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1. Answer any two of the: followmg S o o 2x4 =8

.(a)‘ Find the solution / solution set for the followmg
i |x? +6x+16|<8 '
ii. log3(x+6) + logg(x 2) = 2

(b)  Does any of the following drawn ona re’ctangular coordinate plane repreSent a function -

y = f(x)? Why or why not?

i y*=3x o o S L N
ioy=2 “ : - R
A |
{ii.  avertical straight line

Substantiate your answer with the help of a graph in each case.

(c)  For eachof the following propositions Pand Q, 'state‘whether‘P isa neces‘éary

condition, or a sufficient condltlon or both necessary and sufﬁc1ent for Q to betrue‘7 o - 3
i. P: Ali’s vehicle has four wheels. -4 | ' ‘ | | l
- Q: Alihasacar. = L e P
ii. P: The series Z;‘,"_l ay is convergent o " S ' o ?
Qlma,=0 S |
i.  Px=(-8)Y, xek . . R »‘5
Qx= - 5 ' . o S :
iv. P: a number » is odd

- Qn is a prime number stnctly greater than2. : -
ﬁmmwmmmwmm> R 2x4 =8
(m)ﬁw%f@a%%qga/wgawaﬁm | o |

,./

i |a? +6x+16|<8 o
il logs(x +6)+logs(x - 2) = L
(@) IR T LiECC (rectangular coordmate plane) ﬁ T ﬁﬁﬁvﬁ%{ﬁ et § T ?r

W%?_zrm_mifa‘rﬂ's"r?

L yr=3x
. o1 .
ii. y=i

iii. 13 wﬁr\f (vertlcal) ?ﬁiﬁ ‘QET




WwﬁmwaﬁWmﬁ@m| ~' .' L R
'(w)ﬁwmawma%mmuﬁwQ$mm$mmpwmm
%mw‘mwﬁ%maﬁ%
i P_:aeﬁeﬁam%wwf%ﬁ%n '
| Q:-m@ﬁ_'a‘;ww;m%l-
G P 5%, W R

Q:lima, =0

R0
i PQ x=(-8)3, xe®
| VQ x=-2
iv. P:nus famq 3w %l
Q;n,ﬁﬁwwmaﬁs‘%l

2. R A_hsv?er any'fdmf of the foll;)fwin‘g’: o I 4x4=16
(a) | Dréw fhe g.faph of y =vx+5— 4 using the graph of y = Vx. | '
| (bA)v Is there a séiuﬁon to the _eqﬁatidn x3 + 24x-— 2 = 0.Is the solution uri_iqué?'

) A function 1s gi\;én as; f (i) = S.-lj-e“"z.;' |
| . | i.. Find its doméin and range A

i Find its horizontal asymptote(s), if any.

(d) - Find the integer roots of the followmg equatxon
o 3x—12x—x2+4x—0v
(e) Test the followmg for convergence: '

n?-1.

i The sequence s, = oy

T Thesenes-x,,:l(—nn(zf/n' e
PrRfe 4 & Bl e & o ARE . o et
'(zﬁ)my=&aﬁm%m_.y-=\/ﬁ——4fﬁw§§wmﬁl | | |
() T AR 1 + 22— 2= 0 1 T 22 7 e i &2 |
S P.T. 0.
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(W)W?ff(x)—-5+e"‘ 3 for:
i %ed & RN (domam)@qﬁﬂ'\’ (range)?ﬂﬁ Eﬁﬁrﬁil
ii. Wfﬁﬁﬁfﬁmﬁﬁ(ﬂfiﬂgmwﬁﬁ)ﬁmml
(a)‘\qﬁraﬁm3x - 12x3 — x +4x-0$w¥a¢@mmaﬂﬁm:
| (3) IRy (convergence)a?f Sita Bifor:

| n2-1

L JgeA s;l =
i Te(-)hR)

(U8

Answeranythreeo‘fthefollowing: S i S 3x5=15

(a) Find the‘ following limits:

. . Vox6 —x
Y lim - -

x——00 x3+1

a’¥*-a?*-a*+1
ii. }ci_l’)l"l) —a
(b)  The equation of the demand curve is given as:.
R
‘where, 4 and B are positive constants andP is the price.
i Find the pnce elasticity of demand |
il. 'Find elast1c1tv of T(P) with respect to pnce where T(P) P. D(P)
(¢) Theline 2x —y + 1 = 0 istangentto a c1rcle at (2, 5). Moreover the centre of the :
circle is on the line x +y =9. Find the equatlon of the-circle.

(d) - Find the hnear approximation of the function f (x) Vvi—x around x = Oanduseit

to obtain an estimate of v0.95 . Also find an upper limit for the error of approximation.

Prefofag 49 RO AR B S AR © 3x5=15
(=) Freafera & € ST AR |

. . Vox6 —x

1. lim

X——00 x3+1

. ad*¥—a2X-g¥+1
11. : llm —————
x-0 2x?

’(E) wwD(P)——ﬁﬁmw%mA@BWﬁemﬁ§Mpaﬁﬂaﬁl

i, Waﬂzﬁﬂaa’mmaﬁmll
i @ e, T(P)a%aﬁﬁa?hﬂamaﬁﬁﬁwT(P)—PD(P)




) QEH?ET2x—y'+1‘=0W@ﬁﬁg(Z'S)‘me%lmmwmw,
@x+y = 9W%1gﬁﬂﬂﬁwma‘»’rﬁml
(a)q»-aﬂf(x)—\/ X P x= Ozﬁenmmvﬁawmaﬁmlmmmﬁgq

\/09 mwﬁa@mmﬁlﬁmaﬁgﬁﬁ@mm%ﬁmaﬁml

4.  Answer any three of the follqwingf’ S3x5=15

(a)  Find all asymptotes for:

x3+5 _

1 y=\

. | y=xe”
(b) Do the followmg functxons deﬁned by y have an mverse‘? ‘Why or why not? If yes, ﬁnd
dx, _
. dy' » »
L y=extas x50
i y= 4x +x343x )
(c) -Find the 1ntervals where f(x) = 3x —4x3 - 12x + 5 is increasing or decreasing.
(d) Calculate the present value of each-cash flow usmg a discount rate of 7% per annum.
Which one do you prefer? - o . | .
- Cash flow A: receive Rs. 12 every year, forever starting today.
‘Cash flow B: receive Rs.50 every year for five years -with the first.payment being
, next year. o _
Wﬂﬁﬁ%@ﬁﬂ%ww I 3x5=15 .
(m) frafofag & wf SRS (asymptotes) Ein| aﬁﬁrﬁ ’v ' N ‘

x345

i yE

G y=xe? _ .
(a)w'ﬁwmﬂmm(\—:ﬁyﬁqmﬁaﬁ)'mm%?aﬁmaﬁﬁﬁ?ﬁﬁ,?ﬁ%m
i "”y.—-x.6+5' x>0
. y= 4x5 + x3 +3x | ‘
(W)mmamaﬁﬁfﬁmwf(x)—3x — 4x% — 12x* +Saa'cﬂ%maem%l
(a)%wmw7%uﬁaﬁmmaﬂﬁ§q,maaﬁm$wv@aﬁmml
Wﬁ@w%@a@mwwﬁ? '

