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Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of this question paper.

2. There are six questions in all.

3. All questions are compulsory.

4. A simple calculator can be used.

5. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. Answer any two of the following:

(a) Find the solution / solution set for the following:

P.T.0.
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(i) —2<

(b) Which of these relations are functions and why?

M y=x
(i) x =y

Substantiate your answer with a graph.

(c) Of the 200 candidates who were interviewed for a position at a call center,

100 had a two-wheeler, 70 had a credit card and 140 had a mobile phone.

40 of them had both a two-wheeler and a credit card, 30 had both a credit

card and a mobile phone and 60 had both a two wheeler and mobile phone

and 10 had all three. How many candidates had none of the three?
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2.

(1) vE = AR A U 9 D Y 200 IRNEER w1 wewrenr o w2 e R 100
® U UH QURAT AEA, 70 D U TH HIE HE, 40 B I WG B A1 40
R UG guiedl e 3R alke @@E, Rl A, 30 B W v I T 3N TH Nawd
B IR A UF 60 D TH T QAYRAT IR g B A A A1 10 D W o I
TEY M o IRear & TE 9§ A ®e A& @?

Answer any four of the following:

(a) Draw the graph of y =5 — (x + 3)? using the graph of y = x’.

(b) At the rate of inflation of 8 percent per year, how long will it take for the
price level to double? {Note : In(1.08) = 0.077; In(2) = 0.693)

(c) Solve the following equation for x:
2x(2x + 10)?3 + 2x + 10)P =0
(d) Find the domain of the following functions defined by:
(1) y=In(1 +x)
@) y = {x - 2]

(e) Test the following for convergence: .

2
n

(i) The sequence s, ={-1)"" ~—

. . we {20Y
(i) The series Z,.=1(51—) (4x4=16)

faforias & @ fFdl o R & W A

(®) T y=x? & GHENF WhH y =5 — (x + 32 FFEET Sl

(@) i wgE w8 yiawd W 99 @ @ FFE TR A A B A fhaen wwa
(A AR In(1.08) =0.077; In(2) =0.693)
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(1) FrefaRaa @fe @ x & fog s @R

2x(2x + 10)23 + (2x + 10)'* =0
(a) FefRaq weml @ W& (Domain) a &N :
() y = In(1 + x)
) y =[x - 2|

(¥) FRRW (convergence) F W TR

2
n

n +1

(i) sha s, =(-1)""

(i) vt X, (i—?) .

3. Answer any three of the following :

(a) Find the following limits :

(b) Find the marginal product (MP) and average product (AP) from the following
function (where Q is a function of L) and graph the corresponding MP and
AP curves on the same graph:

0 = 10L + 20L? - 0.60L°

_ _g
(MP = —= and AP =)
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bind @ fore
(c) Fin Iy LoT

(i) y = log, 7x*

. 3x
Wy = Gr2)a+d

(d) Use Newton’s binomial formula to calculate the approximate value of

(1 N el for n = 2. Also find an upper bound for the error of a roximation.
PP
(3x5=15)

frfofes § @ 8t e & Sw AR

(EF) @ 7 S

n

n . XtX
(@) lim
o ]+ x"

.| x]
ij) lim 1
(ll) 0" x

(@) Feffad we ¥ (Wt Q, L& wert 3) Wt e (MP) T8 aied Icare
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o
0 = 10L + 20L? - 0.60L’

d
(MP = 2,% and AP =%)

(1) ﬁﬂ%ﬁaa%mma%maﬁﬁr&:

@) y = log, 7x

PTO.
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. 3x
WY= G4
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4. Answer any three of the following:

(a) Find all possible asymptotes of the following functions:

@ fx) = In(3x - 9)

© +2x+1

(b) Do the following functions (where Q is a function of P) have an inverse?

dP
Why or why not? If yes, find E for each of the following:

0 Q=p+2P+ 7P
() Q = 35 -0.25P

(c) Test the mean-value theorem on the function f{x) = x> — 6x + 8 in the
interval [2,5].

