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General Instructions :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer Il type questions carrying 6 marks
each.

g - A
SECTION - A

TYT T 1 9 4 TF TAH U9 1 HAF HE |
Question numbers 1 to 4 carry 1 mark each.

1.  3A, 3 x 3 F AHAI g &, aF k 1 T 41 8 A1E det(A~!) = (det A)KE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.

kx
— , dx<0 .
2. 3K’ H A TG I a1tk ®eAd f(x) =9 | x| TS omTE Y
3, 3gx>0
. , . — , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = { x| is
3 ,ifx=20

continuous at x = 0.

3
3. rrmsrmﬁ%w:j%dx
2

3

Evaluate : j 3% dx.
2

4. A UH {@Tx T y 3T B GCHE S9M & A HEL: 90° qAT 60° F HIUT T &, o A
I T 7-3Te] I G (1T o 1 FoReT hi07 S & |
If a line makes angles 90° and 60° respectively with the positive directions of x and y

axes, find the angle which it makes with the positive direction of z-axis.
65/1/1 2



gug -d
SECTION - B

TYT TEAT 5 9 12 T TAE T 2 SH AT |
Question numbers 5 to 12 carry 2 marks each.

5. guiEe o v fauw gufha onegs & fashot & aoft 3eae I € |

Show that all the diagonal elements of a skew symmetric matrix are zero.

d
6. Asin?y+cosxy=K®Fem@x= 1,y=% LL axzfrﬁaﬁfﬁﬂf |

d
Finda)%atx: 1,y=%ifsin2y+cosxy=K.

7. U o MG 3 O /A, ST Y 9g W E | 59 el S B 2 9 g @ SHE g
SECT % g I ST AT BT |

The volume of a sphere is increasing at the rate of 3 cubic centimeter per second. Find
the rate of increase of its surface area, when the radius is 2 cm.

8.  TINET b wed f(x) = 443 — 18x2 + 27x — TR W T TEAM & |

Show that the function f(x) = 4x> — 18x? + 27x — 7 is always increasing on R.

9. 39 W H Y FHOT T Hew S g AL, 2, —1) ¥ R I & dqAr @
5x—25=14—7y=352% GHAR & |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 =14 — 7y = 35z.

10. Tog #ifST % alg E qen F W0d 92 € o 5 E 921 F' ot 0 g2 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

11. UH B H THAd a7 el S & | T8 UG Jhoid a9l S AT 31fush 9 31es 24
T ST Gl & |waﬁzaﬁmﬁﬁwﬁawwﬁmwﬁﬁ%ﬁawm% | T

o7 o e1fyer @ 31 16 827 T STAH € | Th Aohotd T T 100 1T 7 Teh siFeie W T 300
Y E | T U 5T A fpaA-foha Uieh U & T ST foR oY 3Tk @, T8 ST % g
T g M GEET 5ol | 98 37 € Ul b Ueh-Ueh T 3199 & |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.

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



12. 9 =i J

X% +4x+8
, dx
Find x*+4x+8
g - |
SECTION - C

TYT TEAT 13 T 23 T UAF U9 4 HF HE |
Question numbers 13 to 23 carry 4 marks each.

2b
a

(S

1 1
13. Tag =it & tan {% +5 cos™1 %} + tan{%—z cos! E} =

Prove that tan & + + cog1 2 T 112
rove that tan 4+2COS b +tan4—2cos b

x xX+y x+2y
14. QRIUTERT o TOTET 1 UAT Bk g T IR | x+2y o« x+y | =9y3(x +y).

xX+y x+2y X

YA
2 -1 5 2 25
rrwm:(3 A j,B=(7 4),c=(3 8),WWDWW%CD—AB=O.
X x+y x+2y
Using properties of determinants, prove that | x+ 2y X x+y | =9%(x+y).
xX+y x+2y X
OR

2 -1 5 2 25
Let A= ,B= ,C= , find a matrix D such that CD — AB =O.
3 4 7 4 3 8

15. o (sin x)* + sin~! A[x %1 x % QUeY, 3Faeher ST |
YAt

g XMyt = (x + y)M 0 g, G fog Pt %b_dxz =

Differentiate the function (sin x)* + sin™! \/;c with respect to x.

OR

2

d
If x™ y" = (x + y)™* ", prove that d—x§ =0.

65/1/1 4



2x
16. ama%ﬁtr:j(xzﬂ)(xz”)zdx

. 2x
Find f P+ 2+ ¥

1 4 cos? x

17. WF 39 HifT f X sin X

YAt
32

HH 1 T : j|x sinnx|dx
0

X sin x

2

T
Evaluate : f
1+ cos“x

0

OR
3/2

Evaluate : j |x sin T x|dx
0

18. g T foh atarhet TR (x3 — 3xy2)dx = (y° — 3x2y) dy T IHNT &t
2—y2=c(x?+y?)2E TR C THUEAE |
Prove that x> — y? = c(x?> + y?)? is the general solution of the differential equation

(3 = 3xy?)dx = (y* - 3x?y) dy, where C is a parameter.

N A A A

9. WHE=i+j+k D =iaaTE>=cli+c2j+c3f<%,Fﬁ
(a) HATc,=1q2c,=2% dlc, T HIST S &, b 721 ¢ H Feeield T |

(b) @fEc, =174, =1 &d @ b c, F HE 997 &, b 721 ¢ i el T &
Gehdl |

Let5>=/i\+§+lA<,_b>=€and?=clg+czj\+c3f<,then

(@) Letc,=1andc,=2,find C3 which makes @, B> and C coplanar.

(b) Ifc,=-1and =1, show that no value of ¢, can make 2, B> and C coplanar.

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



20.

21.

22.

23.

65/1/1

s &, b a1 C T TRHTOT a6 A iy WER weed § | ey 65w @ + b + ¢ afew
A, b AMCTAF W EAT TT A FHE 12 + b + C, ST HT @ ST b 3 ¢ % 9
T &, & | 1 P |

If 4, B>, < are mutually perpendicular vectors of equal magnitudes, show that the
vector @ + b + C is equally inclined to @, b and . Also, find the angle which

- ) -
2 + b + ¢ makes with @ or b or C.

AEresd WX, FaA0, 1, 2, 3F AT A GhAT & | G e FEP(X =0) = P(X = 1) = p @
P(X =2)=P(X = 3) W ¥fF2p. x; = 2Zp.x, &, & p 1 A1 0 AT |

The random variable X can take only the values 0O, 1, 2, 3. Given that P(X = 0) =
P(X = 1) = p and P(X = 2) = P(X = 3) such that £p, x; = 25p.x., find the value of p.

TIT: ¢ I S € o U Feaamst AT TS | S1feh S7%T UTl § | U At o faug § 30
TRFaE 5 IR T W 4 IR TG Sordl & | T8 Tk I bl & T Facl § (o6 S 377 & | Wik
1A HIFT o6 Toqa 5 6 AT |

AT 3T WeHd ¢ {oh TeT 2T Tl aretl GHST | 3{14eh 3TET Ura & 2

Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Do you also agree that the value of truthfulness leads to more respect in the society ?

T Yiaeh T qeT B 3R §RT &t T
ATHERT BT : Z = 5x + 10y
Tl
% ST x+ 2y <120
x+y=60
x=2y20
GEII x,y=20

Solve the following L.P.P. graphically :
Minimise Z =5x+ 10y
Subject to x+2y<120
Constraints x+y=60
x-2y20
and x,y=20



queg -
SECTION -D

9 AT 24 ¥ 29 T TAE T 6 AF H T |
Question numbers 24 to 29 carry 6 marks each.

I -1 2 -2 0 1
24. 1101’{0 2 —3” 9 2 -3 }Wmmmﬁmx+3z=9, —x+2y-2z=4,
3 2 4 6 1 2
2x — 3y + 4z = -3 H & HINT |

1 -1 2 -2 0 1

Use product [ 0 2 -3 ] [ 9 2 3 ] to solve the system of equations x + 3z = 9,
3 2 4 6 1 2

—x+2y-22=4,2x-3y+4z=-3

25. WM f:R, — [-5, o), ST f(x) = 9x% + 6x — 5 5V W&d & W foeR Hiwg | g23q o £

AU & T 1 (y) = (@)
?ﬂﬁzﬁlﬁaﬁm
i 110

4
(i) yaE(y) =73,
TRl R, T O STAToreh T3l & e ¢ |

arar

Fom T * M A=Q - {1} RANla,be AF T a*b=a—b+ab3gx
IR & o 5 fafag qer SEeril &9 O =€ SIST | * 6 A § dodqeh 3add T0d ST |
3T A % SICHHIN 3Tdd FT hiTT |

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

-1
f—l(y) — (@)

Hence Find
i f110)
.. el 4
() yiff (y)=3,
where R_is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*’ defined on
A=Q- {1} bytherulea*b=a-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.
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26.

27.

28.

29.

