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All questions are compulsory.

The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises

of 7 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
4 questions of four marks each and 2 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

JT GEIT 1 G 10 T Jedb J97 1 37h H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. 9 Fd IS :

dx
sin? x cos? x

Evaluate :

dx
sin? x cos? x

3 3o 3Jl1 1
Cy — Cy— 2C; T T ShIfTT |

e — [4 2H1 2}[2 OJ i s = S

Use elementary column operations Cy — Cy — 2C; in the matrix
4 2 1 232 0

equation = .
3 3 0 3)\1 1

3. Y@l r=2i-5j+k+r31+2] +6k) Tm
T =71 -6k +u(i +2) +2k) % <= H1 B0 79 HIAC |
RN A A A A A A
Find the angle between the lines r =21 -5 + Kk +X (31 +2j +6Kk)
N A A A A A
and r =71 -6k +tu(i +2j +2k).

4. I ATH A 3x3 APE 8 6 |A| 20T [3A| =k |A| B, A k & OH
fafiaw |

If Ais a 3 x 3 matrix, |A|#0 and |3A| = k |A|, then write the value
of k.
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5. HT R=1{(a,a”):a, qedT ad | R &1 9T FTq

HIfT |

Let R ={(a, a®) : a is a prime number less than 5} be a relation. Find the
range of R.

6. cos™ ! (— %)+2sin_1 (%) &1 7 fafau |
. ~1( 1 . _1(1
Write the value of cos ) + 2sin 2

7. H@?+§+%WW§%WH%%‘F@QI

A AN AN AN
Write the projection of vector i + j + k along the vector j .

N af {a+4 3bJ_[2a+2 b+2j % 3l gb e forf |

8 —6) | 8 a—8b

a+4 3b 2a +2 b+ 2
If = , write the value of a — 2b.
8 -6 8 a—8b

9. T o 9w fafew .
A A A A A AN A AN A
ix(j+k)+jx(k+i1)+k x(i+7j)
Write the value of the following :

A AN AN A AN AN N AN A
ix(jJ+k)+jx(k+i)+k x(i+])

10. 9 F1d HIVT :
1

2
Ixex dx

0
Evaluate :

1

2
Ixex dx
0
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SECTION B

J97 GEIT 11 G 22 T 9% Jo7 4 3% FH & |

Question numbers 11 to 22 carry 4 marks each.

11. ewisufr @Ry a, b, ¢ SAAEEE AR N FAAAR a4 + b, b + o
A ¢+ a HEHAAE |
AYAT

Q%ﬁmmaﬁﬂaﬁaﬁﬁqsﬁaﬁaﬁ?ﬁ 2+ b @ a - b W

A

- A A AN
qeEd R, FE @ =1+ 5 + k qo b:1+2j+3k.

-> 2> o : R e
Show that the vectors a, b, c¢ are coplanar if and only if a + b,
- - - >
b + ¢ and c¢ + a are coplanar.
OR
Find a unit vector perpendicular to both of the vectors a + b and

RN — - A A A —> A A A
a—b where a =i+j+k, b=1+2j +3k.

12.  (3-02) 1 Hieehe HH SIMAD o 2 TIHI deh 1 ShIoTT, ST&T f(x) = 3x2 + 5x + 3
7|

ST

I AU 14 hifee {90 e f(x):%x4—4x3—45x2+51
(a) TR IIAHR |

) TTRRzsEaEg|

Find the approximate value of f(3-:02), upto 2 places of decimal, where
fix) = 3x% + 5x + 3.

OR
Find the intervals in which the function f(x) = %X4 —4x3 —45x%2 + 51 is

(a)  strictly increasing.

(b)  strictly decreasing.
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13. 37 TR (%2 — yx2) dy + (> + xX°y2) dx = & shitete, feom g fh

9 x=138,d y=1 = |

Solve the differential equation (x% — yx?) dy + (y2 + x%y?) dx = 0, given
that y=1, when x=1.

