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Answer the following questions : (5+5)
. - 1 5 1
(a) Find inverse of a matrix A: A=|0 3 9|.
-1 0 0

(b) Calculate the following limit :

. . (n+3)(n+1)
@ nll»rg nZ+1

i) lim s
x-0 ?(
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The new supply curve of bananas is given as:
Qs’' =80 + 2p. Find the new equilibrium price and
quantity of bananas now traded in the market.
Compare the new equilibrium price and quantity
as against the original equilibrium price and.
quantity. : ' (10)

AN D W AR W AR AR, wut W sk sl aw
(demand and supply curves) @t aw | W we (demand
function) T@ ¥R 3 FF W& et 9 S 200 T R
forelum &, W WA 9 W I SR 21 e, 9 e 50
T B, A Dot AT A A 150 TR S 31 T weR
T SIS wee (supply function) 9 ¥R 3 fF o @t
I AWE 200 T B, W AN W WE A 450 Frewmw
B 21 T, 9 dh o R 50 T B, W el 9
W A 00 TEE AR B W WEEN D MR K,
Frffaa v @ SR aRw

(%) =@ 9O ¥ DA W AT I AT B AW DR,
R P 3R Q & w1 ¥ =aewl e viem 2, wiEl P
W T T FR Q B W WEm B '

(@) aoR ¥ FRER fRg T Her  wge 19 (equilibrium®
price) 3R ogAT WA (equilibrium quantity) T
R

-
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(@) mXn M (dimensions) T ARF A W FRR
HAYL R AA’' = A'A TN T BANT FI IR
- m e Re Rl

10. Consider a market for bananas, where the demand
and supply curves are straight lines. The demand
function is such that when thé price of bananas is Rs,

< 200 per kg, the quantity demanded is zero. However,
when the price is Rs. 50, the quantity demanded for
bananas is 150 Kg. The supply function of this market
is such that when the price of bananas is Rs. 200, the
quantity supplied is 450 Kg. However, when the price
of bananas is Rs. 50, the quantity supplied of bananas
is 100 units. Given this information, answer the
following questions :

(a) Find demand and supply functions for bananas in
this market expressed in terms of P and Q, where
P is the price of bananas, and Q is the quantity of
bananas,

(b) Find the equilibrium price and equilibrium quantity
- of bananas traded in the market.

(c) Suppose that the price of fertilizers used in the
production of bananas changes, which results
in a change in the supply curve of bananas.

[ SIS P e
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Ffofas 9= & I R

(%) AR A o0 Ao (inverse) AR IR :

1 5 1
A=|0 3 9

-1 0 0O

(@) Ffifae 99 (limit) & o AR :

o 1s.. (M43)(n+1)
@ nllg nZ+1

VRTI-V3
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2. Answer the following questions : ) (5+5)

(a) Lucy is offered the choice between the following

options :

Option 1: receive Rs. 1000 today. Consider a
discount rate of 10% per annum

Option 2: receive Rs. 1200 after one year.
Consider a discount rate of 10% per annum

P.T.O.
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Option 3: receive Rs. 1200 after two years. i
Consider a discount rate of 10% per annum for

the first year and 20% per annum for the second

year.

Calculate the present discounted value of the three
options. Which option Lucy should choose?

d 2
(b) Find ay and jx—z for the following function :

(2x3 — 3y%)* = 7.

PR T # IR AR ;

(%) g =t Fkifes Reedl § @ =1 &0 & e -
fRar ww 2 |

fawmea 1: % 1000 T WE W Ve W
(discount rate) 10 W@ aifier 2

fawea 2 : v af @17 1200 TR W W) ST
W (discount rate). 10 WRwE ¥ 21

ﬁma:%aﬁm‘mowmﬁmﬁa
o™ & fow g | (discount rate) 10 WA ‘
i 3 g af & forw 20 wiww @iffE 2

h}
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(iti) ST AR wEE SR G AN e @ S
WS W e ST IR Q W °E W W
HRQ T @ GG w W @ B

(@) ‘2’ & & w7 (value(s)) & T Fefaiaa weer
wad (continuous) ® :

_ 3ax forx <5
fx) = {sz —5forx=5

9. -Answer the following questions : (7+3)

(a)-Consider three matrices :
2 -1 B 21 ~_f2 5
a=l3 4]'3“[7 A=l a
Find a matrix D such that CD - AB = 0.

(b) Consider a matrix A with dimensions mXn, Will
AA’ = A'A always hold true? Justify your answer.

Ffcfan v & IR ARl
() @ iR
a=ff ]8=[; Lc=[ 3

R AR AR Yo Www D 7w ARw fF
CD—AB=_0€r'|
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(i) Find the Average Cost function and
Marginal Cost functions.

(ii) Find the value of Q at which the slope of
the average cost function is zero.

.(iii) Explain the relationship between average
cost function and marginal cost functions.
Find the values of Q that explain this
relationship.

(b) For what value(s) of ‘a’ the following function is
continuous:

_(3ax forx <5
f(x) = {sz ~5forx=5

Frefofea o & I ARW:

(%) et RafReir w9 @ weR W C = 0.1Q° — 3Q?
+ 60Q Rar wr 2, Rmd Q wam 81

(i) saq @R wer (Average Cost function) 3R .

id (Marginal) @R el WA i1

(i) Q o T W W HIR RE | Maw v
wee S YguEr (slope) T Bl
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R @ R Reedl & adwW w=1 999 (discounted
value) &t R FARWI T A HT A Revea 1w

AT ey !
(@) wa (2x* - 3y)*=7 & Rw & aﬂ'(-cﬁz EilG
dx dx?
EAIE N
3. Answer the following questions : (5+5)

(a) Consider a system of three equations in three
unknown variables: X, X,, and X,, given below.
Write these equations in matrix form using the
notation AX=B. Find the solutions for thé unknown
variables.

