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1. Answer the following questions :

1x10=10

O] oMTARY Twd ¢

\(y/‘State true or false :

(b)

(c)

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

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

9Bt RS ATE G4 5T TR IO A © AE&ERE TIF
R={x y): x y I fiRce } dfowain foe afem 7=

Write the condition of coplanarity of the lines r, =a; + Ad, and

7 =a, +Ady S F2=51+;,z52 (UG (T TAAOTE @aﬁs\?gﬁ%m{

Given s ={l, 2,3, 4}. Find f - (if exist) of the function f:s—s
defined by f={(1,4,),(2,3),(3,2),(4,1)}

ﬁﬂTWs:{l,Q,S,ﬁ}}l fis—>s (@ &ERT
F={14),(23),3,2)41) FTmoEa [ e (FF A |

1 4
If .A={ ], then find |2"A , for some ne V.
2

M A={1 QJ, (o3 @ ne &Y I3I@ |2”A‘ Sferedr |

[2]
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(e)

(9)

(h)

()

0)
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Find the second order derivative of the function log x. wifh
respect to x.

x AT log x TEwd O OS] SREHE Gie1edl |

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

F) =2 on [-2,1].

2,1 © f(x)=x? Wﬂﬁ%m,qﬁm%@ml

Let G=i+2j and bh=2{ + j. Are the vectors @ and b equal?
Explain. | ' |

@ TA G=1+2] Nk b=2i+]| d 9% b (O I ? T
40|

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

2x+3y+4z=4 WR 4x+6y+8z=12 ANow I WG I
Bfeel | |

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

IMCZ A 96l 3x3 QR TFFNH 351 (Tee® W ACS |adj A = 36, (9@
|A| T TN Tferet |

Differentiate sin’x w.r.t. cos? x.
cos? x AATE sin’ x I SRTEAG Go16dl |
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Draw the graph of inverse trigonometric function f(x)=cos™ x-

Also

o

mention its range and domain, 2+(1+1)=4

AT RS T f(x) = cos | x 3 (A1 WE AN | AT 2R~
0 WMewa TEY I 1

Find

tan_l(\[?:)—cot_l(— \E)
Hl(— 1/2) I3 N TSfereat | =it tan“l(\/g)—- cot_l(— \/5) 3 5 el 10

coSs

Or/ 93|

the principal value of cos™'(-1/2). Also evaluate
2+2=4

y Answer (i) and (i) or (a) and {b):
Tt I (i) O (i) SR (a) S (b) 3

(1)

(1)

(a)

If f(x)= x+2,'x¢2/3 then show that (fo f)(x)=x for
all x#2/3. 2
M f(x)= gxfi, x#2/3, (ST (Ye (A x#2/3 I I
(feof)(x)=x.

Find the slope of the tangent to the curve y:3x2 —4x at
x=4. | 2

y=3x"-4x 399 x =4 50 5ql g 2ol Tienea |

Or/ 924!
Give examples of two functions f: N — Z and g: .7 —» Z such
that go f is injective but g is not injective. | 2

W W fN > Z W g Z > Z I onegd fm aes go fwrssrw

| 8 g M I |
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- where f(x)=<7-2x’

(b) Find the approximate change in the volume Vof a cube of side

x meters caused by increasing the side by 2%. 2
01 w1 2ol wife x f5E 1 Wifs 2% ifore Siwea v a o sifaada fofa
39 |

Find the points of discontinuity of the greatest integer function

defined by f(x)=[x], where [x] denotes the greatest integer less

than or equal to x. 4

TG TG TR G GG R & f(x) = [x], TS [x] @ x SCB 7 A TG
IZaW TR R IE | TR Rifeger e g Sfee | |

Or / 92t

Find the value(s) of k so that the function fis continuous at x = 7f2,

kcos x

x # /2 4
3 , x=m2

x=7/2 RYe T wRfed RGT k I T Tferedt 36

kcosx s D
f(x): 7?—2)6’

8 , x=z/2

\_/{ Evaluate : : | o | +

J‘ x?+1
. x2——5-x+6

0

T [T =1 ¢

dx
Or/ 94!

f xdx
l+sinx

34T MATH - [5] . - | Contd.



