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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.



Qs A
SECTION A

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

Question numbers 1 to 10 carry 1 mark each.

4 2) (1 2y(2 0
1.  TYg FHR = o yriYe Ty dfshansti
[3 3} [o 3}[1 1}

Cy — Cy—2C,; 1 TN IS |

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

equation = .
3 3,0 3)l1 1

a+4 3b
8 -6

2a + 2 b+2
8 a—8b

J 2, @ a—2b o AF feflau |

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(éj Wﬂ'ﬁ%ﬁ@? |

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

4. ICATHUA 3x3 AP & T |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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AFT R = {(a, a®) : a, 9= ¥ DI AT &A1 ) Th G99 3 | R 1 IRE [

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 yaY ffaw |

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

A J1d il

dx
sin? x cos? x

Evaluate :
dx
sin® x cos? x

o AN AN AN A A AN
Y@l £ =21 -5; +k +1 (31 +2] +6k) T
T =71 -6k +u(i +2) +2k) % <= H B0 79 HITC |
RN A A A A A A
Find the angle between the lines r =2i —-5j + Kk + A (31 +2j +6k)
N A A A A A
and r =71 -6k tu(i +2j +2k).

A JTd hINT

n/4

J- sin 2x dx

0

Evaluate :

n/4

J- sin 2x dx

0



10. @few PQ 1 fam # w am wfew fafew, wet farg P aem Q %99 (1, 3, 0)
3T (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 AR s FaaaR & + b, b + ¢
A ¢ + a GHAAT B |
areran
@@Tmﬂﬁﬂﬁﬁﬁﬁ?ﬁﬁﬂﬁsﬁ 2+ b A1 a-b W

AN AN

— A A
qrad R, TE a =1+ 5 + k q b:1+2j+3k.

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

12. 3T=8 TR € &I g a1 I 52 T K TG H F dF q0 Argesar (T
gfaeemoT o) ferret T | et T AT Ul Sl BT Sl UTRIekdT §ed 3T
T | 371d: §T T AET F1d hINT |

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.

14.

15.
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T £ Wo W, fx)=x—1, 9 x o g 92 fx)=x+ 1, I x ¥9 B,
o aRwTfyd 8 | guiise fob £ SYopmviia 8 | £ 1 gfaeim 9 e, S|t W
auft quf Gt 1 ag= R |

Let f: W — W, be defined 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.

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

AT

fog whifse 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

?T% x=acos 0+bsinO dAYT y=asin O —bcos 6 %,?‘ﬁd?li@%

2

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

dx? dx



16. U Fd HIfTT :

X COS™ 1X

\/i

A 19 il

J‘(3x 2) <2 +x+1 dx

Evaluate :

XCOS 1

\1- x2
OR

Evaluate :

I(SX 2) 2 +x+1 dx

17. 379hd GHIRUT (XZ—yX2)dy+(y2+X2y2)dx=0 aﬁgaﬁﬁq,ﬁm%%
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. f(3-02) 1 e HH TIHTE o 2 TIM] o 1A hIOT, &l f(x) = 3x2 + 5x + 3
2|

AT

I ITAUA F1d hifow 58 wed fix) = %x4—4x3—45x2+51
(a) TR@Eadu@ 3 |
(b) TR grEmm 7 |
65/2/2 7 P.T.O.



19.

20.

21.

65/2/2

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% + 51 is

(a)  strictly increasing.

(b)  strictly decreasing.

TROTehT o TUTEHET BT TRINT L farg I
X+ A 2x 2x
2x X+ A 2x = (5x+k)(k—x)2
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:@@rﬁﬂﬁﬁ 3—y+ey_X =0.
X

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

Adhd THIERT 3—3' + 2y tan x = sin x 1 faf¥® g 31a 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



22. T TErsAi & o9 6l =gad g A I

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 v
SECTION C

J97 GEIT23 G 29 T Jodb 97 & 6 F & /

Question numbers 23 to 29 carry 6 marks each.

