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T 3397 :

(i) @ g7 I E

(i) YT ST F A 1% 59 Jo7-97 F 26 Jo7 & |

(iii) T A I 1 - 6 T 37 Tg-3H FIc7 Fo7 & 3N A% ¥4 & forg
1 37% [AEiRa & |

(iv) TGET FIHT 719 % JH-3R 1 JBR & 97 8 3R I9% 97 & fow
4 37% [FeiRa & 1

W) GUE G FYH 20 - 26 T JH-3H Il JHR & J97 & 3K J9% 97 & fow
6 3% [RERT & /

(vi) IR [TGT IREY X & Y8 FIT 97 %] HHF G 16T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.
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SECTION A

T GEIT ] G 6 TF II9F G H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

JAN . A
1. A a, b 3R ¢ TER ArEaq WEH @lew &, @ |24 + b + ¢ | 1 AH T
I |

JAN
If 3, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof [2a + b + ¢ |.

: —> A A A —> A A ¢
2. ThUEH Ofw fafgu s afge a@ = i+ j+kdM b = i +j gl
I & |
. . . - N A N
Write a unit vector perpendicular to both the vectors a = i + j + k

- N A
and b = 1 +j.

3. Uh W@ iRl 5x — 3 =16y + 7=3— 10z & | 39 @1 & fo& i
(direction cosines)%"@ql

The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the direction

cosines of the line.

X+y y+z zZ+X

4. A=| z X y | 1AM F1d HifSe |

X+y y+2z zZ+X

Write the value of A=| =z X y
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5. ﬁ":[ Jdehcd GH[hIUT <hl <hlld d HTd hl JNTH [TRdT :

3
dx |\ dx
Write the sum of the order and degree of the following differential
equation :

IR

6. T STaha FHieRLUl 1 AHThAH U T :

G;+y2)—%(2xy——coty)éz-= 0
dx

Write the integrating factor of the following differential equation :

1+y?) + (2xy—coty)ﬂ =0
dx

Qus
SECTION B

YT GEIT 7 G 19 TF 9% Jo7 & 4 HF & /

Question numbers 7 to 19 carry 4 marks each.

-1 -2 -2
7. A=Y@ A=| 2 1 —2| % 9gESS F1d HiNT |
2 -2 1

3ra: guist fF AL (adj A) =|A|L.

-1 -2 -2
Find the adjoint of the matrix A=| 2 1 —2 | and hence show
2 -2 1

that A . (adj A) =|A| L.
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8. i i wh x Lo ey ere a2 (e 3 e gt = — 17

x = 1 W JaHHT T8 8 |
Show that the function fix) = |x — 1| + |x + 1], for all x € R, is not
differentiable at the points x = -1 and x = 1.

o 2
9. ﬂﬁy:emSIHIX%,ﬁmﬁQ%(l—x2)g—xd—y—m2y:O.

dxz dX
- 2
If y=e™%" ¥ then show that (1—x2)3—327 — Xg—y - m2y = 0.
X X

10. I f(x)=x2+1;g(x) = X; 11 qT h(x) = 2x — 3 B, a1 f'[h'{g'(x)}] I
X" +
i |
If £(x) = yx2 + 1; glx) = ot 1

2

and h(x) = 2x — 3, then find f'[h'{g'(x)}].
x“ +1

11. 9™ F1d HIS :

-“(3—2)(). 2 +x - x2 dx

AT

A F1d Il ;
j x2+x+1 dx
x2+1)(x+2)

Evaluate :

j(3—2x). 2+x-x2dx

OR

Evaluate :
2
)2( +x+1 dx
x“+1D)xE+2
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12. fom= = Sﬁmmowa %{0',,"—%—% é[%r’gn a%nﬁcwi vgﬂﬂ%s o e e 3

(1) TR-ER STeRE (i) 931 g, a9 (iii) feer o1 wer forn, fom w ufa awasdh =2
1 R 7 -

(1) T 50
(i) T 20
(iii)) < 40

T et X, Y 991 Z § fopu U grgeh gamEi B g e R

(i) (ii) (iii)

X 400 300 100
Y 300 250 75
Z 500 400 150

JTTRIE! oh TAN , TEAT G STAT-3TT il § hIT o1 9 F1d hITT |
TEAT o 39 YA gRI TS H A g Tl T Jer foifau |

To promote the making of toilets for women, an organisation tried

to generate awareness through (i) house calls (ii) letters, and
(iii) announcements. The cost for each mode per attempt is given below :

(1) T 50
(i) T 20
(ii) T 40

The number of attempts made in three villages X, Y, and Z are given
below :

(1) (ii) (iii)

X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation for the three villages
separately, using matrices.

