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General Instructions :

)
(ii)

(i11)

(iv)

(v)

65/1

All questions are compulsory.

The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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SECTION A

G GEIT ] G4 T Jedb J97 1 3b H1 & |

Question numbers 1 to 4 carry 1 mark each.

8 0
1. ofc forel 2 x 2 a1 =g A % TTT, Aadj A) = ]%,Fﬁ|A|WﬂFT
0 8
forfgu |
8 0

If for any 2 x 2 square matrix A, A(adj A) =
0 8

} , then write the value

of |A].

2. K 1 HqF 319 hifore fges o fFeafafigs soq x = 8 W Had 2

(x+3)2% -36
BT T x#3
f(X)= X—3

k

, x=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:

(x+3)2%-36
fix) = X -3

k

, X=3
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WW:

sin2 X — cos2 X
- dx
sin X cos X

Find :

sin2 X — cos2 X
dx

sin X oS X

THAA! 2x —y + 2z =5 AT 5x — 2-5y + 5z = 20 o= ! gl [ HIT |

Find the distance between the planes 2x —y + 2z = 5 and
5x — 2-5y + 5z = 20.

@ us d
SECTION B

Jo7 GEIT5 G 12 T Jodb o7 &2 3% & |

Question numbers 5 to 12 carry 2 marks each.

65/1

Ifg AIfC 3 1 Th fqwH-aHHG ATE 7, @ g T 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

T f(x) = x5 — 8%, [=+/3, 0] o ¢ UA o THI o TIT © ¢ k1 A F1d
hIfoTT |
Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

[-/3, 0.

Teh ¥ W1 AR 9 o T/, 1 W W 9¢ WM 8 | 9 o4 shl 41 10 T 7,
T 35k JEIT §Fhe | SgIadl hl g 1 I |

The volume of a cube is increasing at the rate of 9 cm®/s. How fast is its

surface area increasing when the length of an edge is 10 cm ?
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8.  TIMEU foh ®eld f(x) = x° — 3x2 + 6x — 100, R W IeAH 2 |
Show that the function f(x) = x5 — 3x2 + 6x — 100 is increasing on R.

9. Tgall P2, 2, 1) @M Q(5, 1, — 2) H T aret W@ W T & &g &
x-E3Meh 4 & | 3T z-FEweh 31a il |

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

10. U 9Tdl, 5o ®oAshl W 3T 1,2, 3 A W H f@ g dam 4,5, 6 /R W H
forg 8, <l 3BT T | W e A R : CUTed IT B B 99T HeAT B R
“gred FEAT A 7 | AT BT R o A 9UT B WA HAT § |
A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.

Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

11. @ gaff, A a1 B, SfdfeT shue: T 300 21 T 400 UM 8 | A Tk feA °
6 HHIS qAT 4 T T4 Tehar & Si™fer B Ufdfed 10 s o 4 98 T4 genar
2 | 98 J1d & foie {6 -850 60 s qor 32 ¥ fye & forw 3w
forae o7 & w6 9@ v HU-9-HA B, iRgs U guen & &9 A
TG T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can

stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.

12. T4 It :

dx
5—8x—x2

Find :
dx
5-8x - X2
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SECTION C

J97 G&IT 13 T 23 TF Jodb Jo1 & 4 3F & /

Question numbers 13 to 23 carry 4 marks each.

13. IR tan ! 273 4 tan 1 XH3 - g%,?ﬁxwmm‘oﬁﬁm |

x—4 Xx+4

1xX+3 &

If tan ! 2= 3 + tan = —, then find the value of x.

x—4 X+ 4

14. GRmERT % Turemt 1 ga W, fag Hifv fe

aZ+% 2a+1 1

22+1 a+2 1| =(a-13

3 3 1
arean
IR A T@ T foh
2 -1 -1 -8

1 OlA=]1 -2
-3 4 9 22

Using properties of determinants, prove that

aZ+2 2a+1 1

20+1 a+2 1| =@-13

3 3 1
OR
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15.

16.

