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( 2 ) 3547 ( 3 )

Answer any fwo of the following : oxdeg | | (C) Determine the direction of logical conclusion (P -
(A) Let flx) be a function with domain [-2, 3] and range | PR T EE B0 5 T e
[0, 8]. What are the domains and ranges of the following | propositions :
functions ? & .
(/) P : The series anlan is convergent.
@) S(=x-1)
Q:lim & =0.
(i 4 (=) + 1.
, | ' () P :x*>16
(B) The given figure shows the \Q@-‘ of the' function :
(/) Check whic &he constants p, g and r are . frefafes § @ =l @ & WX SISQ
>0,=0, or < 0. .
| (A) TF TAE R fx), T (domain) [-2, 3] T T
y - : '
&
(range) [0, 8] Tl Weh hald 71 Fr=fefed
® F OWE 9 IRW ¥ ?
: B =l
: > X
g () 4 f =)+ L
y=gl)=p® + gx +r ® Trefafen o3 w1 y = gx) = p? + g
(i) The graph is symmetric about the line x = k. | H ARW S T ¢
Find k.
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©

3547
() <A wifse few W}%qarﬁ .
aﬁ?—ﬁ'—@>o,=ga<0%|

(i) TE NG 1\ &q}gﬁiw (symmetric)
Tk ® M ¥@ e
frafafea weal 3q s fswd (logical

conclusion) T W(P—)QWQ—)PWPHQ)
Fd  hifeg

() . Soft > 3‘|ﬁTHTﬂ' (convergent) €|

n=I ”

Q :lim, , a, =0.

(i) P:x?>16

Q:x>4

Answer any-three of the following :

(A)

®)

©

®)

( 5 ) 3547

3%4=12

Find the equations of the tangent lines to the curve
_XL parallel to the | 2 =2

gy I to the line x y ‘

Find thé asymptotes of the following functions :

1

() y=etx
i+ x?
#H Y=
(r;) Evaluate the following limit lim e"“ﬂ;2 or-1
(ij) Consider the infinite series

2x 2%\ (2x :
1+ ZX | 4| =] +| = | +... .For what values of
3 3 g
+ does the series converge ? Find the sum of the
series if x = 1.2.
Approximate the function flx) = x!3 by a Taylor
polynomial of degree 2 at x; = 8. Use it to find an
approximate value of 913, Find an upper bound for the

error of approximation corresponding to the result

obtained.

P.TO.
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frefefom & @ fF @ @ Sw AR

(A) aﬁy——aﬁ’&sﬂx 2y =2 & HAFRR (parallel)

®)

©

D)

oyt et (tangents) H  FHiEHTO T - Hife
fr=fafe weet &t Wﬁﬁﬁ (asymptotes) FTq
HifE

1

(f) y:e:x'
_Vi+x? s@®
(@ y= . %
x—1

() nmm%@ N HH WE

o v S B2
foam ﬁﬁl’lll x & f& AF ¥g @@ 9o
YT (converge) Bt & ? AR x = 12 A
a9 w1 ARE T e

= x! & x) = 8 W FIfE (degree) 2 F

2R WIS (Taylor polynomial) ¥ Hf-Terfed

(approximate) hIFSTT| 3HH! Herar 4@ 917 &I

WfSHe /M (approximate value) T FHITC | <

RO & T Gfed qfE (eror of approximation)

' T (upper bond) A THITSIC |

BT fx)

3547

3, Answer /any four of the following :

(A)

®)

©

3547

4x5-20

Graph the function g(x) and check its continuity at
x=1and x = 1.
2x-1 if x<-1
glx)=qx2+1 if -1<x <1
x %1 H x>]
() If pJx2+1=log(x++x?+1) show that :

dy

(a) (x2+l)a+xy—1=0

2
B & +1)‘;x—§+3x%+y =0

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

() Let f be twice differentiable on [0, 2], show that
if £0) = 0, A1) = 2, f2) = 4, then there is an

xy € (0, 2) such that f"(x) = 0.

~ (i) Graph the function y = k2 = 1],

PIX).
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3547

(D) () Find the expression for elasticity of h(x) = fx)e®) freafafeq 5 ¥ fEgl =91 % IW T
in terms of E; and E | the elasticiti
_ ' g the elasticities of f{x) anq (A) BT g(x) IRE sART  qUl Bﬂ&""l X

g(x) wrt x respectively.

x = -1 W Hiaed (continuity) %ﬂ Sire =i
(i) Prove that f(x)=e¥* -3 has a unique solution

2x—1 if x<-1
in the interval (1, 4)..

