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iz'u & i= dh ;kstukiz'u & i= dh ;kstukiz'u & i= dh ;kstukiz'u & i= dh ;kstukiz'u & i= dh ;kstuk
Scheme of Question Paper

fo"k;%& xf.kr iw.kkZad % 100
le; % 3 ?kaVs

ijh{kk % gk;j lsds.Mjh

¼v½ 'kS{kf.kd mn~ns'; ds vuqlkj eku¼v½ 'kS{kf.kd mn~ns'; ds vuqlkj eku¼v½ 'kS{kf.kd mn~ns'; ds vuqlkj eku¼v½ 'kS{kf.kd mn~ns'; ds vuqlkj eku¼v½ 'kS{kf.kd mn~ns'; ds vuqlkj eku

(A) Weightage as per Educational objective:

l0 Ø0l0 Ø0l0 Ø0l0 Ø0l0 Ø0 mn~ns';mn~ns';mn~ns';mn~ns';mn~ns'; vadvadvadvadvad izfr'krizfr'krizfr'krizfr'krizfr'kr

 1-1-1-1-1- Kku Kku Kku Kku Kku (Knowledge)  18 18 18 18 18   18  18  18  18  18%
 2- 2- 2- 2- 2- vocks/kvocks/kvocks/kvocks/kvocks/k (Understanding)  62 62 62 62 62   62  62  62  62  62%
 3- 3- 3- 3- 3- vuqiz;ksx ,oa dkS'ky vuqiz;ksx ,oa dkS'ky vuqiz;ksx ,oa dkS'ky vuqiz;ksx ,oa dkS'ky vuqiz;ksx ,oa dkS'ky (Application & Skill)  20 20 20 20 20   20  20  20  20  20%

;ksx;k sx;k sx;k sx;k sx  100 100 100 100 100   100  100  100  100  100%

¼c½ b¼c½ b¼c½ b¼c½ b¼c½ bdkbZokj vadks dk ekudkbZokj vadks dk ekudkbZokj vadks dk ekudkbZokj vadks dk ekudkbZokj vadks dk eku

l0Ø0l0Ø0l0Ø0l0Ø0l0Ø0 bdkbZ bdkbZ bdkbZ bdkbZ bdkbZ dk ukedk ukedk ukedk ukedk uke bdkbZ ij vkcafVr vadbdkbZ ij vkcafVr vadbdkbZ ij vkcafVr vadbdkbZ ij vkcafVr vadbdkbZ ij vkcafVr vad iz'u&i= iz'u&i= iz'u&i= iz'u&i= iz'u&i= ds izk:i vuqlkjds izk:i vuqlkjds izk:i vuqlkjds izk:i vuqlkjds izk:i vuqlkj

vkcafVr vadvkcafVr vadvkcafVr vadvkcafVr vadvkcafVr vad

 1- chtxf.kr 12 12

 2- izfrykse f=dks.kfefr 05 05

 3- lfn'kksa dk xq.kuQy 05 05

 4-   funsZ'kkad T;kfefr 14 14

 5- vodyu 10 10

 6- lekdyu 14 14

 7- vody lehdj.k 05 05

 8- lkaf[;dh 10 10

 9- ;kaf=dh 10 10

 10- vkafdd fof/k;ka 05 05

 11- cwfy;u chtxf.kr 05 05

 12- lwpuk izkS|ksfxdh 05 05

-1-
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¼l½ dfBukbZ Lrj ¼l½ dfBukbZ Lrj ¼l½ dfBukbZ Lrj ¼l½ dfBukbZ Lrj ¼l½ dfBukbZ Lrj (Difficulty Level)

l0 Ø0l0 Ø0l0 Ø0l0 Ø0l0 Ø0 mn~ns';mn~ns';mn~ns';mn~ns';mn~ns'; vadvadvadvadvad izfr'krizfr'krizfr'krizfr'krizfr'kr

 1-1-1-1-1- ljy ljy ljy ljy ljy (Easy)  18 18 18 18 18   18  18  18  18  18%
 2- 2- 2- 2- 2- vkSlr vkSlr vkSlr vkSlr vkSlr (Average)  62 62 62 62 62   62  62  62  62  62%
 3- 3- 3- 3- 3- dfBu dfBu dfBu dfBu dfBu (Difficult)  20 20 20 20 20   20  20  20  20  20%

;ksx;k sx;k sx;k sx;k sx  100 100 100 100 100   100  100  100  100  100%

¼n½ iz'ui= fn'kk funsZ'k ,oa fodYi ;kstuk %&¼n½ iz'ui= fn'kk funsZ'k ,oa fodYi ;kstuk %&¼n½ iz'ui= fn'kk funsZ'k ,oa fodYi ;kstuk %&¼n½ iz'ui= fn'kk funsZ'k ,oa fodYi ;kstuk %&¼n½ iz'ui= fn'kk funsZ'k ,oa fodYi ;kstuk %&

(Instruction's & Scheme of Option for Question Paper)

oLrqfu"B iz'u esa ¼05½ cgqfodYih; iz'u rFkk ¼05½ fjDr LFkku dh iwfrZ@mfpr tksM+h

cuk, dk iz'u fn;k tkosxk vkSj ;g izR;sd lsV esa iz'u Øekad 1 gksxk A

izR;sd lsV esa 1] 2 ,oa 3 vadksa ds iz'uksa esa fHkUurk jgsxh A leLr 04 vad ;k blls

vf/kd vadks ds y?kqmÙkjh; rFkk nh?kZmÙkjh; iz'uksa esa fodYi fn;k tkuk gS A fodYi

iz'u mlh bdkbZ ls rFkk leku mn~ns';ksa ds jgsaxs A 04 vad ;k blls vf/kd vadks ds

iz'u izR;sd lsV esa ,d leku jgsaxs A

vf/kdre mÙkj lhek vfry?kqmÙkjh; ¼2 vad@30 'kCn½ ¼3 vad@50 'kCn½

y?kqmÙkjh; ¼4 vad@75 'kCn½ ¼5 vad@150 'kCn½

nh?kZmÙkjh; ¼6 vad ;k vf/kd@250 'kCn½
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iz'u & i= dk CywfizUViz'u & i= dk CywfizUViz'u & i= dk CywfizUViz'u & i= dk CywfizUViz'u & i= dk CywfizUV
Blue Print of Question Paper

fo"k;%& xf.kr iw.kkZad % 100
le; % 3 ?kaVs

ijh{kk % gk;j lsds.Mjh

-3-

1 vad 2 vad 3 vad 4 vad 5 vad 6 vad 6 vad 
;k 

blls 
vf/kd

1 chtxf.kr 12 2 1 & 2 & & 5

2 izfrykse f=dks.kfefr 5 & 1 1 & & & 2

3 lfn'kksa dk xq.kuQy 5 & 1 1 & & & 2

4 funsZ'kkad T;kfefr 14 2 1 & 1 & 1 5

5 vodyu 10 2 & & 2 & & 4

6 lekdyu 14 1 1 & & 1 1 4

7 vody lehdj.k 5 & 1 1 & & & 2

8 lkaf[;dh 10 2 & 1 & 1 & 4

9 ;kaf=dh 10 1 & & 1 1 & 3

10 vkafdd fof/k;ka 5 & & & & 1 & 1

11 cwfy;u chtxf.kr 5 & 1 1 & & & 2

12 lwpuk izkS|ksfxdh 5 & 1 1 & & & 2

;ksx 100 1 8 6 6 4 2 & 27

dqy 
iz'u

bdkbZ
l-Ø-

bdkbZ bdkbZ ij 
vkcafVr vad

vadokj iz'u
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gkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kk
High School Certificate Examination

lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=
SAMPLE PAPER

fo"k; %&fo"k; %&fo"k; %&fo"k; %&fo"k; %& (Subject) - xf.krxf.krxf.krxf.krxf.kr le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk (Time- 3 Hrs)
d{kk %&d{kk %&d{kk %&d{kk %&d{kk %& (Class) - ckjgohackjgohackjgohackjgohackjgoha iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 (M.M.)

Set - A

(Instruction)     & ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½
1- lHkh iz'u gy djuk vfuok;Z gS A

Attempt all the Question
2- iz'u Øekad 01 esa 10 vad fu/kkZfjr gS A nks dky[k.M gS A [k.M ^^v** esa 05

cgqfodYih; iz'u rFkk [k.M ^^c** esa 05 fjDr LFkkuksa dh iwfrZ vfkok mfpr

laca/k tksfM, A izR;sd iz'u ds fy, 1 vad vkcafVr gS A

Q. No. 01 Carries 10 Marks. There are two sub-section, Section A is
Multiple choice carries 05 marks and section B is fill in the blanks or
match the column carries 05 marks.

3- iz'u Øekad 02 ls iz'u Øekad 09 rd vfr y?kqmRrjh; iz'u gS A izR;sd iz'u

ij 02 vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 30 'kCn A

Q. No. 2 to 09 are very short answer type question & it carries 02 marks
each. Word limit is maximum 30.

4- iz'u Øekad 10 ls iz'u Øekad 15 rd y?kqmRrjh; iz'u gS A izR;sd iz'u ij 03

vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 50 'kCn A

Q. No. 10 to 15 are short answer type question & it carries 03 marks
each. Word limit is maximum 50.

5- iz'u Øekad 16 ls iz'u Øekad 21 rd y?kqmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 04 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 75 'kCn A

Q. No. 16 to 21 are short answer type question & it carries 04 marks
each. Each question has internal choice. Word limit is maximum 75.
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6- iz'u Øekad 22 ls iz'u Øekad 25 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 05 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 100 'kCn A

Q. No. 22 to 25 are long answer type question & it carries 05 marks
each. Each question has internal choice. Word limit is maximum 100.

7- iz'u Øekad 26 ls iz'u Øekad 27 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 06 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 150 'kCn A

Q. No. 26 to 27 are long answer type question & it carries 06 marks
each. Each question has internal choice. Word limit is maximum 150.
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Ikz'Uk 1 ¼v½ Lkgh fOkdYIk dk  Pk¸kUk dhfTk, &

1-

1 ( )
1 ( )
1 ( )

bc a b c
ca b c a
ab c a b

+
+
+

 dk EkkUk D¸kk gksXkk&

(a) ab+bc+ca (b)  abc

(c) 0 (d)  2abc

2- vkO¸kwg A = 

2 0 0
0 4 0
0 0 6

 
 
 
  

 dkSUk Lkk vkO¸kwg gSA

(a) fOkd.kZ vkO¸kwg (b)  RkRLkEkd vkO¸kwg

(c) vkn'kZ vkO¸kwg (d)   LkEkfEkRk vkO¸kwg

3- ¸kfn LkEkRkYk Ax + By + Cz + D = 0 x–v{k ds LkEkkUkkaRkj gS Rkks D¸kk gksXkk &

(a) A = 0 (b)  B = 0

(c) C = 0 (d) D = 0

4- 2tan xdx∫  dk EkkUk gksXkk&

(a) secx.tanx (b)  sec2x

(c) tanx – x (d)  tanx + x

5- LkgLkaCka/k Xkq.kk¡d r dk EkkUk gksRkk gS&

(a) 0r ≤ (b)  0r ≥
(c) 1 1r− ≤ ≤ (d)  1 0r− ≤ ≤

Que 1 (A) Choose the correct answer :-

1. The value of 

1 ( )
1 ( )
1 ( )

bc a b c
ca b c a
ab c a b

+
+
+

(a) ab+bc+ca (b)  abc

(c) 0 (d)  2abc
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2. Matrix A = 

2 0 0
0 4 0
0 0 6

 
 
 
  

 is which type of matrix -

(a) Diagonal matrix (b)  Scalar matrix

(c) Square matrix (d)   Identity matrix

3. If Ax + By + Cz + D = 0 is parallel to  x–axis, then -

(a) A = 0 (b)  B = 0

(c) C = 0 (d) D = 0

4. The value of 2tan xdx∫  is -

(a) secx.tanx (b)  sec2x

(c) tanx – x (d)  tanx + x

5. The value of coefficient of correlation will be :

(a) 0r ≤ (b)  0r ≥
(c) 1 1r− ≤ ≤ (d)  1 0r− ≤ ≤

¼c½ fjDRk LFkkUkksa dh IkwfRkZ djks&

1- nks fCkanqvksa ¼3] 4] 2½ vkSj ¼2] 3] &1½ Lks TkkUks OkkYkh js[kk ds fnd~ vUkqIkkRk &&&&

gksaXksA

2- ¸kfn ,d XkfRkEkkUk d.k t LkEk¸k Eksa s nwjh Rk¸k djRkk gS] Rkks t LkEk¸k Ikj ROkj.k dk

EkkUk &&& gksXkk A

3- 1(sec )d x
dx

−  dk EkkUk&&&&&&& gksRkk gSA

4- YkhIk Ok"kZ Eksa 53 jfOkOkkj gksUks dh IkzfØ¸kRkk &&&& gksRkh gSA

5- ¸kfn dksbZ d.k IkzkjafHkd OksXk u Lks {ksfRkTk Lks α  dks.k CkUkkdj Ikzs{kfIkRk fd¸kk Tkk,

Rkks mM~M¸kUk dkYk &&&&& gksXkk A

(B) Fill in the blanks -

1. The direction ratio of line passing through the points (3, 4, 2) and (2, 3,

–1) is ............................

2. A particle is moving in a straight line. The distance travelled by it is s at
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time t, the acceleration of particle at time t will be ....................

3. The value of 1(sec )d x
dx

− is ..............................

4. The probability that a leap year selected at random will contain 53 sunday

is ...........................

5. A particle is projected with a velocity of u at an elevation α  then the time

of flight is ...................

Ikz'Uk 2- ¸kfn 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + +  gS Rkks A + B dk EkkUk KkRk dhfTk, A

If 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + +  then find the value of A + B

Ikz'Uk 3- fLk) dhfTk, fd 
1 11 3tan tan 43

− −  =  

Prove that : 
1 11 3tan tan 43

− −  =  

Ikz'Uk 4- Lkfn'k 3 4 5a i j k= + +  dk Lkfn'k 2 2b i j k= + +  Ikj Ikz{ksIk KkRk dhfTk,A

Find the projection of vector 3 4 5a i j k= + + on vector 2 2b i j k= + +

Ikz'Uk 5- LkEkRkYk 2x + 6y + 8z = 5 ds vfHkYkaCk dh fnd~ dksT¸kk,¡ KkRk dhfTk, A

Find the direction cosines of normal to the plane 2x + 6y + 8z = 5.

Ikz'Uk 6- 2

0
sin xdx

π

∫  dk EkkUk KkRk dhfTk,A

Evaluate : 2

0
sin xdx

π

∫

Ikz'Uk 7- vOkdYk LkEkhdj.k logdy x x
dx

=  dks gYk dhfTk, A

Solve the differential equation : logdy x x
dx

=

Ikz'Uk 8- CkqfYk¸kUk CkhTkXkf.kRk [ ], , 'B +  ds fdLkh vOk¸kOk x ds fYk, fLk) dhfTk, fd x + 1

= 1.

If [ ], , 'B +  is Boolean Algebra and x B∈ , then prove that  x + 1 = 1.



10
Akash Computer

Ikz'Uk 9- bUVjUksV fdLks dgRks gSaA

What is internet.

Ikz'Uk 10- LkjYkRkEk :Ik Eksa O¸kDRk dhfTk, 
1 1 coscot

sin
x

x
− + 

  

Write 
1 1 coscot

sin
x

x
− + 

  
 in simplified form.

iz'Uk 11- LkEkkUkkaRkj PkRkqHkqZTk dk {ks«kQYk KkRk dhfTk, A fTkLkds fOkd.kZ  2 3 6a i j k= + +

RkFkk 3 6 7b i j k= − +  gSaA

Find he area of parallelogram whose diagonals are 2 3 6a i j k= + +  and

3 6 7b i j k= − + .

Ikz'Uk 12- vOkdYk LkEkhdj.k ( 1) 1dyx y
dx

+ + =  dk LkEkkdYkUk Xkq.kkad KkRk dhfTk, A

Find the integrating factor of differential equation ( 1) 1dyx y
dx

+ + =

Ikz'Uk 13- ¸kfn ,d FkSYks Eksa 6 XkYkh] 4 LkQn RkFkk 5 gjh Xksans gSaA bLkEksa Lks nks Xksan fUkdkYkh

TkkRkh gS] Rkks ,d dkYkh vkSj ,d gjh Xkasn fUkdkYkUks dh Ikzkf¸kdRkk KkRk dhfTk, A

A bag contains 6 black, 4 white and 5 green balls. Find the probability of

drawing a Black or a green ball form it.

Ikz'Uk 14- CkqfYk¸kUk QYkUk ( , , ) ( ).( )f x y z x y y z= + +  dk fLOkfPkaXk IkfjIkFk [khafPk, A

Draw switching circuit for the Boolean function

( , , ) ( ).( )f x y z x y y z= + +

Ikz'Uk 15- ,LksECkYkj D¸kk gS\ ¸kg fdRkUks Ikzdkj dk gksRkk gSA

What is an assembler? Write all he types of assembler.

Ikz'Uk 16- EkkUk KkRk dhfTk, &

Find the vlaue of the determinant :

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+
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¼vFkOkk½

EkkUk KkRk dhfTk, &

Find the value of the determinant :

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

Ikz'Uk 17- ¸kfn f(x) = x2 – 5x + 7 Rkks f(A) dk EkkUk KkRk dhfTk,] TkCk A = 
3 1
1 2

 
 − 

If A = 
3 1
1 2

 
 − 

 and f(x) = x2 – 5x + 7, then find he value of f(A)

¼vFkOkk½

¸kfn A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks A–1 dk EkkUk KkRk dhfTk,A

If A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

, then find the value of A–1.

Ikz'Uk 18- k  dk  EkkUk  KkRk  dhfTk,  ¸kfn  js[kk,¡  
1 2 3

3 2 2
x y z

k
− − −= =

−   RkFkk

1 5 6
3 1 5

x y z
k
− − −= =

−  IkjLIkj YkaCkOkRk gSA

The line 
1 2 3

3 2 2
x y z

k
− − −= =

−  and 
1 5 6

3 1 5
x y z

k
− − −= =

−  are perpendicu-

lar to each other, then find the value of k.

¼vFkOkk½

¸kfn XkksYks dk LkEkhdj.k 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0 gS Rkks bLkdk dsaæ

RkFkk f«kT¸kk KkRk dhfTk, A

Find the radius and centre of the sphere 5(x2+y2+z2) + 10x – 6y + 8z + 5

= 0.
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Ikz'Uk 19- ¸kfn y = 1 1tan
1

x
x

− +
−

 gks Rkks 
dy
dx  dk EkkUk KkRk dhfTk,

If y = 1 1tan
1

x
x

− +
−

, then find the value of 
dy
dx .

¼vFkOkk½

log x
x  dk mfPPk"B EkkUk KkRk dhfTk, A

Find the maximum value of 
log x

x .

Ikz'Uk 20- ¸kfn 2 21 1 1y x x y− + − =  gks Rkks fLk) dhfTk, fd 
2

2

1 0
1

dy y
dx x

−+ =
−

If 2 21 1 1y x x y− + − = , then prove that 
2

2

1 0
1

dy y
dx x

−+ =
−

.

