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

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

used throughout the paper. 

Fe.111ofl : ~ ~--q?f CfiT ~ ~ ~ ~ ~ ~ 'l1JliiT -q ~; ~ ttm ~ 
CfiT lil'tZfll ~ ~ ~ ~ I 

Simple calculator is allowed. 

There are six questions in all. 

All questions are compulsory. 

cficR1 W'tlRUT c;fiz;tcfj/12( ~ ~ Cfi1: ~ ~ 

~ ~: ~ ~ ~ ~ 

~ ~ 3"1f1<:414 ~ I 

1. (a) If f(x) = j; and g(x) =~,find the following functions and their domain: 

(i) j{g(x)) 

(ii) fix) · g(x). 

P.T.O. 
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.(b) Solve the inequalities : 

x2 - 9 
2 < 0 

X -1 (i) 

(ii) lx + 11 > 2. 4,4 

(Cfl) ~ f(x) = .[; o~ g(x) = ~, 'ffl f~Af<1fuid ~ 'Cf>l -mo ct>lf\ll~ o~ 

"'31'CflT -q-m:r f1 Cfllf (1 ~ : 

(i) f{g(x)) 

(ii) j(x) · g(x). 

(i) 
x 2 - 9 

2 < 0 
X -1 

(ii) lx + 11 > 2. 

Or 

(~) 

(a) State which of these are functions giving their domain and range : 

(ii) lYI = X. 

.. 

----------------~--------------
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(b) Solve for x : 

15x - 81 ~ 12. 

(c) Trace the graph of g(x) = /~- 2 from the graph of f(x) = .[;. / 4,2,2 

(ii) lYI = X. 

15x - 81 ~ 12. 

(11) f(x) = Fx ~ lJTtfi Clft fHWhil ~ g(x) = ~ ~ lJTtn CflT O?j,~ 

Chlf~~ I 

(a) Find the asymptotes if any : 

(i) y = xe-2x 

5x2 -lOx 
(it) y=----. 

X+ 1 

(b) Find: 

1' x2 - 1 
(i) Im--

x~l X -l 

lim 
2 - x3 

(ii) 
x ~ 4 x2 - 16 

P.T.O. 
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(c) Suppose the population P(t) of a species grows exponentially so that : 

P(t) = P(O)ert 

where P(O) is the initial population, tis the number of years and r is a positive constant. 

(z) If the population doubles in n years, find n. 

t 

(ii) Show that the above function can be written as P(t) = P(O) 2 n . 

(d) Find the 2nd degree Taylor polynomial centered at x = 0 for : 

(i) 

(ii) 

(i) 

(ii) 

y = xe--2x 

5x2 -lOx 
y= 

X+ 1 

1
. x 2 

- 1 
Im-

x---> I X- 1 

2 - x3 

lim . 
x---> 4 x 2 - 16 

1 
/(x) = ~ . 

31 + x2 
4,4,4,3 
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(Tf) llAT fcn ~ ~ col \ll1<8&:tl P(t) "q{tlldicnl4 ~ ~ (exponentially) f.:f8 ~ 
rt~~m~: 

