
BHOAPL\P.12 (1)

SET–A
mPp xf.kr

( Higher Mathematics)
(Hindi & English Version)

le; % 3 ?k.Vs vf/kdre vad % 100
Time : 3 Hours Maximum Marks: 100
funs Z'k&
1- lHkh iz'u gy djuk vfuok;Z gSA
2- iz'uks esa fn;s x;s funsZ'kksa lko/kkuhiwoZd i<+dj lgh mRrj fyf[k,A
3- izR;sd iz'u ds fu/kkZfjr vad iz'u ds lEeq[k fn;s x;s gSA
4- iz'u Ø- 01 ls 05 rd oLrqfu"B izdkj ds iz'u fn;s x;s gSA
5- iz'u Ø- 6 ls 24 esa vkUrfjd fodYi fn;s x;s gSA
6- tgk¡ vko';d gks] LoPN ukekafdr js[kkfp= cukb;sA
Note:
1. All question are compulaory.
2. Read the given instruction of  Question paper carefully and write Correct answer

of them.
3. Alloted marks are Indicated infront of each question.
4. Question No. 01 to 05 are objective type questions.
5. Internal options are given in question. No. 06 to 24
6. Draw the neat and clean latelled diagram if necessary.
1- lgh fodYi pqudj viuh mRrj&iqfLrdk esa fyf[k,& 1 × 5 = 5 vad

(a) fHkUu ( )( )
2 3

1 2

x

x x

−
− −  dk vkaf'kd fHkUu gSa %

(i) ( )
1

1x −
 – ( )

1

2x −
(ii) ( )

1

2x −  − ( )
1

1x −

(iii)
1

1x − + 
1

2x − (iv)
1

1x

−
−  + 

1

2x −

(b) sin–1 1

2
 – 3 sin–1 3

2
 dk eku gksxk %

(i) – 3

4

π (ii) 3

4

π

(iii)
4

π (iv)
2

π

(c) fcUnq (4, 3, 5) dh xz lery ls yEcor~ nwjh gS %
(i) 4 (ii) 3
(iii) 5 (iv) 5 2

(d) lery x + y + z + 3 = 0 ds vfHkyac dh fnd~dksT;k,¡ gS %
(i) 1, 1, 1 (ii) ±1, ±1, ±1
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(iii) ±
1

3
, ±

1

3
, ±

1

3
(iv) 1, 1, ±

1

3

(e) xksys 6x2 + 6y2 + 6z2 – 16x + 9z – 6 = 0 ds dsUnz ds funsZ'kkad gS %

(i)
3 4

,0,
4 3

 
  

(ii) (–16, 0, 9)

(iii)
9

–8,0,
2

 
  

(iv)
4 3

,0,
3 4

− 
  

choose the correct answer and write in note book-

(a) Partial fractions of ( )( )
2 3

1 2

x

x x

−
− −  are

(i) ( )
1

1x −
 – ( )

1

2x −
(ii) ( )

1

2x −  − ( )
1

1x −

(iii)
1

1x − + 
1

2x − (iv)
1

1x

−
−  + 

1

2x −

(b) Value of  sin–1 1

2
 – 3 sin–1 3

2
 is

(i) – 3

4

π (ii) 3

4

π

(iii)
4

π (iv)
2

π

(c) Perpendicular distance of point (4, 3, 5) from xz - plane is
(i) 4 (ii) 3
(iii) 5 (iv) 5 2

(d) Direction cosine of normal to the plane are :
(i) 1, 1, 1 (ii) ±1, ±1, ±1

(iii) ±
1

3
, ±

1

3
, ±

1

3
(iv) 1, 1, ±

1

3

(e) Coordinates of centre of sphere 6x2 + 6y2 + 6z2 – 16x + 9z – 6 = 0 are

(i)
3 4

,0,
4 3

 
  

(ii) (–16, 0, 9)

(iii)
9

–8,0,
2

 
  

(iv)
4 3

,0,
3 4

− 
  

2- fuEufyf[kr dFkuksa esa lR;@vlR; fyf[k,& 1 × 5 = 5 vad
(a) 'kh"kZ (1, 2, 3), (1, 0, 3), (0, 2, 0) okys f=Hkqt ds dsUnzd ds funszZ'kkad (1, 4/3, 2) gSaA
(b) ;fn fcUnqvksa P vkSj Q ds fLFkfr lfn'k Øe'k% ˆˆ ˆ3 7i j k+ −  vkSj ˆˆ ˆ5 2 4i j k− +  gks rks PQ

uuur  dk
eku 9 2 gksxk A

(c) sinx + cosx dk egRre eku 2 gksxk A
(d) ;fn ∑x = 15, ∑y = 40, ∑xy = 110 rFkk n = 5 rc x vkSj y ds chp lg&izlj.k –

2 gksxk
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(e) lekJ;.k xq.kkadksa dk lekUrj ek/; lg xq.kkad ls cM+k gksrk gSA
Write true/ false in the following statements.

(a) (1, 4/3, 2) is the coordinate of centroid of triangle whose vertices are (1, 2, 3) (1,
0, 3) (0, 2, 0).

(b) Position vectors of point p & Q  are ˆˆ ˆ3 7i j k+ −  and ˆˆ ˆ5 2 4i j k− +  respectivly then
value of |PQ| is 9 2

(c) Maximum value of sinx + cosx is 2
(d) If ∑x = 15, ∑y = 40, ∑xy = 110 and n = 5 then covariance between x and y is –

2
(e) The arithmetic mean of the regression coefficients is greater than the coefficient

of co-relation.
3- izR;sd dk ,d okD; esa mRrj nhft, % 1 × 5 = 5 vad
(a) ;fn | |a

r
 = 13, | |b

r
 = 5 vkSj  θ = 60º gks] rks | |a b×

r r
 dk eku D;k gksxk \

(b) cosx2 dk x ds lkis{k vodyu xq.kkad D;k gksxk\
(c) 'kwU; dk lekdy D;k gksxk \
(d) nks js[kkvksa r a b= + λ

r r r  rFkk r c d= + µ
r r ur

 ds yEcor~ gksus dk izfrcU/k D;k gksxk \
(e) fdlh Qyu ds ewy Kkr djus ds fy, leyEc prqHkqZth; fu;e dk lw= fyf[k,A

Give the answer in one sentence:

(a) If  | |a
r

 = 13, | |b
r

 = 5 and θ = 60º then what will be the value of | |a b×
r r

(b) What is differential coefficient of cos x2 with respect to x.
(c) What will be the Integration of zero ?
(d) What will be the condition for perpendicularity of two lines r a b= + λ

r r r  and r c d= + µ
r r ur

(e) Write formula to find roots of a function by Trapezoidal rule.
4- lgh tksM+h cukb, % 1 × 5 = 5 vad

LrEHk ^^v** LrEHk ^^c**

(a) ∫ 2 2

1

x a−
 dx (i) log (x + 2 2–x a )

(b) ∫ 2 2

1

a x−
 dx (ii) log tan 

4 2

xπ +  

(c) ∫ 2 2

1

x a+
 dx (iii) 

1

2a
log 

x a

x a

−
+ , x > a

(d) ∫ 2 2

1

–x a
 dx (iv) 

1

2a
log 

a x

a x

+
− , x < a

(e) ∫ secx dx (v) log (x + 2 2x a+ )

Match the Columns -
Column 'A' Column 'B'

(a) ∫ 2 2

1

x a−
 dx (i) log (x + 2 2–x a )
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(b) ∫ 2 2

1

a x−
 dx (ii) log tan 

4 2

xπ +  

(c) ∫ 2 2

1

x a+
 dx (iii) 

1

2a
log 

x a

x a

−
+ , x > a

(d) ∫ 2 2

1

–x a
 dx (iv) 

1

2a
log 

a x

a x

+
− , x < a

(e) ∫ secx dx (v) log (x + 2 2x a+ )

5- [kkyh LFkkuksa dh iwfrZ dhft, % 1 × 5 = 5 vad
(a) ex dk n ok¡ vodyt ----------------gSA

(b)
b

a
∫ f (x) dx ds fy, flEilu fu;e --------------gSA

(c) izfl) iqLrd ^^oSfnd xf.kr** ds ys[kd dk iwjk uke------------gSA
(d) U;wVu jSQlu fof/k ls oxZewy Kkr djus dk lw= --------------- gSA
(e) ;fn x

0
 = 3.5, f (x

0
) = 0.25, f '(x

0
) = 7, gks rks U;wVu&jSQlu fof/k ls x

1
 dk eku gSaA

fill in the blanks -
(A) nth derivative of ex is ..........

