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COMMERCE 

( Honours Core ) 

Paper : COM- HC- 4026 

( Business Mathematics) 

Full Marks : 80 

Time : Three hours 

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

Answer either in English or in Assamese. 

l. Answer the following questions : 1 x l O= l 0 
~r.1<1 ~<Wt<t ~ M ~ 

(a) If a matrix has 8 elements, what are 
the possible orders it can have? 
<:I~ l!l'm (mc;j<fl•~~ 81'1 cmc, QJIVf., c~r;~ \~~ 
• ~ ,r~1<1.1,~1 ~~ ~? 

Contd. 



ual annwr ? 
lb) 

Wha, ;s perper 

(c) 
Seate True or False 

''in LPP, ail ··ariab!es i::a:· r: e,t -_, 

posirive. 

(d) Fill in the blank 

f ardx = 

(e) In a ratio a: b, if a> b, then it 1s ca.lied 

a rat10 of ____ inequalily. 

(Fill in the bla, l.,.J 

C ! '.BMT G 2 

-:;-

'fl 

g :::-: ·e::-.es: :s 
. - -

·:-.a: is · . .--.e .: :-=--=-- -

r = P.a:e 

(hJ 

x = 



(i) Fill in the bl ank : 

.!!:._(TR) = -­
dx 

where x denotes the volume of outp'-1 

(j) Write one difference between matrix an 

determinant. 

2. Answer the fo llowing questions 

(a) A man spends 85% of h is income. I 

hi s sa ving is ~ 37-SO, fi n d his salarv. 

-!l~gr;. ~ - C?5'ft~ ~<i:iJ?(I<! 85%> ~Rn, ~ m~ 
37 50 l,cf-1 ~~ I 1';3'6~ ~ ~ ,ti] ~ 1 

4 IS"m-4; CBCS) HC 2 /D\fi'l,' C, ,1 

(b) If (~) 

[ \ +_ 
3
; ~ 1 = l ~ -! J 

find the values of x and y. 

x~ y ~ ~ ~~N3~1 

(c) Divide Rs. 52 among A, B and C in the 

ratio ½ : ½ : ¼ . 

52 ~ A , B ~ C~ ~ ~: ! : ¼ 
'51-1911~~ ~'ii ~ I 

(d) What sum of money will yield ~ 1,407 

as interest in 1~ years at 14% p.a. 

s imple interes t . 

(e} 

~ l4°/c1~ >j~~ ~ 9\m1-i~~ 1~ ~ 

~ 1,407 V<f-1 ~'<\ \ 

Eva luate (~''nl ~1) 

. ,)1 + 2 X - J 1 ·-· 3 X 
ltm - -- -------
-· ·- ) 0 .\' 



3 . I [, /lowing questions : (any r. 
An sw er l i e o J01 

S xq"'. 

[ 1 -lJ [a 1] 
(a) If (<lfif ) A= 2 - 1 ' B = b - 1 

and (~) (A + B )2= A
1
+B

2
, 

find th e va lue of a and b . 

( c~cj a ~ b ~ "ilFl f;'!cm <Rf) 

(b) Th e cost of com p uter is ~ 1,00,000 a.• 
its li fe period is estima ted to be 

y ears. After 20 y ears, th e computer . 
expec ted to cost more by 2 0% over 
pre s en t cost. Fin d th e s um to 

in vested every yea r a L 5% p .a. CJ 1 

20 yea rs to replace th is com puter. 

.£},7] <fl,~<P{ 'f1] 1,00,000 ~ ~Pf;~: 

b/1,1<1:ffl 20 ~ "<;f0r 01 C~r.~ I 2 0 ~ '1 
- ~ r 
~{1 .dr;,T 20 /U 1'~ ?f/<i 1 ~"l/ 't'G~()f 20 ;;,; 

9rTT.~ ~'r:'T,r.:/ ,1"'¢;,;y ~ '7:i ~ ~ Pt: ?ff0 

'(,,, 1.'C .! 1,l',r _ 
, . I ) 

(c} The tota l cost fun c tio n fo r p roduci n g 
x units of a c ommodity 

TC = 300x - l Ox 2 + _!_ x 3 . 
3 

Find th e output le ve ls a t w hi c h t h e 

marginal cost is minimum. 

TC = 300x - l Ox 2 + J_ x 3
. 

