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Tyt go7 AT & |

P i F A 1% 59 Fo7-77 4 26 397 & |

GUE I HYH 1 - 6 aF A Tg-FR 917 Fo7 & 3N FdF ¥ F forw
1 3% [FgiRa 8 |

GUE T FHYH 7 -19 % FF-5/ 1 IR & I3 & 3K J9% 97 & forw
4 37 [HERa & 1

GUS G & Y97 20 - 26 % -3 I TR & 97 8 3N Jcd% J97 & forg
6 37% [HaRa & 1

IR [T IREY F¢ & G5 FHT 7 BT HHH a9 71T |

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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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

JAN . A
1. 3 a, b 3R ¢ TER ArEEq WEE Glew &, @ |24 + b + ¢ | 1 WH T
I |

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

A A A
valueof [2a + b + ¢ |.

. —> .
2. U T HW fAREU N ARET & = i+ )+ k A b = 1+, o b

I & |
. . . - N N N
Write a unit vector perpendicular to both the vectors a = i + j + k
- A A

and b = 1 +j.

3. Uh W@ Ufilhvl 5x —3 =16y + 7 =3 — 10z & | 39 @1 & fg& i
(direction cosines)f\?ﬂ'\@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 T HH T4 ST |

X+y y+2z zZ+X

Write the value of A=| z X y
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5. T4 31aera gHieRtor <l Ife 9 91d o1 TTHA AR

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

i{(d_yf}zo
dx |\ dx
6. T STahal FHieRLU 1 AHThAH U T :

1+y2) + (2xy—coty)ﬂ =0
dx

Write the integrating factor of the following differential equation :

1+y?) + (2xy—coty)ﬂ =0
dx

Qs d
SECTION B

YT GEIT7 19 TF 9% Jo7 & 4 HFH & /

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.  ouisy foh @t x eR & T ®eM fix) = [x— 1| + |x + 1], oFg3AT x = — 1 q0
X = 1 T TheHT T8 2 |
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—xz)g—xd—y—mzy:0.

dX2 dX
. -1 2
If y=e™%" * then show that (1 — X2)3—}2f — Xj—y - mzy = 0.
X X

10. I f(x)=x2+1;g(x) = Xz” qeT h(x) = 2x — 3 ®, @ {'[h'{g'(x)}] Td

x“ +1
hITTT. |
If f(x) = x2 +1; g(x) = X2+ 11 and h(x) = 2x — 3, then find f'[h'{g'(x)}].
X7+
11. o ¥d iT

J‘(S—ZX). 2+ x-x2dx

AT

T A1d I
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. To= =1 Y=e™ 3uasy - i Gagr i Tealed i o L Th e o
(1) BR-EX SR (ii) W1 g1, 49 (iii) feeR =1 wem forn, o w ufa avass =
TR 2

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

T et X, Y 991 Z § fopu U greh gamEi < g e R

(i) (i1) (iii)
X 400 300 100
Y 300 250 75
Z 500 400 150

TG oh TAN , TEAT G STA-3TT Tl § RT T =9 1d hIT |
TEAT o 39 YA gRI TS H A g 9Tl T god fofE |

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.

65/2/RU 6



13.

14.

tan~! (x+1)+ tan_l(x -1)= tan~! %

YT

=1 =1 fag ifse

cot_l{xy—JrlJ + cot_l(yZ—HJ + cot_l(ZX i 1} =0
X—-y y—2 Z—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™! xy_—|-1 +cot™! yz_+1 +cot™! zx+1 =0
X—-y y—2 Z—-X

0 <xy,yx,zx< 1)

TRIUTERT < TurEEl W S § e 6 fag il

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

Using properties of determinants, prove the following :

a2 be ac + c2

aZ +ab b? ac — 4 a’p2c2.

ab b2 + be c2

65/2/RU 7

P.T.O.



15.

16.