: . . 2 T -
6.  Find the area lying between the curve y° - 4x and line y=2x.
4

Y’ = dx @ R y = 2x (AASKE SN@a (waq Ffa Slaedl |

Or/ 94
The area between x = y"a and x - 4 is divided into two equal parts
by the line x =a. Find the value of a. . 4
x=y® I AR x=4 FHEEACIT WG (Fad AMZ X = a AGFACIE

75! I TS [Kow wF, (ofod! 20 a I I [y <=1 |

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

dx dx

2.\ 2 .
(d—y} +[§£} + cos [d—y]+1=0. Verify that y:m is a

dy __xy

solution of the differential equation = 7. 1+1+2=4
dx 1+x

2.\ 2
[d y} +(dy] +cos[gj+1=o G HAPICOIR T e MG

dx X

- — dy Xy |
(T @g) & | qgm B @ oy =V1+x?, ax 1e52 e AN

GO] AN |

34T MATH ' [6]




Or / Qe3y

Find a particular solution of the following differential equation

satisfving the given condition : 4

2 dy
XX = 1) — = 1 - = e (=2
( )d.\‘ y ¥y =0 when x

o il SR FNEREGR 2WE 5 P 4t arein) fagsr e BiFed 2
.2 )dy '
x x —1_?&:1 ; y=0 @Afen x=2

8. Show that the family of curves for which the slope of the tangent

2
X +

: oy y . .
at any point (x,y) on itis oy is given by x? — y? = cx, where

c is an arbitrary constant. 4
x*+y°
rEal (@ <51 3T SRR ReE R (x, y) © ™ kel o 20,
3R ARG 22 x° -y’ =cx, T ¢ 9ol AT &35 |
Or / 9!
; 2\ d
Solve the differential equation (x + 3y’3) Exg =y (y>0) 4

(X+3y2)cdix—y=y (y > 0) SR FTIPLECH! ARL 41 |

34T MATH [7] Contd.
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10.

11.

" Let d =1 A 4) 4Ok, b=3i Qj ¢ 7k and ¢ = 2i J+ 4k . Find a vector

d which is perpendicular to both d and b and éd=15, 4

WEF d=1+4j42k, b=31 -2j+7k % ¢=2i-j+4k | d (SFH
d W@ b TOWI eo4TS &Y G4 ¢.d =15 2, d Tfeal

Find the vector and the Cartesian equations of the lines that passes

through the origin and (5, -2, 3). 4

R o1 (5, -2, 3) K93 TMEE AR @3- (551 ©1% FIOG R A9 fFefa
| | -

Or / </

Find the vector and Cartesian equations of the planes that pass

through the point (1, 0, —2) and the normal to the planeis i + j—k -
4

FANOTR (O3 S PG T Sferedt R (1, 0, —2) v eens I ==
I R {4+ j-k (O TIOR U |
Find the values of k so that the lines

l-x 7y-14 z-3 7-7Tx _y-5_6-2
= = and = =
3 2k 2 3k 1 3

are at right angles.

4




—~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

1 s ot vara WETHIS (511 T8 | HA 3%, 2lefel WS A AT CoATa] Ay
E @R faS wfers g sigan (o1 WOA151 F | E @i F 4 909 AarE a4

13. In answering a question on a multiple choice test, a student either

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

1
knows the answer and. 2 be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct

: e 1 e s :
with probability e What is the probability that the student knows

the answer given that he answered it correctly ? 4

R RS AR 21 T RIS G Qa8 TGB! T I 72 (o1 S €7
; 3

T3 | 1 2 IS TR T T e memﬁwﬁww ©

% | S AT o TR 2 el % 1 «feet 3 e et
YRS T, (o0 (98 (T TGB! it O TSIl e 2
| or/ wzar

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

€01 g1 Z5 17 Sfa AT T2 IR0 7pRocs 3 6t @RS @ oie 20 | 2 #52
MRAF FBIRS! 357 Teredl |
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14, Answer (i) and (ii) or (a) and (b):
e 9 (i) % (i) G () TR (b) ¢

() If A and B are symmetric matrices of the same order, then
¢ prove that AB is symmetric if and only if AB= BA. 4

A % B! 9T 9o TR e X0 (4edl (71 AB e S 29
T =ie I AB= BA.

\/ﬁfé)nstruct a 2x1 matrix A whose elements are given by
: a; =2i—j. Write A'. 1+1=2
41 2x1 GTIFT A o197 31 T (et el o ay = 2i~j 1 A" Fordl

Or/ g2

x Yy x 6 4 x+y
(a) /" Given 3 = + -
z w -1 2w] |[z+w 3

Find the values of x, y, z and w. 4
et wiiCR

{x y x 6 4 X+Y P
3 = + ' <

z w -1 2w] |z+w 3
X, Yy, z 9% w I A 7 0

(b) Give example of 2x2 matrices A and B such that
2

AB # BA.
2x2 (53 A @R B Twizad Wl A AB = BA |

34T MATH | ©[10]
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15_/11" a. b, ¢ are positive and unequal, show that the value of the
W determinant

For the matrix A —{

is negative.