WWAW@@%?@@,RSQRW ﬁm%%ﬂimwﬁ% C
P-T-0-




.WWB Rs.50 & wma, mw%%ﬁmmﬁ? mﬁuwmmaﬁm'
QAT |

5. | Answer any three of the fo_llowing" o o o ‘ © 3x5=15
(a) Given the ﬁmction f (x) ‘=

pomt(s) in the 1nterva1 [2, 3]‘7 C13551fy the extreme pomt(s) as local and/or global

(b) Find the interval(s) where the function deﬁned by y= (x 3)3 is concave/ convex
Use this mformanon to find p0551ble pomt(s) of 1nﬂectlon Also identify possible
cusp(s) in the function. Substantiate your answer with a graph.

(©) Anews item is spread by word of mouth to a potential audience of 10,000 people.

Aftert days f = ﬁ_‘:ﬁ people will have heard the news.
1. How many -people knew about the news at t = 02

ii. When will the news spread at the greatest rate? (There is no need to check for the

sufﬁc1ent condition here. (Note ln(50) = 4))

1. Show that £'(¢) =:0.4 f (t)[l ] ({ (()30] Use thlS formula to calculate f (#) when
f(&) = 5000, | o
d) i If the function g(x) has a mi'nimuﬁl'at X = X, show that " f(g(x)) also has a

minimum at xy-where f'(g(x))>0.

—
—

Find a point on the curve y =+x that_is closest to the point (2,0).

ﬁwﬁr@qﬁ@fﬁﬁfm%ww- I5=15
%Wﬁg@%&ﬁﬁﬁ%ﬁwﬁmmw ‘

(@) sfmra‘[z,i‘a]mmﬁf(x) x(1

‘ m%‘owﬁg@ﬁéﬁaﬁ/wﬂawﬁwﬁiﬁaiﬁml K

(@)ammmmWy (x 3)3%%@?@%%%@%
Wﬁwmmawaﬁqﬁaﬁwﬁgwmﬁlmﬁwmaﬁw
WWWWWWIWW%WWW&%WW:

) wwwma%mloeooma%wwmﬁﬁsﬁwmwwgm%nﬁ

1+50¢~0-4t

a}araf(t) —wﬁwww@m
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1 t—meﬁmsﬂWa‘»aﬁﬁmﬁ‘?
i mwwma@aw%mﬁmﬂwmﬂﬁﬁmmﬁm
ﬂﬁ%l(ﬂ‘lﬁ?ﬁﬁlﬁln(SO) 4))

i, '_aﬁsﬁﬁs f(t) 04f(t)[ 1({hdo] waw%wﬁmﬁf(t)aﬁmaﬁm

£(£) = 5000 ‘%_.l .

(@) i o wem g(x)?ﬁr?bﬂ‘i x'= Xo W&, T o v f(g(x) B A 2y W

?GIET f(g(x))>0 2 |

i Eﬁﬁy fwwﬁgsmaﬂma‘rﬁg(zma%mwﬁq%l

6 Answer all the questrons : o B o 2x3=6
" (a () Sketch the region bounded by ¥ = x and y= x3. Find the area of the reglon

' ' ' fOR .. )
Evalu_ate the deﬁnite integral f4 f(x)dx, where

+2x+3, 0<x<1

! x
f() { VA, 1<xs<4.

(b) : Find the solution(s) of the follovt'ing difference equatien and determine whether the
| time path oscrllatory/ non-oscrllatory and convergent/ dlvergent |
yt +1 7 V-1 = 5 where yo =2
'OR _
Suppose the demand and supply functions in the market for carrots a are respectlvely, .
given by o ,
Qu=18-3P, =
Qst =-3 + 4Pt—1, .
. where th and Qst represent the quantity demanded and quantlty supphed of carrots at
© time £, and P, represents the price m tlme perrod L. _ ’ o
'Find the expression for P, (prlce in time period t) in t'erms'of P,_, (price in time period
t-1) in equilibrium. Solve the correspondmg dlfference equation. Is the trme path of |

~ price s oscﬂlatory/ non- osc1llatory and convergent/ dlvergent :
_ _ p-T-0.




el o @ SR ARA © I 23=6
(zﬁ)y-x'qay x3%ﬁ%ﬁam%aﬁamlm$mmmﬁmm

ﬁﬁﬂaww f4f(}x)dx’$r yeie PR, e

2+2+3, 0<x<1

f(x){-\/?}_, "1<x4
(@)Wm%%mmﬁﬁwﬁﬁﬁa%ﬁ%mﬁmﬂ/

aﬁaﬂmﬁ%mwa/m%.

'_Yt+i"})t-1=5 vt yo =
1 A o T 1 e R i s o o P 4 ¥ -
. Qu=18-3P | .
Qe =-3+4P,
deth“wrmmwﬁmaﬁwwmwﬁwﬁﬁ%w
Ptmtwmaﬁmélﬂgaﬂﬁwmﬁaﬁﬂa P,, & wwa t — 1 & P,
pt_1,$mﬁmmummmmmmmm|mm
'mwwamﬂ/mmrﬁ%mm/m%?
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1. Answer any two of the following : (2x4=8)

(a) (i) Solve for y when

| —

,~<
v

< |-
+
—

) ~1
(i) Find the domain and range of the function f(x) = -1

(x=1)"

(b) () Is x <-3 a necessary condition for x(x+4)>07?
(i) Given sets A, B, C, prove or disprove :
A\(B\C) = (A\B)\C
(c) () Is the function f: R — R defined by f(x) = (x — 2)? + 3 one-to-one ?
Why or why not ? Find the range of the function.
(i) For what values of x does the equation |y| = x define y as a function
of x ? Graph the relation ly] = x.
e ¥ 3 59 2 @ 3w AR

(F) Oy?F fw sa AR ok

1,
DAY
l+1
y
(ii) W £(x) = [x-1

(x-1) H1 8 (domain) T IR (range) T T |
X—
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(@) () | x<-3, x(x + 4) > 0 Y TF NEED T © ?