14. x fou g hifSQ :

cos (tan~ ! x) = sin (cot_ 1 gj

AYAT

fag shifsre fo -

cot 17 +cot 18 +cot 118 =cot 13

Solve for x :

cos (tan™ 1 X) = sin (cot_ 1 %)

OR

Prove that :
cot™1 7 +cot™ 18+ cot™ 118 =cot™ 13
15, 91 £: W > W, flx)=x-1, 3¢ x fasm 8 9 fix) =x + 1, IC x 9 B,
o aRwTiyd § | guiise fob £ Sgcpmviia 8 | £ 1 gfaeim 3q e, S&f W
Tft quf Testi w1 g © |
Let f: W —> W, bedefined as f(x) =x—-1, ifxisodd and f(x)=x+ 1, if

x is even. Show that f is invertible. Find the inverse of f, where W is the

set of all whole numbers.

16. 378! THR ¥ Hl g AW HI 52 T h TG H F dF d0 Agesar (T
gfaeemaT o) fHepret T | et U ATe Ul Sl EE B TRkl e {Id
T | 371d: §T T AIET F1d hIT |

Three cards are drawn at random (without replacement) from a well

shuffled pack of 52 playing cards. Find the probability distribution of

number of red cards. Hence find the mean of the distribution.
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17. 3IE x=acos O +bsin O Il y=asin 6 —b cos 0 % T‘ﬁ?{ﬂﬁ;’Q%

dxz B dX

If x=acos6+bsinO and y = a sin 6 — b cos 6, show that

18. M F1d hIfST :

X cos_1 X

\ll—xz

AT

T Td <hIFT

dx

“‘(3)( 2) <2 +x+1 dx

Evaluate :

XCOS 1

N x2
OR

Evaluate :

.[(3X 2) 2 +x+1 dx
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19. f=fafaa & 1 2

N A A A A A A
li:r=1+2j -4k +A (21 +3j +6k);

RN A A A A A A
lg: r =31 +3) -5k +pn4i +6j +12k)

Find the distance between the lines /; and /, given by

—> N N N N A A
lLi:r=1+2) -4k +2 (21 +3j +6k);

—> A A AN N A A
lo: ¥ =31 +3) -5k +u(4i +6j +12k)

20. 3Taehdd HIH xlogxg—y +y=Z log x ! & hHifSTT |
X X

Solve the differential equation x log x 3—}7 +y= é log x.
X X

21. ?T%cosy—xcos(a+y),3ﬁcosa¢il%,T‘hﬁ:@@ﬁl’qﬁﬁ

dy cos? (a + y)
dx sin a ’

d_y: cos? (a+y)

If cos y = x cos (a + y), where cos a # + 1, prove that -
dx sin a

22. GRIUTHI o U & TN § F7= g i

a? be ac + c¢2
a® +ab b2 ac = 4a%p2c?
ab b? + be c?

Prove the following, using properties of determinants :

2

a? be ac+c
a® +ab b2 ac = 4a%p2c?
ab b2 + be c?
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SECTION C

J97 GEIT 23 G 29 T Jodb J97 & 6 3F & /

Question numbers 23 to 29 carry 6 marks each.

23. TH FR I Fmfar ISeed odu aun dehet o WS FE1 7 | YAH b i 7
Teh TTSA/ah1ed shl T3 3T Ueh T hl ATkl Bldl & | Teh IS oid o
fmior 4 2 =2 TrgA/smed il wRfiF R 3 = WK ki IRl Bidl & Sefeh
Teh IS o AT § 1 5T TIeA/ahied bl A3 3102 9 TR <hl STa9dehdl gidl
2 | TR yfdfer eafereram 20 =2 3R wrsA/Hes it mefa gfafer stftreman
12 91 o TTT 39769 & | Toh <19 <l fofshl T T 25 ATH qA1 Th IS i foshl
W T 15 A BT @ | I8 WA gC fop Fmiar FHiHa i ofa qen 2re "= o g,
a1 sase 6 T gfafer fmior i S @ s for 38 erfesham o & |
SUUE Rl U Iaeh T THE ST L U1 gRI &t hiforT |