65/1/1

I e GHRIOT BT & HOT AT T 3T T AT T &, o 39y o BgsT o1 ekt atfehoy
BN & 39 a1 T hI0T g% |
If the sum of lengths of the hypotenuse and a side of a right angled triangle is given,

. . . . T
show that the area of the triangle is maximum, when the angle between them is 3

TR % AT § 36 Bst g oy & o et ST sty s 9 (<2, 1), (0, 4) @
(2,3)% |

FroraT
QTR o FET W g k2 + y2 = 16 T @[3y = x FRT HAF S § R 8 B gEwe
T DT |

Using integration, find the area of region bounded by the triangle whose vertices are
(-2, 1), (0, 4) and (2, 3).
OR

Find the area bounded by the circle x2 + y2 = 16 and the line A3y = x in the first
quadrant, using integration.

W?TtﬁWx%xX+y=xcosx+sian%ﬁT@WWﬁﬁmﬁW%ﬁv‘mx=g g
y=1%1

: . . d . : T
Solve the differential equation x ExX + y =xcos x + sin x, given that y = 1 when x = B

IH FHA B FHIHOT F BT S Foeedi ¥ - (21— 3] +4k) = 1an 7 -G -] +4=0H
Ticree YT | e Sl & 9 0 T - (21 — ] + K) + 8 = 0 W Aaed & | 37: 0 HifoAq
T T ORI Tl et § W x — 1 =2y — 4 =3z — [2 idfa= & |

3rerar
3G @1 H FHIAE qAT G T AT HioTT 57 {65 (1, 2, — 4) T gL STl & e e
x=8_y+19 z-10_ x-15 y-29 z-5
3 7 16 - 7 3 - 8§ - 5

Find the equation of the plane through the line of intersection of T - (2? - 3]A + 41A<) =1

W ¢ |

and T - (? - f) + 4 = 0 and perpendicular to the plane T - (2? —j + 1A<) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y —4 =3z - 12.

OR
Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

. . x=8 y+19 z-10 x—15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 an 3 =3 = 5
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General Instructions :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer Il type questions carrying 6 marks
each.

g - A
SECTION - A

TYT T 1 9 4 TF TAH U9 1 HAF HE |
Question numbers 1 to 4 carry 1 mark each.

1. o UH @1 x AT y SIS G 90 % W SHHRT: 90° Tl 60° % HIUT S &, ar [0
T E 2-3T8T Tl G S9N & T Fohei=T ST S & |

If a line makes angles 90° and 60° respectively with the positive directions of x and y
axes, find the angle which it makes with the positive direction of z-axis.

3
2. nﬂaﬁﬁ%ﬂz:fydx
2

3

Evaluate : j 3% dx.
2

3. ACA, 3 X 3 H FCHHINT 3T &, o k 1 T 7 8 a5 det(A~!) = (det A)XE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.

kx
— , Ax<0 .
4,  IFET K H HH TG BT b FeAT f(x) =9 | x| TS omEEA Y
3 ,3ARx=0
: s ) , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| is
3 ,ifx=0

continuous at x = 0.

65/1/2 2



gug -d
SECTION - B

TYT TEAT 5 9 12 T TAE T 2 SH AT |
Question numbers 5 to 12 carry 2 marks each.

5. o #ifsw fe afs E qen F @ds 92t € & 92910 E a9 F' ot W0 g2 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. Th DI HH Aheld a1 SIeIe AT & | I8 UfdfeT Fehoiq qr sqeie el 31fues 9 31 24
T ST Gl & |waﬁzaﬁmﬁﬁwﬁawwﬁaﬁawﬁﬁ%ﬁawm% | U

o o 31k ¥ 31eh 16 HeT THT 3T & | T +ehotd T X 100 T 1 T el T T 300
AN & | Y U 5T H fhaH-fha Tie WehR o T S o T 3tfiehad & I ST o feT
T (e WA A H S5 | F8 AT & U 6 U0 1 SR o |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.

dx
7 srmaaﬁq;jx2+4x+8
, dx
Find x?+4x+8

8.  uiey fop uek fauw qufie omege & fashot & @it e/aga I € |

Show that all the diagonal elements of a skew symmetric matrix are zero.

d
9.  ATsin?y + cos xy = K F oW x = 1,y=% w axzfrﬁaﬁfﬁﬂf |

d T
Findaxzatx: 1, yzzifsin2y+c0sxy:K.

10. 39T o wer f(x) = 4x3 — 1832 + 27x — 7R W TG T6HH & |

Show that the function f(x) = 4x> — 18x? + 27x — 7 is always increasing on RR.

11. 39 W@ & e g Fq Hie St f§g A, 2, —1) ¥ @ SRl ¢ oaer @
5x-25=14—Ty =352 F AR & |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 =14 — 7y = 35z.

65/1/2 3 [P.T.O.



12.

13.

14.

15.

65/1/2

Thy = 5x — 2x3 % foIT A x, 2 THE/A. Bl ST A 9 @1 € A °5b ol TV F IR W
A FTTT x =3¢ |

For the curve y = 5x — 2x3, if x increases at the rate of 2 units/sec, then find the rate of
change of the slope of the curve when x = 3.

g -|
SECTION - C

TYT TEAT 13 23 T UAF U9 4 HF HE |
Question numbers 13 to 23 carry 4 marks each.

xsmx
T T HIT f

1+ cos? x

m
32

HH 0 T : j|x sinnx|dx
0

T

Evaluate : f

0
OR
312

Evaluate : J |x sin T x|dx
0

X sin x

1 +cos?x

T BT T staeret THIOT (13 — 3xy?)dx = (3 — 3x2y) dy T THT &
x2—yr=c(x?+ y?)? TRl C TH A=A ¢ |

Prove that x> — y? = c(x?> + y?)? is the general solution of the differential equation
(3 = 3xy?)dx = (y* - 3x?y) dy, where C is a parameter.
W?:g+j+1§,g:?w?:clg+czj+c3f<%ﬁﬁ

(a) HATc, =172 c,=2% dlc, T HIST S &, b 721 ¢ Feewelid T |

(b) Ac,=—1Tc, =1 ¥l U e, 7 HE AT, b 7 ¢ Hl Feaeld Tl a1
e |

A

Let@=i+j+k b=iand T =c,i+c,j+c;k then
(a) Letc,=1andc, =2, find c; which makes 2, B> and © coplanar.
(b) Ifc,=-1and =1, show that no value of ¢, can make 2, B> and C coplanar.

4



16.  W: I8 WET ST € foh Uoh Tegas] A THIST § 31 ST Il & | Ueh Ao o oo | 3
TRFaE 5 IR T 4 IR TG ordl & | T8 Tk I bl & T el § (o6 S 37T & | Wik
T DT b Taga § 6 ST |

AT 3T WeHd ¢ [ TeT T Tl aretl THST | 3{14eh 3TET Urar & 2

Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Do you also agree that the value of truthfulness leads to more respect in the society ?

1 1 2b
17. mﬁﬁ?ﬁv‘tan{g+§cos‘1%}+tan{£ = 4%}:

408 a

Prove that tan & + + cog1 2 L S i
rove that tan 4+2COS b +tan4—2cos b= a

X xX+y x+2y
18. @RIUTERT o TOTEET T UAT Bk g AL IR | x+2y o« x+y | =9%(x +y).

xX+y x+2y X

AT
2 -1 5 2 25
WHTA:(3 A j,B=(7 4),C=(3 8),WWDWW%CD—AB=O.
X xX+y x+2y
Using properties of determinants, prove that | x+ 2y X x+y | =9%(x+y).
xX+y x+2y X
OR

2 -1 5 2 25
Let A = ,B= ,C= , find a matrix D such that CD — AB =O.
3 4 7 4 3 8

19. W (sin x)* + sin~! \[x %1 x % QUeY, 3Faeher ST |
arerat

2
Al xm yn = (x4 yym 0, A o Ao L = 0,

Differentiate the function (sin x)* + sin™! \/;c with respect to x.

OR
d2
If x™ y" = (x + y)™* ", prove that d—x§ =0.

65/1/2 5 [P.T.O.



20.

21.

22.

AT WX FAA FAA0, 1, 2, 38 Fohd © | G & 6 P(2) = P(3) = p T P(0) = 2P(1) |
2

I Ep,x; = 2Xpx; & T p M A A ST |

The random variable X can take only the values 0, 1, 2, 3. Given that P(2) = P(3) = p

and P(0) =2P(1). If Zpixi2 = 2¥p,x;, find the value of p.

TG & WA § Uk ST ABC 1 &%t 1 hitie, f51aes o A1, 2, 3), B(2, -1, 4) T
C4,5 -1)F |

Using vectors find the area of triangle ABC with vertices A(1, 2, 3), B(2, -1, 4) and
C@4,5, -1).

71 Yeh Mo A i T §RT &6 iU
Z = 4x + y T HIEHT HIFT -
1 SFeRiel & 3iad: x + y < 50,
3x+y<90,
x=10
x,y=20
Solve the following L.P.P. graphically
Maximise Z=4x+y
Subject to following constraints  x +y < 50,

3x+y <90,

2x
23. srma%ﬁmrzj(szr Dy ®

65/1/2

. 2x
Find : j(x2 e+ hH >



queg -
SECTION -D

TYT TEAT 24 T 29 T TAF U 6 3HF HE |
Question numbers 24 to 29 carry 6 marks each.

