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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 .............cccoovcvvmnvessenense: 4x12 = 48
Q. Nos. 14-20 carry 6 marks each ..o 6x7 =42

Total =100
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Answer the following questions :

1210=10

A5 HNSTEl TEa wie 3

(g) State true or false :

(b)

T@ (7 WWT (59 3

Relation R in the set of population A of a town at a particular
time given by R ={(x,y): x is husband of y} is reflexive but

not symmetric.

G0 A8 T Q0! ET G NEE A-(S TR@RE AR
R={(xy): x y 3 e} m'ﬁ'ﬁﬁﬁﬂﬂiﬂﬁll

Write the condition of coplanarity of the lines r; = a, + Aa, and
T =b + pub,.

@RIARA 7, = d; + Ad, 9 7, = by + pb, 9 ANGYE AR *EMH (=11

{t}) Given s ={1,2,3,4}. Find f ] (if exist) of the function f:s— s

defined by f={(1,4,),(2,3),(3,2),(4,1)

6T W' s={1,2,3,4} | f:s—s @A 5wws
F=11,4,),(2 3),(3,2) (4, 1)) T=@0a [ (@ 20s) @ 3]

12
d I A= , then find |2"A|, for some ne .
- 4 2
_ 1 2]
™ A= J.wm-rmm neiv-aa e [2"A| @@ =
4 2
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(e) Find the sccond order derivative of the function logx with

respect Lo x.

X ANATE log x TEGR [wom ey wraes @3 3|

() Find the maximum value, if any, of the function f given by
flx)=x* on [-2,1]. |
[F2,1] ® f(x)=x wewda b (1 @) @ R
{g) Let a= {+2j and b=2i +j. Are the vectors a and b equal?
Explain.
qQEE G=i+2] @R b=20+)1d R b (S W &0 T ]
(h) Find the distance between the two planes 2x + 3y + 4z = 4 and
/

4x+6y+82=12.

2x+3y+4z =4 Ga2 4x + 6y + 82 =12 ATSH qod Y (@ |

(i) If Ais a non-singular square matrix of order 3x3 such that

ladj Al =36, find |A|.

MM A G 3x3 TAR 35 GNETS T WS |adj A = 36, TLA| A| AW
@ R S

() Differentiate sin’x w.r.t. cos’x.

-

cos‘?x AT sinzx oiteon |
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Draw the graph of inverse trigonometric function f(x) = cos L .
2+(1+1)=4

|

Also mention its range and domain.

sferar el T6m f(x) = cos ' x~97 (Y UEA T | A AT g8

wifrrss TrEd 4|
Or/ ey

Find the principal value of cos }(-1/2). Also evaluate

Zan'l(ﬁ)+—cot-l(— JE)
cos™ (= 1/2) T TG T @I A tan” (V3)- cot™ (-3 )@ W R I

by

2+2=4

3. Answer (ij and (ii) or (a) and (b):
TR ] (i) 9 (if) FRY (a) 93 (b) 3

) 4 4x+3

i I f(")‘ax-cw x#2/3, then show that (fo f)(x)=x for
all x=2/3. 2

4x+3

Tt f(x)=6x_4, x#2/3, TR (e (T TS x 2 2/3-97 T
(fef)lx)=x1

(1) Find the slope of the tangent to the curve y=3x?-4x at
x=4. ' 2
Y=3x" - 4x @A x =4 FA[TS B efEm waeel GG |

Or/ g3

(a) Give examples of two functions f:N - Z and g:Z - = such

that go f is injective but g is not injective, 2
7o Tem [N 52 8RR g: 2> 7 -Q TR ¢ WS go [ TmEWE,
T8 g amgms 71
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N

(b) Find the approximate change in the volume Vof a cube of side
x meters caused by increasing the side by 2%. 2

451 g 2fe wife x fT6m | vife 2% arers wwea V3 feads R 2=

Find the points of discontinuity of the greatest integer function

defined by f(x)=[x], where [x] denotes the greatest integer less
4

than or equal to x.
IZe TG Tl TR F(x)=[x] Mo (oM TR, (T [x] TR T
el A x-G3 T I | Femiva Rfverer e Ry @@ I

Or / qyqr

Find the value(s) of k so that the function fis continuous at x = 7/2,

Kcosx

where f(x)=¢7-2x’
3 , x=n/2

x 2 r/2
f 4

x=7/2 BEre fwae Sl WE k-93 WW (37 2 0

kcos x
f)={z-2x’ X # xf2
3 , x=nf2

5. Evaluate:

= T e

2
jzx +1 dx
x°-5x+6

Or / 9%4]
[ 4
f01+smx

34T MATH (BENG) [5]