A cottage industry manufactures pedestal lamps and wooden shades,
each requiring the use of a grinding/cutting machine and a sprayer. It
takes 2 hours on the grinding/cutting machine and 3 hours on the sprayer
to manufacture a pedestal lamp. It takes 1 hour on the grinding/cutting
machine and 2 hours on the sprayer to manufacture a shade. On any day,
the sprayer is available for at the most 20 hours and the grinding/cutting
machine for at the most 12 hours. The profit from the sale of a lamp is
T 25 and that from a shade is ¥ 15. Assuming that the manufacturer can
sell all the lamps and shades that he produces, how should he schedule
his daily production in order to maximise his profit. Formulate an LPP

and solve it graphically.
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39 THdA hl 3 =< (1, -1, 2) /=@ & qn s soda

2x +3y—2z=5 a4 x+2y—3z=8 W oead g | 3Id: SR 1 fhT Y

A 8 fog P(-2, 5, 5) I gl 1d Il |

YT

famgatl A(2, -1, 2) A1 B(5, 3, 4) ! THAM ATl W@ a0 89HAA x—y +2z=5
% vfreae fag 1 fog P(-1, - 5,-10) & gft I HifS |

Find the equation of the plane that contains the point (1, — 1, 2) and is
perpendicular to both the planes 2x + 3y — 2z = 5 and x + 2y — 3z = 8.
Hence find the distance of point P(-2,75, 5) from the plane obtained

above.
OR

Find the distance of the point P(-1, -5, —10) ~from the point of
intersection of the line joining the points A(2, -1, 2) and B(5, 3, 4) with
the plane x—y +z=5.

3 faame™ P aen Q 319 94 gU Tt 1 dgefiardt, Saqdr aen A %
Tl T QUEHR ol WTed @ | e P ot swAw: 3, 2 qen 1 faenfiEi @ g
TF ool WHE: T x, T y QA T z &A1 ATEAT § A 31 JEHBRI I Bl
Tod T 2,200 7 | Torne™ Q o790+ AN 4, 191 3 fornieii st 31 gedt & foIu
Fo T 3,100 T =EaT & (e foamerd P9 € i qedl W ad qeEhr ufy
T 9TEAT B) | A 37 i gt W U T ueh-ueh qEehR i pet AR T 1,200

7, I TRl 1 TAN Hleh T oI o 1T & T8 JLEHR TR F1d HINT |
STYh T oAl % ATINTE Toh T Hod GoIsy, S YR o o faT e
EHT =R |
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Two schools P and Q want to award their selected students on the values

of Tolerance, Kindness and Leadership. The school P wants to award ¥ x
each, T y each and ¥ z each for the three respective values to 3, 2 and
1 students respectively with a total award money of ¥ 2,200. School Q
wants to spend ¥ 3,100 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as school P).
If the total amount of award for one prize on each value is ¥ 1,200, using
matrices, find the award money for each value.

Apart from these three values, suggest one more value which should be

considered for award.

26. TH ST U 2000 Fhet ATehi, 4000 HR FAT@Rl qAT 6000 Ih TcAh] h
i et 8 e geleAmd 8 ol WRRdTS shawt:- 0-01, 0-03 @ 0-15 7 |
HiThd SATRAT (ATARI) H H Ueh GHSARE &l ST 2 | 38 Ak o Thet
ITcTeh AYET HR ATeTeh &I hl TRl 1A HIfT |

AT

T YBR ¥ Hl TE A1 hl Teh Tl H H U U, Uh-Ush hleh TIEToHT
gigd, Tl SItd 8 | WRishaT 31 shifore fem

() @ R I H E |

(i) haA 3T 3 H E |

(i) ohrg oft o T HT AR @ |

An insurance company insured 2000 scooter drivers, 4000 car drivers and

6000 truck drivers. The probabilities of an accident for them are 0-01,

0-03 and 0-15 respectively. One of the insured persons meets with an
accident. What is the probability that he is a scooter driver or a car
driver ?

OR

Five cards are drawn one by one, with replacement, from a well shuffled
deck of 52 cards. Find the probability that

(1) all the five cards are diamonds.
(i1)  only 3 cards are diamonds.