17.
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Find matrix A such that
2 -1 -1 -8
1 OlA=]1 -2
-3 4 9 22

M Teyi=ab B, A % T Hifra |
AT

2
e =1 8w s O3 o (D)
dx dx

If x¥+y*=aP, then find d_y
dx

OR

a%y  (dy )
If eY(x+ 1) =1, then show that —2% = (—j .
dxz dX

Sl'l'd@ﬁﬂ'{:

cos O 40
4 + sin? 0)(5-4 cosZ 0)

Find :

cos 0 40
(4 + sin? 0) (5 — 4 cos2 0)

A 19 hiT

T
t
X tan x dx
secxX + tan x
0
3UAT
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18.

19.

20.
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4

I {|X—1|+|x—2|+|x—4|}dx

1

Evaluate :

T
X tan x dx
sec X + tan x
0
OR

Evaluate :
4

I {|X—1|+|X—2|+|x—4|}dx

1

TR THRT (tan L x —y) dx = (1 + x2) dy ! §A HIFT |

Solve the differential equation (tan~!x — y)dx = (1 + x%) dy.

A

e f6 fig A, B, € fome foufa afe w25 - § + k, 1 -3 -5k
q 31 —4) —4k B, Th TEH S F 3 § | o1 By F dFea 79
I |

A A AN
Show that the points A, B, C with position vectors 2i —j + k,
/i\ —33'\ —5/1\{ and 3/1\ - 43'\ —4/1\1 respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.
¢ AN A A
AT WH TG hiTe dfer =R foig ek feufa |fesr 31 +65 + 9k,
A AN A AN AN A AN AN A ¢
i+2j +3k, 21 +3j +k T 4i +6j + 1k THIAT B |
A
Find the value of A, if four points with position vectors 3/1\ + 63\ + 9k,

AN N A A A AN A
1+2) +3k, 21 +3j + k and 41 +6j + Ak are coplanar.
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21. 4 % 8 WEEN 1, 3, 5 991 7 3ifhd &, Teh hle W Tsh TE&AT | & hle
e T fepy for argesan fehet MU | A X fee e @ wel W ot
&S T INTHA & | X Rl HIET AT THUT 3T shIFT |

There are 4 cards numbered 1, 3, 5 and 7, one number on one card. Two
cards are drawn at random without replacement. Let X denote the sum of
the numbers on the two drawn cards. Find the mean and variance of X.

22. U forrner o faenfifei & foq 5 @ fp 30% femnfelai 1 100% sufeafa 2
A 70% Tomneff sEfa § | fUSe a¥ % 9o gfea wd & foh 37 @t
forenfela, foeh Sufeafa 100% 2, § & 70% 3 oS wden & A U amm qen
arfafia foenfe™i @ @ 10% 9 A I8 = | 9 & Id H, foamem § @ s
foreneff srg=@en g TR qen Wg U TR TR IWRT A U o1 | WiRiehdT w1 7
or 3@ foeneff f1 100% Iufeafa g 2 s Faftaar sraa foeme™ 9 9w 8 2
319 I h 9& H Toh aIfIg |
Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found

to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

23. 7 =x+ 2y Hl AThaHIehor Hifeg
=1 sratigt < St
X + 2y 2100
2x—-y<0
2x +y <200
x,y=0

ITYh Mgk TUTHH FHET 1 ATe@ hi TERAT § §A HIT |

Maximise Z =x+ 2y
subject to the constraints
x + 2y 2 100
2x -y <0
2x +y <200
x,y=>0
Solve the above LPP graphically.
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SECTION D

J97 G724 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

65/1

-4 4 4111 -1 1

TH%RA (-7 1 3| |1 -2 -2| W@ I dur 3@HEr g

| 5 -3 -1]]2 1 3 |
Wﬁaﬂ?{x—y+z=4,x—2y—2z=9, 2X+y+32=laﬁgﬁ$@ﬁ
I |

Determine the product | -7 1 3|11 -2 -2| and use it to

5 -3 -—-1}/2. 1 3

solve the system of equationsx —y+z=4,x-2y-22=9,2x+y+ 3z = 1.

f:R- {—é}—)R—{é}, N flx) = 4x +3 TR Yed B, W fmm fifv |
3 3 3x +4

23U o £ Tehehl dAT =Bk & | f hl AdAH Hod F1d hIfoT | 37d:
£=1(0) T ShifsTT qe x Fd hifT arfe £1(x) = 2.

