L0 (MATHEMATICS )

AN B
4/ )

( New Course )

Full Marks : 80
Pass Marks ; 24

Time : 3 hours

1. o=s i oo Teg fa - 1x8=8

Answer the following questions :

|
(a) 2y =>5x+3 ([IR[ QTS = 2
What is the gradient of the line 2y =5x +3?

(b) CRAIN SIS AT GO FeCqIS el [, By |
What is the equation of a straight line in intercept form?

(c) CTe$e el fo4 |

Define a matrix.

(d) LPPS tawel et & &2
What do you mean by duality in LPP?

(e) M Fx)=2x+|x| =W, =B f(-PI T4 & 242
If f(x)=x+ |x|, then what will be the value of f(-1)?

() LPP 31+ ToIRe $iafes 2
Who developed LPP?

(g) = fefg 31 :
Find the value of

(h) T8 25 e & g 2

What do you mean by arithmetic progression?



2. @ (1)

(1)

(iii)

(iv)

(v)

®) (i)

(1)

(i)

Anen fm -

T4 93 *[1 (3, 4) R yag e 2

What is the distance of the point (3, 4) from the origin?

S 91 :
Simplify :

log16 xlog27
log 81 xlog4

3ft 3, y) Reh1 (-1, 3) == (6, 4) RepdR ee® =, cocae’esl y= T R 2

If the point (3, y) is equidistant from the points (-1, 3) and (6, 4), then
what will be the value of y?

Tf# (x, 0), (0, y) = (L, 1) RYRMAT1 e =, (oI’ 2T FM @
11
—+—=1
x y

If three points (x, 0), (0, y) and (, 1) are collinear, then prove that

l-{-.];:]_
X Yy
a9 T
Prove that
10 25 81
7log— -2log— +3log— =1log?2
g 55 TV %8y T 08
%</ Or

2,9, 16, 23, -« FRIFR 109 *rq T fefy 41 |
Find the 10th term of the series 2, 9, 16, 23, .-,

2k +3, 3k +1%% S5k +3 IMMSABI 1w 215w 2°ze k3 I9 e 239

If the three terms 2k+3, 3k+1 and Sk +3 are
progression, then what will be the value of k?

3f#t (a, 0), (0, b) = (x, y) R9feRE @3 =0, oz T o 3
=1

in arithmetic

+

SRS
SIS

If : .
three points (g, 0), 6, b) and (x, y) are collinear, then prove that

£+£=1
a b



(iv) R (x ¥ RYD (@, b IF (b @) RTPR SRS AMWS, (SER'T GYeA &
x=Yy.
If the point (x, y) is equidistant from the points (a, b) and (b, a), then
! show that x =y.

() ST @, (-1, 1), (L, 1), (L ~1) S (-1, — 1) RegoifRor by 7ofa Ml
Show that the four points (-1 1), (1 1), ( -1) and (-], —1) are the
vertices of a square.

.02
(i) QﬁBxQ@W@ﬁﬁmaij=(l+ﬂ 7@ (A0 w1 41 |

2
. ~ (i+j)°
Construct a 3 x2 matrix whose elements a; j = 5
(i) CFI FAuCECT STHE ¥
Solve by Cramer’s rule :
2x+3y =95
x+y=2
(iii) &9 ¥« A
Prove that
1 1 1
I.1+x 1 |=xy
1 1 l+y
(iv) W (If)
1 0 2 1 4 4
A+B=|2 2 2 |9® (and)A-B=| 4 2 O
1 1 2 -1 -1 2

(oA EF B Ay 3911
then find A and B.

(v) o= fra (e S Ay <1 :
Find the inverse of the following matrix : .
012

A=|1 2 3
311



el / Or
(b) (i) TeTeH S HAFI T o1 N TCEY 47
Mention two differences between matrix and determinant.
(i) AN 91 :

Solve :

x 1
1 x =0
1 1

X = =

-] -1
(iii) rrﬁA{ o o | T TR o A2 +3A+4I1=0.

