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1. Answer the following questions : 1×10=10

Ó¬˘1 õ∂ùüÀ¬ı±11 Î¬◊M√√1 ø˚˛± –

(a) State true or false :

qX√ ŒÚ ’qX√√ ø˘‡± –

Relation R in the set of population A of a town at a particular

time given by ( ){ y,xR = : x is husband of }y  is reflexive but
not symmetric.

¤È¬± øÚø«©Ü ¸˜˚˛Ó¬ ¤‡Ú ‰¬˝11 ÊÚ¸—‡…±1 ¸—˝øÓ¬ A Ó¬ ¸—:±ªX√√ ¸•§g¬

( ){ y,xR = : x, y 1 ø·ø1À˚˛fl¬ } √√õ∂øÓ¬Ù¬˘Úœ˚˛ øfl¬c õ∂øÓ¬¸˜ Ú˝˚˛º

(b) Write the condition of coplanarity of the lines 211 aar


λ+=  and

212 bbr


μ+= .

211 aar


λ+=  ’±1n 212 bbr


μ+=  Œ1‡± Z˚˛ ¤Àfl¬ ¸˜Ó¬˘˚≈Mê Œ˝±ª±1 ‰¬Ó«¬ÀÈ¬± ø˘‡±º

(c) Given { }4321 ,,,s = . Find 1−f  (if exist) of the function ssf →:

defined by ( ) ( ) ( ) ( ){ }14233241 ,,,,,,,,f =

ø ˛̊± ’±ÀÂ { }4321 ,,,s = º ssf →:  Δ˘ ¸—:±ªX√√

( ) ( ) ( ) ( ){ }14233241 ,,,,,,,,f =  Ù¬˘ÚÀÈ¬±1 1−f  Î◊¬ø˘›ª± [˚ø ’±ÀÂ]º

(d) If 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

24

21
A , then find An2 , for some N∈n .

˚ø 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

24

21
A , ŒÓ¬ÀôL ø˚Àfl¬±ÀÚ± N∈n  1 ¬ı±À¬ı An2  Î◊¬ø˘›ª±º
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(e) Find the second order derivative of the function xlog  with
respect to x.

x ¸±À¬ÛÀé¬ xlog  Ù¬˘Ú1 ø ZÓ¬œ ˛̊ ‚±Ó¬1 ’ªfl¬˘Ê Î◊¬ø˘›ª±º

(f) Find the maximum value, if any, of the function f given by

( ) 2xxf =  on [ ]12,− .

[ ]12,−  Ó¬ ( ) 2xxf =  Ù¬˘ÚÀÈ¬±1 ·ø1á¬ ˜±Ú, ˚ø ’±ÀÂ, Î◊¬ø˘›ª±º

(g) Let ĵîa 2+=
  and ĵîb += 2


. Are the vectors a

  and b

 equal ?

Explain.

Ò1± ˝í˘ ĵîa 2+=
  ’±1n ĵîb += 2


º a


 ’±1n b


 Œˆ¬"√1 ¸˜±Ú ˝˚˛ÀÚ ∑ ¬ı…±‡…±
fl¬1±º

(h) Find the distance between the two planes 4432 =++ zyx  and

12864 =++ zyx .

4432 =++ zyx  ’±1n 12864 =++ zyx  ¸˜Ó¬˘ ≈í‡Ú1 ˜±Ê1 ”1Q
Î◊¬ø˘›ª±º

(i) If A is a non-singular square matrix of order 3×3 such that
36=Aadj , find A .