(B) Simpson's rule for 
b

a
∫ f (x) dx is...........

(C) The full name of the writer of famous book "Vedic mathematics" is .............
(D) By newton raphson method the formula is ............ for finding the square rootofa.
(E) If x

0
 = 3.5, f (x

0
) = 0.25, f '(x

0
) = 7 then by Newton Raphson method the value of

x1 is..........
6- ml xksys dk lfn'k rFkk dkrhZ; lehdj.k Kkr dhft, ftldk dsUnz (2, –3, 4) rFkk

f=T;k
5 gS \ 2 vad
Find the vector and cartesion equation of the sphere whose centre (2, –3, 4) and
radius is 5 ?

vFkok@OR
ml xksys dk lfn'k lehdj.k Kkr dhft, tks xksys | r

r  + ( i$  – 2 $j  – 3$k )| = 5 ds ladsUnzh
gS vkSj tks blls nks xquh f=T;k dk gSA
Find the vector equation of the sphere concentric with the sphere  |r

r  + ( i$  – 2 $j

– 3$k )| = 5 and its radius is two times of that sphere ?

7- ;fn a
r  = $ $2 3i j k− +$ , b

r  = $ $2 –i j k+$  rFkk c
r  = $ $j k+  rc [ a

r  b
r  c

r ] dk eku Kkr dhft, \
2 vad

If  a
r  = $ $2 3i j k− +$ , b

r  = $ $2 –i j k+$  and  c
r  = $ $j k+  then find the value of  [a

r  b
r  c

r ]?

vFkok@OR
fl) dhft, fd&
a
r  × (b

r  × c
r ) + b

r  × (c
r  × a

r ) + c
r  × (a

r  × b
r ) = 0



BHOAPL\P.12 (5)

Prove that –

a
r  × (b

r  × c
r ) + b

r  × (c
r  × a

r ) + c
r  × (a

r  × b
r ) = 0

8- ;fn a
r  = $ $2 – 5 8i j k+$ , b

r  = $ $– 3 – 7i j k$  rFkk c
r  = $ $– 3 2 –i j k+$  gks rks [ a

r  + b
r  + c

r ] eku Kkr
dhft,A 2 vad

If  a
r  = $ $2 – 5 8i j k+$ , b

r  = $ $– 3 – 7i j k$  and  c
r  = $ $– 3 2 –i j k+$  then find the value of  [a

r  + b
r

+ c
r ]

vFkok@OR
nks lfn'kksa a

r  = $ $2 – 3i j k+$  rFkk b
r  = $ $3 – –i j k$  dk vfn'k xq.kuQy Kkr dhft,A

find the scalar product of two vectors a
r  = $ $2 – 3i j k+$  and b

r  = $ $3 – –i j k$  ?

9- ∫ sin3x.cos2x dx dk eku Kkr dhft,A 2 vad

Evaluate ∫ sin3x.cos2x dx

vFkok@OR

∫ sin cos

dx

x x−  dk eku Kkr dhft,A

Evaluate ∫ sin cos

dx

x x−

10-
3 1

2
0

tan

1

x

x

−

+∫  dx dk eku Kkr dhft,A 2 vad

Evaluate 
3 1

2
0

tan

1

x

x

−

+∫  dx

vFkok@OR

fl) dhft, 
/ 2

0

sin

sin cos

x

x x

π

+∫ dx = 
4
π

Prove that 
/ 2

0

sin

sin cos

x

x x

π

+∫ dx = 
4
π

11- ( ) ( )

2

3

1

1 1

x x

x x

+ +

− +  dks vkaf'kd fHkUuksa esa foHkDr dhft,A 4 vad

Resolve ( ) ( )

2

3

1

1 1

x x

x x

+ +

− +  Into partial fractions.

vFkok@OR
2

2

2 5 –11

2 – 3

x x

x x

+
+

 dks vkaf'kd fHkUuksa esa foHkDr dhft,A

Resolve 
2

2

2 5 –11

2 – 3

x x

x x

+
+

 Into partial fractions.
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12- ;fn sin–1x + sin–1y = 
2

π  gks] rks fl) dhft, fd x2 + y2 = 1

If sin–1x + sin–1y = 
2

π  then prove that x2 + y2 = 1

vFkok@OR

lehdj.k tan–1x + 2 cot–1x = 
2

3

π  dks gy dhft,A

Solve the equation tan–1x + 2 cot–1x = 
2

3

π

13- ;fn xy = ex–y gks] rks fl) dhft, fd& 4 vad

dy

dx
 = ( )2

log

1 log

e

e

x

x+

If xy = ex–y then prove that -

dy

dx
 = ( )2

log

1 log

e

e

x

x+

vFkok@OR
;fn loge(xy) = x2 + y2 gks] rks fl) dhft, fd&

dy

dx
 = 

( )
( )

2

2

2 –1

1– 2

y x

x y

If log
e
(xy) = x2 + y2 then prove that -

dy

dx
 = 

( )
( )

2

2

2 –1

1– 2

y x

x y

14- ;fn y = sin (2sin–1x) gks rks fl) djks fd % 4 vad

dy

dx
 = 2

2

2

1

1

y

x

−
−

If  y = sin (2sin–1x) then prove that

dy

dx
 = 2

2

2

1

1

y

x

−
−

vFkok@OR

;fn y = tan–1 2

2

1

x

x−
 gks] rks dy

dx
 Kkr dhft;sA

If y = tan–1 2

2

1

x

x−
 then find 

dy

dx
.

15- ,d o`Rr dh f=T;k 2 ls-eh- izfr lsd.M dh ,d leku nj ls c<+ jgh gSA o`Rr ds {ks=Qy
esa o`f) fdl nj ls gksxh tcfd mldh f=T;k  8 lseh- gSA 4 vad
The radius of a circle is increasing at the rate of 2 cm/sec. At what rate is the area
increasing when the radius is 8 cm.
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vFkok@OR
;fn ykHk Qyu P(x) = 41 + 24x – 18x2 gS] rks dEiuh }kjk izkIr fd;k x;k mfPp"B
ykHk Kkr dhft,A
If the profit function is P(x) = 41 + 24x – 18x2 then calculate the maximum profit
of the company.