24. FHSH & WA F 3T BT 3R Y &1 9 &1t ST it ST 9 (=2, 1), (0, 4) 7
(2,3)%
rerat
THREAT % WA F g k2 + y2 = 16 TN W@ [y = x §RT 04w =qeier § Y & o gEwer
T HIT |

Using integration, find the area of region bounded by the triangle whose vertices are
(-2, 1), (0, 4) and (2, 3).
OR

Find the area bounded by the circle x2 + y2 = 16 and the line /3y = x in the first
quadrant, using integration.

25. aawaﬁw;c%xx+y=xcosx+sinxw%rfwzwsrmﬁﬁmﬁm%%mx:g g
y=1%1

d
Solve the differential equation x EXX + y=Xxcosx +sinx, given thaty =1 when x =

Na

26. 3 GHA I FHIHOT T BT S guedl ° - (21— 3] +4k) = 1qn T - (-] +4=0
Ticree T ¥ S STl & T GHA T - (21 — ] + K) + 8 = 0 T oiead € | 37 3 i
T T ORI Il Aot § W@l x — 1 =2y —4 =3z — [2 3ida= & |

rerat

3G T H FHIAE qAT G T AT HioTT 57 {65 (1, 2, — 4) ¥ gL Sl & e e
x-8 y+19 z-10_ x—-15 y-29 z-5
3 7216 0 7 ™3 =Ty T
Find the equation of the plane through the line of intersection of T - (2? - 3]A + 41A<) =1

W ¢ |

and T - (/i\ - j\) + 4 = 0 and perpendicular to the plane T - (2/i\ —j\ + ﬁ) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y -4 =3z - 12.

OR
Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

) . x=8 y+19 z-10 x=15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 and 3 = 8 - 35

65/1/2 7 [P.T.O.



27.

28.

29.

65/1/2

T 1 R, — [-5, ), I f(x) = 9% + 6x — 5 TN W & W =R HiFQ | T2 6 f

FHHU & T £ (y) = (@)
Sﬁ:ﬁlﬁﬁf@m’
(i) f1(10)

4
(i) yaf(y) =3,
SRl R, Tt TR STdforsh et & aead |

3
oM Ak * STA=Q - {1} WAfla,be AFTUHa*b=a—b+ab3N
R & % A fafmg aer TEarl 9 W T T | H A H deaHs 3edd [ ST |
3T A % SICHHIN 3Tedd FT hiTT |
Consider f : R, — [-5, =) given by f(x) = 9x2 + 6x — 5. Show that f is invertible with
61

fA(y):(@),
Hence Find
(i) f1(10)

4
(i) yiffl(y) =3,

where R_is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*’ defined on
A=Q- {1} bytherulea*b=a—-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.

T 4T ST TR STehT MR SRR & e Saer ST €, <7 3Ta 1024 99 9t & | 37ER
T ST B I o A W G T 5 W T I 7 Tl o WHE W @ 2,50 wid o I
T | TR P M P FAAH T 1 HIWT |

A metal box with a square base and vertical sides is to contain 1024 cm?. The material

for the top and bottom costs ¥ 5 per cm? and the material for the sides costs T 2.50 per
cm?. Find the least cost of the box.

2 3 10
agA=| 4 -6 5 [gdAAlTa=T |
6 9 20
2 3 10 6 5 6 9 20
-1 £ 2. 2 _, 20 2 L0 2 2
A éo‘u?:ﬁﬂ@wﬂwﬁmx+y+Z_2,x—y+z_5,x+y—z_—4aﬁwaﬁm|
2 3 10
IfA=| 4 -6 5 | find A~'. Using A~! solve the system of equations
6 9 20
2 3 10 4 6 5
—+—+—:2,———+—:5;§+2—2:—4
x'y' oz X'y z X'y z



SET -3

Series : GBM/1 HSH.

Code No. 65/1/3
e . e e B S-GRTH b G-I
Roll No. raccro Rl

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

e FINAAT W AF T IA-THARATS 8% |

o U¥A-UF H I T AN AR ST T Hig TR Hl BH ITW-IRAH % JE-TE W [01@ |
o FHUA ST H A [ T U0 H 29 WA € |

o  FHUATUIT HT IAT {TEHT ITF HXA | Uget, WIA &1 HAih Fa94 o |

o W U-UF & U & AU 15 e &1 wmg S T & | W9 1 faeRer gated | 10.15
fpam ST 1 10.15 ST ¥ 10.30 SN T B Aol UNH-UT Ye 3R 39 A & IRE I
SAL-YIEAHT T BT SR Fél T |

¢ Please check that this question paper contains 8 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 29 questions.
¢ Please write down the Serial Number of the question before attempting it.

¢ 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.

T

MATHEMATICS
e a7 : 3 g2 3BT 37 : 100

Time allowed : 3 hours Maximum Marks : 100
T o
(i) @ I AT §
(i) EHHAGTH29 go7 & |
(iii) TS AP TvT 1 — 4 T 37 7g-30 aret §97 & 3R gediah o7 & forg 1 37 [eiiie & |
(iv) TUETH THT5 — 12 T%F o79-37 TR & 797 & 37K Jediah 797 & o702 37 e & |
(v) TUSHEFHIITI3 - 23 7 -5 THR & 797 & 3R Jede 797 3 70 4 31 [FeifRa & 1
(vi) TUZ T T 24 - 29 7 -3l FhR 3 J97 & 3 Je9% J97 & [0 6 316 [TeiRea & |

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



General Instructions :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer Il type questions carrying 6 marks
each.

g - A
SECTION - A

TYT T 1 9 4 TF TAH U9 1 HAF HE |
Question numbers 1 to 4 carry 1 mark each.

1. o UH @1 x AT y ST B G 9T % W SHHRT: 90° Tl 60° % HIUT S €, ar 0
T E 2-3T8T Tl G S9N & Qe Fohei=T ST S & |

If a line makes angles 90° and 60° respectively with the positive directions of x and y
axes, find the angle which it makes with the positive direction of z-axis.

3
2. nﬂaﬁﬁ%ﬂz:fydx
2

3
Evaluate : j 3% dx.

2
kx
— , Ax<0 .
3. 3R ‘K’ T A AT HISTT itk Fe f(x) =9 | x| S sow Ty
3 ,3Rx=0
: . ) , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| is
3 ,ifx=0

continuous at x = 0.

4. IA, 3 x 3 H HAVIA Mg €, a k 1 A F1 8 afE det(A~!) = (det A)XE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)k.
65/1/3 2
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SECTION - B

TYT TEAT 5 9 12 T TAE T 2 SH AT |
Question numbers 5 to 12 carry 2 marks each.

5. fog #ifsw fe afs E qen F @ds 92t € & 9eA1E E a9 F' ot W0 92 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. UH B TH Ahoid qd1 SFAS Sl & | T& UG Toherld dT SIS fHeteh 31fueh 9 31fuh 24

T ST Gl & |waﬁzaﬁmﬁﬁwﬁawwﬁaﬁawﬁﬁ%ﬁawm% | T

o7 o e1fyer @ 31 16 827 T STAH € | Th Aohotd T T 100 1T 7 Teh siFeie W T 300
T & | B T o § feha-fohd Ucdeh Wbk & 1 ST {oh o1 3TRIehad & I8 ST & foiw
T gsh M GEET S50l | 98 37 € s b Ueh-Ueh T 3199 & |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.

7. WW:JL

x> +4x+8

dx

8. 3@ W@ H W THERU A HT S feg A(l, 2, —1) ¥ L S & oaer Y@
5x—25=14—-7y=352% FHAR & |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 =14 — 7y = 35z.

9.  Tuey foh o f(x) =4x3 — 18x2 + 27x —~ TR W HG TR € |

Show that the function f(x) = 4x3 — 18x2 + 27x — 7 is always increasing on R.

10. TS Tt &1 3TEAH 3 O Q9. 3 S Y I W § | 579 el Sl B 2 9 € @ 3HE g
SECT % g I ST AT BT |

The volume of a sphere is increasing at the rate of 3 cubic centimeter per second. Find
the rate of increase of its surface area, when the radius is 2 cm.

11. 39y i ueh foom wufid e1egg o faehot o Tt 3fed 3 € |

Show that all the diagonal elements of a skew symmetric matrix are zero.

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



12.

13.

14.

15.

16.

65/1/3

— il 2 1 1 dy
Iy =sin~! (6x\/1 - 9x ),—3\/§<x<3\/§ﬁa‘rdx3rma%%mr|

1 1 d
If y =sin~! (6x \/1 —9x2), — 3\/5 <x< 3\/5, then find Exx

qug -9
SECTION - C
TR AT 13 § 23 T TAEH A 4 HAFHE |
Question numbers 13 to 23 carry 4 marks each.

W?:g+j+1§,g:?w?:clg+czj+c3f<%ﬁﬁ
a) WMTc, =1adqc, =28 a c, TG AT 7, b T C H Tedeld S |
(a)  =1Tc,=2¢8dlc, St a
(b) A, =—1TMc, = | T IR R ¢, N FE A TF 7, b a2  Ft Teaeid &t
2 3 1
GehdT |
Let5>:/i\+j+lA<,gzgand?:cl€+czj+c3f<,then
(a) Letc,=1andc, =2, find c; which makes 2, B> and © coplanar.

(b) Ifc,=-1and ¢y = 1, show that no value of ¢, can make 2, B> and C coplanar.