˚øÀ˝ A ¤È¬± 3×3 ˜±S±1 ’é¬œ˚˛˜±Ú ¬ı·« Œ˜Ã˘fl¬é¬ ˝˚˛ ˚±ÀÓ¬ 36=Aadj , ŒÓ¬ÀôL

A 1 ˜±Ú Î◊¬ø˘›ª±º

(j) Differentiate xsin2  w.r.t. xcos2 .

xcos2  ¸±À¬ÛÀé¬ xsin2  1 ’ªfl¬˘Ê Î◊¬ø˘›ª±º
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2. Draw the graph of inverse trigonometric function ( ) xcosxf 1−= .
Also mention its range and domain. 2+(1+1)=4

√õ∂øÓ¬À˘±˜ øSÀfl¬±Ìø˜Ó¬œ˚˛ Ù¬˘Ú ( ) xcosxf 1−=  1 Œ˘‡ ’—fl¬Ú fl¬1±º ˘·ÀÓ¬ ˝◊˚˛±1 ¬Ûø1¸1
’±1n ’±øÀé¬S Î◊¬À~‡ fl¬1±º∏

Or / ¬’Ô¬ı±

Find the principal value of ( )211 −−cos . Also evaluate

( ) ( )33 11 −− −− cottan . 2+2=4

( )211 −−cos  1 ˜≈‡… ˜±Ú Î◊¬ø˘›ª±º ˘·ÀÓ¬ ( ) ( )33 11 −− −− cottan  1 ˜±Ú øÚÌ«˚˛ fl¬1±º

3. Answer (i) and (ii) or (a) and (b) :

Î◊¬M1 fl¬1± (i) ’±1n (ii) ’Ô¬ı± (a) ’±1n (b) –

(i) If ( )
46
34

−
+

=
x
xxf , 32≠x , then show that ( ) ( ) xxff =  for

all 32≠x . 2

˚ø ( )
46
34

−
+

=
x
xxf , 32≠x , ŒÓ¬ÀôL Œ‡≈›ª± Œ˚ ¸fl¬À˘± 32≠x  1 ¬ı±À¬ı

( ) ( ) xxff = .

(ii) Find the slope of the tangent to the curve xxy 43 2 −=  at

4=x . 2

xxy 43 2 −=  ¬ıSê1 4=x  ø¬ıμ≈Ó¬ È¬Ú± ¶Û˙«fl¬1 √õ∂ªÌÓ¬± Î◊¬ø˘›ª±º

Or / ¬’Ô¬ı±

(a) Give examples of two functions ZN →:f  and ZZ →:g  such
that fg   is injective but g is not injective. 2

≈È¬± ¬Ù¬˘Ú ZN →:f  ’±1n ZZ →:g  1 Î◊¬±˝1Ì ø ˛̊± ˚±ÀÓ¬ fg   ’±2Â±fl¬,
øfl¬c g ’±2Â±fl¬ Ú˝˚˛º
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(b) Find the approximate change in the volume V of a cube of side
x meters caused by increasing the side by 2%. 2

¤È¬± ‚Ú1 √õ∂øÓ¬ÀÈ¬± “±øÓ¬ x ø˜È¬±1º “±øÓ¬ ¬2% ı±øÏ¬ˇÀ˘ ’±˚˛Ó¬Ú V 1 ’±¸iß ¬Ûø1ªÓ«¬Ú øÚÌ«̊ ˛
fl¬1±º

4. Find the points of discontinuity of the greatest integer function
defined by ( ) [ ]xxf = , where [ ]x  denotes the greatest integer less
than or equal to x. 4

¬ı‘˝M˜ ’‡G Ù¬˘Ú1 ¸—:± ¤ÀÚÀ1 ø˚˛± ˝˚˛ ( ) [ ]xxf = , ˚íÓ¬ [ ]x  ¤ x Ó¬Õfl¬ ¸1n ¬ı± ¸˜±Ú
¬ı‘˝M˜ ’‡G ¸—‡…± ¬ı≈Ê±˚˛º Ù¬˘ÚÀÈ¬±1 ø¬ıøÂißÓ¬±1 ¸fl¬À˘± ø¬ıμ≈ Î◊¬ø˘›ª±º

Or / ¬’Ô¬ı±

Find the value(s) of k so that the function f is continuous at 2π=x ,

where ( )
⎪⎩

⎪
⎨
⎧

=

≠
−=

23

22
π

ππ
x,

x,x
xcosk

xf 4

2π=x  ø¬ıμ≈Ó¬ f Ù¬˘Ú ’ø¬ıøÂiß ˝íÀ˘ k 1 ˜±Ú Î◊¬ø˘›ª± ˚íÓ¬

( )
⎪⎩

⎪
⎨
⎧

=

≠
−=

23

22
π

ππ
x,

x,x
xcosk

xf

5. Evaluate : 4

˜±Ú øÚÌ«˚˛ fl¬1± –

∫ +−

+ dx
xx

x
65

1
2

2

Or / ¬’Ô¬ı±

∫ +

π

0 1 xsin
xdx

4
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6. Find the area lying between the curve xy 42 =  and line xy 2= .