16- nks pj jkf'k;ksa x rFkk y ds e/; lglEcU/k xq.kkad r gks rks fl) dhft, fd &
4 vad

r = 
2 2 2

2
x y x y

x y

−σ + σ − σ
σ σ

 tgkaW σ
x
2, σ

y
2 rFkk σ

x–y
2 Øe'k% x, y rFkk (x – y) ds fopj.k xq.kkad gSaA

If r is the coefficient of correlation between two variables x and y then prove that
:

r = 
2 2 2

2
x y x y

x y

−σ + σ − σ
σ σ

where σ
x
2, σ

y
2 and σ

x–y
2 are variable of x, y and (x – y) respectily.

vFkok@OR
fuEufyf[kr vk¡dM+ksa ls lg&lEcU/k xq.kkad dh x.kuk dhft, %
x 2 3 5 7 3
y 15 17 4 5 4
Calculate coefficient of correlation from the following data
x 2 3 5 7 3
y 15 17 4 5 4

17- fuEufyf[kr vk¡dM+ksa ls y dk eku Kkr dhft, tcfd x = 70 rFkk lglEcU/k xq.kkad
0-8 gS \ 4 vad

 x  y
ek/; 18 100

ek/; fopyu 14  20
Find the value of y from following data, when x = 70 and coefficient of correlation
is 0.8.

vFkok@OR
;fn lekJ;.k js[kkvksa ds e/; dks.k θ gS] rks fl) dhft, fd]

tan θ = 2 2

.x y

x y

σ σ

σ + σ

2 1ρ −
ρ

If θ be the angle between the regression line, then prove that

tan θ = 2 2

.x y

x y

σ σ

σ + σ

2 1ρ −
ρ

18- leryksa x + 3y + 6 = 0 rFkk 3x – y – 4z = 0 ds izfrPNsnu ls gksdj tkus okys leryksa
ds lehdj.k Kkr dhft, ftudh ewy fcUnq ls nwjh 1 gS 5 vad
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Find the equation of planes possing through the intersection of the planes x + 3y
+ 6 = 0 and 3x – y – 4z = 0 whose distance from origin is 1.

vFkok@OR
leryksa 3x – 4y + 12z = 26 ,oa 2x – y + 2z + 3 = 0 ds chp U;wu dks.k lery dk
lehdj.k Kkr dhft,A
Find the equation of the plane bisecting the accute angle between the planes 3x –
4y + 12z = 26 and 2x – y + 2z + 3 = 0

19-
0

lim
x→

cos cotecx x

x

−  dk eku Kkr dhft, \ 5 vad

Evaluate 
0

lim
x→

cos cotecx x

x

−

vFkok@OR

f (x) = 
2

1 cos
, 0

1
, 0

2

x
x

x

x

− ≠

 =

 dh x = 0 ij lkarR; dh tk¡p dhft, \

If f (x) = 
2

1 cos
, 0

1
, 0

2

x
x

x

x

− ≠

 =

 than test the continuity at x = 0

20- eku Kkr dhft,& 5 vad

sin cos

3sin 2cos

x x

x x

+
+∫ dx

Evaluate-
sin cos

3sin 2cos

x x

x x

+
+∫ dx

vFkok@OR

nh?kZ òRr 
2

2

x

a
 + 

2

2

y

b
 = 1 vkSj js[kk x

a
 + 

y

b
 = 1 ds e/; ifjc) {ks= dk {ks=Qy Kkr

dhft,\

Find the area inclosed between the curve  
2

2

x

a
 + 

2

2

y

b
 = 1 and straight line 

x

a
 + 

y

b
 = 1

21- vody lehdj.k dy

dx
 = 

1

2 2 3

x y

x y

+ +
+ +  dh gy dhft,A 5 vad

Solve the differential equation

dy

dx
 = 

1

2 2 3

x y

x y

+ +
+ +

vFkok@OR
vody lehdj.k (1 + y2) dx = (tan–1y – x)dy dks gy dhft;s\
Solve the differential equation (1 + y2) dx = (tan–1y – x)dy
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22- 52 iRrksa dh QsaVh gqbZ rk'k dh xM~Mh esa ls 2 iRrs fudkys tkrs gSaA nksuksa ds yky ;k bDds
gksus dh izkf;drk Kkr dhft, \ 5 vad
Two cards are drawn from a well shuffled pack of 52 cards, find the prabability
that both cards are red or ace.

vFkok@OR
,d ik¡lk nks ckj mNkyk tkrk gS izR;sd mNky esa le la[;k vkus ij lQyrk ekuh tkrh
gSA lQyrkvksa dk izkf;drk caVu Kkr dhft,A
A dice is thrown twice in throw getting even number is taken success, find the
probability distribution of the success.

23- ml xksys dk lehdj.k Kkr dhft, tks fcUnqvksa (1, –3, 4), (1, –5, 2) vkSj (1, –3, 0)
ls gksdj tkrk gS rFkk ftldk dsUnz lery x + y + z = 0 ij fLFkr gSA 6 vad
Find the equation of the sphere which passes through the points  (1, –3, 4),
(1, –5, 2) and (1, –3, 0) whose centre lines on the plane x + y + z = 0.

vFkok@OR
nks fcUnq A (1, 3, 4) rFkk B (1, –2, –1) gSaA ,d fcUnq P bl izdkj xfr djrk gS fd 3PA
= 2PB fcUnq P dk fcUnqiFk Kkr dhft, rFkk fl) dhft, fd og ,d xksyk gSA
There are two points A (1, 3, 4) and B (1, –2, –1). A point p moves Such that
3PA = 2PB find the locus of P and prove that it is a sphere.

24- lfn'k fof/k ls ml fcUnq dk fcUnqiFk Kkr dhft, tks fcUnqvksa A (3, 4, –5) rFkk
B (–2, 1, 4)ls lenwjLFk gSaA 6 vad
By using vector method find the locus of a point which is equidistant from the
points A (3, 4, –5) and B (–2, 1, 4)

vFkok@OR
lfn'k fof/k ls fl) dhft,&
sin (α – β) = sinα. cosβ – cosα .sinβ
Prove by vector method
sin (α – β) = sinα. cosβ – cosα .sinβ
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d{kk & 12 oha
vad ;kstuk

Mark Dirsbution 2013-14
sgk;j lsds.Mjh iw.kkZd & 100
fo"k; % xf.kr le; & 3-00 ?k.V

Ø - bdkbZ ,oa fo"k; oLrq bdkbZ ij oLrqfu"B vadokj iz'uks dh la[;k
vk- vad 1 vad 2 4 5 6 dqy

v ad v ad v ad v ad iz'u
1- vkaf'kd fHkUu 5 1 & 1 & & 1
2- izfrykse Qyu 5 1 & 1 & & 1
3- f=foeh; T;kferh;
4- lery 15 4 & & 1 1 2
5- ljy js[kk ,oa xksyk
6- lfn'k
7- lfn'kksa dk xq.kuQy 15 3 3 & & 1 4
8- lfn'kksa dk f=foeh; T;k-

esa vuqiz;ksx
9- Quy] lhek] lkarR; 5 & & & 1 & 1
10- vodyu
11- dfBu vodyu 10 2 & 2 & & 2
12- vodyu dk vuqiz;ksx 5 1 & 1 & & 1
13- lekdyu
14- dfBu lekdyu 15 6 2 & 1 & 3
15- fuf'pr lekdyu
16- vodyu lehdj.k 05 & & & 1 & 1
17- lglaca/k 05 1 & 1 & & 1
18- lekJ;.k 05 1 & 1 & & 1
19- izkf;drk 05 & & & 1 & 1
20 vkafdd fof/k;k¡ 05 5 & & & & &

;k sx 100 25 5 7 5 2 19+ 5
= 24

funsZ'k % iz'ui= fuekZ.k gsrq fo'ks"k funsZ'k
1- iz'u Ø- 1 ls 5 rd 5 izdkj ds oLrqfu"B iz'u gksxsaA ftlds varxZr ,d 'kCn esa mRrj esafpx] lgh

fodYi rFkk fjDr LFkkuksa dh iwfrZ ds iz'u gksaxsA izR;sd iz'u ds fy, 1 vad fu/kkZfjr gSA (1 × 5 ×
5 = 25) ;g iz'u izR;sd Nk= dks gy djuk vfuok;Z gSA

2- iz'u Ø- 6 ls 24 izR;sd izdkj ds iz'uksa dh mRrj lhek fu- gksxh
vfry?kqmRrjh; iz'u 02 vad yxHkx 30 'kCn
y?kqmRrjjh; iz'u 04 vad yxHkx 75 'kCn
nh?kZmRrjh; iz'u 05 vad yxHkx 120 'kCn
nh?kZmRrjh; iz'u 06 vad yxHkx 150 'kCn
fuca/kkRed iz'u 07 vad yxHkx 250 ls 150 'kCn