AT

T A=QxQ dMm x* A W TH fgemgdd G 2O
(a,b) * (c, d) = (ac, b + ad) gRT IR B, I} (2, b), (c,d) € A & T | F@
i fop a7+ HHfaET qa1 geuil 8 | 99, A T # & Hue

(i) A¥ dcgH% 79I JTd HINT |

(i) A % SIGHAIY TEIF T I |
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4

Consider f: R — {— 5} —->R- {%} given by f(x) = 4x +3

3x +

. Show that f is

bijective. Find the inverse of f and hence find £71(0) and x such that
f~l(x) = 2.
OR

Let A = Qx Q and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether : is

commutative and associative. Then, with respect to = on A

(1) Find the identity element in A.

(i1)  Find the invertible elements of A.

26. <TWIST foh T g T4, THEHT SMGR SRR 8 A1 A a1 1 7, 1 gEA
&bl [TqH BRI, ST TE Th O ¢ |

Show that the surface area of a closed cuboid with square base and given
volume is minimum, when it is a cube.

27. U fOfY % WM ¥ 38 By ABC W1 &F%d F1d hitae ek st <
s A (4, 1), B(6,6) @A C (8,4) & |

HAAAT

A [T 8x — 2y + 12 = 0 TIT Waeld 4y = 3x2 o &= B &5 1 &% J1d
T |

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

28, 37dHhd THIHT (x — y) g—y = (x + 2y) &1 fafsrse g1 ma hifSe, feon won 2 o6
X
y=09dx=1 2
Find the particular solution of the differential equation

x-y) g—y = (x + 2y), given that y =0 when x = 1.
X

65/1 QB365 - Questioni Bank Software P.T.O.
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34 forg o fHcemeh STa i el fergadi (3, — 4, — 5) @1 (2, - 3, 1) § B
STt @, g3t (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI &+ FHAA I Hied! @ |

29.

JrqaT

T W GHA, S qa-fag # 3p I R gl W d @, Howmeh s i
A, B, C W edl 2 | &gy f6 BYs ABC % g &1 foguy
1,1 .1 _ 14,

2 y2 2 p?

p

Find the coordinates of the point where the line through the points
(3, — 4, — 5) and (2, — 3, 1), crosses the plane determined by the points
(1,2, 3), (4,2,—-3) and (0, 4, 3).

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of
triangle ABC is % + iz + % = iz
X y Z p

QB365 - Questio¥? Bank Software




65/1

QB365 - Question Bank Software

QUESTION PAPER CODE 65/1
EXPECTED ANSWER/VALUE POINTS
SECTION A
A = 8.
k=12.

—log |sin 2x| + ¢ OR log |sec x| — log |sin x| + c.

Writing the equations as 2x —y +2z = 5}

2x—y+2z=38
= Distance = 1 unit
SECTION B
0 a b
Any skew symmetric matrix oforder 3isA=|-a 0 ¢
-b -c¢

= |A] = —a(bc) + a(bc) = 0
OR
Since A is a skew-symmetric matrix .. AT =-A
AT| = |-A] = (-1)*]A]
= |A] = A
= 2|A]=0 or |A] = 0.
fix) = x> — 3x
f'(c) =3c> -3 =0
cc=1 = c==I.
Rejecting ¢ = 1 as it does not belong to (—\/5 ,0),

we get ¢ = —1.

e}
0B365 - Question Bank Software
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7.

= 3 —_— = _— = _—
then V =x" = i@t X T = a2 dt 1
e By LV 1
dt dt 3x2 dt 2
_ 4192 36em?ss -
10 2

fix) = x> — 3x*> + 6x — 100
) 1
f'(x) =3x"—6x+ 6 )
=3[x> - 2x + 2] =3[(x — 1)* + 1] 1
1
since f'(x) > 0 V x € R .. f(x) is increasing on R )
. . . x—=2 y-2 z-1 1
Equat fline P = = —
quation of line PQ is 3 =) i >
. . B 1
Any point on the line is 3L + 2, —A + 2, 34 + 1) 5
2 2 1 1
+2 = == . L= 3= |+1=-1. —+=
3IL+2=4= A 3 z coord (3} D)
OR
R Q Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1
(2,2,1) 4,y,z) (5,1,-2)
4~ Sk+2 -2 .
=T ke T
2(=2)+1(1 -3

24 3 1

65/1
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dv
Let V be the volume of cube, then a =9 cm’/s.