4

xy 42 =  ¬ıSê ’±1n xy 2=  Œ1‡±Î¬±À˘ ’±&1± Œé¬S1 fl¬±ø˘ Î◊¬ø˘›ª±º

Or / ¬’Ô¬ı±

The area between 2yx =  and 4=x  is divided into two equal parts

by the line ax = . Find the value of a. 4

2yx =  ¬ıSê ’±1n 4=x  ¸1˘À1‡±Î¬±À˘ ’±&1± Œé¬Sfl¬ ¬˚øÀ˝ ax =  ¸1˘À1‡±Î¬±À˘

≈È¬± ¸˜±Ú ’—˙Ó¬ ø¬ıˆ¬Mê fl¬À1, ŒÓ¬øÓ¬˚˛± ˝íÀ˘ a 1 ˜±Ú øÚÌ« ˛̊ fl¬1±º

7. Write the order and degree (if defined) of the differential equation

01
25

2

2
=+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
dx
dycos

dx
dy

dx
yd . Verify that 21 xy +=  is a

solution of the differential equation 21 x
xy

dx
dy

+
= . 1+1+2=4

01
25

2

2
=+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
dx
dycos

dx
dy

dx
yd  ’ªfl¬˘ ¸˜œfl¬1ÌÀÈ¬±1 Sê˜ ’±1n ˜±S±

[˚ø ’±ÀÂ] ø˘‡±º √õ∂Ó¬…± ˛̊Ú fl¬1± Œ˚ 21 xy += , 21 x
xy

dx
dy

+
=  ’ªfl¬˘ ¸˜œfl¬1ÌÀÈ¬±1

¤È¬± ¸˜±Ò±Úº
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Or / ¬’Ô¬ı±

Find a particular solution of the following differential equation
satisfying the given condition : 4

( ) 112 =−
dx
dyxx  ; 0=y  when 2=x

Ó¬˘Ó¬ ø˚˛± ’ªfl¬˘ ¸˜œfl¬1ÌÀÈ¬±1 √õ∂M ‰¬Ó«¬ ø¸X√√ fl¬1±Õfl¬ ¤Àfl¬±È¬± ø¬ıÀ˙¯∏ ¸˜±Ò±Ú Î◊¬ø˘›ª± –

( ) 112 =−
dx
dyxx  ; 0=y  Œ˚øÓ¬ ˛̊± 2=x

8. Show that the family of curves for which the slope of the tangent

at any point ( )y,x  on it is xy
yx

2

22 +
, is given by cxyx =− 22 , where

c is an arbitrary constant. 4

Œ‡≈›ª± Œ˚ ¤È¬± ¬ıSê ¬Ûø1˚˛±˘1 ø˚Àfl¬±ÀÚ± ø¬ıμ≈ ( )y,x  Ó¬ ¶Û˙«fl¬1 √õ∂ªÌÓ¬± xy
yx

2

22 +
 ˝íÀ˘,

˝◊˚˛±1 ¸˜œfl¬1ÌÀÈ¬± ˝í¬ı cxyx =− 22 , ˚íÓ¬ c  ¤È¬± ˚±‘ø2Âfl¬ ÒËnªfl¬º

Or / ¬’Ô¬ı±

Solve the differential equation ( ) ( )03 2 >=+ yy
dx
dyyx 4

( ) ( )03 2 >=+ yy
dx
dyyx  ’ªfl¬˘ ¸˜œfl¬1ÌÀÈ¬± ¸˜±Ò±Ú fl¬1±º
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9. Let k̂ĵîa 24 ++=
 , k̂ĵîb 723 +−=


