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The figures in the margin indicate full marks
for the questions.

Q. No. 1 (a-j) carries 1 mark eacl ...................c.......... 1x10 =10
Q. Nos. 2-13 carry 4 marks eacly ..............cccooovuvenn. 4x12 = 48
Q. Nos. 14-20 carry 6 marks eacli................c.ccccoevevnec.. 6x7 =42
F S —
‘Total =100

Contd.




Answer the following questions :

1x10=10

TR A See e

{a)

(b)

(c)

(@)
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State true or false :

SENCAAR R

Relation R in the set of population A of a town at a particular

time given by R ={(x, y): x is husband of y} is reflexive but
not symmetric.

<51 R A U IR TR RS A © weRs T ?

R={(x,y): x, y 2 Fifews | ofewsim g ofomm 73

Write the condition of coplanarity of the lines 7 =d, + 4, and
Py=by+ pib, -

Ko=a + A, U T, = by + ub, @RUER G(F AICETE (TR 5606w
Given s={1,2,3,4}. Find f ' (if exist) of the function f:s—s
defined by f=1(1,4,),(2 3),(3,2), (4, 1)}

ol =g s={1,2,3,4} | f:s— s & WEHT

F=414,),(23), 3 2), (4 1) ==HR 1 Shea @ ang)|

h}, then find ]2"/@], for some ne /.
la 2
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Find the second order derivative of the function logx with
respect to x.

x AT log x TR B e wREEE fmed |

Find the maximum value, if any, of the function f given by

f(x)=x* on [-21].

[-2,1] © f(x)=x> TR o 7w, 7 @i, TEe

Let G=i+2j and b =2i+ j. Are the vectors a and b equal?
Explain.

@ T G=i+2] UR b=2{+j1 d W& b (T TR T ? =
EXIN

Find the distance between the two planes 2x+3y+4z =4 and
4x +6y+8z=12.

Ox+3y+4z=4 TR 4x+6y+8z=12 ATEH YL\ AT YI%
Tleeat

If A is a non-singular square matrix of order 3x3 such that
ladj Al =36, find [A].

afirg A @Bl 3x3 WAR TPRIFAW ] GIea= A |adj Al = 36, (90T
|A| 7 5 Tfaea

o . .2
Differentiate sin’x w.r.t. cos’x.
cos® x FATE sin’ x I TG el |
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Draw the graph of inverse trigonometric function fl (x):cos'lx-
Also mention its range and domain. 2+(1+1)=4

efersm farefadia wm f(x) = cos ' x 7 @ e 7| AT TR AR
e wifirre Traw a=|

Or / g2<)
Find the principal value of cos (- 1/2). Also evaluate
tan'](w/g)—cot'l(—\/g]. 2+2=4
cos™ (-1/2) 3 3% 7 et e tan” (V3)- cot™ (- V3) 2 7 fea 7=

Answer (i) and (i) or (a) and (b):
TER R () TR (i) G2 (a) T ()¢

. 4x+3

) 1 SX)=2727, x22/3, then show that (fe f)(x)=x for
all x=2/3. 2
W f(x)= X3

6x_4 X#2/3, (0T YA @ AWA x#2/3 T AA
(feNx)=x.

(i) Find the slope of the tangent to the curve y=3x*-4x at

x=4. 2
Y=3x"~4x 7T x =4 Tz Gay vefen wmee Theal
or/ wzfar
(a) Give examples of two functions f:—>Z and g: Z 5 7 such
that g f is injective but g is not injective, 2

T [ o 2 WRe g0 o A Twed e ans go [ Glbaws,
e g v

34T MATH < [4]

(b) Find the approximate change in the volume V;)»f a cube of sn/l‘r
N 1 . N 3 N 7
x meters caused by increasing the side by 2%.

51 e =Tt e x b aife 2% e wrre va wpi vfada ki

41|
4. Find the points of discontinuity of the greatest in(vp,‘(-r function
defined by f(x)=[x], where [x] denotes the greatest integer less
A 2 y
than or equal to x.
qred N wEa e i e wm f()) = [x], T [x] @ x € 3T Al ekl
qEEH T TR JUE | DM Ao wawa fasy Sfaean
or/ w4t
Find the value(s) of k so that the function fis continuous at x = 7/2,
kcos.\" x# /2 )
where f(x)=1{7-2x
{ 3 , x=x/2
x=x/2 Re fom ke 2 k2 W TEea w
m. x#x/2
f(x)={7-2x
3, x==zf2
; 4
5. Evaluate:
@ Ry =0
£2
[ O
x°-5x+6
Or/ Qe
jf xdx )
gl sinx
34T MATH [5] Contd.