Surface area (S) of cube = 6x%, where x is the side.

dv ,dx  dx 1 av

2+1 3

()
0B365 - Question Bank Software
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10. Event A: Number obtained is even

B: Number obtained is red.

31 31
=—:—’PB = —_— = —
P(A (B) 62
1

P(A n B) = P (getting an even red number) = 3

1
Since P(A)-P(B) = % %:%iP(PmB) which is 5

A and B are not independent events.

11. Let A works for x day and B for y days.
L.P.P. is Minimize C = 300x + 400y

6x +10y > 60
Subject to: {4x +4y>32
x20,y=0

dx B dx
12. “‘5—8)(—)(2 - J‘(\/i)z—()(+4)2

|ﬂ+(x+4)|
\f—(x+4)\

SECTION C

13. tan~

65/1 3)
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a’+2a 2a+1 1
14. A=|2a+1 a+2 1
3 3 1

R, - R, - R, and R, > R, - R,

a>-1 a-1 0

A =1[2a-1) a-1 0 1+1
3 3001
a+1 1 O
—@-Dp*2 1 0 1
33 1
Expanding
(a-1D*@-1)=(@a-1)> 1
OR
2 -1 . -1 -8
et | 1 0 (a d) 1 2 1
3 4)\° 9 22
2a—c 2b—-d -1 -8
= a b| = 1 g2 1
—3a+4c -3b+4d 9 22
= 2a-c=-1, 2b-d=-8
a=1, b=-=2 1

—3a+4c=9, -3b+4d=22
Solvingto geta=1,b=-2,c=3,d=4

1 2
A= 1

15. x¥+y<=ab
Let u + v = a°, where x¥ = u and y* = v.

dodv .
dx  dx -

N | —

65/1 )
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du vl Y dy |

= — =x’|—+logx-—

y log x = logu = i [x g dx |

xd ]
xlogy=1logv= j—: = y{;d—z+logy

Putting in (i) x¥ [Z+ logxﬂ} +y* Fg + logy} -0
X dx y dx

- dy ylogy+y-x¥ !
dx x¥-logx +x-y¥ !

OR

dx+1)=1= ey-1+(x+1)-ey-%y =0

dy 1
dx (x+1)

gy (gj
dx? x+1)> \dx

cos 0 40— cos 0
I = _[ .2 2 __[ ) )
(4+sin“ B)(5—4cos” 0) (4 +sin” B)(1 + 4sin” 0)

dt
=_[ 2 2,Wheresin(9=t
4+t9)(1+4t7)

1 4

= (15 s [—15 g
I4+t2 I1+4t2

= ——tan ! ! +itan_1(2t)+c
2) 30

= —Ltan_1 sind +£tan_1(2sin9)+c
2 15

)
0B365 - Question Bank Software
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n  Xtanx T—X tanx
17. I=I —dx —I ( ) dx
0 secx +tanx 0 secx +tanx
T tan x T
=2l = TCJ. —dxznj tan X (secx — tan x)dx
0 secx +tanx 0

_ I ~sec?
I = 2j0 (sec x tan x —sec”x +1)dx

T
= E[sec X —tan X + x]

(n—2)
2

OR

4
F= [Hlx=1]+[x=2]+|x—4[3dx

j14(x “1)dx —jf(x _2)dx + j;(x _ 2)dx< L“(x _4)dx

_ (XI)ZT(X2)2T+(X2)T(X4)2T
2 2 2 2
1 1 2 1

2+ ! +2+2_11l or RS
2 2 2 2 2

18. Given differential equation can be written as

-1
(l+x2)d—y+y= tan_lxzﬂJr ! y:taln X
dx dx 1+x? 2

1+x
: -1
Integrating factor = e x.

