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All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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Questions number 1 to 4 carry 1 mark each.

1. Wﬁﬁl@
2n

j cos® x dx

0

Evaluate :
21

J- cos® x dx

0
faeg (3, - 5, 12) 1 x-318 © gl fafy |

Write the distance of the point (3, — 5, 12) from x-axis.

3 -1
3. 3 |A|=83amATl=| 5 2|37 @ adjAfafew
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
Sinj+cosx ﬂﬁ xz0
4. K % frg #H & U ®H fx) = 3x ’ ,
k, It x=0
x=0 WIIT & ?
Sin5X+cosx ifx#0
For what value of ‘k’ is the function f(x) = X ’
k, ifx=0
continuous atx=07?
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Questions number 5 to 12 carry 2 marks each.

5. t=23—“mg—ym®ﬁqaa x =10 (t — sin t) qAT y=12(1—cost)%|
X

Find g—y at t= 23_75 when x=10(t—sint) and y=12 (1 —cos t).
X

6. W%Wfﬁf(x):tan_l(sinx+cosx)QTUEIE?T%,H’ﬁxe(%,%}33
T gm= # |

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing

for all XE(E,EJ.
4" 2

7. U Y, uw faeg fm fEuf w20 - 3] + 4k @ g St 2 qon wwaw
T .31 +4] —5k) = 7 W creeEd ¥ 1 3@ W@ % FdE qon oy w9 %
el 1q HIT |

AN A A
A line passes through the point with position vector 21 —3j + 4k and is
- A A A
perpendicular to the plane r . (31 +4j —5k) = 7. Find the equation of

the line in cartesian and vector forms.

8. 3Ife P(A) =04, P(B)=p, P(AU B) =06 2 au fear m & o5 =reAd A qen
B T@dd 8, A ‘p’ &1 HH 1A I |
If P(A) = 04, P(B) = p, P(A U B) = 0:6 and A and B are given to be
independent events, find the value of ‘p’.

65/2/2 4



9. TH S g YR i IEq¢ A TAT B ST & ToFH |iF 3R ITE 1 J=0 gran
2 | A IHR H Ush Tsheh s o oI 3 UMW =fel 91 1 UMW T =11eY SAsfh
B YR <l Ush Teheh & o (7T 1 UMW =ldt 9T 2 UH FAT AT | HEa1
JATRAH 9 UTH =TSt TUT 8 UTH T IS hil Tebal 2 | A A TR 6l TIh
THIE W T 40 1Y &1 dAT B TR I Tcdeh 3h1s W T 50 &1 &I, dl 3ferehad
A o fore Waeh T T8 6 €9 | gEEg HIT |

A company produces two types of goods A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that
of type B requires 1 g of silver and 2 g of gold. The company can procure a
maximum of 9 g of silver and 8 g of gold. If each unit of type A brings a
profit of ¥ 40 and that of type B ¥ 50, formulate LPP to maximize profit.

10. J1d <hif9T :

dx
.“\/3—2X—X2

Find :

dx
.“\/3—2X—X2
11. I AT BRI 36 T8 af oMY & o |A| =—1, |[B| =3 &, A |2AB|
% AH 1A HIT |

If A and B are square matrices of order 3 such that |A| =-1, |B| = 3,
then find the value of |2AB|.

12. T AW W o TGN i Brsn v, 2 T/, 1 R @ 92 W@ 7 a1 35h
S h, 3T/, N XA TG W g | I r =35 dA h = 6 qH 8, d TP
3 TR % i g A B | (7= %mw]

The radius r of the base of a right circular cone is decreasing at the rate
of 2 cm/min. and its height h is increasing at the rate of 3 cm/min. When

r = 3-5 cm and h = 6 cm, find the rate of change of the volume of the cone.

[Usen = g]
7
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Questions number 13 to 23 carry 4 marks each.

13.

14.

15.

65/2/2

4FE eI W 1847 TN et 8, T e WUTH AT 2 | 0 9 @
H1E Ageal for wfaeenfua feeu, frepret MU | WA gEl feRel T sl W
Tordt Twati & ITHA X 8 | X T HIET 9T THT 14 ity |

There are 4 cards numbered 1 to 4, one number on one card. Two cards
are drawn at random without replacement. Let X denote the sum of the
numbers on the two drawn cards. Find the mean and variance of X.

TR THERT 2y XY dx + (v — 2x V) dy = 0 =1 fafsrse &= 710 hifvrm,
femmmegfrIoy=12%, @x=0% |

Find the particular solution of the differential equation

2y Xy dx + (y — 2x eX/y) dy =0, given that x =0 when y = 1.

T M X H, 30 fe1 s@el #t % dun 40 fo7 faamadt = &, St S8 @
g, Toshl < foTT W@ 8 Sk g&M Y ¥, I TR & 50 foo1 ool = & ao
60 fo1 firemadt ot & W@ € | g1 # AgesA T T TH gHEM § T foA
Gligr T quT e rel qrEn T | Wiiehdn Sa i R 98 geE Y #
Tl T | fueTae o Ushd & foe o 3ura feh ST 2

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. What measures

should be taken to stop adulteration ?



N

16. k
- - .
H9JITa.c=6%I

A AN A

17. A xy=e®Y) 2, @ awisufs ¥ _yx-D
dx x(y+1)

AT

2
% logy = tan~! x 2, A1 ey (1+x2)3—§+<2x-1>3—y - 0.
X X

dy y&x-1

If xy =e*Y), then show that .
dx x(y+1)

OR

d2y

If logy = tan™! x, then show that (1+x2) —2 +(2x-1) & _o

dx? dx

18. AR HIWT :

1
I ‘X3—X‘dx
—2
HAAAT
Eﬂ_dﬁr_:m:

j e2X sin (3x + 1) dx

65/2/2 7

A —>
, b =4/i\—7j+f§%,?ﬁ@‘€|ﬁ?ﬂ ¢ Fd T

— —
, b =41 -7j +k, find a vector ¢ such that
_)

c
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Evaluate :

1

j‘x3—x‘dx

—2
OR

Find :
J‘ e2X gin (8x + 1) dx
TOTehT o TUTEHT T TRINT L RISy fh

1 1 1+x

1 1+y 1 | =xyz+yz+ zx + Xxy.

