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Code No. 65/1/RU
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Candidates must write the Code on the
title page of the answer-book.

o HUA AT H A foh 30 Y- H Yigd I8 12 ¢ |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

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.

65/1/RU 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

X+y y+z zZ+X

1. A=| z X y | O Fd $INT |

X+y y+z zZ+X

Write the value of A=| z X y

2. T srgera iRt i HIfe 9 91 1 TTHA fAfge

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

3
dx |\Ldx
3. T srasa et w1 e TUreh fAfE -
1+y?) + (2xy—coty)ﬂ =0
dx

Write the integrating factor of the following differential equation :
1+y?) + @xy—coty) P = 0
dx

65/1/RU 3 P.T.O.



A

4. AR 4, b N ¢ TER Avead AEH TR A, A |24 + b + ¢ | B A I

HIfT |

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

A A A
value of |2a + b + ¢ |.
. —> .
5. Th Uk ORm fAfu i afest @ = 1+ 4+ kaM b = 1+ o %
TEad &l |

. . . — h A N
Write a unit vector perpendicular to both the vectors a = i + j + k

- N A
and b = 1 +j.

6. T @I TR 5x — 3 =15y + 7=3 — 10z & | 39 @1 % T i
(direction cosines)%ﬁ'\@ﬁl

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

Qs d
SECTION B

Jo7 GEIT7 T 19 T ToF Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7. o =1 s Iuced U 6 giaan o1 WicaTed B o [0 U e 4
(1) BR-ERX SR (ii) TSI g0, 99 (iii) feeR =1 wem forn, 9 w ufa g =

= R % :
(1) T 50
(i1) T 20
(iii) T 40

o Tiet X, Y 991 Z 4 fopu U gegeh yamE o g e R
1) (i1) (111)

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

JTTRIE! oh TN W, TEAT G STA-3TAT Tiai § ohaT T =9 F1d hIT |
TEAT < 3 TAW GRI TS § a8 I1eT Toh Jod Tt |
65/1/RU 4



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 :

(i) (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.

8. x % foru g il

tan~! (x+1)+ tan_l(x ~-1)= tan™! %

AT

=1 =l fig =hifse

cot™! xy_+1 +cot™! yz_+1 +cot™! zx+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

65/1/RU 5 P.T.O.



Prove the following :

cot™! xy_+1 +cot™! yz_+1 +cot™! zx+1 =0
X—-y y—2 Z—-X

0<xy,yx,zx<1)

9.  HRUEH % Ul o YA § e w1 fag i

a2 be ac + c2
aZ +ab b? ac - 4 a%p2c2.
ab b2 + be 2

Using properties of determinants, prove the following :

a’ be ac + c2
a? +ab b2 ac =4 a%p?c2.
ab b? + be c?
-1 -2 -2
10. g A=| 2 1 —2| % 98E@sS A 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.

65/1/RU 6



11.

12.

13.

14.

65/1/RU 7 P.T.O.

gise foh A9t x eR o fI0 oM flx) = [x - 1] + |x+ 1|, gt x = — 1qem
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
Zlﬁ y:emsm Iy %,?ﬁz{gﬁgqﬁ; (1—X2)H _ Xd_y — mzy = 0.

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

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)}].
xX“ +
HH T hITIT

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 :

x2 +x+1
5 dx
x“+1D)xE+2




15.

16.

17.

18.

Eﬂ_dﬁﬁﬂ'{:

/4

dx
J- cos® x A2 sin 2x

0

Find :

n/4
dx

cos® x 2 sin 2x

0

El'l'd@ﬁﬂ'{:

log X2 dx
x+1)

Find :

log x2 dx
x+1)

AR (& — b) (e — b) A H AEdd Teh WA AIC 3Td shifo STat

- A A A A A - A A A
a=1+2j+k, b=2i+j jddc =3i-4j —5k.

- A A A —>
a

A A RN A A A
If =1+2j+k, b =2i+ jand ¢ =31 -4j —5k, then find a

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

fog (1, 2, -4 @ TR IH I W W H FHEW @
Ffm, W et r =61 -19) +10k)+ a3 —16) +7k) T
RN A A A A A A .

r =(151 +29] +5k)+p(3i +8] —5k) Al W oI & |

AT

fagatl (- 1,2,0) T (2,2, - 1) ¥ ToRA Il 39 FHAA I FHIHT ATG hIT

N @ XIl=2yz+1=z+11 % THH 2 |

65/1/RU 8



Find the equation of a line passing through the point (1, 2, —4) and
A
perpendicular to two lines _r) = (8/1\ - 193\ + 101/;) + k(3/i\ - 163\ + 7k)
- 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 .

19. 1 % 52 a0l <hl T A T B ¥ 3 U IAUTR IfqEATAT o @iy et
Sd & | §HH b Tl ohl HEAT 1 WIRIehdl 94 HTA HIMY | 3d: 97 1 HIET
I i |

AT

TH TN % 6 ThEw fey MU | M1 X Uh fgue w3 S gre
9P(X = 4) = P(X = 2) %l TJE T & | Therdl shi FTRIhdT STd 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.

Qs 9
SECTION C

97 &1 20 @ 26 T%F Y9 F97 F 6 3F § |
Question numbers 20 to 26 carry 6 marks each.
20. f(x)=5x2+6x—9GN Y& Bl f: R, > [- 9, o] W fomm Hhifviw | g
b4 +5y —3
Hifr 5w f, f_l(y):[%] & H1Y YeHAI B |

YT

65/1/RU 9 P.T.O.



21.

22,

=9 x = R— (- 1) § T fgamard afkan « = &9 4 afenfia 2

X*y=X+y+Xy, VX, yeX.

Sfe HINT 6 w1 A7 () GfF HaEEE, du 9Eed 8 | 39 EfRA o
dcayeh 3Ta3d Hl 1 HIT qem X & Y 3799d &1 Tfaend |t 39 hifag |

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

/54 _
invertible with f~1(y) = [MJ .

