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1. Answer the following questions :

O] oMTARY Twd ¢

\(y/‘State true or false :

a7 Sug ol e

1x10=10

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=

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

—

(c) Given s={1,2,3,4}. 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 2

], then find |2"A , for some ne V.

@ 1 .A{
4 2

1 2
WM A ={ J, o@ @E ne N I3E ‘Q’IA\ Sferedr |
a2 - '
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(e)

(9)

(h)

Find the second order derivative of the function log x. with
respect to x.

x AT log x TEwd O OS] SREHE Gie1edl |

Find the maximum value, if any, of the function f given by
2

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

2,1 © f(x)=x? Wﬂﬁ%m,qﬁm%@ml

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

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

Sl

Find the distance between the two planes 2x + 3y +4z =4 and

4x+6y+8z=12.

()

0)

34T MATH

2x+3y+4z=4 WR 4x+6y+8z=12 ANow I WG TI9
Bfeel |

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

FTZ A Bl 3x3 TR SRR <of GTERET 28 A0S [adj A = 36, (5T
|A| 3 9 Sferea|

Differentiate sin’x Ww.r.t. cos? x.
cos? x AATE sin’ x I TG CE1edl |

[3] ‘ Contd.



‘ SPM & lAlAN 5

COACHING FOR SUCCESS |
Draw the graph of inverse trigonometric function f(x):cos”lx
Also mention its range and domain, 2+(1+1)=4

AT RS T f(x) = cos | x 3 (A1 WE AN | AT 2R~
O eFa TEY A1

Or/ 93|

Find the principal value of cos '(-~1/2). Also evaluate
tan_l(\[?:)— cot“1(~ \E)
cos ™' (- 1/2) 3 I W Treat | wpoice tan“l(\/g)—- cot‘l(— J§) 7 i frefa = |

2+2=4

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

: Ly LS .
Yy If f(x)— —4» x#2/3, then show that (fo f)(x)=x for
all x¢2/3. 2
4x+3
IMwm flx)= G x#2/3, (908 MYSA @ FWCW x#2/3 IR
(fef)(x)=x.
(i) Find the slope of the tangent to the curve y:3x2 —4x at
N | -
y=3x.2-—4x Jed x=4 ﬁ"@ﬁm‘“ﬂ*fﬂﬁ o7l Sfered |
' Or / g |
| (a) Give examples of two functions f: N - Z and g:Z — Z such
that go f is injective but g is not injective. | 2
W W fN > Z W% g:Z > 2 1 s go f‘SITBiW
e g v T
34T MATH [4]
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(b) Find the approximate change in the volume Vof a cube of side

x meters caused by increasing the side by 2%. 2
<01 TR &ferhl Wife x S5 | Wi 2%3ifore Simea v 4 @i #faada faefa
39 |

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

/ 4. Find the points of discontinuity of the greatest integer function
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,

k cos x
- where f(x)=47z-2x’
3] € Ee

x # /2 4

x=n/2 RYe fwam ofifeq 20 k 9 4 Sered T°©

kcosx s D
f(x): 7?—2)6’

8 , x=z/2

\_/{ Evaluate : : - | *

T [T =1 ¢

2
; J‘ 2x +1 dx
T -S5x+6

Or/ 94!

_[ xdx : | 4

5 l+sinx

34TMATH (5] . . Contd.
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: . . 2 T -
6.  Find the area lying between the curve y° - 4x and line y = 2x.

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

Or / 94
The area between x = y2 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

7ol TN SH© [ow wq, (ofodl T a I MW i w1

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

2 dx

2. \5 2 ;
{ﬂ} +[gg] + COoS [d—y]+1=0. Verify that y:\/l’+;c7 1s a

LA

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

2.\ 2
[d yJ +(:y) +cos[%)+l:0 WWWWWQMI
X x

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

GO] AN |

34T MATH ' [6]
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Or/ Qe

Find a particular solution of the following differential equation

satisfving the given condition : 4

2 di
X (”"J - l)d_\! =1, y=0 when x=2

ST Tl S AR ANG b6 i saita arenil fare AaaiE SiFed ¢
N )dy '
x x —1_531 y=0 e x=2

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

2 Bl
X b

A . i . =
at any point (x, y) on it is oxy is given by | = y2 = cx , Where

c is an arbitrary constant. 4

- et
"R€a (@ 1 I +{fRAER R [ (x, y) © e el xg;; 20,

3R AT T x2—y2=cx,ﬂ"\50 €Ol Ao 41 |

Or / 9231

2\ d
Solve the differential equation (x + 3y‘3) Ex}i =y (y>0) 4

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

34T MATH [7] Contd.
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C} Let g = f 1 -r-'lj' 1 2k, b = 3i Qj' } 7]\ and ¢ = 217 J-'-i- 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