P(t) = P(O)ert 

~ P(O) 31Tif~ \ll1fi&:tl t t Cf6l1' col ~ ~ (f~ r ~11c-4Cfl ~ 

~ I 

(ii) ~ qf{onq ."CflT -srWT ~ SQ: ~~~f~~ fcti 3q4CRJ ~ "CflT f.:Jr;r m ~ 
~~~: 

I 

P(t) = P(O) 2n. 

(tf) f(x) = 1 rt ~ X = 0 rt 3ilffqlff ~ ~ ~ flf""1Cfl21 mcf 
. ~1 + x 2 

c:nl F-51~ I 

Or 

(~) 

(a) Evaluate the limits : 

4 

(i) lim i.j1 + x 
x~ o+ 

(ii) 
x~o- X 

lim l!J. 

P.T.O. 

. ! 



( 6 ) 7027 

(b) Suppose you own an asset whose market price t years from now is given by : 

V(t) = 10,000elt". · 

If the prevailing rate of interest is 8% compounded continuously, when should the asset 

be sold ? 

(c) If the demand curve is : 

100 
D(p) = p312, 

show that the price ehtsticlt:y of demand is a constant. 

(d) Find the second degree Taylor polynomial of f(x) = Fx at x0 = 4. Use it to 

approximate J5. Calculate the Lagrange Remainder. 4,4,2,5 

4 

(i) lim ~1 + x 
x -to+ 

(ii) lim ~. 
x -to- x 

v (t) = 1 o, oooelt" 

~ I ~· ctdl1H mfCl "Ciiil~f~ ~ ~ 8% % 'ffi ~ '8~f~ CfiT ~ ~ 

~~? 
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100 
D(p) = p312' 

7027 

(tr) f(x) = Fx ~ ~ x0 = 4 ~ 3il'841fi ~ Sfi11 ~w fif'""1<=hc"'1 ~ 

ct>lf\31~ 1 ~ fi~lllc11 ~ J5 qjl fif~<:h2 llR ~ ct>lf~~ 1 ~ ~~q;e 

m ~ ct>lf~~ 1 

3. (q) (i) Show that the nth derivatives of f(x) = xe-x with respect to x 1s 

(ii) Find the polynomial with integer coefficients having roots at 3, -5,-1 and passing 

through (-2, 15). 

I 

(b) Show that f~x) = [(x- 2)
2 ]"3 is continuous at x = 2 but not differentiable 

at x = 2. 

(c) Find the inverse off{x) = ln(2x- 1 ). Also find g'(O) where g is the inverse off 4,5,5 

(Cfl) (i) ~:(If~~ fcfl (-l)n (x - n) e-x, j{x) = xe-x qiT x ~ ~&T n Sf;l=l" qiT 3iqCf)(1\ll 

% I 

(ii) ~ ~ "CfTffi ~ ~ ~ ct>lfcit~ f~fi~ ~ 3, -5, -1 ~ <l~ 

(-2, 15) ~ ~\ll{dl % I 

P.T.O. 
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I 

("&) ~~~f~~ fen f(x) = [(x- 2)
2 }1 x = 2 1R ~ t x = 2 1R 3"iqcf)(.11l4 ~ 

% I 

(ll) f(x) = ln(2x - 1) CfiT ~facti~ ~ ct>lf-ll~ I g'(O) ~ ~ Chlf-ll~ ~· g, f CfiT 

~fdctl~· % I 

Or 

(~) 

(a) Find the intervals in which the inverse of the function fix) is defined : 

f(x) = -x3 + 2x + 1. 

Find g'(2), where g is the inverse off 

(b) Given: 

{ 

x2 

f(x) = ' 

4- 3x, 

X< 1 

X;::: 1 

Is f continuous at x =. 1 ? 

Is f differentiable at x = 1 ? 

(c) If a > 0 is a constant, show that the function f(x) = x3 + ax - 1 has exactly one 

real root. 

1 
(d) Find the slope of the tangent to the curve y = Fx where x = a. Find equations of 

the tangent lines at the points (1, 1) and ( 4, 1/2). 5,4,2,3 
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(Cfl) Cffi ~ ~ Chlf~~ ~ ~ j(x) Cfil ~fCictllOJ j(x) = -x3 + 2x + 1 l:fftmflsra 

% Cl2ll g'(2) ~ Chlf~~ ~ g, f Cfil ~fCi<.fl4 % I 

{ 

x2 

f(x)= , 
· 4- 3x, 

