
This question paper contains 8+4 printed pages] 

Roll No. I I I I I I I I I I I I 
S. No. of Question Paper : 7667 

Unique Paper Code : 2271102 F-1 

Name of the Paper : Mathematical Methods for Economics-1 [DC.1.2] 

Name ofthe Course : B.A. (Hons.) 

Semester : I 

Duration : 3 Hours Maximum Marks: 75 

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

Note Answers may be wTitten either in English or in Hindi; but the same medium should be 

used throughout the paper. 

· fltr~on : ~ ~--q?f Cfil ~ ~ 7;JT ~ fcfim. ~ 'qJl5rT -q ~; ~ ~~ ~ 

Cfil lll'I-J:fli ~ m ~ ~ 1 

All questions are compulsory. 

1. Answer any two of the following : 

(a) Find a, b and c if y = 0 is tangent to j{x) = ax2 + bx + c at x = 4 and j{x) passes 

through (0, 32) 

P.T.O. 



\ 

( 2 ) 

(b) Find all x that satisfy the following inequalities : 

. X X 
(ii) -- > -­

x2 + 1 x 2 -1 · 

(c) Show graphically the region represented by the following set :. 

S = {(x, y) I xy ;::: 8 and y ;::: x2} 
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( 31) a, b Cf c cfi" l1R ~ Cfllf-ll~ 71fu y = 0, x = 4 1R j(x) = ax2 + bx + c CfiT 

~ ~ % o2TT f(x), (0, 32) ~ ~\jF(dl % I 

("~) x cfi" ~ ~~ l=rR ~ Cfll f-ll~ \ill f11001f<.1f€1o ~fiMCfilaTI Cfft ~ ~ 

%: 

X X 
(ii) -- > -­

X2 +1 x 2 -1 · 

s = {(x, y) I xy ;::: 8 o2ll y ;::: x2} 

"· 

~ .. --=----­
----------------------~~----~ 
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2. Answer any four of the following : 4x4=16 

(a) Compute the following limits: 

·( 1 1) (ii) · lim .. - - - . 
x--+o· x xz 

(b) Find the values of x (if any) at whichfis not continuous and determine whether each 

such discontinuity is removable. 

x2 
- 4 

f (X) = X2 + X - 2 . 

(c) Find the equations of two lines through the origin that are tangent to the curve : 

x2 - 4x + y2 + 3 = 0 

.. 
(d) Find all the asymptotes ofthe following function: 

f (X) = 2x
3 

- ~X + 4 . 
X 

(e) Examine the convergence of the following series: 

(i) 

(ii) 

~(~) 
00 

( 1 ) I -2. 
n~l n 

P.T.O. 



( 4 ) 

.f.,8Fc1f@ct m -q -B ~ ~ ~ ~ ~ 

(ii) lim(! - --\) . 
x---.o• X X 
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c~) x ~ -a; ~~ l.lR ~ ct11F\il~ c~ -Q:B cnt{ l.lR ~ "ffi) m ~ f ~ 
(Continuous) ~ t- (f2lf RmRcl cnlf\il~ fcf> cp:rr ~ if ~ ~fictctctl ~ 

\lfR ~ t- ? 

f( ) x2 - 4 . 
X = X2 + X - 2. 

(~) lFf-~ "B ~ ~ &r cfr U§IT3TI ~ '84l<:fi\OI ~ cnlf\il~ \l1) fcf> crsn 

x2 -4x + y2 + 3 = 0 ~ .~ t (31~ ~,crsn "Cfll ~ Wnt ~) 

f (X) = 2x
3 

- ~X + 4 . 
X 

(i) ~(~) 

t 
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3. Answer any three of the following : 3x5=15 

(a) Prove that if a and b are strictly positive then the equation : 

a + b = 0 
X - 1 X- ·3 

has- at least one solution in the interval (1, 3). 

(b) Find an approximate value for (7) 113 by using binomial expansion for (1 + x)m. 

(Take n = 2). 

(c) Show that there is at least one point in the interval [2, 4] where : 

f(x) = (x ::- 2) (x - 3) (x - 4) 

has a horizontal tangent. 

(d) Do the following functions have an inverse ? Give reasons for your answer : 

(i) j(x) = 8x7 + 4x5 + 9x3 -+ 21x 

(ii) f(x) = 10 - x2. 

a + _b_=O 
x-1 x-3 

P.T.O. 

---,---
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(~) (1 + x)m cfi' ~ · fct«1R Cfft B~l~iil ~ (7)113 CfiT Bf-=1Cfl2: l1R (Approximate 

Value) ~ Cfllf-l1~ I (n = 2 elf\l"ll( I) 

("~) ~~~f~~· fen ~ [2, 4] ~ ~ ~ ~ ~ ~ -Q:m ~ fJR:r 11\ 

j(x) = (x - 2) (x - 3) (x - 4) 

Cfft 'fll~\1:€11 (Tangent) ~ (Horizontal) ~ 

(G:) CflTT f-114f<1f@ii ~ ~ 11fd<1lq ~ ~ -? ·~ ~ ~ fult CfiTtUT 

~: 

(i) f(x) = 8x7 + 4x5 + 9x3 + 21x 

(ii) j(x) = 10 - x2. 