Write one value generated by the organisation in the society.
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14.
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x o Qg hifST ; il

tan~! (x+1)+ tan_l(x ~-1)= tan™! %

AT

=1 =1 fag ifse

cot_l(—Xy hl lj + cot_l(—yZ i 1} + cot_l(ZX hi 1j =0
X -y y—z zZ-X

(0 <xy, yx,zx<1)

Solve for x :
-1 -1 1 8
tan "(x+1)+tan " (x—1)=tan 31

OR

Prove the following :

cot ! X +1 + cot ! vz +1 + cot 1 zx+1 =0
X—-y y -2 Z-X

0 <xy,yx,zx< 1)

TRIUTERT < TUTEHT W SR § 5 6 g il

a2 be ac + c2
aZ +ab b? ac — 4 a’p2c2.
ab b2 + be 2

Using properties of determinants, prove the following :

2 2

a be ac+c
aZ +ab b? ac — 4 a’p2c2.
ab b2 + be 2
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15.  @fest (a — b) 3ﬁt(c _ b )l % TreEd Uk Wi |G HTd HIfT ST

— A

a=1+2J+k b 2 +JH94TC—31—4J—5k
- A A - - A
Ifa=i+2j+k, b=21+jandc =3i—4j—5k,thenﬁnda

. . - - 7
unit vector perpendicular to both of the vectors (a —b ) and (¢ —b ).

16. fag (1, 2, -4 ¥ B FH JEN W W@ wH  GHEW @
Hiftm, s Wit r =61 -19] +10k)+ 231 —16] +7k) qe
T =155 +29] +5k)+n 3] +8) —5k) I W o A |
Ao
g3l (- 1,2, 0) T (2, 2, — 1) ¥ ToRA ATt 38 THAA 1 FHIHT J1 HINT

S @ XIl=2y2+1=z+11 F TuT<R 2 |

Find the equation of a line passing through the point (1, 2, —4) and
N
perpendicular to two lines _r> = (8/i\ — 193\ + 101/;) + X(Sli\ — 163\ + 7k)
AN A A A A A A
and r =(151 +29j +5k)+uBi +8j —5k).
OR
Find the equation of the plane passing through the points (-1, 2, 0),

(2,2,-1) and parallel to the line ~— & 2y2+ 1_z +11 :

17. <19 % 52 U<l <l U FHPA TE H ¥ 3 U0 IAUT ITATIT S @iy Hehred
ST 2 | §FH o Tl hl HEAT I TTAehl e T hIWC | 3Tq: T 1 AT
A HIf |

AT

ThH WM % 6 Wew fRr M| WAt X e fgug W R S "y
IP(X = 4) = P(X = 2) Sl HGE AT & | AT hl JTRIHAT FTd hIT |
Three cards are drawn successively with replacement from a well
shuffled pack of 52 cards. Find the probability distribution of the number
of spades. Hence find the mean of the distribution.

OR

For 6 trials of an experiment, let X be a binomial variate which satisfies
the relation 9P(X = 4) = P(X = 2). Find the probability of success.
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18. T1d <hifiT :

/4

dx
J- cos® x A2 sin 2x

0

Find :
n/4

dx
J- cos® x A2 sin 2x

0

19. T1d hif9T ;

log x dx
(x + 1)2

log x dx
(x + 1)2

Find :

@ us |
SECTION C

J97 GEIT 20 T 26 T Jcdh J97 & 6 3FH & /

Question numbers 20 to 26 carry 6 marks each.
20. WW@%W%W%:4X@ x2=4y,i'@'[3ﬁx=0,x=4,
y=4Td y=0% ek o1 & &het ol dF sek 9 7 faunfod «»d 8 |

Using integration, prove that the curves y2 = 4x and x2 = 4y divide the
area of the square bounded by x = 0, x = 4, y = 4, and y = 0 into three

equal parts.
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22.