5
OR
A binary operation * is defined on the set x =R - { -1} by
Xk y=x+y+xy, 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 a6 x2 = 9p (9 —y) a2 x2 = p(y + 1)
Th-gaL T HHIU 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.

Wﬁﬁﬁ&l@%%ﬂ%ﬁ:élxﬁX2=4y,i'@'[3ﬁx=0,x=4,
y=4Td y =08 TR I & &A%l ! qF SR 9O | q97iord id & |

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

equal parts.

65/1/RU 10



23. &@@%WW%: yzz AT 8 99T 39 gd ot
Xy — X
HIfST |

AT

TIhA GHIHTT (tanly — x) dy = (1 + y2) dx o1 ¥ 71 700 Hifse, fean 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.

24. fag P(3, 4, 4) %1 38 fog ¥ 3 7q HC, ST famgati A, —4, - 5) 3R
B(2, -3, 1) T & & 9 dTell {&T THAA 2x + y + z = 7 ol Tfdog il & |

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.

25. U HFEHI 3 TR o heAReled : A, B ad1 C 319t g1 Heefi 1aum I § J9R
HIA B | HEIA b I A THR b HH-H-H 6400, B THR & HA-H-HT 4000
AT C TR h HH-H-HH 4800 heTRIcicll sl IR i &I a9 & | haedl I
# yfafet TR A % 50 haARIel, THR B & 50 hedrieied 3R FhR C
30 FAFRTI TR BId 7, Tafeh bl II H Jfafcd TR A & 40 heTeRleiel,
YR B % 20 FTRIeiel 3T THR C & 40 FTRI TIR 81d 8 | Bl Il
I T Yfdfed T 12,000 T @ AT 8 q el 11 I § T 15,000
&1 | T el bl HH-G-HH Tehad-fehaq e = grm, oed Seaedl =
1 @ a9 &, R AT off g0 & "ok | WA 1 Waeh T FHET SR
T g1 & I |

65/1/RU 11 P.T.O.




26.

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.

T dlee M & HREH H 73fiH (I9) A, B 3T C $a 316 & A 30%,
50% 3T 20% ®iee SATdT & | 31 HAAT o IcqTeT ohl SHAT: 3, 4 3 1 gfdwa
9T @Ue (Ffoqel) g 8 | Sieel % FA I § ¥ T Sl AgeAT FHehret
ST B IR 98 WUE U ST 8 | $9eh! TTRehdT 1 shife foh I8 diee Afi
B gI &l SHR T 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.

65/1/RU 12



SET-2

Series SSO HIE A,
Code No. 65/2/RU
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR % -

Candidates must write the Code on the
title page of the answer-book.

o HUA AT H A foh 30 Y- H Yigd I8 12 ¢ |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
ford |

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT & I | UgSA, T 1 shilTeh a9 {1 |

e T YHUA HI UG & fo1C 15 fire 1 Tm fean g | weA-uw o TR gatg
T 10.15 &< foham ST@W | 10.15 S A 10.30 S b D had YH-IF I T
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100
65/2/RU 1 P.T.O.




HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

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.

65/2/RU 2



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

65/2/RU 3 P.T.O.



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.

65/2/RU 4



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

65/2/RU 5 P.T.O.




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.

65/2/RU 8



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.

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



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 |

65/2/RU 10



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.

65/2/RU 12
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Series SSO HIE A,
Code No. 65/3/RU
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR % -

Candidates must write the Code on the
title page of the answer-book.

o U SATE HX A o W T H Yfgd I8 12 € |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
forg |

o FHUA A R oh M IH-TTH 26 T F |
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3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

Tford
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HTHTT (3397

(i)
(it)
(iii)

(iv)

(v)

(vi)

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.

65/3/RU 2



Qs A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

1.

i saea gt i ife 9 T w1 Jmea fafEw

@)

Write the sum of the order and degree of the following differential

equation :
i{(ﬂ}} o
dx |\ldx
=1 31aehel THTHIUT 1 U U ORI :

1+y?) + (ny—coty)ﬂ =0
dx

Write the integrating factor of the following differential equation :

1+y2) + (2xy—coty)ﬂ =0
dx
X+y y+zZ z+X

A=| z X y ST M FTd HINTT |

X+y y+2z zZ+X

Write the value of A=| z X y

65/3/RU 3

P.T.O.



. A A A —> A A .
4, UH OHS Gfew fARgu S AfeEi A = i+ j+ kA b = 1+ o H
I & |

. . . — A N
Write a unit vector perpendicular to both the vectors a = i + j + k

- N A
and b = 1 +j.

5. T @ h FHIR 5x — 3 =15y + 7=3 — 10z & | 39 @I & fgh i
(direction cosines)%ﬁ'\@ﬁl

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

6. AR a4, b 3N ¢ TER Araaq W TR A, A (23 + b + ¢ | B AE T@

it |

A
If 21, b and ¢ are mutually perpendicular unit vectors, then find the

A A A
valueof |2a + b + ¢ |.

Qs d

SECTION B

JoT GEIT7 G 19 % Jd%h Jo7 F 4 3F & |

Question numbers 7 to 19 carry 4 marks each.

7.  TTd HINT :

n/4
j' dx
cos® x A2 sin 2x
0
Find :
n/4
j dx
cos® x 2 sin 2x
0

65/3/RU 4



8. T hIfT :

logx dx
(x + 1)2

Find :

log X2 dx
x+1)

9. WRW (a - b) ﬁ(?—?)‘qﬁﬁﬁ?qud\wuu*aﬁﬂm@ﬁqaﬁ

A A A D> A A - A A A
A =1+2]+k, b=2i+jaaMc =31 -4] —5k.

RN A A A —>
a

A A - A A A
If =1i+2j+k, b =2i+ jand ¢ =31 -4j —5k, then find a

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

10. fog (1, 2, —4) ® B T W deil I3W W@ w1 GHERW JW
Hife, St Y@l r =81 -19] +10k)+ 431 —16] +7k) @
- A A A A A A .
r =(151 +29j +5k)+pu(3i +8] —5k)gHl W Araad &l |

HYAT

famgatl (- 1,2, 0) T (2, 2, — 1) ¥ ToRA ATt 38 THAA 1 FHIHT J1 HIT

Gﬁi@T X51:2y2+1:Z+11a; — %|

Find the equation of a line passing through the point (1, 2, —4) and
N N A N A N
perpendicular to two lines _r) =(8i1i-19j) + 10k) + M31 —16j + 7k)
RN 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 _Zz +11 .

