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General Instructions :

(V)
(ii)

(i11)

(iv)

(v)

65/2/2

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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EUg A 7
SECTION A

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

Question numbers 1 to 10 carry 1 mark each.

4 2) (1 23(2 0
1.  TYg FHR = T yrfyes w9 gfseane
Cy —> Cy—2C; T TN HITT |

Use elementary column operations C, — Cy — 2C; in the matrix
4 2 1 2\(2 0

equation = .
3 3, 0o 3)l1 1

a+4 3b
8 -6

2a + 2 b+2
8 a—8b

J 2, d a—2b o AF feflaw |

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

3. cos_l(—%j+2sin_1(%j Wﬂﬁw |

Write the value of cos™! (— %) +2sin~ ! (%j .

4. ICATHUA 3x3 AL & b |A| 20T [3A| =k |A| B, A k T 7H
fefm |

If Ais a 3 x 3 matrix, |A| #0 and |3A| = k |A|, then write the value
of k.
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T R={(a,a§ﬁ%%ﬁﬁwa, [T aq | R =hT 9NER AT

HIfT |

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

A A A

e 1+ + k AW | % My yeY fafaw |

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

A 19 il

dx
sin? x cos? x

Evaluate :
dx
sin® x cos? x

o AN A N A A A
@l £ =21 -5) +k +A (31 +2] +6k) q
_r):7/i\—6/l\< +u(/i\ +23'\+2/1\{) & ST @1 IV T I |
HEN A A A A A A
Find the angle between the lines r =2i -5 + Kk +X (31 +2j +6k)
N A A A A A
and r =71 -6k tu(i +2j +2k).

A J1d hIT

n/4

J- sin 2x dx

0

Evaluate :

n/4

J- sin 2x dx

0
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3N (4,5,6)F |

—
Write a unit vector in the direction of vector PQ, where P and Q are the
points (1, 3, 0) and (4, 5, 6) respectively.

Qs d
SECTION B

Jo7 G&IT 11 G 22 T Jodb G974 376 HT & |

Question numbers 11 to 22 carry 4 marks each.

11. cufsufraRy a, b, ¢ GHAEE S AR S FTAIR & + b, b + ¢
A ¢ + a GHAAE B |
areran
wimmaﬁﬂamsﬁﬁqﬁaﬁaﬁsﬁ 2 + b A a - b W

A A

— A A
rad 2, TE a =1+ + k qo b:1+2j+3k.

> 2 > ) e - 2
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 e < A A A
a—b where a =1+j+k, b=1+2j +3k.

12. 3T=8! TR € Hl g a1 HI 52 T hl TG H H dF u0 Aigesar (oA
gfaeemaHT o) fepret T | Rt T AT Ul SRl BT Sl UTRIekdT §ed I
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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13, AT f: W o> W, fx)=x-1, Ic x a9 8 91 f(x) =x + 1, IC x 99 B,

SR 9RTYG 8 | gensy b £ SYohuufid g | f o1 Yfaag F1a hifeie, ST&f W
auft qof et 1 ag= R |
Let f: W —> W, bedefined as f(x) =x-1, ifxisodd and fx)=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.

14. x fou g9 i@ :

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

AT

fog shifsre 6 -

cot 17 +cot 18 +cot 118 =cot 13

Solve for x :

cos (tan” ! x) = sin (cot_ 1 %)

OR

Prove that :
cot 17 +cot - 18+cot 118 =cot 13

15. aﬁ x=acos0+bsind dAYT y=asin O — b cos 6 %,?‘ﬁd?li@%

2

dx? dx
If x=acos 6+ bsinO and y = a sin 6 — b cos 6, show that
Zﬁ—xd—y+y:0.

dx? dx
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X COS™ 1X

\/i

AT

A 19 i

“‘(3)( 2) <2 +x+1 dx

Evaluate :

XCOS 1

N x2
OR

Evaluate :

J(Sx 2) 2 ¥x+1 dx

17. 3Fhd GHHU (x2 — yx2) dy + (y2 + x2y?) dx = 0 &l & hifoq, fear 3 T
N x=1%,?‘ﬁ y=1 %l

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

18.  (3-02) I Hfelehe TH TUHT o 2 TAMI ek 1A SHITIT, &l fix) = 3x2 + 5x + 3
7|

AT

I A F1d hive FH wed f(x) = %x4—4x3—45x2+51
(@) TR EaM 2 |
(b) e BrEwH R |
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20.

