QB365 - Question Bank Software

Series ONS SET-2

A .

Roll No. T A9 foard |

IR

CodeNo. 6O/ 2/ K,

Themeff e ® SW-YRd & JE8-T8

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

FUAT W9 F A [ 39 IH-I9 § qfegd I3 11 ¥ |

-5 H ife 7191 i AR U 7T ohre T shl BT ITR-YRG o F@-75 T fad |
FUAT S F A T 38 YT H 26 T ¥ |

FHUAT YIT T ST TG 916 T H Uged, W9 T shieh 99 ford |

9 U¥-T9 &1 UeA & fare 15 fie o1 a9 fean T 81 999-v+ &1 faaxor qatg |
10.15 &St foRa STRATT1 10.15 951 | 10.30 951 0 S Hdd YI9-TF i I¢7 3R 39
3TaY % SRM o IWR-JRIhT T &hIE WK el Tl |

Please check that this question paper contains 11 printed pages.

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.

Please check that this question paper contains 26 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.

iUt

MATHEMATICS
fAeiRa g : 3 g0 HTT 3 : 100
Time allowed : 3 hours Maximum Marks : 100
65/2/E 1 P.T.O.

QB365 - Question Bank Software




QB365 - Question Bank Software

=T (39T -

G) @t 7T Sifvard €

(i) FHIA ST I A [F 59 FIT-9T F 26 F97 &1
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gl
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feRa &1

() TUS T F J¥T 20 - 26 TF -3 II FHFR 3 F97 & 3R % 97 & 7T 6 37%
faeRa &1

(i) I TG TR I & YT FHTI F¥7 F HHIF a9 [iiaa |

General Instructions :

)
(i)
(iii)
(iv)
)

(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/E 2

QB365 - Question Bank Software




QB365 - Question Bank Software

Queg - A

SECTION - A

U9 GET 1 ¥ 6 Tk Uik U9H ol Ueh 3k g |

Question numbers 1 to 6 carry 1 mark each.

1. |l 999 2x 3 Hife & Rl ! Fod Gea fafan S s srere 131 2

T

Write the number of all possible matrices of order 2 X 3 with each entry 1 or 2.

9. A |a|=4,|b|=3 TN a.b=6J3 ¥ T |axb| & TH TG FAT

If |g|=4, |g|=3and g.g=6\/§, then find the value of |;><b|.

2 380
-2
3. aft A=3 Hqem B=f4 5% 9 BA=(by) %, T by, + by, T FHIRT
o -2 30 7 5
If A=) fand B=g#¢ 50 and BA=(by), find by, +by,.

[l aNl el o ¢

4. 195 (o, B, y) & XZ - G°aa H gfafafda fog & fcunes fafaw)

Write the coordinates of the point which is the reflection of the point (a, B, v)
in the XZ-plane.

65/2/E 3 P.T.O.
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a—b b-c
Write the value of |[b—¢c c—a a

c—a
—Dl|.
c—a a—-b b-c

6. w9 g feafa Tfew I AT ST F fogell, fom fefd afew a+3b aiR
a—b & I THAM 10 YEWETS F 1: 3 % S H gid: AT e €

Find the position vector of the point which divides the join of points with

position vectors a +3]§ and Q — E internally in the ratio 1: 3.

Qg -9
SECTION - B

U9 HEAT 7 W 19 Tk Ucich W97 & 4 3k g1

Question numbers 7 to 19 carry 4 marks each.

7. AU SHiGHd W G\ A e e for o srurera & a=di @l $9 Ui <H
HM | AfG 8 =8 HT T, 1 TS & T 10 s e | W Al 16 a=d AR
21, T I HI T 10 A fHeard | o7 fafy & 9 9 sl i e S |
g1 foafta Uit 9 &I W & 36 fe=a § s1den! &9 91 qod fotehdl © 2

On her birthday Seema decided to donate some money to children of an
orphanage home. If there were 8 children less, every one would have got
% 10 more. However, if there were 16 children more, every one would have
got ¥ 10 less. Using matrix method, find the number of children and the
amount distributed by Seema. What values are reflected by Seema’s
decision ?

65/2/E 4
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TIEC fof 9 wed f:

01
E@ ,-"Tﬁxio

f(0 =Cor 41
U
H -1 ,34fgx=0

x=0 T 37Hdd 2|

Show that the function f given by :

D%_l
o Lifx#0
fm:ge%fﬂ

g -1 ,if x=0

1s discontinuous at x=0.

