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MATHEMATICS 
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mimimimi-ijh{kd ewY;kadu funsZ'kksa dk /;kuiwoZd voyksdu djds mÙkjijh{kd ewY;kadu funsZ'kksa dk /;kuiwoZd voyksdu djds mÙkjijh{kd ewY;kadu funsZ'kksa dk /;kuiwoZd voyksdu djds mÙkjijh{kd ewY;kadu funsZ'kksa dk /;kuiwoZd voyksdu djds mÙkj-

iqfLrdkvksa dk ewY;kadu djsaA ;fn ijh{kkFkhZ us iz'u iw.kZ o lgh gy iqfLrdkvksa dk ewY;kadu djsaA ;fn ijh{kkFkhZ us iz'u iw.kZ o lgh gy iqfLrdkvksa dk ewY;kadu djsaA ;fn ijh{kkFkhZ us iz'u iw.kZ o lgh gy iqfLrdkvksa dk ewY;kadu djsaA ;fn ijh{kkFkhZ us iz'u iw.kZ o lgh gy 

fd;k gS rks mlds iw.kZ vad nsaaAfd;k gS rks mlds iw.kZ vad nsaaAfd;k gS rks mlds iw.kZ vad nsaaAfd;k gS rks mlds iw.kZ vad nsaaA 

General Instructions :  

 (i) Examiners are advised to go through the 

general as well as specific instructions 

before taking up evaluation of the answer-

books. 

 (ii) Instructions given in the marking scheme are 

to be followed strictly so that there may be 

uniformity in evaluation. 

 (iii) Mistakes in the answers are to be 

underlined or encircled. 

SET : A, B, C & D 
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 (iv) Examiners need not hesitate in awarding full 

marks to the examinee if the answer/s 

is/are absolutely correct. 

 (v) Examiners are requested to ensure that every 

answer is seriously and honestly gone 

through before it is awarded mark/s. It will 

ensure the authenticity as their evaluation 

and enhance the reputation of the Institution. 

 (vi) A question having parts is to be evaluated 

and awarded partwise. 

 (vii) If an examinee writes an acceptable answer 

which is not given in the marking scheme, he 

or she may be awarded marks only after 

consultation with the head-examiner. 

 (viii) If an examinee attempts an  extra question, 

that answer deserving higher award should 

be retained and the other scored out. 

 (ix) Word limit wherever prescribed, if violated 

up to 10%. On both sides, may be ignored. If 

the violation exceeds 10%, 1 mark may be 

deducted. 
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 (x) Head-examiners will approve the standard 

of marking of the examiners under them only 

after ensuring the non-violation of the 

instructions given in the marking scheme. 

 (xi) Head-examiners and examiners are once 

again requested and advised to ensure the 

authenticity of their evaluation by going 

through the answers seriously, sincerely 

and honestly. The advice, if not headed to, 

will bring a bad name to them and the 

Institution. 

egÙoiw.kZ funsZ'k %egÙoiw.kZ funsZ'k %egÙoiw.kZ funsZ'k %egÙoiw.kZ funsZ'k %    

 (i) vad&;kstuk dk mís'; ewY;kadu dks vf/kdkf/kd oLrqfu"B 

cukuk gSA vad&;kstuk esa fn, x, mÙkj&fcUnq vafre ugha 

gSaA ;s lq>kokRed ,oa lkadsfrd gSaA ;fn ijh{kkFkhZ us buls 

fHkUu] fdUrq mi;qDr mÙkj fn, gSa] rks mls mi;qDr vad 

fn, tk,¡A 

 (ii) 'kq)] lkFkZd ,oa lVhd mÙkjksa dks ;Fkk;ksX; vf/keku fn, 

tk,¡A 
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 (iii) ijh{kkFkhZ }kjk vis{kk ds vuq:i lgh mÙkj fy[kus ij mls 

iw.kk±d fn, tk,¡A 

 (iv) orZuhxr v'kqf);ksa ,oa fo"k;karj dh fLFkfr esa vf/kd vad 

nsdj izksRlkfgr u djsaA 

 (v) Hkk"kk&{kerk ,oa vfHkO;fDr&dkS'ky ij /;ku fn;k tk,A 

 (vi) eq[;&ijh{kdksa /mi&ijh{kdksa dks mÙkj&iqfLrdkvksa dk 

ewY;kadu djus ds fy, dsoy Marking Instructions/ 

Guidelines nh tk jgh gS ;fn ewY;kadu funsZ'k esa fdlh 

izdkj dh =qfV gks] iz'u dk mÙkj Li"V u gks] ewY;kadu 

funsZ'k esa fn, x, mÙkj ls vyx dksbZ vkSj Hkh mÙkj lgh 

gks rks ijh{kd] eq[;&ijh{kd ls fopkj-foe'kZ djds ml 

iz'u dk ewY;kadu vius foosd vuqlkj djsaA 

SET – A  

SECTION – A 

  1. (i) (gof ) (x) = gof (x) 

              = g(log (1 + x)) 

              xe x +== + 1)1log(  Ans. (B)   1 
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 (ii) Let 
5

3
cos

5

3
cos 1 =θ⇒θ=−  

  θ−=θ=






 − 21 cos1sin
5

3
cossin  

                     
5

4

25

16

25

9
1 ==−=  

Ans. (A)     1 

 (iii) 







+








=+

140

731

751

324
22 BA  

      







=








+








=

15142

1379

140

731

14102

648
 

Ans. (A)    1 

 (iv) 34153
5

43
=+⇒=

−
m

m
 

                      ⇒ 4m = −12 

                      ⇒ m = −3 Ans. (C)   1 

 (v) ( ) 233 3.cossin xxx
dx

d
=  

                 32 cos.3 xx=  Ans. (B)   1  



 ( 6 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 (vi) f(x) = sin 3x + 4 

  3 ≤ f(x) ≤ 5 

  Q −1 ≤ sin 3x ≤ 1  Ans. (A)   1 

 (vii) θ=θ= 33 sin,cos ayax  

  θθ−=
θ

sin.cos3 2a
d

dx
 

  θθ=
θ

cos.sin3 2a
d

dy
 

  θ−=
θθ−

θθ
=

θ

θ=∴ tan
sin.cos3

cos.sin3
2

2

a

a

d

dx
d

dy

dx

dy
 

  at 1,
4

−=
π

=θ
dx

dy
 Ans. (C)    1 

 (viii) { }∫∫ −= dxxdxx 1sectan 22  

                                = tan x − x + c Ans. (A)    1 

 (ix) ∫
+

= dx
x

x
I

421

3
 

  Put tx =2 ,   2x dx = dt 
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  ( ) ct
t

dt
I +=

+
=∴ −

∫ 2tan
22

3

212

3 1
2

 

                         ( ) cx += − 21 2tan
22

3
  

Ans. (B)    1 

 (x) Degree 1 Ans. (C)    1 

 (xi) x
dx

dy 2tan=  

  Integrate w. r. t. x, we get 

  cdxxy += ∫
2tan  

     ( ) cdxx +−= ∫ 1sec2  

  ⇒ y = tan x − x + c Ans. (A)    1 

 (xii) 
9

4

13

9
13

4

)(

)(
)/( ==

∩
=

BP

BAP
BAP  Ans. (C)    1 

 (xiii) Required Prob. 
51

3

52

4
×=  

                          
221

1

17

1

13

1
=×=  Ans. (B)    1 
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 (xiv) P(A ∪ B) = P(A) + P(B) − P(A ∩ B) 

  ⇒ P(A ∪ B) = P(A) + P(B) − P(A) . P(B) 

  ⇒ 0.60 = 0.2 + P(B)[1 − 0.2] 

  ⇒ P(B) 5.0
2

1

80.0

40.0
===  Ans. (A)   1 

 (xv) 
419941

2).3()1.(23.1

||.||

.
cos

++++

−+−+
==θ

→→

→→

ba

ba
 

                            
14

5

1414

623 −
=

−−
=  

                      






 −
=θ∴ −

14

5
cos 1  Ans. (C)   1 

 (xvi) 
1414916

1.2)2.(31.4
cos

++++

+−+
=θ  

          0
629

264
=

−−
=  

  ∴ θ = 90° Ans. (A)   1 



 ( 9 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

SECTION – B 

  2. f (1) = 1, f (2) = 1 

 Also f (−1) = −1, f (−2) = −1 1 

 ∴∴∴∴ f  is not one-one 1 

  3. Let θ=− x1sin  

 ⇒ x = sin θ 

        







θ−

π
=

2
cos  1 

 θ−
π

=∴ −

2
cos 1 x  

 Now 
22

cossin 11 π
=θ−

π
+θ=+ −− xx . 1 

  4. 