21.
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Find the approximate value of f(3-:02), upto 2 places of decimal, where

fx) = 3x% + 5x + 3.

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

(a)  strictly increasing.

(b)  strictly decreasing.

TROTehT o TUTEHT BT TRINT L farg <hIfT
X+ A 2x 2x
2x X+ A 2x | = 5x+ 1) (L =%)?
2x 2x X+ A

Using properties of determinants, prove that :

X + A 2x 2x
2x X + A 2x = (5x+k)(k—x)2
2x 2x X + A

I eX+e¥ =5ty %,Fﬁﬁ:@ﬁﬁmﬁﬁ j—y+ey_"=0.
X

If e+ eY=¢e*"Y, prove that ?+ey_":0.
X

Adhd THIRT j—y + 2y tan x = sin x 1 faf¥® g 31d HifSe, e 2 &

X

Wx:%%,?ﬁ y=03% |

Find a particular solution of the differential equation g—y + 2y tan x = sin X,
X

given that y = 0, when x = g
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x+1 y+1 z+1 x-3 y-5 z-7
7 -6 1 1 -2 1

Find the shortest distance between the following lines :
x+1 y+1 z+1 x-3 y-5 z-7
7 -6 17 1 -2 1

@ s |
SECTION C

J97 GEIT23 G 29 T Jodb Y971 & 6 3F & /

Question numbers 23 to 29 carry 6 marks each.

23. 39 GUAA 1 THIRU Fq g e fomg (1, -1, 2) fod @ den St wwaal
2x + 3y —2z=5 AU x+2y—3z=8 W T&dd & | 37d: SW T U T

aqd | fag P(-2, 5, 5) ! gl 1 I, |

AT

fagatt A2, -1, 2) A1 B(5, 8, 4) i ™ aTell 1@ d1 §9dd x -~y +z=5
& Ufcesed foag i fog P(-1, - 5, -10) & gfl ATd HIfT |

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, 5, 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.
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Teh FHeR JAN Fuidr dSted ofu q9n Thet & S ST 8 | YA o fmior |

Teh WISH/h1e hl AMA 3T Teh TR <l ATGehdT Bidl & | U IS od &
fmfor & 2 92 wTgA/@es i g R 3 U2 TR I ATTvIHdT Bl 7 ik
Teh IS o I | 1 52T TTe-/ah1eT 6l TefiT i 2 62 T <l 3Tageehdl BIdt
2 | BRR yfdfe aferham 20 =12 3R WisA/wied i weia fafer stftreman
12 91 o TTT 39eTe9 & | Th o9 i foshl T T 25 @Y q91 T g 6l fofshl
W T 15N Bl & | I8 A 7 Top Fmfar ffda @t <fa qen 3re o= @@ g,
q wdrsy for a8 ufdfen famior ki et Tomn s=w 5 38 stfoesan @y 81 )
SUURE ! Ueh Mgk T THET ST KL UTh g B shifwg |

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.

§+%=1 2 iR B 8 1 &% T

2 2
Find the area of the smaller region bounded by the ellipse % + YZ =1

and the line §+X:1.
3 2
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26. q [T P A Q 394 94 gY (Saieil i GeRIcidl, carddl qT -qedl

Tl W GRS STed § | former™ P oetad shaw: 3, 2 qun 1 fenfe w5
TF ool WHW: T x, T y QA T z &A1 918AT § Sk 31 JERRI I Hel
T T 2,200 7 | foerme™ Q 3o st 4, 1 qen 3 fornfef=i &1 39 qewi w6 o
FA T 3,100 <A1 =R g (AT o™ P S & Yol W a8 R Ui
1 =R ) | e 3 o goat o feu Y Ueh-ueh YRk o el T T 1,200
7, I ST HT TN Hleh T Yol o [T & T8 JLEhR TR 1 hIfAT, |
39 i el o AT Th =1 Yo GRSy, S YRR o o fore wmiiet
BT =TT |

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, ¥ 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.

