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e Please check that this question paper contains 12 printed pages.

e (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.

e Please check that this question paper contains 29 questions.
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e 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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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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SECTION A
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Questions number 1 to 4 carry 1 mark each.

1.
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3 -1
afg |A| =3 am A l=| 5 2] 2, @ adj A fefaw |
3 3
3 -1
If |A| =3 and Al=| 5 2 |, then write the adj A.
3 3
sini + cos X ?T& x#=0
K % frg A9 % U w9 fix) = 3x ’ ,
k, ?T% x=0
x =0 T gdd % ?
sinj +cosx ifx=0
For what value of ‘K’ is the function f(x) = 3x ’
k, ifx=0
continuous atx=0?
AT I :
27
J‘ cos® x dx
0
Evaluate :
27
j cos® x dx
0
fog (3, - 5, 12) 1 x-3147 & g faafaw |
Write the distance of the point (3, — 5, 12) from x-axis.
3
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SECTION B
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Questions number 5 to 12 carry 2 marks each.

65/2/1

Ifc AT B 3 o UH aF MR & 7 |A| =—1, |B| =3 &, dl |2AB|
1 HH F1d hHIfST |

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

Tsh IR S ohl BSaT v, 3 HHY/ML i @ E U W7 a° W H. h,
2qf/fy. F A &g W R | e r= 70 AT h = 2 8 B, O S & —H

hﬁaﬁqaﬁamaﬁﬁqm:iﬁww

The radius r of a right circular cylinder is decreasing at the rate of
3 cm/min. and its height h is increasing at the rate of 2 cm/min. When
r =7 cm and h = 2 cm, find the rate of change of the volume of cylinder.

[Usen = %]
7
21 dy .
t="" W =2 FA AT AT x =10 (t—sin t) T y=12(1—cos t) & |
X

3 d
. . dy 21 .
Find I at t= 3 when x=10(t-sint) and y=12 (1 —cos t).

X

W%Wfﬁf(x):tan_l(sinx+cosx)‘Q{IT[SIEFT%,H’ﬁxe(%,%} ED
fou g R |

Show that the function f given by f(x) = tan~! (sin x + cos x) is decreasing
for all x e (E, Ej.
4 2



9. U Y, uF farg o Fuft afiw 2f 3] + 4k ¥ Fre I # e e
T .31 +4] —5k) = 7 W areaq 2 | 39 Y@ % HfE qor Wy &9 %
FHIRT TG SHITT |

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

the line in cartesian and vector forms.

10. I P(A) =04, P(B)=p, P(A U B) = 0-6 & qe fear man g fos =eamd A qen
B T4 &, dl ‘p’ 1 UM HTd I |
If P(A) = 04, P(B) = p, P(A U B) = 06 and A and B are given to be
independent events, find the value of ‘p’.

11. T HIO g TR hl a&q8 A 991 B 41T 8 S8 Fi4 3R A1t 1 =0T gl
2 | A IR 1 Ueh Teheh S o T 3 UTH =id] qAT 1 UTH EAT AET STelfeh
B YR I Th Tsheh o o fIC 1 UMW =1 A1 2 U AT =1f8Q | heq
rfersham 9 UM AT AT 8 UTH | IUASY U Fehell 3 | AfG A THR I I3
TR W T 40 ATH 8 99T B TR hl I $h1s T T 50 A1Y B, df 3(eIehad
Y o foTe Waeh T 9 & €9 § PEeg I |

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.

12. 3d i :

dx
.“\/3—2X—X2

Find :

dx
J-w/3—2x—x2

65/2/1 5 P.T.O.
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SECTION C
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Questions number 13 to 23 carry 4 marks each.

2

13. cot1 cos 1 2X2 + sin_11 y2 , |X|<1,y>0dA xy < 1 bl A AT
2 1+x 1+y

HIfT |

2
3 +sin_11 Y , |x]<1,y>0and
1+x 1+y

Find the value of cot % {cos_1

xy < 1.

14.  GRIUTRT o TUTEHT T AN HL gu1isy fh

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + Xy.
1+z 1 1
HAAAT
1 2 3 -7 -8 -9
38 X T1d hIfe arfeh X - 2l |
4 5 6 2 4 6

Using properties of determinants show that

1 1 1+x
1 1+y 1 | =xyz+yz+ zx + Xy.
l+z 1 1
OR
1 2 3 -7 -8 -9
Find matrix X so that X = .
4 5 6 2 4 6

65/2/1 6



15. 3Ife xy =X Y B, @ eisy fp d_Y:M
dx x(y+1)

YA

2
% logy =tan~' x %, 1 guisC f <1+x2)3—§+<2x—1>3—y - 0.
X X

If xy = e® Y then show that dy _yx-D .
dx x(y+1)
OR
2
If logy = tan~! x, then show that (1 + x2) %y +(2x-1) dy =0.
dx? dx

16. I1d <hIf9T :

e dx
j (2 + eX) (4 + e2%)

Find :

e dx
j (2 + eX) (4 + e2X)

17. oA HIWT

1

j‘x3—x‘dx

-2

AT

WW:

J‘ e2X sin (3x + 1) dx

65/2/1 7 P.T.O.



18.

19.

20.