+−−−

+−
=









−








−
==

4123

2319

21

13

21

13
.2 AAA  

                                 








−
=

35

58
 1 

 IAAAf 75)( 2 +−=  

  







+









−
−









−
=

10

01
7

21

13
5

35

58
 

  0
00

00

710355

557158
=








=









+−+−

−+−
=  1 
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  5. Area 

1

1

1

2

1

33

22

11

yx

yx

yx

=  

  

1710

132

100

2

1
−=   1 

  22
2

44
)]3014(1[

2

1
−=−=−−=  

 ∴ Required area = 22 sq. units. 1 

  6. Let xxy cot)(tan=  

 taking log both side, we get  

 log y = cot x . log(tan x) 1 

 diff. w. r. t. x, we get 

 ( )xxx
x

x
dx

dy

y

22 eccostanlogsec.
tan

1
.cot

1
−+=  

  







−= xx

xx

x

x

x
tanlogeccos

cos

1
.

sin

cos
.

sin

cos 2
2

 

 [ ]xxxy
dx

dy
tanlog.eccoseccos 22 −=∴  

  ]tanlog1[eccos.)(tan 2cot xxx x −=  1 
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  7. teytex tt sin.,cos 22 ==  

 2..cos)sin(. 22 tt ette
dt

dx
+−=   

      ]sincos2[2 tte t −=  
2
1  

 2..sincos. 22 tt ette
dt

dy
+=   

      ]cossin2[2 tte t +=  
2
1  

 
tt

tt

dt

dx
dt

dy

dx

dy

sincos2

cossin2

−

+
==∴         1 

  8. Let ∫
−= dxxI .tan 1  

  ∫
−= dxx 1.tan 1  

  ∫ ∫∫ +





−= −− cdxdxx

dx

d
dxx )1(tan1.tan 11

 1 

  cdxx
x

xx +
+

−= ∫
− .

1

1
.tan

2
1  

  ( ) cxxx ++−= − 21 1log
2

1
tan  1 
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  9. 
( )∫∫

−
=

− 1319 22
x

dx

x

dx
 1 

        c
x

x
+×

+

−
=

3

1

13

13
log.

2

1
 

        c
x

x
+

+

−
=

13

13
log

6

1
 1 

10. ( ) ( )dxyxydyxyx 22 3 +−=+   

 
xyx

yxy

dx

dy

+

+
−=⇒

2

23
 …….. (i) 

 Put y = vx 

 
dx

dv
xv

dx

dy
+=  

 
vxxx

xvvxx

dx

dv
xv

.

.3
2

22

+

+
−=+∴  

 v
v

vv

dx

dv
x −

+

+
−=⇒

1

3 2
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v

vvvv

dx

dv
x

+

−−−−
−=⇒

1

3 22

 

 
v

vv

dx

dv
x

+

−−
=⇒

1

24 2

 1 

 ∫∫ +−=
+

+
⇒ c

x

dx
dv

vv

v
log2

2

1
2

 

 ( ) cxvv loglog22log
2

1 2 +−=+⇒  

 
2

2 log2log
x

c
vv =+⇒  

 
22

22

x

c

x

y

x

y
=+⇒  

 
22

22

x

c

x

yxy
=

+
⇒  

 cyxyx
x

c

x

yxy
=+⇒=

+
⇒ )2(

2 2
4

2

2

2

 1 

11. P(A)
8

3
= , P(B)

10

6
=   1 

 P(AB) = P(A) . P(B)  

   
40

9

10

6

8

3
=×=  1 
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SECTION – C 

12. L. H. S. 
x

x 11
tan

2
1 −+

= −  

      
θ

−θ+
= −

tan

1tan1
tan

2
1     put x = tanθ   1 

      
θ

−θ
= −

tan

1sec
tan 1      1 

      
















θθ

θ

=






θ

θ+
= −−

2
cos

2
sin2

2
sin2

tan
sin

cos1
tan

2

11    1 

      ==
θ

=






 θ
= −− x11 tan

2

1

22
tantan  R. H. S. 1 

13. 




<−−

≥−
=−=

2,)2(

2,2
|2|)(

xx

xx
xxf  

 0)22(lim)(lim.R.H.L,0)2(
02

=−+===
→+→

hxff
hx

 

      L. H. L. 0]22[lim)(lim
02

=−−−==
−→−→

hxf
hx

 

 ∴ f (x) is continuous at x = 2 2 
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 R. H. D. 1
2

0)2(
lim
2

=
−

−−
=

+→ x

x

x

 

 L. H. D. 1
2

0)2(
lim
2

−=
−

−−−
=

−→ x

x

x

 

 ∴ f (x) is not differentiable at x = 2 2 

14. tbytax 33 cos,sin ==  

 tta
dt

dx
cossin3 2=  

 ttb
dt

dy
sincos3 2−=  

 
t

t

a

b

tta

ttb

dx

dy

sin

cos

cos.sin3

sincos3
2

2

−=
−

=∴  1 

 ∴ equation of tangent at ( )tbta 33 cos,sin  is : 

 ( ) ( )tax
t

t

a

b
tby 33 sin

sin

cos
cos −−=−  1 

 
ta

ta

ta

x

tb

tb

tb

y

sin

sin

sincos

cos

cos

33

+−=−⇒  

 tt
tb

y

ta

x 22 cossin
cossin

+=−⇒  1 

 1
cossin

=+⇒
tb

y

ta

x
 1 
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15. X = 0, 1, 2, 3, 4 

 
2

1
,

2

1
== qp  

2
1  

 
16

1

2

1
.

2

1
)0(

40

0
4 =
















== CXP  

2
1  

 
4

1

16

4

2

1
.

2

1
)1(

31

1
4 ==
















== CXP  

2
1  

 
8

3

16

6

2

1
.

2

1
)2(

22

2
4 ==
















== CXP  

2
1  

 
4

1

16

4

2

1
.

2

1
)3(

13

3
4 ==
















== CXP  

2
1  

 
16

1

2

1
.

2

1
)4(

04

4
4 =
















== CXP  

2
1  

X 0 1 2 3 4 

P(X) 

16

1
 

4

1
 

8

3
 

4

1
 

16

1
 

1 
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16. Let A ≡ (1, 2, 3), B ≡ (2, +5, −1), C ≡ (−1, 1, 2) 

 kjia ˆ3ˆ2ˆ ++=
→

, kjib ˆˆ5ˆ2 −+=
→

, kjic ˆ2ˆˆ ++−=
→

 

 kjikjibcBC ˆˆ5ˆ2ˆ2ˆˆ +−−++−=−=
→→→

 

             kji ˆ3ˆ4ˆ3 +−−=  1 

 kjibaBA ˆ4ˆ3ˆ +−−=−=
→→→

 1 

 Area  of ∆ABC ||
2

1 →→
×= BABC  

 

431

343

ˆˆˆ

−−

−−=×=
→→

kji

BABC  

          )49(ˆ)312(̂)916(̂ −++−−+−= kji  

          kji ˆ5ˆ9ˆ7 ++−=  1 

 ∴ Area of ∆ABC 258149
2

1
++=  

                       155
2

1
=  sq. units 1 

SECTION – D 

17. x + 2y − 3z = − 4 

 2x + 3y + 2z = 2 

 3x − 3y − 4z = 11 



 ( 18 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 















−

=

































−−

−

11

2

4

433

232

321

z

y

x

 1 

 AX = B  

 BAX 1−=⇒  

 )96(3)68(2)612(1

433

232

321

|| −−−−−−+−=

−−

−

=A  

                      = −6 + 28 + 45 = 67 ≠ 0 1 

 11A = −6, 12A = 14, 13A = −15 

 21A = 17, 22A = 5, 23A = 9 

 31A = 13, 32A = −8, 33A = −1 

 

















−−

−

−

=

′

















−−

−−

=

1915

8514

13176

1813

9517

15146

AAdj  2 

 















−

















−−

−

−

==∴ −

11

2

4

1951

8541

31716

67

11BAX  1 
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 =

















∴

z

y

x

 x = 3, y

18. y = x + 2 ….. (

 
3

2

=
x

y

 From (i

 x = 0, 3

 when x

 Required Area = 
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−=

















−=

















−+

−+−

++

=

1

3

67

134

201

67

1

111860

881056

1433424

67

1

y = −2, z = 1 

+ 2 ….. (i)  

2
2

+  ….. (ii) 

i) and (ii), we get 

= 0, 3 

x = 0, y = 2 and when x = 3, y = 5 

 

Required Area = ∫ −

3

0

parabolaof()lineof[( yy

                  ∫



























+−+=

3

0

2

2
3

)2( dx
x

x  

1/3631 

P. T. O. 









1

2

3

 

1 

1 

 
2 

)]parabola dx  

1 
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                    ∫











−=

3

0

2

3
dx

x
x

 

1 

                    
2

3
3

2

9

92

3

0

32

=−=











−=
xx

 sq. units 

 1 

OR 

 Let dx
x

x
I ∫

π

+
=

0
2sin1

  …….. (i) 

 ∴ dx
x

x
I ∫

π

−π+

−π
=

0
2 )(sin1

 

 ∴ dx
x

x
I ∫

π

+

−π
=

0
2sin1

  …….. (ii) 1 

 Adding (i) and (ii), we get 

 2 dx
x

I ∫
π

+

π
=

0
2sin1

 

1 

 ∴ ∫∫
ππ

+

π
=

+

π
=

2/

0
22

2

0
2 tansec

sec
2.