27. TUH ST U 2000 Whet =Teihi, 4000 HR ARl qAT 6000 Ih TCAh] h1
S St 8 s geleAmd 8 ol WIS ARt 0-01, 0-03 @1 0-15 2 |
dTehd SARRAl (ITARI) H 8 Th GHSARE &l Sl 8 | 38 ANk o Thel
TTeTeh AT R ATcAh a4 hl TRkl FTd HIfTT |

JroraT
=S THR T el TS 1 hl Teh TE § ° U U, Teh-Ush hleh TICEqT=T
afgd, et STd 2 | IResar [1a hife i
i) woftfrtmuades? |
(ii) HIA3TAZLEH 2 |
(ii) IS ¥t U1 2 T 7RI R |
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An insurance company instre scooter drivers, 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.

(iii) none is a diamond.

28. T Raceh! Tsh 4T & U™ T & A o R hl o | Ragehl &1 aqul
gfmmg 10 #t B | quian geit Ragsht @ tferhan Jehmst o4 @ foiw Ragshr i
fermd s shifa |

A window is of the form of a semi-circle with a rectangle on its diameter.
The total perimeter of the window is 10 m. Find the dimensions of the
window to admit maximum light through the whole opening.

29. T I hifST :

T

x dx
a2 cos?x + b2 sin? x
0

Evaluate :

T

x dx
a® cos®x +b? sin? x
0
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QUESTION PAPER CODE 65/2/2
EXPECTEDANSWERSVALUEPOINTS
SECTION-A

é4 -6 & 20& -4l

1-10. 13 T UG gl 2.0 3 =

11.

4. k=27 5. {8, 27} 6. 1 7. tanx—cotx +¢

LT

U U
8. cos ¢ 9 37,25
e2lg

v
9_i 10.—I+—j+§k
2 7 7 7
SECTION-B

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

b axp’ 6)+§ b’ §)+§ c’ 5)+5x(5' 5)
cbolp 3+ 3) = 0
p 2{adp ¢)j=0 @ bxdp ¢)= 0

—

P a, b, c arecoplaner

Similerly converse part can a so be proved.

OR
N u V] U S S V] V]
a+b:§%i+3j+4k9 a-b=-j- 2k
(%]
VERVERV
]k
Let ¢ =(a+b) [a-b)=|2 3 4
0 -1 -2

0B365 - Ouestioln5 Bank Software

Marks

Im

Im

Im

om

om

1+2m

1¥%2am
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12.

13.
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- VIV
P c=-2i+4j-2k

—_c

&

[—

&l

xc

Im

&l

X ® bethenumber of red cardsdrawn

X=01 23 Yoam

52 C3 17 2 m

Mean = & pixi=0" = +1° o 2% +3 2
17 3 T34 17
1%m

:EZE or 1.5
34 2

N @ i <l et

Let x,y1 W

If xandy bothareeven, f (x)=f(y) p x+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.
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f isone—one 1¥2m
Rangeof f = {f (0),f (1),f (2)......} ={1,0,3,2,.....}
= w = codomain

f isonto, 1¥2m

Hencef isinvertible

i x-1,xisodd
L Wwe W fi(x) = ’
) %x+1,xiseven tm
i 1 1. aal
cos. cos = sinjsin” ¢-
14 émgz R 2m
1 4
p ==
2 5 Im
25 3 -3
P 1+x* =" b ==, — Y
16 4 4 2m
-3 3
X = T doesnotsatlsfysox—z am
OR
L.H.S. = tan 18@— + tan™? 8@_ + tan’ 18ei9 1m
g 8g €l8g
@l , 19
) Z 10
=tan'¢l 8+ 4 tant 2
1- =% 185 L
56 g
3 1
=tant = + tan’t —
11 18 v2m
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683 1 0
= tan CM— = ten? E9= cot?3
§1 e3g
117 18@
3—)9( = - asind+bcoso, ﬂ = acosf+bsno
dy _ aco+bsnd _  x
dx asind - bcosd y
ag/_xdyo
dy _ & Tdg . yidy xdy
2~ ° 2 P 2 Hy=0
dx y dx dx