5
A J1d hIfST I{|x—1|+|x—2|+|x—3} dx
1
AT

m
9 I aﬁm J.l xsinx

+3cos? x

5
Evaluate : [ {lx—=1] + [x—2 +[x—3} dx
1

OR

n
Evaluate : I ﬂ dx
1+3cos X

65/2/E. 5
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10. 1A hIFST :J’(3x+ 5WH+ 4x— 2x2 dx

Find : [(3x+ 505+ 4x— 2x2 dx

11. 99 Toha THRI0 &I B HifST :

(@2 +3xy+y?) dx—22dy=0, TGN & fF ST x=1 B A y=0 T
Solve the differential equation :

(x2 + 3xy +y2) dx—x2 dy =0 given that y=0, when x=1.

_ —x[
1E2 D—ltan 1£,x>0.

12. x & fau SHITSIT : t
X U g q an 2 2 5

S REN

180 0l m
WWW 2sin EEH ta H—]E 1

Solve for x : tan™ ISZF_D——tan =, x>0.

OR
Prove that 2sin} %ﬁ— tan_ﬁ% = %
65/2/E 6
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13. TH 99 o 7 AShI IR 4 AS(RA H ¥ Agesdl 4 faento=i & et I TR |

14.

TIfehdl A FRifeg foh 39 w8 | 3 3w 2 sk ¢, foa © fF 39 w0t A
FH H FH TH AGH! I T |

S PEN

& ARG = X & efafaa wifaswd s © ¢

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C c? 2C% |7C*+C

C &1 M I HITSC 3R TH s & HIeA it d HIfeg |

A committee of 4 students is selected at random from a group consisting of

7 boys and 4 girls. Find the probability that there are exactly 2 boys in the
committee, given that at least one girl must be there in the committee.

OR

A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C C? 2C? |7C*+C

Find the value of C and also calculate mean of the distribution.

cx—1 y-1_ z+1 — 4 +1
awiey i TEd So= = s = 2T e S0 = = 2 wfred

o N o ¢ o

g | T Yfaeee fog I ife |

. x—1 _ y—1 _ z+1 x—4_y_z+1.
Show that the lines 3 -3 0 and 5 0 3 intersect.
Find their point of intersection.
65/2/E 7
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15, 7 voe SR y—et ¥, A firg o fp W o Y 10EX
dx x log y

SDE]

[0, 7] H A(x)=2 sinx+sin2x & T ETHE 0T 1 TAMIG BT |

If x=es2t and y=e"2t, prove that dy_ _ylogx
dx x log y

OR
Verify Mean Value theorem for the function f(x) =2 sinx + sin2x on [0, ].

16. e a+b 3R a—b ¥ &9 F F T FINT FEF a=2i—j+3k R
b=3i+]—2k 1 3@: a+b TM a—p SHI W Feaq TH WS I FHIWC
Find the angle between the vectors a+b and a—=b if 5:2?—j\+3l2 and

B:3?+j\—2|2 , and hence find a vector perpendicular to both £+l; and z;—f) .

17. S5k y=Bx— 3 — 5 ohl 39 T30 1@ 1 GHIHLT 1 KIS S foh WM 4 — 2y +5=0
& HHIW 2
Find the equation of the tangent line to the curve y=5x—3 —5, which is
parallel to the line 4x—2y+5=0.

18. 3Ta%hel THIHI il & hITST :

xg—z + y— x+ xycotx=0; x#0.

Solve the differential equation :

xg—z + y— x+ xycotx=0; xZ0.

65/2/E 3
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2x+1
+1)(x2 + 4)

19. I HIFTC - -[(x2

2x +1

Find : I(xZ +1)(x2 T2 dx

@ ue - |
SECTION - C
U9 WEAT 20 W 26 Tk Udeh U971 o 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

atx a—x a—x
20. URUTRT & TUEHET & TAM 9 x o ¢ 80 HINC : j|a—x at+x a—x =0

a—x a—x atx

AT
B -3 40
e e 0 o
IR CAIER nghqldﬁ?ﬂuﬁma?{%WA=% —3 40 1 kA F1d hITST |
D110

3Td: RO TR 8x—3y+42=21, 2x<3y+42=20, —y+z=5 1 TA A

it |

at+x a—x a—x
Solve for x : la—x a+x a—x| = 0, using properties of determinants.
a—x a—x a+x

OR
B -3 40
0
Using elementary row operations find the inverse of matrix A = % -3 4
P -1 14

and hence solve the following system of equations 3x—3y+4z=21,
2x—3y+4z=20, —y+2z=>5.