—1 1
tan "~ x
—2dx
1+x

S -1 -1
Solution is y - elal y — Itan X-e
-1 —1 _
= y-e®¥ x=e" x.(tan'x - 1) +c
= -1 —tan—1x
or y=(tan x—-1)+c-e

65/1 (6)

0B365 - Question Bank Software




QB365 - Question Bank Software

65/1
19. AB = -i-2j-6k,BC=2i—j+k,CA=—1i+3]j+5k
Since A—B, ﬁ, C—A, are not parallel vectors, and AB+BC+CA =0 .. A, B, C form a triangle
Also BC-CA =0 - A, B, C form a right triangle

Area of A = —|ABxBC|=

1
2
20. Given points, A, B, C, D are coplanar, if the

vectors AB, AC and AD are coplanar, i.e.

AB = 2i-4j-6k,AC=—1-3]-8k, AD=i+(A-9)k

are coplanar

2 4 -6
e, -1 3 8|=0
1 0 A-9

= A=2

21. Writing 4+ | 1 3 5 7
1| x 4 6 8
314 x 8 10
516 8 x 12
718 10 12 «x

X: 4 6 8 10 12

bx) 2 2 4 2 2

(X): 12 12 12 12 12

_ 1 1 2 1 1

6 6 6 6 6

PO 46 16 10 B

(X): 6 6 6 6 6

) 16 36 128 100 144

XPX): 6 6 6 6 6

65/1 ™
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2xP(x) = % =8 ..Mean =8
Variance = Zx*P(x) — [ZxP(x)]* = % —64= 2_;)

22. Let E;: Selecting a student with 100% attendance }

E,: Selecting a student who is not regular

A: selected student attains A grade.

30 70
P(El) = ﬁ and P(EZ) = ﬁ

P(AJE,) = % and P(A/E,) = %

P(E,)-P(A/E))

P(E,/A) =
A = () PATE) + P(E,) P(ATE,)
30 70
v Y
_ 100100
30 _70 70 10
X + X
100 100 100 100
_3
4
Regularity is required everywhere or any relevant value
Z=x+2ystx+2y>2100,2x-y<0,2x +y<200,x,y=>0
For correct graph of three lines
x-y=0 For correct shading
Z(A) = 0 + 400 = 400
B(50, 100)
Z(B) = 50 + 200 = 250
Z(C) =20 + 80 = 100
N a0 Z(D) =0 + 100 = 100
x+2y=100
. Max (= 400) at x =0, y = 200
2x+y =200
65/1 @®)
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SECTION D
—4 4 1 -1 1 8 0 0
Getting | -7 1 31 -2 2(=(0 8 0
5 =3 -1]|2 1 3 0 0 8
1 -1 1) (x
Given equations can be writtenas | 1 -2 -2 ||y |[=19
2 1 3)\z
= AX=B
| —4 4 4
From (i) A7 = 3 -7 1 3
5 -3 -1
| -4 4 4
X=A"B = sI77 b 39
5 -3 -1
24 3
_! -16 | =1|-2
8
-8 -1

=>x=3,y=-2,z=-1

Let x;,x, eR - {—g} and f(x,) = f(x,)

4x;+3  4x,+3
3x,+4  3x,+4

= (4x; +3)(3x, +4) =(3x; +4)(4x, +3)

= 12xx,+ 16x; ¥9x, + 12 = 12 x, + 16x, + 9x; + 12
= 16(x; —x) - 9x, - x,)=0=>x, - X, =0 = x, =X,

Hence fis a 1-1 function

4x +3
Let y= ;ﬁ, for yeR—{%}

3xy+t4y=4x+3 =>4x - 3xy =4y -3

- 22 et

9
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Hence fis ONTO and so bijective

4y-3 4
d fliy)= =—==yeR—q—
and (y) 43y Y E {3}

£1(0) = -2
4

4x -3
4 —3x
= 4x-3=8-6x

and fl(x)=2= =2

= 10x=11 =>x = E
X X 10
OR
(a, b) * (¢, d) = (ac, b + ad); (a, b), (c, d) €A
(c, d) * (a, b) = (ca, d + bc)
Since b + ad #d + bc = * is NOT comutative