-1 -1
If A =[ ! ], then prove that A2 +3A+4I=0,

2 -2
(iv) <19 991 &
Prove that
x a b
a x b|=(x-a)(x-b(x+a+b
a b x
(v) T 41 :
Solve :
xX+y+z=3
2x+y+z=4
X+Yy+32=5

(@) (i) LPP 3 SfSqRen 7o fers )
Write the tw6 assumptions of LPP.
(i) LPP ¥ acae e «ft vy ol e |
Write a ‘short note on the application of LPP.
(i) <O @ Ry - P, O IF R Seoma 199 #IIi7 o 2fSReq «[1 ¢

s @ 3 51, 2 531 W 4 51 1 R R BeeAe CICS o1 Ao M, o
M5 3.240et SR A | ACSRCH! b 2 T (IBre) wore fiea 499

P

My

R
5
s

N woﬁ

s M, sre M, &8s 2000 7% WF 2500 YHR ICI I FRY 1S | TSI

T 1 AR o LPp o 41 |



A company can manufacture three products P, Q and R and the
profits to be derived from each unit of the products are ¥3, ¥2 and
¥4 respectively. The firm requires two machines M; and M, to
manufacture the products. The machine hours required for the
products are

Products
P Q R
M 1 4 3 5
Machines
M 2 2 2 4

Machines M; and M, can work for a maximum of 2000 hours and
2500 hours respectively. Formulate an LPP to maximize profit.

(iv) @eTs fim LPP T (&S FICh! o1 :
Write the dual problem of the following LPP::

oy Y« (47 F91 (Minimize)
Z =6x; +7x,
ACC® (subject to)

6x1 +Xp =6
4x1 +3x2 >3
Xy +4x2 >8

TS (where) x;, x, 20.

(v) TR AT AN P
Solve by graphieal method :

wfgFey T Wl 391 (Maximize)
Z =2x+3y
AT (subject to)

x+4y <24
3x+y<21
x+y<9

'S (where) x, y20.



®2<1/ Or
(b) (i) R T e 7 @
What do you mean by transportation problem?
(i) LPP 3 SfeqRemyz formi |
Write the assumptions of LPP.

(ifi) BT (FINNE 51 I8 P OF Q Teoww FRIA Wi, ¥ AFOFIH W, T

5 TS U G S SR 9 o9 FRaS i WieR | FOee LPP ©
haa [520 L S

A company desires to produce two products P and Q, the ti'rne of
preparation, capacity available and per unit income are given in the
following table. Formulate the LPP :

Te o G (A0 | o (W0Te) | «F@esd ((I5r9) | W (5)
Product Cutting (hr) | Fabrication (hr) | Assembly (hr) | Income (&)
P 1 4 p. 150
Q 2 5 B 180
70 4199 Y] 500 1400 70
Total capacity

(iv) LPP T snfafss snfEesr fisn |
Write the mathematical model of LPP.

(v) TR oralocd FUm 4
Solve by simplex method :

Hfgeey I g F91 (Maximize)
Z =4x, +3x,
A% (subject to)

Xy +2x, <12
X, +x, <10

Xp, Xo 20

5. (@) () SIS 2% Al B |

Write the first principle of derivative.
(M) y=xe*logx 2 WY Ry o |
dx

If y=xe*logx, then derive %Y



(it) = [y 9 2x2=4
Evaluate :

2
(1) lim X~ *t4X-S5
x—1 x-1

3
(2) lim S-2x°
x—e 3x+5x3

42
(iv) I y=Ae?X y Be 2% o¥19 791 (@ dx—g-4y - 0.

2
If y = Ae?* + Be™2*, then prove that d—g—4y=0.
dx

(v) ©oT© WY Fo] Frew WE J7eW W ey 31

Find the maximum and minimum value of the following function :
y=2x3-21x2 +36x-20
2«1/ Or

(b) () 3 fl)=2%, o AN I fl(a)- filb) =if @+ D).
If f(x)=2%, then prove that f(a)-f(b)= fla+b).

(i) M flx) = %, CSR'TE (ed @ fip) —flg) = f(ﬂ).

If £() =%, then show_that.f(p) - f(q) = f((ﬁ—qp).

i

(i) My=_[-T% c—ca?zzadyﬁcfﬂWI

If y= 1+x then find dy
l—x dx’

% |

(iv) % xmyn =(x+y)m+n =, (e @

B &

If xMy™ = (x+1)™*", show that 9y

&
x

(v) W‘TWﬂx3+%WWWWWW|
X

Show that the maximum value of the function x3 4 % is less than its
X
minimum value.