2sin12 xx

dxx

x

dx
I  1 

 ∫
π

+
π=⇒

2/

0
2

2

tan21

sec

x

dxx
I  1 

 put tan x = t ⇒ 2sec x dx = dt 
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 ∴ π=I

       =

19. Let P(3, 

foot of perpendicular to the given line 

 
−

=
32

yx

 x = 2λ, 

 General point of line 

 ∴ Q (2λ

 Direction ratios of line 

 2λ − 3, 3

 and D. R's of line 

 Now AB 

 ∴2(2λ 

 ⇒ 29λ 

 ∴ Q ≡ (2, 5, 7)

( 21 ) 3681/36
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( )
( )[ ]∫

∞ ∞
−π

=
+

π

0
0

1
2

2tan
221

t

t

dt
 

22
0

22

2π
=





−

ππ
 

(3, −1, 11) be the given point and Q be the 

foot of perpendicular to the given line AB, 

 

λ=
−

=
−

4

3

3

2 z
 

, y = 3λ + 2, z = 4λ + 3 be the 

eneral point of line AB say Q 

λ, 3λ + 2, 4λ + 3) 

Direction ratios of line PQ are 

3, 3λ + 3, 4λ − 8 

D. R's of line AB are 2, 3, 4 

AB ⊥ PQ 

 − 3) + 3 (3λ + 3) + 4(4λ − 8) = 0 

 = 29 ⇒ λ = 1 

(2, 5, 7) 

1/3631 

P. T. O. 

1 

1 

1, 11) be the given point and Q be the 

1 

1 

1 

1 

1 
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 equation of PQ is  

 
117

11

15

1

32

3

−

−
=

+

+
=

−

− zyx
 

 
4

11

6

1

1

3

−

−
=

+
=

−

−
⇒

zyx
 1 

OR 

 Equation of plane passing through (2, 1, 0) is : 

 a(x − 2) + b(y − 1) + c(z − 0) = 0 ……… (i) 1 

 plane also passing through (3, −2, −2) and (3, 1, 7) 

 a − 3b − 2c = 0 ………. (ii) 1 

 a + 0b + 7c = 0 ………. (iii) 1 

 
3072021 +

=
−−

=
−−

cba
 

 λ=
−

==⇒
137

cba
 (say) 

 a = 7λ, b = 3λ, c = −λ 1 

 ∴ Required plane is  

 7λ(x − 2) + 3λ(y − 1) − λ(z − 0) = 0 1 

 ⇒ 7x + 3y − z − 17 = 0 1 
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20. For tabulation 2 

 For graphical representation 2 

 Minimum z = 134 1 

 at x = 3, y = 8 1 

SET – B 

SECTION – A 

  1. (i) (fog ) (x) = fog (x) 

              ( ) ( )xx eef +== 1log  Ans. (B)   1 

 (ii) Let 
17

8
sin

17

8
sin 1 =θ⇒θ=−  

  θ−=θ=







∴ − 21 sin1cos

17

8
sincos  

                         
289

64289

17

8
1

2
−

=







−=  

                         
17

15

289

225
==  

Ans. (C)     1 
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3681/3631/Set : (A, B, C & D)   

 (iii) 







=







−
+








=+=

73

60

50

21

23

41
BAX  

      Ans. (A)    1 

 (iv)   2x = 36 = 36 − 36 ⇒ 2x = 36 

  ∴ x = ±6            Ans. (B)   1 

 (v) ( ) xxx
dx

d 223 sec.tan3tan =   Ans. (C)   1  

 (vi) −1 ≤ sin 2x ≤ 1 

  Maximum sin 2x = 1 

  ⇒ 2x 
42

π
=⇒

π
= x  Ans. (B)   1 

 (vii) θ=θ= 33 sin,cos ayax  

  θθ−=
θ

sincos3 2a
d

dx
 

  θθ=
θ

cossin3 2a
d

dy
 

  θ−=
θθ−

θθ
=∴ tan

sin.cos3

cos.sin3
2

2

a

a

dx

dy
 



 ( 25 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

  at 1
4

tan,
4

−=
π

−=
π

=θ
dx

dy
 

  ∴ slope of normal = 1 Ans. (A)    1 

 (viii) ∫∫
+

= dx
x

dxx
2

2cos1
cos2  

                                c
x

x +





+=

2

2sin

2

1
 Ans. (A)    1 

 (ix) ∫
+

= dx
x

x
I

12

5

1

3
 

  Put tx =6 ,   6 5x dx = dt 

    ∫
+

=
212

1

t

dt
 

    cxct +=+= −− 611 tan
2

1
tan

2

1
  Ans. (B)    1 

 (x) Degree = 1 Ans. (A)    1 

 (xi) xe
dx

dy −=  

  Integrate, y = − xe−  + c Ans. (C)    1 



 ( 26 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 (xii) 
7

4

13

7
13

4

)(

)(
)/( ==

∩
=

AP

BAP
ABP  Ans. (A)    1 

 (xiii) P(A) P(B/A) 
4

1

24

15

25

10
=×=  Ans. (B)    1 

 (xiv) P(A ∪ B) = P(A) + P(B) − P(A ∩ B) 

  ⇒ P(A ∪ B) = P(A) + P(B) − P(A) . P(B) 

  ⇒ 0.7 = 0.6 + P(B)[1 − P(A)] 

  ⇒ 0.7 = 0.6 + P(B)[1 − 0.6] 

  ⇒ 0.1 = 0.4P(B) 

  ⇒ P(B)
4

1
= . Ans. (C)   1 

 (xv) θ=
→→→→

cos||||. baba  

            = ab cos θ 

  abba =⇒
→→
.                      Ans. (C)   1 



 ( 27 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

 (xvi) l = cos θ, m = cos θ, n = cos θ, 

  1222 =++ nml  

 
3

1
cos1cos3 22 =θ⇒=θ⇒  

               
3

1
cos ±=θ⇒  Ans. (D)   1 

SECTION – B 

  2. f (1) 1
2

11
=

+
=  

 f (2) 1
2

2
==  

 f (3) 2
2

13
=

+
=  

 f (4) 2
2

4
==

 
1 

 different elements in domain have same images 
in co-domain  

 ∴∴∴∴ f  is not one-one 1 

  3. Let θ=− x1tan   ……. (i) 

 







θ−

π
=θ=⇒

2
cottanx  



 ( 28 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 θ−
π

=⇒ −

2
cot 1 x  ……. (ii) 1  

 adding (i) and (ii), we get  

 θ−
π

+θ=+ −−

2
cottan 11 xx  

 
2

cottan 11 π
=+⇒ −− xx  1 

  4. 








−








−
==

21

32

21

32
.2 AAA  

         








−
=









+−−−

+−
=

14

121

4322

6634
 1 

 IAAAf 74)( 2 +−=  

  







+









−
−









−
=

10

01
7

21

32
4

14

121
 

  0
00

00

78144

1212781
=








=









+−+−

−+−
=  1 

  5. Area of triangle 

122

154

124

2

1

−

=  1 

                  
2

1
= [4(5 − 2) − 2(4 + 2) + 1(8 + 10)]  

                  
2

1
= [12 − 12 + 18]  

                  = 9 sq. units 1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

  6. Let xxy log)(sin=  

 ⇒⇒⇒⇒ log y = log x . log (sin x)  1 

 diff. w. r. t. x, we get 

 ( )
x

xx
x

x
dx

dy

y

1
.sinlogcos.

sin

1
.log

1
+=  

 





+=⇒

x

x
xxx

dx

dy x )log(sin
cot.log)(sin log  1 

  7. x = cos 2θ + 2 cos θ, y = sin 2θ − 2 sin θ 

 =
θd

dx
 − sin 2θ − 2 sin θ, 

θd

dy
= 2 cos 2θ − 2 cos θ 1  

 
θ−θ−

θ−θ
=∴

sin22sin2

cos22cos2

dx

dy
 

   
θ−θ−

θ−θ
=

sin2sin

cos2cos
 

   
2

tan

2
cos

2
sin

2
cos

2

3
sin2

2
sin

2

3
sin2

θ
=

θ

θ

=
θθ

−








 θ−θ

=  1 

  8. Let −== ∫∫
−− dxxdxxI 1sin1.sin 11  

∫ ∫ 




 − dxdxx
dx

d
1sin 1  



 ( 30 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

  ∫ +
−

−= − cdxx
x

xx .
1

1
.sin

2

1  

 put 221 tx =− ⇒ −2x dx = 2t dt 1 

 ∫ ++= − c
t

dtt
xxI

.
sin 1

  

   ctxx ++= −1sin  

   cxxx +−+= − 21 1sin  1 

  9. ∫∫
−

=
− 22 )2(141 x

dx

x

dx
 1 

        c
x

x

x
+

−

+
=

21

21
log.

