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. MATHEMATICS

Full Marks : 100 .

Pass Marks : 30
Time : Three hours

The fzgures 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 , 412 = 48
Q. Nos. 14-20 carry 6 marks each 6x7 = 42
' Total = 100
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1. Answer the following questions : . 1x10=10 : " (d) Find the derivative of x® with réspect to x2 ' 1
SO PR BT ot ¢ ' o : x? AMATE x° 3 e Sfear

(a) Determine the relation R on the set of whole numbers <10

e) Find quati |
defined by . , ] (e) Find the equation of the tangent to the curve y=f(x) at

: dy - _
R={ (x,y)|2x+3y=12}. - | | (X0, Yo ), if — does not exist at this point. 1
10 OF 7 A TR AFRYR AS R IR qriet Aewwg | |
'R={(x,y)|2x+3y=12}|Wﬁ°ﬁlﬂ| B ‘ ‘ ‘rﬁyff(x)muo’yo)ﬁ"'i@%fi@m,mwﬁﬁw _
(b) Write the principal value of | TRl A it o
cos'l[cos(_m”)] . . a4 ,v
~ s ' b (I sec™x=cosecy (| x| 21, |y|21), then find the value of
. ‘ ) ‘ : . c V . | : . -1 1 J 1 1 | . .
. - L : cos — |+ cos el . :
cos"l[ws( igﬂ)] cRUR SR - ' , (x (y) | o
- , | | 3% sec;‘x=‘cosec'-1
' - L {x] 21, >1),
(c) Let A=[aij] is a square matrix of order 2. where g; =i2 - j2. Yy (x| lyl=1)
. - . . 7 ' -1 1 _ 1
Then Ais . | | ! (.T':'CE cos (;)_,_ cos™! (Z)QW%%\@TI

(i) Skew-symmetric matrix
(i) Symmetric matrix -

(i) Diagonal matrix {9) Write the direction cosines of the vector J.

(iv) None of these. : ) ' : - 1 ‘ ‘ J | SFw ﬂ"‘ﬂ‘{mﬁ ﬁ:mi

() Revonfis cees S (W) Write the order of the diffe

: rential equation representi
family of curves given by ? resenting fhe

(i) RS e ' | i o - Y=asin(x+b), where a and b are arbitrary constants. 1
(iii) ﬁwfcﬁaw | | - Y=asin(x+b) TS a A% b IO 795, FNRFINBIE IR SR
(iv) <ore T | - R T e
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(i) The projections of a line on the axes are 3, 4 and 2\/6., Find
the length of the line. L ' 1

qEIe WW&Wﬂfﬁs,ciw 26 | GO e Rl
F41| S ‘ |
() 1 x=$(t), then find [ F(x)ax, o

x=g¢(t) fca [ F(x)ax Befr = |

A relation R' in the set A={xeZ: 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

(eT @ A={xe Z: 0< x <12} RIOC OAT 77§
R={(a,b): |a-b| 4= <5l &fies | gey 794 | 13 71® g
GRS #ie2fS Sfereat )

OR / 944t
Let f:R-{3}->R-{1} is defined by f(x)="_"§.' Show that f is
. -

a bijective function. ' |  049=4

@7 f:R-{3} >R-{1},T f(x)=j§—::25 (TG | (TYSA (T oot

G SRS T |
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Solve : = o | 4
RARICIC G ' :
éin'l(l—x)—Qsin'1x=-72£,
OR /%3t

If a=sin"(%) and g=tan"'(1), where 0 < @, f < %; then find the

value of a- 4. o : 4

M. a=sin"'(2) =% B=tan’' (1), e O<ea f<f ;MG a-p 37N
Refr 11 "

Show that . 4
e @ '
2 .
a®+1 ab ac
ab  b’+1  be |=1+a%+b2+c?,
ca cb c?+1
OR /w9y
-1 1 27 2 -3 -4
@) A=| 3 o 4 and (W¥) B=| -1 0 -1 [, then
‘ 2 1 -2 0 -1 0
examine whether the matrix A2-28 is singular. 4

- (O® A% -2B CNeerschl wafow T 197! 41|
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5. Find all points’ of discontinuity of f, where

| x*sind, if x=0
f(x)?{_ A
0 , if x=0

‘x%sind, qff x#0

f(x>={,0 S oo

o9 qR] TERE TR R RpEg SRe)
6. Find-2L, if

dy

dx%ﬁm@lfﬂﬁ

(@ y*=xY

(b) cosy=x¢os(a+y);

7. Evaluate :

W e 0 ¢

(a) jw/'x2+2x+5dx> o

30T MATH [6]

2+2=4

OR / &2df

6x+7

o I s

Evaluate :

W [t o s

(% sinx—cosx’
2
(a) .[o

1+ sinxcosx

OR / @134

(b) I: log (1 +cos x) dx

M x=a(f+sind) 9F y=a (1-cosé ),

0S8 =09

30T MATH

d?
Ec%"wna

dx

[f'x=‘a(9+'siri‘9) and y=d(1-¢os¢9), find

ﬁcﬁltﬁnl

[7]

&y
dx?

at’9=0.