I 2, b T ¢ T URHIT A6t A e RER Sead ¥ | 39IET 9 @ + b 4+ © 9K

A, b TMCTAF W AT T A FHE 12 + b + C, ST HT @ 3T b 37 ¢ % 9
FAT &, I8 ot 1 P |

If a, B>, < are mutually perpendicular vectors of equal magnitudes, show that the
vector @ + b + C is equally inclined to @, b and . Also, find the angle which

> 7,2 R I T AP~
a + b+ ¢ makes with @ or b or ¢.

Iefesd WX, FaA0, 1,2, 3F AT A T ¢ | R e FEP(X =0) = P(X = 1) = p @

P(X =2)=P(X = 3) W ¥ 2p. x; = 2Zp.x, &, A p 1 A1 4 AT |
The random variable X can take only the values 0O, 1, 2, 3. Given that P(X = 0) =
P(X'=1) =p and P(X = 2) = P(X = 3) such that Xp, xiz = 2¥p,x;, find the value of p.

TIT: ¢ I S € o U FeaaTst AT TS | Sifeh S7%T UTel § | U At o faug § 30
TH a5 IR T ¥ 4 R GG AeA & | T8 Ueh I bl & T el & 1o 5 3T0AT & | Wifehelt
1A HIFT o6 Toqa 5 6 AT |

T 3T FEH & o Tl T e ol WIS | ATeeh TR a1l & 2

Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Do you also agree that the value of truthfulness leads to more respect in the society ?

4



X xX+y x+2y
17.  QRIUTERT o O B DA R g BN I | x+2y  x x4y [=9y%(x+y).

xX+y x+2y X

AT
2 -1 52 2 5)
AFTA = ,B= ,C= , T 37egg D % CD - AB =0.
S e P R
X xX+y x+2y
Using properties of determinants, prove that | X+ 2y X x+y [=9y3(x+y).
xX+y x+2y X
OR

(2 —1) (5 2) (2 ij b that C AB=O
= = = ix D D-AB=0.
Let A 3 4 ,B 7 4 ,C 38 ) ind a matrix D such that

18. e (sin x)* + sin~! \[x %1 x o QIUeY, 3Faeher T |
reran

2
XMyl = (x + y)NHOE, ﬁﬁ@aﬁﬁmﬁ;%:

Differentiate the function (sin x)* + sin! \/;c with respect to x.

OR

d2
_X_O

If x™ y" = (x + y)™* ", prove that 2= 0

19. TH Id HIfT : f X sin X

1 4 cos? x

AT
32

HH 0 T : j|x sinnx|dx
0

T
X sin x
Evaluate : | 77— 5 —dx
1+ cos”“x
0

OR
3/2

Evaluate : J |x sin T x|dx
0

65/1/3 5 [P.T.O.



20.

21.

22.

23.

T Yk T THE S e FRT & iU
Z =20x + 10y T =T el & Siavd ST HiehRor HiTy :
X+ 2y <28,
3x+y<24,
X272,
x,y=20
Solve the following L.P.P. graphically :
Maximise Z=20x+ 10y
Subject to the following constraints  x + 2y < 28,
3x+y<24,
X272,

x,y=20
2 2
W%aﬁwwﬁ%ﬁ%:%%xz—ﬂﬂxmm% |

QX_XZ_FXZ

Show that the family of curves for which &= 2xy is given by x% — y2 = cx.

Rt . (3sinx2—2)co§x &
13 —cos“x—7sin x

(3sinx—2)cos x
13 — cos?x — 7 sin x

Find :

T TR il x o o &6 i -
Solve the following equation for x :

3
cos(tan™! x) = sin (cot‘1 Z)

65/1/3 6



gug -
SECTION -D

9 AT 24 W 29 Tk TAE T 6 AF H T |
Question numbers 24 to 29 carry 6 marks each.

24. FHHSH & WA § 3T BT 3R BN &1 9 &1t ST it fSTEeh 9 (=2, 1), (0, 4) T

2,3)%

SLC])
QTR o FET W g k2 + y2 = 16 T @[3y = x FRT FAF S § R 8 B eEwe
T HIT |
Using integration, find the area of region bounded by the triangle whose vertices are
(=2, 1), (0, 4) and (2, 3).

OR

Find the area bounded by the circle x2 + y2 = 16 and the line /3y = x in the first
quadrant, using integration.

25. 39 A S FHIHOT T BT S guaed © - (21— 3] +4k) = 1qn T - (-] +4=0F
Ticree YT W e Sl & 9 0 T - (21 — § + K) + 8 = 0 W oAaeid & | 37: 0 Hiforq
o T ST Il AT A @y — 1 =2y —4 =3z — 12 SG= T |
YAt

9 @1 B HIAR TAT FG FHIHIT A BT S &5 (1, 2, — 4) T e A & 7201 @it

x-8 y+19 z-10_ x-15 y-29 z-35 . 3
3 T 06 - 7 3 TTg T o5 wOeEEd

Find the equation of the plane through the line of intersection of T- (2/1\ - 33\ + 41/%) =1
and T - (? - f) + 4 = 0 and perpendicular to the plane T - (2? —j + 1A<) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y -4 =3z - 12.

OR

Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

) . x=8 y+19 z-10 x=15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 and 3 = 8 - 3

26. ®H f: R, — [-5, ), I f(x) = 9% + 6x — 5 TN W & W =N HifqQ | T3 & f

FHNT & £ (y) = (@j
3d: ﬁ'ﬁaﬁﬁﬂ
i £'710)
4
(i) yaFl(y) =3,
SRl R, Tt TR STdforsh et & aead § |
srerar

65/1/3 7 [P.T.O.



27.

28.

29.

Fom T * WA =Q - {1} R&la,be AF T a*b=a—b+ab3gx
TR € % $hH TaHa 9T WEaRl 8 W 9] HiTT | * T A H dolqHe Taad T i |
3T: A % F[GRYUN 37T AT SHifTT |

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

-1
f—l(y) — (@)

Hence Find
i 110

4
(i) yiffl(y) =3,

where R_is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*’ defined on
A=Q- {1} bytherulea*b=a—-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.

Iig Teh U0 BT o 0T a1 Ueh 3T &1 90T TS &, af S9iey fob Pugst o1 et stferepam
ERTT ST STk e T ShI0T g% |
If the sum of lengths of the hypotenuse and a side of a right angled triangle is given,

. . . .
show that the area of the triangle is maximum, when the angle between them is 3

2 3 1
a‘&;A:{l 2 2 ]ﬁa‘rA—lsﬂrﬁraﬁﬁq,mwwﬁmzﬂy—sz:ls,
3 1 -1

3x+2y+z=4,x+2y—z=_8H &A AT HINT |
2 3 1
IfA=| 1 2 2 | find A" and hence solve the system of equations 2x + y — 3z = 13,

-3 1 -1
3x+2y+z=4,x+2y—-z=28.

3TFehe! FHEROT tan x -

gle

= 2x tan x + x% — y; (tan x # 0) T AT &1 1 i, fear &

Fry=08wmx=5%

Find the particular solution of the differential equation

d T
tanx'axz=2xtanx+x2—y; (tan x # 0) given that y =0 when x = 7.

65/1/3 8



Strictly Confidential — (For Internal and Restricted Use Only)

<Seni0r School Certificate Examination)

March 2017

Marking Scheme — Mathematics 65/1/1, 65/1/2, 65/1/3

~

General Instructions:

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggested answers. The content is thus indicative. If
a 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. In question (s) on differential equations, constant of integration has to be written.

5. If a candidate 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.

8. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/
Head Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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6.

65/1/1

QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
A = k=1
| Al
lim fx) = fim <X - _k
x—=>0_ x—>0_ | x|
k=-3
3 3% ’ 18
I 3¥dx = = —
2 log3 s log3
cos? 90° + cos® 60° + cos® y = 1
cos Yy = +£ _I or S_n
[ I
SECTION B

Let A= [aij] 1 x o D€ skew symmetric matrix
A is skew symmetric

A=-A

= a; = -2y w1, ]

For diagonal elements i = j,
= 2a,=0
= a; = 0 = diagonal elements are zero.

From the given equation

2sinyc0sy-ﬂ—sinxy- x-ﬂ+y-1 =0
dx dx

(0]

N | —

N | —

N | —

N | —



65/1/1

N dy _ ysin xy
dx sin 2y —x sin (xy)
dy -t 1
dXle,y:g 4(\/5_1)
4 3
= —mr
v 3
dv odr dr 3
- — =4ut——=—-= 3 1
dt dt dt  4nr
S = 4nmr?
S _ 8Tcr-E 1
7w dt 2
1
= s = 3em?/s )
dt r=2
fix) = 4x> —18x> + 27x — 7
5 1
f(x) = 12x° — 36x + 27 B
=32x -3 20 ~+xeR 1
. . . l
= f(x) is increasing on R B
. ) .. -5 -2 1
Equation of given line is X1/5 = 311/7 = 1/235 3
Its DR’s 1 11 r{(7,-5,1) 1
57 77 b b 2
Equation of required line is
= ((+2]-K)+M7i-5j+k) 1

) 65/1/1



65/1/1
10. P(ENF)=PE)-PE NF)

= P(E) - P(E)- P(F)
= P(E)[1 - P(F)]
= P(E)P(F)

— E and F are independent events.