Put x=cos0 dx =-sin0do

.0 cosd ( sm)

I = O—==— (- sind = - ¢y cosO do
sind d)

| = — {0sind — ¢L>sind do

b 1 =-{0sn0—¢Lsin0do}=-0sin0- cosd+c
P I =- +1- x*x0s'X- x+cC

OR

3% - 2) Yx* +x+1dx = C}g(Zx +1)- %F\u; VX2 +x+1dx
|

— d2x+1 X2 X +1dx — — 0\/a§<+—— +§— dx

0B365 - Ouestiol% Bank Software
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Im
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Im
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= (x2+x+1% - g ?X:l X2 X +1 +g log x+% +1/x2+x+1g+c 1+1m
@
17 x*(1-y)dy = - y? (1+x2)dx Yom
\1_ N 2 1
el 10 106
b Mff—+=-%dy = FL+— = dx
T (1? x* g
p 1+Iog|y|:x-1+c 1¥em
y X
Puttingx=1,y=1weget,c=1 Yom
) 1+|og|y|:x-1+1 om
y X
18.  f'(x) = 6x+5, let x=3, Ax= 0.02 1m
. f (x +Ax)- f (x) _ .
f (x) @ e b f (x+Ax) = (Ax)f (x)+f (x) 1¥om

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

(0.02) (23) + 45

= 45.46 172m

OR
f1(x) = 6x3—12x2—90x = 6x (X —5) (X + 3) 1+41m
flx) =0 p x=-3,x=0,r=5 Yom

0B365 - Ouestiollg Bank Software
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~ YiYaYa VaYa ¥ VaYVa YVa Yo YHE®

fL(x)>0, " x1 (-300U(5¥) b Strictlyincreasing
f1(x)<0, " x1 (- ¥,-3)U(0,5 P Strictly decreasing

19. OperatingC; ® C;+ C,+C3, weget

SX+A 22X 2X 1 2x
L.H.S. = [5x+A x+A 2x | = (Bx+4)[1 x+r 2x
SX+A 22X X+A 1 2x x+A
R.®R.- R.il 1 2x 2x
2 T M b LHS=(8x+14) [0 A-x 0
R,® R,- R}y
0 0 A-x

Expanding adong ¢, weget
= (5x +1) {(r- x)? - 0+0}

= (5x +1) (- x)?) = RH.S

dy . dy o
e€+e — =" ¢l+—==
20. dx gi dx g

p dy (ey - e“y):eX+y - e

dx
b dy _ e+e-¢ e
dx ¢€'-|e"+¢ e
Y
p ¥.€ op Yuensg
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Im

2m

Im

2m

Im

Im
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c‘jatanxdx _ e2|ogsecx

= sec?x

y sec’ = ¢sin x xsec’x dx

P ysec®™

b ysec®

(‘:secxtanx dx

secxX +C

x:%,y:O 0=2+c b c=-2

\  ySec?x = secx—2 Or y=CoSX —2 cos? X

22.  Thegivenlinesinvector formare

N u U U U U €05
r:—i-j-k+|§%i-6j+k9
(%]
N V] U V] N U Ug
r=3i+5j+7k+u§-2j+k9
9

— U

U

U u . U U U
a,=3i +5]+7Kk, b, =i- 2j+k

U U U
a,-a =4i+6j+8k

v v U
=-4j-6j-8k

V] V]
i K
b, b, = |7 -6 1
1 -2 1

b,” b,| = 116
SXD = (aZ'ﬁ 21
b,” b,

O | R - /116

v/116

0B365 - 0uesti02n1 Bank Software
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Im