(d) Find the equation of the tangent to the following at the specified point:

() y = x> - 3x at (2, 2)

(i) y = 23x_+x1 at (2, 5) (3x5=15)
fFafafag ¥ 9 fas d9 & S il
(%) Feakifa it ot sawafiar 7 SR

@ f(x) = In(3x - 9)



5963 7

x4+ 2x+1

) f6) = 7
(@) = Fefalaa werl @ (W1 Q, PaT Beld 2) Tieist el 27 ol an ol =81 7

. ~ 4dpP ‘
Ife &, & 40 T i

) Q=p + 2P+ 7P
(i) O = 35 - 0.25P

(1) IR [2,5] F G fx) = x2— 6x + 8 o 7eA W A (mean value theorem)
W= A |

(w) 2 gv iy w wdlt @ 9 @l @ w i

() y=x*-3xat (2,2

. _2x+1t25'
(i) y= 5= at 2 5

5. Answer any three of the following:

(a) Find the stationary points for the function f{x) = 2x> — 9x? + 12x — 3. Also,
find the interval(s) where the function is increasing -or decreasing.

(b) The demand function of a firm is given by 2p + 3x = 60, where p is the price
per unit and x is the number of units demanded. Find the level of output
which maximises the total revenue and also find the maximum total revenue.

(c) Find the interval(s) where the function defined by y = x* — 4x* is concave/
convex. Use this information to find possible point(s) of inflection. Substantiate
your answer with a graph.

PTO.
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(d) If you invest Rs. 2500 in an account, what is the formula you would use to
calculate balance in the account inclusive of interest after 4 years if you

earn:
(i) 1.7% interest per annum compounded annually?
(i) 1.5% interest per annum compounded monthly?
(iii) 0.7% interest per annum compounded continuously? (3x5=15)

frafoiae % A frdl @9 @ I ARA -

(F) W flx) = 20 — 9 + 12x - 3% forg e fig s S 9 et S =
e we @ A gfe T R A @ R

(@) T B F A GAT 2p + 3x = 60 R B, WEl p I T A € wd x WO T4
T & A 21 I B IA TR BN A TG N Fe A Dl HAeeher el
B Ta it g Terd o A wiig

(1) A sire A R FE B y = x4 FAAA 8 IR e A8 Hord Il 81 T6
TR T I IR g qNa A IRad [y 7 Al sk e W & g
O IR A It A ’

(a) aR ama v @R A Rs. 2500 FRT w@ @ 4 O & A A A AR = Wed
ﬁmmﬁ%h%m@mm@nﬁﬁ,uﬁwﬁmmﬁﬁa
frafafaa 2

() o ad 17% ae awafg?
(i) o ad 1.5% Wl whglg?

(i) wfr ad 07% fR&W wwgfg?

6. Answer all the questions :

(a) Compute the area under the curve of the following function :

f(x)= 1 +2x over{0,4] .
1+x
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OR

14x
73> +5

find [(2¢™ + )dx

(b) Solve the following difference equations. In each case, determine whether
the solution path is convergent or divergent and oscillatory or non-oscillatory.

1) x, = -3x_ + 4, x, =2

t-1 0

Il

(i) x, 0.5x , + 3, x, =35
OR

Given the following model where the demand and supply functions for oranges
are, respectively given by :

0, =10 = 2P,
Q, =5 +4P,

where O, and Q_ represent the quantity demanded and quantity supplied of
oranges at time ¢, and Pt represents the price in time period ¢.

(i) Find the expression for P (price in time period t) in terms of P _, (price in
time period t —1) in equilibrium.

(i) Solve the corresponding difference equation.

(iii) Comment whether the time path is cbnv-erggnt/ divergent and oscillatory/

non-oscillatory. (2x3=6)
frafam = & S A .
(%) waT f(x)=1+1x+-2x T T @ A [0,4] ® AT AT & 0

Hiforel
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14x

_[(282" + o 4‘_5)dx A HifAT

(ﬁ)ﬁwﬁrﬁaamaﬁmﬁwgamaﬁﬁﬁ@ﬁuﬁa%ﬁi%mu
AR / SRR & R YA / g

@) x =-3x , +4, x, =2
(i) x, = 0.5x , + 3, X, =5
JAaar

fFrefRaa s T @ Wl wa @ frk Wi v gl wer s FrfoRed @ w2
0, =10 - 2P,
Qsz =5+ 4Pl—/.

W QT QSIWtwmzaﬁﬂﬁwﬁﬁwwaqﬁmaﬁasﬁ%%wP,
TG [ W R @ a2
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el
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