2

1
2

 

        c
x

x
+

−

+
=

21

21
log

4

1
 1 

10. ( )dxyxdyxy 222 +−=   

 
xy

yx

dx

dy

2

22 +
−=⇒  

 Put y = vx ⇒ 
dx

dv
xv

dx

dy
+=  
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3681/3631/Set : (A, B, C & D)  P. T. O. 

 
vxx

xvx

dx

dv
xv

.2

222 +
−=+∴  

 










 +
−=+⇒

v

v

dx

dv
xv

2

1 2

 

 
v

v
v

dx

dv
x

2

1 2+
−−=⇒  

      
v

vv

2

12 22 −−−
=  

 ∫∫ +−=
+

⇒ c
x

dx
dv

v

v
231

2

 
1 

 put 1 + 3 2v  = t ⇒ 6v dv = dt 

 cx
t

dt
loglog

3

1
+−=⇒ ∫   

 
x

c
t loglog

3

1
=⇒  

 
x

c
t =⇒ 3/1  

 ( )
x

c
v =+⇒

3/1231  



 ( 32 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 
x

cy

x
=














+⇒

3/1

2

23
1  

 ( ) cxyx =+⇒ 3/13/122 .3  

 ( ) kyxx =+⇒ 22 3  1 

11. P(AB) = P(A)P(B)   

    
10

4

8

5
×=  1  

   
4

1
=  1 

SECTION – C 

12. L. H. S. 
22

22
1

11

11
tan

xx

xx

+−+

−++
= −  

 Put 2x = cos 2θ 

      
θ−−θ+

θ−+θ+
= −

2cos12cos1

2cos12cos1
tan 1  1 

      














θ−θ

θ+θ
= −

22

22
1

sin2cos2

sin2cos2
tan      1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

      
θ−θ

θ+θ
= −

sincos

sincos
tan 1    1 

      







θ+

π
=

θ−

θ+
= −−

4
tantan

tan1

tan1
tan 11     

      =+
π

=θ+
π

= − 21cos
2

1

44
x  R. H. S.   1 

13. f(x) = | x − 1| |x + 1| 

      








≥=++−

<≤−=++−−

−<−=+−−−

=

1,211

11,2)1()1(

1,2)1()1(

xxxx

xxx

xxxx

 
1 

 at x = − 1 

 R. H. D. 
)1(

)1()(
lim

1 −−

−−
=

+−→ x

fxf

x

 

        0
1

22
lim

1

=
+

−
=

+−→ xx  
1 

 L. H. D. 
)1(

)1()(
lim

1 −−

−−
=

−−→ x

fxf

x

 

        
1

)1(2
lim

1

22
lim

11 +

+−
=

+

−−
=

−−→−−→ x

x

x

x

xx

 

                                       = − 2 1 

 L. H. D. ≠ R. H. D. 

 ∴ f(x) is not differentiable at x = − 1 1 
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3681/3631/Set : (A, B, C & D)   

14. x = 1 − cos θ,  y = θ − sin θ 

 at 
4

π
=θ , 

2

12

2

1
1

4
cos1

−
=−=

π
−=x  

 
2

22 −
=∴ x  

 
4

22

2

2

42

1

44
sin

4

−π
=−

π
=−

π
=

π
−

π
=y  1 

 θ−=
θ

θ=
θ

cos1,sin
d

dy

d

dx
 

 
θ

θ−
=∴

sin

cos1

dx

dy
  

 at 

2

1
2

1
1

4
sin

4
cos1

,
4

−

=
π

π
−

=
π

=θ
dx

dy
 1 

                                  2=  − 1 1 

 ∴ Equation of tangent at 
4

π
=θ  

 ( ) 








 −
−−=

−π
=

2

22
12

4

22
xy   

 ( )
4

22212
π

+−+−= xy  1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

15. S = {(3, 6), (4, 5), (5, 4), (6, 3)} 1 

 
9

8
,

9

1

36

4
=== qp  1 

 X = 0, 1, 2 

 
81

64

9

8
.

9

1
)0(

20

0
2 =
















== CXP  

2
1  

 
81

16

9

8
.

9

1
)1(

11

1
2 =
















== CXP  

2
1  

 
81

1

9

8
.

9

1
)2(

02

2
2 =
















== CXP  

2
1  

X 0 1 2 

P(X) 

81

64
 

81

16
 

81

1
 

2
1  

16. kjia ˆˆˆ ++=
→

, kjb ˆˆ −=
→

 

 Let kcjcicc ˆˆˆ
321 ++=

→
 

 kj

ccc

kji

bca ˆˆ111

ˆˆˆ

321

−=⇒=×
→→→

 1 



 ( 36 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 kjcckccjcci ˆˆ)(ˆ)(̂)(̂ 121323 −=−+−−−  

 023 =−cc  ........ (i) 

 131 =−cc  ........ (ii) 

 121 =−cc  ........ (iii) 

 3. =
→→
ca  

 3321 =++ ccc  ........ (iv) 1 

 From (i) and (iv), we get 

 32 31 =+ cc  ........ (v) 

 (5) − (2) 
3

2
23 33 =⇒= cc  

      ∴ 
3

5
,

3

2
12 == cc  1 

 kjic ˆ
3

2ˆ
3

2ˆ
3

5
++=∴

→
 1 

SECTION – D 

17. 8x + 4y + 3z = 19 

 2x + y + z = 5 

 x + 2y + 2z = 7 

 

















=

































7

5

19

221

112

348

z

y

x

  



 ( 37 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

 AX = B  

 BAX 1−=⇒  

 |A|= 8(2 − 2) − 4(4 − 1) + 3 (4 − 1) 

      = 0 − 12 + 9 = −3 ≠ 0 1 

 11A = 0, 12A = −3, 13A = 3 

 21A = −2, 22A = 13, 23A = −12 

 31A = 1, 32A = −2, 33A = 0 1 

 

















−

−−

−

=

′

















−

−−

−

=

0123

2133

120

021

12132

330

AAdj  1 

 BAX 1−=∴  

 

































−

−−

−

−=

7

5

19

0123

2133

120

3

1
 1 

 

















=

















−

−

−

−=

















+−

−+−

+−

−=

















∴

1

2

1

3

6

3

3

1

06057

146557

7100

3

1

z

y

x

 1 

 x = 1, y = 2, z = 1 1 



 

3681/3631/Set : (A, B, C & D)

18. yx 42 =

 x = 4y 

 From (i

 2= xx

 2 −⇒ x

 ⇒ (x − 

 Required Area

                    

                    

                    

                    

( 38 ) 3681/3631

3681/3631/Set : (A, B, C & D)  

y4  ….. (i)  

y − 2 ….. (ii) 

i) and (ii),  

2−  

02 =−− x  

 2) (x + 1) = 0 ⇒ x = −1, 2 

Required Area ∫∫
−−

−=

2

1

2

1

parabolaof[()lineof[( ydxy

                  ∫∫
−−

−+=

2

1

2
2

1
4

1
)2(

4

1
dxxdxx  

                  

2

1

3
2

1

2

34

1
2

24

1

−− 










−












+=

x
x

x
 

                  


+−
















−−+=

3

1

3

8

4

1
2

2

1
)42(

4

1

                  
8

9

4

3

8

15
=−=  sq. units  

3681/3631 

 

1 

 
2 

)parabola dx  

 1 





3

1
  1 

1 



 ( 39 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

OR 

 Let dx
x

x
I ∫

π

−
=

0
2cos4

  …….. (i) 

 ∴ dx
x

x
I ∫

π

−π−

−π
=

0
2 )(cos4

 

1 

 ∴ dx
x

x
I ∫

π

−

−π
=

0
2cos4

  …….. (ii) 1 

 Adding (i) and (ii), we get 

 ∫
π

−
π=

0
2cos4

2
x

dx
I  

     ∫
π

−
π=

2/

0
2

2

1sec4

sec
2

x

xdx
 1 

     ∫
π

+
π=

2/

0
2

2

tan43

sec
2

x

xdx
 

 Put tan x =t, dtdxx =2sec   

 ∴ ∫
∞

+










π
=

0 2
2

2

3
4

t

dt
I  1 



 

3681/3631/Set : (A, B, C & D)

       
π

=
4

 
4

π
=∴ I

19. Let P(1

 x = k, y
 Let Q (

 ∴D. R's of line 

 k − 1, 2

 and DR's of line 

 AB ⊥ PQ

 1 − (k −

 ⇒ 14k 

 ∴ Q ≡ (

( 40 ) 3681/3631

3681/3631/Set : (A, B, C & D)  







−

ππ
=







π
∞

− 0
2323

2
tan

3

2
.