3- oLrqfu"B iz'uksa dks NksM+dj 'ks"k lHkh iz'uksa esa fodYi ;kstuk jgsxhA
4- fodYi ds iz'u mlh bdkbZ ls] leku dfBukbZ Lrj okys rFkk ikB~;Øe vuqlkj gksuk pkfg,A
5- dfBukbZ Lrj& 40% ljy iz'u] 45% lkekU; iz'u] 15% dfBuA



BHOAPL\ANS.12 (1)

vkn'kZ mRrj Set –A

mPp xf.kr

gk;j lsd.Mjh ijh{kk&2013–2014

[k.M & ^v*

Section 'A'

iz- 1

lgh fodYi % 5 × 1 = 5

(a) (iii) 
1

1x− +
1

2x− (b) (i) 
3
4

− π

(c) (ii) 3 (d) (iii) 
1
3

±
,

1

3

±
,

1

3

±

(e) (iv) 
4 3

,0,
3 4

− 
  

iz- 2

gy% lR;@vlR; 5 × 1 = 5

(a) vlR; (b) lR;

(c) vlR; (d) lR;

(e) lR;

iz- 3 5 × 1 = 5

gy% (a) a b×
r r

 dk eku 65
3

2
 gksxkA (b) vHkh"V vodyu xq.kkad –2x sin x2

gksxk

(c) 'kwU; dk lekdyu vpj gksxk (d) vHkh"V izfrcU/k b
r

. d
ur

 = 0 gksxk

(e) leyEc prqHkZqth; fu;e dk lw=

b

a
∫ f (x) dx = 

2
h

[(y0 + yn) + 2 (y1 + y2 + .... yn)]

tgk¡ ij h = 
b a

n

−

iz- 4 5 × 1 = 5

gy% lgh tksM+h
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(a) (iii) 
1

2a
log

x a

x a

−
+ , x > a (b) (iv) 

1

2a
log

a x

a x

+
− , x < a

(c) (v) log (x + 2 2x a+ ) (d) (i) log (x + 2 2x a− )

(e) (ii) log tan 
4 2

xπ +  

iz- 5 5 × 1 = 5

gy% [kkyh LFkkuksa dh iwfrZ

(a) ex (b) 
b

a
∫ f (x) dx = 

3

h
[y0 + 4 (y1 + y3 + y5 + .... yn–1)

+ 2(y2 + y4 + y6 + .... yn–2) + yn]

(c) Lokeh Hkkjrh d`".k rhFkZ (d) 0.33794 E–07

(e) 3.4642

[k.M & ^c*

Section - 'B'

iz- 6

gy% lfn'k lehdj.k ds fy, c
r

= 2 i$ –3 $j +4 $k

vr% xksys dk lfn'k lehdj.k r c−
r r

= a ls

$ $(2 3 4 )r i j k− − +
r

$ = 5 Ans.1 vad

dkrhZ; lehdj.k

lw= (x – x1)
2 + (y – y1)

2 + (z – z1)
2 = a2 ls

;gk¡ (x1, y1, z1) = (2, –3, 4) rFkk a = 5

(x – 2)2 + (y + 3)2 + (z – 4)2 = 52

x2 – 4x + 4 + y2 + 6y + 9 + z2 – 8z + 16 = 25

vr% x2 + y2 + z2 – 4x + 6y – 8z + 4 = 0 Ans.1 vad

vFkok (Or)

gy% fn;s xksys dk lehdj.k gS&

$ $( 2 3 )r i j k+ − −
r

$ = 5
1
2
 vad
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$ $( 2 3 )r i j k− − + +
r

$ = 5
1
2
 vad

vr% xksys dk dsUnz $ $( 2 3 )i j k− + +$ rFkk f=T;k 5 gS

iz'ukuqlkj vHkh"V xksys dk dsUnz $ $( 2 3 )i j k− + +$  rFkk f=T;k (a) 2 × 5 = 10

r c−
r r

= a ls 1
2
 vad

$ $( 2 3 )r i j k− − + +
r

$ = 10

;k $ $( 2 3 )r i j k+ − −
r

$ = 10 Ans.
1
2

 vad

iz- 7

gy% fn;k x;k gS % a
r

= i$ – 2$j  + 3$k
1
2
 vad

b
r

= 2 i$ + $j  – $k

c
r = $j  + $k

a b c  
r r r

=

1 2 3

2 1 1

0 1 1

−
− 1

2
 vad

⇒ 1 (1 + 1) + 2 (2 + 0) + 3 (2 – 0)
1
2
 vad

= 1 × 2 + 2 × 2 + 3 × 2

= 2 + 4 + 6

= 12 Ans.
1
2
 vad

vFkok(Or)

gy% ge tkurs gSa&

a
r

× (b
r

× c
r

) = ( a
r

. c
r

) b
r

– (a
r

.b
r

) c
r

....(i)

b
r

× (c
r

× a
r

) = (b
r

. a
r

) c
r

– (b
r

. c
r

) a
r

....(ii)

c
r

× (a
r

×b
r

) = ( c
r

.b
r

) a
r

– (c
r

. a
r

) b
r

....(iii)

lehdj.k (i) (ii) (iii) ds laxr i{kksa dks tksM+us ij

a
r

× (b
r

× c
r

) + b
r

× (c
r

. a
r

) + (c
r

) × (a
r

×b
r

) = 0
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iz- 8

gy% fn;k x;k gS&

a
r

= 2 i$ – 5$j + 8 $k 1 vad

b
r

= i$ – 3$j – 7$k

c
r

= –3 i$ + 2 $j – $k

tksM+us ij a
r

+ b
r

+ c
r

= 0 i$ – 6$j + 0 $k
1
2
 vad

a b c+ +
r r r

= 20 ( 6) 0+ − +  = 26  = 6 Ans.
1
2  vad

vFkok (Or)

gy% a
r

= 2 i$ + $j – 3$k

b
r

= 3 i$ – $j – $k
1
2  vad

a
r

.b
r

= (2 i$ + $j – 3$k ). (3 i$ – $j – $k )

= 2 × 3 + 1 × (–1) + (–3) × (–1) 1 vad

⇒ 6 – 1 + 3 ⇒ 9 – 1 = 8 Ans.
1
2
 vad

iz- 9

gy% ekuk I = ∫ sin3 x . cos2 x dx

I = ∫ sin2 x . cos2 x . sin x dx

= ∫ (1 – cos2 x) cos2 x sin x dx
1
2
 vad

⇒ – ∫ (1 – t2) t2 dt ekukfd
cos x = t

⇒ – ∫ t2 – t4 dt – cos x = t 
1
2
 vad

⇒ – ∫ t2 dt + ∫ t4 dt sin x dx = – dt 
1
2  vad

⇒ –
3

3

t
+

5

5

t
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⇒ –
1

3
cos3x +

1

5
cos5x + c Ans.

1
2
 vad

vFkok (Or)

gy% I =
sin cos

dx

x x
∫ −

⇒                        =
1 1

2 sin cos
2 2

dx

x x
∫

 −  

 = 
2 cos .sin sin .cos

4 4

dx

x x
∫ π π −  

1
2  vad

⇒ =
1

2 sin
4

dx

x
∫ π −  

 = 
1

2
cosec

4
x dx

π −∫   

⇒ =
1

2 ∫ cosec t dt
1
2
 vad

ekuk x –
4

π
= t

⇒ =
1

2
log tan 

2

t 1
2
 vad

dx = dt

⇒ =
1

2
log tan 

2 8

x π −   Ans.
1
2  vad

iz- 10

gy% I =
3

0
∫

1

2

tan

1

x

x

−

+
dx

ekukfd tan–1x = t ;fn x = 3  rc t = 
3

π

 2

1

1 x+
dx = dt vkSj ;fn x = 0 rc t = 0  1 vad

vr% I =
3

0

π
∫ t dt = 

32

02

t
π 

 
 

1
2  vad
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=
1

2
 

2

3
π 

  
 = 

2

18

π
Ans.