(i) Rv 1w d= @A A, B, C, 3g FfoRea =t e afw o wow
- g iR
A\(B\C)=(A\B)\C

@ G=f:Ro>R A f(;<) = (x—2)? + 3 g R B THE-A-TH
(one-to-one) 87 N W T AH ? TW wOF T WE A T |

(i) x @& T aF 3G TS |y| = x, y A x ® T&F G D &9 § GRAf
T R W |y| = x T ARE K |
(4x4=16)

2. Answer any four of the following :

(a) Compute the following limits :

@) lim log, x)*

o 1 log, x
lim ——8s*
® = log, (x—8)

(b) (i) Suppose f and g are differentiable functions of x. Express El f(g(x))
in terms of El f(u) and El (u) (where u = g(x) and El denotes

Elasticity).

(i) Does the series Zm 1(2+§') converge 7 Why or why not ?
= n

PT.O.
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d
(c) Use the fact that . (3x*+x2-4x)=12x*+2x -4 to show that

the equation 12x*+2x -4 =0 has at least one solution in the interval
(0,1).

(d) (i) Find the linear approximation to f(x)=x¥+2Jx. Use it to

approximate the value of £(16.01), when the approximation is done
around x = 16.

d
(i) Find EXZ if y = f(g(x)), given f'(x)=3x+4 and g(x) = x? _ 1.

-1
(e) Iff (x) = (x ) prove that f(x) has an inverse function. If g(x) is the inverse

(x+1)

(1
of f(x), compute g (5)

Fefoiee ¥ ¥ el aR. @ 3w AR
(%) FefoRe dFmll = 7 i -

() lim (log, x)*

@ (T R fag x D smwadia wag ) El f(g(x)) 1 El f(u) &

El(u) & & ¥ =g <R (Wt u = g(x) @ El o =t Frefig
@ ) |
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3
n

(i) =Ty z:=l(2+ )“ IP@RT (converge) Bt € ? & & w4

el 7

(1) wu %(3x“+x244x)= 12x3+ 2x — 4 to &I WEEal ¥ ey fF whawo

12X} +2x -4 =0 & <0 (0,1) ¥ TA-I-FA Th & 2 |

@) @ f(x)=x7+2Jx. = @ wEweT W@ ARC ) W wEEa
£(16.01) o1 gf~ERe A T R, W6l @ HeT x = 16 & FW-TE
forar w2 '

(i) AR y = f(g(x)), f'(x)=3x+4 T g(x) = x* - 1 @A % T R |

(x-1)  frg #ifke f& f(x) @1 9™ ®e= (inverse function)

(¥) o £(x) = )

fagam 21 A g(x), f(x)muﬁahww%a}g'(éjaﬁmaﬁml

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

(a) Graph the function :

2/3 n
f(x) _ {x X<le

'x+1 x>1

Find the point(s) of discontinuity. Comment on the nature of discontinuity.

PTO.



7918 6

(b) Find vertical and horizontal asymptotes, if any, for the following
functions :

@) f(x) = x2

. x> +2x-3
W 1) = 5

(c) Show that f(x) = 20x — e** has exactly one root.

(d) Show, using implicit differentiation that any tangent line at a point P to a

circle with centre O (0, 0) is perpendicular to radius OP.

e ¥ ¥ Bl 9 @ S SR

(F) =l oo =1 s =Y :

FHA (discontinuity) ® g @ R swar N Wl w o
Hif |

(@) F=faRes weml & sk (vertical) T &R (horizontal) IFeafifat
(asymptotes) FId Fikwg, afe =g 2

@ f(x)=x2~*

. x*+2x-3
W) = o

(7) wige & f(x) = 20x — e W OF & W T



7918 7
(9) W& s@& AT (implicit differentiation) 3t wew@a A <uizw & &% O (0,0)

A TE g9 & R g P W wd Y@, A (radius) OP & weaq o
21

4. Answer any three of the following : .- (3x5=15)

(a) A psychologist measures a child’s capability to learn and remember by the

function :

ln(t+1)
t+1

L(t) =

where t is the child’s age in years, for 0<t<5.
(i) At what age does a child have the greatest learning capability ?

(i) Find the proportionate rate of growth of L(t).
(i) Is the proportionate rate of growth of L(t) positive for 0<t<5 ?

(b) Suppose that a project has an immediate cost of Rs. 10 crores. It
involves running costs of Rs. 1 crore per year in perpetuity, beginning
at the end of a one-year construction period. At the end of this year, annual

gross revenue from the project of Rs. 1.5 crores per year is generated in

perpetuity.
(1) Is the project profitable if the interest rate is 8% per year ?

(ii) For what range of (non-negative) interest rates is the net present value

positive ?

(c) Consider the function defined for all xeR by f(x)=¢€"'~-x.

PT.O.
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(i) Determine the sign of f'(x).

(i) Show that f(x) >0 forall xeR.
(iii) Draw the graph of f(x) and show that f(x) — 2 has exactly one solution.

(d) Find constants A, B, C and D such that the graph of
f(x) =3x*+ Ax3+Bx*+ Cx +D
will have horizontal tangents at (2, -3) and (0, 7).

frfofea ¥ 4 BF 99 & S fsw:

(F) v& FamE Rl o= @ S T ar T @ o o Rt we
T A 2

-2

el t, o= ot Jg ? (I H), T 0<t<5.

() T N G N erra JEaw e s F B R 7

(i) L(t) =t swguiasw gf¢ R (proportionate rate of growth) T FRAT |
(i) =W L(t) 3 ol gfe | 0<t<5 3 oA B 7

(@) 7= @ik & v ol 9t aeFe @ (immediate cost) 10 &8 € 21
T YEIOH @R (running costs) Wad 1 w3 ® ¥ W f& - safy
(T ad) @ 30 A TR B W 9§ Wt @R M W D s R
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mé&nqﬁa\m%waﬁgawaﬁﬁﬁqm,aaéaﬁaam
@I |

() o = W 8% ¥ A = wRAEr wmeEE 2 7

(i) IS | &H AW D B s (srRwE) Y Faw o W= (net
present value) €I BRT ?

(W) & xeR G f(x)=e"'-x T wRMNT Bo | Fraw I |
@O f'(x) =1 e FufRe i

(i) w fF @ xeR ¥ £(x)>0 2,
(ii}) f(x) 1 IRE Y T AW B f(x) -2 T ST v wq 2
(7) W Remiat A, B, C W& D & w7 7@ 20w B wor

f(x) =3x*+Ax*+Bx2+ Cx + D

® % W (2,-3) UG (0,7) ® dfowr wst @ (horizontal tangents) & 1

5. Answer any three of the following : (3x5=15)

(@) Iff(x) = x**(6 —x)'%, find the intervals in which the function is increasing

and/or decreasing.