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)
(a, b) * [(c, d) * (e, ] = (a, b) * (ce, d + cf) = (ace, b + ad + acf)

= * is associative

N | —

N | —

(1) Let (e, f) be the identity element in A
Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)
= (ae, b + af) = (a, b) = (ae, f + be)
= e=1,f=0= (1, 0) is the identity element
(i) Let (c, d) be the inverse element for (a, b)
= (a,b)*(c,d)=(1,0)=(c,d) * (a, b)
= (ac, b+ ad) = (1, 0) = (ac, d + bc)
1 b 1
—a=1=>c=—andb+tad=0=>d=-—andd+bc=0=d=-bc=-b|—
a a a
1 b ) .
= (—,——], a # 0 is the inverse of (a, b)e A
a a
65/1 (10)
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26. Let the sides of cuboid be x, X, y

= x’y=kandS=2(x*+xy + xy) = 2(x> + 2xy)

-

d’%s

— =2

dx?

x2 +2x£}:2{x2 +§}

24

X

} >0 .. x =y will given minimum surface area

and x =y, means sides are equal

Cube will have minimum surface area

27. Figure
6+ B(6,6) Equation ofAB:y:§X—9
4+ C(8, 4) Equation of BC:y=12-x
I
2+ A4D) i i Equation of AC: y:%x -2
! I I
! I I
| | 1 1
0 2 4 6 8 6 g 8(3
-, Area (A) = L (Ex—9]dx+_|.6 (12—x)dx—j4(zx—2jdx
6 278 8
= [§x2—9x:| +|:12X—X—:| —[EXZ—Zx:l
4 4 2 . 8 4
=7+ 10 — 10 = 7 sq.units
65/1 (11)
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OR

Figure 1

4y =3x>and 3x 2y + 12=0 = 4(3";12) — 352

= 3x>-6x-24=0o0rx*2x-8=0=(x4) (x+2)=0

= x-coordinates of points of intersection are x = -2, x = 4 1
1
. Area (A) —j [ (3x+12)——x }Jx 1=
2 374
_ | IBx+12)7 3x7 11
2 6 43 2
=45 — 18 =27 sq.units 1
2y
& _xr2y 1Ty 1
dx X-=y (_Y 2
X
y dy dv dv _1+2v 1
==V => —=—=V+X— .. V+X -
X dx dx dx 1-v 2
d _
N _V=_1+2V V+v _[ 2V 1 dV=—§ !
dx v-1 vo+v+l X
2v+1-— 2 2 +1 1 2
- 2V+—3dv _[-Zax = [ —av-3 sdv=—[Zdx 1+1
vi+v+l1 X 2iv+l 1)? J3 X
+—| +| —
SR
2 _1f 2v+1
= log|v?+v+1|-3-——tan = —log |x]* + ¢ 1
g | Ne ( NE ) g [x]
= log|Y2+xy+x2|—2\/§tan_l(2y+x)=c 1
J3x 2
J3 1
X y c p 3 >
10g|y2+xy+x2|—2\/§tan_l(wj f n=0
J3x
(12) 65/1
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29. Equation of line through (3, — 4, — 5) and (2, -3, 1) is

Xx—3 3 y+4 z+5 .
1 T 5 ..(1)

Eqn. of plane through the three given points is

x-1 y-2 z-3

3 0 6 |=0=>x-1D)12)-(y-2)(6) +(z—-3)(6)=0
-1 2 0
or 2x+y+z-7=0 ...(11)

Any point on line (i) is (-A + 3, A — 4, 6A — 5)
If this point lies on plane, then 2(-A + 3) + (A —4) + (6A —5) -7 =1
= A=2
Required point is (1, -2, 7)
OR

Equation of plane cutting intercepts (say, a, b, ¢) on the axes is

§+%+§ = 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, <)

distance of this plane from orgin is 3p = 1]

b
Centroid of AABC is (%5 ] = &, 7, 2)

w|o

= a=3x,b=3y, c=3z we get from (i)

1+1+1 _ ! OI'L-FL-FL_L
ox2 9y2 972  9p? 2y 2
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