6. Find the area lying between the curve y‘z =4x and linc y=2x.

4

Yy’ =4x AT YR y=2x @SE wieA o o Laeal
Or / G«at

The area between x = y° and x - 4 is divided into two equal parts
by the line x=a. Find the value of a. 4
x=y? G R x =4 AETANCEA WA (RIS AAE X = a FAAEANCIE

7ol T wikee faee wra, cefent 2@ q 4w fefy wa

7. Write the order and degree (if defined) of the differential equation

2 ‘\5 2 )
(ZTg +[%J +COS(%J+1=O' Verify that y=v1+x* is a

d,
solution of the differential equation ay= 2

1+%2° 1+1+42=4

3. 85 \2 N
(d—lz/J ‘(Z_/’ ’COS(%J+1=0 T A T A 1)
Lax

— 9y __xy
(i =) it o @1y <N1s kP 07T 7 e e

GBI T |
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8. Show that the family of curves for which the slope of

Or /[ w47

i 4 oy Werentinl eepsation
Find o particular solution of the follerwing differentisl e

{ %
satisfying the given condition 4

X(xz 1)3% 1, y=0 when x 2

Wy Covnnd o3 s SEH 00 &
) 47 -7 b am Gr Al PLER HES A LAY
e Sa) w5 a5 4 a wAls SIS A

x(x’——l)g—x«rl s Y=0 G

f the tapgent

p :'.,.T.y_ is oivent by 1 -1 » oy, whete
at any point (x, y) on itis 2y ' given by i -y "y,

¢ is an arbitrary constant.

i .3
X -y ’
ey (A & 7T Aagrrn G 94 (x, y) B TR T oy e
@ A 79 X -yl = ox, 7% ¢ &5 wHs v
Or /) w42
(o 2y dy i )
Solve the differential equation x+ 2y ‘f—lr =y (y>0)
{x + 3,}2) 4P y (y > 0) =tww 7amaers 7o 72
' ’ dx =
T MATH (7} Cortd



9. LetG=i+4j+2Kk, b=3i-2j+7k and &=2{ - j+4k. Find a vector
d which is perpendicular to both @ and b and ¢d=15. 4
WA TH A=144)40K, D=3i-2j+7k WR G=2i-j+4k | d (ST
G G b Tewa eqe @8 v ¢d =15 27, d SR

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and (5, -2, 3). 4
R WR (5, -2, 3) A I @R @R (234 Uik Fha R AT [
F11

Or/ 924!
Find the vector and Cartesian equations of the planes that pass
through the point'(1, 0, - 2) and the normal to the plane is { + j-k .
4

FACAR (ST W& FGE R sEhaad Sliea faa (1,0, -2) Ry e 7w wim
R CAIG {4 j-k (ST TSN AE |

11. Find the values of k so that the lines
1-x _7y-14 z-3 7-7x _y-5_6-2z
T ok oL and k1 3 e at right angles.

4
l-x “7y~14 z-3
k 3 9 Tfiea wite —— = =2
Tfea e > o 5 (R
7-7x _y-5_6-z
— =T = —— (U E W
3k 1
3T MATH (81
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An unbiased die is thrown twice. Let the event E be ‘even number
on the first throw’ and F the event ‘even number on the second
throw”. Check the independence of the events E and F. 4

51 i A A wleiE o1l 2 | Al 5, A<l WS Yol AT (oA oIt
E i ST wre a1 el (ol ot F | E Wi F 4 FOger AT 4l |

In answering a question on a multiple choice test, a student cither

3 o7
knows the answer or guesses. Let 2 be the probability that he

knows the answer and :1}- be the probability that he guesses.
Assuming that a student who guesses at the answer will be correct
with probability 211- What is the probability that the student knows
the answer given that he answered it correctly ? 4
2 e AT 24 T AN T TR TEACS] F A AL (F W AT
forSa T | 181 TF WG SEAlh! A ARl % e S AT LR e
1\ g A o e s e ] = o e < wre T
wETa i, (90 (0¢ (1 TEAhl Tie Sf el R ¢
Oor / g4t

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twice, find the probability distribution of
number of tails. 4
<51 s @B A5 ara Ty R <rets 3 el @ I did @ A1g 752
w4 el 255 Tfea
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14. Answer (i) and (ii) or (a) and (b):

Tea T4l (i) W (i) G (a) T (D) §

i) 1f A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB=BA. 4

A IR BBl T e i (N T ordedl (1 AB e RS 29
aft Wiz iz AB = BA.

