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Answer the following questions : (5+5)

SR W
(a) Find inverse of a matrix A: A=10 3 9].

(b) Calculate the following limit :

; . (n+3)(n+1)
M r}irg nZ+1

e 1s VXF3=V3
(i) lim
x—0 X
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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)

B @ W TR W BAEr #ifwe, e T oAk gl @

(demand and supply curves) et @ &1 9 W (demand

function) T8 W&R ? f&F @ ®a @ Fwa 200 A W
foreiam B, & Wi A e T A #) gl S S 50
g B, A B W N A 150 e B 21 W A
& M we (supply function) T ¥&R B & @ @
0 FFE 200 TA B, A AR A AE A 450 Reeww
A 21 TEf, e B A G 50 T B, AW DA A 3G
& T WA 100 THEE OBl Bl T TWHESN & IR W,
f=fafaa wol & I AT

(%) T R ¥ St B AW ﬂtm@ﬁwmaﬁm
" RR P IR QD w X wEd A W B, Wl P B
# FE 2 AR Q I @ WA= A

(@) @R ¥ FRER B T H H Ege 74 (equilibrium
price) 3R &g@ WA (equilibrium quantity) S
FHifoe '
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(@) mXn @A (dimensions) ™ #Rww A W famw frafafas vl & s A

FIYI T AA’ = A’A AW T BNN? TN I |
T A R il ; (*)WAWW(mverse)mW:-
i 851
10. Consider a market for bananas, where the demanc ) ) A= 01 g g

and supply curves are straight lines. The -demand

function is such that when the price of bananas is Rs. :
200 per kg, the quantity demanded is zero. However, (|) Fe=feies @ (limit) @ e i

‘when the price is Rs. 50, the quantity demanded for

bananas is 150 Kg. The supply function of this market @) 1l (n+3)(n+1)
is such that when the price of bananas is Rs. 200, the n—seco  n?+1
quantity supplied is 450 Kg. However, when the price
of bananas is Rs. 50, the quantity supplied of bananas Gi) lim VX+3-V3
is 100 units. Given this information, answer the : ' =0 X
following questions :
2. Answer the following questions : (5+5)

(a) Find demand and supply functions for bananas in
this market expressed in terms of P and Q, where (a) Lucy is offered the choice between the following

P is the price of bananas, and Q is the quantity of ) A ) optibas
bananas.

; L] y e ol : Option 1: receive Rs. 1000 today. Consider a
(b) Find the equilibrium price and equilibrium quantity ;
I discount rate of 10% per annum
of bananas traded in the market. _

(c) Suppose that the price of fertilizers used in the Option 2: receive Rs. 1200 after one year.

i 1 0,
production of bananas changes, which results Consider a discount rate of 10% per annum

in a change in the supply curve of bananas.

P.T.0.
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Option 3: receive Rs. 1200 after two years.
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 d?
(b) Find ?d% and &% for the following function :

2x* - 3y}t = 1.

frfofae 7oAl & I AR

(%) g = Fffe Rwed F ¥ w07 oA wowE
foar w2

fawea 1: 0 1000 TA W F) FE W
(discount rate) 10 Wi afies 21

faeeq 2 : va af 9@ 1200 TR WA W G
@ (discount rate) 10 wivwd afiew 21

fawea 3 : A af WE 1200 TR WA F| A
af @ fiw ge = (discount rate) 10 WwT
s sk TR 7§ @ R 20 wRwE s 2
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(iii) SET FNE B R GAE A A B A
way & @wen el IR Q W g8 WM A
e o 7@ dEU H W FHE 2

(@) ‘a’ @ fm W (value(s)) & forg Femfefea oo
Faa (continuous) 2 :

_{3ax forx €5
= {2)(2 —5forx=25

Answer the following questions : (7+3)

(a) Consider three matrices :
-1 s all] 1R AR
A‘[s 4]'3‘[7 4]'C‘[3 gl
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.
frefoim ol @ I AR
(%) @ AgHa:

S Ry B i ol

w fEr &t Y@ AR@w D W@ wiw &
CD — AB = 0 i

P.1.0O,
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(1) 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.