1
2  vad

vFkok (Or)

gy% I =
2

0

sin

sin cos

x

x

π
∫ + dx ....(i)

izxq.k
0

a

∫ f (x) dx =
0

a

∫ f (a – x) dx ls 1
2
 vad

I =

2

0

sin
2

sin cos
2 2

x

x x

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

dx
1
2
 vad

I =
2

0

cos

cos sin

x

x x

π
∫ + dx = 

2

0

cos

sin cos

x

x x

π
∫ +  dx ....(ii)

leh- (i) ,oa (ii) ds laxr i{kksa dks tksM+us ij 1
2
 vad

2I =
2

0

sin cos

sin cos

x x

x x

π +
∫ + dx

2I =
2

0

π
∫ 1 dx

2I = [ ] 2
0x π

2I =
2

π

I =
4

π
Hence Proved   

1
2  vad

iz- 11

gy%
2

3

1

( 1) ( 1)

x x

x x

+ +
− +

ekukfd x – 1 = y ;k x = y + 1
1
2
 vad

=
2

3

1

( 1) ( 1)

x x

x x

+ +
− + = [ ]

2

3

( 1) ( 1) 1

1 1

y y

y y

+ + + +
+ +

1
2  vad
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= 3

1

y  
2 2 1 2

2

y y y

y

 + + + +
 + 

= 3

1

y

23 3

2

y y

y

 + +
 + 

3

2

3

4

1

8
+ y + y2

2 + y 3 + 3y + y2

3 + y3

2

y + y23

2

y +
3

2

3

4
y2

y21

4
1

8
y2 +

1

4
y3

1

8
y3–

– –

– –

– –

3

2

3

4

1

8
+ y + y2

2 + y 3 + 3y + y2

3 + y3

2

y + y23

2

y +
3

2

3

4
y2

y21

4
1

8
y2 +

1

4
y3

1

8
y3–

– –

– –

– –

3

2

3

4

1

8
+ y + y2

2 + y 3 + 3y + y2

3 + y3

2

y + y23

2

y +
3

2

3

4
y2

y21

4
1

8
y2 +

1

4
y3

1

8
y3–

– –

– –

– –

1 vad

⇒ = 3

1

y

3
23 3 1 1 8

2 4 8 2

y
y y

y

 
+ + − + 

1 vad

= 3

3

2y
+ 2

3

4y
+

1

8y –
1

8(2 )y+
1
2
 vad

y dk eku izfrLFkkfir djus ij

= 3

3

2( 1)x − + 2

3

4( 1)x − +
1

8( 1)x− – 1

8( 1)x+
Ans.

1
2
 vad

vFkok (OR)

gy% fn;k x;k
2

2

2 5 11

2 3

x x

x x

+ −
+ −

tksfd fo"ke fHkUu gS

mfpr fHkUu esa cnyus ds fy,

2x2 + 5x – 11

2x2 + 4x – 6

x – 5
– – +

x2 + 2x – 3

2

2x2 + 5x – 11

2x2 + 4x – 6

x – 5
– – +

x2 + 2x – 3 2x2 + 5x – 11

2x2 + 4x – 6

x – 5
– – +

x2 + 2x – 3

2

1
2
 vad
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vr%
2

2

2 5 11

2 3

x x

x x

+ −
+ −

= 2 + 2

5

2 3

x

x x

−
+ −

1
2  vad

= 2 + 
5

( 1) ( 3)

x

x x

−
− +

ekukfd
5

( 1) ( 3)

x

x x

−
− + =

1

A

x − +
3

B

x +
1
2
 vad

vr% A =
1

5

3 x

x

x =

− 
 +  =

1 5

1 3

−
+ =

4

4

−
= –1

B =
3

5

1 x

x

x =−

− 
 − 

1
2  vad

=
3 5

3 1

− − 
 − −  =

8

4

−
−

= 2

vr%
2

2

2 5 11

2 3

x x

x x

+ −
+ −

= 2 + 
1

1x

−
− +

2

3x + 1 1
2
 vad

= 2 –
1

1x− +
2

3x + Ans.
1
2
 vad

iz- 12

gy% sin–1x + sin–1y =
2

π

sin–1x =
2

π
– sin–1y

sin–1x = sin–1(1) – sin–1y {using formula}1 vad

sin–1x = sin–1 21 1 1y y − − −  1 vad

sin–1x = sin–1 21 0y y − − × 

sin–1x = sin–1 21 y − 

x = 21 y− 1 vad

oxZ djus ij x2 = 1 – y2

;k x2 + y2 = 1 Hence proved 1 vad
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vFkok (Or)

iz- 12

gy% fn;k x;k tan–1x + 2 cot–1x = 
2

3

π

⇒ tan–1x + cot–1x + cot–1x =
2

3

π

⇒
2

π
+ cot–1x =

2

3

π
{tan–1x + cot–1x =

2

π
}

⇒ = cot–1x =
2

3

π
–

2

π
1 vad

⇒  cot–1x =
4 3

6

π − π
1 vad

⇒  cot–1x =
6

π
1 vad

x = cot
6

π 1
2  vad

x = 3 Ans.
1
2
 vad

iz- 13

gy% fn;k x;k gS xy = ex–y

nksuksa i{kksa dk log ysus ij

log xy = log ex–y 1
2
 vad

y log x = (x – y) log e log e = 1

y log x = x – y
1
2
 vad

y log x + y = x

y (log x + 1) = x

y = 1 log

x

x+
1
2
 vad

x ds lkis{k vodyu djus ij
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dy

dx
=

2

(1 log ) (1 log )

(1 log )

d d
x x x x

dx dx
x

+ − +

+
1 vad

dy

dx
=

2

1
1 log

(1 log )

x x
x

x

+ − ×

+
1 vad

dy

dx
= 2

log

(1 log )

x

x+ Hance proved
1
2
 vad

vFkok (Or)

iz- 13

gy% fn;k x;k log (x y) = x2 + y2 1
2
 vad

log x + log y = x2 + y2

log y – y2 = x2 – log x

nksuksa i{kksa dk x ds lkis{k vodyu djus ij

d

dx
log y – 

d

dx
y2 =

d

dx
x2 – 

d

dx
log x 1 1

2  vad

1

y
dy

dx
– 2y.

dy

dx
= 2x – 

1

x

1
2y

y
 −  

dy

dx
=

22 1x

x

−

21 2y

y

−
×

dy

dx
=

22 1x

x

− 1
2  vad

dy

dx
=

22 1x

x

−
× 21 2

y

y−
1
2
 vad

dy

dx
=

y

x

2

2

2 1

1 2

x

y

 −
 

−  
Hance proved

1
2
 vad

iz- 14

gy% fn;k x;k gS y = sin (2 sin–1x)

sin–1y = 2 sin–1x
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x ds lkis{k vodyu djus ij

d

dx
. sin–1y = 2.

d

dx
sin–1x 1 1

2  vad

2

1

1 y−
dy

dx
= 2

2

1 x−
1 vad

dy

dx
= 2.