(i) Construct a 2x1 matrix A whose elements are given by
a;=2i-j. Write A". 1+1=2

Bl 2x1 (N A 9129 RN AR T fran g @, =2i-j 1 A" i

Or / 93t
X X 6 4
(@ Given 3[ y}: N xxy
z w -1 2w zZ+w 3
Find the values of x, y, z and w. 4

3|ix y] X 6 4 x+y
= +

z wJ -1 2w] |z+w 3

x, Y, z T= w 3 TW [ 7=

(b) Give example of 2x2 matrices A and B such that
AB # BA. 2

2x2 (FHH A U B Tured W 40 AB = BA |

34T MATH [10]
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15. If a, b, c are positive and unequal, show that the value of the

determinant 6

a b ¢
a=lb ¢ is negative.
¢c a b

a
A=|b ¢ a| =€E

or/ w4t

3 2
For the matrix A=[ ], find the numbers a and b such that
1

1

A2 +aqA + bl =0 where Iand O respectively are identity matrix and

sero matrix of order 2x2. Also find A™'. 442=6

3 2
A=[ ]Cﬁﬁmmamm'ﬁmambiﬁww < A21a@A+bl=0
11

Te [ TR 0 T 2x2 AR W G R W CTEEE | a8 AT
Tfaear
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16, Answer (i) and (i) or (a) and h):

G (i) A (i) @ () S ()

Y I Py
(i) Iind 'I. where
lx

sy cosxy -k okois an arbitrary constant,

diy

xSl e sin’ g cosxy < kb agfizn g

(i) 11 y=cos'x, find 4Y

; in terms of 1y alone.

olx

ity = cos 'y, wa TER G A°Y e

v’
Or / @4l

] dy dy
o Y e )

ind x ( ix ferear )
fa) (cosx)" - (cosy)'
(b) X=alfvsng)

y=a(l-cos)
17. Find the values of x for which Y= xt (x ,r))) is

function,

x A f6 e a2 (o ) A B A e ) e

T MATH [12]

44226

Soan increasing

18,

10,

3T MATIH

(i

(i)

Fvaluate @ (any two)

or [ w4l

Show that the funetion given by f(x)- sinx s ulrictly

e
3

decrensing in ()2, n).
e aal @ f(x) - sinx A al (il 2wl l(hl (a2, 2) @ 7 LERN

A balloon, which always remaing sphericnl on inflation, is
being inflated by pumping, in 900 cubic centimetres of gas per
second. Find the rate nt which the radiugs of the balloon
increases when the radius in 15 cn. 3
R e e e e R AT A Al s Q00 el el (e 21
A il el 99 1 AR i f o afi w1 Gfaeal e

Al 16 il

31326

it Bl At s (Rl yol)

i)

J.' \/l{m_,\ dx

S X Cos X

! 2
(ii) I,\(' Y dx
0

fiii) [ (tog x)’

Find the area of the trinngle with vertices A (1,1, 2), B(2,3,5) and

cQ,5,5). 6

«br fagea Aefaga g A(11,2), B(2,3,5) W C(1,5,5) 20
farweihia b Gfeea

[13] Contd.



or/ w4l i
e y apty 3 GEskion
i A A T - A merchant plans to sell two types of personal Uuh,u{)!’ r /f r:" : .,.-‘:i
(M For the piven vectors o2~ j42k and i j-k, find model and o portable model that will cost 5 'Q“f‘_”:’)" -‘,:‘,,’
oG b 2 R, 40,000 respectively, He estimates thist the total monthy iA.-,r‘( ;
the unit vector in the direction of the vector d+ b, of computers will not exceed 250 units. Deterrmine tkw} ,m,,: > ,,l,/
‘ T 4 F should stocx
: units of each type of computers which the rmerchant l O
’ ivh o 1 i % 1 warnt Lo vest more 1z
=20 o 2K W ey J -k ceBabt fwan picst db (A4 : to get maximum profit if he does npot want 10 m,m s Rs 4,500
; Ru, 70 lakhs and if his profit on the desktop model 15 s 9, v
el il and on portable model is Rs, 5,000
; ' PR W% wana aflgary 2L ARNaE
(i) Show that the points A(-2,3,5), B(1,2,3) and C(7,0,-1) St AT (T 4 A Alammmray wE e AG Do
are collinear. 4 3 Afqanzn arg wa Liuh v G 25,000 Y Wi 4(),4)()‘}:47; Z :(f; ”
' Senid wfa (Al (u ars v Aled SR T 2Ceanz 250 GATElE Wint w7
‘ e i Sy LTI v AR W (T A7)
GHedl (1 A(-2,3,5), 1(1,2,3) "4 C(7,0,-1) fayrags o AT 70 A Sares wfun HeTme et S o ey
oz Ao TTR 4,500 7% U
A | wa. Afaggrmen arnfara oferhire wred AE=E TR 4,500 ; -
. | ) : F—, wrEa AATE TR VA Y
5 000 Tl 23, (2 A fasalta wier LA 7 wires A A
20. Solve graphically the following linear programming problems: 6
e S A tafua wrafay soue smam aa
Maximize and minimize Z = x + 2y
subject to
W
X +2y 2100
2x-y <0
2x+y <200
x,yz0
Z = x + 2y % A WA 5AEE T Tl 1
x+2y 2100
2x -y <0 :
2x 4y <200 3
x,yz0 »
34T MATH
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