(111) none is a diamond.

65/2/3 QB365 - Question Bank Software P.T.O.




B365 - Question Bank Software

+Y -1 qu @ §+%=1 o0 R B &9 o &9%a

x ¥
9 4

27. <rEda
HIVT |

Find the area of the smaller region bounded by the ellipse % +—=1

and the line §+X=1.
3 2

28. T gd 3R TH Tl < UNATII 1 ITHA k &, &l k Th 3N 7 | foag Hfvw
foh 3Tk SFABAl 1 ANTHA =T & S 7 <hl oI Il o ATH h S @ |

The sum of the perimeters of a circle and a square is k, where k is some
constant. Prove that the sum of their areas is least when the side of the
square is equal to the diameter of the circle.

29. TH T hifT :

n/4

sin X + €os X
——— dx
'[ 9 +16 sin 2x

0

Evaluate :

n/4

sin X + €os X
—————dx
_[ 9 +16 sin 2x

0
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QUESTION PAPER CODE 65/2/3
EXPECTEDANSWERSVALUEPOINTS
SECTION-A

@4 -6 & 208 -4

110, Ltanx—cotx+c 2.6 G g 08

11.

4. k=27 5.{8 27} 6. m 7.1
1
8. 0 9. 0 10. 2 (e- 1)
SECTION-B

Here (§1+ 5), (5+E), (6+5)arecoplanar,

b adp’ &J+adp” a)+ade a)+bx[p ¢
cbolp 3+ 3) = 0

p 2{adp ¢)j=0 @ bxdp ¢)= 0

b a, b, c arecoplaner

Similerly conversepart canalso bepproved.

OR

VY E
]

Let6=(5+5)'(5 B)= 2 3 4
0 -1 -2

0B365 - Ouestioz% Bank Software

Marks

3. cos™ 85"—99

&21g

Im
Im

Im

om

om

1+2m

1%am
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12.

13.
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v (3.02) = (0.02) f1(3)+f(3)

(0.02) (23) + 45

45.46

OR
f1(x) = 6x3—12x2—90x = 6x (X—5) (x +3)

flxX) =0 p x=-3,x=0,r=5
- WY Vi Y VsV Vs Yo VHS®
f2(x)>0, " x1 (-3,0)U (5¥) b Strictlyincreasing

f1(x)<0, " x1 (- ¥,-3)U(0,5 P Strictly decreasing

X2 (1- y)dy = - y? (1+x2)dx

0B365 - Ouestiozlg Bank Software

Im

Im

1¥%2am

1¥am

1+1m

om

1+2m

om

Im
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1 1
p —+Iog|y|:x-—+c 1¥%4m
y X
Puttingx=1,y=1weget,c=1 Yam
) 1+|og|y|:x-1+1 Yom
y X
! [ X ¥
_ cos. cos’ sinjsin™ ¢=< om
14 §V1+X ﬂ% i 65%
1 4
o) =
L+ C 5 Im
25 3 -3
b 1+x* = — b X = —, — L
16 4" 4 2m
-3 3
X = T doesnotsatlsfysox—z Yom
OR
L.H.S. = tan’ 1851— stant B0+ an &Y im
1o e8g el8g
&l 10
$7787 a1 eld
= tan? 97—
56@
3 1
=tant = + tan’t —
11 18 v2m
Es;3e3 10
_ 11 18 - _ .1 &0 _
= tan™ H tan”" ¢c=+ = cot"" 3
gl 332, 1'2m
117 18ﬂ
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15.