X<} 

X~ 1 

~.fx=l"tR~%? 

(ll) Gffu a > 0 ~ ~ % "ill <;~If~~ fcn 1:fiffi j(x) = x3 + ax - 1 Cfil it"co ~ 

ell «1 fct Cfi 1Ff % 

1 
(tl) Cfsfl y = Fx qff X = a "G1: m WI Cfil ~ ~ Chlf~q: I ~an (1, 1) Cl2ll 

(4, 112) "G1: m WlaTI ~ *is:f1Cfi{UI ~ Cfllf\il~ I 

4. Attempt any three : 

(a) (i) For what values of r is the sequence {rn} convergent. 

(il) Show that the sequence { n' n+ 1} is decreasing for n" I. 

P.T.O. 
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(b) (i) The concentration C of a medicine in the blood stream t hours after it is taken, 

is given by : 

K C(t) = -. (e-at - e-bt) 
b-a t ~ 0 

, I 

where a, b(b > a) ~d K are positive constants. At what time does the largest 

concentration occur ? Find the limit of C as t ~ oo . 

. (ii) Show that the series : 

diverges. 

(c) Suppose the demand function for a certain commodity is : 

b-x 
p for 0 ~ x ~ b 

a 

where a and b are p0sitive constants. 

(i) Find the total revenue(= Px) function. Find the intervals where the function is increasing/ 

decreasing. 

(ii) Graph the total revenue function and the demand function for x ~ 0. 

(d) Find two non-negative numbers whose sum is 9, and the product of one number and 

the square of the other number is a maximum. 5,5;5 
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.~iR~~~: 

(Cfi) (i) r ~ fctn l1A1 ~ m ~ {r"} ~ % ? 

( "&) (i) "Q.CF> ~ "ffi ~ t eiif ~ \cffi # ~ CfiT ~ C, f¥1 Vcfi"R ~ l1<:fT 

t: 

C(t) = ~ (e~at- e-bt) t;::: 0 
b-a 

~ a, b(b > a) a2TT K ~'11<:"l1Cfi ~ % I ~ ·~ 1:f\ \cffi # ~ 

CfiT ~ 31f~ -mrrr ? c Cfft ~ .~ CfllF~~ \jfaf , ~ 00 1 

(ii) ~~~f~~ fcfl ~ : 

~ t I 

( Tf) l:fRT fcfl fcti"m ~ CfiT l:1lTr ~ % 

b-x 
P= --

a 

(i) ~ 31f1Tll (total revenue = Px) ~ ~ Cfllf~~ I '& ~ ~ Cfllf~~ 

~ ~ ~ &1'8l11'1 t;-q$JR t I 

(ii) x ;::: 0 ~ m ~ 31f1Tll ~ a2TJ l:1lTr ~ CfiT ml:fi ~ I 

P.T.O. 
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(tf) ~ 2ri5!i0ll\l1Cfi 31cfl ~ Chlf~~ f~'"!Cfil 7.1Trr 9 t ~ ~ CfiT ~ (f2:fl ~ 

iT wf an~ t- 1 

5. Attempt any three : 

(u) Determine where the function: 

-x2 

f(x)=e2 

is concave and/or convex. Find the local maxima, minima and inflection points, if any. 

Sketch the graph. 

(b) (i) Find constants A, B and C that guarantee that the function : 

j(x) = Ax3 + Bx2 + C 

will have a local extreme at (2, 11) and an inflection point at (1, 5). Sketch the. 

graph off 

(ii) Find the point on the parabola y = 2x2 that is closest to the point (1, 4). 

(G) Show that the function : 

y = !x- 21 

is convex from below in the interval (1, 5). 
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(d) A monopolist has the following cost and demand function : 

C(x) = ax2 + bx + c 

P=~-ax-

where C(x) and P and x are total cost, price and quantity respectively and a, b, c, a 