65/2/1

Evaluate :

1

x3 — x| dx
[ 5 -x

—2
OR

Find :

'[ e2X sin (3x + 1) dx

TR THHRT 2y XY dx + (v — 2x eXY) dy = 0 &1 fafsrse & 710 i,
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.

TR FgYS ABCD &1 &%hel F1a <hitore, fSreh! ST AB qe faehof AC s
wfestt 81 + 5 + 4k qur 4] + 5k 20 e F |

Find the area of a parallelogram ABCD whose side AB and the diagonal
A A JAN
AC are given by the vectors 3/1\ + 3\ +4k and 41 + 5k respectively.

—> A A A —>
I a = 2i+j—-k, b = 4i —7j +k 8, d Uh GeA ¢ I hiNT
- o> - - - .
qfeh a x c=b d¥a .c =637 |
- A A A - A A A -
If a=2i+j—- k, b=41-7j +k, find a vector ¢ such that
- o o - o
axc=>banda.c =6.



21, 4FEETWR1T4Th T Tl 8, Th FIE W UH &I & | 90 T QA
e Ageadl TorT Jfaeeua fru, fehrel ¢ | AHT gHT Fehidl W 18l W
foreht Trett 1 ATHA X 8 | X T HIEA e JELT J1d i |

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.

22. U ghM X H, 30 &7 oraell = % qur 40 feq famedt =t %, S Tk A9 @
g, Toshl o fou wa & Sefeh g™ Y H, 38T TR & 50 T 9l =f & qen
60 T Framael ot % W 2 | QI H Agsd Il TS Uh ghH § U oA =l
TG T q1 THATEE STl 9 T | IRkl 1 Shie Tk 98 geM Y ¥
e T | faeATee sl Uehd o ToTu o/ Sur fepu STl 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 ?

23. f=fafea e Tume gaen i e g g Hife
Z = 1000x + 600y T ATThHAHIHT HIfTT
SRl & T

X +y < 200
x> 20
y—4x>0

x,y=0.

Solve the following LPP graphically :
Maximise 7 = 1000x + 600y
subject to the constraints
x +y <200
x =20
y—4x2>0
x,y2=0.
65/2/1 9 P.T.O.
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SECTION D
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Questions number 24 to 29 carry 6 marks each.

24.

25.

65/2/1

1 -1 0 2 2 -4
Ifc A=(2 3 4| TN B=|-4 2 —4| T T AR &, A AB
0 1 2 2 -1 5

Fa shifere, 3rd: Iaes Tfiehtor Feh™ x —y =3, 2x + 3y + 4z = 17 T
y+2z:7ﬁ33[£||:_¥|q |

1 -1 0 2 2 -4
If A=|2 3 4|and B=|-4 2 —4| are two square matrices,
0 1 2 2 -1 5

find AB and hence solve the system of linear equations

x—-y=3,2x+3y+4z=17andy + 2z ="1.

TMA=R- {3, B=R- {I}8 | f:A—>B,Vxec A fou

flx) = i:g‘gmqmﬁﬁﬁ% | TTZU Toh £ Ueheh! qAT A=D1k g | Ffafaa

Ot 3 @ﬁﬂ :
) xR lx=4
G) £

AT

AT A =RxR 2 qa1 AWl * A W Uh UH fgarmard d@fsean & S asft
(a,b),(c,d)e Rx R & W (a, b) * (¢, d) = (ad + be, bd) g IRNG 3 |

(i) <ol fob =, A 9 shAfaET 3 |
(i)  EuSe foh +, A W AE=d 7 |

(iii) * 1 A H dcdHeh I AT hIfT |

10



X—2

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

Show that fis bijective. Also, find
(i) x, if flx)=4
Gi) 17

OR

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

(1) Show that * is commutative on A.
(11) Show that * is associative on A.

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

26. TUH 34 7. AW TR hl & ghSl H HIEAI § | Th gohs H Th o 441 G § Th
T o, Rt ot sweht e @ gt R, s 9 @ | g ghet Al
TSl 1 BT AT(h a1 AT TG o SABA! I ANThA ~I7aH &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 ?

27. uutheH fafer & v @ we Biys ABC &1 @wa wma difere e sfiet
e A (1,2), B(2,0)da C (4, 3) & |

AT

THTHAT o TN H & {(x,y) : x> + y> < 1 <x + y) Tl &ABA F1d HIC |

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 + y> < 1<x + y}.

65/2/1 11 P.T.O.



28.

29.
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Aaehed HIHIU g—y — 3y cot x = sin 2x, %I T3¢ & TG hiforw, fean w3
X
%Tﬁ[x=g%,?ﬁy=2%|

Find the particular solution of the differential equation

dy — 3y cot x = sin 2x, given that y =2 when x = g

dx

3T HAdA H1 Gy HHERET [ hiN ST THAel x+y+z=1 qol

2% + 3y + 4z = 5 Sl Ufd=ded [T H B ITdT & 9T T FHAA X —y + z = 0
X+2 y—-3 z

W a7 | 37d: 1 ShIfT foh g\ YRR UTed Tmad, W
! JAdfdse HLT & AT T8 |

5 4 5

AT

—> .
WA ¢ .21 - ) +k)+3=0% fEuft wfam 1+ 3] + 4k A fag P
&1 gfdfers P2 31d hIfST | 31a: PP <hl @18 71d hIfSu |

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:£ 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".

12