(iti) 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 followi.ng function is

continuous:

_ (3ax forx <5
= {2x2 —5forx >5

Fefefea ot & I afw:

(%) Frd Rfeio et & @ e C = 0.1Q° — 3Q?
+ 60Q fRar war 2, R Q wrar &

(i) & @R weA (Average Cost function) 3
@Md (Marginal) S| Wew G IR

(i) Q & 78 W 7w Hiw R w.eq aFe
W @ WAl (slope) T R
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2 W 9 Reed @ s T ¥ (discounted
value) & VAT FRQ & A HF A fewea @1 W@

& AqRY?
3 24 dy dzy '
(@) w1 (2%’ -3y =7 & R = Ik — 7=
dx dx
|
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 the unknown

variables.

X, t X, + X, 6

Ry= B, +ix, =1

2x1+x2-x3=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 — x* + 7, where y is the marks

that students score and x is the number of hours

P.T1T.0.
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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?

(ii) 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?

frfofaa vt & IR Afore :

(F) & e W X, X, # X, ¥ A Re w &=
wEON A T et W AR @ife AR Ry
&1 T N I AX=B ¥dha= (notation) =T AT
F g¢ Aeew ' H fofaw) s W W Ew AW
HHiforg|

li
=)

xl+x2—+—x3

X

R M S

2}i§1 Ry o =1
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i o 2
® Zio ()
(b) Find asymptotes of the following function 3

) f(X) gl x%—4x :

K3 =x

Frfofas Wl & I AIw

() Feafafea sjaatAl & anr sfvERe (converges) Bar
& ar swERa (diverges) Bvn 8, e #ifvim

0 S ()

4 00 2
(ii) Ek=0 ;)

) (@) wew f(x)=x1__‘::‘ # F@aedE (asymptotes) WA

Fi L e 1

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

(a) The cost function of a manufacturing company is
given by C = 0.1Q3 - 3Q? + 60Q where Q is the
. quantity.

P.T.0
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Ffelfas v & I afve

(%) & ¥\ A= 3 -:21] aﬂ:a:[z y _]w
0 4 e

AR #ifw@ (AB) = B'A’ 3R C = (AB) =
g 5.4
[‘"2 z —4| Ro A @ ARew AHN x @
-7 -7 -8l -
W, WM B A y 9 A IR AR C ¥ 2 AW
| i

(@) cHifas adiel & U A& ¥ uar "en & 50 9w
eate A @ €, 40 <He fhae AW d@Ed ¥ 3k
20 THEF I WER B AT @ 31 wAeEwr By MW
W A HE e TE Hferg) W N, (i) s
et #9 AR (ii) Do e A @ A TdE
R Fe W T R '

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

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

G)Ziq(Jﬁ—)

5n?+4

2586
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(@) & & Faw w fer #ife, St v@s o s S

fwa %y st A IR T wRRT @ @ dad
¥ e e S @ HA @ snuR W aiean #1 fr
y=5x - x2+ 7, Rar wn B, ¥ y = gw W
Y HeY Y HE B T FAEEN & AR W, PR
M%WW:

(i) 38 Fow @1 afwR (domain) == #7

(i) X & T o & o y ve sgen gom wee
(increasing function) 87 x & fbr w & forg
y U el §3 (decreasing function) Wer 87

(i) SE g 90ew A AT ¥ =HT By W A
IR IR BT N FH D N D g A A
w1 g e g &7

4. Answer the following questions : (5+5)

(a) Consider three vectors given by :

i=(231); ¥ =(101); # = (0,3,-1).

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

P.E.Q;
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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.
frffem vl @ W AR
(%) B ™ 9= &l
= (231); ¥ = (1,0,1); W =(03,~1) W faam =

(i)w&ﬁaﬁmw@}%ﬁm:ﬁﬁ
(linearly independent) &7

(ii)m%ﬂﬂ'%@%,uandv;uiﬁ?w;vaﬂ'{
w, T TR ¥ Pawa: @ax ¥, mgaw SiRw

(@) 0<|5x-8| <128 & x & AW T ol

5. Answer the following questions : (5+5)

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

f(x)=—v4- x?
1.2 =% .8
(b) Find the rank of Matrix A: 4 = [2 4 1 —2] .
. i - T B

ATV 9

ffofas vl & I AR :
@f) BT f(x)=—V4-x> N T (domain) I W

{range) W =iferQl
) : \ L Bl 3
(@) M AmEIEART: A=[2 4 1 -2
a8 =7
6. Answer the following questions : (5+5)
X &
(a) Consider two matrices: A= |3 —-1| and
0. 4
2 0 -3 . PEATE R
e [1 s _2]. Given that (AB)’ = B'A’ and
4 5 4
C=(AB) =|=2 1z —4| find the value of x
-7 =7 =8
) 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