¼vFkOkk½

¸kfn ( sin )x a t t= +  RkFkk (1 cos )y a t= −  rks 
dy
dx  dk eku Kkr dhft,A

If ( sin )x a t t= +  and (1 cos )y a t= −  then find the value of 
dy
dx .

Ikz'Uk 21- ,d d.k 30 fEkUkV Lksds.M ds OksXk Lks ÅIkj Ikz{ksfIkRk fd¸kk Xk¸kk RkFkk mLkh LkEk¸k

,d nwLkjk d.k mLkh m/OkkZ?kj js[kk Ikj 90 EkhVj dh Å¡Pkkb Lks UkhPks fXkjk¸kk Xk¸kk

KkRk dhfTk, fd Oks dCk vkSj dgka fEkYksaXks A

A particle is projected upwards with a velocity of 30 m/sec. and at the

same time another particle is left fall from a height of 90 m in the same

vertical line. Find when and where they will meet?

¼vFkOkk½

,d d.k fTkLks Ikz{ksIk fCkanqXkRk {kSfRkTk LkEkRkYk Ikj CkUks ,d Yk{¸k Ikj Ikf{kRk dj

Ikzf{kIRk fd¸kk TkkRkk gSA Yk{¸k Lks a Ekh- bLk vksj fXkjRkk ¼nwj½ fXkjRkk gS TkCkfd

Ikz{ksIk dks.k α  gS RkFkk Yk{¸k b ehVj bl vksj ¼nwj½ fxjrk gS tcfd iz{ksi dks.k

β  gSA ;fn nksUkksa fLFkfRk¸kksa Eksa Ikz{ksIk OksXk ,d LkEkkUk gks Rkks fLk) dhfTk, fd
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mIk¸kqDRk mRFkkUk (Elevation)–  
11 sin 2 sin 2sin

2
a b

a b
β α− + 

 + 
 gksXkk A

A particle aimed at a mark which is in a horizontal plane through the

point of projection, falls a feet short of it when the elevation is α  and

goes b feet too far when the elevation is β . Show that, if the velocity of

projection be the same in all cases, the proper elevation is–

11 sin 2 sin 2sin
2

a b
a b
β α− + 

 + 
.

Ikz'Uk 22- I = 3sec xdx∫  dk EkkUk KkRk dhfTk, A

Evaluate : I = 3sec xdx∫
¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫  dk EkkUk KkRk dhfTk, A

Evaluate : I =  
1

2

sin
1

x xdx
x

−

−∫
Ikz'Uk 23- fUkEUkfYkf[kRk Lkkj.kh Eksa fIkRkk vkSj Ikq«k dh Å¡PkkbZ n'kZk¸kh Xk¸kh gS A bLkLks

Lkg&LkaCka/k Xkq.kkad dh Xk.kUkk dhfTk, &

fIkRkk dh Å¡PkkbZ (x) 65 66 66 67 68 69 70

Ikq«k dh Å¡PkkbZ (y) 67 68 66 69 72 72 69

In the follwing table height of father and son are shown. Calculate the

coefficient of correlation -

Height of father (x) 65 66 66 67 68 69 70

Height of son (y) 67 68 66 69 72 72 69

¼vFkOkk½

¸kfn nks LkEkkJ¸k.k js[kkvksa (Regression lines) ds CkhPk dk dks.k θ  gS Rkks fLk)

dhfTk, fd 
2

2 2
1 .tan r x y

r x y
σ σθ

σ σ
   −=    +  

If θ  be gthe acute angle between the two regression lines of the variable
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x and y, then prove that : 
2

2 2

1 .tan r x y
r x y

σ σθ
σ σ

   −=    +  

Ikz'Uk 24- dks.k θ  Ikj fØ¸kk dj jgs nks CkYk P vkSj Q dk Ikfj.kkEkh CkYk 2 2(2 1)m P Q+ +

ds CkjkCkj gS A TkCk CkYk 2
π α −  

 dks.k Ikj fØ¸kk djRks gS Rkks Ikfj.kkEkh CkYk

2 2(2 1)m P Q− +  ds CkjkCkj gksRkk gS Rkks fLk) dhfTk, fd 
( 1)tan
( 1)
m
m

α −=
+

Two forces acting at angle θ  are P and Q and has 2 2(2 1)m P Q+ +  as

resultant when they act at angle 2
π α −  

, then resultant force becomes

2
π α −  

, then prove that 
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½

,d d.k Ikj Pkkj CkYk P, 2P, 3 3 P vkSj 4P YkXks gSaA IkgYks RkFkk nwljs] nwljs

rFkk RkhLkjs] RkhLkjs RkFkk PkkSFks CkYkksa ds CkhPk ds dks.k ØEk'k% 60º, 90º, 150º gks rks

Ikfj.kkEkh CkYk dk IkfjEkk.k vkSj fn'kk KkRk dhfTk, A

If four forces P, 2P, 3 3 P and 4P act on a point such that angle be-

tween first and second is 60º, second and third is 90º, third and fourth is

150º. Then find their resultant and direction.

Ikz'Uk 25- fn¸kk Xk¸kk gS fd eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60 LkEkkdYk
4

0

xe dx∫  dk EkkUk fLkEIkLkUk fUk¸kEk Lks KkRk dhfTk, A

Given that eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60 Find the

value of 
4

0

xe dx∫  by simpson's rule.

¼vFkOkk½

,d OkØ fUkEUkfYkf[kRk fCkanqvksa Lks gksdj TkkRkk gS&

 x 1 1-5 2 2-5 3 3-5 4

 y 2 2-4 2-7 2-8 3 2-6 2-1
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bLkLks LkEkYkECk PkRkqHkqZTkh¸k fUk¸kEk Lks OkØ x–v{k RkFkk js[kkvksa x = 1, x = 4 Lks f?kjs

gq, {ks«k dk {ks«kQYk KkRk dhfTk, A

A curve passes through the following points :

 x 1 1.5 2 2.5 3 3.5 4

 y 2 2.4 2.7 2.8 3 2.6 2.1

using trapezoidal rule find the area bounded by the curve x-axis and the

line x = 1, x = 4.

Ikz'Uk 26- mLk XkksYks dk Lkfn'k LkEkhdj.k KkRk dhfTk, fTkLkdk O¸kkLk AB gS Tkgk¡ A vkSj

B ds fUknsZ'kkad A¼2] &3] 4½ RkFkk B¼&5] 4] &7½ fn, gSaA XkksYks ds LkEkhdj.k dk

dkRkhZ¸k :Ik dh KkRk dhfTk, A bLkdh f«kT¸kk vkSj dsaæ Hkh KkRk dhfTk, A

Find the vector equation of the sphere whose diameter is AB and the co-

ordinate of ends A and B are (2, –3, 4) and (–5, 6, –7) respectively. Also

find its equation in carterian form and find radius and centre of the sphere.

¼vFkOkk½

nks js[kkvksa ds CkhPk dh U¸kwUkRkEk nwjh KkRk dhfTk, fTkUkds Lkfn'k LkEkhdj.k ]

( ) (2 )r i j t i j k= + + − +  RkFkk (2 ) (3 5 2 )r i j k s i j k= + − + − +  gSA

Find the shortest distance between the lines ( ) (2 )r i j t i j k= + + − +

and (2 ) (3 5 2 )r i j k s i j k= + − + − + .

Ikz'Uk 27- EkkUk KkRk dhfTk, &

Evaluate :

4

0
log(1 tan )x dx

π
+∫

¼vFkOkk½

OkØ x2 = 4y vkSj js[kk x = 4y – 2 ds CkhPk dk {ks«kQYk KkRk dhfTk, A

Find the area enclosed between the curve x2 = 4y and x = 4y – 2.
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LksEIkYk IksIkj dk vkn'kZ lsV&A

mÙkj 1- ¼v½ Lkgh fOkdYIk dk Pk¸kUk dhfTk,

1- (c) 0

2- (a) fOkd.kZ LkEkwg

3- (a) A = 0

4- (c) tanx – x

5- (c) 1 1r− ≤ ≤
¼c½ fjDr LFkku dks Hkjks&

1- –1, –1, 3

2-
2

2
d s
dt

3- 2

1
1x x −

4- 2
7

5- T = 
2 sinu

g
α

mÙkj 2-
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + + ...............(i)

⇒ x + 1 = A(x+3) + B(x+2) ...............(ii)

Let x + 2 = 0 ⇒ x = –2

x dk eku leh- (ii) esa j[kus ij

–2+1 = A(–2+3) + 0

–1 = A ⇒   A =  –1

vc ekuk x+3 = 0 ⇒ x = –3

x dk eku leh- (ii) esa j[kus ij

–3+1 = 0 + B(–3+2)

–2 = B ⇒   B =  2

∴ A + B =  –1 + 2   =   1
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mÙkj 3-
1 11 32tan tan 43

− −  =  

L.H.S. =
1 12 tan

3
−  

  

=
1

2

12.
3tan
11
3

−

 
 
 
  −    

=
1

2
3tan 8
9

−
 
 
  

= 1 3tan 4
−  R.H.S.

mÙkj 4- fn¸kk gS 3 4 5a i j k= + +

2 2b i j k= + +

∴ .a b =  ( ) ( )3 4 5 . 3 4 5i j k i j k+ + + +
=  6 + 4 + 10  = 20

b =  4 1 4 9+ + =
=  3

Lkfn'k Ok dk 5 Ikj Ikz{ksIk ¾  
.5 20
5 3

a =

mÙkj 5 fn¸kk gS & LkEkRkYk dk LkEkhdj.k

2x + 6y + 8z = 5 ........(i)

LkEkRkYk (i) ds fnd~  ¾ 2]6]8

fnd~ dksT¸kk,¡  ¾  
2 2 2 1 3 4, , , ,

26104 104 104 26 26
=

mRRkj 6 2
0

sinI xdx
π

= ∫
= ( ) 2

0
cos x

π
− = ( )cos cos0 (0 1) 12

π− − = − − =



18
Akash Computer

mÙkj 7 vOkdYk LkEkhdj.k

logdy x x
dx

=

 ⇒ dy = x log x dx
integrating b.s.

logdy x xdx=∫ ∫

y     = 
2 21log .

2 2
x xx dx

x
− ∫

y     = 
2 21log .

2 2 2
x xx c− +

y     = 
2 2

log
2 4
x xx c− +

mÙkj 8 LHS = x + 1
= (x + 1).1 identity
= (x+1) (x + x') Ikwjd fUk¸kEk

= x + (1.x') fOkRkj.k fUk¸kEk
= x + x' 1.x' = x'
= 1 R.H.S.

mÙkj 9 baVjUksV O¸kfDRk¸kksa ¸kk TkkUkdkfj¸kks dk ,d ,sLkk LkEkwg gksRkkgSA fTkLkEksa VsYkhQksUk

¸kk dsOkYk ds }kjk ,d nwLkjs Lks TkkUkdkfj¸kksa dk vknkUk&IkznkUk fd¸kk Tkk LkdRkk

gSA

mÙkj 10- EkkUkk A =
1 1 coscot

sin
x

x
− + 

  

=
1

2cos 2cot
2sin cos2 2

x

x x
−

 
 
  

=
1

cos 2cot
sin 2

x

x
−

 
 
  

  =  ( )1cot cot 2
x−

= 2
x
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mÙkj 11 fn¸kk gS & LkEkkUkkaRkj  ds fOkd.kZ ØEk'k%

2 3 6a i j k= + +

3 6 2b i j k= − +

∴ .a b =  2 3 6
3 6 2

i j j
a b× =

−

=  i(6 + 36) – j(4 – 18) + k(–12 –9)
=  12i + 14j – 21k

     a b× =  1764 196 441 2401+ + =

=  49

LkEkkUkkaRkj   dk {ks«kQYk ¾ 1
2  a b×  = 49

2
mÙkj 12 vOkdYk LkEkhdj.k

( 1) 1dyx y
dx

+ + =

1dx x y
dy

= + +

1dx x y
dy

− = + ...........(i)

Here, P = –1, Q = y + 1

I.F. =  pdy dy ye e e− −∫ ∫= =
mÙkj 13- ,d FkSYks Eksa dqYk Xksanksa dh Lka[¸kk ¾ 6 dkYkh $ 4 LkQsn $ 5 gjh

¾ 15 xsans

15 Xksanks Eksa Lks 2 Xksan fUkdkYkUks ds Rkjhds ¾ 15C2 ¾ 
15.14 15 7 105

2
= × =

n(S) = 105

6 dkYkh Xkasnksa Eksa Lks 1 Xksan fUkdkYkUks ds Rkjhds ¾ 6C1 ¾ 6

5 gjh Xksanks Eksa Lks 1 Xksan fUkdkYkUks ds Rkjhds ¾ 5C1 ¾ 5

1 dkYkh vkSj 1 gjh Xksan fUkdkYkUks ds dqYk Rkjhds ¾ 6×5 = 30
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n(E) = 30

Ikzkf¸kdRkk ¾ 
( ) 30 2
( ) 105 7

n E
n S

= =

mRRkj 14 fn¸kk gS QYkUk

( , , ) ( ).( )f x y z x y y z= + +

A B
x
y

Y
z

mÙkj 15 ,sLksECkYkj ,sLkk IkzksXkzkEk gS Tkks ,sLksECkYkh YksaXOksTk IkzksXkzkEk dks Ek'khUkh Hkk"kk Eksa CknYkRkk

gSA ¸kg fLkECkkYk dksM Hkk"kk Eksa bLk Ikzdkj CknYkRkk gS fd IkzR¸ksd fLkECkkfYkd fUknsZ'k

dk ,d Ek'khUk dksM fUknsZ'k CkUk TkkRkk gS A ,sLksECkYkj nks Ikzdkj dk gksRkk gSA (i)

OkUkIkkLk ,sLksECkYkj (ii) Vq IkkLk ,sLksECkYkj A

mÙkj 16 ∆  = 

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+

C1 – C2     ,     C2 – C3

       =  

0 1
1

0 1

a
b b

c c
−

− +

R2 – R1

       =  

0 1
0

0 1

a
b a b

c c
− −

− +

       = a{b(1+c)+0} – 0 + 1 { –c(–b–a) – a}

       = ab(1 + c) + c (a + b)

       = ab + abc + ac + bc   = abc + bc + ca + ab

       =
1 1 11abc
a b c

 + + +  

¼vFkOkk½
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∆  =

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

C1 +(C2  + C3)

   =

2 2 2
2 2 2 2
2 2 2 2

a b c a b
a b c b c a b
a b c a c a b

+ +
+ + + +
+ + + +

C1 Eksa Lks ¼2a + 2b + 2c½ dks common fUkdkYkk

   = 2¼a + b + c½ 

1
1 2
1 2

a b
b c a b

a c a b
+ +

+ +

R1 – R2     and     R2 – R3

   = 2¼a + b + c½ 

0 ( )
0 ( )
1 2

a b c b
a b c a b c

a c a b

− + +
+ + − + +

+ +

   = 2¼a + b + c½ [0 + ¼a + b + c½{ 0 + (a + b + c)} + 0]

   = 2¼a + b + c½3

mÙkj 17 fn¸kk gS f(x) = x2 – 5x + 7
Put x = A in (i)
f(A) = A2 – 5A + 7I

 A  =  
3 1
1 2

 
 − 

 and  I  =  
1 0
0 1

 
 
 

 A2  =   A.A  = 
3 1
1 2

 
 − 

3 1
1 2

 
 − 

 = 
9 1 3 2
3 2 1 4
− + 

 − − − + 

    =  
8 5
5 3

 
 − 

LkEkhdj.k (ii) Lks
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f(A) = A2 – 5A + 7I

=  
8 5
5 3

 
 − 

 – 5
3 1
1 2

 
 − 

 + 7
1 0
0 1

 
 
 

=  
8 5
5 3

 
 − 

 – 
15 5

5 10
 
 − 

 + 
7 0
0 7

 
 
 

=
8 15 7 5 5 0

5 5 0 3 10 7
− + − + 

 − + + − + 
  =  

0 0
0 0

 
 
 

 = 0

¼vFkOkk½

A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks

∴  A  =  

2 3 1
3 4 1
3 7 2

= 2 ( 8 – 7) – 3 (6 – 3) + 1 (21 – 21)
= 2 – 9 + 9
= 2

∴  Cofactor of A:- A11  =  1 A21  =  1 A31  =  –1
A12  =  –3 A22  =  1 A32  =  1
A13  =  9 A23  =  –5 A33  =  –1

∴  Adj  A:-

11 21 31

12 22 32

13 23 33

A A A
A A A
A A A

 
 
 
  

  =  

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

∴  A–1 =   
AdjA

A   = 
1
2

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

mÙkj 18- nh gqbZ js[kk,¡
1 2 3

3 2
x y z

k z
− − −= =

− .............(i)

RkFkk
1 5 6

3 1 5
x y z

k
− − −= =

− .............(i)
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js[kk ds (i) ds fnd~ vUkqIkkRk = –3, 2k, 2 ⇒ a1, b1, c1

js[kk (ii) ds fnd~ vUkqIkkRk = 3k, 1, –5 ⇒ a2, b2, c2

js[kk,¡ (i) Ok (ii) IkjLIkj YkaCkOkRk gSa Rkks IkzfRkCka/k

a1a2 + b1b2+ c1c2 = 0
⇒ (–3) (3k) + (2k) (1) + 2 (–5) = 0

⇒ –9k + 2k – 10 = 0

⇒ –7k  – 10 = 0
⇒ –7k  = 10

⇒ k  = 
10
7

−

¼vFkOkk½

fn¸kk gS& XkksYks dk LkEkhdj.k

⇒ 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0

⇒ x2+y2+z2 + 2x – 
6
5 y + 

8
5 z + 5 = 0

u = 1, v = 3
5− , w = 4

5 ,  d = 1

dsaæ ¾ (–u, –v, –w)  =  ¼&1] 3
5

4
5− )

f«kT¸kk ¾ 2 2 2u v w d+ + −

¾ 9 161 125 25+ + −

¾ 25
25  ¾ 1  ¾ 1

mÙkj 19- fn¸kk gS

y = 1 1tan
1

x
x

− +
−

........(i)

EkkUkk x = cosθ  lehdj.k (i) ls

y = 1 1 costan
1 cos

θ
θ

− +
−

 = 

2

1
2

2cos
2an

2sin
2

θ

θ
−

 = 
21 2cottan 2
θ−
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y = ( )1 2cottan 2
θ−   = ( )1tan tan 2 2

π θ−  − 

y = ( )2 2
π θ−   = 11 cos2 2 xπ −−

Diff. w.r. to x

11 cos2 2
dy d x
dx dx

π − = − 

   =  0 – 2 2

1 11
2 1 2 1x x

 − = − − 

¼vFkOkk½

EkkUkk y = 
log x

x
Diff. w.r. to x

2

1. log .1x xdy x
dx x

−
=  = 2

1 log x
x

−
........(ii)

Again Diff. w.r. to x

( )

2
2

22 42

10 (1 log )2
2 (1 log )

x x x
d y x x xx
dx xx

 − − −  − − − = =

    = 4

2 2 logx x x x
x

− − −
 = 4

( 3 2 log )x x
x

− +

    = 3

3 2log x
x

− +
........(iii)

Condition for Maxm or Minm is

0dy
dx

 =  
 puting (ii)

   ∴ 0 =  2

1 log x
x

−

⇒ 1 – logx = 0 ⇒ logx = 1 ⇒ logx = logex
⇒ x = e



25
Akash Computer

∴  
3

3 3

3 2log  ed y eat x e
dx e

+= =

    = 3

3 2
e

− +
 = 3

1
e
−

 = –ve

∴  The given function is Maxm at x = e.