4 0

1 t
 

34

2π
 

1, 6, 3) and line AB is  
zyx −

=
−

=
3

2

2

1

1

 

y = 2k + 1, z = 3k + 2 be general pt. on 
Let Q (k, 2k + 1, 3k + 2) 

D. R's of line PQ are 

2k − 5, 3k − 1 

and DR's of line AB are 1, 2, 3 

PQ 

− 1) + 2 (2k − 5) + 3(3k − 1) = 0 

 = 14 ⇒ k = 1 

(1, 3, 5) 

3681/3631 

 

1 

1 

k=
2

 

1 
+ 2 be general pt. on AB 

1 

1 

1 



 ( 41 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

 ( )zyxP ′′′′ ,,  be the image of P(1, 6, 3) and Q(1, 3, 

5) is Mid pt. of PP ′  

 
2

3
5,

2

6
3,

2

1
1

zyx ′+
=

′+
=

+′
=∴  1 

 7,0,1 =′=′=′⇒ zyx  

 ∴Image of P ≡ (1, 0, 7) 1 

OR 

 Equation of plane passing through (0, 1, 1) is : 

 a(x − 0) + b(y − 1) + c(z − 1) = 0 ……… (i) 1 

 plane passing (1, 1, 2) and (−1, 2, −2) 

 ∴a + 0b + c = 0 ………. (ii) 1 

 −a + b − 3c = 0 ………. (iii) 1 

 
013110 −

=
+−

=
−

cba
 

 λ=
−

=
−

=⇒
121

cba
  1 

 ⇒ λ(x − 0) − 2λ(y − 1) − λ(z − 1) = 0 1 

 ⇒ x − 2y − z + 3 = 0 1 



 ( 42 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

20. For tabulation 2 

 For graphical representation 2 

 Minimum z = −12 1 

 at x = 4, y = 0 1 

SET – C 

SECTION – A 

  1. (i) fog (x) = ( )2xf  

              
2

1
2

2

+

+
=
x

x
 Ans. (B)   1 

 (ii) Let 
4

3
tan

4

3
tan 1 =θ⇒θ=−  

  
θ

=θ=







∴ −

sec

1
cos

4

3
tancos 1  

                         
5

4

16

9
1

1

tan1

1

2
=

+

=
θ+

=  

Ans. (A)     1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

 (iii) 








−

−
=








−








=

33

21

40

51

13

32
X     Ans. (C)    1 

 (iv) 4 (5 − x) − 2(x + 1) = 0 

  ⇒ 20 − 4x − 2x − 2 = 0 

  ⇒ 6x = 18 ⇒ x = 3            Ans. (A)   1 

 (v) ( ) ( )444 .sincos x
dx

d
xx

dx

d
−=      1  

                      
43 sin4 xx−=             Ans. (C) 1 

 (vi) f(x) = cos x  − sin x  

  ⇒ f ′ (x) = − sin x  − cos x  

  For maximum or minimum f ′ (0) = 0 

  − sin x − cos x = 0 

  − sin x = cos x  

  ⇒ tan x = − 1 

  
4

3π
=⇒ x  Ans. (B)   1 



 ( 44 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

 (vii) x = a(θ − sin θ),  y = a(1 − cos θ) 

  θ=
θ

θ−=
θ

sin],cos1[ a
d

dy
a

d

dx
 

  
]cos1[

sin

θ−

θ
=∴
a

a

dx

dy
 

  at 1
01

1
,

2
=

−
=

π
=θ

dx

dy
 Ans. (A)    1 

 (viii) ∫∫
+

= dx
x

dx
x

2

cos1

2
cos2  

                                [ ] cxx ++= sin
2

1
 Ans. (C)    1 

 (ix) ∫∫
+

=
+

dx
x

x
dx

x

x

1

2

2

1

1 22
 

                  ( ) cx ++= 1log
2

1 2  Ans. (B)    1 

 (x) Degree = 2  

  
dx

dy

dx

yd
+=














1

2

2

2

 Ans. (C)    1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

 (xi) xx
dx

dy
3sin2 +=  

  Integrate w. r. t. x 

  cx
x

y +−= 3cos
3

1

3

3

 Ans. (C)    1 

 (xii) P(A ∪ B) = P(A) + P(B) − P(A ∩ B) 

  ∴ P(A ∩ B) = P(A) + P(B) − P(A ∪ B) 

                   = 0.5 + 0.6 − 0.8 = 0.3 

  
2

1

6.0

3.0

)(

)(
)/( ==

∩
=∴

BP

BAP
BAP  Ans. (A)    1 

 (xiii) P(AB) = P(A) P(B/A) 

          
17

1

17

4

4

1

51

12

52

13
=×=×=  Ans. (C)    1 

 (xiv) P(A ∩  B) = P(A) . P(B)  

                   
25

3

5

1

5

3
=×=  Ans. (B)   1 
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3681/3631/Set : (A, B, C & D)   

 (xv) θ=
→→→→

cos.||.||. baba  

   
2

3

2.3

3

||.||

.
cos ===θ⇒

→→

→→

ba

ba
 

  
6

π
=θ⇒                      Ans. (D)   1 

 (xvi) D. R's of line are 1 + 2, 2 − 4, 3 + 5 

                              ≡ 3, −2, 8 

  ∴ D. C's are 
77

8
,

77

2
,

77

3 −
 Ans. (B)   1 

SECTION – B 

  2. Let Nxx ∈21,  

 If 21,xx  are odd numbers, then  

 ( ) ( ) 11 2121 +=+⇒= xxxfxf  

               21 xx =⇒  

 If 21,xx  are even numbers, then  

 ( ) ( ) 11 2121 −=−⇒= xxxfxf
 

                     21 xx =⇒  1 
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3681/3631/Set : (A, B, C & D)  P. T. O. 

 Also if 1x  is even, 2x  is odd 

 ⇒ 1x  ≠ 2x ⇒ 1x  − 1 ≠ 2x +1 

 ⇒ odd ≠ even ⇒ f( 1x ) ≠ f( 2x ) 

 ∴ f  is one-one 1 

  3. 
2

eccossec 11 π
=+ −− xx         To Prove 

 Let xx =θ⇒θ=− secsec 1 …… (i) 

 x=







θ−

π
⇒

2
eccos    

 ⇒ x1eccos
2

−=θ−
π

 …… (ii) 1 

 From (i) and (ii), we get, 

 θ−
π

+θ=+ −−

2
eccossec 11 xx  

                               
2

π
=  1 

  4. AAA .2 =

 

      

















++

++
=
















=

54

45

1422

2241

12

21

12

21

 

1
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IAAAf 32)( 2 −−=

 

        








−








−








=

10

01
3

12

21
2

54

45
 

 0
00

00

32544

44325
=








=









−−−

−−−
=  1 

  5. Area of triangle 

115

142

113

2

1
−

−

=  1 

                  
2

1
= [−3(−4 −1) −1(2 − 5) + 1(2 + 20)]  

                  
2

1
= [15 + 3 + 22] = 20 sq. units 1 

  6. Let xxy
1sin−

=  

 taking log both side, we get  

 xxy log.sinlog 1−=  1 

 diff. w. r. t. x, we get 

 
2

1

1

1
.log

1
.sin

1

x
x

x
x

dx

dy

y −
+= −  

 











−
+=∴

−−

2

11sin

1

logsin

xx

x
x

dx

dy x

 

1 
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  7. x = a [θ + sin θ], y = a (1 − cosθ) 

 ]sin0[],cos1[ θ+=
θ

θ+=
θ

a
d

dy
a

d

dx
  

 1

2
cos1

2
sin

)cos1(

sin
=

π
+

π

=
θ+

θ
=

θ

θ=
a

a

d

dx
d

dy

dx

dy

 
1 

 at 1
1

01
,

2
=

+
=

π
=θ

dx

dy

 
1 

  8. Let −== ∫∫
−− dxxdxxI 1cos1.cos 11  

cdxdxx
dx

d
+





∫ ∫

− 1cos 1  

  ∫ +
−

+= − cdxx
x

xx .
1

1
.cos

2

1  

 put 221 tx =− ⇒ −2x dx = 2t dt 1 

 ∫ +−=∴ − c
t

dtt
xxI

.
cos 1

  

   ctxx +−= −1cos  

   cxxx +−−= − 21 1cos  1 
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  9. ∫∫
+








=

+ 2
22

5

325

1

259
x

dx

x

dx
 1 

          c
x

+= −

3

5
tan

3

5
.

25

1 1  

          c
x

+= −

3

5
tan

15

1 1  1 

10. 
xy

yx

dx

dy 22 −
=   

 Put 
dx

dv
xv

dx

dy
vxy +=⇒=  

            
vxx

xvx

dx

dv
xv

.