65/3/RU 5 P.T.O.



11. <9 % 52 Ui 1 Uesh G T 7 ¥ 3 U0 IAUT YA & |1y fHehred
ST & | FHH o Tal hl HEAT I WRhAT Fed [ HINT | 37d: S 1 7T
Frd HIY |

HAYAT

TH T % 6 g few MU | WMl X Uk fgde W 3 W gwey
9P(X = 4) = P(X = 2) %! G Ll & | %Al ol YTRIhdT FTd SHITT, |

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.

-1 -2 -2
12. Y8 A=| 2 1 —2| % 98@ed A T |
2 -2 1

7A: ST 6 AL (adj A) =|A|Ls.

-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.

13. cursu foh @eft x eR o Tl %o fix) = [x— 1] + |x+1|,1%|%3ﬁx=—1?'[94'[
x = 1 T JTHTHA TE 3 |
Show that the function f(x) = |x — 1| + |x + 1], for all x € R, is not
differentiable at the points x =— 1 and x = 1.

65/3/RU 6



. -1 2
14. ARG y=e™sin  * B, q1 guiize f (l—xz)j—y — xd—y ~ m?%y = 0.
X

x2 d
. =1 2
If y=e™%" ¥ then show that (1—x2)3—327 - Xj—y — mzy = 0.
X X

15. e f(x)=+x2+1;g(x) = X+11 qm h(x) = 2x — 3 7, a@ f'[h'{g'(x)}] I

X2 +
IR |
If £00 = % + 1; g = 25" and h(x) = 2x — 3, then find £'I(g'col).
X" +
16. @M A AT :

I(3—2X). 2+x-—x2dx

AT

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

Evaluate :

j(3—2x). 2+x-—x2dx

OR

Evaluate :

x2 +x+1
5 dx
x“+1D)E+2

65/3/RU 7

P.T.O.



17. Tort = e 3Uasy S i A Sl Tcdled i & ol T qeen 4
(1) S-ER SR (1) 9o g/, 49 (iii) feer =1 e forn, 59 w ufa v ==

= R % :
1) T 50
(i1) T 20
(iii) T 40

dF Tal X, Y 991 Z H fopu e weaeh gt < wen e R
(1) (i1) (111)

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

JTTSRT o T |, TEAT GRI STRI-STH e # foham T =5 311a shifrg |
TEAT o 36 YA GRI TS H Sfd g aTe T Jodf fafau |
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) <20
(iii)) < 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.

65/3/RU 8



18.

19.

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

65/3/RU 9

P.T.O.



T us |
SECTION C

T97 GEIT 20 G 26 T J39% J97 & 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20.

Teh ST 3 TR & haiadelcd : A, B @1 C 39t & haefEi [ a0 I § IR
AT 8 | HEAT S IH A ThR & HH-GB-HA 6400, B THR & HH-H-H7 4000
AT C TR o HH-H-HH 4800 AR I TIR i &1 34 7 | haedl I
T gfdfeT TR A & 50 hadIeiel, YR B & 50 shaldieied 3R TR C &
30 TR dIX Bd 7, Sfeifeh Bl 11 ° Ufdfed JhR A & 40 AR,
YR B % 20 FaIRIA 3T TR C & 40 FARRI TR 8d 8 | Bl [l
IAM H Fidfed T 12,000 T T AT 8 JA HFed [ I F T 15,000
HT | TIh el I HH-Y-HH Teohad-fehas e T grm, oed el =
1 W= A &, 3w off 9 8 Tk | YT 1 Waeh T quen S
T G &A HIT |

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.

65/3/RU 10



21. U Hicd 9H & HRE@H T AH (IF) A, B 3R C FI 3G & HUIT: 30%,
50% 3T 20% s ST & | 39 AT o 3cUTed 1 HAS: 3, 4 3 1 gfawrd
I @ (FFqul) 21 8 | Sicei o A 3G H § Teh diee Agesdl HepTa
I & 3TN 98 TS IR A1 3 | $6eh! STRhdT F1d IS 76 I8 diee #=iA
B g1 el S T

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.

22, f(x)=5x2+6x—9 g Yed B f: R, > [- 9, ] W fo=mm shifvw | fag
HIfT foh we f, f—l(y)=[—v54+5y_3j % Y Scshavi 7 |

5
arerat
g x = R— {- 1) ¥ U fgemurd @i « e wv 4 aftnfya 2

X%¥y=X+y+Xxy, VX,yeX

ST hifvT o6 w1 98 («) Glshan shAfSHT, qem dE=" 8 | 39 AihaT &
dcgHes 31939 Hl T I 921 X & Tcdeh 3199d &l Yidam oft sima hifsre |

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

J545 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.

65/3/RU 11 P.T.O.



23.

24.

25.

26.

p 1 98 AW T i s et a6 x2 =9p 9 —y)daMm x2 =p(y + 1)
Th-GER I FHHI T H1ed 3 |

Find the value of p for when the curves x2 = 9p (9 —y) and x2 = piy+1)
cut each other at right angles.

ﬁ@m%mww?z yzzaﬂ*sn?ﬁzr%asmsﬁsﬁsﬁ
X Xy — X
Hifw |

HAYAT

IhA GHH (tanly — x) dy = (1 + y2) dx o1 ¥ 71 710 HifSe, fean 2
fFSey=08adx=1% |

2

Show that the differential equation dy _ y—2 is homogeneous and
dX Xy —X

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 formgati A3, — 4, - 5) 3R
B(2, -3, 1) " B o I aTcil &1 THAA 2x + y + z = 7 I Jd=o¢ Ll & |

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="17.

W%ﬁ&l@%%ﬂ%ﬁ:élxﬁX2=4y,i'@'[3ﬁx=0,x=4,
y=4Td y =09 R a7 % &A% I qH S 97N | fIoqIiorg i & |

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.