∴   Maxm value at x = e = y = 
loge e

e  = e.

mÙkj 20- fn¸kk gS 2 21 1 1y x x y− + − = .........(i)

EkkUkk x = sinθ  and y = sinφ
put in eqn. (i)

2 2sin 1 sin sin 1 sin 1φ θ θ φ− + − =
2 2sin cos sin cos 1φ θ θ φ+ =

sin cos sin cos 1φ θ θ φ+ =
sin( ) 1θ φ+ =

( )1sin 1θ φ −+ =

( )1 1 1sin sin sin 1x y− − −+ =
diff. w. r. to x

2 2

1 1 0
1 1

dy
dxx y

+ =
− −

2 2

1 1
1 1

dy
dxy x

= −
− −

2

2

1
1

ydy
dx x

−= −
−

 = 
2

2

1
1

y
x

−
−

∴
2

2

1 0
1

dy y
dx x

−+ =
−

¼vFkOkk½

fn¸kk gS ¸kfn ( sin )x a t t= + ..........(i)
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vkSj (1 cos )y a t= − ..........(ii)
diff (i) and (ii) w.r. to t.

(1 cos )dx a t
dt

= + ..........(iii)

and, (0 sin ) sindy a t a t
dt

= + = ..........(iv)

LkEkhdj.k (iv) dks LkEkhdj.k (iii) Lks HkkXk nsUks Ikj

dy
dx = 

sin
(1 cos )
a t

a t+  = 
sin

(1 cos )
t

t+  = 2

2sin cos2 2
2cos 2

t t

t

     =  
sin 2
cos 2

t

t   =  tan 2
t

mÙkj 21- fn¸kk gS u ¾ 30 Ekh-@Lksds.M

ekkUkk vHkh"V LkEk¸k t RkFkk vHkh"V Å¡PkkbZ Ikz{ksIk fCkanq Lks h gS RkFkk XkqROkh¸k g gSA

IkzFkEk fLFkfRk h = ut – ½gt2

h = 30t – ½gt2 ........(i)

f}Rkh¸k fLFkfRk Eksa u ¾ 0] h = 90 – h

∴ 90 – h  ¾  0 – ½gt2

90 – h  ¾ ½gt2 ........(ii)
Adding (i) and (ii)

90  =  30 t

t    =  
90
30   =   sec.

Putting the value of t = 3 in eqn. (i)
h = 30.3 – ½g(3)2

h = 90 – ½×9.8×9

h = 90 – 4.9×9

h = 90 – 44.1  =  45.9 ehVj

¼vFkOkk½
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OP = a, OQ = b

EkkUk fYk¸kk fd nksUkksa fLFkfRk¸kksa Eksa O Lks Ikz{ksIk OksXk u gS RkFkk A Yk{¸k gS A EkkUk

fYk¸kk fd OA=R RkFkk O Lks TkkUks OkkYks {kSfRkTk RkYk dks Ikz{ksI¸k P RkFkk Q Ikj

vk?kkRk djRkk gS TkCkfd Ikz{ksIk dks.k ØEk'k% α  RkFkk β  gS RkCk nksUkksa fLFkfRk¸kksa Eksa

{kSfRkTk IkjkLk ØEk'k% R – a RkFkk R + b gksXkk vRk%

R – a =
2

sin 2u
g

α ...........(i)

R + b =
2

sin 2u
g

β ...........(ii)

LkEkhdj.k (i) dks b Lks RkFkk (ii) dks a Lks Xkq.kk dj TkksM+Uks Ikj

R(b– a)  = ( )
2

sin 2 sin 2u b a
g

α β+

R =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 
...........(iii)

 EkkUkk fd Yk{¸k A Ikj vk?kkRk djUks ds fYk, mIk¸kqDRk mRFkkUk θ  gS RkCk

R =
2

sin 2u
g

θ ...........(iv)

LkEkhdj.k (iii) vkSj (iv) dh RkqYkUkk djUks Ikj
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2

sin 2u
g

θ  =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 

sin 2 sin 2sin 2 a b
a b
β αθ +=

+

θ   = 
1 sin 2 sin 2sin a b

a b
β α− + 

 + 

mRRkj 22- I  = 3sec xdx∫ ...........(i)

2

2

3

3

3

sec .tan sec .tan .tan

sec .tan sec .tan .

sec .tan sec .(sec 1).

sec .tan (sec sec ).

sec .tan sec sec

sec .tan sec sec

sec .tan log(sec tan )
sec .ta

x x x x xdx

x x x x dx

x x x x dx

x x x x dx

x x xdx xdx

I x x xdx xdx
I x x I x x dx
I I x

−

−

− −

− −

− +

= − +

= − + +
+ =

∫
∫
∫
∫
∫ ∫

∫ ∫

[ ]

n log(sec tan )
2 sec .tan log(sec tan )

1 sec .tan log(sec tan )
2

x x x
I x x x x

I x x x x

+ +
= + +

= + +

¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫ ...........(i)

EkkUkk sinx θ= ] cosdx dθ θ=
put in (i)

I =  
( )1

2

sin sin sin
.cos

1 sin
d

θ θ
θ θ

θ

−

−∫

I =  
sin . cos

cos
dθ θ θ θ

θ∫   = sin dθ θ θ∫
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I =  sin sindd d d
d

θ θ θ θ θ θ θ θ
θ

 −   ∫ ∫

I =  cos 1.cos dθ θ θ θ+ ∫
I =  21 sin sinθ θ− − +
I =  1 2sin 1x x x−− − +
I =  1 2sin 1x x x−− −

mÙkj 23- x y x x− y y− ( )( )x x y y− − 2( )x x− 2( )y y−

65 67 &3 &2     6 9 4

66 68 &2 &1     2 4 1

67 66 &1 &3     3 1  9

68 69   0  0     0  0  0

69 72   1  3     3 1 9

70 72   2  3     6 4 9

71 69   3  0     0 0 9

x∑ y∑ ( )( )x x y y− −∑ 2( )x x−∑ 2( )y y−∑
=476 =483 = 20 = 28 = 32

476 68
7

x
x

n
= = =∑

483 69
7

y
y

n
= = =∑

2 2

( )( ) 20 20
28 32 4 56( ) ( )

x x y y
r

x x y y

− −
= = =

− −
∑

∑ ∑
5 5 5 5 0.67

2 3.74 7.4856 2 14
= = = =

×

¼vFkOkk½

nks regression line y on x  RkFkk x on y ØEk'k%

( )y x
yy m r x m
x

σ
σ

− = − .......(i)
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and ( )x y
xy m r y m
y

σ
σ

− = − .......(ii)

js[kk (i) dh IkzOk.kRkk   1
ym r
x

σ
σ

=

js[kk (ii) dh IkzOk.kRkk  2
ym

r x
σ
σ

=

EkkUkk js[kkvksa ds CkhPk dk dks.k θ  gS Rkks]

2 1

1 2

tan
1
m m

m m
θ −=

+

tan
1

y yr
r x x

y yr
r x x

σ σ
σ σθ σ σ

σ σ

−
=

+
 = 

2

2

21

y r y
r x

y
x

σ σ
σ
σ
σ

−

+
 = 

2

2 2

2

1y r
x r
x y

x

σ
σ
σ σ

σ

 −
 
 

 +
 
 

( )
2 2

2 2

1tan r y x
r x x y

σ σθ
σ σ σ

 −= ×  + 

∴   
2

2 2

1tan r x y
r x y

σ σθ
σ σ

    −=    +   

mÙkj 24- EkkUk fYk¸kk fd P RkFkk Q CkYkksa dk Ikfj.kkEkh R gS Rkks]
2 2 2 2 cosR P Q PQ α= + +  ls

IkzFkEk fLFkfRk Eksa
2

2 2 2 2(2 1) 2 cosm P Q P Q PQ α + + = + + 

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cosm P Q P Q PQ α+ + − + =

⇒ ( )2 2 2(2 1) 1 2 cosm P Q PQ α + − + = 

⇒ ( )2 2 2(4 4 ) 2 cosm m P Q PQ α+ + =
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⇒ ( )2 24 ( 1) 2 cosm m P Q PQ α+ + = .......(i)

f}Rkh¸k fLFkfRk Eksa

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cos
2

m P Q P Q PQ π α − + = + + −  

⇒ ( )2 2 2(2 1) 1 2 secm P Q PQ α − − + = 

⇒ ( )2 24 ( 1) 2 secm m P Q PQ α− + = .......(ii)

LkEkhdj.k (i) ,Oka (ii) Lks &&&&&

⇒
( )
( )

2 2

2 2

4 ( 1)2 sec
2 cos 4 ( 1)

m m P QPQ
PQ m m P Q

α
α

− +
=

+ +

⇒
sec ( 1)
cos ( 1)

m
m

α
α

−=
+

⇒
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½

EkkUkk LkHkh cyksa dk Ikfj.kkEkh CkYk R gS Rkks Ikfj.kkEkh CkYk R, OX fn'kk Lks θ
dks.k CkUkkRkk gSA

CkYkksa dks OX RkFkk OY fn'kk Eksa fOk¸kksfTkRk djUks Ikj

cos cos0 2 cos60º 3 3 cos150º 4 cos300ºR p p p pθ = + + +

=  ( ) ( )31 1(1) 2 3 42 2 2p p p p + + − +  

=  9 22 2
p pp p p+ − + = − .......(i)

sin sin 0 2 sin 60º 3 3 sin150º 4 sin300ºR p p p pθ = + + +

=   ( )3 31(0) 2 3 3 42 2 2p p p p   + + + −      

3 3 33 2 32 2p p p p+ − = .......(ii)

LkEkhdj.k (i) Ok (ii) dks OkXkZ djds TkksM+Uks Ikj
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2
2 2 2 2 23cos sin 4 4

pR R pθ θ+ = +

2 2      R p R p+ ⇒ =

LkEkhdj.k (ii) dks LkEkhdj.k (i) Lks HkkXk nsUks Ikj

3sin 2 tan 3 tan120º
cos

2

pR
pR

θ θ
θ

= ⇒ = − =−

⇒  120ºθ =
mÙkj 25- fn¸kk gS& f(x) = ex

x y = f(x) = ex

0 1 y1

1 2.72 y2

2 7.39 y3

3 20.09 y4

4 54.60 y5

a = 0, b = 4, n = 4, h = 
4 0 1

4
b a

n
− −= =

∴ Simpson rule

[ ]4

1 5 2 4 30
( ) 4( ) 2( )

3
x he dx y y y y y= + + + +∫

 = [ ]1 (1 54.60) 4(2.72 20.09) 2(7.39)
3

+ + + +

 = [ ]1 55.60 4(22.81) 14.78
3

+ +

 = [ ]1 55.60 91.24 14.78
3

+ +

 = [ ]1 161.62
3   =  53.87

¼vFkOkk½
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fn¸kk gS& x      y = f(x) = ex

1 2 y1

1.5 2.4 y2

2 2.7 y3

2.5 2.8 y4

3 3 y5
3.5 2.6 y6

4 2.1 y7

a = 1, b = 4, n = 6, h = 
4 1 3 1

6 26
b a

n
− −= = =

LkEkYkaCk PkRkqHkqZTkh¸k fUk¸kEk Lks]

[ ]4

1 2 2 3 4 5 61
( ) ( ) 2(

2
hf x dx y y y y y y y= + + + + + +∫

     = [ ]1 (2 2.1) 2(2.4 2.7 2.8 3 2.6)
2 2

+ + + + + +
×

     = [ ]1 (4.1) 2(13.5)
4

+

     = [ ]1 4.1 27
4

+

     = 
31.1 7.775

4
=  bdkbZA

mÙkj 26 fn¸kk gS AB XkksYks dk O¸kkLk gS fTkLkds

fUkns Z'kk ad ØEk'k% ¼2]&3]4½ RkFkk

&5]6]7½ gS

EkkUkk O EkwYk fCkanq gSA O ds LkkIks{k A

RkFkk B ds fLFkfRk Lkfn'k ØEk'k%

2 3 4a i j k= − +

5 6 7b i j k= − + − ]       OP r=

XkksYks dk LkEkhdj.k  ( ) ( ). 0r a r b− − =
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⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− − + − − + − =      

⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− + − + − + =       .......(i)

;g vHkh"V lehdj.k gSA

XkksYks dk dkfRkZdh¸k LkEkhdj.k]

1 2 1 2 1 2( )( ) ( )( ) ( )( ) 0x x x x y y y y z z z z− − + − − + − − =

⇒ 1( 2)( 5) ( 3 )( 6) ( 4)( 7) 0x x y y z z− + + + − + − + − =

⇒ 2 2 2 3 3 3 56 0x y z x y z+ + + − + − =

LIk"VRk% bLk XkksYks dk dsanz ( )3 3 3, ,2 2 2− −  gSA

RkFkk f«kT¸kk 9 9 9 564 4 4+ + +  =   
251
2

¼vFkOkk½

fn¸kk gS nks js[kkvksa ds LkEkhdj.k

( ) (2 )r i j t i j k= + + − + ............(i)

RkFkk (2 ) (3 5 2 )r i j k s i j x= + = + − + ............(ii)

LkEkhdj.k (i) Lks

1 1              2a i j b i j k= + = − +

LkEkhdj.k (ii) Lks

2 22      3 5 2a i j k b i j k= + − = − +

∴ 1 2 2 1 1
3 5 2

i j k
b b× = −

−

  =  i(–2 + 5) – j(4 – 3) + k(–10 + 3)
  = 3i – j – 7k

1 2 b b×   = 9 1 49 59+ + =

2 1 ( ) ( )a a i j k i j− = + − − +

  =  i – k

U¸kwUkRkEk nwjh ¾ 
2 1 1 2

1 2

,  
 

a a b b
b b

 − × 
×



35
Akash Computer

¾  
( ) ( )2 1 21

1 2

,  
 

a a b b
b b

− ×
×

¾  
( ) ( )1 , 3 7

59
i k i j k− − −

 = 
3 0 7

59
+ +

¾  
10
59  mÙkj A

mÙkj 27- I = 4

0
log(1 tan )x dx

π
+∫ ......(i)

=
4

0
log 1 tan

4
x dx

π π  + −    ∫

=
4

0

tan tan
4log 1

1 tan .tan
4

x
dx

x

π
π

π

 − 
+ 

+ 
 

∫

=
4

0

1 tanlog 1
1 tan

x dx
x

π − + + ∫

=
4

0

1 tan 1 tanlog
1 tan

x x dx
x

π + + − 
 + ∫

=
4

0

2log
1 tan

dx
x

π  
 + ∫

= ( )4 4

0 0
log 2 log 1 tandx x dx

π π
− +∫ ∫

I = 4

0
log 2dx I

π
−∫ by (i)

I+I = 4

0
log 2dx

π

∫
2I = 4

0
log 2 dx

π

∫ =  ( ) 4
0

log 2 x
π

 =  ( )log2 04
π −

2I = log 24
π

I = log 28
π
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¼vFkOkk½

fn¸kk gS OkØ dk LkEkhdj.k x2 = 4y ..........(i)

RkFkk js[kk dk LkEkhdj.k x = 4y – 2 ..........(ii)

LkEkhdj.k (i) Ok (ii) Lks

x2 = x + 2

x2 – x – 2 = 0

⇒ x  = 1 1 8 1 3 2, 1
2 2

± + ±= = −

LkEkhdj.k (ii) Eksa EkkUk j[kUks Ikj

¸kfn x  = 1 Rkks y  =  1
4

¸kfn x  = 2 Rkks y  =  1

fCkanq A RkFkk B ds fUknsZ'kkad ØEk'k% A¼2] 1½ RkFkk B( )11, 4−  gksaXksA

vHkh"V {ks«kQYk AOB

¾
22

1

2
4 4

x x dx
  +  −       

∫

¾
22

1

1
4 2 4
x x dx

 
+ − 

 
∫

¾

22 3

1

1
4 2 2 12

x x x

−

 
+ − 

 

¾

22 3

18 2 12
x x x

−

 
+ − 

 
  ¾  

4 2 8 1 1 1
8 2 12 8 2 12

    + − − − +        

¾
1 2 1 1 1 1 1 11
2 3 8 2 12 8 2 12

    + − − + − − − −        

¾
2 1 12
3 8 12

− − −   ¾  
48 16 3 2

24
− − −

 ¾ 
48 21

24
−

¾
27
24

   ¾  9
8 bdkbZ mÙkj
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gkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kk
High School Certificate Examination

lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=
SAMPLE PAPER

fo"k; %&fo"k; %&fo"k; %&fo"k; %&fo"k; %& (Subject) - xf.krxf.krxf.krxf.krxf.kr le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk (Time- 3 Hrs)
d{kk %&d{kk %&d{kk %&d{kk %&d{kk %& (Class) - ckjgohackjgohackjgohackjgohackjgoha iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 (M.M.)

Set - B

(Instruction)     & ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½
1- lHkh iz'u gy djuk vfuok;Z gS A

Attempt all the Question
2- iz'u Øekad 01 esa 10 vad fu/kkZfjr gS A nks dky[k.M gS A [k.M ^^v** esa 05

cgqfodYih; iz'u rFkk [k.M ^^c** esa 05 fjDr LFkkuksa dh iwfrZ vfkok mfpr

laca/k tksfM, A izR;sd iz'u ds fy, 1 vad vkcafVr gS A

Q. No. 01 Carries 10 Marks. There are two sub-section, Section A is
Multiple choice carries 05 marks and section B is fill in the blanks or
match the column carries 05 marks.

3- iz'u Øekad 02 ls iz'u Øekad 09 rd vfr y?kqmRrjh; iz'u gS A izR;sd iz'u

ij 02 vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 30 'kCn A

Q. No. 2 to 09 are very short answer type question & it carries 02 marks
each. Word limit is maximum 30.

4- iz'u Øekad 10 ls iz'u Øekad 15 rd y?kqmRrjh; iz'u gS A izR;sd iz'u ij 03

vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 50 'kCn A

Q. No. 10 to 15 are short answer type question & it carries 03 marks
each. Word limit is maximum 50.

5- iz'u Øekad 16 ls iz'u Øekad 21 rd y?kqmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 04 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 75 'kCn A

Q. No. 16 to 21 are short answer type question & it carries 04 marks
each. Each question has internal choice. Word limit is maximum 75.
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6- iz'u Øekad 22 ls iz'u Øekad 25 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 05 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 100 'kCn A

Q. No. 22 to 25 are long answer type question & it carries 05 marks
each. Each question has internal choice. Word limit is maximum 100.