3 

(d) A bicycle agent allows 20% di scoun t 

on his marked price a nd m a kes 2 0 °/r> 

profit on hi s outlay . Wha t is the m a rke t 

price of th e bi cycle on which be gains 

Rs. 240? 

<il~M b~c<T£ci Mr.JJ-:~ro P-TT<k ~ Gr.>i'?R- 2ol,1c) 

~ rcr w~ f?i ~_r.11 f,tAJ1 ~1 ~F1 (; ~ 20°;;J -:-jb 

't-7/1 I ,Jf~ b1~(<t~ ~J.~ ~ 240 ~ f m~ ~ , r. !.- f,'J., 

('w1trl. 



I 1t, 
1

111 ,-iii l tT l ll o( ll (,I' Il l . 
r r c Jc' l' . ( . \ 

r ' " /JC\' t, vcl\' then /lltl\' (' fl 11Jt .r. II· z c., . 

. . , P --, ,' ., - l. 
\'C/ . y . L 

J:u1 Cr"f/'iJ.3',J j 'i(RJ~ µ l!J)J, q '3)J , 1 ~ 'i>/lr '°1 ·(\ 

x, y. z ~m ~ -, 4,-ft c~ 
, r r - I' 11 c/ - f / .\'' . y ' z -

l'Z <'Z 
show· rha t (~"i ~) .\ -~- + y -~- = 3z 

o: ,·y 

4. (a) lncrgrate (:U,Jef.ci~ <:l"~) g 

(b) 

(,) 

) 

f(Jx+}.r dx 

(i1) J (6x - 8) ,t 3x 2 ~ Bx 1 2 dx 

Th e marginal rtvenuc function of d 

produc t is MR= 8 1- ·,x •- , :.i. Find t /J(' 

unal rt: \·enuc a nd 1lw Avu;i r~e rcvcrn ic 
•~iven TR= 82 whL' 11 x = S. 6. 

OR I <!J/l'/11 

! ) , ((/) I,; , 11 111111 ( • f / )(' , 1111 f I I I I I j I y I if I I If' f I ti If) W 11 I I' 

(u) 

f111H ' f11111 111 ~ . l . 

f(x) 
(J 

:3 ' 
tf X I :3 

i I .x : \ 

Find dy ( <j_!J f.-19>1 ~II) 
dx dx 

(i) 

(ii) I y ::. X 

Define 'linear p rogram ming ' .111d ·, L.t t( 

11 s lim itn I ion s. <-1 



h 
following lin ea r programminn 

(b) Solve t e c:, 

by graphical method : 6 
problem 

\!Jc-RI c<[l"<f<fl ~'f ~ (c1°<1 ~ ~/<1t7 

Maximize ('iff.w rrR R'TTJ <RY) z =Bx+ Sy 

subject to (W -;m;9fT.'lf.) : 2x + Y s 500 

x + y s 250 

OR/~~ 

X ~ 150 

X, y ? O 

7. (a) Two mixtures A and B contain glycerine 

and water in the ratio 4: 5 and 3: 2 

respectively. How many litres of B must 

be mixed with 81 litres of A so that 

resulting mixture may contain equal 

quantities of glycerine and water? 

5 

'Til 1-R!/'1 /\ ~ pr, B '0 fan,1f1-.i 511,f, ,..-rr-rPI '-'l~ " fl .__ 

~ 4 : 5 '511;.r, J : 2 I 8 1 ?f(>Pf A ;.i ~ f,r.-.11,1 

9/~ c;t<f B ~fCFl •19-'I f;;r~c;fib fafl>!Pf.l ~ Pl; ?lf;·n-, 

'5f.;l?fl0 ~~ ~'<!? 

(b) A m a n inves ted ~ 52,000 on ~ 100 

shares at a discount of ~ 20 paying 8% 

dividend. At the end o f th e year h e se lls 

the shares a t a pre mium of ~ 20. 