11. Let x necklaces and y bracelets are manufactured

. L.PP is

Maximize profit, P = 100x + 300y
subject to constraints

x+y<24

1
EX+Y <16 or x + 2y < 32

X,y =1
dx dx
12. [ = | -
X" +4x+8 x+2)°+(2)
= l‘[an_lx-i_2+C
2

SECTION C
13. Let lcos_ 2. X
2 b

T T l+tanx 1-—tanx
LHS = tan Z+X +tan| ——X +

4  l—tanx 1+tanx

_ 2(l+tan2x) 2

l—tan’x  cos2x

65/1/1 3)

N | —

N | —

N | —

1311
—x3=1—
2 2

N | —



65/1/1

X x+y X+2y
14. [x+2y X X+y
X+y  x+2y X

C,>C +C,+(

I x+y x+2y
= 3(x+y)l X X+y 1
I x+2y X

R, > R, ~R,,R; > R, - R,

0 vy y
= 3(x+y)|l X X4y 1+1
0 2y -y
=3+ Y)Y -2) =9y (x +y) 1
OR
1
Let D= {X y} -
zZ W 2
2x+5z  2y+5w 3 0
CD=AB = = 1+1
3x+8z 3y+8w 43 22
2x + 52 =3,3x + 82 =43; 2y + 5w =0, 3y + 8w = 22.
Solving, we get x =191, y=-110, z =77, w = 44 1
-191  -110 1
D= -
77 44 2
15. y= (sinx)* +sin'V/x
dy du dv
y=u+vo—=—+— 1
dx dx dx
u = (sin x)*
. 1
= logu=xlogsinx 5

d_u = (sin x)* [x cot X + log sin x] :
X

4) 65/1/1
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65/1/1

vV = Sil’l_1 \/;

_ ch (m—x)sinx

- Y __ -

dx 2x —x?

dy . X 3 1

— = (sinx)"[x cot X + log sin X] + ———

dx 2Wx —x?

OR

Xyt = (x by
= mlogx+nlogy=(m+n)log(x+y)
L, m,ndy _ m+n(1+ﬂj

X ydx Xx+y dx
o Yy ()

dx x

PR

3 d:Z =0  ..(ii) (using (i)

2x dy _r
= by substituting x> =

J (2 +1)(x? +2)° J (y+ D)(y +2)? by gx =]

d d d
- I Yy _ J Y _ I Y 5 (using partial fraction)
y+1 Sy+2 J(y+2)

log(y+1)—log(y+2)+L+C
y+2

1

x> +2

log(x2+1)—log(x2+2)+ +C

dx

J~n X sin X

0 14cos’x

5 dx
0 1+cos“x

(C))

N | —

N | —



18.

65/1/1

n sinx dx
0 1+cos”x

Put cosx=1t and —sin x dx = dt

-1 dt
_nj .
L1+t

TCZ

~1 4l
nftan  t] :7

L
4
OR
32
I= I | x sin 7tx | dx
0

1 A 3/2 .
= .[Oxsmnx-dx—jl X sin X dx

2

) 1 ) 3/2
COSTX  sinmx XCOSTX Sinmx
—X + S - +

n T o 1

T T

_2, 1
T 7'(:2

X~y = C(x* +y))? = 2x = 2yy' = 2C(x" + y))(2x + 2yy)

Xz—

= (x-yy)= . +z2 2x+2yy) = (7 + A)x - ) = (& = Y)(2x + 2yy)

o L2y —y)) -y +x2)]j—-‘; — 2%(¢ ) — x (P + 1)

d
= (& —3x2y>d—z = (X = 3x)

= (¥ - 3x%y)dy = (x* - 3xy?)dx

Hence x* — y? = C(x® + y?)? is the solution of given differential equation.

(6)

N | —

65/1/1



20.

65/1/1

65/1/1

@ ¢ =1 ¢=2

[Abc]l=2-c,

4, b, ¢ are coplanar [EBE] =0=c;=2
b) ¢,=-1,¢;=1

[abc]l=c,—c;=-2%0

= No value of ¢, can make a, b, ¢ coplanar

|a| = |b|=|¢| and 3-b=0=h-

ol
I

ol

o

(1)
Let o, B and y be the angles made by (@+b+¢) with &, b and ¢ respectively
(@+b+¢)-da = |a+b+¢]|d]|cosa

I |a]
= o, = COS I
|a+b+cC|

o1k N
Similarly, B = cos IE#J and y = cos 1[ _ |E| j

|]a+b+c| |a+b+c]|
using (i), we get o =B =y
Now |d+b+c? = |a*+|b|* +|¢[* +2(@-b+b-¢+¢-a)

— |a+b+¢|* = 3|af (using (i)

)

N | —

N | —



21.

22.

65/1/1
P(X)
p

wN»—O|><

p
k
k

Zp(x)=1:>2p+2k=l:>k=%—p

Xl pl pixi plxiz
0 p 0 0
1 p p p
1
2 E—P 1 -2p 2 —4p
1 3 9
—— —-3 —-9
3 7 p > p > p
5 13
——4 ——12
2 P 2

As per problem, T p, xi2 =22 p. X

0| W

= p=

Let H, be the event that 6 appears on throwing a die
H, be the event that 6 does not appear on throwing a die

E be the event that he reports it is six

1 I 5
P(H,) = E,P(Hz) = 1_6 =%

P(E/H,) = %,P(E/Hz) = %

P(H;)-P(E/H))

PH/E) = P(H,)-P(E/H,) + P(H,)P(E/H,)

Relevant value: Yes, Truthness leads to more respect in society.

®

N | —

N | —

65/1/1



23.
A
(0, 60)
'5® x—-2y=0
®
e\
40, 20
( ) D ry
2
/20
A(60, 0) B(120, 0)
Xx+y=60

24.

65/1/1

1 -1 2 2 0 1 1
A=|0 2 3|19 2 =3|=|0
3 2 4 6 1 21| |0
2 0 1
AB=1=A'"=B=|9 2 -3
6 1 =2

1 0 3 9
-1 2 2|yl =

2 3 4|z -3
AX=C

= X=@A)'c=@"hc

65/1/1

Correct graph of 3 lines 1 5
Correct shade of 3 lines 15
Z =5x + 10y

®

Z| A60, 0) — 300
Z| B(120, 0) 600
Z| C(60, 30) 600
Z| D(40, 20) 400

Minimum value of Z =300 at x = 60, y =0 1
SECTION D

0 0

1 0 1
0 1

1

1

1

2

1

1

1

2



65/1/1
25. Clearly f''(y) = g(y): [-5, ©) > R . and,

2
61 6 -1 6-1
oay) - f[%J _ 9(_vy+3 ] +6(%]_5 _y )

\/9x2+6x+1—1

and (gof)(x) = g(9x2 +6x-5) = 3 =X 2
g = f—l 1
V16 -1 1
) £'(10) = =1 -
W) (10) 3 5
4 1
iy fly== = y=19 —~
i f(y) 3 y 5
OR
Note: Some short comings have been observed in this question which makes the question unsolvable.
So, 6 marks may be given for a genuine attempt.
a*b=a-b+ab wabeA=Q-[l]
b*a=b-a+ba
(a *b)# b *a= *is not commutative. 1%
(a*b)*c=(a—b+ab) *c
=a—b-c+ab+ac—bc+ abc
a*(Mb*c)=a*(b-c+bc)
=a—-b+c+ab—ac—bc+ abc
1
(@a*b)*c=a*(b*c) 15

= * s not associative.

10) 65/1/1



65/1/1
Existence of identity

a*e=a—e+ac=a e*a=e—atea=a
=>e(a-1)=0 = e(l +a)=2a

2a
=e=0 = e= —

1+a

" € is not unique
No idendity element exists.
a*b=e=b*a
No identity element exists.

= Inverse element does not exist.

26. A Givenx +y =k
y 1
Area of A = EX\/yz —x?

LetZ = %xz(y2 —xz)

- Xk x)? %]

- %[kzxz —2kx*]

dz _ l[21<2x—6kx2]=0 — k-3x=0 = x=X
dx 4 3

=>x+ty-3x=0o0ry=2x

d’z 1 ... »
o = 2K 12k]

2 2
d_i el B S
dx k 4 2

X=—

W

.. Area will be maximum for 2x =y

1
but§=cosez>cose=i:— = O:E
y 2x 2 3

65/1/1 (11)

N | —



65/1/1

3 :
27. Equation of AB: y = EX +4 Correct Figure:

B(0, 4)

X
Equation of BC; y = 4 — —
C(2,3) a Y 2

|

o

— 1 1
t

Y P

Equation of AC; y = %x +2

0 2 2(1
Required area = I_z (%x + 4]dx + J.o (4 —%)dx — J—z(EX + 2]dx

2 0 2 P 2 2
= 3—+4x T [V N T 3
4 4 4
-2 0 -2
=5+7-8
= 4 sq.units

OR

Note: In this problem, two regions are possible instead of a unique one, so full 6 marks may be
given for finding the area of either region correctly.

Correct Figure
WL

A X x-coordinate of points of intersection is x = + 23
) * Required area
5 2,/§. » X
A
)< SR S R

NG 4
x* i xv16 — x* .1 X
= +| ——+8sin” —
23 |, 2 4

243

2ﬁ+8(§—§j—2ﬁ

4—ns units
3 0

(12)

65/1/1



Alternate Solution

(0,4)

Correct figure

///;- ............. 3

28.