 and k̂ĵîc 42 +−=

 . Find a vector

d


 which is perpendicular to both a  and b

 and 15=d.c


. 4

Ò1± ˝í˘ k̂ĵîa 24 ++=


, k̂ĵîb 723 +−=


  ’±1n k̂ĵîc 42 +−=
 º d


 Œˆ¬"√1ÀÈ¬±

a


 ’±1n b


 Î◊¬ˆ¬ ˛̊À1 ›¬Û1Ó¬ ˘•§ ’±1n 15=d.c


 ˝íÀ˘, d


 Î◊¬ø˘›ª±º

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and ( )325 ,, − . 4

”̃̆ ø¬ıμ≈ ’±1n ( )325 ,, −  ø¬ıμ≈1 ˜±ÀÊÀ1 Œ˚±ª± Œ1‡±1 Œˆ¬"√1 ’±1n fl¬±ÀÈ«¬Êœ˚˛ ¸˜œfl¬1Ì øÚÌ«˚˛
fl¬1±º

Or / ¬’Ô¬ı±

Find the vector and Cartesian equations of the planes that pass

through the point ( )201 −,,  and the normal to the plane is k̂ĵî −+ .
4

¸˜Ó¬˘1 Œˆ¬"√1 ’±1n fl¬±ÀÈ«¬Êœ ˛̊ ¸˜œfl¬1Ì Î◊¬ø˘›ª± ø˚À ˛̊ ( )201 −,,  ¬ø¬ıμ≈1 ˜±ÀÊÀ1 ˚±˚˛ ’±1n

˚±1 ›¬Û1Ó¬ k̂ĵî −+  Œˆ¬"√1 ˘•§ˆ¬±Àª Ô±Àfl¬º

11. Find the values of k so that the lines

2
3

2
147

3
1 −

=
−

=
− z

k
yx

 and 3
6

1
5

3
77 zy
k

x −
=

−
=

−
 are at right angles.

4

k 1 ˜±Ú Î◊¬ø˘›ª± ˚±ÀÓ¬ 2
3

2
147

3
1 −

=
−

=
− z

k
yx

 Œ1‡±Î¬±˘

3
6

1
5

3
77 zy
k

x −
=

−
=

−
 Œ1‡±Î¬±˘1 ˘•§ ˝ ˛̊º



34T MATH [ 9 ] Contd.

12. An unbiased die is thrown twice. Let the event E be ‘even number
on the first throw’ and F the event ‘even number on the second
throw’. Check the independence of the events E and F. 4

¤È¬± øÚ‡“≈Ó¬ ¬Û±˙øÓ¬ ≈¬ı±1 ø˘˚˛±˝◊ Œ‰¬±ª± ˝í˘º Ò1± ˝í˘, √õ∂Ô˜ ø˘Ó¬ ˚≈¢¨ ¸—‡…± Œ¬Û±ª± ‚È¬Ú±ÀÈ¬±
E ’±1n ø ZÓ¬œ˚˛ ø˘Ó¬ ˚≈¢¨ ¸—‡…± Œ¬Û±ª± ‚È¬Ú±ÀÈ¬± F º E ’±1n F 1 ¶§Ó¬LaÓ¬±1 ¬Û1œé¬± fl¬1±º

13. In answering a question on a multiple choice test, a student either

knows the answer or guesses. Let 4
3

 be the probability that he

knows the answer and 4
1

 be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct

with probability 4
1

. What is the probability that the student knows

the answer given that he answered it correctly ? 4

¬ıU∏ ø¬ıfl¬ä˚≈Mê ¬Û1œé¬±1 √õ∂ùü1 Î◊¬M1 fl¬À1“±ÀÓ¬ ¤ÊÚ Â±S˝◊ Î◊¬M1ÀÈ¬± ̋ ˚˛ Ê±ÀÚ Ú˝íÀ˘ ’Ú≈˜±Ú¬ı ›¬Û1Ó¬