(b) A single input, x, is used to produce output y and the production function
is y = x'3, x > 0. The cost function C(y) = 10g(y), where x = g(y) is the
inverse of the production function. Show that the production function is

strictly concave and the cost function is strictly convex.

PTO.
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(c) For what values of ¢ does the polynomial P(x) = x* + c¢x® + x2 have :
() Two inflection points ?
(ii) No inflection point ?

In case’(i), does the curve change from concave to convex or convex to

concave ?

(d) Given the function f(x) = (x* + x)?3, do global extreme points exist in
[-2, 3]. If yes, find them.

fffae & ¥ fedl 9 & s A

(®) AR f(x) = x23(6 — x)'3, A I a0 A Fiw oF a8 wemr TEHT T /A
TEAT T |

(@) v N (input) x & IJWNI I y & W g HA1 T ? A IewreA
W y = x" 2 x > 0. 9@ W C(y) = 10g(y) &, W&l x = g(y) e
w1 AR wed 81 eaise R SR oM weda: S|ad ® (strictly

concave) WU R WelH @&Td: Iw (strictly convex) ® 1
(ﬂ)c%ﬁ?ﬂ‘ﬂﬁ%@i@?P(x)=x‘+cx3+x2%'
0 F Ak fag a7
(i) T Az fag a8 aw ?
fafd (i) ¥ wOT & o% J@aw A I« Ba T W I@G ¥ IEAA 7

() W f(x) = (x2 + x)** & MWaw =@ Bg =70 [-2,3] § RAgmw ¥7 aR
B @ IR T SR
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6.

11

Answer all the questions : (2x3=6)

(a)

(b)

Find the common area between x <3-y? and x>-1.

OR

A function F is defined for all T > 0 as follows :
K T
F(T)=— Je ™ dx
M=%

Evaluate the integral and prove that F(T) takes values in the interval
(0, K).

A bank account gives an annual interest rate of 5% compounded monthly. If
you invest Rs. 1000 initially and add Rs. 10 every month, write a difference
equation which describes how the amount changes from month to month.
The amount after n months is denoted by q_. Solve the difference equation
and comment on the time path. Is it convergent/divergent and oscillatory/

non-oscillatory ?
OR

The population of an island is currently 50,000. It is declining at 1% per
annum. However, there is net immigration of 5,000 persons each year. Write
the difference equation for the population after t years and solve it. Find the
steady state equilibrium and depict how the solution converges to/diverges

away from the equilibrium state.

aft v & I AR

(F) TR x<3-y* T x>-1 B A (common) &F A HT |

Aar

PTO.



7918

12
TE e F @ @ T>0 3g A wer fonfym fear wman 2

F(T) == |e™dx

~ R
© Camanmy =]

W TEET o AW A e 9 g i fF F(T) & w0 s (0, K)
¥ g

(ﬁ)w%mé%aﬁmﬁmaﬁ%ﬁ%ﬂmaﬁ%mw-@g

War 21 3R HW AR ¥ 1000 ®© @ fFRw @ 9 99w 10 ® 9 W
T, @ W I F WHA-W-WE qRaaT | i aen R @ g
n AE H AE T W q A IWA AR T F@ IR TGO H A A
T g ™ | Ruelt 2w a5 wm-v el W e qur Qe
? ;IR 7

AUl

TF GO W wEEEn sl 50,000 B W8 WREW 1% N R A T oA @
21 g wRad 5,000 =f@ @1 9 immigration & W 1 t AW @
e FEEN oY R T ey aur 3@ s AR | T srEen anraen
o FR 9 <aisy % fre TR 95 & araEen @ AR AfERa S 2/
A A R ARG B 2
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1. Answer any two of the following:

(a) For each of the following propositions A and B, state if A is a necessary condition, or

a sufficient condition, or both nongms.m:n.unmmnmnn— for B to be true:

- (i) A:Two numbers x E._n:.. are even.

B: Thesumofxandyiseven. = .

= (—64)"3, xeR

L E&uuﬁ three different po

XY, and z are

2x35 =7

(iv) A: f"(c)=0

B: x = c 7fy o= fig )

(@) Preaffee wea gR1 wRRRE & 31 et T
S {(x,y):y < _.w_ and y = x%}
(1) ()= ® B (3% ~ 27)° + 18(3* = 27)* = 0 ) & BRnd




x%-1
(i) __ —1- lx—1| Prefaftaa 2 / B &7 & o 4w -

3x5=15
Aﬂw:ﬂ&%ﬂaa@iaﬂ.sH&~+w§ur.<§uﬂaﬂﬁaﬂwmﬂmx%ﬂu% @) RE w0 =2 — x5 —x* 4 25 4 1% 7wl B x = —1

=—1vix =19 = § =&

Aﬂ%ﬂﬂﬂ%%ﬂﬂ.ﬂu?
& 2| g

mﬂwa ncln._ﬂ .\.AHV Nuﬂﬂ@%ﬂdﬂﬂ_ﬂ
; a_ﬂ»ﬂﬁnkug
Eaﬂhnul-a +2x 42 $x— 3 @ it @t B e AR .ngﬁgﬁa_

.m_uamnﬂalq # W (domain) T a_wﬁ oéﬁa :
E:on+d..u iwu+~ﬁ§‘_ﬂﬁ_\3ﬂ§iﬂﬂﬁg..shi: ‘
 ame % T _ ‘ , s . ;

: .Am.vﬂ.m_w_ﬂs.?oan_du:n&u»ﬂam%”

A; ﬂuﬂj hﬁ e AW\ﬁuq—!u- g Q i

A-vg M:n_.. 3“ :

Lt

3. Eiﬂm:w?ﬁnomnﬁwo:ogam A e u.xmﬂ_m

E O.enn En function w.na.u Sre u..m =t + Na +1, vaa_n._rnp‘n_ﬁ mnuvr oQ. has

m_oﬂ BE_SNSB%T“?«EN“.IHE&HI 1.

_ 9_ Given the function 2& ~u m_a its _398 ausa_.. m S Bn %ﬁ

_EE \.C& and .uaau >_ua n_nﬁ_d:no the aoEE:..EE _.E.ﬁn *.Q. __.Q_. ?:oaaa. :

and B; %Ea? 4_;53 > is n.n B_E on 55&83 a.. \ 3 59 __53, Bm w is 2
the ﬂo._s om Eﬁﬂn:ou of g(x) withh(x)- \ .