222 −
=+⇒

 

            
v

v

dx

dv
xv

21 −
=+⇒

 

            v
v

v

dx

dv
x −

−
=⇒

21
 

 
v

v

dx

dv
x

221−
=  

 ∫∫ +=
−

⇒ 1221
c

x

dx
dv

v

v

 
1 
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 ∫ +=
−

⇒ kxdv
v

v
loglog

21

4

4

1
2

 

 ( ) kxv log21log
4

1 2 =−−⇒  

 ( ) kxv log21log 4

1
2 =−⇒

−
 

 

( )
kx

v

=

−

⇒

4
1

221

1
 

 ( )244 21.1 vxk −=⇒  

 ( )222 2.1 yxxc −=⇒  1 

11. Let A, B, C, D are the events white balls draw 

 
4

3
)(,

4

1

20

5
)( === APAP  

 
4

3
)(,

4

1

20

5
)( === BPBP  

 ∴ 
4

3
)()( == DPCP  

 )()()()()( DPCPBPAPDCBAP =  

 
256

81

4

3

4

3

4

3

4

3
=×××=  1  

 Required Prob. 
256

175

256

81
1 =−=  1 



 ( 52 ) 3681/3631 

3681/3631/Set : (A, B, C & D)   

SECTION – C 

12. L. H. S. 

 








−−+

−++
= −

xx

xx

sin1sin1

sin1sin1
cot 1  

 





























−−








+









−+








+

= −

22

22

1

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

cot

xxxx

xxxx

 
1 

 L. H. S.  

 



















+−+

−++
= −

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

2
sin

2
cos

cot 1

xxxx

xxxx

 1 

 
















= −

2
sin2

2
cos2

cot 1

x

x

 1 

 
22

cotcot 1 xx
=





= −  = R. H. S.     1 

13. f(1) = 1 − 1 = 0 

 L. H. L. 0)1(1lim)1(lim
01

=−−=−=
→−→

hx
hx

 

 R. H. L. 01)1(lim)1(lim 2

0

2

1

=−+=−=
→+→

hx
hx
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 L. H. L. = R. H. L. = f(1) = 0 

 ∴f(x) is continuous at x = − 1 1 

 L. H. D. 
1

)1()(
lim
1 −

−−
=

−→ x

fxf

x

 

       
1

0)1(
lim
1 −

−−
=

−→ x

x

x  

       1lim
11

)1(1
lim

00
−=

−
=

−−

−−
=

→→ h

h

h

h

hh  
1 

 R. H. D. 
1

)1()(
lim
1 −

−
=

+→ x

fxf

x

 

       
11

1)1(
lim

1

01
lim

2

0

2

1 −+

−+
=

−

−−
=

→+→ h

h

x

x

hx  

       
h

hh

h

hh

hh

)2(
lim

121
lim

0

2

0

+
=

−++
=

→→
 

         = 2 1 

 ∴ f(x) is not derivable at x = 1 1 

14. 1
2

2

2

2

=−
b

y

a

x
……. (i) 

 diff. w. r. t. x, we get 

 0
22
22

=−
dx

dy

b

y

a

x
 

 
y

x

a

b

dx

dy
.

2

2

=⇒  
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 at ( )
0

0
2

2

00 .,,
y

x

a

b

dx

dy
yx =  1 

 ∴ equation of tangent at ( )00,yx  

 ( )0
0

0
2

2

0 xx
y

x

a

b
yy −=−

 

1 

 
2

2
00

2

2
00

a

xxx

b

yyy −
=

−
⇒  

 
2

2
0

2

2
0

2
0

2
0

b

y

a

x

b

yy

a

xx
−=−⇒ ……. (ii) 1 

 at ( )00,yx equation (i) is  

 1
2

2
0

2

2
0 =−

b

y

a

x
 ……. (iii) 

 from (ii) and (iii), we get 

 1
2
0

2
0 =−

b

yy

a

xx
 1 

15. Let X = {0, 1, 2, 3, 4} 
2
1  

 
14

1
)0(

4
10

4
6

===
C

C
XP  

2
1  

 
21

8
)1(

4
10

3
6

1
4

=
×

==
C

CC
XP  

2
1  

 
14

6
)2(

4
10

2
6

2
4

=
×

==
C

CC
XP  

2
1
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35

4
)3(

4
10

1
6

3
4

=
×

==
C

CC
XP  

2
1

 

 
210

1
)4(

4
10

4
4

===
C

C
XP  

2
1  

X 0 1 2 3 4 

P(X) 

14

1
 

21

8
 

14

6
 

35

4

 210

1

 

1 

16. kjia ˆˆ2ˆ −+=
→

, kjib ˆˆ3ˆ2 ++=
→

 

 Let kcjcicc ˆˆˆ
321 ++=

→

 
is perpendicular to 

→
a  and 

→
b  and |

→
c | = 1 

 02 321 =−+ ccc  ........ (2) 1 

 032 321 =++ ccc  ........ (2) 1 

 k
ccc

=
−

=
−−

=
+ 431232

321  

 kckckc −=−== 321 ,3,5   

 and 12
3

2
2

2
1 =++ ccc

 
1 

 
35

1
1925 2222 =⇒=++⇒ kkkk  

                           
35

1
±⇒ k  

 [ ]kjic ˆˆ3ˆ5
35

1
−−±=∴

→
 1 
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SECTION – D 

17. 2x − y + z = −1 

 −x + 2y − z = 4 

 x − y + 2z = −3 

 

















−

−

=

































−

−−

−

3

4

1

211

121

112

z

y

x

 1 

 AX = B  

 BAX 1−=⇒  

 |A|= 2(4 − 1) + 1(−2 + 1) + 1 (1 − 2) 

      = 6 − 1 − 1 = 4 ≠ 0 1 

 11A = 3, 12A = 1, 13A = −1 

 21A = 1, 22A = 3, 23A = 1 

 31A = −1, 32A = 1, 33A = 3 

 

















−

−

=

′

















−

−

=∴

311

131

113

311

131

113

AAdj   

 

















−

−

=

















−

−

==∴ −

3

4

1

311

131

113

4

11BAX  2 
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 =

















∴

z

y

x

 x = 1, y

18. axy 42 =

 ayx 42 =

 
a

x

4

2
2















 x4 =⇒

 ( 3⇒ xx

 ⇒ x = 0, 4a

 at x = 0, 

 Required are
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−

=

















−+

−+−

++−

=

1

2

1

941

3121

343

4

1
 

y = 2, z = −1 

ax  ….. (i)  

ay4 ….. (ii) 

ax4=  

 

xa364=  

) 064 33 =− a  

= 0, 4a 

= 0, y = 0 and x = 4a, y = 4a 

Required area ∫=

a

dxy

4

0

](i)curveof[  

1/3631 

P. T. O. 

1 

1 

2 

 

 

1 
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∫−
a

dxy

4

0

](ii)curveof[

    

1 

                 ∫∫ −=

aa

dx
a

x
dxxa

4

0

24

0
4

2

 

                 

aa
x

a
xa

4

0

34

0

2/3

34

1

3

2
2












−





=

 

1

 

                 
32/3 .64.

3

1
.

4

1
8

3

4
a

a
aa −=

  

                 
222

3

16

3

16

3

32
aaa =−=

 

sq. units 1 

OR 

 Let dx
xx

x
I ∫

π

+
=

2/

0
cossin

  …….. (i) 

 ∴ dx

xx

x

I ∫
π









−

π
+








−

π

−
π

=

2/

0
2

cos
2

sin

2  

 ∴ dx
xx

x
I ∫

π

+

−
π

=⇒
2/

0
sincos

2   …….. (ii) 1 

 Adding (i) and (ii), we get 
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 ∫
π

+

π
=

2/

0
cossin2

2
xx

dx
I

 

1 

     ∫
π

+

π
=

2/

0 cos
2

1
sin

2

12

1

2
xx

dx
 1 

     ∫
π

π
+

π

π
=

2/

0 cos
4

cossin
4

sin22 xx

dx

 

     ∫∫
ππ








 π
−

π
=









−

π

π
=

2/

0

2/

0
4

cos
22

4
cos

22
x

dx

x

dx

 

     dxx∫
π








 π
−

π
=

2/

0
4

sec
22

 

     

2/

0
4

tan
4

seclog
22

π
















 π
−+
















 π
−

π
= xx

 

1

 

     














 π
−

π
−







 π
+

ππ
=

4
tan

4
seclog

4
tan

4
seclog

22
 

1 

     ( ) ( )[ ]12log12log
22

−−+
π

=

 

 

( )12log2
2412

12

12

12
log

24
+

π
=









+

+
×

−

+π
=⇒ I

 

 

( )12log
22

+
π

=∴ I

 

1 
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19. 
x

=
−

+

1

1

 x = − r 

 z = −2r

 Let  

 ∴ M(−r

 D.R's of line 

 and D.R's of 

 AB ⊥ P

 ∴1 (−r 

 ⇒ r + 1 +

 ⇒ 14r = 

 ∴ Foot of perpendicular 

( 60 ) 3681/3631
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r
zy

=
−

−
=

−

2

3

3

1
 

 − 1, y = 3r + 1 

r + 3 

 

r − 1, 3r + 1, −2r + 3) 

.R's of line AB are −1, 3, −2 

.R's of PM are −r − 1, 3r − 1, −2r − 4 

PM 

 − 1) + 3 (3r − 1) − 2(−2r − 4) = 0 

+ 1 + 9r − 3 + 4r + 8 = 0 

= − 6 ⇒ r = 
7

3−
 

Foot of perpendicular 






 −−
≡

7

27
,

7

2
,

7

4
M

3681/3631 

 

1 

1 

1 

 1 

 