16.
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Let x,y| W
If xandy bothareeven,f (x) =f(y) b Xx+1=y+1 p Xx=y
If xandy bothareodd, f (X) =f(y) b x—-1=y-1p Xx=y
If xisoddandyiseveni.e.x 1 y,(Xx—1)iseven, (y+1)isodd
xty b f(x)r f(y)
Similerly for xiseven andy isodd.
fisone—one
Rangeof f = {f (0),f (1), (2)......} = {1,0,3,2,....}
= w = codomain
f isonto,
Hencef isinvertible
i x-1, xisodd
fr:we w f'l(x):%x W
X +1,Xiseven
X ® bethenumber of red cardsdrawn
X=0123
26C 2
P(X=0) = s = &
( ) 52C3 17
26 26
Pix=1) = 5 =
C, 34
26 26
P(x=2) =~z = >
C, 34
26C 2
P(X =3) = s = —
( ) 52C3 17

0B365 - Ouesti03n1 Bank Software
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13 13 2

Mean = S pixi=0" = +1° 23 40x3 4 30 2 U
17 34 34 17 T
g 1¥2m
y
:ﬂ :§ or 15 !:
34 2
3—3 = - asno+bcoso, d = acosO+bsno 1¥am
dy _ aco+bsnd _  x
dx asind - b cosd y 1m
dva
o T Xoe o d
y __ ¢ Xg n ¥ y-Xy+yO 1¥m
dx? y? dx? dx
Put x=cosd dx =- sin6do 1m
| :(‘)(%(-sine):-c‘f)cosede 1m
| = — {0sind — ¢L>sind do
P ——{esine—c‘l.sinede}:-esine-cose+c 1m
P 1 =- 41-x*x0s'x- Xx+¢C 1
OR
= 3% - 2) YX* +x+1dx = (‘112(2x+1)- gg (X2 +x+1dx 1m
|

- d2x+1 YXZ+Xx+1dx — — O\/a?( +=9 +§— dx 1m
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20.
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= (x2+x+1)% -

NN

?X:l X2 +x+1 +g log

—

V] U V] — V] U U
a,=i+2j- 4k, b, =2i+3j+6Kk

— U
|

— U U U U U
a,=3i +3j- 5k, b,=4i+6)+12k

U

.~ U
a-a=2i+]-k,

El isparalleltobﬁ2 P linesareparallel

b ;-]

b

SXD =

U V] U U U Ug
‘§2H3j+6k9' géiﬂ-kg

- g a
N
ORI
:‘-9|+14J-4 :\/TS3
7 7

Givendifferential equation canbewrittenas

dy 1 2
C A ><y_—2
dx  xlogx X

. @#dx
Integrating factor e X'9* = g*(%9x) = |og x

Solutionis ylog x = (‘)XE log x dx

2

] el 1210
P ylogx= 2j({logx)c—= - - =< dx
T( )ng; 0;3 X@

0B365 - 0uesti03n3 Bank Software

x+% +1/x2+x+1g+c 1+41m

%]

Im

Im

Im

Im

om

Im

Im


http://www.pdffactory.com

QB365 - Question Bank Software

P ylogx= delogx - 19+ C
e X X@

P ylogx = 72 (Iogx+1) +cC

21. cosy=xcos(aty) b xzﬂ
cos(a+y)
(- sin y)g cos(a+y)+cosySin(a+y)ﬂ
b 1= dx d
cos’ (a+y)
b cos?(aty) = {- cos(a+y)siny+cosysin(a+y)}%
cos? (a+y) = sin ax
dx
. cos? (a+y)
dx sna
a C a+Cl TakingsoutafromC;,

22. L.H.S. = abc |a+b b a
b b+c ¢

bfrom C,, andcfrom C;

0 c a+te
abc | 2b b a Ci® C+Cy-C3
2b b+c c

0 c a+c
=ac |0 -c a-c|R,® R,-R;
2b b+c c

0B365 - Ouestioslz1 Bank Software

1¥%2am

om

1¥%2am

om

Im

om

Im

Im
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= abc |0- 0+2b(ca- c? +ca+c?)

