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

MATHEMATICS
e @5 : 3 g2 SIferBaT 37 : 100

Time allowed : 3 hours Maximum Marks : 100
T fdor
() T AaE &
(i) EHHAGTH29 go7 & |
(iii) TS AP T9T 1 — 4 T 377 oTg-3TK ol F97 & 37 eda 797 & [e70 1 37 e & 1
(iv) TIE T TS5 — 12 7% T9-37 TR & F97 & 37 Jedah 797 & for0 2 37 ek & |
(v) TGUSHEFHIITI3 - 23 7F -3 THR 3 J97 & 31 Je9% 797 & 10 4 3 [TeiRea & 1
(vi) TUZ T H T 24 - 29 7 -3 ThR 3 F97 & 3 Jediah 797 3 7w 6 316 [FeiRa & |

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

QB365 - Question Bank Software




QB365 - Question Bank Software

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 T TS U9 1 HF HE |
Question numbers 1 to 4 carry 1 mark each.

1.  aA, 3 %3 F AHAIT g &, aF k 1 A =1 8 1S det(A~1) = (det A)KE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A7!) = (det A)X.

kx
— , Ax<0 .
2. 3R ‘K’ T A AT HIT ik B fx) =9 | x| S sowdmy
3 ., 3x=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. rrmsrmaﬁﬁw:j%dx
2

3

Evaluate : j 3% dx.
2

4. A UH {@x T y 38T I G S9M % A HEL: 90° qAT 60° F HIUT T &, o A
I T& 2-3T8T Tl GACHE 1520 o | FeReT ioT T & |
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
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qug -
SECTION - B

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

5. guIE o v fauw gufha negs & fasot & 9t 3ead I € |

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

d
6. Asin?y+cosxy=K®Fem@wx= 1,y=% LLe axzfrﬁaﬁfﬁﬂ |

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

7. U ot MG 3 O U/, T Y 9g W E | 5 Mol S B 2 9 g, A SHE g
SEeT % 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.  TuIEW fob ®eAd f(x) = 4x> — 18x2 + 27x — 7 R W Gea A ¢ |

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

9. 39 W H TREY FGHOT T HSC S fag AL, 2, =) ¥ @A Il & dqAr @
5x—25=14—7y=352% G ¢ |
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 % afg E 991 F W0d e € o 51 E q91 F' off o g2 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

11. UH DR H Al a7 siEele Sl & | I8 UG Johoid a9l seie AT 31fush § 31 24
T ST Gl & |waﬁzaﬁmﬁﬁwdawwﬁaﬁaaﬁﬁﬁ%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-feha Uieh R & T 1T foR oY 3tfueha 8, T8 ST % g
T g MU GEET 5ol | 98 37 € s bl 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.
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12. ¥ SIfT Jx At 8
i dx
Find x®+4x+8
gug - q
SECTION - C
T AT 13 ¥ 23 T TS U 4 FAFH AR |
Question numbers 13 to 23 carry 4 marks each.
1 1 2b
13. fog =T % tan {% +5 cos! %} + tan{%—z cos! %} =7
Prove that tan & + + cog1 2 T 112l 2
rove that tan |7, +5 cos™ ' + tam) ;=5 cos™ {r ="
X xX+y x+2y
14.  QRIUTERT o TOTIET BT T b G BN I | x+2y x x4y [=9y2(x+y).
X+y  x+2y X
AT
2 -1 5 2 25
AFTA = ,B= ,C= , T e D fCD-AB=0.
(33 =5 g he=ll ) m st
X xX+y x+2y
Using properties of determinants, prove that | x +2y X x+y | =9%(x+y).
X+y x+2y X
OR
2 -1 52 25
Let A= 3 4 ,B= 7 4 ,C= 33 , find a matrix D such that CD — AB =O.
15. W (sin x)* + sin~! \[x %1 x % QUeY, 3Feeher ST |
AT
g XM y" = (x+y)m+“%’?ﬁﬁ:l@3ﬁﬁﬂ'{ﬁv‘dx2_
Differentiate the function (sin x)* + sin™! \/;c with respect to x.
OR
d2
Ifxmy?=(x+ym+n, provethatd—)%:O.
65/1/1 4
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2x
16. waa%ﬁtr:f(xzﬂ)(xz”)zdx

. 2x
Find f P+ 2+ ¥

1 4 cos? x

17. ®F 39 HifT f X sin X

YAt
32

HH 1 T : f|x sin Tl:x|dx
0

X sin x

T
Evaluate : f >
1+ cos”x

0

OR
3/2

Evaluate : j |x sin T x|dx
0

18. g T foh aterhet FHIOT (63 — 3xy2)dx = (y3 — 3x%y)dy T IHENT &t
x2—y2=c(x?+ y2)2 &R C THUEA € |

Prove that x> — y? = c(x?> + y?)? is the general solution of the differential equation
(3 = 3xy?)dx = (y? - 3xy) dy, where C is a parameter.

