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General Instructions :-
(1)  All Question are compulsory :

o vk

(i1))  This question paper contains 29 questions.

(i11) Question 1-4 in Section A are very sort-answer type question carrying 1 mark each.

(iv)  Question 5-12in Section B are sort-answer type question carrying 2 mark each.

(v)  Question 13-23 in Section C are long-answer-I type question carrying 4 mark each.

(vi) Question 24-29 in Section D are long-answer-II type question carrying 6 mark each

(vii) There is no overall choice. However, internal choice has been provided in 3 question of
four marks and 3 questions of six marks each. You have to attempt only one If the
alternatives in all such questions.

(viii) Use of calculator is not permitted.

(ix) Please check that this question paper contains 6 printed pages.

(x)  Code number given on the right hand side of the question paper should be written on the

title page of the answer-book by the candidate.
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Question numbers 1 to 4 carry 1 mark each.

1. = srege AfiaRoT 7 URME AfFaT R, 5> R, +R, & AN &R & U9ad T FHaor forfay:
2 3)(1 0) (8 -3
1 4)(2 1) (9 4
In the following matrix equation use elementary operation R, — R, +R, and write the equation thus
obtained. [% 3|f1 °]_[8 3
1 42 1) (9 -4
OR 3ferar

I Aqsd VT ot enegg ® fh AP =1 R (A=) +(A+]) -7A BT ARIATH A ST BITY |

If Ais a square matrix such that A =1, then find the simplified value of (A=) +(A+]) ~7A

aaz %%2 N —
2.3fe (axbj +(a.bj =225Q |a|=5 B dT |b| T 719 foIRauw |

>
a

2 2
If (ax b) +[a.b] =225and
3. Lletset A={3,5,6}and set B={1,4 }. Arelation R from set A to set B is defined as R = {(a,b) € AxB:
a—b is an even number}. List the elements of relation R.

afe wgeaa A= {3, 5, 6} 3k wea B = {1,4} 7 Hed R 59 yaR uRvifd 2 & d9=aa R={(a,b) € AxB:
a—b tH FHEEn B}, @ R R @ 91 :raud Sd Iy |

-5, then write the value of ‘B‘.

AN qa =i+ j+k,b=4i—2j+3kand c=i-2j+k find a vector of magnitude 6 units which is parallel

to the vector 23— b +3¢.

IR =i+ j+k,3=4i—2j+3k TAT ¢=1-2j+k, B, T AT 23— b+ 3¢ A AR 6 SHIS YRHAT
BT U AT S IR |
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Question numbers 5 to 12 carry 2 marks each.
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5.R1e @fr : tan £+lcos_12 + tan Z—lcos_12 =
4 2 b 4 2 a

b
hat - tan £+lcos_lg + tan z—lcos‘lg _2b
Prove that : 15 b YR )
OR
P tan](x_2j+tanl(x+5J:£

X — xX+6 4.

Solve the following for x: tan™ [ X=3 j + tan ‘(x il 5} =,
x—06 x+6 4

6.R1g #IvTT f afe E g F ada gc—18 & al gead Eden F ¥ wde geAi 2 |

Prove that if E and F are independent events, then the events E and F are also independent.

d
7.3adet TG 1437 + 37 + 57y +xyd—y=06r7r &l ST PR,
X

Solve the following differential equation: \/ 1+x* 4+ +x%)% +x yZ—y =0
X

OR  aferar

Form the differential equation of the family of circle in the second quadrant and touching the
coordinate axes.

fgda =gy ¥ U 9 & Gl BT 3aDHA FHDIU AT BIFTY S (Fauid 37l B WY Hd ¢ |

1 a a a’ -1 0 a-a*
gafr A=|a & l|=-4 iqrarPis Praid @ | 0 a-a' @~ o a9 9@
a® 1 a a-a' a’ -1 0
1 a a

=—4 , then using properties of determinants, find the value of

a’ -1 0 a-a’
0 a-a* a’-1]

a-a* a’-1 0

9.9 =d @ITe: Evaluate J'j1x|x|dx.

10.721sY f ®eld f(x)=x* —3x? +6x—-100, R &R T 2 |

3)




Show that the function f(x)=x*-3x*+6x-100 is increasing on R.
OR 3rerar

For what values of x is the rate of increase of x® —5x2 +5x+8 is twice the rate of increase of x?

2n dy .
11.t=? W gy T HITT 19 x=10 (t-sin t) 92 y=12 (1-cos t) B |

27
Find g—i at t= 3 when x=10 (t-sin t) and y=12 (1-cos t).

s Ao s a on s 2 N 1 1 1
129 p=ai+j+k b=1,G=i+bj+kdAT F=i+j+CK Hedeilg B, I RIg B 1—a+1—b+1—c:1 |

If the vectors p=aj+j+k G=i+bj+k and F=i+]j+CKare coplanar, then for ab,c «1show that

1 1 1

+ + =1
1-a 1-b 1-c
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Question numbers 13 to 23 carry 4 marks each.