@ _u.nm all %ﬁ for:

@y=%3

i)y = xe > ‘
. PO,
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o check differentiability at x = 1 whenk = k". ¥

continuous everywhere. Als

Pt 3 @ el d @ SR AR -

3x5=15

(@) 2 T e fx) = x*% & fe,
ﬂmﬁ.ﬂm@umﬂ%au_gﬁﬁﬁﬂa%_

)
Gy () 3 s e g, (102)*/2 o g s B

ﬂ?ﬂﬁﬁd@.&ﬂmﬂ_ﬂ&ag%_

c__c i@&ﬂgﬂg w e

fqm..mw__

o s 63 2_.. 8 TR

5

(iii)  If the interest rate i
s 10% pe i
. o o per annum, should the Board of Directors support
c) Examine th: i
(c) ne the function defined by y = x2/3. Find the interval(s) over which it i
: iti
concave and the interval(s) over which it is convex. Use this informati fi ;
e 3 on to find
po! point(s) of inflection. Also identify possible cusp(s) in the fun
Substantiate your answer E:r a E,wﬂ_.. : iy
@+, —Fs¥<o

(@) Consider the fibeton :s . .
: e —(x%+ 1),5450 _A_H.A N‘...

_om& interval [ m.w 2] trnﬁ f(x) =07 muﬁ_EF..

Ix5=15

e Lo
s \.?u w%ﬁ&&%ﬂﬁmﬂu.ﬁ.ﬁ_‘ﬂi%

.n.JNn
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Answer any rwo of the following : 245410

(A} Determine the domain and range of the followmg

, : N
inequality :

y =/f(x) = In[In(e* - 1)] < 0.
(B) Find all x such that :
() ,V=|—4—2x§2—2 )

(x 05 (in(1 - x))

ii = » > 0.
(i) y 22 .

(C)  Determine the direction of logical conclusion (P = Q

or Q = P or P = Q) in case of the following

propositions :

(i) P :f(x) has a local extremum at x = a, where f’(a)
exists.
Q : x = a is a stationary point of f(x), i.e.
/(a) = 0.

x+35
(i) P : x satisfies the inequality : i' ~ x)) >0

Q : x lies in the open interval from -5 to I.



(3) 7447

(A)

(B)

©

frafafad a1afieR1 1 99 (domain) I A (range)
9 HIfST

y = f(x) = In[In(e* - N < 0.

fr=fafed FUl %'{[‘ dqfe® ﬁﬁﬁ'sf (logical
Q:>PorP=>Q)'<ﬁfﬁ'¥'ﬂ

conclusion) (P = Q or
Fd T :
by = o T ) T T T R W g

)
(local extremum) ¥ V&1 £(a) T ¥
Q:x=af(x)HTH fegt fag, (stationary point)
%, i (@) = 0.

(if) p;x,m%‘% > 0 F T B €

Q:x,—sﬁlﬁ%qémﬁﬁaa%l
 pTO.



(4) 7447

Answer am rhree of the following : Ix5=15

A} Draw in the same graph the regions represented by the
following two sets -
S={x»: 2+ < 25}

T={(x,y):xy 212}

In each case, plot coordinates of all points where the
graphs intersect each other or intersect the coordinate

axes. Determine if sets S and T are disjoint.

(B)  For the function defined as follows -

2-x, 0<x<?2

Sx)=4Vx, 2<x<4

Plot the function. Verify continuity and differentiability

of the function at x = 2 and x = 4.

(C)  Find the asymptotes of the rectangular hyperbola :
(k-2)x+k-4
YT =)tk -3

given that the asymptotes intersect at a point that lies

on the straight line y = 2x — 7,




(5) 7447

D) Harish runs a ‘rent @ bicycle' kiosk at the university
metro station. He currently charges a price of Rs. 10 per
bicycle at which the average demand is of 100 bicycles

per day. An industry expert estimates that, each time the

rental price Increases by Rs. 5 per bicycle, the average

demand drops by ten bicycles per day. Express the rental

ncome as a quadratic function and use the method of

‘completing the squares’ to determine (/) the rental

. . . N . . .
price that maximises your income from renting bicycles

and (if) maximum income.
erfafad § @ fFE AW @& SW N

*) ﬁmﬁf@aawﬁmﬁmﬁaﬁ;ﬁ@
@ fox 4 oitfem @R

S = {(x, y) : ¥ + )} £ 25}

T ={(x,y):xy 212}

g feafy § w4 weft faged & vt
(coordinates) 1 ot fafed FIfST 7 WA AT
Lt 3}'& ) gfdsfad (intersect) FQ E A BEHIED
el (coordinate axes) #1 gfa=sfed W %l Ird

Fifsm fr o wgea S A T I (disjoint) €|
PTO.



x = 4 QU GAAA (continuity) AT STaFHeTHa
(differentiability) 1 efq sHifera |

(C) AIAER  Afaweey (rectangular hyperbola) :

(k-2)x+k-4
(k=6)x+k-3

y:

#1 W(asymptotes)mm,qﬁﬁm
Bl ¢ fF 4 srrerfeial @@y - 20 - 7 W foom
% fag w yfrefoa @ §)

(D) ﬁwﬁm@mﬁ@@sﬂwwmm
W o' fFars wem €1 ool ow wfa wnfea
10%. o & fore w0 st i wfafe 100 @



(7) 7447

& fErm s 5 agM ¥, g AW A 0 TR
offe F firae ot ¥ RO & AR ATt T
# TF T FEM (quadratic function) F T #
e o e o o et A
3 () TEEE W fRTT W A A I A o
1 siferdae T A R qe (i) ST
T @ I

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

(A) A geometric series has its second term a, = —48 and

(B)

fifth term a5 = 6.
()  Find the first term and common ratio of the series.
(i) - Find the sum to infinity of the series.

(jiij)  Show that the magnitude of the difference between
the sum of first n terms of the series and its sum
to infinity is given by 26 ~”.

Given the following approximation for small values

of x :

(1 + ax)" = | — 24x + 270x2,

P.TO.



(D)

(8) 7447

Where n is an integer greater than 1 :
(/) Find the ‘values of » and a.

(7)  Use the values of n and a and a suitable value

of x to obtain an approximate value of (0.9985)!

