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COMMERCE 

(Honours) 

Paper : COM-HC-4026 

( Business Mathematics J 

Full Marks : 80 

Time : Three hours 

The figures in the margin indicate 
full marks for the questions. 

Answer either in English or in Assamese. 

1. Answer the fallowing questions as directed : 
(any ten) 1 x 1O=10 

f.wk~~~ffl~: (~C<Ptcrff 10~) 

(i) Define a diagonal matrix. 

Contd. 



·r . d the value of x, 1 (ii) Fin 
x-~~~~.~ 

\: ~\=-4-
( ) - 2x2 + 3x + 2 , find the (iii) If (1liif) f X - 3 ~ ~~)I value of fl-3), (cW! fl- ) · 

(iv) Evaluate (~ ~ ~) : 

f .!_ dx 
1 X 

(v) Define a sinking fund. 
~~~~~' 

(vi) 
p • ___ % profit on 10% profit on S. . (Fill in the blank) C.P. 

Q ~ '6~ 10% 'ftt'o • i!f4l\O'\R '6~ t<laF41Sf.6\l ~ -wlR- °™' '<RI) % 'ftt'o 1 (iq1vi1 011;(. ·c , ---
(vii) Write True or False : 

~c,r~~: 
Every diagonal matrix is a scalar 
matrix. 
~ ~ ~c,qS'lf ~~ ~ ~41451,' ~ I 
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(viii) Define trade discoun t. 
~~~~I 

(ix) If a is the first term and d is the common difference of an A .P. series, then the nth term is __ _ 
(Fill in the blank) 

~~~~~~a~~ilt~ 
~ d ~~. n ~ ~ _ _ _ ~ •<1 1 

(~~~<RT) 

(x) Find the cofactor of -1 in the following determinant : 

~A~41~-1-~~~~ : 

2 -3 5 
5 2 7 

-4 2 -1 

(xi.) What is the difference between simple 
interest and compound interest ? 
~~~~~~f.$? 

(xi.i) Find the fourth proportional to 9 m, 1 7 m 
and~ 36. 

9m, 17m ~ ~36~ ~~~~ f.t~ 
~I 
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2. 

. n ' assoc iated . funct10 · · cuve ... , Define 'obJC ainming. {XUl with linear progr ~ <JiaR'<I il~I ~~~~~ 
~ I 

d (TC) .. __ ' (xiv) -
dx tput voh.une of ou . 

where x denotes the 

(Fill in the blank) 

11~x....!I~~~~ ~(TC) '"'----' dx (~ ~ 9ff'1 <RT) ~~I 

d J;x2 + 5 ==? (xv) 7j; 

. uestions : (anY five) Answer the following q 2 x 5== 10 

~ ~ 0 ~ fiizq,,z;rt slit ~ -.:::i~.... 0 

(i) l:j; ~ :1. BJ~ _: -~I, find 
l2 4 6J L2 2 6 J 

the matrix 3A + 2B. 
~ 3A + 2B 00~.:t>~<.GI f.l'TTl ~ I 
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(ii) l If (l!N) f (x) = -
1 

- , 
..,. X 

then fmd f { f (x )} . 
~ f {f (x)} R'W ~ 

(iii) Which term of the series 10,4,- 2 ,- ~ . .... is - 104? 
10, 4, -2, - 8, .... 0!14°'I<.»fil ~ ,,,., -104? 

(iv) Find the compound rat io of the following : 
~ ~"'11\!i(.<11◄◄ c:ii'lf'~ ~9{R; f;;cfu ~ :; 

2: 3, 6: 7, 8 : 9 
(v) The ratio between two numbers is 2 : 7 If each of them is increased by 14 , the ratio between the new n umber s obtained become 4 : 7 . Find the ongma. numbers. 

~"'{~~~~ 2 : 7 1~~~~7\'iP-; 14 ~~ ~ C~ ~~PR~ ~ ~~ ~ •~ 4 · 7 ~'ft "'I,~ ~ -IF{ ~'TIT ~ I 
(ui) Define ("'1,"91 ~~) : 

(a) Immediate annuity 
~ c:tmf<f.l 

(b) Perpetual annuity 
tb◄'(lff'l ~ 
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2 . 

. 
1 , a ssoc iated . func t101 , b ;ecuve . (xiii) Defin<: 0 

J ogramming. with hnear pr ~ ~~ ~~~ ~~~~ 
~ I 

where x denotes the d (TC)'"'---• (xiv)~ -
of output. (Fill in the blank) volume 

'ti"~ x....!I ~~9'1%!> ~ ~(TC)==--' 
dx (~ ~ 9ff'1 ~ ) ~~I 

d ✓xx2 +5 ==? {XV) ~ 

. uestions : (any five} Answer the following q 2 x 5== 10 

(i) !:~(; ~ :1, BJ~ -~ -~1. find 
2 4 6 l2 2 6 J /' 

the matrix 3A + 2B. 
~ 3A + 2B cif10'\~'ititG1 ~'Bl~ I 
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(ii) 

(iii) 

(iv) 

l If (~) J(x) = - , 
l + X 

the n find J { J (x) }. 
~ f {f (x)} f.lcfu ~ I 
Which term of the se ries 10, 4, - 2, - 8 , .. .. is - 104? 
10,4,-2,-8, .. . . ~~ ~ 9l>f 
-104? 