3
X+ X
13. Evaluate @M =i1d &g :Imdx.
ki T
4 X+ —

4
14. W@WW: J;Z—COSZXdX

n 7T
7 X+—=
f 4
Evaluate : | 2 -cos2x

4
OR aferar
/2
A S I : Evaluate jsin 2x tan "' (sin x)dx .
0

15. 3/dd el FHIBRT] %+ytanx=3x2+x3tanx,x¢gzﬁr fafte gat s @I, fear a1 ' <19 x=§%\r
X

ary=0%l
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Find the particular solution of the differential equation%*-y'[a"lx=3X2 +Xx° tanx,x;tg ,
given that y = 0 when x =§.

OR
fgdhe FHIHRU (xdy — ydx )y.sin (%} = (ydx + xdy )x cos %, &1 fafte g1 =19 dIfvte, fear T

goEx=3 a1 V=7 g

Find the particular solution of the differential equation

(xdy — ydx)y-sin(%j = (ydx + xdy )x cos % giventhat YV = 7 whenx=3.
1 2
16. of> y:log(\/;Jrﬁj s arastsr s x(x+ 1)y, + (x+ 1)y, = 2.

2
1
If y=10g(x/;+TJ , then shown that X(X + 1)2y2 +(x+1)7y =2.
x

OR 3ferar
2
ey =(s00 ) 8, e afey o (60 <) I+ (260 - x) G =2
)2 i s d?y , dy
If yz(sec X) ) then shown that X (X —1)d?+(2x —x)d—x_z

17.Show that the equation of normal at any point t on the curve x = 3cost—cos’ ¢t and
y =3sint—sin’tis 4(ycos3t—xsin3t): 3sin 4¢ .

qoigy fp g x=3cost-cos’t qor y =3sins—sin’s ® fEA g t W Afcid &1 FHBROr
4(ycoth—xsin3t):35in4t :

OR 3ferar

Determine the intervals in which the function f(x) = x* = 8x> + 22x> — 24x + 21 s strictly
increasing or strictly decreasing.

JTARTA ST HITY Saf R B f(x) = x* —8x° + 22x° — 24x + 21 FRIR T=HW @ R
A B |
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x’ if x<2

18. a & b1 a8 7F 3a I, s folw wew f (x) = , IIHA T |
ax +b if x)2
. L . X if x<2
If the following function is differentiable at x=2, then find the values of a and b. /()= ,
axtb if x)2

19. e gHE X #H 30 o7 el &1 & @ 40 fe fAamEd) € &, S e o9 & d &, fJa & fog <
g orafdh gaE Y # S SR @ 50 o Al Y & e 60 o femad) o @ @ 2| <M ¥ Argws
Al TS T g I T e €l @RIl T qAT AArge arell grn AT | GIiehdl |id SIfg fdh a8 g
Y & @{ier W |

In a shop X, 30 tins of pure ghee and 40 tins of adulterated ghee which look alike, are kept for
sale while in shop Y, similar 50 tins of pure ghee and 60 tins of adulterated ghee are there. One
tin of ghee is purchased from one of the randomly selected shops and is found to be adulterated.
Find the probability that it is purchased from shop Y.

20. Given that vectors a, b, ¢ from a triangle such that « = b+ ¢ . Find p, g, r, s such that

areaoftriangleissx/g where a = pi+qj+rk b=si+3j+4k & c=3i+ -2k .

m%%WWZ,Z,ZwWWWW%% a=hb+c | 09 p,q,r,s S0 HINT b
gt T &ahet 56 ROl a = pit itk b=sit3jr 4k T ¢ =3i+ j-2k B

21.Using properties of determinates, show that AABC is isosceles if:

ARG & [orrEr & T ax g By & AABC ues wafgarg Bt © afk
1 1 1

1+cosA 1+ cosB 1+cosC =0
cos?’A+cosA cos’B+cosB cos?C +cosC

22.Find the coordinates of the point where the line through the points A(3,4,1) and B(5,1,6)
crosses the XZ plane. Also find the angle which this line makes with the XZ plane.
39 fig & v @ifsiy S8l W fdgai A(3,4,1) 3R B(5,1,6) | 8Id) I arell X@T XZ GHad &l

gfoeee dRAl © | 98 I |l S HISTT S I8 Y& XZ F9del @ 91 d97dT & |

23.A bag contains 4 balls. Two balls are drawn at random (without replacement) and are found

to be white. What is the probability that all balls in the bag are white?