1 

 1 
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OR 

 Equation of plane passing through (−2, 6, −6) is : 

 a(x + 2) + b(y − 6) + c(z + 6) = 0 ……… (i) 1 

 Also passing through (−3, 10, −9) and (−5, 0, −6) 

 ∴ −a + 4b − 3c = 0 ………. (ii) 1 

 −3a − 6b − 0c = 0 ………. (iii) 1 

 k
cbacba

=
−

=
−

=⇒
+

=
−

=
− 21212609180  

1 

 ∴ 2k (x + 2) − k(y − 6) − 2k(z + 6) = 0 1 

 ⇒ 2x − y − 2z − 2 = 0 1 

20. For tabulation 2 

 For graphical representation 2 

 Minimum z = 4 1 

 at x = 
7

8
, y = 

7

4
 1 
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SET – D 

SECTION – A 

  1. (i) gof (x) = 








+

+

2

1

x

x
g  

              
2

2

1









+

+
=

x

x
 Ans. (A)   1 

 (ii) Let 
3

5
sec

3

5
sec 1 =θ⇒θ=−  

  θ=







∴ − cos

3

5
seccos 1  

                         
5

3

sec

1
=

θ
=

 

Ans. (B)     1 

 (iii) 2A + B 








−
+







 −
=

12

34

24

12
2

 

      








=









−
+







 −
=

56

18

12

34

48

24
   Ans. (A)   1 

 (iv) 8 − (3 − x) = 0 

  ⇒ 8 − 3 + x = 0 ⇒ x = −5 Ans. (D)   1 
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 (v) ( ) )cot1(.cot1
2

1
cot1 2/1 x

dx

d
xx

dx

d
++=+

 

                     
x

x

cot12

eccos 2

+

−
=   Ans. (B)    1 

 (vi) f(x) = 2cos x  + 3  . x  

  ∴ f ′ (x) = − 2sin x  + 3   

  For Maxima or Minima f ′ (x) = 0 

  
2

3
sin3sin2 =⇒=⇒ xx  

  
3

π
=x   Ans. (C)   1 

 (vii) x = a(θ − sin θ),  y = a[1 − cos θ] 

  θ=
θ

θ−=
θ

sin],cos1[ a
d

dy
a

d

dx
 

  
]cos1[

sin

θ−

θ
=∴
a

a

dx

dy
 

  at 1
01

1

2
cos1

2
sin

,
2

=
−

=
π

−

π

=
π

=θ
dx

dy
  

  slope of normal = −1 Ans. (B)    1 
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 (viii) ∫∫ −= dxxdx
x

)cos1(
2

1

2
sin2  

                                [ ] cxx +−= sin
2

1
 Ans. (C)    1 

 (ix) ∫∫
+

−+
=

+

−
dx

x

x
dx

x

x

4

54

4

1
2

2

2

2

 

                    dx
x

∫ 








+
−=

4

5
1

2
  

                    c
x

x +−= −

2
tan

2

5 1  Ans. (B)    1 

 (x) Order = 2 Ans. (C)    1 

 (xi) x
dx

dy
=−1sin  

  x
dx

dy
sin=⇒  

  Integrate w. r. t. x, we get 

  y = − cos x + c Ans. (C)    1 
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 (xii) P(A ∪ B) = P(A) + P(B) − P(A ∩ B) 

  ∴ 0.8 = 0.5 + 0.6 − P(A ∩ B) 

  ∴ P(A ∩ B) = 0.3 

  
5

3

5.0

3.0

)(

)(
)/( ==

∩
=∴

AP

BAP
ABP  Ans. (B)    1 

 (xiii) P(AB) = P(A) P(B/A) 

          
204

13

51

13

52

13
=×=  Ans. (A)    1 

 (xiv) P(A ∪ B) = P(A) + P(B) − P(A ∩ B) 

  ⇒ P(A ∪ B) = P(A) + P(B) − P(A) P(B) 

  ⇒ 0.5 = 0.2 + P(B) [ 1 − 0.2]  

  ⇒ 0.3 = 0.8 P(B)  

  ⇒ P(B)
8

3

8.0

3.0
==  Ans. (C)   1 

 (xv) 0. =
→→
ba  

  ⇒ 2.1 + 1.λ + (−3) . 2 = 0 

  ⇒ 2 + λ − 6 = 0 ⇒ λ = 4        Ans. (D)   1 
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 (xvi) 3x + 1 = 6y − 2 = 1 − z  

  
1

1

6

1
3

1

3

1
3

1

−

−
=

−
=

+
⇒

z
yx

 

  
6

1

1
3

1

2
3

1

−

−
=

−
=

+
⇒

z
yx

 

  ∴ D. R's of given line are 2, 1, −6  Ans. (A)  1 

SECTION – B 

  2. Let Qxx ∈21,  

 ( ) ( ) 5353 2121 +=+⇒= xxxfxf  

               21 xx =⇒
 

1 

 ∴ f(x)  is one-one 1 

  3. Let β=α= −− yx 11 tan,tan  

 ∴ x = tan α, y = tan β 

 Now 
βα−

β+α
=β+α

tan.tan1

tantan
)tan(

 
1 
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xy

yx

−

+
=β+α⇒
1

)tan(  

 
xy

yx

−

+
=β+α⇒ −

1
tan)( 1  

 
xy

yx
yx

−

+
=+∴ −−− 111 tantantan  1  

  4. AAA .2 =

 

      









−

−









−

−
=

24

53

24

53

 

      









−

−
=









+−−

−−+
=

2420

2529

420812

1015209

 

1

 

 

IAAAf 145)( 2 −−=

 

        








−









−

−
−









−

−
=

10

01
14

24

53
5

2420

2529
 

 0
00

00

1410242020

2525141529
=








=









−−+−

+−−−
=  1 

  5. Area of triangle 

153

142

111

2

1

−

−

=  1 

                  
2

1
= [1(4 −5) +1(2 + 3) + 1(10 + 12)]  

                  
2

1
= [−1 + 5 + 22] = 13 sq. units 1 
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  6. Let xxy
1cos)(sin

−
=  

 taking log both side, we get  

 xxy sinlog.coslog 1−=  1 

 diff. w. r. t. x, we get 

 














−

−
+= −

2

1

1

1
sinlogcos

sin

1
.cos

1

x
x

x
x

dx

dy

y
 

 











−
−=⇒ −−

2

11cos

1

sinlog
cot.cos)(sin

x

x
xxx

dx

dy x

 

1 

  7. x = a (1 + cos θ), y = a (θ + sinθ) 

 )cos1(,sin θ+=
θ

θ−=
θ

a
d

dy
a

d

dx
 1  

 
2

cot

2
cos

2
sin2

2
cos2

sin

)cos1(
2

θ
−=

θθ

θ

−=
θ−

θ+
=∴

a

a

dx

dy

 
1 

  8. ∫∫
−− = dxxdxx 1.cotcot 11  

            ∫ ∫∫ 





−= −− dxdxx

dx

d
dxx 1.cot1.cot 11

 

1
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            ∫ +
+

+= − cdxx
x

xx .
1

1
cot.

2
1

 

            ( ) cxxx +++= − 21 1log
2

1
cot.

 

1

 

  9. ∫∫
−

=
− 222 )4(2

1

232 x

dx

x

dx
 1 

          c
x

x
+

−

+

×
×=

4

4
log

42

1

2

1
 

          c
x

x
+

−

+
=

4

4
log

16

1
 1 

10. 
xyx

yx

dx

dy

+

+
=

2

22

  

 Put 
dx

dv
xv

dx

dy
vxy +=⇒=  

            
vxxx

xvx

dx

dv
xv

.2

222

+

+
=+⇒

 

            
v

v

dx

dv
xv

+

+
=+⇒
1

1 2

 

            v
v

v

dx

dv
x −

+

+
=⇒
1

1 2

 

                      
v

v

v

vvv

+

−
=

+

−−+
=

1

1

1

1 22
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 ∫ =
−

+
⇒

x

dx
dv

v

v

1

1

 
1 

 ∫∫ +=





−

−
⇒ c

x

dx
dv

v
1

1

2
 

 ⇒ −2 log (1 − v) − v = log x + c 

 cx
x

y

x

y
+=−








−−⇒ log1log2  

 cx
x

y

x

yx
+=−







 −
−⇒ loglog2  

 c
x

y
yx =−−⇒ log2log

 

1 

11. 
4

1
)(,

3

1
)(,

2

1
)( === CPBPAP  

 
4

3
)(,

3

2
)(,

2

1
)( ===∴ CPBPAP  

 Prob. that the problem could not be solved by 

any one of them )( CBAP=  

             )()()( CPBPAP=  

             
4

1

4

3

3

2

2

1
=××=  1 

 ∴∴∴∴ Prob. solved 
4

3

4

1
1 =−=  1  
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SECTION – C 

12. L. H. S. 
65

16
sin

13

5
sin

5

14
sin 111 −−− ++=  

      
65

16
sin

25

16
1

13

5

169

25
1

5

4
sin 11 −− +








−+−=

 