Z(x)=1x2+1 if=1<x <1

E) (a) Suppose that the interes&rate '¥ such- that the r+1if x>1

& : .
present Yalue of lgk)%l\nng Rs. A, in t, years ® O gfe 3 Jx2+1=log (x+ [x2+1), €l, i g

& :

from now is ts\&gsame as receiving Rs. A, in ¢

N :
years fromsnow, given that 7, > f;. Assuming

| @ ) Lrmy-1=0
interest is.compounded annually : '

L . TR
() Showsthat A, > A, ) (x2+l)&x—3+3xa+yv0
(i) Show that the present value of receiving | (i) BEE f(x)=xe~*. = tﬁg ﬁﬁaﬁ tnoint
Rs. A,, (1, + k) years from now is equal to | iblostioH) N wa

the present value of receiving Rs. Ay, (fy /) |

© () W et fF 0, 2] W A IR FFA

years from now.

(differentiable) ¥1 Tuisw & af o) -

(b) The equation 3xe®? —2y =3x2+y?2 defines y as :
| AN =2,/2) =4 T TH T x; € (0, 2
a differentiable function of x about the point
' o fae 7 = 0 1
(x, ¥) = (1, 0). What is the linear approximation

(i) By = x2 — 1| 1 NG AR
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® O k) =fFOH TR (elasticity) ¥ ) T

®)

(if)

(a)

¢ 10) 3547

8(x)

H x ®H WAH A=, wH E,TE, % W
H §E A it

fas #INT & fo)=e_3 F1 s
(I, 9 ¥ TF T (unique) &1 ¥
Wﬁmﬁra‘s%ﬁ%mw
mﬁzzﬁﬁﬂr@%aﬁfxs &
ufer = aﬁﬂg $%=a (présentvalue) T8 §
(, 99 B WK BRIt A, T ® Uf
® HOHM e TR R, W o4, >

_%W@%mﬁaﬁmaﬁﬁq'

(Compounded annually) =l % :

() <uisy T A, > A,

'(:;)wﬁ'sqﬁmﬁ(zz+k)ﬁﬁw

B A A, % B A 7 I D
(:ﬁk)&tﬁﬁmﬂ?ﬁﬁm"‘@
Ert il T i i

Answer any two of the following :

(A)

B)

( 11 ) 3547

(b) SEIERY 3.re"*'2—2y=3x2+y2, v Eal f'ﬂ?g:

@

(i)

)

(i1)

Download all NOTES and PAPERS at StudentSuvidha.com

(x, ) = (1, 0) T SE-UH x P FHTE Feq
% ® F gftwfod wwa 21, @ o8
-9 [T G2 (linear approximation)
T ?

227.5=15
For flx) = 3x(x + 4)27 find the global extreme

points on the interval [-5, —I].

If fis a one-to-one twice differentiable function

" f(g(x))
with inverse g, show that & (x)=—m_
Show that if f is increasing and concave its inverse

1S convex.

Show that the function fix) = ax? + bx + ¢ is
concave if @ < 0 and convex if @ > 0 without

using derivatives,

2x
e -
L Find the intervals on which

Let f(x)=

the function is increasing and/or decreasing.

P.TO.
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©

0]

(in)

( 12 ) 3547

The curve C,; passes through the origin in the

x-y plane and its gradient is given by

dy

ol e :
a—:x(l—xz)e *". Find its stationary points and

classify them as maximum or minimum points.

A coin and stamp dealer estimates that the value

\\Q
of V() of his cgg@etlon (in“ldkhs of rupees)
N
&Q

increases m@ time saceording to the following :

* function Vi) ~10003\f If rate of interest is 8%

compounded annually, find optimal time t* for the
coin and stamp dealer to sell his collection such
that the present value of the collection is
maximised (second order condition for optimum
in the

need not be verified). How does a change !