X, +Xx+x,=6

X, — X, + %X, =2

2x, + X, =X, =1
(b) Consider a rule that assigns marks that each
student scores in a subject to the number of hours
they put in studying for the test per day. The rule

is given by: y = 5x — x2 + 7, where y is the marks
that students score and x is the number of hours

. P.T.O.
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they put in preparing for the test per day. Based

on this information, answer the following questions:
(i) What is the domain of this rule?

(i) For what values of x, y is an increasing
function? For what values of x, y is a

decreasing ‘function?

(iii) What conclusions can you draw on the
relationship between the number of hours
students spend studying for tests and the

marks they score?

Frfoiae 9l & SR QARW :

(F) & smm W X, X, §K X,, ¥ 9= Ry W A
RO & T wonel R R @ikt R R ww
1 o W st AX=B "haw (notation) & TN
T gY AeEw w0 ¥ ffew aww W W g W
L
X, T X, Tx,=6
X, - X, X, =2

2x, +x, - %, =1
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8.

. ) 2\
(i1) Zk: 0 -3-1-(-)
(b) Find asymptotes of the following function :

X3-ax
f(X)= x3-x

i v & IR Akl

(=) Tr=foiRan sacnsi & A sit@Ra (converges) Bar
o ERa (diverges) &rr 8, Wi #IRE:

0 5 (55)

" o0 2
@ I (3)

(@) wee f(x)=xa-'4x % JFaerdl (asymptotes) W

x3-x
T =Hifem)

Answer the following questions : . (743)

(a) The cost function of a manufacturing company is
given by C = 0.1Q% — 3Q2 + 60Q where Q is the

\

quantity.

P.T.O.
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e 7oA & IR AR

) x 2 | . _
() & ARd 4= 2 —41],3?(13:% ;’, __g],qt

R #ikm (AB) = B'A’ 3R C = (AB) =

4 5 4

|—2 z —4| Rm W B W AR A W x Wi
~7 -7 -8
o, A B ¥ y o A R AR C A 2w ww
T IR |

(@) TR ol & U wae v wen & 50 @
Hesle #9 @ 8, 40 e e 49 I@w § A
20 ¥dd Tl TER @ A IEw B gaew Y
Eﬁﬁﬁ@m:ﬂmﬂﬁmmﬁ,’(i)w
Hesle A9 SR (i) Daw frde A e a0 <
W e 0 T SR

7. Answer the following questions : (7+3)

(a) Examine if the sum of the following series
converges or diverges :

0 Zn=1 (Eﬁn;'ﬁ)

—————————
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(@) v W Frm | RER ARe, S TR o e
v & wrar sfel I BN WRART wdew @ Aol
3 Y WY SremEe & HA @ SR W wiew $1 e
y=5x —x*+ 7, R wn 3, Ped y o a0 W
3 B SR x e i I IG I BN AR T
Y ES S S Bl 59 WFEI @ SR W, P
uﬁ%wﬁﬁv:

(i) =@ Faw &1 §ARFR (domain) =@r &7

(i) X & T 9 & Ry v g g W
(increasing function) 87 x & T wFi & frg
y & WIeen g (decreasing function) e 87

(i) SE 3 Qe &N WY A =& Y @ Y
I I B W HeP W o D Gy A
w0 s Awe g 87

4. Answer the following questions : (5+5)
(a) Consider three vectors given by :
#=(231:%=(101); W =(03,-1)

(i) Are these three vectors linearly independent
of each other?

P.T.O.
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(ii) Identify which pairs of vectors are linearly
independent of each other : u and v; u and

w; v and w.
(b) Solve for x: 0 < |5x— 8| £ 12.
i v @ I aRm:

() Y T @ R

T=(23,1); # = (1,0,1); W = (0,3,—-1) R FER FiRw

() 7= I O wRw ve T ¥ Waew: w@ew

(linearly independent) &7

(i) GRM & ¥ T, u and v; u I w; v IR

w, TF T ¥ Wi @@ ¥, W Sk

(@) 0<|5%—8 <12 B & x N WF WG R

5. Answer the following questions :

(5+5)

- (a) Find the domain and range of the function :

’

v

e e e e+ -

2586 9 -
Frfofen 7l & W AR :

k]

(%) W f(x)=_\/4—x2 w9 (domain) 3R I

(range) #E HIRTI
! 1 2 -1 3
(@) W AmEAaANG: A=2 4 1 -2
3 6 3 -7
6. Answer the following questions : : (5+5)

x 2
(a) Consider two matrices: A= [3 —1} and

0 4
:g] Given that (AB)' = B'A’ and

2 0
B=|1 y

4 5 4
C=(AB) =|-2 z -4}, find the value of x
—7 -7 -
in Matrix A, the value of y in Matrix B, and the
value of z in Matrix C.

(b) A survey of television viewers revealed that 50
viewers watch football matches, 40 watch cricket
matches and 20 watch both types of matches.
Determine the total number of viewers surveyed.
Also, find the number of viewers that watch (i)

only football matches-and (ii) only cricket matches.

P.T.O.