65/3/RU 12
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General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
Ifa student has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not
be done according to one's own interpretation or any other consideration — Marking
Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4.  Inquestion(s) on differential equations, constant of integration has to be written.

5. Ifacandidate has attempted an extra question, marks obtained in the question attempted
first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

7.  Separate Marking Scheme for all the three sets has been given.

J




QUESTION PAPER CODE 65/1/RU
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
X+y+Z X+y+zZ X+y+z
A = z X y Yam
-3 -3 -3
=0 am
order 2, degree 1 (any one correct) Yam
sum=13 Yam
d—X+ 2y2.x=coty Zam
dy 1+y
Integrating factor = ¢(1+v) o (1 +y2) Vym
A n AP ~A\2 " ~\2 AT A A A
2a+b+c| = (Za) +(b)2+(c) +2(2a-b+b-c+c-2a) Yam
[2d+b+¢| =6 Yam
ik
axb=|11 1]|=-i+] Ym
110
: i ]
unit vectoris — — + —— Yam

V2 V2

X_/ er/SZZ_/O Vsm
5o s N

2 Y
77 2m

\IIO\
\lll\)

Direction cosines are



SECTION -B

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 (e ) o (5

X = —, —8(Rejected)

LHS. = tan'| 22| + tan' | L2
I1+xy I+yz

4x*+31x-8=0

= (0 = RHS
a’ be ac + ¢? a c
a’ +ab b? ac =abc |a+b b
ab b? +be c? b b+c

Taking a, b & ¢ common from C , C and C,

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

a+c¢

a

b+c b+c c

tan 'x — tan‘ly + tan‘ly — tan'z + tan'z — tan'x

a+c
a

C

|

2m

I m

I m

2m

1m

I m

2m

2m

1m



10.

11.

C, = C, +C, +C;and taking 2 common fromC, ~ Im

a+c c 0
= 2abc [a+b b -b| C,—>C,-C I m
b+c b+c -b
atc C 0
= 2abc [a—c —C 0 R2_>R2_R3 /am
b+c b+c -b
Expand by C,, = 2abc (—b) (—ac—c’—ac+c?) =4a’ b’ ¢’ Yam
-3 6 6
AdjA=|-6 3 —6|;|A|=27 2+1m
-6 -6 3
-1 -2 -2 -3 6 6 1 00
AAdGA=|2 1 -2[]|-6 3 —-6[=27/010|=[A]I; Im
2 =2 1 -6 -6 3 0 0 1

f(x) = |x—1| + [ x+1]

Lf(-1)= lim Cleo)-Gerth-2 -2

x> (1) x—(-1) x>Ch X +1 tm
Rf ()= lim Cleo)rbr-2 -0 I'm
x> x—(-1) x> x +1
-2 # 0 .. f(x)isnotdifferentiable at x =— 1
L £ (1)= lim CeoDrri-2 0 I'm
x—1 x —1 x->1" x —1
R f'(1) = lim xolexdlj=2 o 2(x-1) ) I'm
x> x—1 x->1" x —1

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



-
msin~ x
msin 'x Gy, 9 dy m¢e

=e , differentiate w.r.t.“x”, we get — = ——— 1
12. y g dX ﬁ 1/2 m

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

d’y X dy dy
2 —
= JJ1-x e . m— 1Y2m

x> Nn-x2 dx dx
N S

@ dx dx

= — - X — -my=0 iz
dx’ dx Y 2
13, f(x) = x2+1, g(x) = XZLII h(x) = 2x -3
X"+
Differentiating w.r.t. “x”, we get
X 1-2x —x*
f'x) = ——, 8 =—""=",hKx=2 !
Joe ) L+1+ 1 m
’ ’ ’ 2
£ (h' (g ) = = Yim

5

=
14, [B-2x){2+x-x* dx=2 \/(%Jz—(x—%fdx+j(l—2x) 2+x —x* dx 2m

=2 2 [2+x—x"+2sin" 32 +—(2+x x*f? +c om
2

or (2)(_1 2+x—x2+—sm“[2x3_lj+§(2+x xz)/2+cJ
OR



J- x*+x+1 1J'2X+1 X"‘EJ. 1 dx
r1)xr2) ™ X+l 5 dx+2 2m
1 2x 1 1 3 1
=— dx +— dx +— dx L
ij2+1 ij2+1 5jx+2 2m
:llog‘x2+l‘+ltan’1x+§10g|x+2|+c 1% m
5 5 5 ’
/AN /AN
15. dx = dx 1
'([cos3x,/2sin2x '([cos4x2\/tanx o
_?l+ta ) sec?x dx 1
- ) 24/tanx o
: leZ dt Taking, t t 1
= — aking, tan x = t; m
24k 8
= l 2\/¥+zt } m
L S5 o
21 5 5
1 —1 1 1
logx-— dx=logx- + | — dx
16. '[ s (x+l)2 s x+1 ‘x x+1 2m
—log x
- dx dx
x+1 J J.x+1 I'm
_ —logx + logx — log(x+1)+c Im
x+1

—logx+10 X +C
or x+1 8 x+1



18.