2

2

1

1

y

x

−

−
1
2  vad

vr%
dy

dx
=

2

2
2

1

1

y

x

−

−
Hance proved

1
2
 vad

vFkok (Or)

gy% fn;k x;k y = tan–1 2

2

1

x

x−

ekukfd x = tan θ rc θ = tan–1x 2 vad

y = tan–1 2

2 tan

1 tan

θ
− θ

= tan–1 tan 2θ

y = 2θ

y = 2 tan–1x 1 vad

x ds lkis{k vodyu djus ij

vr%
dy

dx
= 2

2

1 x+
Ans.1 vad

iz- 15

gy% ekuk fd fdlh le; t ij òÙk dh f=T;k r rFkk {ks=Qy A gS] rc
A = π r2

dA

dr
= 2π r 1 vad

iz'ukuqlkj

f=T;k esa ifjorZu dh nj 2 lseh-@lsd.M
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vr,o
dr

dt
= 2 cm/sec.

vr% o`Ùk ds {ks=Qy esa o`f) nj

dA

dt
=

dA

dr
× 

dr

dt
1 vad

= 2πr × 2 [eku izfrLFkkfir

= 4πr
1
2
 vad

r = 8 ij
dA

dt
= 4π × 8

= 32π lseh-2@lsd.M 1
2
 vad

vFkok

(Or)

gy% p (x) = 41 + 24x – 18x2

p' (x) = 0 + 24 – 36x = 24 – 36x
1
2
 vad

p" (x) = – 36 < 0 _.kkRed 1
2  vad

mfPp"B ;k fufEu"B ykHk ds fy,

p' (x) = 0

 24 – 36x = 0

 x = 2/3 1 vad

vc x = 2/3 ij p"(x) eku – 36 < 0 _.kkRed 1
2  vad

ykHk mfPp"B gksxk tcx = 2/3
1
2
 vad

vr% mfPp"B ykHk P
2

3
 
   = 41 + 24 

2

3
 
    – 18 

22

3
 
  

1
2
 vad

= 41 + 16 – 8

= 49 Ans.
1
2  vad
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iz- 16

gy% ge tkurs gSa&

2
x y−σ =

1

n
Σ [(x – y) – (x – y )]2

=
1

n
Σ [(x – x ) – (y – y )]2

2
x y−σ =

1

n
Σ [(x – x )2 + (y – y )2 – 2(x – x ) (y – y )]

1
2  vad

=
1

n
Σ (x – x )2 + 

1

n
Σ (y – y )2 – 2

1

n
Σ(x –x ) (y – y )

2
xσ + 2

yσ – 2r σx σy

( )( )

x y

x x y y
r

n

 Σ − −= σ σ  

⇒  2r σx σy = 2
xσ + 2

yσ – 2
x y−σ 1 vad

r =

2 2 2

2
x y x y

x y

−σ + σ − σ
σ σ = Ans. 1 vad

vFkok (Or)

gy%

x y x– y – (x – ) (y – ) (x – )2 (y – )2

2 15 –2 6 –12 4 36

3 17 –1 8 –8 1 64

5 4 1 –5 –5 1 25

7 5 3 –4 –12 9 16

3 4 –1 –5 5 1 25

Σx = 20 Σy = 45 Σ(x– ) (y– ) Σ (x– )2 Σ (y– )2

= –32 = 16 = 166

x y y yx x

x xy y

x y x– y – (x – ) (y – ) (x – )2 (y – )2

2 15 –2 6 –12 4 36

3 17 –1 8 –8 1 64

5 4 1 –5 –5 1 25

7 5 3 –4 –12 9 16

3 4 –1 –5 5 1 25

Σx = 20 Σy = 45 Σ(x– ) (y– ) Σ (x– )2 Σ (y– )2

= –32 = 16 = 166

x y y yx x

x xy y

2 vad
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x = 
x

n

Σ
= 

20

5
= 4 rFkk y = 

y

n

Σ
= 45

5
= 9

1
2
 vad

r = 2 2

( ).( )

( ) . ( )

x x y y

x x y y

Σ − −

Σ − Σ − 1 vad

=
32

16 166

−
=

32

4 12.8841

−
× =

32

51.5364

−

= – 0.62 Ans.
1
2
 vad

iz- 17

gy% fn;k x;k gS& x = 18, y  = 100

σx = 14, σy = 20 rFkk r = 0.8

y dh x ij lekJ;.k js[kk&

y – y = r 
y

x

σ
σ (x –x ) 1 vad

y – 100 = 0.8 × 
20

14
(x – 18)

1
2  vad

y =
16

14
(x – 18) + 100

x = 70 gksus ij 1
2  vad

y =
16

14
 (70 – 18) + 100 1 vad

=
8

7
 (52) + 100

1
2
 vad

= 59.42 + 100

= 159.42 Ans. 1 vad

vFkok(Or)

gy% y dh x ij lekJ;.k js[kk dk lehdj.k

y –y = ρ 
y

x

σ
σ (x –x )
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izo.krk m1 = ρ 
y

x

σ
σ 1 vad

rFkk x dh y ij lekJ;.k js[kk

x –x = ρ
y

x

σ

σ (y –y )

;k y –y =
1

p
y

x

σ

σ (x –x ) 1 vad

bl js[kk dh izo.krk m2 = y

xp

σ
σ

;fn nksuksa js[kkvksa ds e/; U;wu dks.k θ gS rc

tan θ =
1 2

1 21

m m

m m

−
+ 1 vad

tan θ =
1

y y

x x

y y

x x

r

r
p

r

σ σ
−

σ σ
σ σ

+ ×
σ σ

=

2

2 2

2

( 1) y

x

x y

x

r

r

− σ
σ

σ + σ

σ

tan θ = ( )
2

2 2

( 1) x y

x y

r

p

− σ σ

σ + σ
1
2
 vad

tan θ = 2 2

x y

x y

σ σ

σ + σ
2 1r

r

− 1
2  vad

Ans.

iz- 18

gy% fn;s x;s lery x + 3y + 6 = 0

         ,oa 3x – y – 4z = 0

ds izfrPNsnu ls tkus okys lery dk lehdj.k

(x + 3y + 6) + λ(3x – y – 4z) = 0 ....(i) 
1
2 vad

x (1 + 3λ) + y (3 – λ) – 4λz + 6 = 0 ....(ii) 
1
2  vad
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bl lery ij ewy fcUnq ls Mkys x;s yEc dh yEckbZ

= 1
1
2  vad

= 2 2 2

(1 3 ) 0 (3 ) 0 4 0 6

(1 3 ) (3 ) ( 4 )

+ λ × + − λ × − λ × +

+ λ + − λ + − λ  = 1

= 2 2 2

6

1 9 6 9 6 16+ λ + λ + − λ + λ + λ
 = 1

= 2

6

26 10λ +
 = 1

= 226 10λ +  = 6
1
2
 vad

oxZ djus ij

⇒ 26λ2 + 10 = 36

⇒ 26λ2 = 36 – 10

⇒ 26λ2 = 26

⇒ λ2 =
26

26

λ2 = 1 ;k λ = ± 1
1
2
 vad

lehdj.k (2) esa λ = 1 j[kus ij

x (1 + 3) + y (3 – 1) – 4z + 6 = 0

4x + 2y – 4z + 6 = 0

;k 2x + y – 2z + 3 = 0 1 vad

lehdj.k (2) esa λ = –1 j[kus ij 1
2  vad

x (1 – 3) + y (3 + 1) + 4z + 6 = 0

– 2x + 4y + 4z + 6 = 0

– x + 2y + 2z + 3 = 0

;k x – 2y – 2z – 3 = 0
1
2  vad

vHkh"V lehdj.k
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2x + y – 2z + 3 = 0

x – 2y – 2z – 3 = 0 Ans. 
1
2
 vad

vFkok (Or)

gy% fn;s x;s lery 3x – 4y + 12z = 26 ....(i)

         ,oa 2x – y + 2z + 3 = 0 ....(ii)

ds dks.kk)Zdksa ds lehdj.k ds fy, lehdj.k (i) dks ifjofrZr dj
fy[kus ij

– 3x + 4y – 12z + 26 = 0

rFkk 2x – y + 2z + 3 = 0 1 vad

vr% dks.kk)Zd ds lehdj.k

= 2 2 2

3 4 12 26

( 3) 4 ( 12)

x y z− + − +

− + + −  = ± 2 2 2

2 2 3

2 ( 1) 2

x y z− + +

+ − + 1 vad

=
3 4 12 26

9 16 144

x y z− + − +
+ +

 = ± 
2 2 3

4 1 4

x y z− + +
+ +

⇒ = 3[–3x + 4y – 12z + 26] = ± 13[2x – y + 2z + 3]