( Old Course )

Full Marks : 80
Pass Marks : 32

Time . 3 hours

. (@) (1) RERIY 9OER s Ifrea [ @2

What is gradient of a straight line?

(i) T a® +b* =23ab A, (SER'E (ST @

1 1
log{=(a+b)!==(loga+logh
g{s( )} 2( g gb)
If a2 + b2 = 23ab, then show that

log {é @+ b)} - %(log d'+leg b)

(i) (x, y) RHO (3, 0) W® (-5, 10) YL 2/ o [Wgo AR o490 1
Sy—-4x =29.

If the point (x, y) is equidistant from the points (3, 0) and (-5, 10), then
prove that 5y-4x =29:

(iv) SE e 2] ARRSRER @R 18. It AFFSRER =iore e 2, 4 =% 11
o 1 T, (SCTR o RSB BT it =7 | AfSFBR IW ey 9

Three numbers whose sum is 18 are in AP. If 2, 4 and 11 are added to
them respectively, then the results are in GP. Find the numbers.

</ Or

(b) (i) W= Refg. 391
Find the value of

108\/’59

(@ (11, 18) Rbiea (3, 4) = (7, 11) R R AN @R & Sores [foe 51 2
Find the ratio in which the

. point (11, 18) divides the joining line of the
points (3, 4) and (7, 11).



2.

(a)

(iii) % (If)

(iv)

logx _logy _logz
y—2z Z—-X X-y

my sz;‘i’m qqe 91 A Xy+z ,yz+x -zx+y =1

then prove that xy+2 .yz+x . Zx+y =)

b1 TR S <1 ARG T 33 wiee Brien opergs 1287 2'eal -
fofm & 52

The sum of three terms of an AP is 33 and their product is 1287. Find
the numbers.

2 3 5
) | -1 4 -3 | o™ 53 =2oeAMS I 7
6 0 -6
2 3 5
What is the cofactor of 5 in the matrix | -1 4 -3 |?
6 0 -6
(i) ST I :
Solve :
x:0 O
2wl 8(=3
0 1 4
(iii) 2T T
Prove that
a b c|
a2 b2 c2|=abc(a-bb-9Jc-a)
a3 b3 C3 .
1 2 2
) WA=|2 1 2|z, e a9 791 @ A% ~4A-51=0.
2 21
1 2 2
fA=|2 1 2| then prove that A2 -4A-5I=0.
2 21



R/ Or

(b) () Re Qs I @R ?

What is a null matrix?

(ii) o9 9 A
Prove that
1 1 1
1 1+x 1 [=xy
1 1 1+x
1 0 2 1 4 4
(i) A+B=|2 2 2 |S®¥ A-B=| 4 2 0 |Tw AT B-3 9 =2
11 2 -1 =1 2

Find the value of A and B, if

1 0 2 1 4 4
A+B=|2 2 2|landA-B=("4 2 0
1 1 2 -1 -1 2

(iv) IR A Ao B AL F
Using Cramer’s rule, ‘solve
3x+y+z=9

X+y-z=0 .
Sx-9y=1

3. (@) () o=@ R @@=
What is perpetual annuity?

(i) G5 9O TR 10% TT© SHH =W | €6 A ST R+ ¥ 50,000 B W
g 721 ez Pres @bt 5,750 5 R 91 291 1 et R e
RISRESE RS Rt

A machine is depreciated every year at 10% p.a. The original price of
the machine was # 50,000 and after some years of use it was sold for
¥ 5,750. For what time was the machine in use?



(b)

(i) g 51 verifa T [0 2 RIS oYL 2,420 T WEF 3 TRS 2,662 B

(iv)

(ii)

(iti)

(iv)

2’ o] T WE o w2

A certain sum lent out at compound interest amounted to ¥ 2,420 in
2 years and to ¥2,662 in 3 years. Find the sum and the rate of
interest.