65/2/E 9 P.T.O.
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ARG & TN 9 39 IS 1 &hal J1d HITGT S HOMcHSE x-3181 a7 T
x2+y2=9 % fog (—1,2V2) W Ei= 7 TRl Y@ qon sAfaeds gr1 o+ 2|
Using integration, find the area of the triangle formed by negative x-axis and

tangent and normal to the circle x2+y2=9 at (—1, 22 ) .

TH TN A TFR FH XTI E : Ad BIFR | A THR &l WX I7H i
AN T 360 9T B YR 1 W M &I @G T 120 €1 91 Tk faq |
AfYeRaT 300 T I Tehell © o SATUHAH T 72,000 TH FR el €1 B THR
& W B T, A IHR & W H T G afdeay 200 9 Afaw T8 @
gFdl | HIA A ThR & Tdh WX T T 100 AR B TFR & WX W T 50 oY
HATH T |

HUA & 3fhaH oY & U 39 THE @1 g gumd feue sifew ) e
B Aehad oy off J1d ifeIg |

A company manufactures two types of cardigans : type A and type B. It costs
% 360 to make a type A cardigan and ¥ 120 to make a type B cardigan. The
company can make at most 300 cardigans and spend at most I 72,000 a day.
The number of cardigans of type B cannot exceed the number of cardigans of
type A by more than 200. The company makes a profit of ¥ 100 for each
cardigan of type A and X 50 for every cardigan of type B.

Formulate this problem as a linear programming problem to maximise the
profit to the company. Solve it graphically and find maximum profit.

A BT C T %0 H U & THh SIS ! 9 9K 9 SV & 9al ah 38 9
T 9 T IN YT h WA kil S(id Sl g | Ife A T &l YRY HLdl & a1 ST
S T Y YIeRard 9d ShiTeid |

A, B and C throw a pair of dice in that order alternately till one of them gets
a total of 9 and wins the game. Find their respective probabilities of winning,
if A starts first.

65/2/E 10
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24, TUTC fF TF @9 T viF SEdt SO h AR A F0 o ®, F A

25.

26.

AfYRaT T & I I TR VF i AR F ThH-aer § iR sifurshan
3T 24—7wh3tan2a%|

SPEN

9 H{qUd J hited [SH Hed f(x) = ;fﬁ — x;0< x< 2 TR@ 94¥9m
COSX

77 fRER gEHH B

Show that height of the cylinder of greatest volume which can be inscribed in
a right circular cone of height h and semi-vertical angle « is one-third that of

. .4
the cone and the greatest volume of the cylinder is “rh3tan?a .

27
OR
Find the intervals in which the function f(x) = wdsinx O x,0< x< 27 18
2+ cosx

strictly increasing or strictly decreasing.

fdg P4, 3, 2) ¥ UHAA x+2y+3z=2 W Gid T o & UE & e qen
A QU 9 hIS | dd | P &l Gfdfess ot 9 it |

Find the coordinates of the foot of perpendicular and perpendicular distance
from the point P(4, 3, 2) to the plane x+2y+ 3z=2. Also find the image of P
in the plane.

T9ET T Heier R, W1 foF Tq=ad AXA WSRIA={1, 2, 3, ......... , 10} €, 9 THR
gRfd 8 fF (@, b) R (¢, d) > a+d=b+c;a, b, c, d e A Th JoIal a4 ¥ |
31d: qoadr = [(3, 4)] fafeT

Show that the relation R defind by (a, b) R (¢, d) = a+d=b+c on the AXA,
where A={1, 2, 3, ......... , 10} 1s an equivalence relation. Hence write the
equivalence class [(3, 4)]; a, b, ¢, d € A.

65/2/E 11
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65/2/E
QUESTION PAPER CODE 65/2/E
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. 2% or 64
2. Finding cos® = g
la xbl=6
3. by, =-16,b,5=-2 [For any one correct value]
by +by; =-16+(-2) =-18
4. (o.—B, 7
5. Ri=>R+R,+RyorC;, - C, +C, +C4
Ans. 0
1(3—b)+3(@ +3b
6. (@ )+4 @ ) (i.e., using correct formula)
=d+2b
SECTION B
7. Let the number of children be x and the amount distributed by Seema for one student be ¥ y.
So, (x-8)(y+ 10)=xy
= 5x-4y=40 (1)
and (x +16)(y— 10) =xy
= 5x-8y=-80 ...(11)
5 4 X 40
Here A= , X= ,B=
5 -8 y -80
AX=B=X=A"B
-8
a1
AT=730 5 s
X 32
- =
y 30
= x=32,y=30
65/2/E (14)
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65/2/E
No. of students = 32

Amount given to each student = X 30.