23. 39 HEAA 1 THRU Fq e e famg (1, -1, 2) 7o @ qen St wwaal
2x +3y—2z=5 U x+2y—3z=8 W oead g | 3Id: SR 1 fhu 7Y

aad | fag P(-2, 5, 5) ! gl 9@ HT |

AT

fagatt A2, -1, 2) @91 B(5, 3, 4) i ™ aTell 1@ d1 §9dd x -~y +z=5
& Ufcesed foag i fog P(-1, - 5, -10) & gfl Fd T |

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.

65/2/2 9 P.T.O.



24.

25.
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Teh FHeR IAN fuiar dSted iU q9n Thet & S ST 8 | YA o fmior |
Teh WISH/h1e shl AMA 3T Teh TR <l ATG=ehdT Bidl & | Uh IS od &
fmfor & 2 =92 wTgA/@es i g R 3 U2 TR I ATTTIHdT Bl 7§ ik
Teh IS o I A 1 52T TTe-/ahieT 6l TefiT 3fiT 2 62 T <l 3Tageehdl BIdt
2 | BRR yfdfe aferram 20 =12 3R WisA/wied i weia wfafer stftreman
12 91 o TTT 39eTe9 & | Th o9 <l foshl T T 25 @9 q91 T g 6l fofshl
W T 15N Bl & | I8 A 7 fop Fmfar ffda @t <fa qen 3re o= e g,
q wdrsy for a8 ufdfen famior ki et Imn s=w 5 38 stfiesan @y 81 )
SUURE ! Ueh Wgeh T THET ST L UTh GRT & Shitwg |

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 T R B & w1 Fha A

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

and the line §+X:1.
3 2

10



26. q TR P au Q 9+ g4 gY foranfeli wl weRiiardt, garddr 9o Aqcd
Tl W YRR ST STed § | fome™ P oetad shaw: 3, 2 qun 1 fenfe w5
TF ool WHW: T x, T y QA T z &A1 918AT § A1k 31 JERRI I Hed
oI T 2,200 7 | foerme™ Q 3o st 4, 1 e 3 fornfef=i &1 39 qewi 6 fore
FA T 3,100 <A1 =R 7 (AT o™ P S g Yol W a8 IRR Ui
1 =R ) | e 3 i gt o feu Y Ueh-ueh qEEehi o el T T 1,200
7, I ST HT TN Hleh T Yol o [T & T8 QLR TR 1 hIFAT, |
39 o el o AT Th =1 Yo GRSy, S GEHR o¢F o fore wmie
BT =0T |

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 Fhet ATehi, 4000 HR ARl qAT 6000 Ih ATCAh] h1
S St 8 s geleAmd 8 hl WIRhATS shAST: 0-01, 0-03 A1 0-15 2 |
dTehd SARRAl (ITARI) H 8 Th GHSARE &l Sl 8 | 38 ANk & Thel
TTeAsh 31T R =TT B hl TTRIehar F1d i |

JreraT
=B THR T el TS 11 hl Teh TE § O UTd U, Teh-Ush hleh Tl
afgd, et S1d 2 | IRekar [1a hifse i
i) aft et MU U g2 % F |
(i) HIA3TAZLEH 2 |
(ii) IS ¥t U1 2 T 7RI R |
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28.

29.

65/2/2

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.

(iii) none is a diamond.

U flgsshl T T o AH W §H A o SRR Hl g | Ragehl o1 aqqui
gfwmg 10 #t B | quian geit Ragsht @ stferran ehrar o1 & foiw Ragshi i
fermd s shife |

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.

T Td hIFT

T

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

Evaluate :

T

x dx
a® cos®x +b? sin? x
0

12 2,800



QUESTION PAPER CODE 65/2/2
EXPECTEDANSWERSVALUEPOINTS

SECTION-A
10 LS Wt cie 4 20 3
0 Te T el 2 &
4. k=27 5. {8, 27} 6. 1 7. tanx—cot X + ¢
18390 1 302U 6
8. cos '~ = 10. —i+=j+=k
214 % 2 7 77177
SECTION-B

11.