Find the compound r atio of the following : 
~ ~"'11\!i(.<l1◄◄ ~ ~~ f.lcfu ~ : 

2 : 3, 6 : 7, 8 : 9 
(v) The ratio between two n u m bers is 2 : 7 . If each of them is in c reased by 14 , the ratio between the n ew numbe rs obtained become 4 : 7. Find the original numbers. 

~ ~~ ~9fl\!i 2 : 7 I ~~~~ a,,~ 14 
Cln'Sf <ffl C91m ~ ~~~ ~ '5f.i~ ~ '<1 4 : 7 
~'11 ~R~ ~ ~ R'rn ~ I 

(vi) Define (~~~ ~) : 
(a) Immed iate annuity 
~~ 

(b) Perpetu a l annu ity 
IB◄~1m ~ 
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3. 

(vii) 
ht O cycle for ~ 2,000 a nd 

Mr X boug 
· . 1 800 due to some damage. 

sold it for~ ' . e nt 
. h . profit or loss pe r c . 

F'ind 18 

X
-dl JI~ '61l~ ~ 2,000 ~ ~ ('!nll 

Mr. pjflli~ ~~011'5<11 
~ ~, l,800~ • 

(&114>61-l .. ~ ~ ~'tif ~ I 
te Of simple interest per ... , At what ra 

{Vl ll ·11 ' 1 500 produce the same 
a nnum wi ' d 
interest in 5 years as '3,125 pro u ce 
in 3 years at 4% per annum ? 

~ ~ ~ ~ 1,500 ~ 5 ~ ~, 
_'-_, ~ 3 ~ 

3,125 ~ ~ 4% ~ ~ 
~~~~? 

,. questions from the An swer ang Jour Sx4=20 
following : 

~ M•tt-n 4~ ~ ~ fat~ : 
(i) If (~) 

A=[-~~], B=[~ ~] 
show that ( <Jf''J-<3~1 Ctl) 

(A + D):t -:t- A:t + 2AB + B'J. 
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(ii) Solve (;r.JPfr.:I ~ I) 

x l l 
l x l = 0 
1 1 X 

(iii) If x, y, z be the pth, qth and r th te rm 
respectively of an A .P. , then prove 
that 

1lfij x, y, z Jli~IIIC~ ~ ~ (a~ p ~ . 
q~~ r~ ~~. ~~~ 01 

x ( q - r) + y (r - p ) + z (p - q) = 0 

(iv) Insert 5 geometric mean between 9 and 
576. 

9 ~ 576--., ~ s'Gl ~i~ lfl~ '5l$ ~, 
(v) Discuss the basic assumptions of 

linear programming. 

~ ~~ ciflm ~~ ~1rft11t).41 ~ 11 

{vi) Compound interest for 2 nd year o n a 
certain sum at 4% per annum is ~ 25. 
Find the C.I. for 3rd year. 

ffi 4% ~ ~ ~ ~~ ~ ~ 
~ ~ 25 ~ ~·~. ~ ~ ~ ~ 
mi;i? 
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(vii} Oinesh fini s h ed i th of the ,;;,:o,Y. · -

9 davs and the remaining work r.e 
finis hed in 4 da ys ~ith the assistance 
of Raj eev . Find in how many days 
Rajeev alone can finish iL 

~-,_.,1.-1 ~ ~ ~ "?:i~ 9 v•,-! ~~4' ~ ~ 
~ I ~ ~ ~r; ~ ~ , 71 ?,t 4 ';. •• -!. ( "'7. 

~I~ ~e,.7.?J c;.i,.:J, ~•l• • ::-.. ·.:. C'"v. ?« 

(viii) Prove that (!r.ii'f ~ Qi) 

lim (x2 - l ) = - 4 
x--.1 J 3x ... 1 - J sx - 1 

OR/ ~ 

Evaluate (~ f;;<fu ~ ) ! 

lim ~-Jl - 3x 
x-. 0 X 

Answer any four questions from the fo llowing 
}Q x4 =4 0 

.v.,r~ Pm !?.P.<1+1 filtij,z,(f 4 ~ ~ :;e., ~ ~ 

4 · (a) Solve the following system of equa tior. 
by Cramer's rule : 

8 

le) 

5 . fa) 

{b) 

. - a 
' a 

a 

~x - ;;J- :.Cz = :; 
2x - ~;J - z = _ :; 
x - L ;;J - z = ~ 

0 C 

b 

1
2 - 3 
4 7 

If ( <: -:, ) A = 2 .3 
3 S • 

then s ho-;;.· : ~.-: ._ ~ ~ _ _a_ -~'.'.! ~ ~ ~ 

~vhe,e ;;~ 1 = 0 
') 

~ 



6. 

8 dozen of mangoes n buys 
(c) A rna dozen 10 dozen of apples 

@ ;"t 18 per ' 
d zen and 4 dozen of bananas 

@~gper o 
dozen Re present the 

@ ~ 6 per · . 
. . bought by row matnx and 

quant1t1es · d h fi d . b olumn matnx an ence m 
pnces Y c 1+1+3=5 
the total cost. , 