19.

i J Kk
G-B)x(6-b)=|-1 1 1 |=-4)+4k
1 -5 -5
Uni dicular to both of th , k
th oft tors=— —=+—=
nit vector perpendicular to both of the vectors 2 h

let the equation of line passing through (1, 2,—4) be

T = f+2j—412 + A (af+bj+cf<)

Since the line is perpendicular to the two given lines .-,
3a—-16b+7¢c=0

3a+8b—-5¢=0
Sl t i — L — i Ori - — = E
OVINEWEEh 4 " 36 72 2 3 6

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

x+1 y-2 z
Equationofplaneis : {2+1 2-2 —-1| =10
1 1 -1

Solving we get, x +2y+3z—-3=0

Let x=No. of spades in three cards drawn

X : 0 1 2 3

AR A A BN VA B 7N VAL /)
= 2%4 - 2%4 - 964 = %4

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

1% m

1% m

1m

1m

1% m

1m

Yam

3m

1 m

1m

2m

Yam

Yam



OR

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

then, 9P(x=4) = P(x=2)
= 9.6c4p4.q2 _ 6C2'p2'q4 2m
= 9p’=q’ .. q=3p 1 m
1
Also, p+tq=1 = p+3p=1 p=Z Im
SECTION - C
\J534+5y -3
20. f:R, >[-9,0):f(x) = 5x* +6x—9; f‘%y):%
S415y -3 5415y -3
+ 5y — +5y —
fof 1 (y)=5 V20T T L NIV T g 3m
5 5
54 +5(5x* +6x-9)-3
f‘lof(x):\/ (XS x-9) ~x 2% m
[54 _
Hence *f*is invertible with £ (y) = %—‘/3 Yym

OR

() commutative: letx,y e R — {— 1} then

Xx*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+ty+xy)* z=(x+y+txy)tz+(x+ty+txy)-z
= x+ty+z+xy+yz+zx+xyz I m

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



(ii1) IdentityElement:leteeR—{—l}suchthata*e=e*a=a‘v’aER—{—1} Yam
atetae=a = e=0 am
(iv) Inverse:leta*b=b*a=e=0;a,beR—{—l} Yam
= a+b+ab=0 b=—2 or a'l=—2 Yam
1+a 1+a
21.  Solving the two curves to get the points of intersection (i 3 \/5 , 8) 1’2m
—2x
m, = slope of tangent to first curve = E 172m
2x
m, = slope of tangent to second curve = —- 172m
-2x 2
curves cut at right angle iff A | Yam
9% p
& 9p’ =4x7 (Putx=i3\/5)
< 9p’=4(0p)
p=0;p=4 Im
A
22. correct figure 172m
C"’é)
, L
‘A+ 3: 3> 4 3 4
<« < 1 2 y 16 .
9 ar(ABDOA) = — [ydy==+| = —...() 1%m
x=0 x=4 44 1273
€
& 4_ —.
T O\ 4=o +C o 4 4 2 374
ar (OEBDO) = [ 2v/x dx - jx—dx: A5 X
0 o 4 3 12 |,
v
2616
33 3 e (11) >m
4 374
ar (OEBCO) =+ [x*dx=2| =18 .. (i) 1%m
49 121 3

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



2
23. dx = = dx = , Hence the differential equation is homogeneous Im
X Xy-—X X Z—l
X
Put = vx and g—vjtxﬂ we etv+xﬂ— v’ 1+1
Y dx dx ’ 8 dx v-1 o
- ﬂ_ v oY
Codx v-1 v—1 I'm
v—1 1
ITdv = I;dx = v-logv=logx+c I m
X—loglzlogx+c (or, leogy+cJ 1m
X X X
OR
d 1 tan”'
Given differential equation can be written as = X = an Z Im
y l+y I+y

1
tan'y-e™ ¥

Integrating factor= ¢ ¥ and solution is : x e™ ¥ = I —— dy 1+1%m
Ty
x ™Y = jtet dt = te' —e' +c=e™ ¥ (tan'y —1) + ¢ (where tan "'y = t) 1%4m
x=1,y=0= c=2 - x-e®?=¢""(tan'y—1)+2 lm
or x =tan'y—1+2e ™"

24.  Equation ofline through A and B is X _13 =Y : 4 =2 -g > = A (say) 2m
General point onthe line is (— A + 3,1 — 4, 6\ — 5) I m

Ifthis is the point of intersection with plane 2x+y+z="7
then, 2 (- A +3)+A—4+6L-5=7= A=2 I'm

10



25.

Point ofintersection is (1, -2, 7) Im

Required distance = \/(3 _ 1)2 + (4 + 2)2 + (4 _ 7)2 =7 Im

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 Im

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

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

X ~aman X, y 2 0

4.0 3 |z«\lﬁ60__ 200
'31+ 4‘-3‘ =__43 o

514—23:45\:

N it correct graph 2m
‘-.‘l ‘1,)”'\5‘3 -

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

vam

Factory II operates for 60 days

11



26.

E, : Bolt is manufactured by machine A
E, : Bolt is manufactured by machine B
E, : Bolt is manufactured by machine C

A :Boltis defective

30 50 20
P(E,)=—:;P(E,))=—:;PE,)=—;
(E) 100 (E2) 100 (E.) 100
P(A/E,) = ——: P(AJE,) = —+—: P(A/E.) = ——
7100’ 227100’ 77100
S0 4
100~ 100 200

P(E/A)= =
2 30,3 ,5 4 20 1 90+200+20
100100 100 100 100 100

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

12

3m

_20 )
31 m
1m



QUESTION PAPER CODE 65/2/RU
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

2

2846 +¢[ = (2aF + (B +(@F +2(2a-b+b-c+2-24)

‘2é+f>+é‘ =6

A A

k
I|=—-i+]
0

o)

X

ol

Il
— = e
—_— —

A

. ) 1
unit vectoris —— + —

:
V2 V2

)5 Yt /is _ 2 Ho
oo A o

M 623 6-23
irection cosinesare —» = —~ or =
X+y+Z X+y+zZ 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 + yz)

13

Marks

Yam

Yam

Yam

Yam

Yam

Yam

Yam

vam

vam

vom

Yam

Yam



SECTION -B

-l

. . . d melnSlH X

y = e™™" *, differentiate w.r.t.“x”, we get & ﬁ 1Y% m
—X

dx

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

— dzy X dy dy
= 1— 2 — — =m —
) dx’ 1_x2 dx dx 1’2m
= (_Xz)d_}z]_xﬂ—m[\/l—xzﬂj=m(m}’) v,m
X dx dx
d’y dy
= (1-x*)— - x = —m’y =0 1
() = X +1, g(x) = ill h(x) = 2x—3
X+
Differentiating w.r.t. “x”, we get
X 1-2x —x*
f'x) = ——, 8 =—""—=",hKx=2 .
Vxi+1 (xz+l)2 I+17%+1m
’ !/ ’ 2
f (h (g (X))) = _5 vm

[G-2x)2+x —x*dx=2 | GJZ—(X—%JZ dx+ [ (1-2x)2+x - x* dx 2m

1 1
X —— X — —
3
=2- 221/2+x—x2+§sinl —32 +§(2+x—x2)/2+c 'm
2
_ — 3
or (2)(2 lw/2+x—x2 +%sin“[2x3 ljJr%(erX_XZ)AJFCJ

14



10.