* 7
discount rate change the optimal time t

( 13 )

prefafen § @ frdl @ ® W AR

a) @ fx) = 3x(x + 427 ¥ A [-5, 1] § A
(global) ={H ﬁ'ﬁ\; (extreme points) 1A T

Lad

(i) afg qa:*—.ﬁ—q¢ (one-to-one), o
Wﬁa e & frme wied (inv

wey— o e
g%, @ =izw f& &= Ao

T9IET % af€ fTEHA (increasing) T1
(concave) T ESSE yfged 3T (con
T |

® () T srawesi # weEd & gwisy R
ﬂx)=ax2ﬂ-bx+c3‘{aﬁ@_%qﬁagc
St § Ak a4 > o0

(i) AW s e f(x)_ .
Fifr 58 a8 HeH IEHE  (incre

A/ AYAT FHHH (decreasing) 7

© () WC, ry THIA H A g (origin) § -

% qgl gHhl @A (gradient) %= x(1-x2%)e
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( 14 ) 3547

ESETNIS ﬁﬁaﬁ (stationary points) %l Fg

FIfSw 7o 3% = (maximum) I s
(minimum) ® ®Y H Wﬁ% a’ﬁﬁ‘l'QI

) Toarml 9 o fehdl & @ =R W

e T 6 Sh W' w1 9 v, (v
T H) §HE & F}g;\}fﬂ Vot —
F  ITER Tﬁg@% I &N W 8% T,
aﬁaﬁmﬁ %Y, @ 39 SN &

fu oo e H F9T FT T=AH (optimal)
T ¢~ 9@ HINT 9 W 3HE IR H
FAqH Hea sifead A (g ?g e
FH H TG R FoAMId HLA hl SERIRA
T ¥)1 W F T (discount rate) T TR
ToTH W o+ F) fRE YHR gRafdd S

T 7

Answer any four of the following :

A @
(ii)
®
(if)

(15 )

3547
4x5-2(
Show that for any fwo n X n matrices A and
B, tr(AB) = tr(BA), where tr(A) denotes the trace
of a n x n matrix A.

Find the rank of the following matrix for all values

of the parameter A :

1 2 4
3 5 7-A2
2 A -6

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

What are degrees of freedom ? Determine the
number of degrees of freedom of the above system

of equations.

P.T.O.
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©

D)

®)

( 16 ) 3547

Given that {u, v, w} is a linearly independent set of

vectors in some vector space V, prove that :
(/) the set {u, v} is linearly independent.
(if) the set {u, u + v} is linearly independent.
(iif) the set {# + v, v + w} is linearly independent,
Consider the following system of equations :
$
N
()  Prove that if m, sz, then the.system of equations

has exact]y one solution, Find the solution.

(i) Suppose that m; =ah,. Then under what conditions

will the system of equations be consistent ?

()  Let v 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 intersections

of the two planes :

X - 5Y +3Z =11 and -3X + 2Y - 2Z = 7.

Download all NOTES and PAPERS at StudentSuvidha.com

( 17 ) 3547
freffar § @ el WX B W G

A L @) Y fF Bl R0 ox 0 HeFE A T B R

tr(AB) = tr(BA), T8I tr(A), n x n HEFT A B

9 (trace) I oW HL E

(i) TS (parameter) A % gt 7M1 ?q Fr=fefea
e F1 B (rank) T FHTT

| 4
3 5 7-x
2 A -6

(B) .(0 Frfafea HH Ty ﬁaﬂ'q (system of equations)
G 1

X-Y+Z=0p
2X +Y +37 =

ETO.
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©

D)

( 1% ) 3547

(ii) A=A aﬁﬁ:‘!ﬁ (degrees of freedom) = ﬁm}
3 7 swm wEOT FEE w1 s
A W gem W FR

At we e e T (wov o wy R wRy
T (vector space) V T ewa: @aA (linearly f

independent) gfeslt (vectors) Al %ﬂﬂﬁm &

Q
\Q(Z)-
() TH=A {u v} R v

(i) WIS {u, u + v} Yawd: @O Tl

(fﬁ)ﬁﬁ?ﬁm{u+v,v+w}:u:@aﬁ:'ﬁﬁa%i:.

frfafea gifteo e W faem &ifee ¢
—mx + y = b

(0 TR B Ay # my, A T

F1 I TF T ¥ 3@ B B TE@ A

(19 3547

(i) I FED 'Clﬁ{ml - mzfﬁ fo vl & endim
[ e gt e ESEG (consistent) BT ?

() WA wifag fd oy, o 3 &1 HE Gy ¥
A oifT R A = @, 2v, 3v) Th 3 x 3 Higaw
%ﬁl’ﬂ%ﬁm:{v,h,iivg'l ﬁ?@mﬁ

A fa@&or (singular) T

() TEAE X - 5Y +3Z = 11 & -3X + 2Y
~ 07 ==} yfdea%a (intersection) T fafda
Y@ & gHiE [ RIS
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