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BUSINESS MATHEMATICS
Paper : 1.1
Full Marks — 80
Time — Three hours
The figures in the margin indicate full marks
for the questions.

.Answer cither in English or in Assamese.
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1. Answer the following questions : 1x10=10
woie e Bed fordl e
(i) Give an example of null set.

fe W «bl Saizd Wl

- K log 125
(ii) Find 55

log 125 .
5\/3 e =l
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(iii) Find the value of °P.-
P, 3 S efa =l
(iv) State whether the following relationship is
correct or not.
OeTq TE wm T W%
nCr = n(:1—+1

(v) Define 'unit matrix'.

aFF Glerse e

(vi) Choose the correct answer :
wg Ted e 9 ¢
y = 5x represents a line
y = 5x (S
(a) passing through the origin
R e

(b) parallel to the x-axis
X-OFq AT

(c) parallel to the y-axis
V-SSR IS
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(vii) Define 'limit of a function f(x) at x = a.

x = a® f(x) TewL T vices |

(viii) Fill in the blank :

QAT o STt 3

d

= (TR) = ..... where x denotes the volume of
output.

(e x@ Tesiiffs AWTT TER 1)

(ix) Evaluate : (¥F Fef@ 30)

J‘—l—'dx

X

(x) Define 'objective function' associated with
linear programming.

ART dFENeR T GeS Sfeer® T q TS
fiat | X

Answer the following questions : 2x5=10
©eR eCFRoN Bes a8
(i) Find the tenth and the thirteenth terms of the
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(ii) Prove that (&S T @)
1 7 1 iy 1 Ly
log, (abc)  log, (abc)  log (abe)

(iii) Find the slope of the line passing through the
points (a, b) and (- a, b).
(a, b) & (- a, b) &7 o7 WMEM @RI &FU=F
Ffowial Sferedl |
1 d
Q) IF 3 =% = =, find <L,

)
X dx

1 d
y=X3—7 Y| Eii e 1

(v) Mention one property of determinants.

Aefraa @bt «f S 391 |

Answer the following questions : 5x4=20
weT eRitARE Tl fidl

(a) If (=)

logx _ logy _ logz
y—z Z—-X X=Y

then prove that ((StizEE &4 9 ()

ey = i,
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(b) A man borrowed Rs. 9,000 to repay the
amount with interest of Rs. 1,000 by monthly
instalments decreasing successively by
Rs. 20. In how many months was the loan
repaid, if the first instalment of Rs. 640 was
paid one month after the sum was lent ?

s e 1,000 53t 7o 77 ARG F99
IEEe 9,000 5T GO el (51 G&H WFE Jel
ARy FETe W 20 5 T e @
ai’s1 | T Bt 419 (TIRIS @wies forere s e
640 Bl sifSreiiy T (2R, (ST HgESH
fue NZe =eh! ke diRie 2

Or/ «izal

1 1 1
If ax = b¥ =c¢% and a, b, ¢ are in G.P., prove
that x, y, z are in A.P.
1 ! |

AW g5 = b =z T a, b, ¢ BTG e

ACF, SEEE oW == @ x, y, z ANES
osife® A |

(¢) A sum of money invested at compound
interest amounts to Rs. 2,916 at the end of
two years and to Rs. 3,149.28 at the end of
three years. Find the sum and the rate of
compound interest.

vergfa Yoo AGR Wi w2 9239 foms
2,916 <l o fof a=zg forme 3,149.28 O
=7 | oY O 5@gia a9 [efm =
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(d) Prove that (&4 <9I ()

I%4;~~-1 1
1 ey TR alaza{l + 1 + <1 +—I—J
1 SRIEEE DN

Or/ Fiza

4 31 :
Show that the matrix A= [ } 7] satisfies

the following matrix equation :

A2 — 5A + 71 = 0 where 0 denotes 2x2 zero
matrix and

1
I=
o 1
3 1
ored @ A= [_1 2}@@1@@@2{2@1
Tt 7N Ieaecel e 3 ¢

A2-5A+ 71 =090 @ 2x2 5 G

= 1 0
st s 111
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(a) Solve the following system of equations by
Cramer's rule : )
(@R WEIE we FRRECRED! I B

x+yirze=]
2x — 3y + 5z = 4
X + 2y — 4z = -1

Or / iz

A manufacturer produces three products A,
B and C and sells in two markets. Annual
sales of these products in the two markets
are given below :

o PRSI A, B 9 C @2 e fofay
Beoiine T TE Berliis AMTPRR 7239 TS,
Rl T | IGT (4TS OB ANAIEIRGE AR
FFR w2 oo mal 2w o