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

b (aeBp 64b” ase 6467 ) = 0
b adp &+ o’ a)+ade a)+bx[p ¢
cbolp 3) +Bo 3 = 0

p 2{adp ¢)}=0 @ bxdp ¢)= 0

b 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
(4]
v U U
]k
Let ¢ =(a+b) [a-b)=|2 3 4
0 -1 -2

15

Marks

Im

Im

Im

om

om

1+%2m

1¥%2am
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. - U
b= - =k tm

X ® bethenumber of red cardsdrawn

X=01 23 Yom
26C 2
P(X=0) = 3 =
( ) SZC3 17

%2C, 34
26 26
Px=2) = —2— ==
C, 34
26C 2
P(X =3) = s = &
( ) 5203 17 2m
. 13 13 2
Mean = iIXi=0" — + 1" — +2x— + 3" — ¥
ap 3 34 17 U
;,/ 1%m
E = § or 15 ]
34 2
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.

16
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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
FlWe W fi(x)=| ’
) %x+1,xiseven im
i 1 . 1. L addi
cos. coS sinjsin™ ¢g=-y
14 émgg ! 2m
1 4
p =
T 5 Im
p 1+x2:f—§ p :%TB ¥am
-3 3
X = T doesnotsatlsfysox-z am
OR
&l o 2 a0 28l o
L.H.S. = tan''¢== + tan™* ¢=< + tan™
37;21 3825 31825 tm
Fert
7 8.y tgnr &LO
= tan? 97 o
él' &18 4 Im
5621
3 1
= tan' = + tan'! —
11 18 yzm

17
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15.

16.

3,19
= tantg1l 18 - - (g Sé‘gz cot™3
g 1+ e3g
11" 18 @
3_)(; = - asnf+bcoso, L = acosO+bsno
dy _ acosd+bsnd _ X
dx asino - bcosd y
& . x WO
dy _ & Toxp  yidy xdy | _
2 ~ 2 b 2 +y=0
dx y dx dx

Put x=cos® dx=-sin0do

.0 cosd ( sme)

" O ©

= - ¢y cosh do
5 o}

| = — {0sind — ¢L>sind do

b 1 =-{0sn0—¢Lsin0do}=-0sin0- cosd+c
P I =- v1- x*x0s'X- x+cC

OR

3% - 2) Yx* +x+1dx = (‘llg(Zx +1)- %EU; VX2 +x+1dx
|

— d2x+1 X2 X +1dx — — 0\/%(+—+ +§— dx

18
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1%2m

Im

1%2m

Im

Im

Im

Im

Im
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= (x2+x+1)% -

NN

?XH X2+ x+1 +§ log

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

4 ?
17 x*(1-y)dy = - y? (1+x2)dx Yom
- XE+1
\ Oy_Zydy = - Ox—zdx 1im
el 10 106
P fe—+=-xdy = fel+— = dx
&y Ogi x* g
1 1
P —+lo =X-—+cC
y gly| . 1%m
Puttingx=1,y=1weget,c=1 Yom
1 1
P = +lo =X - —+1
y g |y| " Yom
18.  f'(x) = 6x+5, let x=3, Ax= 0.02 1m
1 f(X+AX)-f(X) — 1
f1(x) @ A b f(x+Ax) = (Ax)f*(x)+f (x) 1%m
X
v (3.02) = (0.02) f1(3)+f(3)
= (0.02) (23) + 45
= 45.46 1%m
OR
f1(x) = 6x3—12x2—90x = 6x (X —5) (X + 3) 1+41m
flx) =0 p x=-3,x=0,r=5 Yom

19
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~ YiYaYa VaYa ¥ Vi YVa Ya Yo YHE®

fL(x)>0, " xT (-300U(5¥) b Strictlyincreasing
f1(x)<0, " x1 (- ¥,-3)U(0,5 P Strictly decreasing 1+¥%om

19. OpeatingC; ® C;+ C,+Cz, weget

SX+A  2X 2X 1 2x 2
L.H.S. = [5x+A x+A 2x | = (Bx+4)[1 x+r 2x im
SX+A  2X X+A 1 2x Xx+A
R.®R.- R.il 1 2x 2
2 T M b LHS=(Bx+1) [0 A-x 0
R,® R,- R}y 2m
0O O A-x
Expandingaong c,, weget
= (5x +1) {(r- x)? - 0+0}
= (5x +1) (- x)?) = RH.S 1m
dy . dy o
e+e = =& ¢+ ==
20. dx ?— X 1 2m
dy
p = |&-€&"7)=e"-¢
dx ( ) tm
b dy _ e+¢e-¢ e
dx e'-(ef+¢e e"
Y
b ﬂ+e_xzo b ﬂ+e”:o 1m
dx e dx

20
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21.