7- iz'u Øekad 26 ls iz'u Øekad 27 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 06 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 150 'kCn A

Q. No. 26 to 27 are long answer type question & it carries 06 marks
each. Each question has internal choice. Word limit is maximum 150.
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Ikz'Uk 1 ¼v½ Lkgh fOkdYIk dk  Pk¸kUk dhfTk, &

1-
1 1 1

x y y z z x
z x y
+ + +

 dk EkkUk D¸kk gksXkk&

(a) x+y+z (b)  0

(c) xyz (d)  1

2- vkO¸kwg A = 

2 0 0
0 4 0
0 0 6

 
 
 
  

 fuEu esa dkSUk Lkk vkO¸kwg gSA

(a) RkRLkEkd vkO¸kwg (b) fOkd.kZ vkO¸kwg

(c) vfn'k vkO¸kwg (d)   LkEkfEkRk vkO¸kwg

3- x–v{k ds LkEkkUkkaRkj lery dk lehdj.k D¸kk gksXkk &

(a) ax + by + cz + d = 0 (b)  ax + by + d = 0

(c) by + cz + d = 0 (d) by + cz + d = 0

4- ( )1 1sin cosx x dx− −+∫  dk EkkUk gksXkk&

(a) 0 (b)  
2
xπ

(c) xπ (d)  π
5- pj y dh pj x ij lekJ;.k dk lehdj.k gS &

(a) y = a + bx (b)  x = c + by

(c) y = 0 (d)  x = 0

Que 1 (A) Choose the correct answer :

1. The value of 
1 1 1

x y y z z x
z x y
+ + +

 is -

(a) x+y+z (b)  0

(c) xyz (d)  1
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2. Matrix A = 

2 0 0
0 4 0
0 0 6

 
 
 
  

 is which type of matrix -

(a) Scalar matrix (b) Diagonal matrix

(c) Identify matrix (d)   square matrix

3. The equation of plane paralled to x–axis is -

(a) ax + by + cz + d = 0 (b)  ax + by + d = 0

(c) by + cz + d = 0 (d) by + cy + d = 0

4. The value of ( )1 1sin cosx x dx− −+∫  is -

(a) 0 (b)  
2
xπ

(c) xπ (d)  π
5. Equation of Regression of y on x is -

(a) y = a + bx (b)  x = c + by

(c) y = 0 (d)  x = 0

¼c½ fjDRk LFkkUkksa dh IkwfRkZ djks&

1- LkjYk js[kkvksa 1 0 1
x y z= =

−  RkFkk 3 4 5
x y z= =  ds CkhPk dk dks.k &&&& gksXkk A

2- ax dk x ds LkkIks{k vOkdYkUk Xkq.kkad &&&&&&&&&gksXkkA

3- sinx dk nOkk¡ vOkdYkUk &&&&&&&&gksXkkA

4- Rkk'k ds 52 IkRRkksa Eksa XkqYkkEk vkUks dh Ikzkf¸kdRkk &&&&&&&gksXkkA

5- ¸kfn dksbZ d.k IkzkjafHkd OksXk u Lks {ksfRkTk Lks α  dks.k CkUkkdj Ikzs{kfIkRk fd¸kk Tkk,

Rkks mM~̧ kUk dkYk &&&&& gksXkk A

(B) Fill in the blanks -

1. Angle between the line 1 0 1
x y z= =

−  and 3 4 5
x y z= =  is .....................

2. Differentiate ax with respect to x is ............................

3. The nth derivative of sinx is ........................
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4. The probability of getting a Jack from a pack of 52 cards is ................

5. A particle is projected with a velocity of u at an elevation of α , then the

time of flight is .........................

Ikz'Uk 2- fLk) dhfTk, fd 
1 11 32tan sin 53

− −  =  
.

Prove that 
1 11 32tan sin 53

− −  =  
.

Ikz'Uk 3- ;fn Lkfn'k 2a i j k= + +  rFkk Lkfn'k 4b i j kλ= − +  ijLij yacor gks

rks λ  dk eku Kkr djks A

If 2a i j k= + +  and 4b i j kλ= − +  are perpendicular to each other,

then find the value of λ .

Ikz'Uk 4- nks lekUrj leryksa 2x – 2y + z + 3  = 0 rFkk 4x – 4y + 2z + 5 =0 ds chp dh

nwjh Kkr djksA

Find the distance between the plane 2x – 2y + z + 3  = 0  and 4x – 4y + 2z

+ 5 =0.

Ikz'Uk 5- 4

0
sin xdx

π

∫  dk EkkUk KkRk dhfTk,A

Evaluate 4

0
sin xdx

π

∫

Ikz'Uk 6- vOkdYk LkEkhdj.k cosdy x x
dx

=  dk eku Kkr dhfTk, A

Solve the differential equation cosdy x x
dx

= .

Ikz'Uk 7- CkqfYk¸kUk CkhTkXkf.kRk [ ], , 'B +  ds fdLkh vOk¸kOk x ds fYk, fLk) dhfTk, fd

x.x = x.
If [ ], , 'B +  is Boolean Algebra and x B∈  then prove that x.x = x.

Ikz'Uk 8- dEikbyj D;k gS\

What is complier?
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Ikz'Uk 9- ¸kfn 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + +  gS Rkks A – B dk EkkUk KkRk dhfTk, A

If 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + + , then find the value of A – B .

Ikz'Uk 10- LkjYkRkEk :Ik Eksa O¸kDRk dhfTk, 
1 cos sintan

cos sin
x x
x x

− − 
 + 

Write 
1 cos sintan

cos sin
x x
x x

− − 
 + 

 in simplest form.

Ikz'Uk 11- cy  3 2F i j k= + +  dk fn;k fcUnq ¼1] 2] 3½ ls pydj ¼4] 2] &1½ ij igqap

tkrk gS rks dk;Z dh x.kuk dhft, A

Find the work done in displacing a particle by force 3 2F i j k= + +

from a point (1, 2, 3) to the point (4, 2, –1) along the direction of the

force.

Ikz'Uk 12- fuEu vOkdYk LkEkhdj.k dks gy dhfTk,&

Solve the differential equation -

1dy x y xy
dx

= − + −

Ikz'Uk 13- ,d ?kUkkdkj IkkLks dks Qsaddj mLkds ÅIkjh QYkd Ikj fOk"kEk vad vkUks dh

Ikzkf¸kdRkk KkRk dhfTk,A

A dice is thrown once. Find the probability of getting odd number.

Ikz'Uk 14- CkqfYk¸kUk QYkUk ( , , ) . .f x y z x y y z= +  dk fLOkfPkaXk IkfjIkFk [khafPk, A

Draw switching circuit for the Boolean function ( , , ) . .f x y z x y y z= + .

Ikz'Uk 15- lapkyu iz.kkyh D¸kk gS\

What is an operating system?

Ikz'Uk 16- ¸kfn f(x) = x2 – 5x + 7 Rkks f(A) dk EkkUk KkRk dhfTk,] TkCk A = 
3 1
1 2

 
 − 

If A = 
3 1
1 2

 
 − 

 and f(x) = x2 – 5x + 7, then find he value of f(A)

¼vFkOkk½
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¸kfn A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks A–1 dk EkkUk KkRk dhfTk,A

If A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

, then find the value of A–1.

Ikz'Uk 17- ¸kfn y = 1 1tan
1

x
x

− +
−

 gks Rkks 
dy
dx  dk EkkUk KkRk dhfTk,

If y = 1 1tan
1

x
x

− +
−

, then find the value of 
dy
dx .

¼vFkOkk½

log x
x  dk mfPPk"B EkkUk KkRk dhfTk, A

Find the maximum value of 
log x

x .

Ikz'Uk 18- ,d d.k 30 fEkUkV Lksds.M ds OksXk Lks ÅIkj Ikz{ksfIkRk fd¸kk Xk¸kk RkFkk mLkh LkEk¸k

,d nwLkjk d.k mLkh m/OkkZ?kj js[kk Ikj 90 EkhVj dh Å¡Pkkb Lks UkhPks fXkjk¸kk Xk¸kk

KkRk dhfTk, fd Oks dCk vkSj dgka fEkYksaXks A

A particle is projected upwards with a velocity of 30 m/sec. and at the

same time another particle is left fall from a height of 90 m in the same

vertical line. Find when and where they will meet?

¼vFkOkk½

,d d.k fTkLks Ikz{ksIk fCkanqXkRk {kSfRkTk LkEkRkYk Ikj CkUks ,d Yk{¸k Ikj Ikf{kRk dj

Ikzf{kIRk fd¸kk TkkRkk gSA Yk{¸k Lks a Ekh- bLk vksj fXkjRkk ¼nwj½ fXkjRkk gS TkCkfd

Ikz{ksIk dks.k α  gS RkFkk Yk{¸k b ehVj bl vksj ¼nwj½ fxjrk gS tcfd iz{ksi dks.k

β  gSA ;fn nksUkksa fLFkfRk¸kksa Eksa Ikz{ksIk OksXk ,d LkEkkUk gks Rkks fLk) dhfTk, fd

mIk¸kqDRk mRFkkUk (Elevation)–  
11 sin 2 sin 2sin

2
a b

a b
β α− + 

 + 
 gksXkk A
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A particle aimed at a mark which is in a horizontal plane through the

point of projection, falls a feet short of it when the elevation is α  and

goes b feet too far when the elevation is β . Show that, if the velocity of

projection be the same in all cases, the proper elevation is–

11 sin 2 sin 2sin
2

a b
a b
β α− + 

 + 
.

Ikz'Uk 19- EkkUk KkRk dhfTk, &

Find the vlaue of the determinant :

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+

¼vFkOkk½

EkkUk KkRk dhfTk, &

Find the value of the determinant :

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

Ikz'Uk 20- ¸kfn 2 21 1 1y x x y− + − =  gks Rkks fLk) dhfTk, fd 
2

2

1 0
1

dy y
dx x

−+ =
−

If 2 21 1 1y x x y− + − = , then prove that 
2

2

1 0
1

dy y
dx x

−+ =
−

.

¼vFkOkk½

¸kfn ( sin )x a t t= +  RkFkk (1 cos )y a t= −  rks 
dy
dx  dk eku Kkr dhft,A

If ( sin )x a t t= +  and (1 cos )y a t= −  then find the value of 
dy
dx .

Ikz'Uk 21- k  dk  EkkUk  KkRk  dhfTk,   ¸kfn   js[kk,¡ 
1 2 3

3 2 2
x y z

k
− − −= =

−   RkFkk
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1 5 6
3 1 5

x y z
k
− − −= =

−  IkjLIkj YkaCkOkRk gSA

The line 
1 2 3

3 2 2
x y z

k
− − −= =

−  and 
1 5 6

3 1 5
x y z

k
− − −= =

−  are perpendicu-

lar to each other, then find the value of k.

¼vFkOkk½

¸kfn XkksYks dk LkEkhdj.k 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0 gS Rkks bLkdk dsaæ

RkFkk f«kT¸kk KkRk dhfTk, A

Find the radius and centre of the sphere 5(x2+y2+z2) + 10x – 6y + 8z + 5

= 0.

Ikz'Uk 22- dks.k θ  Ikj fØ¸kk dj jgs nks CkYk P vkSj Q dk Ikfj.kkEkh CkYk 2 2(2 1)m P Q+ +

ds CkjkCkj gS A TkCk CkYk 2
π α −  

 dks.k Ikj fØ¸kk djRks gS Rkks Ikfj.kkEkh CkYk

2 2(2 1)m P Q− +  ds CkjkCkj gksRkk gS Rkks fLk) dhfTk, fd 
( 1)tan
( 1)
m
m

α −=
+

Two forces acting at angle θ  are P and Q and has 2 2(2 1)m P Q+ +  as

resultant when they act at angle 2
π α −  

, then resultant force becomes

2
π α −  

, then prove that 
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½

,d d.k Ikj Pkkj CkYk P, 2P, 3 3 P vkSj 4P YkXks gSaA IkgYks RkFkk nwljs] nwljs

rFkk RkhLkjs] RkhLkjs RkFkk PkkSFks CkYkksa ds CkhPk ds dks.k ØEk'k% 60º, 90º, 150º gks rks

Ikfj.kkEkh CkYk dk IkfjEkk.k vkSj fn'kk KkRk dhfTk, A

If four forces P, 2P, 3 3 P and 4P act on a point such that angle be-

tween first and second is 60º, second and third is 90º, third and fourth is

150º. Then find their resultant and direction.
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Ikz'Uk 23- ,d OkØ fUkEUkfYkf[kRk fCkanqvksa Lks gksdj TkkRkk gS&

 x 1 1-5 2 2-5 3 3-5 4

 y 2 2-4 2-7 2-8 3 2-6 2-1

bLkLks LkEkYkECk PkRkqHkqZTkh¸k fUk¸kEk Lks OkØ x–v{k RkFkk js[kkvksa x = 1, x = 4 Lks f?kjs

gq, {ks«k dk {ks«kQYk KkRk dhfTk, A

A curve passes through the following points :

 x 1 1.5 2 2.5 3 3.5 4

 y 2 2.4 2.7 2.8 3 2.6 2.1

using trapezoidal rule find the area bounded by the curve x-axis and the

line x = 1, x = 4.

¼vFkOkk½

fn¸kk Xk¸kk gS fd eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60 LkEkkdYk
4

0

xe dx∫  dk EkkUk fLkEIkLkUk fUk¸kEk Lks KkRk dhfTk, A

Given that eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60. Find the

value of 
4

0

xe dx∫  by simpson's rule.

Ikz'Uk 24- I = 3sec xdx∫  dk EkkUk KkRk dhfTk, A

Evaluate : I = 3sec xdx∫
¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫  dk EkkUk KkRk dhfTk, A

Evaluate : I =  
1

2

sin
1

x xdx
x

−

−∫
Ikz'Uk 25- fUkEUkfYkf[kRk Lkkj.kh Eksa fIkRkk vkSj Ikq«k dh Å¡PkkbZ n'kZk¸kh Xk¸kh gS A bLkLks

Lkg&LkaCka/k Xkq.kkad dh Xk.kUkk dhfTk, &

fIkRkk dh Å¡PkkbZ (x) 65 66 66 67 68 69 70

Ikq«k dh Å¡PkkbZ (y) 67 68 66 69 72 72 69

In the follwing table height of father and son are shown. Calculate the
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coefficient of correlation -

Height of father (x) 65 66 66 67 68 69 70

Height of son (y) 67 68 66 69 72 72 69

¼vFkOkk½

¸kfn nks LkEkkJ¸k.k js[kkvksa (Regression lines) ds CkhPk dk dks.k θ  gS Rkks fLk)

dhfTk, fd 
2

2 2

1 .tan r x y
r x y

σ σθ
σ σ

   −=    +  

If θ  be gthe acute angle between the two regression lines of the variable

x and y, then prove that : 
2

2 2
1 .tan r x y

r x y
σ σθ

σ σ
   −=    +  

Ikz'Uk 26- OkØ x2 = 4y vkSj js[kk x = 4y – 2 ds CkhPk dk {ks«kQYk KkRk dhfTk, A

Find the area enclosed between the curve x2 = 4y and x = 4y – 2.

¼vFkOkk½

EkkUk KkRk dhfTk, &

Evaluate :

4

0
log(1 tan )x dx

π
+∫

Ikz'Uk 27- nks js[kkvksa ds CkhPk dh U¸kwUkRkEk nwjh KkRk dhfTk, fTkUkds Lkfn'k LkEkhdj.k ]

( ) (2 )r i j t i j k= + + − +  RkFkk (2 ) (3 5 2 )r i j k s i j k= + − + − +  gSA

Find the shortest distance between the lines ( ) (2 )r i j t i j k= + + − +

and (2 ) (3 5 2 )r i j k s i j k= + − + − + .

¼vFkOkk½

mLk XkksYks dk Lkfn'k LkEkhdj.k KkRk dhfTk, fTkLkdk O¸kkLk AB gS Tkgk¡ A vkSj

B ds fUknsZ'kkad A¼2] &3] 4½ RkFkk B¼&5] 4] &7½ fn, gSaA XkksYks ds LkEkhdj.k dk

dkRkhZ¸k :Ik dh KkRk dhfTk, A bLkdh f«kT¸kk vkSj dsaæ Hkh KkRk dhfTk, A

Find the vector equation of the sphere whose diameter is AB and the co-

ordinate of ends A and B are (2, –3, 4) and (–5, 6, –7) respectively. Also

find its equation in carterian form and find radius and centre of the sphere.
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LksEIkYk IksIkj dk vkn'kZ lsV&B

mÙkj 1- ¼v½ Lkgh fOkdYIk dk Pk¸kUk dhfTk,

1- (b) 0

2- (c) vfn'k vkO;wg

3- (c) by + cy + d = 0

4- (b)
2
xπ

5- (a) y = a + bx

¼c½ fjDr LFkku dks Hkjks&

1- 1 1sin
5

−

2- logx
ea a

3- sin
2

nπ θ +  

4- 1
13

5-
2 sin 2u

g
α

mÙkj 2-
1 11 32tan sin 53

− −  =  

lw= 1 1
2

22 tan sin
1

xx
x

− −=
+ ls tgka 

1
3

x =

1 12 tan
3

−  
  

=
1

2

12.
3sin
11
3

−

 
 
 
  +    

=
1

2
3sin 10
9

−
 
 
  

   = 
1 3sin

5
−  

  
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mÙkj 3- fn¸kk gS 2a i j k= + +

4b i j kλ= − +
pwafd a b⊥
∴ .a b = 0

( ) ( )2 . 4i j k i j kλ+ + − + = 0
= 2 . . 8 4 . 4 2 2 2 0i i i j ik ij j j jk ik jk kkλ λ λ+ + − − − + + + =

= b =  4 1 4 9+ + =

Q  i.i = j.j = k.k = 1 rFkk  i.j = j.k = k.i = 0

vr%

2 4 0λ− + =
–2 + λ  =  0

λ  = 2

mÙkj 4 fn¸kk gS & LkEkRkYk dk LkEkhdj.k

2x – 2y + z – 3 = 0 ........(i)

4x – 4y + 2z + 5 = 0 ........(i)

pwafd LkEkRkYk (i) o (ii) lekUrj gS

vr% leh (i) esa x = 0, y = o j[kus ij z = –3 izkIr gksrk gS

vr% lery (i) ij dksbZ fcUnq p(0, 0, –3) izkIr gqvkA

fcUnq p(0, 0, –3) ls lery (ii) ij Mkys x;s yac dh yackbZ gh nksuksa leryksa

ds chp nwjh gksxhA

vr% nksuksa leryksa dh chp dh nwjh & 2 2 2

4 4 2 5
4 4 2

x y z− + +
+ +

4 0 4 0 2 3 5
16 16 4

× − × + × − +
+ +

6 5 1
636

− + −=

mRRkj 5 4
0

sinI xdx
π

= ∫
= ( ) 4

0
cos x

π
−
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= ( )cos cos0 (cos45º cos0)4
π− − = − −

= 1 2 2 11 1 22 2
   − −− − = − =      

mÙkj 6 vOkdYk LkEkhdj.k

cosdy x x
dx

=

 ⇒ dy = x cos x dx
integrating b.s.

cosdy x xdx c= +∫ ∫

y     = cos . cosdx xdx x xdx c
dx

− +∫ ∫ ∫
y     = .sin 1.sinx x xdx c− +∫
y     = .sin ( cos )x x x c− − +

y     = .sin cosx x x c+ +
mÙkj 7 CkqfYk¸kUk CkhTkXkf.kRk [ ], , 'B +  ds fdLkh vOk¸kOk x ds fYk,