29.

65/1/1

65/1/1

y-co-ordinate of point of intersection is y = 2 1

O
2 4 1
J = 3 yax+ [ V@ -y dy 17
2 4
ﬁli}’_z} N Y\/162—Y2 1y ll
0

+8sin =
2 4 2

2ﬁ+4n—2f—47“

&n .
= T sq.units 1

The given equation can be written as

sin x
ﬂ+1 = COSX +
dx x X
jldx logx
IF.=¢* =¢ =X

.. Solution is
y-X = I(xcosx+sinx)dx+c
= y-x=xsinx+c

. c
or y = sinxX +—
X

when x = g,yzl, we get c =0
Required solution is y = sin x

Equation of family of planes

T[22 -3j+4k) +A (-] =1 — 4

13)



65/1/1
= FIQ+Ni+(3-0)j+ 4kl = 1- 4% ..()
plane (i) is perpendicular to
-2i—j+k)+8 =0

2(2+x)—1(—3—x)+1(4)=0:>x=—%

_ 11 . .
Substituting A = 3 in equation (i), we get

f-(—§i+23+412j -4
3 3 3

= |r- (—Sf + 2} + 1212) = 47| (vector equation)

or |—5X +2y+12z-47 = 0| (cartesian equation)

Line x-1 _y-2 _ z—4
1 1/2 1/3

lies on the plane
-+ (1) Point P(1, 2, 4) satisfies equation (ii)
and aja, +bb, +cc,=-5+1+4=0
= Line is perpendicular to the normal of plane

OR
Equation of line L, passing through (1, 2, —4) is

x—1 y-2 z+4
b

a C

X -8 y+19 z-10
LZ: = =
3 -16 7

x-15 _y-29 z-5

L,:
303 8 -5

LIJ_L2:>3a—16b+7c=0

LIJ_L3:>3a+8b—SC=0

(14)

(ii)

. Plane contains the given line

1+1

N | —

N | —

65/1/1



65/1/1

65/1/1
Solving, we get

a b ¢ a b ¢

=—=—>
24 36 72 2 3 6

.. Required cartesian equation of line

x—1 y-2 z+4

2 3 6
Vector equation

F = (1+2]-4k)+ 121 +3]+6k)

15)



QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. cos® 90° + cos® 60° + cos® y = 1
cos Yy = +£ _I or S_n
y== > > Y G 6
X
2. [(3dx = | 2| = 2
2 log3 log3
3. |ATl= R
| Al
4. lim fx) = fim <X - _k
x—>0_ X—>O,|X|
k=-3
SECTION B

5. P(E N F)=PE)-PE N F)
= P(E) — P(E) - P(F)
=P(E)[1 - P(F)]
= P(E)P(F)

— E and F are independent events.

6. Let x necklaces and y bracelets are manufactured

. L.PP is

Maximize profit, P = 100x + 300y

65/1/2 (16)

N | —

N | —

N | —

N | —

N | —

N | —

N | —



10.

subject to constraints

x+y<24

1
EX+Y <16 or x + 2y < 32

X,y =1

dx B dx
,[ 2 _I 2 2
X" +4x+8 x+2)"+(2)

1 _1X+2
—tan
2

+C

Let A= [aij] 1 x o D€ skew symmetric matrix
A is skew symmetric
A=-A

= ;= - 1, ]
For diagonal elements i = j,

= 2a,=0

= a; = 0 = diagonal elements are zero.

From the given equation

2sinyc0sy-ﬂ—sinxy- x-ﬂ+y-1 =0
dx dx

dy ysin xy
dx sin2y —x sin (xy)

/I
le,y:g 4(\/5_1)

fix) = 4x> —18x> + 27x — 7

f(x) = 12x> — 36x + 27
=32x -3 20 ~+xeR

= f(x) is increasing on R

65/1/2

17)

1311
—x3=1—
2 2

N | —

N | —

65/1/2



65/1/2

-5 2 1
11. Equation of given line x S A z =
1/5  -1/7 1/35 2
Its DR’s 111 r{(7,-5, 1) 1
57 77 b b 2
Equation of required line
= (1+2j-k)+M7i-5]+k) 1
12. Given curve is y = 5x — 2x°
dy 5
= x 5 — 6x
= m=5-6x 1
am 9L oax
dt dt
dmi - _ 1
dt x=3
SECTION C
T XSsinx
13. 1= ———dx
JO 1+ cos® x
J (m—x)sinx X)smx .
~ 90 14cos?x
n sinx dx
=2l=n| ———
IO 1+ cos® x
Put cosx =1t and —sin x dx = dt 1
-1 dt
L1+t
1Al § 1
= mtan "t = — —
[ ] 13
2
T 1
1= — _
R 2

65/1/2 (18)



4. X° —y* = C(x* +y)? = 2x - 2yy' = 2C(x* + y))(2x + 2yy)

15.

65/1/2
OR

3/2 )
I = Io | xsin mtx | dx

3/2

I .
= .[Oxsmnx-dx—jl X sin X dx

2
= _J’__

=

Hence (x> — y%) = C(x> + y?)? is the solution of given differential equation.

(@)

(b)

. 1 . 3/2
COSTX  SIN7mX XCOSTX SINTX
0 1

2

T T T T

1

TCTc2

Xz—

(x—yy) = . yz Q2x+2yy) = (¥ + X)X - yy7) = (x> — y)(2x + 2yy))

+X

2y —yH) —y(y2 + xz)]j—-‘; — 2% ) — x (P + 1)

3 Y = (- 3x)
dx

(v’ - 3x°y)dy = (x* - 3xy))dx

c,=1,¢,=2
[Abc]l=2-c,

@, b, ¢ are coplanar [a b c]=0=rc¢;=2

c,=-1,¢c;=1
[abc]l=c,—c;=-2%0

No value of ¢, can make a, b, ¢ coplanar

(19)

65/1/2



65/1/2
16. Let H, be the event that 6 appears on throwing a die

H, be the event that 6 does not appear on throwing a die

E be the event that he reports it is six

1 I 5
P(H,) = g,P(Hz) = 1_6 =%

4 1
P(EMH,) = < P(E/H,) = <

P(H,)-P(E/H,)
P(H,)-P(E/H,)+P(H,)P(E/H,)

P(H,/E) =

Relevant value: Yes, Truthness leads to more respect in society.

17. Let lcos_13 =X
2 b

(TC j (n j I+tanx 1—tanx
LHS = tan| —+x |+tan| ——X | = +
4 4 I-tanx 1+tanx
2(1+tan®*x) 2
l-tan’x  cos2x
2b
= — = RHS
a
X x+y X+2y
18. [x+2y X X+y
X+y x+2y X

C,>C +C,+C

I x+y x+2y
= 3x+y)|l X X+y
I x+2y X

R, > R, ~R,,R; > R, - R,

65/1/2 (20)



19.

65/1/2

0 vy y
= 3(x+y)|l X X+y 1+1
0 2y -y
=3+ Y)Y - 2) =9y (x +y) 1
OR
1
Let D= {X y} -
Z W 2
2x+5z  2y+5w 3 0
CD=AB = = 1+1
3x+8z 3y+8w 43 22
2x + 52 =3,3x + 82 =43; 2y + 5w =0, 3y + 8w = 22.
Solving, we get x =191, y=-110, z =77, w = 44 1
-191  -110 1
. D= -
77 44 2
y = (sinx)* +sin”"' Jx
dy du dv
y=u+vo—=—+— 1
dx dx dx
u = (sin x)*
i 1
= logu=xlogsinx )
du . x .
= — =(sinx)* [x cot X + log sin x] 1
dx
V= Sil’l_lx/;
BN N 1
dx 2x —x?
dy _ (sinx)*[x cot x + log sin x] + 1
dx 24x - x? 2

(21) 65/1/2



20.

21.

65/1/2

65/1/2
OR

Xy = (k)

— mlogx+nlogy=(m+n)log(x+y)

_, m ndy _ m+n(1+ﬂj
X

y dx X+y dx
- Yy ()
X X
PR
—2 =9 _0 (i) (using (i))
dx x?
X, p; P b;
0 2q 0 0
1 q q q
2 p 2p 4p
3 P 3p 9p
Ip,=1=>3q+2p=1 (1)
Zpixi2 =2¥px;, = q=3p -(2)
1
from (I) and (2), p = 1
AB = 1-3j+k, AC = 3i +3j— 4k
Area of AABC = %I—BX—Q
1 i J k
=3 magnitude of |1 -3 1
3 3 —4
- l|9{+73+12f<| = —“2748q.units
2 2
(22)

N | —

N | —

1+1



65/1/2

22. Correct graph of 3 lines
(0, 95 Correct shade of 3 lines
Z| A(10, 0) 40

—~
=]
wn
(=]

=

4

-/

Z| B(30, 0) — 120

Z| C(20, 30) 110

Z| D(10, 40) 80

0| »A :30,0 B :(50,0)
(10’0)//2' ( ;\ \

; x+y=50 Maximum value of Z = 120 at (30, 0)
ol 3x+y=90
2x dx dy 2
23. = ut x° =y = 2x dx = dy]
J o+ (<" +4) J Gihoira) P Y Y
1.1
1 1 N 5 5 y

T N R

jd—y2= Liogly+1)+4tan 'Y - Liog(y2 +4)+C
y+D)(y +4) 5 10 2 10

1 2 1 _1X2 1 4
= —log(x"+1)+—tan ———log(x" +4)+C
s g( ) 10 T g( )

23)

N | —

N | —

65/1/2



65/1/2

SECTION D
: 3 :
24, Equation of AB: y = EX +4 Correct Figure:
B(0, 4)
Equation of BC; y = 4 —%
- C(2,3)
A2, 1) T |
; 5 :2 Equation of AC; y = %x +2

0 2 2(1
Required area = I_z (%x + 4]dx + J.o (4 —%jdx — -[—Z(EX + 2jdx

=5+7-38

= 4 sq.units
OR

Note: In this problem, two regions are possible instead of a unique one, so full 6 marks may be
given for finding the area of either region correctly.