N A A A

9. WHE=i+j+k D =iaaTE>=cli+c2j+c31A<%,?ﬁ
(a) HATc, =172 c,=2% dlc, T HIST S &, b 71 ¢ Feeiedd a1 |

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

Let5>=/i\+j\+12,_b>=/i\and?=clli\+czj\+c3lg,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.
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21.

22.

23.
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s &, b a1 C T TRHTT a6 A HiY WER deed § | e b 65w @ + b + ¢ afew
A, DTN TAF W EAT TT A FHE 12 + b + C, ST HT 7 ST b 3 ¢ % 9
T &, T8 | 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

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

ARresd WX, FaA0, 1, 2, 3F AT A T & | G e FEP(X =0) = P(X = 1) = p @
P(X =2)=P(X = 3) W ¥fF2p. x; = 2Zp.x, & A p 1 A1 T4 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.

. ¢ I S € o U Foaamst AT TS | S1feh S7eT uTl & | U Ao o fa9g § 30
TFE 5 X H ¥ 4 IR T S & | T8 T TI1 Hdhal & T Fedll ¢ 66 ©: 37T & | Wehant
1A I o6 Toqa 5 6 AT |

T 31T eAA & o e 2 el aTet] Tt 7 31eeh SET Il & 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 te-more respect in the society ?

1 Yiaeh T Gt ARG §RT &6t STy :
ATHERT BT : Z = Sx + 10y
aEr
% ST x+2y <120
x+y=60
x=2y20
SRl 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,y20
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que -
SECTION -D

9 AT 24 ¥ 29 Tk TE 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 }asrmﬂvwwwﬁw)wﬁza —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) = 9% + 6x — 5 5 &H & W @R Sy | g3y 6 £

AU & T -1 (y) = (@)
ﬂﬁ:ﬁlﬁaﬁﬁ?
i 110

4
(i) yaE(y) =73,
STl R, T SO STATorsh T3l & e & |

3rar

Fom paT * WA =Q - {1 W¥dla,be AF W@ a*b=a—b+ab3gx
IR & o 5o fafag qor SEerl & 0T T9 T | * 6 A § dodqeh 3add T0d ST |
3 A % SICHHINA 37edd ST T |

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.
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I ek GHRIT BT & HoT AT T 3T T AT T &, o 39y foh gsT o1 ekt atfehoy
BN & 39 a1 T HI0T %% |
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 gRT o & o et ST sty s 9 (<2, 1), (0, 4) @
(2,3)% |

roraT
QTR o FET W g x2 + y2 = 16 T @I A3y = x FRT 9AW S ° R & 1 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 \[3y = x in the first
quadrant, using integration.

W@ﬂWx%xx+y=xcosx+sian%ﬁT@WWél\aQ,W%%Wx=g g
y=1%1

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

IH FHAC B FHIHOT HT BT S Gl ¢ - (21— 3] +4k) =1an 7 -G-]+4=0
Ticree Y@l § e ST & 9 e © - (21 — )4 K) + 8 = 0 W oAaed & | 37; T HifoAy
T T ORI Tl et § W@ x — 1 =2y — 4 =37 — [2 idfa= & |

Frorar
9 TG T B TAT TG FHHOT AT BT ST {65 (1, 2, — 4) T BT ST & e {@ne
x=8_y+19 z-10_ x-15 y-29 z-5
37 16 - 7 3 = 8 T 5

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

Wosad € |

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

SECTION A
A = k=
| Al
im fx) = fim <X - _k
x—=>0_ x—>0_ | x|
k=-3
3 3% ’ 18
J. 3%dx = = —
2 log3 s log3
cos? 90° + cos® 60° + cos® y = 1
cos Yy = +£ _I or 5_n
[ I
SECTION B

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

A is skew symmetric
A=-A

l n

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

e}
0B365 - Question Bank Software
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N dy _ ysin xy
dx sin2y —x sin (xy)
dy - 1
dXle,y:g 4(\/5_1)
4 3
= —mr
7. V 3
dv odr dr 3
- — =4ut—=—-= 3 1
dt dt dt  4nar
S = 4nr?
S _ 8nr-g 1
7 dt 2
1
= s = 3em?/s )
dt r=2
8. flx)=4x> —18x> +27x — 7
5 1
f(x) = 12x° — 36x + 27 B3
=32x -3 20 ~+xeR 1
. . . l
= f(x) is increasing on R B3
. . .. x=5 y-2 z 1
9. Equat f 1 = = =
quation of given line is /5 17 1/33 >
Its DR’s 1 11 or (7, -5, 1) 1
57 7’ 35 b b 2
Equation of required line is
= ((+2]-K)+M7i-5]+k) 1

) 65/1/1
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11.

