xe Z: 0< x <12} RIYSS M&RG 7IF
R={(a, b): |a-b| 47 Bt wfies | gy 774 | 13 1S &
TR 152l Tfereat |

 OR/ 94

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

a bijective function. _' 242=4

[T f:R-{3} > R-{1}, 7S f(x):%‘@ﬂam|@w @ fnt
AT AT T |
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3. Solve : N o -' - o | 4
AN T | t

sin71(1¥x)—23in'1x=

OR / &1341

If @=sin"(2) and f=tan'(), where 0< a, § <% thgn find the

value of a-f. ' - -4

WM a=sin"(2)wF g=tan”} (L), T O<a,f<5; m'a'—ﬁ I
Refa =11

4, Show that 4

el (@

a’+1 ab ac

ab b?+1 - bc |=1+a?+b%+c?,

ca ¢b c?+1

OR / 5194}
. -1 12 TR i T R, B

If @) A=| 3 0 4 |and(W¥) B=| -1 0 -1 |, then

2 1 -2 0 -1 0
e).iarnine'whe.ther the matrix A_2-?2B is singular. 4

T A2 - 2B e wefen e A9 41
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5. Find all points of discontinuity of ‘ f, where

2 aipy 1 s : : .
X" sin—, if x+0 .

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

‘_ x*sinl, gt x=#0
f(x)—{ 0 . afx=0

o B Wﬁﬁﬁ@ﬁﬁ@%ﬁwl

6. Find 2, it 0+0=4
A in dx,l -

dy
= G4
- Sferea, 7

@ y*=x*

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

7. Evaluate :

wﬁcﬁrw

(@) Vx? +2x+5 dx

30T MATH - (6]



OR /924

' 6x+7 | ' L
dx 4 4
& ’['J(x—5)(x——4) v _
Evaluate :
. 74 Sinx—cosx :
dx 4
(@) IO 1+ sinxcosx
OR / G247
(b) J.; log (1 +cos x) dx Lot . 4
A iy
9. If x=a(8+sinf) and y=a(l-cosf ), find T2 at 6=0." 4

1 x=a (6+sinf) W.yéa(l—cdsﬁ ),

- 2
- or% 6=0 E’%ﬁﬁ?{ﬁﬁl@!
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State. Rolle

theorem.

" OR/ 94!

's theorem and give geometrical interp

¥o1 TR e Bt @ 2 Syififes <t weet

10. Solve the differential equation .

g ARTICO ST SRl ¢

%~%fcoseé(%)=0;

y=0

(1)

when (@@t ) x=1.

OR /9%l

g +2lxy =xy1-x%, .

retation of the -
2+2=4

11, If f(x)=x°—6x2-36x+7, find the interval for which f(x) is

(i) strictly increasing

(ii) strictly decreasing.

30T MATH
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f(x)=x%-6x> -36x+7 3R WG T (P YIS
() TOS IEAA

(i) oS ZEwH

Geved |

OR / S9d1

Find the area of the llargest rectangle that can be formed having a
- perimeter of 40 meters. ' : 4

B TR RN 40 i | wReTEanE 3 e ﬁ%ﬁiﬁﬁ%t’

12. Find a unit vector perpehdicular to each of the vectors d+b and
G-b, where G=3i+2j+2k and b=1i+2j-2k. 4
G+b W d-b (ST AF (JINT <1 9T (o5 [T U T

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

OR / &4t

Let 5:{+4]‘+2E, b=3i-2j+7k and ¢=2i - j+4k. Find a vector
a which is perpendicular to both a and b and E. &:15._ ‘ 4
g zE d=i+4j+2k, b=31-2j+7k WF &=21-]j+4k. < (5% d
g o T d, @ % b3 @o[® 7% W% &.d=15.
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18, 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 respectlvely
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

TG mAeéﬁwmm'ﬂ’?ﬁw, Tt B© 45! g61 OIiF 651 390 W

Gl 'S 553! S 551 9ol 9T S| AL G2 (I A1 51 T @Il
2| 7 0! 96 2, T Gl AT SR ETRR Al e w4

OR /@<l

A fair eoin is tossed 10 times. Find the probability of getting exactly

five heads. 4

«qﬁﬁ{@:@ 1oaﬁ%§wi€—nﬁ¢?ﬁéﬁmw@ R FEifet Ry =i

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

cﬁaﬁaﬁmwﬁ%ﬂﬁmwﬁmwm%%m'

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

30T MATH | [10]



OR /9

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

TR afirn s 7 ST TR T Clere e

1 3 -2
A=|-3 0 -5
L2 5 o

15. Prove that the curves x=y> and xy =k .cut at right angles if
8k? =1. : -' SN PR

zmeiwoi x=y* o ky_=k IF3 FTSIE FoIF0 B I 8k2 =1,

OR /9l

" Find the absolute maximum and absolute minimum values of the

function fgiven by f(x)=cos*x+sinx, x € [0, 7]. 6

f(x) cos? x+sinx, x e [0, ﬁ]?'ﬁﬁ]‘ﬁﬁ«l@f Wmﬂﬁ%w
vﬁﬂaﬁ%m%ﬁwl

'16. Find the area of the region enclosed by the parabola x* =y, the

line y=x+2 and the xaxis . : | S

x =y Wﬁ?{@ y=x+2 @‘Qﬁ@ﬂ%xWW@ﬂ CW@%{ﬁﬁ?Wl
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OR / &34t

Using integration find the area of the region_bounded by the triangle

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

s TR R (1,0), (2,2) s (3,1) SRy RFTE Rrgwddm aif
fefa w11 -

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) I MR @ E 7. (2i - j+k)=10 FToweT 9 (A
@O (3 AN T 1

OR /941

Find the vector equation . of the plane passing through the

intersection of the plénes r. (f+j'+l€)=6 and F. (2{+3j+415)=—5
" and the point (1,1,1). ' 6
F(i+j+k)=6 i 7. (21 + 3] +4k )= -5 AT FoRHG 1 (AU AT

(1,1,1) R TS @RI SRR (934 AN Tfeted |

18. The two adjacent sides of a parallelogram are (2{ ;4j+5 ]{)» and

(f ~F =3k ) Find the unit vector parallel to its diagonal. Also find
the area of the parallelogram. | ‘ ' 6

30T MATH , [12]



Bt SRR 95 AR AR 2 (2 4] +5K) W (1-27-3K )1 TR
Tl TG G0 (ST Teveat | AR et Fef 41

 OR/ 924t

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

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

Rl B (53 @ OIF B T AR 4 A |
| la+b| <|a|+|b|.

19. Solve graphically the following linear programming problem :
761 A oo (aRe atafi TEpeR AwigE SiEed ¢

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

x+2y>100

2x-y <0

2x+y <200 _

xz0, y=z0 ) _. ‘ o 8

Z = x+2y I E® A% FWET W Sereat 16

x+2y 2100
2x-y <0

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

Maximize ‘ .
Z=1000x+600y

subject to constraints

x+y <200
x220

y>"4x _ | _
x20,y=20 : , ’ ’ ‘_ 6.

- Z=1000x +600y I A% AW Tfered TS

x+y <200
x220
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

SIS ! KA S ﬂawwmﬁwmiﬁﬂwﬁéﬁw
BA| X (@ A TR o FoeTe BreTHIE e X T W Ry =1
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o)

OR / G4/t

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

of having at least one head is more than 90% ? 6
«ﬂﬁﬁ{—qmﬁmmaﬁﬁiafﬁaaﬁﬁzmrw CHER cvrﬁﬁﬂ@ﬁ@ 90%
L @f& 27
X
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