22.

. . oAt d
Integrating factoris %™ % = ?°9%x = gac?y

y Sec’x = csinx xsec’x dx

b ysec® (sec x tanx dx

P ysec®™ = secx+cC

x:%,y:O 0=2+c b c=-2
\  ySec?x = secx—2 Or y=CoSX —2 cos? X

Thegivenlinesinvector formare
. U U U U U Ug
r=—i-j-k+l ?i- 6j+k2

@

.U U v ) 0 U
r=3i+5j+7k+u§r’-2j+k2

U — U

— U 8] u u
a,=3i+5j+7k, b,=i-2j+Kk

VIRV

—  — ! J K V] V] U

b,b,= |7 -6 1| =-4j-6j-8k
1 -2 1

SxD = (5;' %)’(6; E) =

21

Im

Im

Im

om

om

om

Im

Im

om

Im
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SECTION-C
Let equation of planethrough (1, -1, 2) with dr’sof perpendicular asa, bandcis
ax-)+b(y+1)+c(z2)=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

_ 10+20+5+7‘ 42 i

| J25+16+1 | A2 1m

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)+2+2=5 b A=0 1%m
Point of intersectionis(2,-1, 2) 1m
d = (37 + (47 + (12 = V169 = 13 1m

22
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24, L et thenumber of lamps and shades manufactured bex andy respectiuely
\ L.PPis Ma&imise Z=25x + 15y
Subjectto 2x +y <12
3X+2y<20
x>0,y>0

For correct graph

—Y  Verticesof feasible

region are 0(0, 0), A(6, 0), B(4, 4) C(0, 10)
P(A) =150, P (B) =160, P(C) = 150
For max Prof no. of lamps=4
No. of shades=4

Maximum Profit = Rs. 160

25. Correct figure

om

2m

2m

om

Im

Im

2m

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

X+y+2z=1200

@ 2 10 &u 62000
e U u_ u —

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

A= 3(- 2)- 2(1) +1(3)=-5r 0\ X=A"'B

cofactorsare:
A =-2 Ap=-1
Ay=-1 Axp=2
Az =3 Az=-5

exu 1 &2 -1 5u é200u
&, U _ é a é a
di=-z el 2 -5 3100,
gz4 €3 -1 -5§ §1200¢
\ x=300, y=400, z=500

Onemorevauelike punctudity, honesty etc

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

A : Person meetswith an accident
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A3 =3
Ap=-1
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OR

13 1
B=%=3
=)= 3
of)-:
.5 .0 .5
(i) p(5) = 5C éﬁ'o 8629 = ad_g = i

. Ao a8 _ 45
p(3) = 5c. &9 &L -
(i PE) 284y &4y 512
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28.

29.

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

Areaof window

7T X2

A = 4xy +

T X

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

b d—A =10 - 4x- 2 X+nX
dx
d—A =0 b x= 10
dx n+4
2
p dpz‘:-4-n<OD Maxima
dx
. . 20
HenceA ismaximumwhenx = or 2x =
n+4 n+4
10
b =
o n+4
" x dx " (n- x)
| = ¢ | = ¢ dx
Pazcoszx +b* sin’x 9a20052x +b* sin’x
1 Sec” X
P 21 =z ¢ —-—dX P | =1 55—
O2cos?x + b2 sin’x a’ +b? tan®x

0 0
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Putbtanx =t b seczxdx:%dt.

x Y dt m él to
=2 s = = St
b ja®+t*> b & al,

. 2

1= 2 & _02=-T_

ab g2 g 2ab
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