23.
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foamy 5 swe whew Y - Y gymedm & aw =@ g of

dx Xy—xz
hifoTT |

AT

Irghd FHIHWT (tan~ly — x) dy = (1 + y2) dx 1 T3 g« 71q Hifor, oo 2
fPSey=08dx=1% |

2
Show that the differential equation dy - Y s homogeneous and

dX Xy — X2
also solve it.

OR

Find the particular solution of /@ the differential equation

(tan~ly —x) dy = (1 + y2) dx, given that x = 1 when y = 0.

famg P(3, 4, 4) 1 38 fog @ gl 7@ L, ST formgati A3, — 4, - 5) 3R
B(2, -3, 1) " B o I aTcil 3&T THdA 2 + y +2z = 7 i Jid=s¢ il 7 |

Find the distance of the point P(3, 4,°4) from the point, where the
line joining the points A(3, — 4, — 5) and B(2, — 3, 1) intersects the plane
2x+y+z="1.

f(x) = 5x2 + 6x — 9 g ¥ B £: R, — [- 9, »] W femm fifvw | farg
HifT b weH f, f—l(y)z[—WJ % 1Y v 7 |

5
aterdn
Tg=ad x = R — (- 1) § weh fgamumd wfpan « f w9 § gfenfya 2 -
X*y=X+y+Xxy, VX, yeX

ST KT fop o1 98 (+) Eishan shAMHY, 991 H8=d & | 39 HishaT o
qeadsh Ta9d Y F1d HINT qem X o Yok 379¥d 1 Sldam it 3ma hifg |
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Consider f:R,— [~ 9, o] given by f(x) = 5x2 + 6x — 9. Prove that f is

J5d+5y -3
invertible with £~1(y) = {Lj .

5
OR
A binary operation * is defined on the set x =R - { -1} by
X¥ky=xX+y+Xxy, Vx,y € X.

Check whether * is commutative and associative. Find its identity

element and also find the inverse of each element of X.

24, p & 98 UH T HIC e e @b x2 = 9p (9 — y) T x2 = p(y + 1)
Th-gaL T I T Hed 3 |

Find the value of p for when the curves x2 = 9p (9 —y) and x2 = py+1)

cut each other at right angles.

25. T dlee 9H o HRE@H H A3 () A, B 31 C F 379G & A 30%,
50% 3T 20% e SAIdl & | 39 AT o 3cqTed o1 ShHST: 3, 4 3T 1 fawa
AT @S (FFET) BT 8 | Fieel o oA ScIe H § Teh dlee Agosd el
ST g 3R 98 WUE -1 A1 & | 6! JTRehal 1 hifeie ok I8 diee #efiA
B g1 &l SR R

In a factory which manufactures bolts, machines A, B and C manufacture
respectively 30%, 50% and 20% of the bolts. Of their outputs 3, 4 and 1
percent respectively are defective bolts. A bolts is drawn at random from
the product and is found to be defective. Find the probability that this is

not manufactured by machine B.
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26. T S 3 THR o hatdgeicd : A, B A« C 39T ¢l Bl [ am I § IR

AT 8 | HEAT o ITH A ThR & HH-GB-HA 6400, B THR & HH-H-5H7 4000
AT C TR o HH-H-HH 4800 heTRIeiell sl IR HiA &1 99 g | Bl 1
T gfdfed TR A & 50 hadIeiel, YR B & 50 shaldieiel 3R TR C &
30 AR TR BId 8, JTafeh Heredl 11 H Ifdafed TR A & 40 heTeRRie,
TR B % 20 $HeleReiet 3N TR C o 40 helrgaiet NN Bid 8 | beell 11
T ¥ gfdfed T 12,000 T @ AT 8 9T Sl Il 9= d T 15,000
&1 | I el hl HH-Y-HH fehad-fehaq e = grm, oed Seaedl =™
1 Gl =Aad &1, TR A o g F1 "ok | T I IRgeh T FHRT SR
T g & HIfT |