Products (&esiifre FNED)
A B C

Market 1 | 10,000 units| 2,000 units | 8,000 units
(TEr D)

Market TI| 6,000 units | 20,000 units | 4,000 units
(Fems 1D

(i) If the unit sales price of A, B and C are
Rs. 25, Rs.12 and Rs. 15 respectively,

find the total revenue in each market.
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I A, B ®i% C @2 sidl fofiRkam fs
GFFY VI A 25 R/, 12 5 =i 15
5l W, (SR Ao I@RT Yo [
sl [[efy @9l

(i1) If the unit cost of products A, B and C
are Rs. 18, Rs. 10 and Rs.8 respectively,
find the gross profit.

I A, B 5 C A oRRww & g
Cesnd T I 18 Thl, 10 Bl wis
8 5l =W, (or® T e ey

(b) Show that the number of combinations of 6
dissimilar objects taken 3 at a time is 20 and
for the same the number of permutations is
120. 3

el (@ 651 Rl <8 WTI9e 3 GitS e wed
20 &I Wi R 120 2FIcT 5iom IR ==
|

5. (a) Establish the equation of a line in the form

y
_+_=

5.0 5
§+%=1 Ive e ([AR ANGLd afew
41 |
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(b) Find the equation of the line passing through
the point (-2, 3) and having (i) equal
intercepts on the axes, (ii) intercepts equal
in magnitude but opposite in sign. 5

(-2, 3) "= e @ @UE TR [T
T AR (i) X OFF O y SFES CZAiRe TSI,
(i) x SFF =% y Y (AT i A, e

RoTe orge |
Or/ 7z

The amount demanded of a commodity is
zero unit when the price is Rs. 100 and 1000
units when the price is zero. If the demand
curve is assumed to be a straight line, find
its equation.

I 951 T W 100 5 T IWHIN viftws
SRS 2 = ST IWER WE P TE A
SIfEw #fRse 1000 @< 270 | 5ifgm 9 SR
3 R T e Adn ==

6. (a) (i) If 3W) fix)= :{i:, prove that
1/4 (Sem-1) BMAT ) [Turn over




(ii) Evaluate : (= R ==m)

(b) Find :

(i) the average profit function and

(ii) the marginal profit function for the
following total profit function (P).
Evaluate them at Q=3 and Q=5.

P=0Q"-130 + 7§ where Q denotes the

number of units of output sold.
242+1=5

wete g e T (P) I @
(i) oI e Tow o

(i) 2T e Fem CfEedal Q=3 =w
Q=53 3@ €% o W ey <)
P=Q?-13Q + 78 s Q T e
@E ANTR 9T TR
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7. (a)

1/4(Sem-1) BMAT (11)

Or / izl

A steel plant produces x tons of steel per
week at a total cost of

3
Rs. [X? 7%+ 111x +50]_

Find the output level at which the marginal
cost attains its minimum.

3
X -

G ERGIE] W Rs. (?—7}(24-111}{ +50)
BIHIE X O Ol Seoimd | B «AfR¥siex

Beolve difes I Jeew =W (3 Gesiives
offgatte fefa |

Integrate :

(et 1) Ix2=4

(i) j[& +-\/%J dx

2x-3
i d
(i1) J——Xz e I X
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(b)

Or/ «iza

If the marginal revenue function is

R'(x) = 8 — 6x + 2x2, determine the total
revenue function and the demand function.

ﬁWﬁﬁWW@R‘(X)=S—6X
12X, COTTRCE TP R O oW S i
o e

Define 'linear programming. Discuss the
importance and limitations of linear program-
ming. 2+4=6

R N Awl Tt e e
WWWWW@|

Or / «iga

Solve the fdllowing linear programming
problem by graphical method :

oo TR S TEEPICH 1Y ARNOCT A
4l 8
Maximize Z = 8x + 5y
subject to the constraints
x <150
x +y <250
2x +y <500
x, vy =0.
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