4. Answ~r any two of the following : 2x5=10 

(a) (i) Given that an economy's income, consumption and population growth rates are 

5%, - 0.5% and 1.5% respectively, when income Y ·= Rs. 10,000 crores and 

consumption C = Rs: 8,000 crores, find the rate of growth of per capita savings, 

where total savings S = Y- C.and population P = 10,00,000. Per capita savings 

PCS = total savings S/total population P. 

(ii) If elasticity of f(x) and g(x) with respect to x are denoted by E
1 

and Eg 

respectively, find the expression for elasticity of h(x) = f(x)g(x), in terms 

of E1 and Eg. 

'· 
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(b) A new electronic gadget is introduced in the mar:ket and t months later, its unit price 

is p(l) thousand rupees, where : 

p(t) = [ln(t+l)] + 6 
t + 1 

(i) For what values oft is the price increasing ? When is it decreasing ? 

(ii) What is maximum price of the gadget ? 

(iii) When is the price decreasing most rapidly ? 

(iv) What happens to the price in the long run as t tends to oo ? 

(c) A wine dealerinherits a case of fine wine (with zero acquisition cost) whose value at 

any given time is given by : 

V(t) = aeJt, with a > 0 

(i) Show that the value of the case of wine grows over time. 

(ii) Show that even though the rate of gro'Y!h of the value of wine (rv) is positive, 

it declines over time. 

(iii) If there are no storage costs, calculate the time t* when wine should be sold in 

order to maximize profits (Profits= Value of the case of wine- Costs). Assume 

a continuous discount rate = 10% and a = 1 ,000. 

(iv) If the current cost of storing the case of wine until t* is Rs. 10,000, would it 

be worthwhile to hold the case until t* ? 

P..T.O. 

I 
I 

~ 



,---
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( 8 ) 

f-i~fflrntd -q -B ~ w ~ ~ ~ 
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(31) (i) ~ 31~~ cnl 3w:r, ~~ Cf~ ~"&n cnl ~fu ~ ~= 

5%, - 0.5% Cf~ 1.5% ~ I >rfu ~ ~ :CfiT ~ ~ :CfiT lfURT Chlf~~ 

~ 3W1 y = 10,000 ~ ~' ~.qp,- c = 8,000 ~ ~; ~ ~ 

S = Y - C n~ 'il'iB&:II P = 10,00,000 m I >rfu cx:rfcffi ~ PCS = 

~ ~ (S)~ \il'1'8&:11 (P) I . 

(ii) 71fu: j(x) Cf g(x) :CfiT x ~ ~a.f ~ CfiT Sfilrn: E1 Cf Eg B f'1~fGC1 fc8:rr 

\iiTW t "dl h(x) = j(x)g(x) :CfiT ~ %g E1 Cf Eg ~ l1cff -q &1\ilCfi ~ 

Cfllf~~ '1 

[
ln(t + 1)] 

~ p(t) ~ ~- ~ ~ p(t) = t + 1 + 6 ~. I 

(ii) dqCfi{OI :CfiT 31f~ ~ CFn. ~ ? 

4 
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("B) ~ cfi ·~ Cl!IYIU CflT fct\1'8C1 ~ ~ ~ CfiT ~ ~ ~ %" (mfu 

cnl ffiTffi ~ %") f~BCfll ~ fcfim fuil ~ ~ 11\ f.l14 ~ %" 

V(t) = ae.Ji, with a > 0 

(i) ~~~r~~ ~ mrq cfi ~ cn1 ~ ~ cfi -m~ ~ t. 

(ii) ~~IT~~ ~ ~1<1ifCfl mrq cfi ~· cnl ~ G;{ (r v) ~'11\101Cfl %", ~ ~ 

cfi W2l f1miT %" I 

(iii) ~ "Bli~ t* CfiT "1fURT "Cfl"Tf~ ~~ m~1 "Cfl1 31f'l:.:l Cfl e1101 ~ ~"tl. 

mrq CflT ~ \lfRT ~~ ~ ~O:SI{OI "ffiTffi ~ m I (ffi'lf = mrq · 

cfi ~ CfiT ~ - "ffiTffi) I llR (11 f~ lJ> ~ "Bmf ~ G;{ (Continuous 

Discount rate) = 10% Cf2lf a = 1,000 %" · 

(iv) ~ t* CfCfi myq cfi ~ CfiT 'l.OIO:SI{OI ""Cfi"B cnl ffiTffi 31~· 10,000 ~. 

%" cfr CFTT ·~ ~ CfiT t* CfCfi ~ 3Y13>Ck"l mrrr ? 