A company manufactures three kinds of calculators : A, B and C in its
two factories I and II. The company has got an order for manufacturing
at least 6400 calculators of kind A, 4000 of kind B and 4800 of kind C.
The daily output of factory I is of 50 calculators of kind A, 50 calculators
of kind B, and 30 calculators of kind C. The daily output of factory II is of
40 calculators of kind A, 20 of kind B and 40 of kind C. The cost per day
to run factory I is ¥ 12,000 and of factory II is ¥ 15,000. How many days
do the two factories have to be in operation to produce the order with the
minimum cost ? Formulate this problem as an LPP and solve it

graphically.
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QUESTION PAPER CODE 65/2/RU
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
‘2é+f)+é2=(251)2+(B)Z+(é)2+2(2é-ﬂ+f)-é+é-2é)
‘25+B+6‘=\/€
ijk
axb=|11 1|=—-i+]
1 10

A

. ) 1
unit vectoris ——+ —

]
V2o 2

)5 Yt /s _t N0
oo As o

Ditection cosinosare 8. 2. =3 gy =6.7273
irection cosinesare —, > —~ Of =S
X+y+Z X+y+Z X+y+z
A = z X y
-3 -3 -3
=0
order 2, degree 1 (any one correct)
sum=13
d—X+ 2y2.x=coty
dy 1+y
Integrating factor = ¢'°¢ () or (1 + y2)
13
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SECTION -B
msin~x . . - dy m emsin Iy
y=¢ , differentiate w.r.t.“x”, we get — = ——— 1% m
dx  \1-x?

= J1-x° Z—y = my, Differentiate again w.r.t. “x”
X

—— d’y X dy dy
2 = m
I=x dx? x  dx 17

X - ll_xz d_
—j = m (my) Yam

— - X — —-my = Yam

f(x) = \/Xz"'l, g(x) = ;2—-:_11, h(x) = 2x-3

Differentiating w.r.t. “x”, we get

f'(x) = —— o' (x) = T b () =2 .
(X) \/ﬁ g (X) (X2 N 1) (X) 1+1%+1m
1 1 ’ 2
f'(h' (g ) = = Yam

5

75
[G-2x)2+x-x*dx =2 \/GJZ—[X—%T dx+ [ (1-2x)2+x - x* dx 2m

1 1

X —— 9 X —— ) 5
=2- 22w/2+x—x2+§sin’l Tz +§(2+x—x2)/2+c 'm
2
— — 3
or (2)(2 11/2+x—x2 +%sin‘1[2x3 1J+§(2+X_X2)A+CJ
14
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11.
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OR

dx

J- x*+x+1 1J'2X+l 3J- 1

X=—= | —5—dx+—
x* +1 (x+2) 57 x7+1 5 9x+2

1 2x 1 1 3 1
=— dx +— dx + = dx
5~[x2+1 5~[x2+1 5~[x+2

1 1 _ 3
=5 log‘x2+1‘+ 5 tan 1X+§ log| x+2 |+ ¢

400 300 100 50 30000
300 250 75 20 | = | 23000
500 400 150 40 39000

cost incurred respectively for three villages is Rs. 30,000, Rs. 23,000, Rs. 39,000

One value : Women welfare or Any other relevant value

o (i) = o )

S 4+ 31x— 8=0
2-x? 3l o TATETES
1 .
X = 1 — 8 (Rejected)

0 = RHS

tan 'x — tan_ly + tan_ly — tan'z + tan''z — tan 'x }

15
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a’ bc  ac+c’ a ¢ a+4c
12. a’ +ab b? ac | =abc|a+b b a
ab b? + be c? b b+c c