Find-

(1) his annual divid end ; 

r1/ the profit earned. 5 

-fl~ ~ C\5~<1' 52,000 TJ<f-1 100 'f?1:1 ~o/i 

~~Xj ?fJi 20 F<PI ~-rG'u~ 8% G'\~mXR; ":-@<'Jm I 

~ (:'~ C'5<l >J<f.CGilC<1!<1 ¢1,XI 9Ql 20 ff.I 

'577~~~ , 

03ro"Rcfu ~-

fl) 03~~ ~ G'/~J! ,"'I ; 

(ii) 03B<l ~ i5TTIJ I 

'('m-..J/ CBCS) HC2 tBMTJ, 'G J 0 
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' ,) . 

b Cram er 's ru le : 
(o) Solve Y 

-~ q ~ J'fm<ff-1 ~ ~ (.~ 9! "1ll '-

Jy- z ::.: 3 x+ .,. 
Jx- y + z = 8 
X 1· y + Z =.: Q 

(b) l{ (>J/ii) A " [ i ~] and ("'1T<!a) 

J = ( l OJ prove that (mfi"f <AI C<J) 
I Q J 

(al + bA) 3 
= a 3 J + 3a 2bA 5 

OR/~~ 

9. (a) A contractor undertook to build a house 
in 21 days and engaged 15 men to do 
the work. After I 5 days he found it 
necessary to engage 9 more m en and 
he had finished it 1 · day earlier. How 
m,my cJ h ays e wo uld have been behind 
timt· if h h · d . . . e a n ot engaged th e 

f,c1c/1t1ona/ men'? 5 

--

-!la,,1 ~ <111111<.<1 2 I ~ JJf;J <t7 ~ ef◄ ~~tc, l S 

~ ~ f.mrl'i'f ¢fua, 1 l 5 ~ 71<! ~ (:Jj<(j ~;:it,t­

q ~~ ~ f.f rJJ1'ii ffl <fifm:TJ l ;;.rn©~- 1 F 1 

'5117.'ifrJI ~9 ~ 1 ~ C<t- ~~ M '>1 ~ ,r 

~CC,. ~ ~ rl f.i.:r◄!I 9ff~ ~ <f.PJ(.F.1 ( !>_7.~ ;.j ~ 

(b) A ma n borrowed ~ 9 ,000 lo repay the 

a mount with interest of ~ 1,00 0 b~· 

monthly inst a lments d e c reasin g 

successively by ~ 20 . In how many 

months was the loan repaid , if the fi.rsl 

instalment of ~ 640 was paid one m onth 

after the sum was lent? 5 

'11C~m ~ 1,000 ~ ~~~ ~V'IT(f ~ 

<rr~ 9 ,ooo m l!lm ~'1 ec, l!l~ ~ 

<tJ'i ~~ q5c.{1c~ ~ 20 1,451 ~ f¢foic<l l1 

fij 'ii~ I ~ ~ ~ ~R ~~ ~ ~ '<.~ 

~ 640 ~ ~~ <Rt ~. r.,~c~~-Cc1 

.J1-i~Cri ~ ~ ~1'1{»1 ~~ ~~? 

4 (Sem-4 / CBCS) HC2 (BMTJ / G 13 Con td . 



10 . (a) 
~ p'i?J <f.<TT ) 

Eva lua te ( · 

(i) 

(ii} 

4x3 + 5x -I_ 
/im :i 7 , 2 + 4 
\ - > ,.. 6X + X 

fa +x -Fa 
lim 
x - >0 X 

(b) From the l st principle, find the 

l 
derivative of r . 

..;x 

OR/~~ 

11 . (a) Solve (z.rf~ ~f) : 

!
lb~ ; ; = 0 

X b 

4 :St !'!!·- ·l ;'C.acs1 HC2 /BMTJ / G 14 

5 

5 

(uJ Tlw s 1111pl<- III1l'n ·:, I u 11 : , :, lI11I l, 11 . ~ y, .JI·, 

n l 4°/c, i s ':l J 0 :3 ·'10 l• i1HI ll w , r111q H,11 111l 

i111 c rcs t on til e s 1Im l<J1 1111 • ~.; 1111 , I ll 1 1<11\ 

a t the ::. :1111c · r ;1tl' . . > 

4% ~ C<'fl l(,71 ... 1,·1~-1-1 J 1TvJ,1 }j ~ 

303·60 l,<J) j I .il (.<'-1l Jf •TTI, -ilf:1• !J l'1!i (}I ~ 

~<1~ tiJf<Jl"-11 '."fj~ f;icf11 <1 i11 I 

4 (Sem-4/CBCS) HC 2 (BMT)/ G 1~ 
1.1( 1() () 
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