and ~ are positive constants. Determine the profit maximizing output. The government 

imposes a tax oft per unit. Find the tax rate that will maximize tax revenue. 5,5,5 

-x2 

f(x)=e2 

~ 31cRR1 o~/31~ ~ ~ ~ 1 ~ af-c=qtsa, f-if~tsa. o~ 1'fu. qf<qct'"J 

ftq ~ Chlf~~ I -mtFi ~ 

j(x) = Ax3 + Bx2 + C 

Cfi1 ~ ~ ~ (2, 11) 1R ~ 0~ "1fu qfQ:qcf'"J ~ (1, 5) 1R 

~ I f CfiT 1JTCfi ~ I 

(ii) 4{("~(1~ (parabola) y = 2x2 1R ~ ~ ~ Chlf~~ ~ ~ (1, 4) cfi RCficdlOI 

~ I 

P.T.O. 
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y = lx- 21 

~ (1, 5) -q ~ ~ 

(tl) ~ ~~ ct (1lTffi ~ lWT ~ f1Pif<1f€ild- ~ 

C(x) = ax2 + bx + c 

P=~-ax 

~ C(x), P Cf2:ff x ~: ~ ('Wffi, Cfftr::ffi Cf2:ff 3(ql~'1 CfiT l1T5IT ~. I a, b, ~ 

c, a Cf2:ff ~ ~HIC"l4Ch ~ ~ I 3lf~ ~<q ct fuir 3(ql~'1 CfiT l1T5IT ~ 

Cfllf-JJ~ I f"I{Cfll{ t >rfu ~ Cfil: wmiT ~ \l1l ~~ arq-;:ft (1lTffi -q \llln 

Cfi\ "ffirr ~ I Cfi\ CfiT ~ ~ f1Chlf<.1~ \l1l Cfil: 3WTli cnl 3lf~ ~ ~ I • 

6. (a) Find the total area between the curve y = 1 - x2 and the x-axis over the interval ~ 

[0, 2]. 

(lr) Solve the difference equation : 

x1 + 3x1 _ 1 + 8 = 0 and x0 = 16. 

Comment on the nature of the time path. 4,4 

(Cfi) CfSfl y = 1 - x2 Cf2:ff x-3183 ct "B'tlf CfiT, ~ [0, 2] -q, ~ ~ ~ 
Cfll f-JJ~ I 

(~) f;p:;if<:1f~d ~ W"flCfl{UI cnl ~ Cfllf\Jl~ Cf2:ff .~ w:r:f-1121 CfiT ~ 1R fciXIU~ 

Cfll f-JJ~ : 

x1 + 3x1 _ 1 + 8 = 0 Cf2:ff x0 = 16. 
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Or 

(WJCIT) 

(a) (i) A manufacturer estimates that the marginal revenue of a certain commodity as : 

R'(x) = 240 + O.lx 

when x units are produced. Find the demand function P(x). 

(ii) Solve : 

d 
1 

t 4 + 1 - f -2-.- dt. 
dx t + 1 

X 

(b) Determine the market price P1 in any time period, the equilibrium price P e and the stability 

of the time path : 

Qdt = 180 - 0.75P1 

Qst = -30 + 0.3Pt - I 

P0 = 220. 5,3 

(Cfi) (i) ~ d~I~Cfl ~ ~ ~ ~ 3Wfl1 Cfil f.:t~ljjfll{ 3"liCflft1d "Cfl"@ 

%: 

R'(x) = 240 + 0.1x 

~ x ~Cfll~'4i d~IRt! "Cfll \llTill % I l=liTT 1fiffi P(x) ~ Cf>lf-51~ 

(ii) ~ Cf)') f-il ~ : 

d 
1 

t 4 + 1 

dx f -2- dt. 
t + 1 

X 

P.T.O. 

r 
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("&) f.:F:r fP"ilCfl{UI f.:rcf:iT<:r ~ fcnm "fl"lP1 1R ~. "Cflll:ra P1, ft8)<11 "Cflll:ra P e q. 

"fl"lP1 -q~ "Cfll ~ ~ cfll r~ ~ : 

Qdt = 180 - 0.75P1 

P0 = 220. 

Or 

(awcrr) 

(u) Under what restrictions on a and b will the function : 

g(x) = af{x) + b 

be concave if j(x) is a concave function ? 

(b) Show that if fix) = x4, then f"(O) = b, but (0, 0) is not an inflection point on the 

graph.· • 4,4 

g(x) = aj(x) + b 

~%? 

("&) ~~~f~~ fen <:fR f(x) = x4, "ffi f"(O) = 0 % 11\ (0, 0) "1fu qf{qd~ ~ 

~%I 

16 800 

• 
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