4
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OR/@4 . C f(0)=x*-6x"-36x+7 TR WS TO! @I SEIETO

State 'Ro'lle’s theorem and give geometrical interpretation of the () oS T
theorem. - - Lo 2+2=4 | (i) TS T
Tferei|
Lo ToAsIR TieE ol o T wnififos it weeffa ‘ |
| h OR / &%t
10. Solve the differential equation : ' - Find the area of the largest rectangle that can be formed having a
- erimeter of 40 meters. _ 4
T HARIAGR TN Sieedt ¢ P _
‘ ! Serwa AR 40 fHiR | werTanR oif s afeal 2 91
%—%+cosec(%)=0; ' | , 4 ' , .

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

y=0 when (@3 ) x=1.
@-b, where G=3{+2j+2k and b=1i+2j-2k. 4
OR /934l - o S - a+b W% a-b (SIW N QNI <51 97T (9P T I T
a=31+2j+2k W% b={+2j-2k.

dy . ».., _ — 5 B ‘ | '
(X ) 2y =1t 4 . | OR /w23t

Let d=1+4]+2k, 5=3{_2}+'7,g and &=2i - j+4k. Find a vector

-3 2 _ ; . - i -
11. If f(x)=x"-6x"-36x+7, ﬁfld the interval for which (o) is d which is perpendicular to both @ and » and ¢.d=15. 4
_ o : L ) . e - -
() strcly Increasing RTA G=1+4]+2k, b=3i-2j+7k WF &=21-j+4k. B (o g

(i) strictly decreasing, | D+0=4 A T TS d. G Sie 5 6T 9 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 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 probablhty that the ball

is drawn from bag A. , . 4

TUF Gl A 65 76 ST 451 291 I, (Il B'S 451 381 W 651 31 i

(TR C'S 551 T8t S 551 T 67 WCR) MGPLFON G4 (IR it 1 Tt -

2o < <! T 2, T G A% Rl GRS TSRl i e
OR /9%t

A fair coin is tossed 10 times. F1nd the probab1hty of gettmg exactly
ﬁve heads. ‘ . 4

- b1 Y @ 107 Ty 1 T ) B <Aool Jeeld @RI iRkl ey i

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

. 6

et Ao o Tafe iRt R I St 3

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

30T MATH - [10]

. OR/ w3

Using elementary transformatlon find the inverse of the following
matrix : 6

Wmmﬂﬁwmm@mmw

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

2 5 0

'15. Prove that the curves x=y* and xy=k cut at right angles if

8k%=1. | | | 6.

ot FA @ x=y* Wi xy =k I3 ATSR IR0 I I 8k = 1.

OR / &%4!

Find the absolute maximum and absolute minimum .values of the

funct_ion f given by f(x)—cosz-x+sinx x € [0, =] 6

f(x)=cos? x+sinx, x e [0, ”]amﬁﬁ'@f Wﬁﬁmﬂﬁém
o AR W Sfeeai | |

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

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

x2=y'wf€1§?§, y=x+2 ﬁ‘ﬁ@ﬁx-ﬂﬁﬂ%ﬁ Wﬂ%ﬁ‘ﬁ@l

30T MATH - - [n] Conid.



OR / 9%4f

Using integration find the area of the region bounded By the triangle
whose vertices are (1,0), (2,2) and (3,1). ) | 6

< IR IR (,1,0),'(2,2) wiF (3,1) TRy 7R Rrgwor b
R 1t ‘ \ | |

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) R e @Rt Wi 7 (20 - j+k)=10 FAGHLTE TH R
FRIOER (93 ATFI [l 1|

OR /&4

~

Find the vector equation of the plane passing through the
intersection of the planes 7.({+j+k)=6 and 7. (21 +3j+4k )= -5

and the'point (1,1,1). 6

F.(f+j+R)=6 o 7. (2] + 3] +4k)=-5 AT TBIHB T AR o

(1,1,1) R 0o QR o< (o3 T St

18. The 'two adjacent sides of a parallelograrh are (25 —4j'+5 E)°and

(i-2j-3k ). Find the unit vector parallel to its diagonal. Also find
the area of the parallelogram. , 6

30T MATH [12]

19.
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51 TSR 51 AR e T (2 4] +5k) W (1-2j-3F) 1 TR
{4 AT (I (ST Tfevedt | ANTRFER Fifer Wl ==

OR/wal

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

|a+b| <'|a|+|B|.

R P (981 @ W% b R o [

|a+5| < |a|+|5|.

Solve graphically the following linear programrhing problem :
RT AT o) R acatfir eIt TR Sedt s

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

x+2y>100
2x-y <0
2x+y <200 _
x20, 20 | ' 6

Z = x+2y I W% oE SRR I Shiea T

x+2y>100
2x-y <0
2x+y <200
xz20, y=20

Contq,



OR /=%t

Maximize
Z =1000x + 600y

subject to constraints

x+y <200
x=20

yz4x :
x20,y=0 . | . 6

Z =1000x +600y I AL T Tferedt TS

x+y <200
x220
y=24x
xz20, yZO'

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

21l TRIBY <A SRS TR <[ eI 1L TN 751 et el 2
Ze1l X (@ A FY! PR ST Trews Pt X I Neg Fefw 71| |
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OR/ G4l

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

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

6

amﬁ{ﬁ:{mﬁwmaﬁﬁwﬁwﬁaww R T conaﬁwﬁ@ 90%

o AR e
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