TEh Il H 4 T T | IGESAT &1 s G997 UfoRenu=T & arell g 3R Sl A%e UTs TS | SHdl 9T
TRedr & Ol § | I Wha B ?

Yls — @
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Question numbers 24 to 29 carry 64 marks each.

24, f:R—{—%}—)R—{%}, Sl f(x):gziim g 8, W AR IR | eufsy & f wder qen

3resTed © | f &1 Uidm B S1d SIS | 3 f7(0) A BINTT TAT X AT BIFTY dlis f7(x)=2.

Considerf: R—{—%} - R—{%} , given by f(x) = g;( ii . Show that f is bijective. Find the inverse of f

and hence find '(0)and x such that f(x) = 2.

OR

fPdl uec oiRad Fqeaa X & folw uab fgamemy wfear * @ P(X) x P(X) = P(X) R =R @ifsg, <
A*B=ANB,vAB cP(X) grT uR¥ifia 8, &l P(X), 9=ad X &1 a1 ¥q=ad (Power set)? | 81y
f * pafaf g T Aeed 2 9k s Hfear &f dcadd ayd X § a7 |fear * & forw P(X) 9 dad X
FIHHIN NFIT ¥ |

Let X be a non — empty set. P(x) be its power set. Let ‘* be an operation defined on element of
P(x) by A¥*B=A nB VY A, B € P(X) Then,

(1) Prove that * is a binary operation in P(X).

(11) Is* commutative ?

(111) Is* associative?

(iv)find the identity element in P(X) w.r.t * .

(v) find the all the invertible element of P(X)

(vi) if O is another binary operation defined on P(X) as A O B = A U B then verify that O
distribution itself over *.

25.  Find the vector equation of the plane through the line of intersection of the planes x +y
+z =1 and 2x + 3y + 4z = 5 which is perpendicular to the plane x — y + z = 0. Hence find

whether the plane thus obtained contains the line XTJrZ :%3 =§

OR

Find the co-ordinates of the point where the line ' = (71 =2 =3K)+ M31 + 4]+ 3K) meets the

n =1+ ]+3k and ata distance of —2_ from origin.

plane which is perpendicular to the vector
11

wu fig @ Frdsie s A ot v T = (1230026141 3) oy e @ e & o
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26. HHGAA @ YA ¥ g y=x|x | dar x7+y> =2 ¥ qor y- 3eT ¥ R &3 BT ekl s
HITTY |

Using integration, find the area in the first quadrant bounded by the curves y =x|x | &

circle x> + y> =2 and y- axis .

2 1 1
27 IR AfBTIR & TN gRT ATGE A =|1 0 1 | P Fbd A dIfoig o1 A" & T |

0o 2 -1
i e XA=[1 0 1] o7 za #ifvm |
2 1 1
LetA=]1 0 1
o 2 _1|-findthe inverse of A using elementary row transformations and

X4=[1 0 1]
hence solve the following matrix equation

28. Ud MER-—fagr a1 Wl X dem Y &1 SUANT $Rd gY fIRY MER IR dRAT ArEdT 7 | Aoy
X & U e (R 30 M rdfde 8) # dferrd @ 12 A5, dig dd & 4 A5 d, dloResid &
6 AEG aT fAeifia A & 6 7156 fde 8| S A3 & Hisg Y @ UG Ude | dfewraw @ 3
AE®, dlg dd ® 20 HHd, dlekexiad & 4 A=d a2 e A & 3 9&e I=fd< 2 | 3MER #
DA & HH A HH 240 AHG, A8 dd D B H BH 460 ARG TAT Pleleld & INfH A 31

300 H=d JAUER 7 | UAD ST b fha-—fbas Udbel &1 IuANT fbar g aifd MR 4 faerfda A &
AT Bl =IAGH (AT ST Fab? ST DI Yo WRgeh U FHRT TR Th §RT §A BITOTT |

A dietician wants to develop a special diet using two foods X and Y. Each packet (contains 30g)
of food X contains 12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of
vitamin A. Each packet of the same quantity of food Y contains 3 units of calcium, 20 units of
iron, 4 units of cholesterol and 3 units of vitamin A. the diet requires at least 240 units of
calcium, at least 460 units of iron and at most 300 units of cholesterol. Make an LPP to find
how many packets of each food should be used to minimize the amount vitamin A in the diet,
and solve it graphically.

29.Prove that the least perimeter of an isosceles triangle in which a circle of radius r can be
inscribed is 6V3r.

Rig BT 6 wHgarg Bryet, R r Broar &1 e siqga e T 8, &1 <|FEad aRam 6v3 2|

%k >k >k ok 3k %k %k %k %k >k >k %k %k %k *k *k k

AHEAT 3R THerdT g1 gl a1l # @R Rl aTd &1, hd 811 TR IR & = |
3R TP d g WR G & U H

(8)