5. Answer any three of the following : 3x6=18 

(a) Find the global maximum and minimum values ofj(x) = 6x413 - 3x113 on the inter\ral 

[-1, 1] and determine where these values occur. Find also the point(s) of inflection of 

j(x) and intervals of concavity/convexity. 

P.T.O. 
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(h) Discuss the extreme values of j(x) = Axa - Bx, for diffe~ent values of a, where 

A, B and a > 0 and a =t I. 

(c) Given f(x) = ln(x) and g(x) ~ xll2, for all x > 0, use Jensen's inequality to show 

that h(x) = j(x) + g(x) is concave for all x > 0. 

(d) (i) A firm sells Q = 200 units of a commoditY when its per unit price Pis Rs. 100. 

For a discount of Rs. x, its sales Q increase by 1 Ox units. At what price will 

the firm maximize sales revenue (=PQ)? 

(ii) If .f(x) is maximized at x*, show without using calculus, that -fix) is minimized 

at x*. 

( 31) ~ [-1, 1] 'B j(x) = 6x413 - 3xll3 ~ fllcff?ICfi (global) dfiii:IIS\3 (Maximum) 

Cf frtf~IS\3 (minimum) l1R1 cnT ~ Cf>lf~4 om f.:Jmftf Cf>lf\:il4 fcp ~ l:rR ~ 

~ ~ ~ I j(x) ~~~(Points of inflection) o2ll d1R1dl (convexity)/3"iC!cR1dl 

(Concavity) ~ ~0 '1fT ~ Cf>lf~4 I 

(<il) x ~ fcrf~ llRl ~ ft.;m: j(x) = Axa - Bx ~ ~ llRl (extreme values) CfiT 

FCI~'i:l'i ctilf~l{, ~ A, B, a > 0 o2ll a =t 1. 

("B") ~ x ~ "B"'lfr 'f.HI\lOJCfi liRT ~ j(x) = ln(x) o~ g(x) = xll2, "ffi" \lt'"1'8'"1 

,ctfr 3"1'8fctCfil CffT fl~l<:!dl ~ ~~~f~4 fcp X ~ "B"'lfr ~HI\lOJCfi liRT ~ ~ 

h(x) = j(x) + g(x) ~ (concave) t I 



( 11 ) 7667 

c~) (i) ·~ l:fltf ~ ~ Cf>1 1rfu ~ ~ p = 1oo m m 11\ ~ 

Q = 200 ~Cfll~lli ~ "% I x ~. ~ ~ (discount)~ ~ ~ lOx 

~Cfli~<!Jj ~ ~ % I 1:fi1=f ~ ~ ~ (=PQ) fcfim ~ 11\ 

31f~ cntrft ? 

(ii) ~ l:fiffi fix), x* 11\ 31ft~Cfld~q"id mar t 'ffi ~ Cf1ffi (calculus) Cf>1 

fl~l<!ldl ~ ~~~f~4 fcfl l:fiffi -:f(x), x* 11\ M!{1d~CflC1 men ~ 

6. Answer any two of the following : 2x4=8 

(a) Compute the area A bounded by the graph of j(x) = .x3, the x axis and the lines 

x = -2 and x = 3. Draw the graph. 

(b) After initiating an advertisement campaign in. an urban area, a satellite dish provider 

estimates that the number of new subscribers (N) will grow at a rate given by 

dN!dt = 154t213 + 37 subscribers per month where tis the number of months after 

the advertising begins. How many new subscribers should be expected 8 months from 

now? 

(c) Evaluate the following: 

(i) 

(ii) 
d t 1 -J dx 
dt -t ~x4 + 1 

P.T.O .. 
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.( 12 ) 

f-ilOOif~f@d if i1 ~ w ~ ~ mit : 

7667 

(31)f{x) = x3 ~~'X 31&1 (f~ &ran X= -2 q X= 3 IDU ~ ~ ·~ ~ 

Cfil TfURl Cfllf-JJq: I ~ -~ ~ ~ I 

(~) ~ ~ ~ if ~ fct:~uq1 31f~ >JW-'q m ~ ~ ~ ~2:(1,~2 mr 
>RNT a:t1Cfl(11 ~ t- fcn ~ ~~ali Cfil ~ (N) f1l00if~f@<"1 ~ i1 

~ : dN!dt = 154P13 + 37, ~~ ""Wd ~ ~ t, fct~IY1 >fRcq "@~' cfi" 

~ ~ Cfil ~ t- I ~ "f1 8 ~ ~ fcfi:<R ~~an Cfil ~~ Cfil 
\j'fT Wflffi t- ? 

("B) f1l00if~f@<"1 * l1R ~ Cfllf\l"l~ 

(i) 
d lnx 

- f(t 2 + 3)dt 
dx 1 . 

d t 1 
(ii) - f dx 

dt -t Jx4 + 1 . 

12 6~000 . 
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