= abc (4abc) = 4a® b? ¢

SECTION-C

23. L et thenumber of lamps and shades manufactured bex and y respectiuely

\S“}' \ L.PRPis Maximise Z=25x + 15y
I Subjectto 2x +y <12
Ne
ln’ 3X +2y <20
79, \u
7 (H.LI) x>0,y>0
7 :
S
/ /:/ For correct graph
\F"l / /'//’
o
S

—éh Verticesof feasble
BN

P(A) =150, P (B) = 160, P(C) = 150
For max Prof no. of lamps=4
No. of shades=4
Maximum Profit = Rs. 160
24. Let equation of planethrough (1, -1, 2) with dr’sof perpendicular asa, bandcis
a(x-1)+b(y+1)+c(z—=2)=0
Theplaneis A to2x +3y—2z=5andx +2y—3z=8
\ 2a+3b-2c=0anda+2b-3c=0
b _c

a
— = =— =k bp = — = =
5 21 a 5k, b=4k, c=k

0B365 - 0uesti03n5 Bank Software

region are 0(0, 0), A(6, 0), B(4, 4) C(0, 10)

Im

om

2m

2m

om

Im

Im

1%2m

1¥%2am
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Equation of theplaneis

-5k (x

-1)+4k(y+1)+k(z-2) =0 b —-5x+4y+z+7=0

Distanceof planefrom(-2,5,5) is

_ 10+20+5+7‘ 2 _

B A 25+16+1 - \/E B

OR

LinethroughA (2,-1,2)andB (5, 3,4) is

X-2 _y+1 z-2

= A

3

4 2

Genera pointonthelineis (3l+ 2,4\-1, 20+ 2)

\ 3+2- (4h-1)+2+2=5 b A=0

Point of intersectionis(2,-1, 2)

d = (3 +(4f +({2f = V169 =13

Here

Al

O B
R RN
w

3x +2y+z = 2200
4x+y+3z = 3100

X+y+2z=1200

[ —

exu 22000

u _ u _
gy@ = é%loo@ or AX =B
gzg €1200g

[
(o RY e ey en

=3(-2)-2(@)+1(3)=-52 0\ X=A"'B
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cofactorsare:
Ann=-2 Ap=-1 Az =3
An=-1 Anp=2 Ap=-1
Az =5 Ax=-5 Azxz=-5

é&xu €2 -1 5u 20
& 0 _ é V- Sy
i = - el 2 -5 £3100;
&h 83 -1 -5§ §1200§
\ x=300, y=400, z=500

Onemorevauelike punctudity, honesty etc

Let E;: Scooter driverischosen
E, : Car driver ischosen
Es: Truck driverischosen

A : Person meetswith an accident
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OR

Let E betheevent drawing adiamond card

_ 1 .3
n—5,p—4,q y
13 1
®=5-"2
=\ . 3
ofg) - 2
Ao 80 _ o 1

i) P(5) = °C, —< = ¢+
() P(8) = S€4y S4y &4y 1024

. Ao a86 45
P(3) = °c, =5
(i) () Q4g 34;5 512

Ao a8 a8d _ 243
P(0) = °C e )
(i) P(0) = €4y Eay S4y 1024

27. Correct figure

X
w
1
X
~—
N

V9- x? +g sint = +

3 2

I
winN
D: M D~
I\)GTX
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= 2 gé%+gx£+09- (?;%+0+293
ge 22 g e au
2 a'—én 96 axn 0 .
- £ oL ZE = — - 1+ sg.units
384 25 “& G0 o

Let r betheradiusand x, the side of the square

S=nr?+x?, where2nr +4x =k Yom
2
S:nr2+gk_ 2nrg 1m
e 4 g
ds _ n’r  kn
— =2nr+ — - —
dr 2 4
ds k
—=0pP r =
dr 2 (n+4) 72m
d’s e .
— =2x+ — >0 P minima 1im
dr? & 2
Hencesisleast whenr = Im
2(7t+4)
X = l a?(_ 2n K g
4 g 2An+4)g
b x = K =2r Im
n+4
Let sinx —cosx =t then (cosx +sinx) dx =dt 1m
and (Sinx—cosx)?2=t> p 1-sin2x=t?
sin2x=1-t2 1%m
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0
dt 1 dt
|: N ’:_ Y
_Oél +1611- tzj 16 _Ola@(-f 2
4y
é 5 t‘JO
1,1 8 27
- e — | U
16 2406 ">ty
e 4 o,
1 a? 16
= — clogl- log==
20 & 97 'Y
1
— log 9
20 9
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