Im
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om

Im

Im
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SECTION-C
Let equation of planethrough (1, -1, 2) with dr’sof perpendicular asa, bandcis
a(x-1)+b(y+1)+c(z—=2)=0 1m
Theplaneis A to2x+3y—2z=5andx+2y—-3z=8

\ 2a+3b—2c=0anda+2b-3c=0 1¥om

—_—-I-kb a= -5k, b=4k, c=k 1%2m

Equation of theplaneis
-5k (x—-1)+4k(y+1)+k(z-2) =0 p —-5x+4y+z+7=0 1m

Distanceof planefrom (-2,5,5) is

N 1m

10+20+5+7 2 _ >
= = = J42
J25+16+1 ‘

OR

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

X-2 _y+1 z-2

3 a4 2 Lem
Generd pointonthelineis (31 +2, 41 - 1, 21+ 2) 1
\ 3+2- (M-1)+22+2=5 b A=0 1%m
Point of intersectionis(2,-1, 2) 1m
d = (3] +(af + (12 = +169 = 13 im

0B365 - 0uesti02n2 Bank Software
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24, L et thenumber of lamps and shades manufactured bex andy respectiuely

\? \ L.PPis Ma&imise Z=25x + 15y Yam
I, Subjectto 2x +y <12
Ne
lo‘ 3x +2y<20
/ ib
o x>0,y>0 2m
///// For correct graph 2m
\ L
L M —%, Verticesof fessible
A 8\ a\ A
b P 'b
3! region are 0(0, 0), A(6, 0), B(4, 4) C(0, 10)
P(A) =150, P(B) =160, P(C) =150 ¥om
For max Prof no. of lamps=4
No. of shades=4 1m
Maximum Profit = Rs. 160
25. Correct figure Im
2m
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2a§n 96 axn 0 .
- < oL 2= — - 1+ sg.units
384 25 “& G0 o

26. Hee 3x+2y+z = 2200
4x+y+3z = 3100 1%m

X+y+2z=1200

@ 2 10 &u 62000
e U u_ u —

V@ Ly é’@' ;3100(J or AX =B
e 1 14 ey €L200¢

A= 3(- 2)- 2(1)+1(3)=-52 0\ X=A"B 1am
cofactorsare:

A11:—2 A12:—1 A31:3

An=-1 Anp=2 Ax=-1

A31:5 A23:—5 A33:—5 1¥om

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

Onemorevauelike punctudity, honesty etc 1m

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

A : Person meetswith an accident
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" (0.15) 45

‘ (0.03)+;' (0.15)

ol
WIrN-

= 1- E = l
2 92
OR

Let E betheevent drawing adiamond card

n=5,p=%,q=§
© ==
plE)= 2

0B365 - 0uesti02n5 Bank Software
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Im

om

1%2m

1%2m

1%2m
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28.

29.
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.5 .
||| P O = 5C — = — = = —
(i PO) "Chy &4y 4y 1024
Let 2x and 2y be the sides of rectangle Correct figure
\' 2X+4y+ ax=10

Areaof window

T X2

A = dxy+

T X

P A = x(10- 2x- mx)+

b d—A=1O-4x-27rx+7rx
dx
d_A = O I:) X = 10
dx n+4
2
p dAZ‘ =-4-n<0pP Maxima
dx
HenceA ismaximumwhenx = or 2x = 20
n+4 n+4
10
p =
2 n+4
" x dx " (n- x)
| = ¢ | = ¢ dx
Pazcoszx +b* sin’x 9azcoszx +b* sin’x
T % 2
1 Sec” X
P 2l =gx¢ ——dx P | =1 55— dx
9a2coszx +b? sin’x ca’ +b? tan’x

0B365 - Ouestioz% Bank Software
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om

om

Im

om

Im

Im

om

om

Im

2m
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Putbtanx =t b seczxdledt.

¥
n . dt T él, ,tu

| = — = = T tan—
b O2+2 " b & al,
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