⇒ x .x = x.x + 0
= x.x +x. x'
= x (x+x')
= x.1 (Q x + x' = 1`)
= x

x.x = x
mÙkj 8 ;g ,d Hkk"kk vuqoknd gS tks iwjk izksxzke ,d ckj i<+rs gSa ,oa xyfr;ka jfgr gksus

ij mls e'khu Hkk"kk ds dksM esa cnyrs gSa vFkkZr fdlh mPp Hkk"kk izksxzke dks psd

djrs gSa ,oa psd djus ds i'pkr e'khuh Hkk"kk esa cnyrs dk;Z djrs gSaA ;g rhoz

xfr esa vuqokn djrs gSaA tSls dkscksy dEikbyj] ikLdy dEikbyj] lh dEikbyj

vkfnA

mÙkj 9-
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + + ...............(i)

⇒ x + 1 = A(x+3) + B(x+2) ...............(ii)
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;fn x = –3

x dk eku leh- (ii) esa j[kus ij

–3+1 = B(–3+2) + 0

–1 = – B ⇒   B =  1

;fn x = –2

x dk eku leh- (ii) esa j[kus ij

–2+1 = 0 + A(–2+3)

–1 = A ⇒   A =  –1

∴ A – B =  –1 – 1   =   –2

mÙkj 10- fn;k x;k gS

=
1 cos sintan

cos sin
x x
x x

− − 
 + 

acosx dk va'k o gj esa Hkkx nsus ij

=
1 1 tantan

1 tan
x
x

− − 
 + 

=
1

tan tan
4tan

tan tan
4

x

x

π

π
−

 − 
 
 +
 

1 tan
4
π =  

Q

  = ( )1tan tan 4 xπ− −  Qlw= 
tan tantan( )

1 tan tan
A BA B

A B
−− =

−

= 4
xπ −  

mÙkj 11 cy  3 2F i j k= + +

fn;s x;s fcUnqvksa ds funsZ'kkad ¼1] 2] 3½ ,oa ¼4] 2] &1½ gSA

vr% foLFkkiu (4 2 ) ( 2 3 )d i j k i j k= + − − + +

3 0 4d i j k= + −
vr% fd;k x;k dk;Z .w F d=
w = ( 3 2 ).(3 0 3 )i j k i j k+ + + +
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w = 3.i.i + 9.i.j + 6.i.k + 0.i.j + 0.i.j + 0.j.k. –4.i.k – 12.j.k. –8.k.k

Q  i.i = j.j = k.k = 1 rFkk  i.j = j.k = k.i = 0
w = 3 – 8  = –5

mÙkj 12 vOkdYk LkEkhdj.k

1dy x y xy
dx

= − + −

( ) ( )1 1dy x x y
dx

= − + −

( )( )1 1dy y x
dx

= + −

( ) ( )1 1
1

dy x dx
y

= −
+

( ) ( )1 1
1

dy x dx
y

= −
+∫ ∫

2

log(1 )
2
xy x c+ = − +

mÙkj 13- ikls esa 6 vad gksrs gSaA

vr% izfrn'kZ lef"V  S = {1, 2, 3, 4, 5, 6}

n(S) = 6

,oa blesa ls fo"ke vad = {1, 3, 5}
n(E) = 3

Ikzkf¸kdRkk ¾ 
( ) 3 1
( ) 6 2

n E
n S

= =

mRRkj 14 fn¸kk gS QYkUk

. .f x y y z= +

x y

y

+

z

–
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mÙkj 15 lapkyu iz.kkyh dks pykus ds lkFk&lkFk dEI;wVj ds fofHkUu Hkkxksa dks fu;af=r

Hkh djrh gSA dEI;wVj ds fofHkUu fMokblksa esa leUo; LFkkfir djrs gq, ;wtj

¼mi;ksxdrkZ euq";½ ,oa dEI;wVj e'khu ds chp laca/k LFkkfir djus esa ;g

lk¶Vos;j lgk;d fl) gksxkA

mÙkj 16 fn¸kk gS f(x) = x2 – 5x + 7
Put x = A in (i)
f(A) = A2 – 5A + 7I

 A  =  
3 1
1 2

 
 − 

 and  I  =  
1 0
0 1

 
 
 

 A2  =   A.A  = 
3 1
1 2

 
 − 

3 1
1 2

 
 − 

 = 
9 1 3 2
3 2 1 4
− + 

 − − − + 

    =  
8 5
5 3

 
 − 

LkEkhdj.k (ii) Lks

f(A) = A2 – 5A + 7I

=  
8 5
5 3

 
 − 

 – 5
3 1
1 2

 
 − 

 + 7
1 0
0 1

 
 
 

=  
8 5
5 3

 
 − 

 – 
15 5

5 10
 
 − 

 + 
7 0
0 7

 
 
 

=
8 15 7 5 5 0

5 5 0 3 10 7
− + − + 

 − + + − + 
  =  

0 0
0 0

 
 
 

 = 0

¼vFkOkk½

A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks

∴  A  =  

2 3 1
3 4 1
3 7 2
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= 2 ( 8 – 7) – 3 (6 – 3) + 1 (21 – 21)
= 2 – 9 + 9
= 2

∴  Cofactor of A:- A11  =  1 A21  =  1 A31  =  –1
A12  =  –3 A22  =  1 A32  =  1
A13  =  9 A23  =  –5 A33  =  –1

∴  Adj  A:-

11 21 31

12 22 32

13 23 33

A A A
A A A
A A A

 
 
 
  

  =  

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

∴  A–1 =   
AdjA

A   = 
1
2

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

mÙkj 17- fn¸kk gS

y = 1 1tan
1

x
x

− +
−

........(i)

EkkUkk x = cosθ  lehdj.k (i) ls

y = 1 1 costan
1 cos

θ
θ

− +
−

 = 

2

1
2

2cos
2an

2sin
2

θ

θ
−

 = 
21 2cottan 2
θ−

y = ( )1 2cottan 2
θ−   = ( )1tan tan 2 2

π θ−  − 

y = ( )2 2
π θ−   = 11 cos2 2 xπ −−

Diff. w.r. to x

11 cos2 2
dy d x
dx dx

π − = − 

   =  0 – 2 2

1 11
2 1 2 1x x

 − = − − 

¼vFkOkk½

EkkUkk y = 
log x

x
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Diff. w.r. to x

2

1. log .1x xdy x
dx x

−
=  = 2

1 log x
x

−
........(ii)

Again Diff. w.r. to x

( )

2
2

22 42

10 (1 log )2
2 (1 log )

x x x
d y x x xx
dx xx

 − − −  − − − = =

    = 4

2 2 logx x x x
x

− − −
 = 4

( 3 2 log )x x
x

− +

    = 3

3 2log x
x

− +
........(iii)

Condition for Maxm or Minm is

0dy
dx

 =  
 puting (ii)

   ∴ 0 =  2

1 log x
x

−

⇒ 1 – logx = 0 ⇒ logx = 1 ⇒ logx = logex
⇒ x = e

∴  
3

3 3

3 2log  ed y eat x e
dx e

+= =

    = 3

3 2
e

− +
 = 3

1
e
−

 = –ve

∴  The given function is Maxm at x = e.

∴   Maxm value at x = e = y = 
loge e

e  = e.

mÙkj 18- fn¸kk gS u ¾ 30 Ekh-@Lksds.M

ekkUkk vHkh"V LkEk¸k t RkFkk vHkh"V Å¡PkkbZ Ikz{ksIk fCkanq Lks h gS RkFkk XkqROkh¸k g gSA

IkzFkEk fLFkfRk h = ut – ½gt2

h = 30t – ½gt2 ........(i)
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f}Rkh¸k fLFkfRk Eksa u ¾ 0] h = 90 – h

∴ 90 – h  ¾  0 – ½gt2

90 – h  ¾ ½gt2 ........(ii)
Adding (i) and (ii)

90  =  30 t

t    =  
90
30   =   sec.

Putting the value of t = 3 in eqn. (i)
h = 30.3 – ½g(3)2

h = 90 – ½×9.8×9

h = 90 – 4.9×9

h = 90 – 44.1  =  45.9 ehVj

¼vFkOkk½

OP = a, OQ = b

EkkUk fYk¸kk fd nksUkksa fLFkfRk¸kksa Eksa O Lks Ikz{ksIk OksXk u gS RkFkk A Yk{¸k gS A EkkUk

fYk¸kk fd OA=R RkFkk O Lks TkkUks OkkYks {kSfRkTk RkYk dks Ikz{ksI¸k P RkFkk Q Ikj

vk?kkRk djRkk gS TkCkfd Ikz{ksIk dks.k ØEk'k% α  RkFkk β  gS RkCk nksUkksa fLFkfRk¸kksa Eksa

{kSfRkTk IkjkLk ØEk'k% R – a RkFkk R + b gksXkk vRk%

R – a =
2

sin 2u
g

α ...........(i)
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R + b =
2

sin 2u
g

β ...........(ii)

LkEkhdj.k (i) dks b Lks RkFkk (ii) dks a Lks Xkq.kk dj TkksM+Uks Ikj

R(b– a)  = ( )
2

sin 2 sin 2u b a
g

α β+

R =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 
...........(iii)

 EkkUkk fd Yk{¸k A Ikj vk?kkRk djUks ds fYk, mIk¸kqDRk mRFkkUk θ  gS RkCk

R =
2

sin 2u
g

θ ...........(iv)

LkEkhdj.k (iii) vkSj (iv) dh RkqYkUkk djUks Ikj
2

sin 2u
g

θ  =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 

sin 2 sin 2sin 2 a b
a b
β αθ +=

+

θ   = 
1 sin 2 sin 2sin a b

a b
β α− + 

 + 

mÙkj 19 ∆  = 

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+

C1 – C2     ,     C2 – C3

       =  

0 1
1

0 1

a
b b

c c
−

− +

R2 – R1

       =  

0 1
0

0 1

a
b a b

c c
− −

− +
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       = a{b(1+c)+0} – 0 + 1 { –c(–b–a) – a}

       = ab(1 + c) + c (a + b)

       = ab + abc + ac + bc   = abc + bc + ca + ab

       =
1 1 11abc
a b c

 + + +  

¼vFkOkk½

∆  =

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

C1 +(C2  + C3)

   =

2 2 2
2 2 2 2
2 2 2 2

a b c a b
a b c b c a b
a b c a c a b

+ +
+ + + +
+ + + +

C1 Eksa Lks ¼2a + 2b + 2c½ dks common fUkdkYkk

   = 2¼a + b + c½ 

1
1 2
1 2

a b
b c a b

a c a b
+ +

+ +

R1 – R2     and     R2 – R3

   = 2¼a + b + c½ 

0 ( )
0 ( )
1 2

a b c b
a b c a b c

a c a b

− + +
+ + − + +

+ +

   = 2¼a + b + c½ [0 + ¼a + b + c½{ 0 + (a + b + c)} + 0]

   = 2¼a + b + c½3

mÙkj 20- fn¸kk gS 2 21 1 1y x x y− + − = .........(i)

EkkUkk x = sinθ  and y = sinφ
put in eqn. (i)

2 2sin 1 sin sin 1 sin 1φ θ θ φ− + − =
2 2sin cos sin cos 1φ θ θ φ+ =
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sin cos sin cos 1φ θ θ φ+ =
sin( ) 1θ φ+ =

( )1sin 1θ φ −+ =

( )1 1 1sin sin sin 1x y− − −+ =
diff. w. r. to x

2 2

1 1 0
1 1

dy
dxx y

+ =
− −

2 2

1 1
1 1

dy
dxy x

= −
− −

2

2

1
1

ydy
dx x

−= −
−

 = 
2

2

1
1

y
x

−
−

∴
2

2

1 0
1

dy y
dx x

−+ =
−

¼vFkOkk½

fn¸kk gS ¸kfn ( sin )x a t t= + ..........(i)

vkSj (1 cos )y a t= − ..........(ii)
diff (i) and (ii) w.r. to t.

(1 cos )dx a t
dt

= + ..........(iii)

and, (0 sin ) sindy a t a t
dt

= + = ..........(iv)

LkEkhdj.k (iv) dks LkEkhdj.k (iii) Lks HkkXk nsUks Ikj

dy
dx = 

sin
(1 cos )
a t

a t+  = 
sin

(1 cos )
t

t+  = 2

2sin cos2 2
2cos 2

t t

t

     =  
sin 2
cos 2

t

t   =  tan 2
t

mÙkj 21- nh gqbZ js[kk,¡
1 2 3

3 2
x y z

k z
− − −= =

− .............(i)
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RkFkk
1 5 6

3 1 5
x y z

k
− − −= =

− .............(i)

js[kk ds (i) ds fnd~ vUkqIkkRk = –3, 2k, 2 ⇒ a1, b1, c1

js[kk (ii) ds fnd~ vUkqIkkRk = 3k, 1, –5 ⇒ a2, b2, c2

js[kk,¡ (i) Ok (ii) IkjLIkj YkaCkOkRk gSa Rkks IkzfRkCka/k

a1a2 + b1b2+ c1c2 = 0
⇒ (–3) (3k) + (2k) (1) + 2 (–5) = 0

⇒ –9k + 2k – 10 = 0

⇒ –7k  – 10 = 0
⇒ –7k  = 10

⇒ k  = 
10
7

−

¼vFkOkk½

fn¸kk gS& XkksYks dk LkEkhdj.k

⇒ 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0

⇒ x2+y2+z2 + 2x – 
6
5 y + 

8
5 z + 5 = 0

u = 1, v = 3
5− , w = 4

5 ,  d = 1

dsaæ ¾ (–u, –v, –w)  =  ¼&1] 3
5

4
5− )

f«kT¸kk ¾ 2 2 2u v w d+ + −

¾ 9 161 125 25+ + −

¾ 25
25  ¾ 1  ¾ 1

mÙkj 22- EkkUk fYk¸kk fd P RkFkk Q CkYkksa dk Ikfj.kkEkh R gS Rkks]
2 2 2 2 cosR P Q PQ α= + +  ls

IkzFkEk fLFkfRk Eksa
2

2 2 2 2(2 1) 2 cosm P Q P Q PQ α + + = + + 

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cosm P Q P Q PQ α+ + − + =
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⇒ ( )2 2 2(2 1) 1 2 cosm P Q PQ α + − + = 

⇒ ( )2 2 2(4 4 ) 2 cosm m P Q PQ α+ + =

⇒ ( )2 24 ( 1) 2 cosm m P Q PQ α+ + = .......(i)

f}Rkh¸k fLFkfRk Eksa

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cos
2

m P Q P Q PQ π α − + = + + −  

⇒ ( )2 2 2(2 1) 1 2 secm P Q PQ α − − + = 

⇒ ( )2 24 ( 1) 2 secm m P Q PQ α− + = .......(ii)

LkEkhdj.k (i) ,Oka (ii) Lks &&&&&

⇒
( )
( )

2 2

2 2

4 ( 1)2 sec
2 cos 4 ( 1)

m m P QPQ
PQ m m P Q

α
α

− +
=

+ +

⇒
sec ( 1)
cos ( 1)

m
m

α
α

−=
+

⇒
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½

EkkUkk LkHkh cyksa dk Ikfj.kkEkh CkYk R gS Rkks Ikfj.kkEkh CkYk R, OX fn'kk Lks θ
dks.k CkUkkRkk gSA

CkYkksa dks OX RkFkk OY fn'kk Eksa fOk¸kksfTkRk djUks Ikj

cos cos0 2 cos60º 3 3 cos150º 4 cos300ºR p p p pθ = + + +

=  ( ) ( )31 1(1) 2 3 42 2 2p p p p + + − +  

=  9 22 2
p pp p p+ − + = − .......(i)

sin sin 0 2 sin 60º 3 3 sin150º 4 sin300ºR p p p pθ = + + +

=   ( )3 31(0) 2 3 3 42 2 2p p p p   + + + −      



62
Akash Computer

3 3 33 2 32 2p p p p+ − = .......(ii)

LkEkhdj.k (i) Ok (ii) dks OkXkZ djds TkksM+Uks Ikj
2

2 2 2 2 23cos sin 4 4
pR R pθ θ+ = +

2 2      R p R p+ ⇒ =

LkEkhdj.k (ii) dks LkEkhdj.k (i) Lks HkkXk nsUks Ikj

3sin 2 tan 3 tan120º
cos

2

pR
pR

θ θ
θ

= ⇒ = − =−

⇒  120ºθ =
mRrj 23 fn¸kk gS& x      y = f(x) = ex

1 2 y1

1.5 2.4 y2

2 2.7 y3

2.5 2.8 y4

3 3 y5
3.5 2.6 y6

4 2.1 y7

a = 1, b = 4, n = 6, h = 
4 1 3 1

6 26
b a

n
− −= = =

LkEkYkaCk PkRkqHkqZTkh¸k fUk¸kEk Lks]

[ ]4

1 2 2 3 4 5 61
( ) ( ) 2(

2
hf x dx y y y y y y y= + + + + + +∫

     = [ ]1 (2 2.1) 2(2.4 2.7 2.8 3 2.6)
2 2

+ + + + + +
×

     = [ ]1 (4.1) 2(13.5)
4

+

     = [ ]1 4.1 27
4

+
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     = 
31.1 7.775

4
=  bdkbZA

¼vFkOkk½

fn¸kk gS& f(x) = ex

x y = f(x) = ex

0 1 y1

1 2.72 y2

2 7.39 y3

3 20.09 y4

4 54.60 y5

a = 0, b = 4, n = 4, h = 
4 0 1

4
b a

n
− −= =

∴ Simpson rule

[ ]4

1 5 2 4 30
( ) 4( ) 2( )

3
x he dx y y y y y= + + + +∫

 = [ ]1 (1 54.60) 4(2.72 20.09) 2(7.39)
3

+ + + +

 = [ ]1 55.60 4(22.81) 14.78
3

+ +

 = [ ]1 55.60 91.24 14.78
3

+ +

 = [ ]1 161.62
3   =  53.87
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mRRkj 24- I  = 3sec xdx∫ ...........(i)

2

2

3

3

3

sec .tan sec .tan .tan

sec .tan sec .tan .

sec .tan sec .(sec 1).

sec .tan (sec sec ).

sec .tan sec sec

sec .tan sec sec

sec .tan log(sec tan )
sec .ta

x x x x xdx

x x x x dx

x x x x dx

x x x x dx

x x xdx xdx

I x x xdx xdx
I x x I x x dx
I I x

−

−

− −

− −

− +

= − +

= − + +
+ =

∫
∫
∫
∫
∫ ∫

∫ ∫

[ ]

n log(sec tan )
2 sec .tan log(sec tan )

1 sec .tan log(sec tan )
2

x x x
I x x x x

I x x x x

+ +
= + +

= + +

¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫ ...........(i)

EkkUkk sinx θ= ] cosdx dθ θ=
put in (i)

I =  
( )1

2

sin sin sin
.cos

1 sin
d

θ θ
θ θ

θ

−

−∫

I =  
sin . cos

cos
dθ θ θ θ

θ∫   = sin dθ θ θ∫

I =  sin sindd d d
d

θ θ θ θ θ θ θ θ
θ

 −   ∫ ∫

I =  cos 1.cos dθ θ θ θ+ ∫
I =  21 sin sinθ θ− − +
I =  1 2sin 1x x x−− − +
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I =  1 2sin 1x x x−− −
mÙkj 25- x y x x− y y− ( )( )x x y y− − 2( )x x− 2( )y y−