Evaluate the following limits :

_ : x +1
(1) y= lim 2

x> | 5% 4y

n2+6

Gy y= lim

X — —oo 811

Suppose in a given city with » individuals, total market

demand X = Z:’:l X;, where x, is the démand of the
ith consumer, Therinverse demand function is given
by x, = f(P), where P is the market price. If half the
consumers with 75% share in total demanq, have price
elasticity of demand [E,| =2 and the remaining have price

elasticity of demand IE,| = 1.5, estimate the price elasticity

of demand of aj] consumers taken together;



(9) 7447

frffr § Q fEE @R B IW Y

(A) Th et ’j’@'ﬁl kgeometric series) 1 AU UQ

(B)

a2=—48wq‘faa‘i'ﬁa a5=6%|

(1) wﬁ@wwmﬂamméa@mﬁ(mmw
ratio) I HIfT

Gy T O S T ATRE FW KIS

(i) zofen FF T8 JEa B ¥oH o T B ATHA
gl A T B, ATEA & T I HI
gfmmr 26 - 7§

» 3 B2 HA 8 fefefied |f-ehed (approximation)

fean gen T

(1 + ax)’ = 1 — 24x + 2705,

ﬁn,l@ﬂ@@‘{"ﬁ? (integer)% 3 v
(i) naaﬁmmaﬁml

i)y nda® WA T x @ TH IUGH A B
FErId A (0,9985)'6 F1 AfFThE AT (approximate
value) Td i

P.TO.



(10)
447

Fmﬁwﬁaaﬁmeﬁa%mammq:

) . x5 + 1
(1) y= lim -
X oo §% 4 44

. n2+6
(i y= lm (—\—]

X — —o0 8n

maﬁq%nwﬁaﬁa@@wﬁ@w

X = Yk Wk, A s iyl
AT (inverse) AT HeM x = £(p) &, Wl p e
m%lﬂﬁanémﬂﬂwm@whﬁﬁ%
a9 ¥, F A F FH AT B =2 & 7 9w
ST F A F B A = 15§ A
Al YIS F A F wRET Fa arg

(elasticity of demand of all consumers taken together)

A Fifeu |

Answer any three of the following : 3x5=15

(A)  Graph the following function and verify that it is

one-to-one :



(B)

(11) . 7447

Find the inverse function f~'(x) and identify its domain
and range. Draw f~'(x) in the same graph and comment

on the nature of symmetry in graphs of £(x) and £~ (x).

"Plot the coordinates of all points where the graphs intersect

the coordinate axes.

The Coconut Farmers’ Association in India estimated -
that the value V(#) of coconut produce (in lakh
rupees) increases over time according to the following

function .

V(1) = anbree

9

where a, b, ¢ > 0, a > e and ¢ is time for coconuts to
ripen.
Assuming that the discount rate is r :

(/)  Find optimal time ¢ for the producers to pick
coconuts such that the present value of the harvest
is maximized (second order condition for optimum

need not be verified).

(i)  How doés a change in discount rate change the

optimal time ¢* of picking the coconuts ?

P.T.O.
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() Given the function -

[ I/x

7-(16

_—(h)l/.; if x#O;
7(x)={1+(16)

7 if x=0.

Prove that there is a point in the open interval (2,4)in

which the function f(x) has a value of 1.
(D) If the function - | -
f®) = axe?, a>0

has a local maximum at point (2, 10), then find 4 and b.

Find the point of inflection of f(x).
Feffed 4 4 fasl @ & sw g .

(A)  FrEfafen wem 1 sm@ SRy 9 gefie #if

% 4% UF-8-TF (one-to-one) &

In(x); 0<x<l



(B)

(13) 7447
THE] WAAH (inverse) FE £'(x) TG HITTC qom
THF] WH F Y T\ HINU ) BN I
ey # smfed Fifee o () 3 1) s
T TEEAA (symmetry) B UFHfa W feooft #ifsa)
A faga & vt =1 fafe #ifew s 3 s
fiwrs sl | wfrssfea w@ ¥

W A Fod W e ¢ AR

TR F Y (A T W) V), THE B WY

frafafed wem & @R 95W ©
V(t)=aln‘/m,

FE 4, b, ¢ >0, a> e A A F THA § TR

I qHY T
7e HAd [l & ER? F (discount rate) re

(iy ] AN FE i drgx v 9% 75w
a9y aﬂiiﬂﬂ_ oo m Y I A
T4 (present value) AT & (FEeaHieo

P.1T.0,



T

L1 1447

ﬁmﬂ(‘second order)ﬁ?ﬁaﬁwﬁ
FH H EAYIHRA T ) |

() T F QW H IREd, T B a3

TR W RE TR Y wfEhi
%)

7-(16)""

if x=0;

7 if x=0.
7q fogy #ifs % ga o 2, 4) § ©F A
fag & om0 W wel s F1 AF 1 F
@y 7T FeA
f(x) = axe® a>0

Ea fag (2, 10) T T TH 3fwe3 (local maximurﬁ)
W adbF UA TG BIAC () F1 TS T

(point of inflection) TA FHToIT |



(15) 7447

Answer any two of the following : 2x6=12

(A)

(B)

Consider the function f(x) = 2x* + 3x* — 12x + 24,

dveﬁned for all x € R.

(N Find the stationary point(s) of y = f(x) and determine
whether each stationary point is a maximum or

minimum point.
(i)  Plot the curve y = f(x) depicting clearly the

stationary points and the extreme valueé attained

at these points.

(iii)  State the set of values of k for which the equation

f(x) = k has three solutions.

Given the function f(x) = 6x*> — 3x!/3 defined over the

interval [-1, 1] :

(i)  Find the global maximum and minimum values of

J(x).

(i/)  Find the interval(s) in which the function increases

and/or decreases.

PT.O.



(16) 44y
(111} Find the interval(s) in which the function js Concaye

and/or convex.

© A function f(x) is known to be continuous apq

differentiable for all x. Find f*(x) where :

f(x)= [13 (2¢ - 3) (t+1) '(t ~ 7)] ‘dt.

O —

g
dx

Find all stationziry points of f(x) and classify each as a

local maximum, a loca] minimum, or neither.
Fefafen & ¥ fed @ & s S .
(A) |ftxeR e IR WM £(x) = 20 + 302 _ 124

]
+ 24 W foqar =ifsm .

() y=/e) % fer fag(al) 1 9w Fif qo
e fe farg 2 719 FTT ip 5 s
(maximum) & A FFT (minimum) |

(i) Bt et forgell 7o 39 W W e fergait
1 T G H y = /() B I Ffr

(i) k7 T AH K AHTT qART TS R
AT f(x) = &k B @9 & ¥



(B)

(17) 447
A (-1, 1] W I B f(x) = 66 - 3x'7
%@ .
() f(x)® Af¥TH (global) HfHHTH T AT A
@ i
) I SRS H AW HGQ FH T8 B
FLHM (increasing) 3 qen/srern FIETA
(decreasing) %l |
(i) I AU @ g wieg T8 FOH

31T (concave) & G/ IWA (convex) T I‘

C) T& %M f(x)® IR ¥ 9¢ 90 T % a8 it «

24 9ad a9 FAEEHE §1 f/(x) T RN SR

&I&

{[ P (1) (- 7)]

/’(x)éwﬂfwfiaﬁamﬁmwsﬂﬁﬁm
F1 WAy e, ot fafess o e | @R
T F A W i it |

P.T.O.
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Answer all the questions : 2x4~g

(A} Find the area of the region bounded vertically by
v=xand y = 6 + x and bounded horizontally py

x=0and x = §.
(B)  Consider the two-sector model :
Y, =C +1 .
C,= 0.75Y,_ + 400
I, = 200

() Find the difference equation in Y, generated by this

model.