⇒ = – 9x + 12y – 36z + 78 = ± [26x – 13y + 26z + 39]

(+) fpUg ysus ij

– 9x + 12y – 36z + 78 = 26x – 13y + 26z + 39

– 9x – 26x + 12y + 13y – 36z – 26z + 78 – 39 = 0

– 35x + 25y – 62z + 39 = 0

;k 35x – 25y + 62z – 39 = 0 ....(iii) 
1
2  vad

(–) fpUg ysus ij

– 9x + 12y – 36z + 78 = – 26x + 13y – 26z – 39

– 9x + 26x + 12y – 13y – 36z + 26z + 78 + 39 = 0

17x – y – 10z + 117 = 0 ....(iv) 
1
2  vad

lery (ii) ,oa (iv) ds chp

cos θ =
2 17 ( 1)( 1) (2)( 10)

4 1 4 289 1 100

× + − − + −
+ + + +

1
2
 vad
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=
34 1 20

3 390

+ −
×

 = 
15

3 390
=

5

390

sin θ =
25

1
390

− =
390 25

390

−
=

365

390

=
365

390
1
2  vad

tan θ =
sin

cos

θ
θ =

365

390
 × 

390

5

= 365

25
 = 

73

5
= 14.6

1
2
 vad

tan θ > 1, θ > 
4

π

vr% U;wu dks.k dk v)Zd

35x – 25y + 62z – 39 = 0 Ans.

iz- 19

gy% 0
lim
x→

cosec cotx x

x

−

0
lim
x→

1 cos
sin sin

x

x x
x

−
 = 0

lim
x→  

1 cos

.sin

x

x x

−
1 vad

0
lim
x→

22 sin
2

2. .cos
2 2

x

x x
x sin×

 = 0
lim
x→  

sin
2

.cos
2

x

x
x

2 vad

0
lim
x→

tan
2

2
2

x

x×
 = 

1

2 0
lim
x→  

tan
2

2

x

x

⇒
1

2
× 1 = 

1

2

0

0
2

as x

x

→ 
 
 →
 

1 vad
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vFkok (Or)

gy% (i) f (0) =
1

2
R.H. limit

(ii) R.H.L. f (0 + 0) = 0
lim
h→  f (0 + h) 1 vad

⇒ 0
lim
h→ 2

1 cos(0 )

(0 )

h

h

− +
+ = 0

lim
h→ 2

1 cosh

h

−

⇒ 0
lim
h→

2

2

2sin
2
h

h
= 2 0

lim
h→

2

2
h

m

h

 
∫ 

 
 

× 
1

4

⇒ 2 × 1 × 
1

4
 = 

1

2
1
2  vad

(iii) L.H. limit

f (0 – 0) = 0
lim
h→  f (0 + h) 1 vad

⇒ 0
lim
h→ 2

1 cos(0 )

(0 )

h

h

− −
− = 0

lim
h→ 2

1 cosh

h

−

⇒ 0
lim
h→

2

2

2sin
2
h

h

 = 
1

2
1 vad

pw¡fd f (0 + 0) = f (0) = f (0 – 0) 1 vad

vr% fn;k x;k Qyu x = 0 ij lkarR; gSA

iz- 20

gy% ∫
sin cos

3sin 2cos

x x

x x

+
+ dx

ekukfd sin x + cos x = A 
d

dx
(3 sin x + 2 cos x) + B (3 sin x + 2 cos x)

sin x + cos x = A (3 cos x – 2 sin x) + B (3 sin x + 2 cos x)

1 vad
sin x + cos x = (–2A + 3B) sin x + (3A + 2B) cos x

rqyuk djus ij – 2A + 3B = 1

  3A + 2B = 1
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– 6A + 9B = 3

+ 6A + 4B = 2

tksM+us ij 13B = 5
B = 5/13

rc 3A + 2
5

13
 
    = 1

3A = 1 –
10

13
 = 

3

13

A = 1/13
1
2
 vad

vr%
sin cos

3sin 2cos

x x

x x

+
∫ +  dx =

3cos 2sin

13(3sin 2cos )

x x

x x

−
∫ + dx + 

5(3sin 2cos

13(3sin 2cos )

x x

x x

+
∫ + dx

1 vad

=
3cos 2sin

13(3sin 2cos )

x x

x x

−
∫ + dx + 

5

13
∫ dx 1 vad

ekukfd 3 sin x + 2 cos x = t

(3 cos x – 2 sin x) dx = dt

I =
1

13

1

t
∫ dt + 

5

13 ∫ dx

⇒
1

13
log t + 

5

13
x

1
2  vad

⇒
1

13
log (3 sin x + 2 cos x) + 

5

13
x +c

Ans. 
1
2
 vad

vFkok (Or)

gy%
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B (0, b)

(a, 0)
A

y'

y

x' xa0

b

B (0, b)

(a, 0)
A

y'

y

x' xa0

b

nh/kZo`Ùk
2

2

x

a
 + 

2

2

y

b
 = 1 ....(i)

js[kk
x

a
 + 

y

b
 = 1 ....(ii)

Li"Vr% nh/kZòÙk (i) dk dsUnz (0, 0) v{kksa dh yEckbZ;k¡ 2a vkSj 2b gSA

nh/kZòÙk (i) vkSj js[kk (ii) e/; ifjc) {ks= dks fp= esa Nk;kafdr fd;k
x;k gSA

vHkh"V {ks=Qy = nh/kZòÙk ds prqFkkZa'k OAB dk {ks=Qy – ∆AOB dk
{ks=Qy 1 vad

=
0

a

∫ y dx – 
1

2
 OA × OB 1 vad

=
0

a

∫
b

a
2 2a x−  dx – 

1

2
 ab 1 vad

=
b

a
2 2 2 1

0

1 1
sin

2 2

a
x

x a x a
a

− − +  
– 

1

2
 ab

= b

a

2
2 2 11

sin
2 2 2

a a
a a a − 

− +  
– 11

0 sin 0
2

− +   – 1

2
 ab

1
2
 vad

=
b

a

2
1sin 1

2
a − 

  
– 

1

2
 ab

=
b

a

2

.
2 2

a π
  

– 
2

ab = 
2

ab
(π – 2) Ans. 

1
2
 vad
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iz- 21

gy%
dy

dx
=

3

3

x y

x y

+ −
+ + ....(i)

x + y = v j[kus ij

d

dx
(x + y) =

dv

dx

1 + 
dy

dx
 = 

dv

dx
∴

dy

dx
= dv

dx
– 1 1 vad

leh- (i) esa eku j[kus ij

dv

dx
– 1 =

3

3

v

v

−
+

dv

dx
= 1 + 

3

3

v

v

−
+ = 

3 3

3

v v

v

+ + −
+

dv

dx
=

2

3

v

v + 1 vad

3

2

v

v

+
 dv = dx

nksuksa i{kksa dk lekdyu djus ij 1 vad

∫
3

2

v

v

+
dv = ∫ dx

∫
1

2
+

3

2v
 dv = ∫ dx 1 vad

1

2
v +

3

2
log v = x + c

1
2  vad

3log

2

v v+
= x + c

v dk eku j[kus ij x + y + 3 log (x + y) = 2x + 2c

y + 3 log (x + y) = x + c Ans.

vFkok (Or)

gy% (1 + y2) dx = (tan–1 y – x) dy
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(1 + y2) 
dx

dy = tan–1 y – x

(1 + y2) 
dx

dy  + x = tan–1 y

⇒ dx

dy
 + 2

1

1 y

 
 + 

 x =
1

2

tan

1

y

y

−

+ 1 vad

dx

dy + px = Q ls rqyuk djus ij

p = 2

1

1 y+ , Q =
1

2

tan

1

y

y

−

+ 1 vad

I.F. = pdy
e∫ = 2

1

1 ye +
∫

dy

=
1tan ye

− 1
2  vad

vHkh"V gy

x (I.F.) = ∫ Q. (I.F.) dy + c

x . 
1tan ye

−
= ∫

1

2

tan

1

y

y

−

+
1tan ye

−
dy + c

1
2
 vad

x . 
1tan ye

−
= ∫ t . et dt + c

1

2

tan

1

y t

dy
dt

y

− =

 = +

 1 vad

x . 
1tan ye

−
= t . et – ∫ 1. et dt + c

x . 
1tan ye

−
= t . et – et + C

1
2  vad

eku j[kus ij

x . 
1tan ye

−
= tan–1y 

1tan ye
−

 – 
1tan ye

−
+ c

x = tan–1y – 1 +  C     
1tan ye

−
 Ans.