1+z 1 1
FAuaT
1 2 3 -7 -8
IR X TG hifT arfeh X -
4 5 6 2 4

Using properties of determinants show that

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + xy.
l1+z 1 1
OR
1 2 3 -7 -8
Find matrix X so that X =
4 5 6 2 4

-9

-9
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23.
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Eﬂ_dﬁ'%m:

x dx
2+x2)4+x%

x dx
2+x2)4+xh

frafafga e U gve=m 1 AE g B ST
7 = 3x + 9y T IAHHLT HIT
AU o 3T
x + 3y <60
x+y=10
X<y
x20,y20.

Find :

Solve the following LPP graphically :
Minimise Z = 3x + 9y
subject to the constraints

X + 3y <60
x+y=>10

X<y
x>20,y=0.

TR 9gYs ABCD &1 &9%al F1d it fdehl Yo AB a1 fo=ui DB
. A A A A A .
A Gl 51 + 7k 991 21 +2j + 3k U USA B |
Find the area of a parallelogram ABCD whose side AB and the diagonal
/AN AN
DB are given by the vectors 5/i\ + 7k and 2/i\ + 23'\ + 3k respectively.

forg shifsre o -

3
1 -1 4x _1 | 6x—8x 1
tan " 2x + tan = tan —|; |x| < —=
1-4x2 [1—12x2J Xl <35
Prove that :
g3
tan™! 2x + tan~! 4x g = tan~! % ; x| < b
1-4x 1-12x 2./3

9 P.T.O.
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Questions number 24 to 29 carry 6 marks each.

24.

25.

65/2/2

3T UAdA H1 Gy HHE [ hiNT ST THAell x+y+z=1 qof
2X + 3y + 4z = 5 sl Ufd=seT 1@T U BIeh AT & aAT I THdA X —y + z = 0

T oEEd & | 3 T T 6 56 YR e wwae, @ S 2-Y =3 _Z
%I Al HAT 7 AT a1 |

5 4 5

HAAAT

amad ¢ . (2] i sk +s-of fufratm |+ 3] + 4k T fag P
%1 gfdferes P/ 1d IR | 37: PP <l &g STd <hifrg |

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

X+2:y—_3:E or not
4 5 '

contains the line

OR

A A A
Find the image P’ of the point P having position vector i +3j + 4k in

- A
the plane r . (2/1'\ — 3\ + k) + 3 = 0. Hence find the length of PP’".

TaTheH fafy % WM ¥ s s ABC w1 @F%d F1d hifoe forees sfist &
Femss A(1,2),B(2,0)dam C (4, 3) 8 |

AT

U o T T &7 {(x,y) : X2 + y2 < 1 < x + y} T &TBA AT HIT |

10



Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (1, 2), B (2, 0) and C (4, 3).

OR

Using integration, find the area of the region {(x, y) : x2 + y2 <1<x+yl.

26. UMTA=R- (3,B=R- {8 |AMTf:A >B,Vxe A% fau

fix) = 22 g afenf # | e o £ @A o sreore & | P

o sa hifSe -
i x 3 k=4
G) £

AT

T A =RxR 28 @ #F * A W U& UHl fgonar afma 7 1 a4
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g1 Iiwiyg & |

(i) <l fob =, A 9 shAfIHET 3 |
(i) TUNEE foh +, A W ATE=d 7 |

(iii) * T A H dcHHeh 79I JTd hHIFIT |

X_2,Vxe A.
3

Let A=R - {3}, B= R—{1}. Let f: A — B be defined by f(x) =

X J—
Show that f'is bijective. Also, find
G x if flx)=4
Gi) £
OR

Let A = R xR and let * be a binary operation on A defined by
(a,b) *(c,d) = (ad + be, bd) for all (a, b), (c,d) e R x R.

1) Show that * is commutative on A.

(i1))  Show that * is associative on A.

(iii) Find the identity element of * in A.

65/2/2 11 P.T.O.
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28.

29.

65/2/2

T 34 Hl. F AR I G ghSl H AT & | Th Zohg © Th ol AT & § Th
T o, fEehl T SHehl dieR g R, S ST | gFl gehel ol
TAEETSAT 1 Ff Tfoh Il AT 3T o &FABal T ANThA ~JAad &l ?

A wire of length 34 m is to be cut into two pieces. One of the pieces is to
be made into a square and the other into a rectangle whose length is
twice its breadth. What should be the lengths of the two pieces, so that
the combined area of the square and the rectangle is minimum ?

1 2 5
e A=|1 -1 -1| & @ Al F@ Hfw, @ wdfew Fom
2 3 -1
Xx+2y+5z =10, x—-y—-z=-2 @I 2x+3y—-z=-11 ! §A HIWT |
1 2 5

IfA=|1 -1 -1/, find A~! and hence solve the system of equations

2 3 -1
X+2y+5z =10, x—y—-z=-2 and 2x+3y-z=-11.

3Taehed THIRWT dy = cos x (2 — y cosec x) dx =1 faf¥rse ga1 s hifsrg, fean
W%%WX=%%,?ﬁy=2%|

Find the particular solution of the differential equation

dy = cos x (2 — y cosec x) dx, given that y =2 when x = g

12