(if)  Solve the difference equation for'Y, and determine
whether the solution path of Y, is convergent or

divergent.
(iii)  Find the value of C, given that Y, = 4,000.

(A) #FAFA % HF [ BT Ry = 2T y=6+x
BT FeAteR T wh x = 0 Te x = 5 g FHARR
ufHifog ¥



(19) 447
®) ﬁfafﬁfﬁﬁf@%ﬂﬂmmﬁanaﬂﬁq:
Y, =C+1l,
C,=0.75Y,_]+400
=200
o 79 diee g1y, T S SR FHE
Hifere |
(if) W‘Wﬂmﬁ\(,%@mﬁﬁﬂqm

R T:F»DfﬁfQ f& v, &1 3 UG (solution path)
AR (convergent) ? A 379 (divergent) |
(iii) cz»wmmﬁﬁqaﬁ:mﬁm@w%

f& v, =4,0001

1447 19 3200
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( 2 ) : 3547

Answer any rwo of the following : - 24=8

(A)

(B)

Let fx) be a function with domain (-2, 3] and range

[0, 8]. What are the domains and ranges of the following

functions ?

M (= -1

(i) 4 f ) + 1.

The given figure shows the graph of the function -
y=g(x)=px2+qx+r.

() Check which of the constants p, g and r are

>0, =0, or <0,

y
+

Y=g = p v,

(i) The graph is 'syt:x'm_uvgtric : about the line x =k
PR @Y ’ -

Finag k.

©

( 3 ) 3547

Determine the direction of logical conclusion (P — Q
or Q - P or P & Q) in case of the following
propositions :

() P : The series » " a, is convergent.

Q : lim a, = 0.

n—w —n

(i) P:x2>16

Q:x>4

frfafen & @ fedf @ & sm dfmg

(A)

B)

AH T fF fx), T (domain) [-2, 3] T TfHT
(range) [0, 8) TSN TH Hed &1 Frefafaa e
F T OWH F AR E 2

B f(=x-1)

(i) 4 f =) + 1.

frefafea fox w9 p = o) = p2 - ¢ = -
F ARG T T

P.T.O.
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(4 1547

o wla F fe feriw p gw, F @

ﬁ‘ﬁﬁ)(j!:oa‘goﬁl
y

4

»

N_

y=g(x)=pll+qx+r

(i) ﬂzaﬁ@i‘@xw%vﬁm(
¥ kw AR T Wi

symmetric)

FeR %_@. ﬂlﬁ"fﬁ? Tt (logical .

conclusion) 1 f&gm P>QAQ-PAP Q)
A wIfSU .
(H P : SO 37" a, HhER (convergent) ® |

n=1"n

Q: l‘im"*_m a, = 0.

(i) P:x2>16

Q:x>4 .

( 5 ) 3547

Answer any three of the following : 324=]2

(A) Find the equations of the tangent lines to the curve

x-1
- — H _ = 2
y Tl parallel to the line x — 2y

(B) Find the asymptotes of the following functions :

(1) y:em
) JI+x2
(i) y= :
x-1
) B L. 8‘”'—3""
(© () Evaluate the following limit “m;_.o—z_"
X
(in Consider the infinite series
2 3
2x) (2 2
1+(-3£]+[—3x'] +[?x) +... .For what values of

X doeS the series converge ? Find the sum of the
series if x = 1.2.

(D) Approximate the function fx) = x!3 by a Taylor
po]ynoniial of'degree 2 at x;, = 8 Use it to find an
approximate value of 912, Find an upper bound for the
error of approximation corresponding to the result

obtained.
P.T.O.



( 6 ) 3547
Profefen & 3 frft i @ sm dfm
A TH y=i—: W W@ x - 2y = 2 F FAART (parallel)

®)

©

D)

oyt T (tangents) ® GHIHTO A aﬁﬁﬂll
Frefafen weet =t Ieafytat (asymptotes) TTd
.

() y=eim
. V1+x?
) y= )
x-|
() dm nnng“’“'x‘z‘*"1 H WA F wifeg
2 3
(in I Hof I+(2—;—]+[%x—] +(23_x) +.. T

far #ife) « & e el ¥ T Ao
ST (converge) TR & 2 AR 2 = 12 W
U AR WA wC
BT fix) = %13 FY ro = 8§ W HIfE (degree) 2
3T TEIT (Taylor polynomial) ® afTafey
(approximate) HITT | "Tat wEEAr ¥ 918
af=e =3 (approxjmaté value) FIST | W
TR & I W=HET JR (error of approximation)

%@ S (upper bond) JTd a'ﬁ'ﬁl'ﬁl

3. Answer any four of the following :

(A)

(B)

©

) 3547
4»5=20

Graph the function g(x) and check its continuity at
x =1and x = -].

2x-1 if x<-1
g(.r)¥ x2+lif-1gx<l
x+1if x> 1
() If yJx2+1=log(x+x?+1) show that :

(@) (.t2+l)%+,\,y-—[=()

gy,
(b) (x1+l)-d?+3xz+y=0

(i) Find the point(s) of inflection of the function
f(x)=xe*.

() Let fbe twice differentiable on [0, 2], show that
if £0) =0, A1) = 2, A2) = 4, then there is an

Xy € (0, 2) such that fx) = 0.

(i) Graph the function y = 2 — |,

P.TO.



@) ®
(i)

® (a
(6)

(8 347

Find the expression for elasticity of h(x) = fx)st)
in terms of Ef and Eg, the elasticities of fix) and
g(x)' w.r..t X respectively,

Prove that S(x)=e¥" -3 has a unique solution
in the interval (1, 4),

Suppose that the interest rate 'y such that the
present value of receiving Rs. A, in ‘-z years
from now is the same as receiving Rs. Ay in o
years from now, given that I > 1. Assuming
interest is compounded annually :

() Show that Ai > A,

(i) Show that the present value of receiving

Rs. A, (1, + k) years from now is equal to
the present value of receiving Rs. AL (4 +k)
years from now.
The equation 3xen? —2y =3x24 y2 defines y as
a differentiable function of x about the point
(x, y) = (1, 0). What is the linear approximation

to y about x?