4
=

https://www.assamboard.com



6. Find the area lying between the curve y2 =4x and linc y=2x
4

y? = 4x T GAR y = 2x @AW IROFS CAGR G @3 ||
or/ a3

The area between x = yl and x =4 is divided into two equal parts

by the ine x=a. Find the value of a. 4

x =y’ I@ R x =4 RARA WS (72 W x = a @A 0 FAW

e Aoe IQ, LA a9 I F[efa 371

/7. Write the order and degree (if defined) of the differential equation
d’y) (dy)? d —
(—2] *(E] +Cgs(ay)+1:0.\ferify lhﬂty: 1+x2 is a
o . | - dy_ xy
solution of the differential equation dx 7 - 1+1+2=4
l1+x
{d_g_} +(ﬂ) +COS(§}£]+1=0 o3 AARRMR @0 @32 T
) \ax ax
dy _xy
(I IR FL oy = 1+ X5, G T e o JOW T (T e ARty
Geaicrbih
34T MATH (BENG) [6]
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Or / Q<<

Find a particular solution of the following differential equation
satisfying the given condition : . 4

x(xg*l)g%=l , y=0 when x=2

ﬂwmmwﬁﬂmm%ﬁﬁmmﬁmwmmwn

x(xz_l)fid_.‘;z:l . y=0 Cﬂ‘#ttﬂx=2_

8. Show that the family of curves for which the slope of the tangent

X2 + y2 ) .
2y is given by x? - y? = ex, where

at any point (x, y) on it is

c is an arbitrary constant. - 4

- =, 2
(IS (A G0 AF “ffedieaa @-caa By (x, y) @ ™ wasrs s y?

2xy
TH o) AR R 17 -y’ = o, A ¢ gl T s
Or / 99
. . . 2) dy
Solve the differential equation (X+ 3y )a =y (y>0) 4
x - 3y2)%=y (y > 0) wRze Faadl Fae 32
34T MATH (BENG) [7] Contd.

https://www.assamboard.com



Q - - - . - - - - .
= Let a =1'+4j'+2k, b'—‘Sf—Q}-&-?E and ¢ =21 _j+4k. Find a vectior
d which is perpendicular to both @ and b and éd =15, 4
q == d=1+4j+2k, b=30-2j+7k 9 5*-2'7_‘.}"”4"6 ld ceEb
a 9 b TewmE TR 9 @i Ed =15 T d @A ||
10. Find the Vector and the Cartesian equations of the lines that passeg
through the origin and (5, -2, 3). 4
TR 2 (S, -2, 3) R ma em @R (57 932 FOHGT AR ey
|
Or / 993y
Find the vector and Cartesian equations of the planes that pas:
through the point (1, 0, - 2) and the normal to the plane is [ + j -k
https://www.assamboard.com 4
TELET (S 932 INMHET 3N (@9 &9 (@A (1, 0, - 2) [ T a1 e
TR THAR [+ -k (SR T9er AT
A1. Find the values of k so that the lines
1-x _7y-14 2-3 7-7x _y-5 6-z .
3 oK > and k13 are at right angles.
4.
lI-x 7y-14 2z-3
k3TN (@7
(5 S 3 ok 2 &5
7-7x y-5 6-2z R —
3k ] 3 C «l
34T MATH (BENG) (8]
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12. An unbiased die is thrown twice. Let the event E be ‘even number

on the first throw’ and F the event ‘even number on the second

throw’. Check the independence of the events E and F. 4

G301 S «Ar @ER TR IR v =) 6 2@ gw FUstel 3 A onedn
TR E s Fot Rostsl 39 7 s 5 F | E @Re F 3 Teaer

*q1

13. In answering a question on a multiple choice test, a student either
3 .
knows the answer or guesses. Let 2 be the probability that he

1
knows the .answer and Py be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct

1 .
with probability e What is the probability that the student knows

the answer given that he answered it correctly ? 4

2z {72 VFWIQWMWW“W 73 Tl ST, 7 20 Wi To

mw;wiamﬁ%@ww lwuawﬂmmmﬁw4
TR AATE (@7 TE 9% L6TR ATHA 431—@161*&%533‘?*@“1 wa (T

- SEE (A (SR T SR AT TS ?