17.

afwi (@ - b) (e — b)) ArSEd Ush | ey HTd shiforg et

A A A > A A - A A A
A =1+2]+k, b=2i+jaMc =31 4] —5k.
> A A A D A A A S S
If a =1+2j+k, b =2i+jand ¢ =3i —4j —5k, then find a

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

fog (1, 2, -4) ¥ TR W 9 W W@ H GHEHW 4
fiftm, s et r =61 -19] +10k)+ 231 — 165 +7k) qe
T =155 +29] +5k)+n 3] +8) —5k) I W oA A |

AT
g3l (- 1,2, 0) T (2, 2, — 1) ¥ ToRA ATl 38 THA 1 FHIH J1A HINT

S @ XIl=2y2+1=z+11 ¥ TUT 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)+u(3i +8j —5k).
OR
Find the equation of the plane passing through the points (-1, 2, 0),

(2, 2,-1) and parallel to the line x-1_ 2y2+ 1_z +11 .

qre o 52 Ui hl T Ed T # ¥ 3 o SR IfaemdAT o @y e
ST 2 | §HH o Tl hl HEAT I WAl e T hIWT | 3q: T 1 7T
A HIf |

HAAT

ThH WM ® 6 Wew fRr M | wAr X e fgug W R S "y
IP(X = 4) = P(X = 2) Sl HGE AT & | AT hl JTRIHdT 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. WW:

/4

dx
J- cos® x A2 sin 2x

0

Find :
n/4

dx
j- cos® x A2 sin 2x

0

19. T1d hifvT ;

logx dx
(x + 1)2

log x dx
(x + 1)2

Find :

@ us |
SECTION C

Yo7 GEIT20 G 26 T 3% J97 H 6 3F & /

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 & &7het ol dF sreR 9T 7 T «»d & |

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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21.

22.

23.

&@@%Wwwg—yz yzz gy ® dur @ 'd ot
X Xy — X
HIT |

areraT

Jrghd FHIHWT (tan~ly — x) dy = (1 + y2) dx 1 T3 g« 7q Hifor, oo 2
fFSey=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 @ g 7@ i, =T fomgati A3, — 4, - 5) 3R
B(2, -3, 1) T B o I aTcil {1 THAA 2x + y + z = 7 I Jd=o¢ HLdl 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 f: R, — [- 9, o] W femm fifvw | farg
HifT b weH f, f—l(y)z[—W’] % Y v 7 |

5
arera
== x = R — {— 1) § U fgenedt @fsen « = w0 o wfenfya 2
X*y=X+y+Xxy, VX, yeX

ST KT fop o1 98 (+) Eishan shACHT, 991 H8=d & | 39 HishaT ol
qeadsh Ta3d Y F1d HINT qem X o Yok 379¥d 1 Uidam it 3ma shifg |
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24.

25.

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

Consider f:R,— [~ 9, o] given by f(x) = 5x2 + 6x — 9. Prove that f is

Jpd+5y -3
invertible with £~1(y) = LLJ .

5
OR
A binary operation * is defined on the set x =R - { -1} by
X y=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.

p T 98 UH 1 HIfT Rreeh fe ash x2 = 9p (9 — y) @A 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.

Teh dice S @ HREH § T (I9) A, B 3R C A 3G o A 30%,
50% 3T 20% e SATd & | 39 AT o 3cdTed o1 ShHST: 3, 4 3T 1 fawa
YT @S (FFQUT) BT 8 | Sieel o $Hal a6 H ° Teh diee AIgesdl (Hehral
ST g 3R 98 WUE IR A1 & | $Eh! JTRehdl 1 hifeie ok I8 Siee #efA
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.



26.

T HFIHT 3 TR o harddeicd : A, B @1 C 39T & hae il 1 am I § dIR
AT 8 | HEAT o ITH A ThR & HH-G-HA 6400, B THR & HH-H-H7 4000
AT C TR o HH-H-HH 4800 heTRIeiell sl IR i 1 99 g | Bl 1
T gfdfed TR A o 50 hadIeiel, YR B & 50 haldfeied 3R TR C &
30 AR TR BId 8, JTafeh Heredl 11 H Ifdafed TR A & 40 heTeRRie,
TR B % 20 $eteReiet N TR C o 40 helrgaiet NN Bid 8 | beell 11
T ¥ gfafed T 12,000 T == AT 2 941 heedl [I sl 9= § T 15,000
&1 | I el hl HH-Y-HH fehad-fehaq e = grm, oed Sheaedl =
1 @l =Aad &1, TR q o g F1 "ok | T I IRgeh T FHERT SR
U GRI & HITT |

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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