1
2
 vad

iz- 22

gy% nksuksa iÙkksa ds yky gksus dh izkf;drk
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P(A) =

26
2

52
2

c

c
1 vad

=

26 25
2 1

52 51
2 1

×
×
×
×

= 
13 25

26 51

×
×  = 

325

1326

nksuksa iÙkksa ds bDds gksus dh izkf;drk

P(B) =

4
2

52
2

c

c
 = 

4 3
2 1

52 51
2 1

×
×
×
×

 = 
6

1326
1 vad

nks yky bDds gksus dh izkf;drk

P(A∩B) =

2
2

52
2

c

c
 = 

1

1326
1 vad

vHkh"B izkf;drk

P(A∪B) = P(A) + P(B) – P(A∩B) 1 vad

=
325

1326
+ 

6

1326
– 

1

1326
 = 

330

1326
1
2  vad

=
55

221
Ans.

1
2  vad

vFkok (Or)

gy% ik¡ls dks ,d ckj mNkyus ij le la[;k izkIr djus dh izkf;drk

P(A) =
3

6
 = 

1

2
1 vad

le la[;k izkIr u djus dh izkf;drk

P( A ) = 1 – P(A)

= 1 – 
1

2
 = 

1

2
1 vad

;fn ;kǹfPNd pj x gks] rks x = 0, 1, 2
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P1 = P (x = 0) = P(A, A ) = P(A) P( A ) 1 vad

=
1

2
 × 

1

2
 = 

1

4

P2 = P (x = 1) = P(A, A  ;k A A)
1
2  vad

= P(A, A ) + P( A A)

= P(A) . P( A ) + P( A ) . P(A)

=
1

2
×

1

2
 + 

1

2
×

1

2
 = 

1

4
+

1

4
 = 

2

4
=

1

2
1
2
 vad

P3 = P (x = 2) = P(AA) = P(A) P(A)

=
1

2
 × 

1

2
 = 

1

4

1
2  vad

vHkh"V izkf;drk caVu

Xi 0 1 2

P ¼ ½ ¼

Xi 0 1 2

P ¼ ½ ¼ Ans.
1
2
 vad

iz- 23

gy% ekuk vHkh"V xksys dh lehdj.k

x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0 ....(i)1 vad

pw¡fd ;g xksyk fcUnq (1, –3, 4) ls xqtjrk

2u – 6v + 8w + d = – 26 ....(ii)1 vad

blh izdkj xksyk (i) fcUnqvksa (1, –5, 2) rFkk (1, –3, 0) ls xqtjrk gSA
vr%

2u – 10v + 4w + d + 30 = 0 ....(iii)

rFkk 2u – 6v + d + 10 = 0 ....(iv)11
2  vad

lehdj.k (ii), (iii) rFkk (iv) dks gy djus ij&

u = –1, v = 3, w = –2 rFkk d = 10 2 vad

eku lehdj.k (i) esa j[kus ij

vHkh"V lehdj.k

x2 + y2 + z2 + 2x + 6y – 4z + 10 = 0 Ans.
1
2
 vad
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vFkok
(Or)

gy% ekukfd pj fcUnq P(α, β, γ) gS

iz'ukuqlkj 3PA = 2PB

9PA2 = 4 PB2 1
2  vad

9[(α – 1)2 + (β – 3)2 + (γ – 4)2] =

4 [(α – 1)2 + (β + 2)2 + (γ + 1)2]
1
2  vad

9[α2 + β2 + γ2 – 2α – 6β – 8γ + 26]

= 4 [(α2 + β2 + γ2 – 2α + 4β + 2γ + 6] 1 vad

9α2 – 4α2 + 9β2 – 4β2 + 9γ2 – 4γ2– 18α + 8α – 54β – 16β – 72γ – 8γ + 234 –
24 = 0

1 1
2
 vad

= 5α2 + 5β2 + 5γ2 – 10α – 70β – 80γ + 210 = 0

1 1
2
 vad

vHkh"V fcUnq iFk
= 5x2 + 5y2 + 5z2 – 10x – 70y – 80z + 210 = 0

1 1
2  vad

;k x2 + y2 + z2 – 2x – 14y – 16z + 42 = 0

;g ,d xksyk gS pw¡fd

(i) x2, y2, z2 ds xq.kkad leku gSa 1
2
 vad

(ii) xy, yz, zx ds in ugha gS 1
2  vad

(iii) ;g x, y, z dh f}?kkrh; lehdj.k gS Hence Proved

iz- 24

gy% ekukfd fcUnq p = α i$ + β $j + γ $k

fn;s x;s fcUnq

A = 3 i$ + 4 $j + (–5)$k 1 vad
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B = –2i$ + $j + 4 $k

AP = p.v. of p – p.v. of A

= (α – 3)i$ + (β – 4)$j + (γ + 5)$k 1 vad

BP = (α + 2) i$ + (β – 1)$j + (γ – 4)$k

iz'ukuqlkj | AP| = |BP |

2 2 2( 3) ( 4) ( 5)α − + β − + γ + = 2 2 2( 2) ( 1) ( 4)α + + β − + γ − 1 vad

oxZ djus ij

(α – 3)2 + (β – 4)2 + (γ + 5)2 = (α – 2)2 + (β – 1)2 + (γ + 4)2

α2 + β2 + γ2 – 6α – 8β + 10γ + 50

= α2 + β2 + γ2 + 4α – 2β – 8γ + 21 1 vad
– 6α – 4α – 8β + 2β – 10γ + 8γ + 41 – 21 = 0

– 10α – 6β + 18γ + 29 = 0

1
2
 vad

vHkh"V fcUnq iFk

10x + 6y – 18z – 29 = 0 Ans. 1
2
 vad

vFkok@(Or)

gy%

p (x 1
y 1

)

M

y

xNO
B

A

A

BQ
p (x2

y2
)p (x 1

y 1
)

M

y

xNO
B

A

A

BQ
p (x2

y2
)

2 vad

ekuk OX ds vuqfn'k ek=d lfn'k i$  rFkk OY ds vuqfn'k ek=d $j  gS

∠AOX = ∠A, ∠BOX = ∠B



BHOAPL\ANS.12 (28)

rc ∠AOB = ∠A – ∠B

fp=kuqlkj OM = x1 MP  = y1

OM = i x1 MP  = $j y1

∆OPM esa

OP = OM  + MP

OP = i x1 + $j y1 1 vad

cos A =
OM

OP
 = 1

1

x

sin A =
MP
OP  = 1

1

y

OP = i$ cos A + $j sin A 1 vad

blh izdkj OQ = i$ cos B + $j sin B

OQ × OP = ( i$ cos B + $j sin B) × ( i$ cos A + $j sin A) 1 vad

= |OQ| . |OP| sin (A – B) $k

=

$ µ

cos sin 0

cos sin 0

i j k

B B

A A

$

1
2  vad

= 1 × 1 sin (A – B) $k  = $k (sin A cos B – cos A sin B)

vr% sin (A – B) = sin A cos B – cos A sin B