Value reflected: To help needy people.

1
8. 10 e);_l x#0
X) =
*+1
-1 x=0

LHL: lim &=

eX+1
1
h _ _
— lim 1_0-1__,
h—0 —L 0+1
e 41
1 1
h _ _ o~ h
RHL: lim &1 = tim 1=¢ — —1
h—0 — h—0 —
eh+1 l+e
LHL # RHL

f(x) is discontinuous at x = 0

5

9, j{|x—1|+|x—2|+|x—3|}dx
1

5 2 5 3 5
:j(x—1)dx+j(2—x)dx+j(x—2)dx+j(3—x)dx+j(x—3)dx
1 1 2 1 3
5 B 2 ) 5 B 3 P 5
X X X X
—xl +{2x—71 +{7—2xl +{3x—71 +|:?—3Xj|

OR

Let 1= ——2—dx ()

0 1+3cos™ x

T .
- (n—x)s12n(n—x) dx
o 1+3cos™(T—x)

75 . 75 .
T Sin X X sin X
= ———dx- ———dx

= 2
0 1+3cos2x 0 1+3cos™ x

Adding (1) & (ii), we have

T )
o = ns1n)<2 dx
0 1+3cos™ x

65/2/E (15)
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65/2/E
Putcosx =t

—sinxdx =dt, whenx=0=t=1,forx=n=>t=-1

3
I_\/gng:x/gnz
-3 3 9

10.  (Gx+5W5+4x —2x% dx

let 3x+5=A@-4x)+B

[= -2 (4—dx)W5+4x—2x> dx +8 V5+4x—2x> dx

—% I, +81, (let)

For Il,put5+4x—2x2:t
= @-4x)dx=dt

3 200
41—4\[dt 3t

_ —%(5+4x _ox2)3¥2

8L, = 82 ——(x 1)? dx

1/§+2x X +Zsin lf% D}

_ 8({

= S G+ax=2x7)" +4x/5(x—1)W 11442 sin_l—ﬁ%_l) e

1. C+3xy+y)dx—x>dy=0

g_ x2+3xy+y2

dx x2
let y=vx
dy dv
ax " X dx
65/2/E (16)
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65/2/E
V+xﬂ:1+3v+v2
dx
= xﬂ:v2+2v+1
dx
— dV2:d_X
(v+1) X
Integrating both sides
1 _
= V+1—10ngI+C
= X =loglxI+C
X+y
When x=1,y=0=C=-1
= X =loglxl-1
X+y
= y=x+yloglxl
_ xloglxl
or y_1—10glxl
tan_l(z_x):ltan_1§
24+x/) 2 2
1{2—=X -1X
= = 2
2tan (2+x) tan >
{
= tan’ tX/__fan ' X
1_(2—)() 2
2+x
2
-1 4-x" _ . -1X
= tan Ix = tan >
2
4—x X
= ==
4x 2
= x=-—2 (v x>0)
\/5 .
OR
. —1(3 -1(17
2sin (5) an (31)
_ -1(3) .. -1[17
= 2tan (4) an (31)
3
—tan_l—2><Z —tan_l(u)
a 3\? 31
-(3)
4
-124 -117
= tan 7 tan 31
a7

0B365 - Question Bank Software
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24 17
-1 7 31

= tan TN
7 731

=tan"' (1)

_T

T4

Let A = exactly 2 boys in the committee

B = at least one girl must be there in the committee.

‘e, x'Cy+ e, x e, + feyx e ey,
11
Cy

P(B) =

59

66

4 7
sz C2 21
P(ANB) = HC =55

4

P(ANB) _21/55 _ 126

P(A/B) = P(B)  59/66 295

OR
C+2C+2C+3C+C2+2C2+7C*+C=1
= 10C?+9C=1
= 10C?+9C-1=0
1

or C=-1 (not possible
10 (not p )

= C=

c=—
10

Mean = 0xC +1x2C +2x2C +3x3C + 4xC? + 5% 2C> +6(7C> +C)
=56C%+21C

= S6x— 4 21x—
100 =10

= 0.56 +2.1=2.66

x—1_y-1_ z+1_ .
=i =2 (e (i)

= x=3A+1l,y=-A+1,z=-1

Xx=4_y_z+1_ ..
> 0= 3 n ...(i0)

= x=2u+4,y=0,z=3u-1
If the lines intersect, then they have a common point for some value of A and L.