12.

13.
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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.

65/1/1

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

1 _1X+2
—tan
2 2

+C

SECTION C

l+tanx 1-—tanx

T T
= tan| —+X |+tan| ——X | = +
LHS (4 j (4 j I-tanx I+tanx

_ 2(l+tan2x) 2

l—tan’x  cos2x

(©))

0B365 - Question Bank Software
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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
I x+2y X

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

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

= 3(x T Y)Y - 2y) = 9y (x +y)

OR

2x+5z 2y+5w 3 0
CD=AB = =

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
-191 -110
D =
77 44
15. y= (sinx)* +sin'V/x

dy du dv
y=u+vo—=—+—

dx dx dx
u = (sin x)*

= logu=xlog sin x
du . X 1
d_ = (sin x)* [x cot x + log sin X]
X

4)
0B365 - Question Bank Software
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V= sin_l \/;

(x2 +1)(x%2 +2)?

- &V _
dx 24x —x?
dy . X ; 1
— = (sinx)"[x cot X + log sin X] + ———
dx 24x —x?
OR
XY= (x
— mlogx+nlogy=(m+n)log(x+y)
N 2+2ﬂ=m_+n(l+ﬂj
X ydx Xx+y dx
dy _y ;
= L == (1
dx  x ®
d
d’ XCTZ‘Y 0 .
— = = ...(11) (using (i
3 - (i) (using (i)
2 d
I X A I y [by substituting x> = y]

(y+1)(y +2)°

_ (. dy dy dy
_Iy+l_Jy+2_j(y+2)2

(using partial fraction)

log(y+1)—log(y+2)+L+C
y+2

+C

log(x +1)—log(x +2)+—
X2 +2

J-n X sin X

0 14cos’x

dx

T—X smx
J‘ (m—x)sinx dx
0 14+cos’x

)
0B365 - Question Bank Software
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n sinx dx
0 1+cos”x

Put cosx=1t and —sin x dx = dt

-1 dt
- —TEL 1+ t2
+t
2
-1 .41 T
= nmtan  t] :7
2
- 1= =
4

OR

32
I= .[0 | x sin 7tx | dx

1 32
=J‘Oxsmnx~dx—j1 X sin X dx

2

) 1 : 3/2
COS X S1n 7TX XCOSTTX S1n 7TX
-X + i +

T T o 1

s T

_2, 1
T 7'52

X2 =y = OO + 2 = 2x = 2yy' = 20(< + Y)(2x + 2y')

Xz—

= (x-yy)= y2+z2 2x+2yy) = (P + XD - yy) = (6 ~ yY)2x + 2yy)

o L2y —y)) -y +x2)]j—-‘; — 2% ) - x (5 + X

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)
0B365 - Question Bank Software
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—
-]
(o]
ol

]=2—c3

4, b, ¢ are coplanar [a b cl=0=1c¢;=2
b) ¢,=-1,¢;=1
[abc]l=c,—c;=-2%0
= No value of ¢, can make a, b, ¢ coplanar
/3| = |b|=|¢| and a-b=0=b-¢=¢-a (i)

Let a, B and y be the angles made by (a + b+¢) with &, b and ¢ respectively

(@+b+¢)-a = |a+b+¢]|d]|cosa
o8]
= o= C0s | ———=—"+
|]a+b+c|

_ b p ¢
Similarly, B = COS 1(#} and Y= CcoS 1(%)
a

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

— |a+b+¢|* = 3|af (using (i)

7
0B365 - Question Bank Software
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P(X)
p

UJNb—io|><

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 > p > p > p
5 13
——4 ——12
2 . 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,) = g,P(Hz) = 1_6 e

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

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.