11.

OR

.[ x*+x+1 1I2X+1 3.[ 1

=— - d
x* +1 (x+2) : 5 X+2 )

— dX
x2+1 5

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 [P (5

- = 8 4 +31x—8=0
2-x> 31 TR TIETET
1 .
X = 1 — 8 (Rejected)

OR

L.HS.= tan' XY + tan' y—2 + tan' z-x
S 1+xy I+yz 1+ 2zx

tan 'x — tan‘ly + tan‘ly — tan'z + tan'z — tan 'x
0 = RHS

15

2m

Yam

1% m

2m

I m

I m

2m

1m

1 m

2m

2m



a’ bc  ac+c’ a c  a+c
12. a’ +ab b? ac =abc |a+Db b a
ab b? + be c? b b+c c

Taking a, b & ¢ common from C1 , C2 and C3 Im

a+c C a+tc
= 2abc |a+Db b a
b+c b+c c

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

a+c v 0
= 2abc [a+b b -b| C,>C,-C I m
b+c b+c -b
atc cC 0
= 2abc [a—c —C 0 R2_>R2_R3 am
b+c b+c -Db
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 6 1 00
AAdGA=|2 1 -2[|-6 3 —-6[=27/010|=[A]I; Im
2 -2 1 -6 -6 3 00 1
4. f(x) = |x-1] + |x+1|
Lf(-1)= lim Cl)=(eri=2 o 220D I'm
x> (1) x—(~1) x>0 x+1

16



15.

16.

=0

Rf' ()= lim el L 0 Y
x> x—(~1) x>0 x +1

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

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

= lim —— =0
x> x—1 x=>1" X —1

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

0 = 2 .. f(x)isnotdifferentiable at x =1
let the equation of line passing through (1, 2,—4) be
T = f+2j—412 + A (af+bj+cf<)

Since the line is perpendicular to the two given lines -

3a—16b+7c¢c=0
3a+8b—-5¢c=0

Sl ti—i—iori—h
OVINgWEEh 4 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

Let x=No. of spades in three cards drawn

X : 0 1 2 3

N ARES A A RENVAE AN VAN A
= 2%4 - 2%4 - 964 = %4

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

17

P(x)

1m

1m

1m

1m

1% m

1m

Yam

3m

I m

1m

2m

Yam



17.

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’ ¢’

1
Also, p+tq=1 = p+3p=1 .. P=7
7 A
.[ 5 _ dx = J. Z dx
) COS” X,/2sin2x y COs” X 2+/tan X

i 2
- J. M sec’x dx
) 24/tanx

0 \/_t

2 5
-1 1 1
log x - dx =log x - — dx
18 '[g (x )2 8 x+1 X x+1
x+1 X x+1

18

vom

2m

1m

1m

1m

1m

1 m

vom

vom

2m

1m



_ Clogx + logx — log(x+1)+c
x+1

—logx+10 X +C
o x+1 8 x+1

i J k
G-B)x(6-b)=|-1 1 1 |=-4)+4k
1 -5 -5
Unit vect dicular to both of th , k
th oft tors=— —=+—=
nit vector perpendicular to ootn o € VECLOIS \/E \/5

SECTION -C

2
y
dy y° dy [K j

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

IV—_ldv = Ildx = v—logv=logx+c
y X
X—logyzlogx+c (or,zzlogy+cJ
X

X X

OR

19

1m

1% m

1% m

1m

1m

1+ m

1m

1m

1m



21.

22.

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

1
. . " tan 'y -e™ ¥
Integrating factor= ¢ ¥ and solution is : x e™ ¥ = I B gy

l+y2

X e!™ ly — Jtet 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 Y 4 _27 > = 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=7= A=2

Point of intersection is (1,—2, 7)

Required distance = \/ B-1f+@+2)+(4-77 =7

J34+5y -3
£:R, = [-9,0)1fx) = 5x* +6x - 9; f‘l(y):“%

2
54 +5y -3 54 +5y -3
fof_l(y):S{%} +6{+}_9:y

ot (0 — J54+5 (5x25+6x—9)—3 .

V54 + 5y -3

Hence ‘f”is invertible with £ ' (y) =
Y 5

OR

20

1m

I+1%2m

1% m

1m

2m

1m

1m

1m

1m

3m

2am

vam



23.

24.

1) commutative: letx,y e R — {— 1} then
X*¥*y=x+y+txy=y+x+yx =y*x .. *is commutative
(i) Associative : letx,y,z e R — {— 1} then
X*(y*z)=x*(ytztyz)=x+(ytztyz)+x(y+z+yz)
= Xty+tz+tXxy+tyz+zx+Xxyz
x*y)*z=x+y+txy)* z=x+ty+xy)+z+(X+y+xy)-z
= Xty+tz+xy+tyz+zx+xyz
x*(y*z)=(x*y)* z .. * is Associative
(i)  Identity Element:let e R — {— 1} suchthata*e=e*a=aVaeR - {— 1}
atetae=a = e=0

(iv) Inverse:let a*b=b*a=e¢=0; a,b eR—{—l}

— a+b+ab=0 . b=—2 or al=—2
1+a 1+a

Solving the two curves to get the points of intersection (i 3 \/5 , 8)

—2x
m, = slope of tangent to first curve = .
p

2x
m, = slope of tangent to second curve = —~

_2X><2—X = -1

9 p

curves cut at right angle iff

& 9pP=4x’ (Putx == 3\/5)
< 9p’=4(9p)
p=0;p=4
correct figure

4

1 ¢ } .
ar (ABDOA) = | yzdy=ly—2 == ()
0 0

21

1% m

1% m

1 m

Yam

vam

Yam

Yam

1% m

1% m

1% m

Yam



25.