51 @b 1,36,000 50 R TR I XA | G5 TR 40% (e R T
e i SRR e aF 5 =R 9% veifE eI s 1251 M, IR
fofEe siReny Rz afe | arorees iR R fFam 227

A flat was arranged to purchase at ¥ 1,36,000 of which 40% is to be
paid on signing the contract and the balance reckoning compound
interest @ 9% p.a. is to be paid in 12 equal annual instalments. Find
the amount of each instalment.

¥« / Or

S S WIF S&q i o1 e A1 7 |

Write the difference between simple interest and compound interest.

=4 25,000 591 T e A3 3R 8% TTRfa o1 IO FAW BT (RO
] PRI =AM ?

To endow a scholarship of 25,000 per year, what sum should be set
aside in a bank giving 8% p.a. compound interest?

GG T2 36,000 T3 HENIRE TS 4% AF 4:5% 94 oo 41 fie,
6 9299 YI© TR T&E 9 29,240 51 7S I | (98 TR [oe Fure Bt
fafeet 2

A man lent ¥ 36,000 to two persons at 4% and 4-5% simple interest.
After 6 years‘he received in total ¥ 9,240 from the persons as interest.
What sum did he lent to each person?

80,000 531 &AW TeR CAfo @bl 25 299 P1Re e I @b Hiere <%
A T M T A TR ¢S IR 10% RT© tErgia q© N W Wi
25 I%FY PR T T T8I TIelE 20% ST W, (SR’TH TS0 Areq
o] 32} R TR1es & iR =11fo 2

A sinking fund is created for replacefnent of a machine after 25 years
whose present cost is ¥80,000. What sum of money should be
provided out of profit every year for the fund if the investment can
earn 10% p.a. compound interest and the cost of the machine at the
time of replacement be 20% more than the present value?



4. (@) () LPP3 srmeamer R foey
Write the usefulness of LPP.

(i) LPP 3 SRaor REcy Seefm=1 341 |

Discuss about the limitations of LPP,

(iti) @=re a1 LPP I C&® Sheo! fome -
Write the dual problem of the following LPP :

wfgFoy T4 (1 91 (Maximize)
Z =5x+2y
AT (subject to)

4x+3y <10
2x+6y =14
x yz20

(iv) (RMIT &R To1q LPP I S 912
Solve graphically the following LPP :

wfteoy I A8 F41 (Maximize)
Z = 10x1 + 15x2
ST (subject to)

2%, +xo <26
2x; +4x, <56
x; —Xo 25

X, X5 20

%491/ Or
(b) (i) SN Sge o |

Define unbounded solution.

(i) Reeers “rfeq R af® o Gor o |

Write a short note ore simplex method.

(i) LPP 3 SfSqRiems & f 2
What are the assumptions of LPP?



(iv) AT SRITS A= T4
Solve graphically :

Sigex I e 791 (Maximize)
JACACF (subject to)

x, +2x2 <72
le +4x2 <180
3x1 +3o <90
Xy Xo >0

2
5. (@ () 30 =’C_+3—’;+§, SR’ (1) TN 2

2
If f(x) =L3x2+§, what is the valie/offif (?

(ii) T T e
' Find the Yalue of

. N2 ex2-J2-x2
lim
x—0 x2

(i) AT 451 Foe «o1 e e sk (AR voRee & 5 2

What are the conditions for a function to be continuous at a given
point?

(i) f(x)=x3 “2x2%x +9 T ITCT WF FHO T fAefy 41 |

Find the maximum and the minimum values of the function
flx)= x2 —2x2 +x+9
¥241/ Or
(b) () FER S e e 2
What do you mean by derivative of a function?

(i) 3 fx)=2x2 -5x+4 W, corR’T x T ¥ TR MWI 2 () = f2) T2
If f(x) =2x? -5x +4, then for what value of x will 2f(x) = f(2x)?



: d
(i) Uﬁy=-‘/l;-+\[;ﬂ, (o2 ZFIC?{GHTGIZx—d—z+y=2«/§.
dy

1
If y=— ++/x, then show that 2x =2 +y=2vx.
N dx
(iv) (e @ f(x)=x> -6x2 +9x-18 FoY JT&H T x =1 AT FHOA AH
x=3C |

Show that the function f(x) = x3 —6x2 +9x —18 has a maximum value

at x =1 and a minimum value at x =3.

*



