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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.
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Q. No. 1 (a-j)arries 1 mark ench 1x10 = 10
>

Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14=20 carry 6 marks eacl 6x7 = 42

Total = 100

Contd.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

1. Answer the following questions : 1x10=10
©od eMITAIRA el 8

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

qB1 T N Tuad o RAGH =19t cheems 2|

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

“Sm-mfEs cneesd R e wme < — R

c) Let f(x)=[x], where [x] is a greatest integer function and
g(x)=x. Find the value of (fog)-%).

@A fx)=[x], V€ [x] T MR W6 FTeW TF g(x)=x.

(fog)-%)3 Al

6@

\Q‘Zr
OO .

{d) Dﬂe@.\ate sinx with respect to e*.

e* - IMATF sinx -1 TRIAG Ge16dl |

2
fe) Write down the value of Jl x|dx.
-2

2
[1x) dx-3 = foran

-2
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(g)

(h)

(1)

Find the order of the differential equation

d'y)
[d ‘?] + sin(y")=0.
x

{d y] + sin(y")= 0 wraet FATEOR T9 Bl =

. af 1
Find the principal value of sin 1(—\5—}
Lo 1
sin”'| = | - ¥ YW Sfeea
(\/5 J

Fill in the blank :

e} IR 2@ A g\@@
N

RN,

lim — =0

x=0" é‘QQ—

What is the direction cosine of X-axis ?

X-opeq faetiess e 2
() Let A and B be any two given sets. If f:A-> B 1s a onto
function, then find the range of f.
@ T A SR B R (o1 7S 1 W f: Ao B 96l ABHE To W,
(ST8 f3 AR Tferedn
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2. Define an equivalence relation. Check whether the following relation
R defined on the set of integers Z is an equivalence relation or not,

where R = {(a, b)| a - b is an integer}. 1+3=4

A THHA @ Al | 7S AT OF HTE R (B TGOl AFH
=0 AW I, TS R = { (a b)| a-b €5 GG WYl }I

OR / Q41

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

invertible. Also find the inverse of f. 4

e (A f: K> RS ARG f(x)=2x~3 Tl elferama f-3
sfarme Bferean

™
g\
3. Show that N 4
NS
Q\
el @Q
I | 3 S | 8 -1 84
sin"—-s8in"—=c08 —
S 17 85
OR/ @944l
Solve the following equation : 4

©ed TSB! AL ] ¢

2 tan " (cos x) = tan ! (2cosec x)
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2 3 10
4. If A= and I= , then find the value 7 and u
1 2 01

such that A% + 1A+ ul=0, where O is zero matrix of order 2.

2 3 1 0
W A= W% 1= 7T, (OF A W -3 T Tfereal TS
1 2 0 1

A+ AA+ul=0, TS 0 TR 2 TSR P CATH|

\Q&Q OR / &dd

Q
&
&

Detcrmi@$thc value of a for which the system is consistent. 4

a -3 T _fef 1 AR AR D! RS |
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

sin100 x

, if x20
fle)=1 99
k , if x=0
is continuous at x = 0. 4

sinl00 x Mxz 0
@ fl)=7 99 °
k , TWmx=0

Fm x = 0 Rege wRkfaw @, o8 k 3 7R Al =41

d
6. Find =2 if — 2+2=4
dx

et % g —
x Q
N
%d)
QO

: , N
(1) 51n2x+§$§\y =1
M) y= e~

7. Prove that the greatest integer function defined by

f(x)=[x],0<x <2 is not differentiable at x=1. 4

a3 @ f(x)=[x], 0 < x < 2-3 9 @G ARG WO FWE! x=1

e SRETIY TR |
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OR /&9t

If (IM) e¥(x+1)=1, show that ((Feq @) 4
dx? dx)

Evaluate : 2+2=4

= T 71 ¢

(a) J( x¥? +2e" - i}dx

(b} J sin® xcos® xdx

Find the equations of the tangent and normal to the curve
x2’m+ ym =2 at (1, 1]. 2+2=4

xRy y?? =2 38 (1, 1) R® e o Sfoersd e Bfaed|
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OR/ Q3

Find the local maxima and local minima, if any, of the function
flx) = x3-6x* + 9x + 15, 2+2=4

fix) = x*= 6x? + 9x + 15 TR FHIT f¥8 TR FITw Y TN Tferea,
I Sl

10. A particle moves along the curve 6y= 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

481 3 by = x* +2 TG 5D A | ITHA G 7o (AR ) Bherer T
x -FAE O3 8 a4 @A @IS Y- AR T

OR/ w4

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

nor decreasing or&% /2 J- 4
‘Zr

N
memm@ cos3x FD! (O /‘2]-@ o 4 3 FFNR <51 72 |

5
11. Evaluate I(x-rl)dx as the limit of a sum. 4
0

TR 5 TH ZoieH F]'(x+1)dx~a A fdfa F=4m
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OR/ 9%
Evaluate : 4