26.

» 4
4 4 2 3
| A1t 2 ar (OEBDO) = [2x dx - jx— de= |2y X
Mg d=% < ] 0 4 3 12,
b

O e | -2 1616 i) 1
) 4+ R 33 3 (11) >m
» O\ 4=6 +C al

1 <1 16
ar (OEBCO) == [x*dx=—| = — ...cocece.o... (i) 1%2m
44 121 3
v
From (i), (ii) and (iii) we get ar (ABDOA) =ar (OEBDO) = ar (OEBCO)
E, : Bolt is manufactured by machine A
E, : Bolt is manufactured by machine B
E, : Bolt is manufactured by machine C
A :Boltis defective
30 50 20
PE,))=—:;P(E,)=—:;PE,)=—;
(E) 100 (E,) 100 (E;) 100

P(A/E,) = ——: P(A/E,) = —+—: P(AJE,) = —— 3

Y7000 1000 Y T 100 n

0. 4
100 100 200 20
P(E/A)= = = 2m
2 30>< 3 +50>< 4 +20>< 1 90+200+20 31
100 100 100 100 100 100
_ 11

P(E/A)=1- P(E/A) = 31 I m
Let the two factories [ 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 Im

Subject to :

22



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
0| 4o & Izc\’éo._ 200
4 '31+4"3‘=14.30
Sx +2y =4,
X+24=4o0 51*,4‘3;':.640 ;‘%‘o
gt

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

vam

Factory II operates for 60 days

23



QUESTION PAPER CODE 65/3/RU
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

dx 2y
dy 1+y

> .X=coty

Integrating factor = ¢'°¢ () or (1 + yz)

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=3

)5 Yt /is _ 2 Ho
oo A o

Direction cosines are

<o

2 -3 -6 -2 3
7777 Or 77777

2

2845 +¢[ = (287 +(f + (P +2(2a-b+5-c+2-23)

‘2é+f>+é‘ =6

ik
axb=|11 1|=—-i+]
110
unit vector is —i+i
22

Marks

vam

vam

vam

vam

vam

vom

vom

vam

vom

vom

vom

vom



SECTION -B

b= ialekic b= io5-sk 1am
i ] k
@-B)x(6-b)=|-1 1 1 |=-4)+4k .
1 -5 -5
Unit vect dicular to both ofth t —i+£ 1
nit vector perpendicular to both of the vectors =— NCRNG) m
let the equation of line passing through (1, 2,—4) be
f:f+2j—412+k(af+bj+cf<) I m
Since the line is perpendicular to the two given lines -,
3a—-16b+7¢c=0
1Y2m
3a+8b—-5¢c=0
Sl ti—i—iori—_—g 1
OVIIEWCESL 4 36 72 2 3 6 o
Equation oflineis : T = f+23'—412 + A (2f+3j+612) 2m
OR
x+1 y-2 z
Equationofplaneis : ([2+1 2-2 -1/ =0 3m
1 I -1
Solving we get, x+2y+3z—-3=0 I m
Let x=No. of spades in three cards drawn
X : 0 1 2 3 Im

AR A A BN VA B 7N VAL A}
= 2%4 - 2%4 - 964 = %4 m

x.P(x) : 0 27, 18 7 Yom

P(x)

25



48 3
Mean = - P(x)=—
>, x - P(x) a1

OR

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

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

= 9-°C,p'-q’ = °C,-p*-q*

N

Also, p+tq=1 = p+3p=1 . p=

s
msin'x : : Gy, d memsm i
10. y=¢€ , differentiate w.r.t.“x”, we get—y:

dx J1-x?

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

d’y X dy dy
= 1-x° - =~ = m-=
dx NM-x? dx dx

= ( —xz) dy - X dy = m[wll—x2 ﬂj = m (my)

@ dx dx
d’y dy
- .29y —miv = 0
( X)dxz dx my

1. f(x) = X’ +1, g(x) = x2;11 h(x) = 2x -3
X"+

€6y,

Differentiating w.r.t. “x”, we get

1-2x — x>

X "X) = —— =
\/x2+l’ © (xz+l)2

£ (b’ (g () =

' (x) = ,h'(x) =2

ol

26

vom

2m

1m

1m

1% m

1% m

vom

vom

I+1%+1m

vam



12.

13.

[G-2x)2+x-x*dx =2 IJ(%JZ—(X—%T dx+ [ (1-2x)2+x - x* dx

=2. 2 4x—x*+2sin 32 + —(2+x x*V? +c¢
2
or (2X_11/2+x—x2+%s “[2X3_1j+§(2+x XZ)AJFCJ
OR
J- x2+x+1 1 J'2X+l X EJ- 1 dx
ix +lj x+2 X" +1 5 9x+2

1 2x 1 1 3 1
=— dx +— dx +— dx
ij2+1 ij2+1 5jx+2

:% 10g‘x2+1‘+ % tan1x+% log|x+2|+ ¢

7 A
J. 5 _ dx = J. . dx
) COS” X4/2sin2x y COs” X 2+/tan x

1+ tan’x
sec’x dx

2 \/tan X

0 \/_t
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14.

15.

16.

J‘10gx-L dx =logx - = + L.

d
(x+l)2 x+1 X x+1 x

e Ty P
X

x+1 x+1
_ Cloex + logx — log(x+1)+c
x+1
—logx + lo X +c
ot x+1 8 x+1
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 (e ) o (5

8 2
= = — s 4x +31x—-8=0

1
X = 1 — 8 (Rejected)

OR

L.HS.= tan"' Xy + tan' y—2 + tan' z-x
S I+xy I+yz 1+ 2zx

tan 'x — tan‘ly + tan‘ly — tan'z + tan'z — tan'x
0 = RHS
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17.

18.