So 3A+1=2u+4 ...(iii)

(18)
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A+1=0=>A=1
3u-1=-1=pu=0

Since A = 1 & p = 0 satisfy equation (iii) so the given lines intersect and

the point of intersection is (4, 0, —1).

dx o ) )
15. —-=¢ 21(=2sin 2t) or —2x sin 2t
dy

S e 2¢0s 2t or 2y cos 2t

sin 2t
dy _—e" " 2cos2t or —Y cos 2t

dx  e™202in 2t X sin2t
_ —ylogx
~ xlogy
OR

f(x) = 2 sin x + sin 2x on [0, 7]
f(x) is continuous in [0, 7]
f(x) is differentiable in (0, )
Mean value theorem is applicable
f(0)=0,f(r)=0
f’(x) =2 cos x + 2 cos 2x
f’(c) =2 cos ¢ +2 cos 2¢

f(m)—£(0) _
-0 =0

2cosc+2cos2c=0

f'(c) =

= cosc+2cos2c—-1=0
= (2cosc—1)(cosc+1)=0
= cosc—l

T2

— czgem,n)

Hence mean value theorem is verified.
16. i+b=5i+k
da—b=—i-2j+5k
Getting cos 6 =0
_T
= 0= >
a vector perpendicular to both a+ b & a—b is (a+ b) x (a— b)=2 i-26 3— 10k
65/2/E 19)
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17. y=~5x-3-5
dy _
dx 2\/5x
. . =4
Slope of line 4x -2y + 5=01s _—2—2.
5 __» 73
-2 x 2
245x -3 80
. 73 . —15
Putting x = 30 in eqn. (i), we gety = 1

Equation of tangent
15 ( 73)
=2
Yy 80
or 80x-40y-223=0
18. x%+ y—x+xycotx=0

dy

1 _
dx +(X+cotx)y—1

LF— ej(%+c0t x)dx

log XSinX

yx xsinx= xsinxdx

= Xxysinx=-xcosx+sinx+C

19. Let I=[—52F —dx

2 +1)(x° +4)
Lot 2x +1 Ax+B  Cx+D
P+ (x*+4) T x241 x*+4
2 1 -2 -1
ino A==, B=—,C=—,D=—
Getting 3 3 3 3

2 X 1 1 -2 xdx -1 dx
j —dx t— |+
X +1 39 x°+1 3x"+4 3 x°+4

[E—

= —loglx’ +1I+ltan x—lloglx +4I—ltan Zic
3 3 6 2

3
SECTION C
a+x a—-x a—x
20. |a—-x a+x a-x|=0
a+x a—-x a+x
Applying C;, = C, +C, + C;4
65/2/E (20)

0B365 - Question Bank Software

| =

N | =

N | =

N | —



65/2/E

QB365 - Question Bank Software

65/2/E

3a3—x a—-x a-—x
= 3a—x a+x a-—-x|=0 1

3a3—x a—x a+x

1 a—x a-—-x
= (Ba-x)|1 a+x a-x|=0 1

1 a—x a+x
Applying R, - R, -R; & R; > R; - R,

1 a—x a-—x

= (Ba-x)|0 2x 0 [=0 2
0O O 2x
= (3a-x)(4x*) =0 1

= x=0o0r3a

OR
A=1A 1
3 3 4 1 00
= -3 4/=/0 1 0A
0 -1 1 0 0 1

Applying R, > R, - R,

1 0 O I -1 0
= 2 -3 4/=|0 1 OfA
0 -1 1 0 0 1

Applying R, - R, - 2R,

1 0 O I -1 O
0 3 4/=(-2 3 O0]A
0 -1 1 0 O

[

Applying R, - R, — 4R,

I 0 O I -1 O
0 1 0=-2 3 4A
0 -1 1 0 0 1

Applying R; - R; + R,

1 00 1 -1 0
0 1 0j=|-2 3 —4]A [21 for correct operations to get A_l}
00 1] |2 3 -3 2
I -1 0
Al=|2 3 4 %
-2 3 3
(21
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The matrix form of given equations