øÚˆ«¬1 fl¬À1º Ò1± ̋ í˘ Â±SÊÀÚ Î◊¬M1ÀÈ¬± ÊÚ±1 ̧ y±øªÓ¬± 4
3

 ’±1n ’Ú≈̃ ±Ú ̧ ±À¬ÛÀé¬ ø˘‡±¬ı ̧ y±øªÓ¬±

4
1

º  ’Ú≈̃ ±Ú ¸±À¬ÛÀé¬ ø˘‡± Î◊¬M1 qX√√ Œ˝±ª±1 ¸y±øªÓ¬± 4
1

 ¬ı≈ø˘ Òø1À˘ ˚ø Â±SÊÀÚ Î◊¬M1ÀÈ¬±

qX√√Õfl¬ ø˘À‡, ŒÓ¬ÀôL ŒÓ¬›“ Œ˚ Î◊¬M1ÀÈ¬± Ê±ÀÚ Ó¬±1 ¸y±øªÓ¬± øfl¬˜±Ú ∑

Or / ¬’Ô¬ı±

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twice, find the probability distribution of
number of tails. 4

¤È¬± ˜≈^± Sn∏È¬œ¬Û”Ì« ·±Í¬øÚ1 ¬ı±À¬ı È¬Â  fl¬ø1À˘ ¬Û≈2ÂÓ¬Õfl¬ 3 &ÀÌ Œ¬ıøÂÕfl¬ ˜≈G √√õ∂±5 ˝ ˛̊º √õ∂±5 ¬Û≈2Â
¸—‡…±1 ¸y±øªÓ¬± ¬ı∞I◊Ú Î◊¬ø˘›ª±º
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14. Answer (i) and (ii) or (a) and (b) :

Î◊¬M1 fl¬1± (i) ’±1n (ii) ’Ô¬ı± (a) ’±1n (b) –

(i) If A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB = BA. 4

A ’±1n B ≈È¬± ¤Àfl¬ ‚±Ó¬¬ı ¸˜ø˜Ó¬ Œ˜Ã˘fl¬é¬ ˝íÀ˘ Œ‡≈›ª± Œ˚ AB ›  ¸˜ø˜Ó¬ ˝í¬ı
˚ø ’±1n ˚øÀ˝ AB = BA.

(ii) Construct a 2×1 matrix A whose elements are given by

jiaij −= 2 . Write A′ . 1+1=2

¤È¬± 2×1 Œ˜Ã˘fl¬é¬ A ·Í¬Ú fl¬1± ˚±1 Œ˜Ã˘ ø ˛̊± ’±ÀÂ jiaij −= 2 º A′  ø˘‡±º

Or / ¬’Ô¬ı±

(a) Given 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+

+
+

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

3

4

21

6
3

wz

yx

w

x

wz

yx

Find the values of x, y, z and w. 4

ø ˛̊± ’±ÀÂ

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

+

+
+

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

3

4

21

6
3

wz

yx

w

x

wz

yx

x, y, z ’±1n w 1 ˜±Ú øÚÌ«˚˛ fl¬1±º

(b) Give example of 2×2 matrices A and B such that

BAAB ≠ . 2

2×2 Œ˜øÈ¬™' A ’±1n B 1 Î◊¬±˝1Ì ø ˛̊± ˚±ÀÓ¬ BAAB ≠ º
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15. If a, b, c are positive and unequal, show that the value of the
determinant 6

bac

acb

cba

=Δ
 is negative.

a, b, c ÒÚ±Rfl¬ ’±1n ’¸˜±Ú ˝íÀ˘, Œ‡≈›ª± Œ˚ øÚÌ±«˚˛fl¬

bac

acb

cba

=Δ   Ÿ¡Ì±Rfl¬º

Or / ¬’Ô¬ı±

For the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

11

23
A , find the numbers a and b such that

02 =++ bIaAA  where I and 0 respectively are identity matrix and

zero matrix of order 2×2. Also find 1−A . 4+2=6

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
=

11

23
A  Œ˜Ã˘fl¬é¬ÀÈ¬±1 ¬ı±À¬ı ¤ÀÚ ≈È¬± a  ’±1n b  Î◊¬ø˘›ª± ˚±ÀÓ¬ 02 =++ bIaAA

˚íÓ¬ I  ’±1n 0 SêÀ˜ 2×2 ˜±S±1 ’Àˆ¬ Œ˜Ã˘fl¬é¬ ’±1n ˙”Ú… Œ˜Ã˘fl¬é¬º ˘·ÀÓ¬ 1−A

Î◊¬ø˘›ª±º
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16. Answer (i) and (ii) or (a) and (b) :