19.

a’ be
a’ +ab b?
ab b? + be

Expand by C,, = 2abc (-b) (—ac—c’—ac+c’)=4a’b’ ¢’

ac + ¢? a
ac =abc |a+Db
c? b

a
= 2abc |a

c
b
b+c

a+c
a

C

Taking a, b & ¢ common from C1 , C2 and C3 Im

+c
+b

C
b

a+c¢

a

b+c b+c c

2 abc

2 abc

C, —>C, +C, +C, and taking 2 common fromC,~ Im

a+c
a+b
b+c

a+c
a—¢C

b+c

c 0

b -b| C,—->C,-C
b+c -Db

c 0

¢ 0 R, >R, -R,
b+c -Db

-3 6 6
AdjA = | -6 3 -6|;|A|=27
-6 -6 3
-1 -2 -2\ (-3 6 6
AAGA=]2 1 -2||-6 3 -6
2 -2 1 -6 -6 3
f(x) = |x—1| + [ x+1]
Lf(-1)= lim Cleo)-(ertf-2

x—>(1)"

x=(-1)

29

x> (-1)

x+1

S = O

- o O

1m

vam

vam
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R ()= fim C@&-Drlr1)j-2

= lim =0 Il m
x> x—(~1) x>0 x +1
-2 # 0 .. f(x)isnotdifferentiable at x =— 1
L £ (1)= lim CooDeertfi-2 0 I'm
x—1 x —1 x->1" x —1
R £ (1) = fim {x—l+x+l}—2:1im 2(x—l):2 'm
X1 x—1 x->1" x —1
0 = 2 .. f(x)isnotdifferentiable at x =1
SECTION-C
20. * correct figure 1’2m
C"’A)
; AlB 4
L, B e P 1t Y 16
o ar(ABDOA) = — [ydy==+| = —...() 1%m
—_— sl 4 3 12 3
€
< o) g . 74 4 4 2 3
il ar (OEBDO) = [2Jx dx — [ dx = 25K
0 o 4 3 12 |,
Y - 0
33 3 e (11) >m
4 374
ar (OEBCO) =+ [x*dx=2| =18 .. (i) 1%m
49 12 3
From (i), (ii) and (iii) we get ar (ABDOA) =ar (OEBDO) = ar (OEBCO)
2
: %
dy __y dy _\/x : : .
2. = = = , Hence the differential equation is homogeneous Im
dx xy-x dx Y _q
X
Put = vx and g—erxﬂ we etv+xﬂ— v’ 1+1
vy dx dx’ 8 dx v-1 m

30



22.

dv V2 %

X —= —v=
dx v-1 v—1 I'm
v—1 1
I—dv = I—dx = v-logv=logx+c Im
v X
X—loglzlogx+c (or, leogy+cJ 1m
X X X
OR
i . . . ) dx 1 tan'y
Given differential equation can be writtenas — + X = > Im
dy 1+y l+y

1
tan'y -e™ ¥

> dy 1+1% m
I+y

. an !
Integrating factor= e"" ¥ and solution is : x ™ ¥ = I

x e Y = Jte‘ dt = te' —e' +c=e" ¥ (tan'y —1) + ¢ (where tan 'y = t) 1% m

x=1,y=0= c=2 - x-e®?=¢" " (tan'y—1)+2 lm

1
or x =tan'y—1+2e ™7

E, : Bolt is manufactured by machine A
E, : Bolt is manufactured by machine B
E, : Bolt is manufactured by machine C

A :Boltis defective

30 50 20
P(El) = W; P(Ez) = m; P(E3) = ﬁ;

3 4 1
P(A/E,))=——:;P(A/JE,)=—;P(A/E,) =—
( 1) 100 ( 2) 100 ( 3) 100 3m
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23.

24.

S0 4

100~ 100 _ 200 20
(3 .50 4 20 1 90+200+20 3l
100 100 100 100 100 100

P(E/A)= 35

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

x-3 y+4 z+5

Equation of line through A and B is " " P

= L (say)

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=7= A=2

Point of intersection is (1, —2, 7)

Required distance = \/ B-1f+@+2)+(4-77 =7

Let the two factories [ 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 :

50x +40y>6400 or 5x+4y>640
50x +20y>4000 or 5x+2y>400
30x +40y>4800 or 3x+4y>480

X,y >0
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\A%// correct graph 2m

Vertices are A (0, 200) ; B (32, 120)

C (80, 60) ; D (160, 0) Yym

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

X ce)%,w z (C) = Rs. 18,60,000 (Min.); z (D) = Rs. 19,20,000;

o| 4o & Izo\ 760\1:0
y Lot 4.-;:__‘.55 °

Sx+24=4o On plotting z < 1860000
514’4‘35:.‘_640 ~136°
g vand!
or 12x + 15y <1860, we get no
point common to the feasible region
-, Factory I operates for 80 days
Yam
Factory II operates for 60 days
V34 +5y -3
25.  f:R, —>[-9,0);f(x) = 5% +6x —9; f‘l(y):+
s4+5y -3 [Jsa+5y-3
+ 5y — + 5y —
fof ' (y)=5{ 20T T2 6 VRT TAL gy 3m
5 5
54+5(5x* +6x-9)-3
fof (x) = J (XS x-9) = x 2%m
V34 +5y -3
Hence “f*is invertible with £ (y) = % Yom
OR
)] 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*(ytz+tyz)=x+(ytz+tyz)+x(y+z+yz)

33



=x+y+tz+xy+tyz+zx+xyz 172m
(X*Y)Fz=(xFy+xy)*F 2 =(xFyERy)F 2 Ty Exy) 2
= x+ty+z+xy+yz+zx+xyz I m

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

(i)  Identity Element : let eeR—{—l}suchthata*e::e*a=a‘v’aeR—{—1} am
atetac=a = e=0 am
v Inverse:let a*b=b*a=e=0; a,beR —{-1 Yam
(iv) ; a, =1
= atb+ab=0 .. b:_—a or P Yam
1+a 1+a
26.  Solving the two curves to get the points of intersection (i 3 \/5 , 8) 1’2m
-2x
m, = slope of tangent to first curve = E 1Y2m
2x

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

—2x 2
curves cut at right angle iff 5 A | 2m

P P

& 9p’=4x* (Putx == 3\/5)
< 9p*=4(p)

p=0;p=4 I m
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