Or / Qdqr

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twice, find the probability distribution of

number of tails. 4

B! 1 ZHO5] 15T Tel) B3 I o[BR (UTF 3 ST @ I3 & 201 37 | Al
6% AR AT 354 (18 |
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i4. Answer (i and () or (a) and (b):

T AW (1) G328 (1i) G (a) 932 (b) 3

(i) If A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB= BA. 4

A @2 B @ ired Afere Gers T (R (U AB ¢ S IR
3 2 Az AB= BA.
() Construct a 2x1 matrix A whose elements are given by
ﬂ,.,=2f—_j_ Write A'. 1+1=2

@51 2% 1 CTEeT A 515 42 T G (ReT OME a, = 2i - j, A'@|

Or/ 94dr
X Yy x 6 4 xX+y
(a) Given 3 = +
% z w]| |[-1 2w] |z+w 3

Find the values of x, y, z and w.

eyl YTy

{x yJ [x 6 4 X+y
3 = +
zZ w -1 2w Z+w 3

X, Y, z R w-99 I Refg 9

(bl Give example of 2x2 matrices A and B such that

AB 2 BA -

A 9 B 2x2 (WB¥-~R TR e WS AB = BA W

34T MATH (BENG) [10]
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I/a. If a, b, ¢ are positive and unequal, show that the value of the

determinant 6
a b ¢
A=|b ¢ . )
1S negative.
¢c a b

a b, ¢ ST TR AR LA e (v R

A=|b ¢ a] NI

Or / w94t

3 2
1 1

For the matrix A =

} find the numbers a and b such that

A® +aA +bl =0 where Iand O respectively are identity matrix and

zero matrix of order 2x2. Also find Al 4+2=6

K ﬂ T ba &) W3 4l a 99 b (P46 TS A’ +aA - bl - 0

-

11

QA [ @38 O T 2%2 IR SCSF GIEEE Qa3 =) (e | A0 ATl =
|

! o . Contd.
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16. Answer (i) and fii) or (a) and (b):
TR ] (i) G (ii) I (a) 922 (b)3
d
f} Find E'!:-, where

2 . _-
sin"y+cosxy =k, k is an arbitrary constant. 3

d
Ey a8, (ANIA s£n2y+cosxy:k, kmﬂ‘al‘ﬂﬁﬁaﬁ-ﬁiﬂ

2
Gi) 1f y=cos'x, find LY in terms of y alone. 3
dx

2
o y=cos™ x, TR y-47 N Ez_g CER
dx

Or / w4ar

., dy ady
Find Ty (dx SER R 449=6

@ (cosx)’ = (cosy)
(b) X=a (9+Sfﬂ.9)

y=a(l-cos@)

17. Find the values of x for which y - x2 (x-2)?

is an increasing
function.

-6

X 1% TR A TR GOy = P (x - 2) A e @ e

34T MATH (BENG) (12]
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Or/ Q93

()  Show that the function given by f(x)=sinx is strictly

decreasing in (z/2, 7). 3
@e @ f(x)=sinx AR @ w0 (7/2, 1) © ASS FA |

(i) A balloon, which always remains spherical on inflation, is

being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon

increases when the radius is 15 om. 3

GG (e FEANE (SRR 2@ A | ofe eTae 900 W i.[3 o
ﬁmwmﬁww@@ﬁamﬁﬁsmqﬁ@mﬂw
gmd 15 @

18. Evaluate : (any two)

- 3+3=6
TR ey e (T Eﬁ)

. t
g [l
4 Sin xXcos x
1 2
i) [re"dx

0
(i) [x (log x) dx

19. Find the area of the triangle with vertices A(l,1,2), B(2,3,5) and
Cc(,5,5). _ 6
2% frerem AR TR A(L1L2), B(2,3,5) 9 C(L5,5) T
froeva IfE @@ ]|

Contd.
34T MATH (BENG) (13]

https://www.assamboard.com



Or/ @3

()  For the given vectors G =2{- j+2k and b=-1+ j-k, find the

unit vector in the direction of the vector @+b. 2

G=2-j+2k SR b=-{+j-k SR GW TMR G +b (THD?
frefacit @ (933 @@ =

(i) Show that the points A(-2,3,5), B(1,2,3) and C(7,0,-1)

are collinear. 4

ode @ A(-2,3,5), B(1,2,3) R C(7,0,-1) B w01 waai

20. Solve graphically the following linear programming problems: 6
/

et s tefe enafie seomia s e

Maximize and minimize Z = x +2y

subject to

x+2y 2100
2x-y<0
2x+y <200
x,yz0

Z = x +2y WEH G 7Y TN oG TS

x+2y 2100
2x-ys<0
2x+y5200.
x,y20

341 MATH (BENG) [14]
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Oor/ XY

A merchant plans 1o sell two types of personal computcrs—a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of
units of cach type of computers which the merchant should stock
lo get maximum profit if he docs not want to invest morc than

Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,502
and on portable model is Rs. 5,000

O AN (T 14 WA SFEET 9 IS afEehE IR
AReWeT a3 T #ferhR wR & 25,000 B w4 40,000 b1 (3¢ wrfE
festet R w9 e 2P 5% ofenz 250 Tl HiEw A2 |
M Il 70 7 barets i REE ¢fetn RREA Wik GrErs Al
R ARy afara «Bre wisa Afwe IR 4,500 5F R
5,000 b4 7, (Tra «fefaa feamte F{2e b 2 «rSa «fRae HrHiw ¥'e ¢
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