-3 4|x 21
-3 4| y|=|20
0 -1 1]z 5

X 21
= AX=B,where X=|y|,B=|20

z 5
= X=AB

I -1 0} 21 1
= -2 3 4120 |=|-2

21. Correct Figure
Equation of circle x> + y> =9

Diff. w.r.t x, we have

ﬂ__x

— dx vy

Slope of tangent at (—1, 2\/5)

T=|—= =—F=
Vi 22

eqn. of tangent

1
—2\J2 = 1
/ \/_ 2\/§(X+ )

= x-2V2y+9=0

It cuts x-axis at (-9, 0)

eqn. of normal
y—22 =-2V2(x +1)

= 22x+ y=0
Area of AOPB

0
dx + J. —2\/§x dx
-1

 x+9

A:_Igzx/i

=92 sq. unit
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22. Let no. of cardigans of type A be x and that of type B by y.
Then, max. Z = 100x + 50y

subject to constraint,
x +y <300 (1)
360x + 120y < 72,000

= 3x +y <600 ..(2)
>y y—x<200 ..(3)
X, y=20

Correct Figure

Corner points A(200, 0), B(150, 150), C(50, 250), D(0, 200), O(0, 0)

Corner points Z =100x + 50y

0O(0, 0) 0

A(200, 0) 20,000

B(150, 150) 22,500 < maximum
C(50, 250) 17,500

D(0, 200) 10,000

Hence no. of cardigans of type A = 150 and of type B = 150.
and max. profit is ¥ 22,500.

23. P (winning) = é

P (not winning) = %

8 1 (8)4 1 (8)7 1
= —X—+|= | X=+|=| Xx=+...
979 (9) "9 l9) "9

8 1

959 _ 72

T 512217
729

P(C winning) =1 — [P(A winning) + P(B winning)]

65/2/E 23)
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81 72

=1 ———
217 217
153 _ 64
217 217

24.

65/2/E

65/2/E

Correct Figure
Let CD=R,AD =x
= OD=h-x
ODC ~ AOAB

h-x R N h-x R
h AB h htano

= R=(th-x)tana
V = nR%x
= m(h - x)? tan” 0-x
= 7 tan® au(h — x)°X

dv

— =qtan? oc(h2—4hx+3x2)
dx
9V _o = h2-4h%+3x2=0
dx

— (h—x)(h-3x)=0

h
= x = h (not possible) or x = 3

2
d—\; = wtan > ol(—4h + 6x)
dx

2
{d—\;} =ntan’ a(-2h) < 0
dx” J 13

h

= V is maximum for x = 5

— 2 2
So v .. =T7tan” ouh—x)"x

(24)
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OR

y =ﬂ— X, x€]0,2x]
2+cos x
dy _ (2+cosx)4cosx —4sin x(—sin x) 1

dx (2 +cos x)*

dy _ cosx(4—cosx)
dx (2+cosx)>

f(x) is strictly increasing for f'(x) > 0
. T 3n
i1e., cosx>0= XG{O,EJU(T,ZR}

and f(x) is strictly decreasing for f'(x) < 0

) T 37
i1e., cosx<0 = xe|—,—
(2 ZJ

25. Eqn. of plane x + 2y +3z =2

F CV/ 9/2') eqn. of PR is XI4=y;3:Z;3=X(let)

= X=A+4,y=2A+3,z=3A+2
R Let the co-ordinate of R be (A +4, 2k + 3,3\ +2)

R also lies on the plane

So,A+4+22A+3)+3(BA+2)=2
= A=-1

& So point R is (3,1, 1) i.e., foot of perpendicular
let Q(a, B, y) be the image of P

4+oc:3,3+[3:1,2+y:_1
2 2 2

= a:Z,B:—l,’Y:—4
So Image point Q is (2, -1, —4)

Perpendicular distance PR = J14

65/2/E (25)
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26. (a,b)R(c,d)=a+d=b+c

65/2/E

a+b=b+a

= (a,b)R(a,b) v (a,b)e AXA
= R is reflexive

(a,b)R(c,d) = a+d=b+c
= b+c=a+d
= c+b=d+a

= (¢, d)R(a, b)
= R is symmetric

For (a,b),(c,d) & (e,f)e AXA
(a,b)R(c,d)=a+d=b+c
(c,dR(e,)=c+f=d+e

adding (1) & (2), we get
at+d+c+f=b+c+d+e

= a+f=b+e

= (a,b)R(e, o)

R is transitive.

Hence R is an equivalence relation.

(1)
-(2)

Now [3,4]={(1,2),(2,3),(3,4),(4,5), (5,6), (6, 7), (7,8),(8,9), (9, 10)}
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