Î◊¬M1 fl¬1± (i) ’±1n (ii) ’Ô¬ı± (a) ’±1n (b) –

(i) Find dx
dy

, where

kxycosysin =+2 , k is an arbitrary constant. 3

dx
dy

 Î◊¬ø˘›ª±, ˚íÓ¬ kxycosysin =+2 , k ¤È¬± ˚±‘ø2Âfl¬ ÒËnªfl¬º

(ii) If xcosy 1−= , find 
2

2

dx
yd  in terms of y alone. 3

˚ø xcosy 1−= , ’fl¬˘ y 1 ˜±Ò…˜Ó¬ 
2

2

dx
yd  Î◊¬ø˘›ª±º

Or / ¬’Ô¬ı±

Find dx
dy

 ( dx
dy

 Î◊¬ø˘›ª± ) – 4+2=6

(a) ( ) ( )xy ycosxcos =

(b) ( )
( )θ

θθ
cosay
sinax

−=
+=

1

17. Find the values of x for which ( )22 2−= xxy  is an increasing
function. 6

x 1 øfl¬ ˜±Ú1 fl¬±1ÀÌ ( )22 2−= xxy  Ù¬˘ÚÀÈ¬± ¤È¬± ¬¬ıÒ«˜±Ú Ù¬˘Ú ˝˚˛ Î◊¬ø˘›ª±º
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Or / ¬’Ô¬ı±

(i) Show that the function given by ( ) xsinxf =  is strictly

decreasing in ( )ππ ,2 . 3

Œ‡≈›ª± Œ˚ ( ) xsinxf =  1 Z±1± øÚø«©Ü Ù¬˘ÚÀÈ¬± ( )ππ ,2  Ó¬ ¸Ó¬Ó¬ ˝ò±¸˜±Úº

(ii) A balloon, which always remains spherical on inflation, is
being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon
increases when the radius is 15 cm. 3

¤È¬± Œ¬ı˘≈Ú Ù≈¬˘±À˘› Œ·±˘±fl¬±1 Δ˝ Ô±Àfl¬º √õ∂øÓ¬ ŒÂÀfl¬GÓ¬ 900  ‚Ú ŒÂø˜ Œ·Â¬ ¬Û±•Û
fl¬ø1 Œ¬ı˘≈ÚÀÈ¬± Ù≈¬À˘±ª± ˝í˘º Œ¬ı˘≈ÚÀÈ¬±1 ¬ı…±¸±Ò« øfl¬ ˝±1Ó¬ ¬ı‘øX√√ ˝˚˛ Î◊¬ø˘›ª± Œ˚øÓ¬˚˛±
¬ı…±¸±Ò« 15 ŒÂø˜.

18. Evaluate : (any two) 3+3=6

˜±Ú øÚÌ«˚˛ fl¬1± – [ø˚Àfl¬±ÀÚ± ≈È¬±]

(i) ∫ dx
xcosxsin

xtan

(ii) ∫
1

0

2
dxxe x

(iii) ( )∫ dxxlogx 2

19. Find the area of the triangle with vertices ( )211 ,,A , ( )532 ,,B  and

( )551 ,,C . 6

¤È¬± øSˆ≈¬Ê1 ˙œ¯∏«ø¬ıμ≈1 ¶ö±Ú±—fl¬ ( )211 ,,A , ( )532 ,,B  ’±1n ( )551 ,,C  ˝íÀ˘
øSˆ≈¬ÊÀÈ¬±1 fl¬±ø˘ Î◊¬ø˘›ª±º
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(i) For the given vectors k̂ĵîa 22 +−=
  and k̂ĵîb −+−=