~~~~~18~8~~ 
~ ~ ~ 9 ~ 10 ~ ~9fa, ~ 
~·~~6~~4~~001 
~ ~ ~ ~ ~ ~ 00a\4l~ ~ ~ 
~fl~~~~~~ 9111 

~~~~~~f.{'fil~I 

(a) The sum of three numbers in A.P. is 
54 and the product of the two extremes 
is 275. Find the numbers. 3 

~ ~~ ~ ~ ~~ffl C<lt~ 54 ~ 
!f~~~~~9f,'1~2751~~~ ~ 

~cfu ~I 

{b) Find the value of k such that 3k - 7, 
Sk- 1, 14k + 2 are in G .P . 2 

k-~ ~ ~ ~~ 3k-7, Sk-1, 14k + 2 

~~c~~~? 
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(c) If a, b, care in A.P. and x, y, z a re in 
G.P., prove that 
lJfif a, b, c ~ ~~ ~ ~ x, y , z 
~~ ~~ ~. mrl'f ~ C<1 

,J 

(a) The compound interest and simple 
interest on a certain sum of money a t 
a certain rate for 2 years are 
respectively at~ 920.95 and~ 900. Find 
the rate and the sum. 5 
~~~~~~~2~ 
bJJ-1Ni ~ ~ ~ ~ 920.95 ~ ~ 
900~1~~~~~~~ 1 

(b) A person sells 4% stock of ~ 17 ,500 
and invests the proceeds in 3 % stock 

at 7 4!. If his income increases by 

~ 17 .50, find the selling price of 4 % 

stock (brokerage being ¼% in each 
case). 5 

~~~~ 17,500~4% ~~ 

~ C91Rl~ 74f ~ 3 % ~~I ~ 
~ ~ 17.50 ~ ~ 9frn, C\!>Cf!~'ta, 4 % 
ffiFmrlf!lr~f.{~~ (~ ~ 
~~ i % ) 1 
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ti uity of the following 
Exatnine the con n 3 

(b} (unction at x • 3 : 

~ ~ lPG'liit.'01~ ~f<l~tt~I 
x•3-~ ~ 

~~: 

{

x2 -9 

J(x)= x-3' 
6, 

(c) Find the 

if X:;t: 3 

if x= 3 

(i.J average revenue function (AR), and 

(ii) marginal revenue function (MR) for 
the following total revenue function 
(TR) and evaluate them at Q = 3 : 

~ fitlt ~ ~ ~ ~ (TR)--. ~­

(i) "iM-(AR}, ~ 

5 

(ii) fflM ~ ~ ~ (MR} f.lcfu ~ ~ 
Q•3~f>IM11t+i11'1i{~cf'lf ~: 

3 Q2 
TR=Q --+27Q 

3 
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11. (a) Find the differen tial co-efficien t of - 1 
x 2 

using first principle. s 

1 
!fClfll~~~ 2-~~~~ 

X 

~I 

(b) Find the maximum and minimum 

values of 2x3 -9x2 + 12x - 1 5 

2x3 -9x2 +12x - 1-~ ~ ~ ~ ~ 
~~I 

12. (a) Integrate(~~) : 2+3• 5 

(i} 

(ii) 

J (3x+2)2 dx 

J x
3 +Sx2 -4x+2 dx 

x 2 

(b) Evaluate (1'1i{ ~ ~) : 
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13. (a) 1 Y O ne of the following LPP So ve an 
6 graphically : 

~ Nt~ft,ff ~ ~ ~'f >l~PiJ1(.Gt M'~ 
91~N>C~ ~~ ~ : 

(i) Maximize Z . 6x + 7y 

~~~cm~ 
subject to (<.!61◄ ~ ~~) : 

2x+3y<12 
2x+y>B 

x, y > 0 

(ii) Minimise Z = 3x + 2y 
1)-i'-!lf ~ f.{com ~ 
subject to (~'1◄ ~ ~~) : 

5x+y>l0 
x+y~6 

X+4y>l2 
x .. y > 0 

{b) Write a short note on : (any one) 

furc.,, • 01J. ~ ~~ : 
(i) Linear Programming Problem 

o('~ ~'f ~~>tn 

4 

(ii) Applicati.;n of LPP in Business 

<i~~ M~~'f◄ 
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