AN |

A

Or / 9«

3 2
1 1

6

----"'O
0__.—

L
O
|

}, find the numbers a and b such that[' 1,

A? +aA + bl =0 where I and O respectively are identity matrix and

1/ r-"

3
A=
1

e | TR 0 T 2x2 AR SO G % X GTAE | Fs AL

Thiear

34T MATH

2
]

zero matrix of order 2x2. Also find AL,

—

my

4+2=6

} GTET (519 A G 0! @ SR b S#Sa IS A2 +aA + bl =0

Contd.
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16. Answer (i) and (ii) or (a) and (b):

TR @ (i) SR (i) T (@) W (b) s

() Find g;yc-, where

sin’ y+cosxy =k, k is an arbitrary constant. 3
%%{%\‘3@1,3”@ sin2y+cosxy=k,ku‘ll3‘f‘ﬂﬁfﬁ@ml %
. - -1 dzy - 3
(i) If y=cos x, find — in terms of y alone.
dx
2
- g y=cos‘1x, P y I TGN© dY fed |
dx”
Or / 92<
) dy dy ;
= [ — 2 4+2=6
Find o ( = Tferedr )

(@) (cosx)! =(cosy)*

(b) X=a(@+sinb)
Yy=a(l-cosh)

17. Find the values of x for which y=x? (x-2)* is an increasing
function. 6

x 1T TR PR 3y = 2 (- 2)2 T IR T 2 TRl |

34T MATH _ [12]
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(i) Show that the function given by f(x)= sinx is strictly

decreasing in (7/2, 7). 3
S @ f(x) = sinx A7 FfB ¥ (7/2, 7) & TS g

(i) A balloon, which always remains spherical on inflation, is
being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon
increases when the radius is 15 cm. 3

G5! (T FEIENE (SNFAPR 02 AE | &S (FFES 900 T (B (917 #A1=7]
IR @O FER 4| GERER I 6 Fae I @ Thiear afem
e 15 =

18. Evaluate: (any two) o - 3+3=6
T e =t 8 (R 7o)

(i) J- Jtan x s

SN XCoS X

./(ti}/rxexzdx |
0
/fm)/jx (logx)gdx-

A9 Find the area of the triangle with vertices A (1, 1, 2); B, 3, 5) and
C(L5,5). 6

a5l fages Mm@ gAE A(L1,2), B(2,3,5) IR C(1,5,5) T
fageor s Tt |

34T MATH [13] Contd.



or/ 94l

yoa For the given vectors ¢ =2i - j+2k and ph=-—1 +j~k, find

the unit vector in the direction of the vector d-’rB. 2

a =217w_;'+2}6 i b'=---1?+j~li W%ﬂ‘fmfﬁﬂi Mz d+f5 4.\'552'5161—5!7'
e 4TF (G301 TfEey | |

(i) Show that the points A(-2,3,5), B(1,2,3) and C(7,0,-1)
are collinear. 4
e @ A(-2,3,5), B(1,2,3) &&F C(7,0,-1) f@a9Fe0!
AR |

20. Solve graphically the following linear programming problems: 6
e facs wor (R Ak FEieR i = ¢
Maximize and minimize Z = x+2y |

subject to

x+2y =100

2x-y <0

2x+y <200

x,yz20 e

Z = x +2y I E® Wi TR TN TRTedt T

x+2y>100
2% =40
2x+y <200
x,Yy=20

34T MATH [14]
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or/ @za

A merchant plans to sell two types of personal computers—a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of
units of each type of computers which the merchant should stock
to get maximum profit if he does not want to invest more than
Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,500
and on portable model is Rs. 5,000. 6

TR TFPNA (Ters 34 W AR 73 4397 FfGor® FToR AR
AfRTE FI TR ARSHR W F 25,000 5361 == 40,000 Tl | (€ fafEa
fZpist IR RE @ 9 4397 FITOIT Bifzwt ez 250 TROLT Bfes 727 |
Tt AT 70 FAR T Ok [zt sfRdce FREIE Wik (rere 93
e AR iR dfomire sres sf{md @ 4,500 5F w1
5,000 53 T, (ST ﬁm%amﬁﬁwﬁawmvfﬁmm-’m

(e, N [‘l ey
[3{ wx +4 Qh-" Jtw g
3 BL&J Y LRy
33 du LT 1434 B

S e werru
LY ™

S o B 53:@*%‘&06 [
=0 «3,((3-:(,1\*‘3 33= -l
il by [ sgEat
L - 5W e 3\0*"(3'*7} = L1
34T MATH F 3tu[1;510 | 9‘2% 3{*3:4
iee W3 ey