®

0B365 - Question Bank Software
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23. Correct graph of 3 lines

Correct shade of 3 lines

(0, 60)
D _x-2y=0 Z = 5x + 10y
Q@W Z| = 300
(40, 20) N **gy , A(60, 0) o
~ 5, B(120, 0)
:A(6:0, 0) B(120, 0) Z| C(60, 30) 600
*Ty=6 Z| D(40, 20) 400

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

SECTION D
1 -1 2 2 0 1 1 00
24. A=|0 2 319 2 3[|=/01 0
3 2 4 6 1 =2 0 0 1
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

= x=0,y=5,z=3

65/1/1 )
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25. Clearly f''(y) = g(y): [-5, ©) > R . and,
6-1 6-1 ’ 6-1
+6— +6— +6—
fog(y)= f| Y2 g WT2 7| g WY 5oy 2
3 3 3
D) VIx2 +6x+1—1
and (gof)(x) = 89~ +6x -5) = 3 =X 2
g = f—l 1
V16 -1 1
) f1(10) = =1 -
(1) (10) 3 5
4 1
iy fliiyy== = 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 ~abeA=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*(b*c)=a*((b-c+bc)
=a-b+c+ab-ac— bc+ abc
1
(@a*b)*c=#a*(b*c) 15
= * is not associative.
(10) 65/1/1
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65/1/1
Existence of identity

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

" € is not unique

No idendity element exists.

a*b=e=b%*a

No identity element exists. 1 )
= Inverse element does not exist.

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

L@ 7 = %xz(y2 —x2)

lxz[(k —x)? =x?%]
4
- %[kzxz —2kx>] 1

1
@5 4 l[21<2x—61<x2]=0 = k-3x=0 = x=X 1=

dx 4 3 2

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

d*z 1. >
— = —[2k” —-12kx 1
dx? 4[ ]
2 2
oz e - K
dx?| « 4 2
=K
3
.. Area will be maximum for 2x =y 1
X X 1 T 1
but — =cos O =>cos=—=— = 06=— -
y 2x 2 3 2

65/1/1 (11)
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65/1/1

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

Equation of AC; y = %x +2

0 2 2(1
Required area = I_z (%x + 4)dx + J.o (4 —%)dx — j—z(ax + 2jdx

2 0 277 2 2
= |:3T+4x:| +{4X—XT} _|:XT+2X:|
-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
NE

By x-coordinate of points of intersection is x = * 23

Required area

>
‘)C / —j”" dx+ [ 42— x? dx

NG 4
x* w7 xv16 — x* . X
= +| ——+8sin” —
pNERN 2 4

243

2@8(3_;)_2@

4—ns units
3 0

(12)
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65/1/1



QB365 - Question Bank Software

65/1/1
Alternate Solution

0.4) Correct figure 1
/ - (Y y-co-ordinate of point of intersection is y = 2 1
2 .............
Required Area

OJ
1
2 4
=3[ ydx+ [ @) -y dy 15
2 4
ﬁ[ﬁ} L 316y 1y =
2
0

+8sin =
2 4 2

2ﬁ+4n—2f—%"

8 .
= 3 sq.units 1

28. The given equation can be written as

dy y sin x

—Z 42 = cosx+ 1
dx x X
jidx )
LF.=¢X =e"" =x 1
.. Solution is
y-X = I(xcosx+sinx)dx+c 1
= y-x=xsinx+c 1
) C
or y = sinx+—
X
T
Whenx=5,y:1,wegetc=0 1
Required solution is y = sin x 1
29. Equation of family of planes
FL21-3j+40)+1G-)] =1 -4 1

65/1/1 (13)
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65/1/1
= FIQ+Ni+(3-0)j+ 4kl = 1- 4% ..()
plane (i) is perpendicular to
-2i—j+k)+8 =0

2(2+k)—1(—3—k)+1(4)=0:>k=—%

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

f-(—§i+zj+412j -4
3 3 3

= |r- (—Sf + 2} + 121A<) = 47| (vector equation)

(ii)
or |—5X +2y+12z-47 = 0| (cartesian equation)
Line x-1 _y-2 = z-4 lies on the plane
1 1/2 1/3
“+ (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 .. Plane contains the given line

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
L, = =
3 -16 7

x-15 _y-29 z-5

L,:
33 8 -5

LIJ_L2:>3a—16b+7c=O

LIJ_L3:>3a+8b—5c=O

(14)
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N | —

N | —
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65/1/1

Solving, we get

a b C a b ¢

_— = — = — = — = —

24 36 72 2 3 6

.. Required cartesian equation of line

x-1 y-2 z+4

23 6
Vector equation
F = (1+2]—4k)+ 121 +3]+6k)

65/1/1 (15)
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