Correct Figure
WL

x-coordinate of points of intersection is X = * 23
AER! .
/ >f%v/( Required area
E » X
A
A)C 203 —J‘z 2z dX+J‘\/—\/ —x* dx

NG 4
x’ i xv16 — x* . 1 X
+| ———+8sin” —
23 | 2

243

2@8(;_;)_2@

4_7: sg.units
3 0

65/1/2 24)



65/1/2
Alternate Solution

0.4) Correct figure !
ﬂ 7(@ y  y-coordinate of point of intersection is y = 2 1
Required Area

O
2 4 1
J =3[ ydx+ [ @) -y dy 17
2 2 4
ﬁ[ﬁ} . y\/162—y 1y 1
0

+8sin =
2 4 2

2ﬁ+4n—2f—47“

&n .
? sq.units 1

25. The given equation can be written as

dy ¥y _ cosx + 20X 1
dx x X
jldx |
LF.=¢X =¢e°% =x 1
.. Solution is
y-X= I(xcosx+sinx)dx+c 1
= yx=Xxsinx+c 1
. C
or y= sinx+—
X
T
whenx=5,y:1,wegetc=0 1
Required solution is y = sin x 1

(25) 65/1/2



65/1/2
26. Equation of family of planes

F[Q2i-3j+ 4+ (-] =1 - 40 |
= F[Q+Mi+3-1)j+ 4kl =1 -4 ..(0) |
plane (i) is perpendicular to
T-2i—j+k)+8 =0

11

22+ -1B -1+ 1A =0 = 1= - 1+1

11
Substituting A = 3 in equation (i), we get

P22k | = 2
3 3 3

= |r- (—Sf + 2} + 1212) = 47| (vector equation)

(ii) 1
or |—5X +2y+12z-47 = 0| (cartesian equation)
Line x-1 _y-2 = z-4 lies on the plane
1 1/2 1/3
N : S 1
-+ (1) Point P(1, 2, 4) satisfies equation (ii) )
1
and aja, +bb, +cc,=-5+1+4=0 )
= Line is perpendicular to the normal of plane .. Plane contains the given line
OR
Equation of line L, passing through (1, 2, —4) is
x-1 _y-2 z+4 1

65/1/2 (26)



27.

65/1/2
LIJ_L2:>3a—16b+7c=0
LIJ_L3:>3a+8b—SC=0

Solving, we get

a b ¢ a b ¢

=—=—>
24 36 72 2 3 6

.. Required cartesian equation of line

x-1 y-2 z+4

2 3 6
Vector equation

T = (1+2]—4k)+ 121 +3]+6k)

Clearly £(y) = g(y): [-5, ©) > R . and,

2
foaly) = f[y_“j _ 9(_Jy361] +6[L6—1]_5 _y

3 3

\/9x2+6x+1—1

and (gof)(x) = g(9x% + 6x - 5) = 3 = x
g = f—l
i f'10) = \/i_lzl

(i) f‘l(y>=§ = y=19

OR

N | —

N | —

Note: Some short comings have been observed in this question which makes the question unsolvable.

So, 6 marks may be given for a genuine attempt.

a*b=a-b+ab wabeA=Q-[l]

b*a=b-a+ba

(a *b)# b *a= *is not commutative.

27

65/1/2



28.

65/1/2

65/1/2
(a*b)*c

(a—b+ab) *c
=a—b—-c+ab+ac— bc + abc
a*(b*c)=a*(b-c+bc)

=a—-b+c+ab—ac - bc + abc

(@a*b)*c=#a*(b*c)

= * s not associative.

Existence of identity

a*e=a—e+ac=a e*a=e—atea=a
=>e(a-1)=0 = e(l +a)=2a

2a
=e=0 = e= —

1+a

" € is not unique
No idendity element exists.
a*b=e=b%*a
No identity element exists.

= Inverse element does not exist.
Let side of square base be x cm and height of the box be y cm.

1024

Xy =1024 = y = —5—
X

cost of the box. C = 5 x 2x> + 2.5 x 4xy

_10x2 4+ 10240
X

dC 10240

_— = 20X—
= dx x2

£ =0 =8

dx = —=> X =

(28)



65/1/2

2

d_(Z'J _ 90 204380

dx X

d’c

d_z > (0 = C is minimum at x = 8 cm 1
X x=8

Minimum cost C =3 1920

29. Here |A| = 1200 1
Co-factors are
C,,=750C, =150,=C;, =75
C,, = 110, C,, = 100, C;, = 30 2
C;=72, Cy=0, Cyy = 24
75 150 75
- Lo Z100 30

1200
72 0 —24

N | —

Given equation in matrix from is:

W N

(@)
el
|
[\®]
(e
[\]|>—a'~<|>—a><|>—a

T
L

[\]|>—a'~<|>—a><|>—a

T
L

=>x=2,y=-3,z=5 %

(29 65/1/2



QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

SECTION A
cos? 90° + cos® 60° + cos® y = 1
cos y = +£ =2 or on
y== > > Y 5 5
X
"Px = | o | = o
2 log3 log3
im fx) = fim <X - _k
x—0 X—>O,|X|
k=-3
A = k=1
| Al
SECTION B

P(E N F) =P@E)-PE N F)
= P(E) — P(E) - P(F)
=P(E)[1 - P(F)]
= P(E)P(F)

— E and F are independent events.

Let x necklaces and y bracelets are manufactured

L.PP. is

Maximize profit, P = 100x + 300y

(30)

N | —

N | —

N | —

N | —

N | —

N | —

N | —



10.

65/1/3

subject to constraints

x+y<24

1
EX+Y <16 or x + 2y < 32

X,y =1

dx B dx
.[ 2 _.[ 2 2
x“+4x+8 x+2)"+(2)

1 _1X+2
—tan
2

+C

x=5 y-2 z

E t' f . 1. . =
quation of given line 18 1/5 -1/7 1/35

Equation of required line

= ((+2]-K)+M7i-5]+k)
fix) = 4x> —18x> + 27x — 7
P(x) = 12x* - 36x + 27

=32x-3)20 ~+xeR

= f(x) is increasing on R

4 3
= —7mr

v 3
dv odr dr 3
— =4t —=—=

= &t dt dt 4n?

= 4nr?

dS dr

= — =8mr-—
dt t
@ = 3cm?/s
dt r=2

3D

1311
—x3=1—
2 2

N | —

N | —

N | —

N | —

N | —

N | —

65/1/3



11.

12.

65/1/3

65/1/3

Let A= [aij] 1 x o D€ skew symmetric matrix

A is skew symmetric

A=-A
For diagonal elements i = j,

= 2aii =0

= a; = 0 = diagonal elements are zero.

y = Sin_1(6xx/m),—3\1/5 <X<3\1/§
put 3x =sin 6 = = 0 = sin”' 3x
y = sin"! (sin 20)

=20 =2sin! 3x

dy 6

A J1-9x?
SECTION C
1 1

[EBE]Z 1 0 0 =€ —C

¢t ©& G
@ ¢ =1 ¢=2

[Abc]l=2-c,

@, b, ¢ are coplanar [a b c]=0=rc¢;=2

b) ¢y =—1,¢ =1

(32)
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A=A

14.

15.

65/1/3

= No value of ¢, can make a, b, ¢ coplanar 1
/3] = |b|=|¢| and a-b=0=b-c=¢-a ..() 1
Let a, B and y be the angles made by (@+b+¢) with 4, b and ¢ respectively
(@+b+¢)-da = |a+b+¢]|d]|cosa
B i la]
= o = C0s | —=
la+b+c]|
Similarly, B = cos | — |]§| — | and y = cos |:| 1
|]a+b+c| +b+¢|
. . 1
using (i), we get oo =B =y 5
- T 22 =2 B2 1=2 T
Now |a+b+¢|” = |a|"+|b["+[c["+2(a-b+b-c+c-a) 1
— |a+b+¢* = 3|a[* (using (i)
= |d+b+¢| = 3|3|
a1 1
=cos |—=|=P= —
’ (ﬁ P 2
x | P(x)
0 p
1 p
2 k
3 k
>px)=1=>2p+2k=1=>k=—=-p 1
Xl pl piXi plxiz
0
1 p p
1
2 E—P 1 -2p 2 —4p
1 3 9
—— =-3 —-9
3 > p ) p > p
5 13
——4 —-12
> p ) p 2

33) 65/1/3
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As per problem, T p, xi2 =22 p. X

2
P73

16. Let H, be the event that 6 appears on throwing a die
H, be the event that 6 does not appear on throwing a die

E be the event that he reports it is six

1 1 5
P(Hl) = g,P(HZ) = l—g = g

4 1
P(E/H,) = 5, P(E/Hy) = ¢

P(H;)-P(E/H;)

PH/E) = P(H,)-P(E/H,) + P(H,)P(E/H,)

Relevant value: Yes, Truthfulness leads to more respect in society.