(9 ) 3547

freafafen & @ fF<f e 3 sm S
(A) TEA g(x) F.A@ FAF¢ q9T THR! x = |
x = -1 W da™ (comiuuity)%g Jfg Fifaw

2x-1if x<-1
glx)=<¢x?+1 if -1<x<I

x+ 1if x >1

® O W yJxl+li=log(x+Vaisl), B, A zWEY
f& -
(a) (x2+l)%+xy—l=0

| d’y , &
(b) (x2+l)zz—+3x-z+y—0

(i) B f(x)=xe>. B WS a3 (points of
inflection) 1 T FHifaq |
© () "H dfeg fE o, 2) W QA AR AT
(differentiable) €1 TWizw f& afE fo) = o,
=212 =4, W TH W 5 ¢ 0,2 %
s faw s = o0

(i) BET y =2 - 1| H JA@ TRUI
P.TO.
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@ hx) = ) B g (elasticity) ¥F f1x) 7 gx)

D gy S, . E 9 E, & wif
L T = ﬁﬁﬁm

(Compounded  annually) #ref ¥

() WY 5 4,5 4 |

(i) TMgT fay Wﬁ(rzw)ﬁfﬁw
HﬁEn?-}AZF. T T o @
G+H T g 8y ap A,:ﬁ- ®
R o — uf

( 11 ) 3547
.

(h) FHIETO Jxe‘*z—2y=312+y2. y & ﬁ""i

()= (1,0 % 3E-TH » B sFFeET T
%mﬁqﬁ‘nﬁamhymxd‘
-7 Ity =&z (linear approximation)
R /

Answer any fwo of the following - 2x75=|5

() For Ax) = 3x(x + 423 find the global extreme

points on the interval [-5, -1).

If fis a one-to-one twice differentiable function

__Lg(x)

with inferse & show that 8'(x)= (/'(g(x))*

Show that if FAR increasing and concave its inverse
is convex,

Show that the function Ax) = a? + py + c is
concave if @ < 0 and convex if @ > 0 without

using derivatives.

el:
Let f(x)=— 3 - Find the intervals on which
44 g3

the function is increasing and/or decreasing,



3547
(12 3547 B

[ 3 3Im Ffe
© () The curve C, passes through the origin in the Frffen % 4 a
_s5, -1 & Ao
x-y plane and its gradient is pgiven by (A) () fix) = 3x(x + 4y2° %ﬁ A [-5, 1]
dy (global) W fag (extreme points) T T
— =y ]_ 2y,-12 - . . .
o XA=x1)e* Find jts stationary points and () T ; TH-J-TF (one-to-one), A M 1K
classify them as maximum or minimum points, FEwerg wom ¥ {Hiverse;
i . f-(g(x))
g ¥ M Twive f& £0=-rros
(i) A coin and stamp dealer estimates that the value

Ty fF Afg f TEAA (increasing) 791 e
(concave) % Gl Tl yfaam I (convex)

of V(1) of his collection (in lakhs of rupees)

4
increases over time according to the following : i .
®) () T srawers Ft TeEa & IRy fF wew

function V(!)=]0008\/§' If rate of interest is 8% _f(x) = axz + bx + ¢ HAGAA % -qﬁ a <0 aqar

: I ¥ I’ 4> 0.
compounded annually, find optimal time r* for the
' ezx
‘ : e & f(0)=—— | 3 s 7
coin and stamp dealer to sell his collection such - (i) A 4+’
Hifae 59 Ig hed TGHH (increasing)
that the present value of the collection is

TN/ AGAT GEHA (decreasing) |
maximised (second order condition for optimum

© () FHC, xy THAA A A fag (origin) ¥ ToRA

need not be verified). How does a change in the

d) 2
T EH T (gradient) - = x(1-x})e ¥
discount rate changg the optimal time r* ?

P.T.O.



(14 ) 3547
W& fen fagaii (stationary points) #) F
ﬁﬁq'mﬁsﬁa@(maximm)mﬁﬁw
(minimum) % ¥ it e
unfm%ﬁ‘iamﬁwif%rﬁwmﬁw
Wtﬁﬁ@swmvm(m
T ) TR e v V(1) = 1000e Vs
%ﬂwmtlﬂﬁwz‘{s%i
IE Twgfy B @ W o @
T sy wow 2 3=y ¥AH (optimal)
T I R o W o g
TH T sfimmm @) (7= ¥ fedta
maﬁmaﬁwhamﬁaﬂwm
T )1 W T (discount rate) ¥ 9ftaedy

eraﬁm'awqﬁaﬁhm
t 2

( 15 ) 3547

L}
Answer any four of the following : 4-5-20

(A) () Show that for any two n * n matrices A and
B, tr(AB) = tr(BA), where tr(A) denotes the trace
of a n x n matrix A,

(i) Find the rank of the following matrix for all values

of the parameter A :

3 5 7-A
2 X -6

(B) () Solve the following system of equations :
X-Y+2=0
X+2Y -2 - 0
2X+Y +3Z=0

(i)  What are degrees of freedom ? Determine the
number of degrees of freedom of the above system
of equations.

PTO.



(16 ) 3547

(©)  Given that {y w) is a linearly independent set of

Vectors in some vector Space V, prove that -

() the set {u, v} is linearly independent.

(i) the set {u, u + v} is linearly independent.

(i) the set {u + v, v ¢ w). is linear]y independent,
(D)  Consider the f‘ollowing system of equations -

_mlx -+ y = bl

]

_mzr + y b2
() Prove that if ™ # my, then the system of equations

has exactly one solution. Find the solution.

(i) Suppose that M) = my. Then under what conditions

will the system of equations be consistent ?

B () Letv be any vector of length 3. Let A = (v, 2v, 3v)
be the 3 x 3 matrix with columns v, 2v, 3v, Prove

that A is singular.

(i)  Find 'equation of the line formed at interscctions

of the two planes :

X - 5Y + 32 = 1] and—3X+2Y~ZZ=—7.

(17 )y 3547

frafafes 4 & i am @ sm Af

() ToEe foF Ffl D x nBfTFT AT B Y
tr(AB) = tr(BA), & tr(A), n x n BfgaFd A &

(A)

?ﬂ (trace) H T F@ R

(if) WTEC (parameter) A & |t e %T"[ Fr=fafaa
Afzdm & HIfE (rank) T FIfAW -

1 2 4
3 5 7=
2 A -6

®) (). Freafafea st fwm (system of equations)
N TA Hiew

X-Y+Z=0
X +2Y -Z=0

2X+ Y +3Z =0

P.T.O.
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