W fAefa 3=t 3

]2 ,
j sinx

7— dx
5 1+cos™ x

12. Show that the vector { + j+ k is equally inclined to the axes OX,
OY and OZ 4
(76T A { + ] + k (OFI! OX, OY TR OZ T 719 TSI el

OR/ 9eql

State the triangle inequality for any two vectors and prove it.
1+3=4

R 75! (SFA I fags e @R e =i

13. Probability of solvm&\a specific problem independently by A and B

1
are - and 3 S}spectwely If both try to solve the problem

%Q’
mdependet&@ find ‘the probability that — 2+2=4
S
(ij the problem is solved

(i) exactly one of them solves the problem.

AWBG&W@WWWWWWWW;W | T
WWWWMWWM,mWﬁﬁwm_
(i) TTTICE TN

(i) (SSERRA 5% GEH TR TN SRR |
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OR/ 993

Let X denote the number of hours Rita studies during a randomly
selected school day. The probability that X can take the values x,
has the following form :

i

0.1, if x=0
kx , if =1 or2
P(X=x)= ’
k(5-x), if x=3or4
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

IMFeR Fow a1 e e @Il R feR s w1 35 99
WY X @ PLERN 91 X3 T x (FRA TWROT Frare Fore eam 3

TS k O] THAG 43T |
(@) k-3 W Ry =1

(b) TR AT 73 OB, HIE 12 TB! AR FA K2 951 Wga S99 TSRO
s 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
1 5 =7
2 -3 5
6 4
0 Fefraram GIRTRIRE SFIfR) oe Tt Bfnedt
Tt s -7
OR / 599/
g\@@
¥
\Q‘G
Find A“1§@‘§using elementary transformation, where — 6

G weiied - aifEFa o 3R A~ Sfed 18 —

2 0 -1
A=|5 1 0
01 3]
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15. Define homogeneous function of degree n. Solve the differential
equation 1+5=6

(x4 xy)dy = (2+y? ) dx

n IR TEIEE T A

(x2+xy)dy =(x2+y2)dx ORI FTAFANOR T4 Sfeved |

OR / 593

i) Solve the differential equation : 3

TR AXFEIONR AN SfAedr ¢

3, (2x+1)y = xe™**
dx

(i} Form the differe&@'al equation of the family of circles touching
the X-axis at&%gin. 3
S

wﬁ%ﬁ‘;wﬂwwﬁﬁmmmwwmm 4 |

16. Integrate :
S 4§

X
w I

1
-1
(b} J xsin” xdx 2+4=6
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OR / &ed!

) I[ 2cosx—35inxjdx

6cosx+ 4sinx

3
X +x+l1
————dx

(b) I 21 2+4=6

17. For any three vectors @, b, &, prove that

firane o0l (988 G, b, ¢ I IR EW T A

&X(5+E):&x5+&x5|
S OR/ w4l

Three vectors g b and & satisfy the condition g +b+é=0.
Evaluate the quantity https://www.assamboard.com

y-db+b.i+éca if |d=1,]b|=4 and |€]=2. 6

i, b % ¢ R R a+b+c=0 v Fm I
p=a.S+E.a+".Haﬂﬁeﬁawﬁcﬂa\:l,m:-ﬂt o= |&|=2 @l
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18. Find the shortest distance between the lines
F=(f+2}+l€)+l(f-j+]§) and

F=(2§-}—E)+y(2§+}+2!€)- 6

+A(f—j+i€:) T

+p(2f + j+2k ) (31 OIR e TN @Y Sfea
OR/ w4dt

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 W& x+2y + 32 =5 W% 3x+3y +2z = 0 FAEH T4

mewﬁwmw
&

»

S

N

19. Minimize Z3'3x % Sy

subject to x+3y > 3

X+ty>2

x,y 20 6

x+3y >3
x+y >2

X,y »0 ATAES AMATHF Z = 3x + 5y -4 W W et
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OR / 994!

Minimise and Maximise Z = Sx+ 10y

subject to
x+2y <120
x+y 260
x-2yz20
x,yz20 6
x+2y < 120
x+y =260
x-2y=20

x,y20 JNATE Z = 5x + 10y -3 A TR R TR Tferedt |

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 end of the year, one student is chosen at
random from collegé and he has an A grade, what is the
probability &@zt the student is a hostlier ? 6

Q
amw@meo%mmmw%mmquﬁmﬁaw
o5 | SN TR T PR AT ATHC FARTS AN FI
30% (1 TR FARTS AR FIAR 20% F A (IT #iFfee | I|HW TS
TR ARSI A T GG G A (A A | FIE YA
QR (2R FERel e ¢

OR / @9d!
Find the mean number of heads in three tosses of a fair coin.
6
1 e T fofRam Br 3R (o 7o YR Ty Ff7 w1
X
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