X x+y X+2y
17. |[x+2y X X+y
X+y Xx+2y X

C,>C +C,+(

I x+y x+2y
= 3x+y)|l X X+y
I x+2y X

R, >R, -R,,R; > R; - R,

0 'y y
= 3(x+y)|l X X+y
0 2y -y

=3+ =) = ()

65/1/3 (34
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65/1/3

OR
1
Let D= {X y} -
z W 2
2x+5z  2y+5w 3 0
CD=AB = = 1+1
3x+8z 3y+8w 43 22
2x + 52 =3,3x + 82 =43; 2y + Sw =0, 3y + 8w = 22
Solving, we get x =191, y=-110,z =77, w = 44 1
-191 -110 1
D= -
77 44 2
y = (sinx)* +sin'v/x
y = u+V:>d_y:d_u+£ 1
dx dx dx
u = (sin x)*
. 1
= logu=xlogsinx 5
du . x .
= — =(sinx)* [x cot X + log sin x] 1
dx
vV = Sil’l_lx/;
BN N 1
dx 2Wx —x?
dy X . 1 1
— = (sinx)"[x cot x + log sin X] + —— —
dx ¢ 24x - x? 2
OR
X"y = (kP
= mlogx+nlogy=(m+n)log(x+y) 1
= 2+E-d—y = m+n(l+ﬂj 1
X y dx X+y dx

(35) 65/1/3
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:> d_y = Z ...(i)
X X
d
dz ng’_y
@ - ;4—2 =0 ...(i)) (using (1))
n XSsinx
19. 1= | ———d&
JO 1+ cos’ x

J~ (m—x)sinx X)smx
0 J+cos’x

n sinx dx
0 1+cos”x

Put cosx=1t and —sin x dx = dt

-1 dt
- —TCL 1+ t2
+t
2
= m[tan" t]1 -
2
1=
4

OR

3/2 )
I = Io | xsin mtx | dx

1 32
=J‘Oxsm7tx~dx—j1 X sin X dx

. 1 . 3/2
COSTX  SIN7mX XCOSTX SINTX
0 1

T T T n2

65/1/3 (36)
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20. Correct graph of 3 lines 1 %
J+y=24 1
gl [ Correct shade of 3 lines 15
21 Z =20x + 10y
\ Z| A2 13) = 170
014
A= (2|13 _
Z| o, 0) = 40
Z| pa, 12) = 200
’1 Z| s, o) = 160
; v (28,0} Maximum value of Z =200 at x =4, y = 12 1
21, x* - 1
= 1
= 2)(2—2)(yﬂ—xz+y2 =0 1
dx
2,2
= dy _ Xty 1
dx 2xy
Hence proved.
inx—2
92 '[ (351nx2 )cos‘,x dx - '[ (3sinx —2)cosx dx !
13—cos” x —7sinx sin?x — 7sinx +12
put sin x =y, cos x dx = dy
~ f Gy —2)dy 1
—Ty+12 2
j By —2)dy
(y-4H(y-3)

37 65/1/3



65/1/3

1
ZI_O_L dy

y—-4 y-3
=10log|y—-4|-7log|y-3|+C

=10log|sinx—4|—-7log|sinx—3|+C

23. cos (tan! x) = sin(cot_lzj

SECTION D

: 3 :
24. Equation of AB: y = Ex +4 Correct Figure:

A(-2,1)

1 Equation of BC; y = 4 _g
T ¥ C(2.3)
>

Equation of AC; y = %x +2

0 2 2(1
Required area = I_z (%x + 4]dx + J.o (4 —%jdx — -[—Z(EX + 2jdx

=5+7-38

= 4 sq.units

65/1/3 (38)
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OR

Note: In this problem, two regions are possible instead of a unique, so full 6 marks may be
given for finding the area of either region correctly.

yA

o] 203

>

Other Possible Solution

(0,4)

ﬂ _____________

1/

Correct Figure

/ yﬁ B! x-coordinate of points of intersection is x = * 2\/5
: >X Required area

= J‘Z\/— 2 x+J‘\/_\/7dx

J3 4
x* i xv16 — x* . X
+| ——+8sin” —
23 | 2

243

2@8(;_;)_2@

4 .
—sq.units

Correct figure
y-co-ordinate of point of intersection is y = 2

Required Area

2 4

= V3| ydc+ [ V@ -y dy

2 P [ 2 *

\/§|:y_} 7{%+8sinl%l
0

2
2

23 +4n-23-=—=

8—ns units
3 0

25. Equation of family of planes

T[22 -3j+4k)+A (-] =1 — 4r

39)
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= FIQ+Ni+(3-0)j+ 4kl = 1- 4% ..() 1
plane (i) is perpendicular to
-2i—j+k)+8 =0

11
22+ -1B -1+ 1A =0 == - 1+1

_ 11 . .
Substituting A = 3 in equation (i), we get

f-(—§i+23+412j -4
3 3 3

= |r- (—Sf + 2} + 1212) = 47| (vector equation)

(ii) 1
or |—5X +2y+12z-47 = 0| (cartesian equation)
Line x-1 _y-2 = z-4 lies on the plane
1 1/2 1/3
N : S 1
-+ (1) Point P(1, 2, 4) satisfies equation (ii) )
1
and aja, +bb, +cc,=-5+1+4=0 )
= Line is perpendicular to the normal of plane .. Plane contains the given line
OR
Equation of line L, passing through (1, 2, —4) is
x-1 _y-2 z+4 1
a b C
x—-8 y+19 z-10
L, = =
3 -16 7
L, x-15 _y-29 _ z—5
3 8 -5
L, LL, =>3a-16b+7c=0 1
L, LL;=3a+8~-5=0 1

Solving, we get

65/1/3 (40)
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a b c a b

24 36 72 2 3 6
.. Required cartesian equation of line

x-1 y-2 z+4

2 3 6

Vector equation
F = (1+2]—4k)+ 121 +3]+6k)

Clearly f 1(y) = g(y): [-5, ©) = R, and,
2
-1 -1 -1
R%QozfﬂgdgL_J=9fix%é_q +661Q;L_]_5:y

\/9x2+6x+1—1

and (gof)(x) = g(9x% + 6x - 5) = 3 = x

.'ng—l

?‘

-1

i f'10) = =1

3
m>ﬁ®=§:y=w

OR
Note: Some short comings have been observed in this question which makes the question unsolvable.
So, 6 marks may be given for a genuine attempt.
a*b=a-b+ab wabeA=Q-[]]

b*a=b-a+ba

N | —

N | —

(a *b)# b *a= *is not commutative. 1—

(a*b)*c=(a—b+ab) *c

=a—b—-c+ab+ac— bc + abc

41) 65/1/3
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a*(Mb*c)=a*(b-c+bc)

=a—-b+c+ab—ac — bc + abc
(@a*b)*c=a*(*c)

= * s not associative.

Existence of identity

a*e=a—e+ac=a e*a=e—atea=a
=>e(a-1)=0 = e(l +a)=2a

2a
=e=0 =>e= ——

1+a

" € is not unique
No idendity element exists.
a*b=e=b%*a
No identity element exists.

= Inverse element does not exist.

27. Givenx +y=k
1
A Area of A = EX\/yz—xz
y
1 2 2 2
LetZ = —x —X
B O PRl

- Xk x)? %]

- %[kzxz —2kx*]

dz _ l[21<2x—6kx2]=0 = k-3x=0 = x=§

dx 4

=>xt+ty-3x=0o0ry=2x

d’z 1.~ »
o = 1 12k

65/1/3 (42)
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29.
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2 2
dz el B S
dx? k 4 2

X==

W

.. Area will be maximum for 2x =y

1
but§=cosez>cos =X = 6:E
y 2x 2 3
|A| = -16
Co-factors are
C,=4C,,=40C, =4
Cp=-5Cy=10C,=-3
C3=7Ch=-11,C5 =1
. —4 4 4
Al=—|-5 1 3
16
7 -11 |
given equations can be written as
/
AX=C=>X=(A")C
X . -4 -5 7 13 1
yl=—| 4 1 -11| 4]|=]|2
16
z 4 3 1 8 -3

=>x=1y=2,z=-3
Given equation can be written as

d
= d—y+(cotx)y = 2x + x> cot X
X

cotx dx i
_ C'[ _ elog sinx

L.F. =sinx

Solution is, y X sinx = _[(2)( sin x + x2 cos x) dx

43)
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2

N | —

N | —
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= ysinx=x*sinx+C

hen x = —, y =0 t—_Tc2
when x = =, y = 0, we get ¢ = —

. Required solution is, 4y sin x= 4x> sin x — >

or, y=x’— n’/4 cosec x

(44)

N | —
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