65 67 &3 &2     6 9 4

66 68 &2 &1     2 4 1

67 66 &1 &3     3 1  9

68 69   0  0     0  0  0

69 72   1  3     3 1 9

70 72   2  3     6 4 9

71 69   3  0     0 0 9

x∑ y∑ ( )( )x x y y− −∑ 2( )x x−∑ 2( )y y−∑
=476 =483 = 20 = 28 = 32

476 68
7

x
x

n
= = =∑

483 69
7

y
y

n
= = =∑

2 2

( )( ) 20 20
28 32 4 56( ) ( )

x x y y
r

x x y y

− −
= = =

− −
∑

∑ ∑
5 5 5 5 0.67

2 3.74 7.4856 2 14
= = = =

×

¼vFkOkk½

nks regression line y on x  RkFkk x on y ØEk'k%

( )y x
yy m r x m
x

σ
σ

− = − .......(i)

and ( )x y
xy m r y m
y

σ
σ

− = − .......(ii)

js[kk (i) dh IkzOk.kRkk   1
ym r
x

σ
σ

=

js[kk (ii) dh IkzOk.kRkk  2
ym

r x
σ
σ

=
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EkkUkk js[kkvksa ds CkhPk dk dks.k θ  gS Rkks]

2 1

1 2

tan
1
m m

m m
θ −=

+

tan
1

y yr
r x x

y yr
r x x

σ σ
σ σθ σ σ

σ σ

−
=

+
 = 

2

2

21

y r y
r x

y
x

σ σ
σ
σ
σ

−

+
 = 

2

2 2

2

1y r
x r
x y

x

σ
σ
σ σ

σ

 −
 
 

 +
 
 

( )
2 2

2 2

1tan r y x
r x x y

σ σθ
σ σ σ

 −= ×  + 

∴   
2

2 2

1tan r x y
r x y

σ σθ
σ σ

    −=    +   

mÙkj 26 fn¸kk gS OkØ dk LkEkhdj.k x2 = 4y

..........(i)

RkFkk js[kk dk LkEkhdj.k x = 4y – 2 ..........(ii)

LkEkhdj.k (i) Ok (ii) Lks

x2 = x + 2

x2 – x – 2 = 0

⇒ x  = 1 1 8 1 3 2, 1
2 2

± + ±= = −

LkEkhdj.k (ii) Eksa EkkUk j[kUks Ikj

¸kfn x  = 1 Rkks y  =  1
4

¸kfn x  = 2 Rkks y  =  1

fCkanq A RkFkk B ds fUknsZ'kkad ØEk'k% A¼2] 1½ RkFkk B( )11, 4−  gksaXksA

vHkh"V {ks«kQYk AOB
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¾
22

1

2
4 4

x x dx
  +  −       

∫

¾
22

1

1
4 2 4
x x dx

 
+ − 

 
∫

¾

22 3

1

1
4 2 2 12

x x x

−

 
+ − 

 

¾

22 3

18 2 12
x x x

−

 
+ − 

 
  ¾  

4 2 8 1 1 1
8 2 12 8 2 12

    + − − − +        

¾
1 2 1 1 1 1 1 11
2 3 8 2 12 8 2 12

    + − − + − − − −        

¾
2 1 12
3 8 12

− − −   ¾  
48 16 3 2

24
− − −

 ¾ 
48 21

24
−

¾
27
24

   ¾  9
8 bdkbZ mÙkj

¼vFkOkk½

I = 4

0
log(1 tan )x dx

π
+∫ ......(i)

=
4

0
log 1 tan

4
x dx

π π  + −    ∫

=
4

0

tan tan
4log 1

1 tan .tan
4

x
dx

x

π
π

π

 − 
+ 

+ 
 

∫

=
4

0

1 tanlog 1
1 tan

x dx
x

π − + + ∫

=
4

0

1 tan 1 tanlog
1 tan

x x dx
x

π + + − 
 + ∫

=
4

0

2log
1 tan

dx
x

π  
 + ∫
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= ( )4 4

0 0
log 2 log 1 tandx x dx

π π
− +∫ ∫

I = 4

0
log 2dx I

π
−∫ by (i)

I+I = 4

0
log 2dx

π

∫
2I = 4

0
log 2 dx

π

∫ =  ( ) 4
0

log 2 x
π

 =  ( )log2 04
π −

2I = log 24
π

I = log 28
π

mRrj 27 fn¸kk gS nks js[kkvksa ds LkEkhdj.k

( ) (2 )r i j t i j k= + + − + ............(i)

RkFkk (2 ) (3 5 2 )r i j k s i j x= + = + − + ............(ii)

LkEkhdj.k (i) Lks

1 1              2a i j b i j k= + = − +

LkEkhdj.k (ii) Lks

2 22      3 5 2a i j k b i j k= + − = − +

∴ 1 2 2 1 1
3 5 2

i j k
b b× = −

−

  =  i(–2 + 5) – j(4 – 3) + k(–10 + 3)
  = 3i – j – 7k

1 2 b b×   = 9 1 49 59+ + =

2 1 ( ) ( )a a i j k i j− = + − − +

  =  i – k

U¸kwUkRkEk nwjh ¾ 
2 1 1 2

1 2

,  
 

a a b b
b b

 − × 
×

¾  
( ) ( )2 1 21

1 2

,  
 

a a b b
b b

− ×
×
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¾  
( ) ( )1 , 3 7

59
i k i j k− − −

 = 
3 0 7

59
+ +

¾  
10
59  mÙkj A

¼vFkOkk½

fn¸kk gS AB XkksYks dk O¸kkLk gS fTkLkds

fUkns Z'kk ad ØEk'k% ¼2]&3]4½ RkFkk

&5]6]7½ gS

EkkUkk O EkwYk fCkanq gSA O ds LkkIks{k A

RkFkk B ds fLFkfRk Lkfn'k ØEk'k%

2 3 4a i j k= − +

5 6 7b i j k= − + − ]       OP r=

XkksYks dk LkEkhdj.k  ( ) ( ). 0r a r b− − =

⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− − + − − + − =      

⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− + − + − + =       .......(i)

;g vHkh"V lehdj.k gSA

XkksYks dk dkfRkZdh¸k LkEkhdj.k]

1 2 1 2 1 2( )( ) ( )( ) ( )( ) 0x x x x y y y y z z z z− − + − − + − − =

⇒ 1( 2)( 5) ( 3 )( 6) ( 4)( 7) 0x x y y z z− + + + − + − + − =

⇒ 2 2 2 3 3 3 56 0x y z x y z+ + + − + − =

LIk"VRk% bLk XkksYks dk dsanz ( )3 3 3, ,2 2 2− −  gSA

RkFkk f«kT¸kk 9 9 9 564 4 4+ + +  =   
251
2
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gkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kkgkbZ Ldwy lfVZfQdsV ijh{kk
High School Certificate Examination

lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=lsEiy&iz'u i=
SAMPLE PAPER

fo"k; %&fo"k; %&fo"k; %&fo"k; %&fo"k; %& (Subject) - xf.krxf.krxf.krxf.krxf.kr le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk le; 3 ?k.Vk (Time- 3 Hrs)
d{kk %&d{kk %&d{kk %&d{kk %&d{kk %& (Class) - ckjgohackjgohackjgohackjgohackjgoha iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 iw.kkZad 100 (M.M.)

Set - C

(Instruction)     & ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½& ¼funsZ’k½
1- lHkh iz'u gy djuk vfuok;Z gS A

Attempt all the Question
2- iz'u Øekad 01 esa 10 vad fu/kkZfjr gS A nks dky[k.M gS A [k.M ^^v** esa 05

cgqfodYih; iz'u rFkk [k.M ^^c** esa 05 fjDr LFkkuksa dh iwfrZ vfkok mfpr

laca/k tksfM, A izR;sd iz'u ds fy, 1 vad vkcafVr gS A

Q. No. 01 Carries 10 Marks. There are two sub-section, Section A is
Multiple choice carries 05 marks and section B is fill in the blanks or
match the column carries 05 marks.

3- iz'u Øekad 02 ls iz'u Øekad 09 rd vfr y?kqmRrjh; iz'u gS A izR;sd iz'u

ij 02 vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 30 'kCn A

Q. No. 2 to 09 are very short answer type question & it carries 02 marks
each. Word limit is maximum 30.

4- iz'u Øekad 10 ls iz'u Øekad 15 rd y?kqmRrjh; iz'u gS A izR;sd iz'u ij 03

vad vkcafVr gS A mRrj dh vf/kdre 'kCn lhek 50 'kCn A

Q. No. 10 to 15 are short answer type question & it carries 03 marks
each. Word limit is maximum 50.

5- iz'u Øekad 16 ls iz'u Øekad 21 rd y?kqmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 04 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 75 'kCn A

Q. No. 16 to 21 are short answer type question & it carries 04 marks
each. Each question has internal choice. Word limit is maximum 75.
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6- iz'u Øekad 22 ls iz'u Øekad 25 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 05 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 100 'kCn A

Q. No. 22 to 25 are long answer type question & it carries 05 marks
each. Each question has internal choice. Word limit is maximum 100.

7- iz'u Øekad 26 ls iz'u Øekad 27 rd nh?kZmRrjh; iz'u gS A izR;sd iz'u esa

vkarfjd fodYi gS vkSj izR;sd iz'u ij 06 vad vkcafVr gS A mRrj dh vf/kdre

'kCn lhek 150 'kCn A

Q. No. 26 to 27 are long answer type question & it carries 06 marks
each. Each question has internal choice. Word limit is maximum 150.
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Ikz'Uk 1 ¼v½ Lkgh fOkdYIk dk  Pk¸kUk dhfTk, &

1-

1 2 3
4 5 6
7 8 9

 dk EkkUk D¸kk gksXkk&

(a) 0 (b)  15

(c) 19 (d)  27

2- vkO¸kwg A = 

0
0

0

h g
h f
g f

 
 − 
 − − 

 dkSUk Lkk vkO¸kwg gSA

(a) fOkd.kZ vkO¸kwg (b)    LkEkfEkRk vkO¸kwg

(c) fo"ke LkEkfEkRk vkO¸kwg (d)   RkRLkEkd vkO¸kwg

3- 1dx∫  dk EkkUk gksXkk&

(a) 1 (b)  0

(c) x (d)  –1

4- nks LkEkRkYkksa a1x + b1y + c1z + d1 = 0 RkFkk a2x + b2y + c2z + d2 = 0 ds

LkEkkUkkaRkj gksus dk izfrca/k D;k gksXkk &

(a) a1a1 = b1b1 = c1c1 (b)  1 1 1

2 2 2

a b c
a b c

= =

(c) a1a1 + b1b1 + c1c1 = 0 (d) buesa ls dksbZ ugha

5- LkgLkaCka/k Xkq.kk¡d] nks lekJ;.k xq.kkadksa dk D;k gksxk\

(a) LkekUrj ek/; (b)  xq.kksRrj ek/;

(c) gjkRed ek/; (d)  buesa ls dksbZ ugha

Que 1 (A) Choose the correct answer-

1. The value of 

1 2 3
4 5 6
7 8 9

 is -

(a) 0 (b)  15

(c) 19 (d)  27
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2. Matrix A = 

0
0

0

h g
h f
g f

 
 − 
 − − 

 in which type of matrix -

(a) Diagonal matrix (b)    Scalar matrix

(c) Odd scalar matrix (d)   square matrix.

3. The value of 1dx∫  is -

(a) 1 (b)  0

(c) x (d)  –1

4. The condition that the place a1x + b1y + c1z + d1 = 0 and a2x + b2y + c2z

+ d2 = 0 are mutually perpendicular is -

(a) a1a2 = b1b2 = c1c2 (b)  1 1 1

2 2 2

a b c
a b c

= =

(c) a1a2 + b1b2 + c1c2 = 0 (d) none of the above

5. The coefficient of correlation is the ......................... of coefficient of

regression.

(a) Arithmetic mean (b)  Geometric mean

(c) Hormonic mean (d)  None of the above.

¼c½ fjDRk LFkkUkksa dh IkwfRkZ djks&

1- fCkanqvksa ¼3] 1] &2½ vkSj ¼&2] 1] 3½ Lks TkkUks OkkYkh js[kk ds fnd~ dksT;k;sa &&&&

gksaXksA

2- Dnax dk EkkUk &&& gksXkk A

3- logsecd x
dx  dk EkkUk&&&&&&& gksRkk gSA

4- nks ?kukdkj iklksa dks ,d lkFk Qsadus ij izfrn'kZ lef"V esa dqy vo;oksa dh

la[;k &&&&&& gksxhA

5- fdlh oLrq dks {kSfRkTk Lks α  dks.k izkjafHkd osx u Lks Ikzs{kfIkRk fd¸kk Tkk, Rkks oLrq

dh egRre Å¡pkbZ &&&&& gksXkh A
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(B) Fill in the blanks -

1. The direction cosines of the line passing through the points (3, 1, –2)

and (–2, 1, 3) is ............................

2. The value of Dnax is ...........................

3. The value of logsecd x
dx  is ........................

4. Total number of ways in which two dice may be thrown is .................

5. A particle is projected with a velocity u at an angle of α . The greatest

height is ................

Ikz'Uk 2- fLk) dhfTk, fd 
1 11 42tan cos 53

− −  =  
-

Prove that  
1 11 42tan cos 53

− −  =  
-

Ikz'Uk 3- ;fn  3 2a i j k= + −  rFkk  3b i k= +  rks a b×  dk eku Kkr djks A

If 3 2a i j k= + −  and 3b i k= + , then find the value of a b× .

Ikz'Uk 4- fcUnq (7, 14, 5) ls lery 2x + 4y – z   = 0 ij Mkys x;s yac dh yackbZ Kkr

dhft,A

Find the length of the perpendicualr from the point (7, 14, 5) to the plane

2x + 4y – z   = 0.

Ikz'Uk 5-
2

2
cos xdx

π

π−∫  dk EkkUk KkRk dhfTk,A

Evaluate 2

2
cos xdx

π

π−∫ -

Ikz'Uk 6- vOkdYk LkEkhdj.k sindy x x
dx

=  dk eku Kkr dhfTk, A

Solve the differential equation sindy x x
dx

= -

Ikz'Uk 7- CkqfYk¸kUk CkhTkXkf.kRk [ ], , 'B +  ds fdLkh vOk¸kOk x ds fYk, fLk) dhfTk, fd

x+x = x.
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If [ ], , 'B +  is Boolean Algebra and x B∈  then prove that x+x = x.

Ikz'Uk 8- dEI;wVj dh fo'ks"krk,a fyf[k;sA

Write the uses of computer.

Ikz'Uk 9- ¸kfn 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + +  gS Rkks A . B dk EkkUk KkRk dhfTk, A

If 
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + + , then find the value of A . B.

Ikz'Uk 10- LkjYkRkEk :Ik Eksa O¸kDRk dhfTk, 
2

1 1 1tan x
x

−
 + −
   

-

Write 
2

1 1 1tan x
x

−
 + −
   

 in simplest form.

Ikz'Uk 11- ;fn 2 2 2 ,   2a i j k b i j k= − + = + −  rFkk c j k= +  gks rks , ,a b c    dk

eku Kkr dhft, A

If 2 2 2 ,   2a i j k b i j k= − + = + −  and c j k= +  then find the value of

, ,a b c   .

Ikz'Uk 12- fuEu vOkdYk LkEkhdj.k 2 2(1 ) 2 4dyx xy x
dx

+ + =  dk lekdyu xq.kkad Kkr

dhft,A

Find the integrating factor of differential equation 2 2(1 ) 2 4dyx xy x
dx

+ + = -

Ikz'Uk 13- rk'k ds iRrksa dh xM~Mh ls ;kn`PN;k fudkys tkus ij mlds gqdqe dk iRrk ;k

bDdk vkus dh izkf;drk Kkr dhft,A

A card is drawn from an ordinary pack of cards find the probability of

getting ace or a spade.

Ikz'Uk 14- CkqfYk¸kUk QYkUk ( , , ) . .( ' ')f x y z x y z x y= + +  dk fLOkfPkaXk IkfjIkFk [khafPk, A

Draw switching circuit for the Boolean function

( , , ) . .( ' ')f x y z x y z x y= + +
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Ikz'Uk 15- lwpuk izkS|ksfxdh esa eYVhehfM;k ds mi;ksx gsrq D;k&D;k vko'd midj.k gS\

What is multimedia? Write the required configuration to install it?

Ikz'Uk 16- ¸kfn y = 1 1tan
1

x
x

− +
−

 gks Rkks 
dy
dx  dk EkkUk KkRk dhfTk,

If y = 1 1tan
1

x
x

− +
−

, then find the value of 
dy
dx .

¼vFkOkk½

log x
x  dk mfPPk"B EkkUk KkRk dhfTk, A

Find the maximum value of 
log x

x .

Ikz'Uk 17- ,d d.k 30 fEkUkV Lksds.M ds OksXk Lks ÅIkj Ikz{ksfIkRk fd¸kk Xk¸kk RkFkk mLkh LkEk¸k

,d nwLkjk d.k mLkh m/OkkZ?kj js[kk Ikj 90 EkhVj dh Å¡Pkkb Lks UkhPks fXkjk¸kk Xk¸kk

KkRk dhfTk, fd Oks dCk vkSj dgka fEkYksaXks A

A particle is projected upwards with a velocity of 30 m/sec. and at the

same time another particle is left fall from a height of 90 m in the same

vertical line. Find when and where they will meet?

¼vFkOkk½

,d d.k fTkLks Ikz{ksIk fCkanqXkRk {kSfRkTk LkEkRkYk Ikj CkUks ,d Yk{¸k Ikj Ikf{kRk dj

Ikzf{kIRk fd¸kk TkkRkk gSA Yk{¸k Lks a Ekh- bLk vksj fXkjRkk ¼nwj½ fXkjRkk gS TkCkfd

Ikz{ksIk dks.k α  gS RkFkk Yk{¸k b ehVj bl vksj ¼nwj½ fxjrk gS tcfd iz{ksi dks.k

β  gSA ;fn nksUkksa fLFkfRk¸kksa Eksa Ikz{ksIk OksXk ,d LkEkkUk gks Rkks fLk) dhfTk, fd

mIk¸kqDRk mRFkkUk (Elevation)–  
11 sin 2 sin 2sin

2
a b

a b
β α− + 

 + 
 gksXkk A

A particle aimed at a mark which is in a horizontal plane through the

point of projection, falls a feet short of it when the elevation is α  and

goes b feet too far when the elevation is β . Show that, if the velocity of

projection be the same in all cases, the proper elevation is–
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11 sin 2 sin 2sin
2

a b
a b
β α− + 

 + 
.

Ikz'Uk 18- EkkUk KkRk dhfTk, &

Find the vlaue of the determinant :

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+

¼vFkOkk½

EkkUk KkRk dhfTk, &

Find the value of the determinant :

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

Ikz'Uk 19- ¸kfn f(x) = x2 – 5x + 7 Rkks f(A) dk EkkUk KkRk dhfTk,] TkCk A = 
3 1
1 2

 
 − 

If A = 
3 1
1 2

 
 − 

 and f(x) = x2 – 5x + 7, then find he value of f(A)

¼vFkOkk½

¸kfn A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks A–1 dk EkkUk KkRk dhfTk,A

If A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

, then find the value of A–1.