1 

      
65

16
sin

5

3

13

5

13

12

5

4
sin 11 −− +








×+×=  1 

      
2

11

65

16
1cos

65

63
sin 








−+= −−  1 

      
265

63
cos

65

63
sin 11 π

=+= −− = R. H. S. 1 

13. f(0) = 2 + 0 = 2 

 L. H. L. 2)0(2lim)2(lim
00

=−−=−=
→−→

hx
hx

 

 R. H. L. 2)0(2lim)2(lim
00

=++=+=
→+→

hx
hx

 

 L. H. L. = R. H. L. = f(0) = 2 

 ∴f(x) is continuous at x = 0 1 

 R. H. D. 
0

)0()(
lim
0 −

−
=

+→ x

fxf

x

 

       1
)0(

2)0(2
lim

0
=

+

−++
=

→ h

h

h  

1
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 L. H. D. 
0

2)2(
lim
0 −

−−
=

−→ x

x

x

 

       1
0

)0(
lim

0
−=

−

−−
=

→ h

h

h  
1
 

 ∴ f(x) is not derivable at x = 0 1  

14. 2yx = ……. (i) 

 
xy = k ……. (ii) 

 from (i) and (ii) 3/13/2 , kykx ==  

 ∴ Point of intersection is ( )3/13/2 , kk  

 diff. (i) w. r. t. x, we get 

 
ydx

dy

dx

dy
y

2

1
21 =⇒=  

 At ( )
3/1

3/13/2

2

1
,,

kdx

dy
kk =  

 ∴ 1m = slope of tangent of (i) 
3/12

1

k
=  1 

 diff. (ii) w. r. t. x, we get 

 
x

y

dx

dy
y

dx

dy
x −=⇒=+ 01.  

 at ( )
3/13/2

3/1
3/13/2 1
,,

kk

k

dx

dy
kk −=−=  

 ∴ 2m = slope of tangent of (ii)
3/1

1

k
−=  1 



 ( 73 ) 3681/3631 

3681/3631/Set : (A, B, C & D)  P. T. O. 

 curve (i) is perpendicular curve (ii),

 

 

1. 21 −=∴ mm
 

1

 

 

1
1

.
.2

1
3/13/1

−=







−
kk  

 

18
8

1

2

1 223/2 =⇒=⇒=⇒ kkk

 

1  

15. Let X = 0, 1, 2, 3  

 
7

3
)(,

7

4
)( ==== qFPPSP  1 

 P(X = 0) = P(FFF) = P(F )P(F )P(F )  

                         
343

27

7

3

7

3

7

3
=××=  

2
1

 

 
P(X = 1) = P(SFF or FSF or FFS)  

                   
343

108

7

4

7

3

7

3

7

3

7

4

7

3

7

3

7

3

7

4
=××+××+××=  

 
2
1

 

 
P(X = 2) = P(SSF or SFS or FSS)  

                   
343

144

7

4

7

4

7

3

7

4

7

3

7

4

7

3

7

4

7

4
=××+××+××=  

2
1

 

 
343

64

7

4

7

4

7

4
)()3( =××=== SSSPXP  

2
1  

X 0 1 2 3 

P(X) 

343

27
 

343

108
 

343

144
 

343

64

 
1 
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16. Let A ≡ (1, 2, 4), B ≡ (3, 1, −2), C ≡ (4, 3, 1) 

 kjia ˆ4ˆ2ˆ ++=
→

, kjib ˆ2ˆˆ3 −+=
→

and kjic ˆˆ3ˆ4 ++=
→

  

 kjibcBC ˆ3ˆ2ˆ ++=−=
→→→

 1 

 kjibaBA ˆ6ˆˆ2 ++−=−=
→→→

 

 

612

321

ˆˆˆ

−

=×=
→→

kji

BABC

 

1

 

          )41(ˆ)66(̂)312(̂ +++−−= kji  

          kji ˆ5ˆ12ˆ9 +−=  1 

 ∴Area of ∆ABC ||
2

1 →→
×= BABC

 

                    2514481
2

1
++=  

                           10
2

5
250

2

1
==  sq. units 1 

SECTION – D 

17. x + y + z = 6 

 y + 3z = 11 

 x − 2y + z = 0 
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=

































− 0

11

6

121

310

111

z

y

x

 1 

 AX = B  

 BAX 1−=⇒  

 |A|= 1(1 + 6) − 1(0 − 3) + 1(0 − 1) 

      = 7 + 3 − 1 = 9 ≠ 0 1 

 11A = 7, 12A = 3, 13A = −1 

 21A = −3, 22A = 0, 23A = 3 

 31A = 2, 32A = −3, 33A = 1 

 

















−

−

−

=

′

















−

−

−

=∴

131

303

237

132

303

137

AAdj  2 

 

































−

−

−

==∴ −

0

11

6

131

303

237

9

11BAX   

 

















=

















++−

+−

+−

=

















∴

3

2

1

0336

0018

03342

9

1

z

y

x

 1 

 x = 1, y = 2, z = 3 1 
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18. xy 42 =  ….. (i)  

 yx 42 = ….. (ii) 

 ax
x

=













2

2

4
 

 

 0644 =−⇒ xx  

 ( ) 0643 =−⇒ xx   

 ⇒ x = 0, x = 4 

 when x = 0, y = 0 and when x = 4, y = 4 

 Area of region OAMBO ∫











−=

4

0

2

4
2 dx

x
x   

                                

4

0

3
2/3

123

2
.2












−=
x

x
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3

16

3

16

3

32

12

64
8

3

4
=−=−×=

 

sq. units 

2 

 Area of region OLMAO ∫=

4

0

2

4
dx

x

  

                               
3

16

12

64

12

4

0

3

==











=

x

 
sq. units

 

 

2 

 Area of region OBMNO ∫=

4

0

2

4
dy

y

  

                               
3

16

12

64

12

4

0

3

==











=

y

 
sq. units

 

 

2 

OR 

 Let dx
xx

x
I ∫

π

+
=

2/

0

2

cossin1

sin
  …….. (i) 

 ∴ ∫
π









−

π








−

π
+









−

π

=

2/

0

2

2
cos

2
sin1

2
sin

xx

dxx

I  

 ∴ dx
xx

x
I ∫

π

+
=

2/

0

2

sincos1

cos
  …….. (ii) 1 
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 Adding (i) and (ii), we get 

 ∫∫
ππ

+
=

+

+
=

2/

0

2/

0

22

cossin1cossin1

cossin
2

xx

dx
dx

xx

xx
I

 

1 

     ∫
π

+
=

2/

0
2

2

tansec

sec

xx

xdx
 1 

 ∫
π

++
=∴

2/

0
2

2

tantan1

sec
2 dx

xx

x
I

 

     ∫∫
∞∞











+








+

=
++

=

0
22

0
2

2

3

2

11
t

dt

tt

dt

 

1

 

     







−∞=


















+

= −−

∞

−

3

1
tantan.

3

2

2

3

2

1

tan
3

2 11

0

1
t

 1

 

     
6

2

3

2

623

2
2

π
=




 π
−

π
=I

 

     
33

π
=∴ I

 

1 

19. Line AB is  

 r
zyx

=
−

+
=

−

+
=

−

11

8

4

2

10

11
  

 General point on AB 

Put tan x = t 
2sec x dx = dt 
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 Say  M(

 D.R's of 

 D.R's of 

 AB is perpendicular to

 ∴10 (10

 ⇒ 100r 

 ⇒ 237r

 ∴ Foot

 Equation of plane passing through (

 a(x + 2) +

 Plane (i) passing

 −a + 4b

 −3a − 6

 
180 −

a
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M(10r + 11, −4r − 2, −11r − 8) 

.R's of AB are 10, −4, −11 and 

.R's of PM are 10r + 9, −4r − 1, −11r − 13 

is perpendicular to PM 

10r + 9) − 4(− 4r − 1) − 11(−11r − 13) = 0

r + 16r + 121r = −90 − 4 − 143 

r = − 237 ⇒ r = − 1 

Foot perpendicular ≡ (1, 2, 3) 

OR 

Equation of plane passing through (−2, 6, −

+ 2) + b(y − 6) + c(z + 6) = 0 ……… (i) 

(i) passing (−3, 10, −9) and (−5, 0, −6) 

b − 3c = 0 ………. (ii) 

6b + 0c = 0 ………. (iii) 

126)90( +
=

−−
=

cb

 

1/3631 

P. T. O. 

1 

1 

 1 

) = 0 1 

1 

1 

−6) is : 

1 

1 

1 
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 k
cba

=
−

=
−

=⇒
212  

1 

 ∴ From (i), we get 

 ⇒ 2k (x + 2) − k(y − 6) − 2k(z + 6) = 0 1 

 ⇒ 2x − y − 2z − 2 = 0 1 

20. For tabulation 2 

 For graphical representation 2 

 Minimum z = 27 1 

 at x = 3, y = 4 1 

SSSS    

 

 