Taking a, b & ¢ common from Cl, C2 and C3 Im

a+c c a+c
=2abc |a+b b a
b+c b+c c

C, —>C, +C, +C,and taking 2 common fromC 1 m

at+c ¢ 0
= 2abc [a+b b -b| C,->C,-C I m
b+c b+c —b
a+c [ 0
=2abc|a-¢c -¢ 0] R,=>R,-R; /2m
b+c b+c -b
Expand by C, = 2abc (- b) (-ac—c’<ac+c’) =4a’ b’ ¢ Yam
-3 6 6
13. AdjA =]-6 3 —6|;|A]=27 2+1m
-6 -6 3
-1 -2 -2 -3 6 1 00
AAdGA=|2 1 -2[|-6 3 —-6[=27/010|=[AI; Im
2 -2 1 -6 -6 3 0 0 1
4. f(x) = |x—1] + |x+1|
Leeh= tim DGz maler]) Im
x> (1) x—(~1) x>0 x+1

16
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=0

Rf' ()= lim Sl L 0 Y
x> (1 x—(-1) x> D" X +1

-2 # 0 .. f(x)isnotdifferentiable at x =—1

L f' (1) = lim Fx-D+(x+1)p-2

= lim —— =0
x—>1" x—1 x=>1" x —1

R ()= fim Z1Ex =2 261,
x> 1" x—1 x->1"  x —1

0 = 2 .. f(x)isnotdifferentiable at x =1

15.  let the equation of line passing through (1, 2,—4) be
T = f+2}—412 + A (af+bj+cf<)
Since the line is perpendicular to the two given lines -,

3a—16b+7c=0
3a+8b—-5¢c=0

Sl ti—i—iori—h
OWVINgWeeeh o4 “ 36 72 2 3

Equation oflineis : T = 1+2j—4k + A (2I +3j+ 612)
OR

x+1 y-2 z
Equationofplaneis : [2+1 2-2 —1| =0
1 1 -1

Solving we get, x +2y+3z—-3=0

16. Let x=No.ofspades inthree cards drawn

X : 0 1 2 3

AN AN A AN AL
=2 = = Joa = Ve

x.P(x) : 0 2%4 1%4 %4

17

P(x)
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Mean = Zx-P(x):48—§

64 4
OR

let p = probability of success ; q = Probability of failure

then, 9P(x=4) = P(x=2)

= 9-°C,p'-q’ = °C,-p*-q°*

1
Also, p+tq=1 = p+3p=1 .. P=7
7 A
I 5 _ dx = I . dx
) COS” X,/2sin2x b €Os” X 2+/tan x

% 2
f ﬁmﬂ) sec’x dx
) 2. /tanx

1
1+t
dt Taking, tan x = t;
I :

2 5
-1 1 1
log x - dx=log x - — dx
18 I gx (x )2 g x+1 x x+1
= _logx + ldX —.[ 1 dX
x+1 X x+1
18
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_ Clogx + logx — log(x+1)+c
x+1

—logx+lo x +c
o x+1 8 x+1

i j k
G-b)xE-b)=|-1 1 1|=-4j+ak
1 -5 -5
Uni dicular to both of th t 3 + k
thoft =_-=+-—7=
nit vector perpendicular to both ot the vectors \/5 \/5

SECTION-C

2
y
dy y° dy [K )

200 TTE=E—/——5 > —= , Hence the differential equation is homogeneous
dx xy-x dx Yy 1
X
Put y= vx and ﬂ—erxﬂ we etv+xﬂ— v
vy dx dx’ 8 dx v-1
dv v v
X —= —v=
dx v-1 v—1

Iv—_ldv = Ildx = v-logv=logx+c
v X
X—logzzlogx+c [or,zzlogy+cJ
X X X

OR

19
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: : : . : dx 1 tan'y
Given differential equation can be writtenas — + X = >
dy 1+y l+y

) | .. ! tan 'y -e™ ¥
Integrating factor= e ¥ and solution is : x e™ ¥ = I B gy

l+y2

X ef™ ly — Itet dt = te' —et +c=e™ y (tan_ly —1) +C (Where tan_ly = t)

x=1,y=0= c=2 - x-e™?=¢" " (tan'y—1)+2
or x =tan'y—1+2e ™"
Equation of line through A and B is x—3 YT 4 F° A (say)

-1 1 6
General point on the line is (— A+3,A—4, 6\— 5)
Ifthis is the point of intersection with plane 2x+y+z=7
then, 2 (- A +3)+A -4 +6L-5=T= A=2