Ikz'Uk 20- k  dk  EkkUk  KkRk  dhfTk,   ¸kfn   js[kk,¡ 
1 2 3

3 2 2
x y z

k
− − −= =

−   RkFkk

1 5 6
3 1 5

x y z
k
− − −= =

−  IkjLIkj YkaCkOkRk gSA
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The line 
1 2 3

3 2 2
x y z

k
− − −= =

−  and 
1 5 6

3 1 5
x y z

k
− − −= =

−  are perpendicu-

lar to each other, then find the value of k.

¼vFkOkk½

¸kfn XkksYks dk LkEkhdj.k 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0 gS Rkks bLkdk dsaæ

RkFkk f«kT¸kk KkRk dhfTk, A

Find the radius and centre of the sphere 5(x2+y2+z2) + 10x – 6y + 8z + 5

= 0.

Ikz'Uk 21- ¸kfn 2 21 1 1y x x y− + − =  gks Rkks fLk) dhfTk, fd 
2

2

1 0
1

dy y
dx x

−+ =
−

If 2 21 1 1y x x y− + − = , then prove that 
2

2

1 0
1

dy y
dx x

−+ =
−

.

¼vFkOkk½

¸kfn ( sin )x a t t= +  RkFkk (1 cos )y a t= −  rks 
dy
dx  dk eku Kkr dhft,A

If ( sin )x a t t= +  and (1 cos )y a t= −  then find the value of 
dy
dx .

Ikz'Uk 22- fUkEUkfYkf[kRk Lkkj.kh Eksa fIkRkk vkSj Ikq«k dh Å¡PkkbZ n'kZk¸kh Xk¸kh gS A bLkLks

Lkg&LkaCka/k Xkq.kkad dh Xk.kUkk dhfTk, &

fIkRkk dh Å¡PkkbZ (x) 65 66 66 67 68 69 70

Ikq«k dh Å¡PkkbZ (y) 67 68 66 69 72 72 69

In the follwing table height of father and son are shown. Calculate the

coefficient of correlation -

Height of father (x) 65 66 66 67 68 69 70

Height of son (y) 67 68 66 69 72 72 69

¼vFkOkk½

¸kfn nks LkEkkJ¸k.k js[kkvksa (Regression lines) ds CkhPk dk dks.k θ  gS Rkks fLk)

dhfTk, fd 
2

2 2

1 .tan r x y
r x y

σ σθ
σ σ

   −=    +  
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If θ  be gthe acute angle between the two regression lines of the variable

x and y, then prove that : 
2

2 2

1 .tan r x y
r x y

σ σθ
σ σ

   −=    +  

Ikz'Uk 23- I = 3sec xdx∫  dk EkkUk KkRk dhfTk, A

Evaluate : I = 3sec xdx∫
¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫  dk EkkUk KkRk dhfTk, A

Evaluate : I =  
1

2

sin
1

x xdx
x

−

−∫

Ikz'Uk 24- dks.k θ  Ikj fØ¸kk dj jgs nks CkYk P vkSj Q dk Ikfj.kkEkh CkYk 2 2(2 1)m P Q+ +

ds CkjkCkj gS A TkCk CkYk 2
π α −  

 dks.k Ikj fØ¸kk djRks gS Rkks Ikfj.kkEkh CkYk

2 2(2 1)m P Q− +  ds CkjkCkj gksRkk gS Rkks fLk) dhfTk, fd 
( 1)tan
( 1)
m
m

α −=
+

Two forces acting at angle θ  are P and Q and has 2 2(2 1)m P Q+ +  as

resultant when they act at angle 2
π α −  

, then resultant force becomes

2
π α −  

, then prove that 
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½

,d d.k Ikj Pkkj CkYk P, 2P, 3 3 P vkSj 4P YkXks gSaA IkgYks RkFkk nwljs] nwljs

rFkk RkhLkjs] RkhLkjs RkFkk PkkSFks CkYkksa ds CkhPk ds dks.k ØEk'k% 60º, 90º, 150º gks rks

Ikfj.kkEkh CkYk dk IkfjEkk.k vkSj fn'kk KkRk dhfTk, A

If four forces P, 2P, 3 3 P and 4P act on a point such that angle be-

tween first and second is 60º, second and third is 90º, third and fourth is

150º. Then find their resultant and direction.
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Ikz'Uk 25- ,d OkØ fUkEUkfYkf[kRk fCkanqvksa Lks gksdj TkkRkk gS&

 x 1 1-5 2 2-5 3 3-5 4

 y 2 2-4 2-7 2-8 3 2-6 2-1

bLkLks LkEkYkECk PkRkqHkqZTkh¸k fUk¸kEk Lks OkØ x–v{k RkFkk js[kkvksa x = 1, x = 4 Lks f?kjs

gq, {ks«k dk {ks«kQYk KkRk dhfTk, A

A curve passes through the following points :

 x 1 1.5 2 2.5 3 3.5 4

 y 2 2.4 2.7 2.8 3 2.6 2.1

using trapezoidal rule find the area bounded by the curve x-axis and the

line x = 1, x = 4.

¼vFkOkk½

fn¸kk Xk¸kk gS fd eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60 LkEkkdYk
4

0

xe dx∫  dk EkkUk fLkEIkLkUk fUk¸kEk Lks KkRk dhfTk, A

Given that eº = 1, e1 = 2.72, e2 = 7.39, e3 = 20.09, e4 = 54.60. Find the

value of 
4

0

xe dx∫  by simpson's rule.

Ikz'Uk 26- OkØ x2 = 4y vkSj js[kk x = 4y – 2 ds CkhPk dk {ks«kQYk KkRk dhfTk, A

Find the area enclosed between the curve x2 = 4y and x = 4y – 2.

¼vFkOkk½

EkkUk KkRk dhfTk, &

Evaluate :

4

0
log(1 tan )x dx

π
+∫

Ikz'Uk 27- mLk XkksYks dk Lkfn'k LkEkhdj.k KkRk dhfTk, fTkLkdk O¸kkLk AB gS Tkgk¡ A vkSj

B ds fUknsZ'kkad A¼2] &3] 4½ RkFkk B¼&5] 4] &7½ fn, gSaA XkksYks ds LkEkhdj.k dk

dkRkhZ¸k :Ik dh KkRk dhfTk, A bLkdh f«kT¸kk vkSj dsaæ Hkh KkRk dhfTk, A

Find the vector equation of the sphere whose diameter is AB and the co-

ordinate of ends A and B are (2, –3, 4) and (–5, 6, –7) respectively. Also

find its equation in carterian form and find radius and centre of the sphere.
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¼vFkOkk½

nks js[kkvksa ds CkhPk dh U¸kwUkRkEk nwjh KkRk dhfTk, fTkUkds Lkfn'k LkEkhdj.k ]

( ) (2 )r i j t i j k= + + − +  RkFkk (2 ) (3 5 2 )r i j k s i j k= + − + − +  gSA

Find the shortest distance between the lines ( ) (2 )r i j t i j k= + + − +

and (2 ) (3 5 2 )r i j k s i j k= + − + − + .
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LksEIkYk IksIkj dk vkn'kZ lsV&C

mÙkj 1- ¼v½ Lkgh fOkdYIk dk Pk¸kUk dhfTk,

1- (a) 0

2- (c) fo"ke lefer LkEkwg

3- (c) x

4- (b) 1 1 1

2 2 2

a b c
a b c

= =

5- (b) xq.kksRrj ek/;

¼c½ fjDr LFkku dks Hkjks&

1- 1 1,0,
2 2

−

2- ( )log nxa a

3- tanx

4- 36

5- T = 
2 sin
2

u
g

α

mÙkj 2-
1 11 42tan cos 53

− −  =  

lw= 
2

1 1
2

12 tan cos
1

xx
x

− − −=
+

ls tgka 
1
3

x =

L.H.S. =

2

1
2

11
3cos
11
3

−

  −    
  +    

=
1 1

811 9 9cos cos1 101 9 9

− −
  −
   =

   +   

=
1 18 9 4cos cos

9 10 5
− −   × =      
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mÙkj 3- fn¸kk gS 3 2a i j k= + −

3b i k= +

a b× = 1 3 2
1 0 3

i j k
−

= i[3 ×3 – 0(–2)] – j[1 ×3 – 1(–2)] + k[1 ×0 – 1×3]
= i[9 – 0] – j[3 + 2)] + k[0 – 3]
= 9i – 5j – 3k

a b× = ( ) ( )2 229 5 3+ − + −

= 81 25 9 115+ + =
mÙkj 4 fn¸kk gS & LkEkRkYk dk LkEkhdj.k

2x + 4y – z  = 2

2x + 4y – z  – 2 = 0 ........(i)

lw= fcUnq (x1, y1, z1) ls lery ax + by + cz+ d = 0  ij Mkys x;s yac dh

yackbZ = 2 2 2

2.7 4.14 1.5 2
2 4 ( 1)
− − −

+ + −

=
14 56 5 5 63 3 21 3 21

4 16 1 21 21
+ − − ×= = =

+ +

mRRkj 5 2

2

cosI xdx
π

π−
= ∫

= [ ] 2

2
sin x

π

π−

= ( )sin sin sin sin2 2 2 2
π π π π − − = +     (Q sin(–x) = –sinx)

= 1+1  = 2

mÙkj 6 vOkdYk LkEkhdj.k

sindy x x
dx

=

 ⇒ dy = x sin x dx
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integrating b.s.

sindy x xdx c= +∫ ∫
y     = sin . sindx xdx x xdx c

dx
− +∫ ∫ ∫

y     = ( cos ) 1.( cos )x x x dx c− − − +∫
y     = cos cosx x xdx c− − +∫
y     = cos sinx x x c− + +  mRrj

mÙkj 7 CkqfYk¸kUk CkhTkXkf.kRk [ ], , 'B +  ds fdLkh vOk¸kOk x ds fYk,

⇒  ck;ka i{k = x + x

= (x + x) . 1 [1] xq.ku rRled gSA]

= (x+x) (x+x') [iwjd fu;e ls x+x' = 1]

= x + (x+x') [forj.k fu;e ls x+x' = 1]
x + (x.x') = (x+x).(x+x')

= x + 0 [iwjd fu;e ls x.x' = 0]

= 0 [ 0 ;ksT; rRled gS ]

vr% x + x = x

mÙkj 8 dEI;wVj dh fo’ks"krk,a fuEufyf[kr gSA

1- laxzg.k {kerk

2- 'kq)rk

3- l{kerk

4- cqf) yfC/k

mÙkj 9-
1

( 2)( 3) 2 3
x A B

x x x x
+ = +

+ + + + ...............(i)

⇒ x + 1 = A(x+3) + B(x+2) ...............(ii)

;fn x = –3

x dk eku leh- (ii) esa j[kus ij

–3+1 = A.0 + B(–3+2)

–2 = – B ⇒   B =  2



85
Akash Computer

;fn x = –2

x dk eku leh- (ii) esa j[kus ij

–2+1 = 0 + A(–2+3) +  B.0

–1 = A ⇒   A =  –1

leh- (ii) vkSj (iii) ls

∴ A . B =  (–1) . 2   =   –2

mÙkj 10- eku yks x = tanθ  vr%  θ   =  1tan x−

∴  
2

1 1 1tan x
x

−
 + −
   

=
2

1 1 tan 1tan
tan

θ
θ

−
 + −
   

=
1 sec 1tan

tan
θ

θ
− − 

  

=
1

1 1
costan sin

cos

θ
θ
θ

−

 − 
 
 
 

 =  
1

1 cos
costan sin
cos

θ
θ
θ
θ

−

− 
 
 
 
 

=
1

1 cos
costan sin
cos

θ
θ
θ
θ

−

− 
 
 
 
 

 = 
1 1 costan

sin
θ

θ
− − 

  

=

2
1

2sin 2tan
2sin .cos2 2

θ

θ θ
−

 
 
  

lw= Q 2cos 1 2sin 2
θθ = −

    Q sin 2sin .cos2 2
θ θθ =

=
1

sin 2tan
cos 2

θ

θ
−

 
 
  
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= ( )1tan tan 2
θ−

= 2
θ

= 11 tan
2

x−

vr%
2

1 1 1tan x
x

−
 + −
   

 =  11 tan
2

x−

mÙkj 11 fn;k gS 2 2 2a i j k= − +

2b i j k= + −
c j k= +  gks rks

lw= , ,a b c   = ( ).a b c×

( )b c× = (2 ) ( )i j k j k+ − × +

= 2 1 1
0 1 1

i j k
−

= i[1.1 – 1(–1)] – j[2.1 – 0(–1)] + k[2.1 – 1.0]
= i[1 + 1] – j[2 – 0)] + k[2 – 0]
= 2i – 2j + 2k

∴  , ,a b c   = ( ).a b c×

vr% foLFkkiu = (2 2 3 ) (2 2 2 )i j k i j k− − × − −
= 2.2 + (–2)(–2) + 3.2
= 4 + 4 + 6
= 14
=

mÙkj 12 vOkdYk LkEkhdj.k

2 2(1 ) 2 4dyx xy x
dx

+ + = .........(i)

⇒
2

2 2
2 4

1 1
dy xy x
dx x x

+ =
+ +

.........(ii)
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leh- (ii) dh rqyuk 
dy Py Q
dx

+ =  ls djus ij

2

2 2
2 4,

1 1
xy xP Q
x x

= =
+ +

∴  I.F. =  .p dxe∫

=   2
2 .

1
xy dx
xe +∫

vc ekuk fd  1 + x2 = t
⇒ 2xdx = dt

∴  I.F. =  
1dt
te∫

=   log te
=   t  = 1 + x2

vr% lekdyu xq.kkad  ¾ 1 + x2

mÙkj 13- izFke fof/k%&

rk'k dh xM~Mh esa iRrksa dh la[;k ¾ 52

52 iRrksa esa ls ,d iRrk fudkyus ds rjhds ¾ 52C1= 52

n(S) = 52

13 gqdqe ds iRrksa esa ls 1 iRrk fudkyus ds rjhds ¾ 13C1= 13

Q gqdqe ds iRrksa esa ls ,d iRrk bDdk 'kkfey gS blfy, 'ks"k cps bDds dh

la[;k ¾ 3

3 bDds esa ls 1 iRrk fudkyus ds rjhds ¾ 3C1= 3

1 gqdqe dk iRrk ;k 1 bDdk gksus ds dqy rjhds ¾ 13 + 3 = 16
n(E) = 16

∴ Ikzkf¸kdRkk ¾ 
( ) 16 4
( ) 52 13

n E
n S

= =

f}rh; fof/k%&

ekuk fd bDdk fudkyus dh ?kVuk A rFkk gqdqe dk iRrk fudkyus dh ?kVuk

B gSA rks iz'ukuqlkj %&

n(S) = 52, n(A) = 4, n(B) = 13, n(AIB) = 1

¼D;ksafd rk'k dh xM~Mh esa pkj bDdk rFkk 13 gqdqe ds iRrs gksrs gSa rFkk ,d
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gqdqe dk bDde gksrk gSA½

∴ P(A) =  
( )
( )

n A
n S  = 

4
52

P(B) =  
( )
( )

n B
n S  = 

13
52

P(AIB) = 
( ) 1

( ) 52
n A B

n S
=I

Q lw= P(AUB) = P(A) + P(B) – P(AIB)

P(AUB) = 
4 13 1

52 52 52
+ −  = 

4 13 1 16 4
52 52 13

+ − = =

mRRkj 14 fn¸kk gS QYkUk

. .f x y y z= +

mÙkj 15 lwpuk izkS|ksfxdh esa eYVhehfM;k ds mi;ksx gsrq vko';d midj.k fuEukuqlkj

gS%&

1- de ls de isfUV;e ;k 600 esxk gVZt ls vf/kd lsyjkWu izkslsljA

2- 128 ,e-ch- jse ;k vf/kd

3- foUMkst vkijsfVax flLVe dk rktk laLdj.k

4- lhMh jkse Mªkbo ¼32 ,Dl ls vf/kd½

5- lkmaM dkMZ

6- LihdjA

mÙkj 16- fn¸kk gS

y = 1 1tan
1

x
x

− +
−

........(i)

EkkUkk x = cosθ  lehdj.k (i) ls
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y = 1 1 costan
1 cos

θ
θ

− +
−

 = 

2

1
2

2cos
2an

2sin
2

θ

θ
−

 = 
21 2cottan 2
θ−

y = ( )1 2cottan 2
θ−   = ( )1tan tan 2 2

π θ−  − 

y = ( )2 2
π θ−   = 11 cos2 2 xπ −−

Diff. w.r. to x

11 cos2 2
dy d x
dx dx

π − = − 

   =  0 – 2 2

1 11
2 1 2 1x x

 − = − − 

¼vFkOkk½

EkkUkk y = 
log x

x
Diff. w.r. to x

2

1. log .1x xdy x
dx x

−
=  = 2

1 log x
x

−
........(ii)

Again Diff. w.r. to x

( )

2
2

22 42

10 (1 log )2
2 (1 log )

x x x
d y x x xx
dx xx

 − − −  − − − = =

    = 4

2 2 logx x x x
x

− − −
 = 4

( 3 2 log )x x
x

− +

    = 3

3 2log x
x

− +
........(iii)

Condition for Maxm or Minm is

0dy
dx

 =  
 puting (ii)
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   ∴ 0 =  2

1 log x
x

−

⇒ 1 – logx = 0 ⇒ logx = 1 ⇒ logx = logex
⇒ x = e

∴  
3

3 3

3 2log  ed y eat x e
dx e

+= =

    = 3

3 2
e

− +
 = 3

1
e
−

 = –ve

∴  The given function is Maxm at x = e.

∴   Maxm value at x = e = y = 
loge e

e  = e.

mÙkj 17- fn¸kk gS u ¾ 30 Ekh-@Lksds.M

ekkUkk vHkh"V LkEk¸k t RkFkk vHkh"V Å¡PkkbZ Ikz{ksIk fCkanq Lks h gS RkFkk XkqROkh¸k g gSA

IkzFkEk fLFkfRk h = ut – ½gt2

h = 30t – ½gt2 ........(i)

f}Rkh¸k fLFkfRk Eksa u ¾ 0] h = 90 – h

∴ 90 – h  ¾  0 – ½gt2

90 – h  ¾ ½gt2 ........(ii)
Adding (i) and (ii)

90  =  30 t

t    =  
90
30   =   sec.