, find

the unit vector in the direction of the vector ba


+ . 2

k̂ĵîa 22 +−=
  ’±1n k̂ĵîb −+−=


 Œˆ¬"√1 ≈È¬± ø ˛̊± ’±ÀÂº ba


+  Œˆ¬"√1ÀÈ¬±1

ø˙Ó¬ ¤fl¬fl¬ Œˆ¬"√1ÀÈ¬± Î◊¬ø˘›ª±º

(ii) Show that the points ( )532 ,,A − , ( )321 ,,B  and ( )107 −,,C
are collinear. 4

Œ‡≈›ª± Œ˚ ( )532 ,,A − , ( )321 ,,B  ’±1n ( )107 −,,C  ø¬ıμ≈Àfl¬˝◊È¬±

¤Àfl¬À1‡œ˚˛º

20. Solve graphically the following linear programming problems : 6

Δ˘ø‡fl¬ øÚ˚˛À˜À1 Ó¬˘1 Δ1ø‡fl¬ √õ∂À·Ëø˜— ¸˜¸…±ÀÈ¬±1 ¸˜±Ò±Ú fl¬1± –

Maximize and minimize yxZ 2+=

subject to

0
2002
02
1002

≥
≤+
≤−
≥+

y,x
yx
yx
yx

yxZ 2+=  1 ¸À¬ı«±2‰¬ ’±1n ¸¬ı«øÚ•ß ˜±Ú Î◊¬ø˘›ª± ˚íÓ¬

0
2002
02
1002

≥
≤+
≤−
≥+

y,x
yx
yx
yx
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A merchant plans to sell two types of personal computers—a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of
units of each type of computers which the merchant should stock
to get maximum profit if he does not want to invest more than
Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,500
and on portable model is Rs. 5,000. 6

¤ÊÚ ¬ı…ª¸±˚˛œÀ˚˛ Œ˜ÊÓ¬ 1‡± ’±1n ¬Ûø1¬ı˝ÌÀ˚±·… ≈˝◊ Ò1Ì1 ¬ı…øMê·Ó¬ fl¬ø•ÛÎ◊¬È¬±1 ¬ıÀÚ±ª±1
¬Ûø1fl¬äÚ± fl¬À1 ˚±1 √õ∂øÓ¬ÀÈ¬±1 ±˜ SêÀ˜ 25,000 È¬fl¬± ’±1n 40,000 È¬fl¬±º ŒÓ¬›“ ¬√õ∂±1øyfl¬
ø˝‰¬±¬Û fl¬ø1 Œø‡À˘ Œ˚ ¤ÀÚ Ò1Ì1 fl¬ø•ÛÎ◊¬È¬±11 ‰¬±ø˝± √õ∂øÓ¬˜±À˝ 250 È¬fl¬±Ó¬Õfl¬ ’øÒfl¬ Ú˝˚˛º
˚ø ¬ı…ª¸± ˛̊œÊÀÚ 70 ˘±‡ È¬fl¬±Ó¬Õfl¬ ’øÒfl¬ ø¬ıøÚÀ ˛̊±· fl¬ø1¬ıÕ˘ øÚø¬ı‰¬±À1 ’±1n Œ˜ÊÓ¬ 1‡±
’±1n ¬Ûø1¬ı˝ÌÀ˚±·… ≈À˚˛±ø¬ıÒ1 √õ∂øÓ¬ÀÈ¬±ÀÓ¬ ˘±ˆ¬1 ¬Ûø1˜±Ì SêÀ˜ 4,500 È¬fl¬± ’±1n
5,000 È¬fl¬± ˝˚˛, ŒÓ¬ÀôL √õ∂øÓ¬ø¬ıÒ1 øfl¬˜±ÚÕfl¬ fl¬ø•ÛÎ◊¬È¬±1 ¬ıÚ±À˘ ˘±ˆ¬1 ¬Ûø1˜±Ì ¸À¬ıı«±2‰¬ ˝í¬ı ∑
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