10. 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 plane is i+ il -
4

ANOTR (ST S PG T Sferedt R (1, 0, —2) R Meens I o=
IR {4+ j-fk (OF TIOR U |
11. 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

1-x 7y-14 _z-3
'kawwﬁmm_?' ok 2

(SRGIE

7T-7x_Y=5_0"2 qrorm om |
3k 1 3

34T MATH (8]
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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

1 s ot vara WETHIS (511 T8 | HA 3%, 2lefel WS A AT CoATa] Ay
E SR &S wfors go1 st (A1 GBS F | E @i F A ASEEE 2w A

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

: I - :
with probability e What is the probability that the student knows

the answer given that he answered it correctly ? 4

R RS AT 2 TSI RIS o Qa3 TGCH| T I 72 (o1 S €78
< '3

SR | 411 T QI S Tl eIl a < SR AT IR iRl

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

Or / 9241

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 |

34T MATH ' (9] | Contd.
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14. Answer (i) and (i) 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

AWB@&WWW GTeRs 203 (TS (@ AB ¢ FAAf® 29 '
Ifw =% AT AB= BA.

\/Wé)nstruct a 2x1 matrix A whose elements are given by
: a; =2i—j. Write A'. 1+1=2

bt 2x1 TR A 57 791 T4 G ol g a;=2i-j1 A Fr

Or / q<a/

x y 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
IR (]

X y X 6 4 xX+Yy ks
3 — + . b

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 6
a b ¢
A\=|b ¢ af. ,
1S negative.
¢c a b

| 0

10

( °B°

0

0
¢

34T MATH

. zero matrix of order 2x2. Also find AL,

a b c¢
A=lb ¢ al Yo
e a bi-?
A1
| yolt
Or / &3] § 1 O

® |
3 2 | D
For the matrix A= , find the numbers a and b such that

1 1

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

4+2=6

3 2 _
A:[ ] cilﬂwcmwmnﬂm@awz; TS A A2 +aA+ bl =0
1 i

T | TR 0 WO 2x2 AR WS CIEFE OIF X G | dors A7
Teea |

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

17.

B I (i) W (i) T (@) W (b)

() Find g;y;, where

siny+cosxy =k, k is an arbitrary constant. 3
% TRiedl, T sin‘y+cosxy =k, k &bl oD 42 |
. PP d*y . 3
(i) If y=cos x, find — In terms of y alone.
dx
2
- qf y=cos” x, I y I Mygwe 4 Y e
dx?
Or / 924!
) dy dy ;
— Sz o 4+2=6
Find o ( = Tferedr )

(@) (cosx)! =(cosy)*
(b) X=a(@+sinb)

Yy=a(l-cosh)

Find the values of x for which y= x? (x—g)2 1s an increasing
function. 6

x 1T TR PRy = 2 (x - 2)2 TED! GO I oW T Sfea |

34T MATH _ [12]
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or /| G

(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 FERI 29| @EFER IFNY 7 7w a2 Thiear afenn
e 15 =

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

(i) "f .\/tanx o
Sin xcos x

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

L9 F‘ind thé area of the triangle with vertices A (1 1, Q), B (2,3, 5) and
C(,5,5). 6

a5l fages Mm@ gAE A(L1,2), B(2,3,5) IR C(1,5,5) T
fagethir aif Tferea |

34T MATH [13] Contd.
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or/ 94l

_{i}d For the given vectors ¢ =2i - j+2k and ph=- i *jk: find

the unit vector in the direction of the vector i+h. 2

a=21:a—j+2}6 NI b'=-~1?+j~le W%‘ﬂﬁfﬁﬂi Tz G+b (SFGHA
e O3 (ST Tlenedl | |

(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
o1 facs oo (IR Atafilc FRIcoR FH == ¢
Maximize and minimize Z = x+2y |

subject to

x+2y =100

2x-y <0

2x+y <200

x,yz0 i

Z = x +2y I E® Wi TR TN TRTedt T

x+2y2>100
2% =40
2x +y <200
x,y=0

34T MATH [14]
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Or |/ 93

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
sifsEwl T T AfSTR 7N FW 25,000 T W 40,000 5 | (9€ ¢EfES
fZpist IR RE @ 9 4397 FITOIT Bifzwt ez 250 TROLT Bfes 727 |
I FRERIEE 70 F} SRed i A sk FReIE Ok Grere 11
e AR [rikeE dfeite ares «fIwd @ 4,500 T =1
5,000 5 2T, (90T 2SR R SF{T5R It ares sAfid i 29 2
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