Putting the value of t = 3 in eqn. (i)
h = 30.3 – ½g(3)2

h = 90 – ½×9.8×9

h = 90 – 4.9×9

h = 90 – 44.1  =  45.9 ehVj
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¼vFkOkk½

OP = a, OQ = b

EkkUk fYk¸kk fd nksUkksa fLFkfRk¸kksa Eksa O Lks Ikz{ksIk OksXk u gS RkFkk A Yk{¸k gS A EkkUk

fYk¸kk fd OA=R RkFkk O Lks TkkUks OkkYks {kSfRkTk RkYk dks Ikz{ksI¸k P RkFkk Q Ikj

vk?kkRk djRkk gS TkCkfd Ikz{ksIk dks.k ØEk'k% α  RkFkk β  gS RkCk nksUkksa fLFkfRk¸kksa Eksa

{kSfRkTk IkjkLk ØEk'k% R – a RkFkk R + b gksXkk vRk%

R – a =
2

sin 2u
g

α ...........(i)

R + b =
2

sin 2u
g

β ...........(ii)

LkEkhdj.k (i) dks b Lks RkFkk (ii) dks a Lks Xkq.kk dj TkksM+Uks Ikj

R(b– a)  = ( )
2

sin 2 sin 2u b a
g

α β+

R =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 
...........(iii)

 EkkUkk fd Yk{¸k A Ikj vk?kkRk djUks ds fYk, mIk¸kqDRk mRFkkUk θ  gS RkCk

R =
2

sin 2u
g

θ ...........(iv)

LkEkhdj.k (iii) vkSj (iv) dh RkqYkUkk djUks Ikj
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2

sin 2u
g

θ  =
2 sin 2 sin 2u b a

g a b
α β+ 

 + 

sin 2 sin 2sin 2 a b
a b
β αθ +=

+

θ   = 
1 sin 2 sin 2sin a b

a b
β α− + 

 + 

mÙkj 18 ∆  = 

1 1 1
1 1 1
1 1 1

a
b

c

+
+

+

C1 – C2     ,     C2 – C3

       =  

0 1
1

0 1

a
b b

c c
−

− +

R2 – R1

       =  

0 1
0

0 1

a
b a b

c c
− −

− +

       = a{b(1+c)+0} – 0 + 1 { –c(–b–a) – a}

       = ab(1 + c) + c (a + b)

       = ab + abc + ac + bc   = abc + bc + ca + ab

       =
1 1 11abc
a b c

 + + +  

¼vFkOkk½

∆  =

2
2

2

a b c a b
c b c a b
c a c a b

+ +
+ +

+ +

C1 +(C2  + C3)

   =

2 2 2
2 2 2 2
2 2 2 2

a b c a b
a b c b c a b
a b c a c a b

+ +
+ + + +
+ + + +
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C1 Eksa Lks ¼2a + 2b + 2c½ dks common fUkdkYkk

   = 2¼a + b + c½ 

1
1 2
1 2

a b
b c a b

a c a b
+ +

+ +

R1 – R2     and     R2 – R3

   = 2¼a + b + c½ 

0 ( )
0 ( )
1 2

a b c b
a b c a b c

a c a b

− + +
+ + − + +

+ +

   = 2¼a + b + c½ [0 + ¼a + b + c½{ 0 + (a + b + c)} + 0]

   = 2¼a + b + c½3

mÙkj 19 fn¸kk gS f(x) = x2 – 5x + 7
Put x = A in (i)
f(A) = A2 – 5A + 7I

 A  =  
3 1
1 2

 
 − 

 and  I  =  
1 0
0 1

 
 
 

 A2  =   A.A  = 
3 1
1 2

 
 − 

3 1
1 2

 
 − 

 = 
9 1 3 2
3 2 1 4
− + 

 − − − + 

    =  
8 5
5 3

 
 − 

LkEkhdj.k (ii) Lks

f(A) = A2 – 5A + 7I

=  
8 5
5 3

 
 − 

 – 5
3 1
1 2

 
 − 

 + 7
1 0
0 1

 
 
 

=  
8 5
5 3

 
 − 

 – 
15 5

5 10
 
 − 

 + 
7 0
0 7

 
 
 

=
8 15 7 5 5 0

5 5 0 3 10 7
− + − + 

 − + + − + 
  =  

0 0
0 0

 
 
 

 = 0
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¼vFkOkk½

A = 

2 3 1
3 4 1
3 7 2

 
 
 
  

 gks Rkks

∴  A  =  

2 3 1
3 4 1
3 7 2

= 2 ( 8 – 7) – 3 (6 – 3) + 1 (21 – 21)
= 2 – 9 + 9
= 2

∴  Cofactor of A:- A11  =  1 A21  =  1 A31  =  –1
A12  =  –3 A22  =  1 A32  =  1
A13  =  9 A23  =  –5 A33  =  –1

∴  Adj  A:-

11 21 31

12 22 32

13 23 33

A A A
A A A
A A A

 
 
 
  

  =  

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

∴  A–1 =   
AdjA

A   = 
1
2

1 1 1
3 1 1

9 5 1

− 
 − 
 − − 

mÙkj 20- nh gqbZ js[kk,¡
1 2 3

3 2
x y z

k z
− − −= =

− .............(i)

RkFkk
1 5 6

3 1 5
x y z

k
− − −= =

− .............(i)

js[kk ds (i) ds fnd~ vUkqIkkRk = –3, 2k, 2 ⇒ a1, b1, c1

js[kk (ii) ds fnd~ vUkqIkkRk = 3k, 1, –5 ⇒ a2, b2, c2

js[kk,¡ (i) Ok (ii) IkjLIkj YkaCkOkRk gSa Rkks IkzfRkCka/k

a1a2 + b1b2+ c1c2 = 0
⇒ (–3) (3k) + (2k) (1) + 2 (–5) = 0

⇒ –9k + 2k – 10 = 0

⇒ –7k  – 10 = 0
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⇒ –7k  = 10

⇒ k  = 
10
7

−

¼vFkOkk½

fn¸kk gS& XkksYks dk LkEkhdj.k

⇒ 5(x2+y2+z2) + 10x – 6y + 8z + 5 = 0

⇒ x2+y2+z2 + 2x – 
6
5 y + 

8
5 z + 5 = 0

u = 1, v = 3
5− , w = 4

5 ,  d = 1

dsaæ ¾ (–u, –v, –w)  =  ¼&1] 3
5

4
5− )

f«kT¸kk ¾ 2 2 2u v w d+ + −

¾ 9 161 125 25+ + −

¾ 25
25  ¾ 1  ¾ 1

mÙkj 21- fn¸kk gS 2 21 1 1y x x y− + − = .........(i)

EkkUkk x = sinθ  and y = sinφ
put in eqn. (i)

2 2sin 1 sin sin 1 sin 1φ θ θ φ− + − =
2 2sin cos sin cos 1φ θ θ φ+ =

sin cos sin cos 1φ θ θ φ+ =
sin( ) 1θ φ+ =

( )1sin 1θ φ −+ =

( )1 1 1sin sin sin 1x y− − −+ =
diff. w. r. to x

2 2

1 1 0
1 1

dy
dxx y

+ =
− −

2 2

1 1
1 1

dy
dxy x

= −
− −
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2

2

1
1

ydy
dx x

−= −
−

 = 
2

2

1
1

y
x

−
−

∴
2

2

1 0
1

dy y
dx x

−+ =
−

¼vFkOkk½

fn¸kk gS ¸kfn ( sin )x a t t= + ..........(i)

vkSj (1 cos )y a t= − ..........(ii)
diff (i) and (ii) w.r. to t.

(1 cos )dx a t
dt

= + ..........(iii)

and, (0 sin ) sindy a t a t
dt

= + = ..........(iv)

LkEkhdj.k (iv) dks LkEkhdj.k (iii) Lks HkkXk nsUks Ikj

dy
dx = 

sin
(1 cos )
a t

a t+  = 
sin

(1 cos )
t

t+  = 2

2sin cos2 2
2cos 2

t t

t

     =  
sin 2
cos 2

t

t   =  tan 2
t

mÙkj 22- x y x x− y y− ( )( )x x y y− − 2( )x x− 2( )y y−

65 67 &3 &2     6 9 4

66 68 &2 &1     2 4 1

67 66 &1 &3     3 1  9

68 69   0  0     0  0  0

69 72   1  3     3 1 9

70 72   2  3     6 4 9

71 69   3  0     0 0 9

x∑ y∑ ( )( )x x y y− −∑ 2( )x x−∑ 2( )y y−∑
=476 =483 = 20 = 28 = 32
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476 68
7

x
x

n
= = =∑

483 69
7

y
y

n
= = =∑

2 2

( )( ) 20 20
28 32 4 56( ) ( )

x x y y
r

x x y y

− −
= = =

− −
∑

∑ ∑
5 5 5 5 0.67

2 3.74 7.4856 2 14
= = = =

×

¼vFkOkk½

nks regression line y on x  RkFkk x on y ØEk'k%

( )y x
yy m r x m
x

σ
σ

− = − .......(i)

and ( )x y
xy m r y m
y

σ
σ

− = − .......(ii)

js[kk (i) dh IkzOk.kRkk   1
ym r
x

σ
σ

=

js[kk (ii) dh IkzOk.kRkk  2
ym

r x
σ
σ

=

EkkUkk js[kkvksa ds CkhPk dk dks.k θ  gS Rkks]

2 1

1 2

tan
1
m m

m m
θ −=

+

tan
1

y yr
r x x

y yr
r x x

σ σ
σ σθ σ σ

σ σ

−
=

+
 = 

2

2

21

y r y
r x

y
x

σ σ
σ
σ
σ

−

+
 = 

2

2 2

2

1y r
x r
x y

x

σ
σ
σ σ

σ

 −
 
 

 +
 
 

( )
2 2

2 2

1tan r y x
r x x y

σ σθ
σ σ σ

 −= ×  + 
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∴   
2

2 2

1tan r x y
r x y

σ σθ
σ σ

    −=    +   

mRRkj 23- I  = 3sec xdx∫ ...........(i)

2

2

3

3

3

sec .tan sec .tan .tan

sec .tan sec .tan .

sec .tan sec .(sec 1).

sec .tan (sec sec ).

sec .tan sec sec

sec .tan sec sec

sec .tan log(sec tan )
sec .ta

x x x x xdx

x x x x dx

x x x x dx

x x x x dx

x x xdx xdx

I x x xdx xdx
I x x I x x dx
I I x

−

−

− −

− −

− +

= − +

= − + +
+ =

∫
∫
∫
∫
∫ ∫

∫ ∫

[ ]

n log(sec tan )
2 sec .tan log(sec tan )

1 sec .tan log(sec tan )
2

x x x
I x x x x

I x x x x

+ +
= + +

= + +

¼vFkOkk½

I =  
1

2

sin
1

x xdx
x

−

−∫ ...........(i)

EkkUkk sinx θ= ] cosdx dθ θ=
put in (i)

I =  
( )1

2

sin sin sin
.cos

1 sin
d

θ θ
θ θ

θ

−

−∫

I =  
sin . cos

cos
dθ θ θ θ

θ∫   = sin dθ θ θ∫

I =  sin sindd d d
d

θ θ θ θ θ θ θ θ
θ

 −   ∫ ∫
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I =  cos 1.cos dθ θ θ θ+ ∫
I =  21 sin sinθ θ− − +
I =  1 2sin 1x x x−− − +
I =  1 2sin 1x x x−− −

mÙkj 24- EkkUk fYk¸kk fd P RkFkk Q CkYkksa dk Ikfj.kkEkh R gS Rkks]
2 2 2 2 cosR P Q PQ α= + +  ls

IkzFkEk fLFkfRk Eksa
2

2 2 2 2(2 1) 2 cosm P Q P Q PQ α + + = + + 

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cosm P Q P Q PQ α+ + − + =

⇒ ( )2 2 2(2 1) 1 2 cosm P Q PQ α + − + = 

⇒ ( )2 2 2(4 4 ) 2 cosm m P Q PQ α+ + =

⇒ ( )2 24 ( 1) 2 cosm m P Q PQ α+ + = .......(i)

f}Rkh¸k fLFkfRk Eksa

⇒ ( ) ( )2 2 2 2 2(2 1) 2 cos
2

m P Q P Q PQ π α − + = + + −  

⇒ ( )2 2 2(2 1) 1 2 secm P Q PQ α − − + = 

⇒ ( )2 24 ( 1) 2 secm m P Q PQ α− + = .......(ii)

LkEkhdj.k (i) ,Oka (ii) Lks &&&&&

⇒
( )
( )

2 2

2 2

4 ( 1)2 sec
2 cos 4 ( 1)

m m P QPQ
PQ m m P Q

α
α

− +
=

+ +

⇒
sec ( 1)
cos ( 1)

m
m

α
α

−=
+

⇒
( 1)tan
( 1)
m
m

α −=
+

¼vFkOkk½
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EkkUkk LkHkh cyksa dk Ikfj.kkEkh CkYk R gS Rkks Ikfj.kkEkh CkYk R, OX fn'kk Lks θ
dks.k CkUkkRkk gSA

CkYkksa dks OX RkFkk OY fn'kk Eksa fOk¸kksfTkRk djUks Ikj

cos cos0 2 cos60º 3 3 cos150º 4 cos300ºR p p p pθ = + + +

=  ( ) ( )31 1(1) 2 3 42 2 2p p p p + + − +  

=  9 22 2
p pp p p+ − + = − .......(i)

sin sin 0 2 sin 60º 3 3 sin150º 4 sin300ºR p p p pθ = + + +

=   ( )3 31(0) 2 3 3 42 2 2p p p p   + + + −      

3 3 33 2 32 2p p p p+ − = .......(ii)

LkEkhdj.k (i) Ok (ii) dks OkXkZ djds TkksM+Uks Ikj
2

2 2 2 2 23cos sin 4 4
pR R pθ θ+ = +

2 2      R p R p+ ⇒ =

LkEkhdj.k (ii) dks LkEkhdj.k (i) Lks HkkXk nsUks Ikj

3sin 2 tan 3 tan120º
cos

2

pR
pR

θ θ
θ

= ⇒ = − =−

⇒  120ºθ =
mÙkj 25- fn¸kk gS&    x        y = f(x) = ex

1 2 y1

1.5 2.4 y2

2 2.7 y3

2.5 2.8 y4

3 3 y5
3.5 2.6 y6

4 2.1 y7
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a = 1, b = 4, n = 6, h = 
4 1 3 1

6 26
b a

n
− −= = =

LkEkYkaCk PkRkqHkqZTkh¸k fUk¸kEk Lks]

[ ]4

1 2 2 3 4 5 61
( ) ( ) 2(

2
hf x dx y y y y y y y= + + + + + +∫

     = [ ]1 (2 2.1) 2(2.4 2.7 2.8 3 2.6)
2 2

+ + + + + +
×

     = [ ]1 (4.1) 2(13.5)
4

+

     = [ ]1 4.1 27
4

+

     = 
31.1 7.775

4
=  bdkbZA

¼vFkOkk½

fn¸kk gS& f(x) = ex

x y = f(x) = ex

0 1 y1

1 2.72 y2

2 7.39 y3

3 20.09 y4

4 54.60 y5

a = 0, b = 4, n = 4, h = 
4 0 1

4
b a

n
− −= =

∴ Simpson rule

[ ]4

1 5 2 4 30
( ) 4( ) 2( )

3
x he dx y y y y y= + + + +∫

 = [ ]1 (1 54.60) 4(2.72 20.09) 2(7.39)
3

+ + + +

 = [ ]1 55.60 4(22.81) 14.78
3

+ +
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 = [ ]1 55.60 91.24 14.78
3

+ +

 = [ ]1 161.62
3   =  53.87

mÙkj 26- I = 4

0
log(1 tan )x dx

π
+∫ ......(i)

=
4

0
log 1 tan

4
x dx

π π  + −    ∫

=
4

0

tan tan
4log 1

1 tan .tan
4

x
dx

x

π
π

π

 − 
+ 

+ 
 

∫

=
4

0

1 tanlog 1
1 tan

x dx
x

π − + + ∫

=
4

0

1 tan 1 tanlog
1 tan

x x dx
x

π + + − 
 + ∫

=
4

0

2log
1 tan

dx
x

π  
 + ∫

= ( )4 4

0 0
log 2 log 1 tandx x dx

π π
− +∫ ∫

I = 4

0
log 2dx I

π
−∫ by (i)

I+I = 4

0
log 2dx

π

∫
2I = 4

0
log 2 dx

π

∫ =  ( ) 4
0

log 2 x
π

 =  ( )log2 04
π −

2I = log 24
π

I = log 28
π

¼vFkOkk½

fn¸kk gS OkØ dk LkEkhdj.k x2 = 4y ..........(i)
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RkFkk js[kk dk LkEkhdj.k x = 4y – 2 ..........(ii)

LkEkhdj.k (i) Ok (ii) Lks

x2 = x + 2

x2 – x – 2 = 0

⇒ x  = 1 1 8 1 3 2, 1
2 2

± + ±= = −

LkEkhdj.k (ii) Eksa EkkUk j[kUks Ikj

¸kfn x  = 1 Rkks y  =  1
4

¸kfn x  = 2 Rkks y  =  1

fCkanq A RkFkk B ds fUknsZ'kkad ØEk'k% A¼2] 1½ RkFkk B( )11, 4−  gksaXksA

vHkh"V {ks«kQYk AOB

¾
22

1

2
4 4

x x dx
  +  −       

∫

¾
22

1

1
4 2 4
x x dx

 
+ − 

 
∫

¾

22 3

1

1
4 2 2 12

x x x

−

 
+ − 

 

¾

22 3

18 2 12
x x x

−

 
+ − 

 
  ¾  

4 2 8 1 1 1
8 2 12 8 2 12

    + − − − +        

¾
1 2 1 1 1 1 1 11
2 3 8 2 12 8 2 12

    + − − + − − − −        

¾
2 1 12
3 8 12

− − −   ¾  
48 16 3 2

24
− − −

 ¾ 
48 21

24
−

¾
27
24

   ¾  9
8 bdkbZ mÙkj
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mÙkj 27 fn¸kk gS AB XkksYks dk O¸kkLk gS fTkLkds

fUkns Z'kk ad ØEk'k% ¼2]&3]4½ RkFkk

&5]6]7½ gS

EkkUkk O EkwYk fCkanq gSA O ds LkkIks{k A

RkFkk B ds fLFkfRk Lkfn'k ØEk'k%

2 3 4a i j k= − +

5 6 7b i j k= − + − ]       OP r=

XkksYks dk LkEkhdj.k  ( ) ( ). 0r a r b− − =

⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− − + − − + − =      

⇒ ( ) ( )2 3 4 . 5 6 7 0r i j k r i j k− + − + − + =       .......(i)

;g vHkh"V lehdj.k gSA

XkksYks dk dkfRkZdh¸k LkEkhdj.k]

1 2 1 2 1 2( )( ) ( )( ) ( )( ) 0x x x x y y y y z z z z− − + − − + − − =

⇒ 1( 2)( 5) ( 3 )( 6) ( 4)( 7) 0x x y y z z− + + + − + − + − =

⇒ 2 2 2 3 3 3 56 0x y z x y z+ + + − + − =

LIk"VRk% bLk XkksYks dk dsanz ( )3 3 3, ,2 2 2− −  gSA

RkFkk f«kT¸kk 9 9 9 564 4 4+ + +  =   
251
2

¼vFkOkk½

fn¸kk gS nks js[kkvksa ds LkEkhdj.k

( ) (2 )r i j t i j k= + + − + ............(i)

RkFkk (2 ) (3 5 2 )r i j k s i j x= + = + − + ............(ii)

LkEkhdj.k (i) Lks

1 1              2a i j b i j k= + = − +

LkEkhdj.k (ii) Lks

2 22      3 5 2a i j k b i j k= + − = − +
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∴ 1 2 2 1 1
3 5 2

i j k
b b× = −

−

  =  i(–2 + 5) – j(4 – 3) + k(–10 + 3)
  = 3i – j – 7k

1 2 b b×   = 9 1 49 59+ + =

2 1 ( ) ( )a a i j k i j− = + − − +

  =  i – k

U¸kwUkRkEk nwjh ¾ 
2 1 1 2

1 2

,  
 

a a b b
b b

 − × 
×

¾  
( ) ( )2 1 21

1 2

,  
 

a a b b
b b

− ×
×

¾  
( ) ( )1 , 3 7

59
i k i j k− − −

 = 
3 0 7

59
+ +

¾  
10
59  mÙkj A