Point of intersectionis (1,—2, 7)

Required distance = \/ B-1F +(@+2) +(4=7) =7

J34+5y -3
f: R, >[-9,0);f(x) = 5x* +6x —9; f‘%y);%
54+5y -3 54+ 5y -3
fof 1(y)=5 IV T3 g IRV I g
5 5
54+5(5x* +6x-9)-3
f‘lof(x):‘/ (5x* +0x-9) “x
5
J54+5y -3
Hence *f” s invertible with £~ (y) = %
OR
20
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() commutative: letx,y e R — {— 1} then
X*y=x+y+xy=y+x+yx =y*x .. *is commutative 172m
(1) Associative : letx,y,z e R — {— 1} then
x*(y*z)=x*(ytztyz)=x+(ytztyz)+x(y+z+yz)
=x+y+tz+xy+tyz+zx+xyz 172m
x*y)*z=x+y+txy)* z=(x+y+xy)tz+(x+y+xy) -z
= x+ty+z+xy+yz+zx+xyz I m

x*(y*z)=(x*y)* z .. * is Associative

(iif) IdentityElement:leteeR—{—l}suchthata*e=e*a=a‘v’aER—{—l} Yam
atetac=a = e=0( am
(iv) Inverse:leta*b=b*a=e=0;a,beR—{—l} Yam
= atb+ab=0 .. b=—2 or a'= 2 L m
1+a 1+a
23.  Solving the two curves to get the points of intersection (i 3 \/5 , 8) 1’2m
-2x
m, = slope of tangent to first curve = g 12m
2x

m, = slope of tangent to second curve = ? 1I’2m

-2x 2
curves cut at right angle iff 5 LA Yam

P P

& 9p’=4x* (Putx == 3\/5)

& 9’ =4(0Op)

p=0;p=4 Im
24. correct figure 1’2m
4
1+ ,, 16
ABDOA) = — dy="~| = —.... ) 1%m
ar ( )= !y Y=1 T3 @) 1%

21
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4 4 2
Aot ar (OEBDO) = [ovxdx- | XT dx = F
0

Aly 3=4 1 ) 3
P
X=0D E 1=+ ~ 2_&_&
N (o} d=0 +C o
r <1 16
ar (OEBCO) == [x*dx=—| = —
4 4] 2], 3
4

From (i), (ii) and (iii) we get ar (ABDOA) =ar (OEBDO) = ar (OEBCO)

25.  E,:Boltis manufactured by machine A
E, : Bolt is manufactured by machine B
E, : Bolt is manufactured by machine C

A :Boltis defective

P(E) = =L P(E) = L P(E ) =
P(AJE,) = ——; P(AJE,) = ——: P(A/E,) = —
100 100 100
150(3)X1?)0 200 20
PESA=T0 3 LS50 4 20 T 90+200+20 31

100100 100 100 ' 100 100

_ 11
P(E,/A)=1- P(EJA) = 3

26.  Let the two factories I and II be in operation for x and y
days respectively to produce the order with the minimum cost
then, the LPP is :
Minimise cost : z= 12000 x + 15000 y

Subject to :
22
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_X_}
12,
(i1) 1% m

(i) 1%m

3m

2m

1m
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50x +40y > 6400 or 5x+4y>640
50x +20y>4000 or 5x+2y>400 2m

30x +40y>4800 or 3x+4y>480

X,y >0
- 3 Xowe correct graph 2m
(o] 4o g Il(\’éo._ 200
v Tt 4‘-}‘=__4.$ °
Sx +2y =4,
T Nparap=ete o
g !

Vertices are A (0, 200) ; B (32, 120)
C (80, 60); D (160, 0) Yam

z(A)=Rs.30,00,000; z (B)=Rs. 21,84,000;

z (C) =Rs. 18,60,000 (Min.); z (D) = Rs. 19,20,000;
On plotting z < 1860000
or 12x + 15y <1860, we get no
point common to the feasible region

-, “Factory I operates for 80 days

vom

Factory II operates for 60 days

23
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