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SET – D 

 

SECTION – A 

  1. (i) Ans. (A) 

  Q f is one-one and onto 

  2121 4343 xxxx =⇒−=−Q   

  and y = 3 − 4x ⇒ x R
y

∈
−

=
4

3
 1 

 (ii) Ans. (C) 

  






 π
−=








−=








− −−−

3
coscot

3

1
cot

3

1
cot 111

Q  

                      
3

2

3
coscos 1

π
=







 π
−π= −  1 

 (iii) Ans. (B) 

  Q 2 + y = 5 ⇒ y = 3 and 2x + 2 = 8 ⇒ x = 3 1 

 (iv) Ans. (D) 

  |||| 3 AkkA =Q  1 
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 (v) Ans. (B) 

  1)()( +⇒=
−π→+π→−π→

kxLtxfLtxfLt
xxx

 

  

π
−=⇒=π=+π⇒=

+π→

1
0sin1sin kkxLt

x

 1 

 (vi) Ans. (A) 

  sec/cm63.22 22 π=π=π=⇒π= r
dr

dA
rA  1 

 (vii) Ans. (C) 

        00
2

4

25

2
0.

4

2

25

2
=⇒∴=×−=⇒=+ x

y

x

dx

dy

dx

dyyx
 

  ∴ y = ± 2 1 

 (viii) Ans. (D) 

  Put dtdxxtx =⇒= 22  

       

( )
c

a

t

ta

dt

xa

dxx
+=

−
=

−

−
∫∫ 2

1

24224

sin
2

1

2

12

2

1
Q   

                                       c
a

x
+= −

2

2
1sin

2

1
 1 
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 (ix) Ans. (A) 

 

1

0

1

0

)1(.1. xxxxxx exexedxeexdxxe −=−=−= ∫∫Q     

                      10)10()11( 1 ⇒−−−= e  1 

 (x) Ans. (A) 

      
dx

dy
yxcc

dx

dy
yxcxyx .222222 +=⇒=++⇒=+Q  

  ∴ Diff. equ. is 







+=+

dx

dy
yxxyx 222  

  02 22 =−+⇒ yx
dx

dy
xy        1 

 (xi) Ans. (A) 

  ( )
22

22

11
11

x

dx

y

dy
y

dx

dy
x

+

−
=

+
⇒+=+ integrating, 

  cyxcxy =+⇒+= −−−− 1111 tantantantan  

  1                      

 (xii) Ans. (C) 

  Projection of kjia ˆˆ2ˆ +−=
→

 on kjib ˆ7ˆ4ˆ4 +−=
→

  

  
9

19

744

7.1)4)(2(4.1

||

.

222
=

++

+−−+
=

→

→→

b

ba
 1 
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 (xiii) Ans. (D) 

      ∴∴∴∴ 010290)5(21.2)3)(3( =−+−⇒=−++− kkkk  

  
7

10
107 −=⇒=−⇒ kk  1 

 (xiv) Ans. (B) 

  No. of outcomes = 36 

  A total of 8 of two dice may be (2, 6); (3, 5);            
(4, 4); (5, 3); (6, 2)  

  ∴ No. of favourable cases = 5 1 

  ∴ Probability of getting a total of 
36

5
8 =  

 (xv) Ans. (B) 

  
0

)(

)(

)(
)/(

BAP

AP

BAP
ABP

∩
=

∩
=Q  

  which is not defined 1 

 (xvi) Ans. (D) 

  Here n = 8 and 
2

1
=p  

       
1616

1

4|4|

8|

2

1

2

1
)4(

44

4
8

×
=
















==∴ cXP  

  
128

35

141616

5.6.7.8
=

××
=  1  



 ( 63 ) 2081/ 2031 

2081/2031/(Set : A, B, C & D)    P. T. O. 

SECTION – B 

  2. ( ) y
x

x
xf =

−

+
=

46

34
        (say) 

 

4
46

34
6

3
46

34
.4

46

34
)())(()(

−
−

+

+
−

+

=
−

+
===∴

x

x
x

x

y

y
yfxffxfof            

x
x

xx

xx
==

+−+

−++
=

34

34

16241824

12181216
       (proved) 2 

  3. L. H. S.  

 








−

+
=



















π
−

π
+

=+ −−−−

222

411
tan

2
.

2

1
1

2

2

1

tan
11

2
tan

2

1
tan 1111  

  







=








= −−

4

3
tan

20

15
tan 11  = R. H. S. 2 

  4. Let 







=









−

−
⇒=∴









−

−
=

10

01

24

13

24

13
AAIAA  

 Operating 1c  ↔ 2c  ⇒ 







=









−

−

01

10

42

31
A  

 Operating 1c      
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+−
=









−
⇒









−
=









−−
⇒

31

10

22

01

01

10

42

31
AA       

 Operating ( 2c  − 3 1c )  Operating 1c  − 2c    1   

 











=








⇒









+
=








⇒

32

1

10

01

32

11

20

01
2
1

AA       

Operating −
2

1
2c   

 













=∴ −

2
3
2
1

1

2

1
A      1 

  5. 

053

100

213

−

−

−

 Expanding by 2R , we get 

 18315
53

13
)1()1( 32 −=−−=

−
−−= +

 2 

  6. Let ∫∫
+−

=
+−

=

9

8

3

49

1

8129 22
xx

dx

xx

dx
I  

                            ∫
−++−

=

9

4

9

8

9

4

3

49

1

2 xx

dx
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 ∫
+








−

=

9

4

3

29

1
2

x

dx
    Put dtdxtx =⇒=−

3

2
 1   

 c
t

t

dt
+=









+

= −
∫ 3/2

tan

3

2

1
.

9

1

3

29

1 1
2

2

  

                 c

x

+









−

×= −

2

3

2

tan
2

3

9

1

3

1  

                 c
x

+






 −
= −

2

23
tan

6

1 1  1  

  7. Let dx
xx

x
I ∫

π

+
=

2/

0
44

4

cossin

sin
 …………. (i) 

 Using the property ∫∫ −==

aa

dxxafdxxf

00

)()(  

 dx

xx

x

I ∫
π









−

π
+








−

π









−

π

=∴

2/

0
44

4

2
cos

2
sin

2
sin

 

       dx
xx

x
∫

π

+
=

2/

0
44

4

sincos

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

 ∫∫
ππ

+
+

+
=+

2/

0
44

42/

0
44

4

cossin

cos

cossin

sin

xx

xdx
dx

xx

x
II  

   ∫
π

π
==

2/

0
2

1dx  

 
4

π
=∴ I  1 

  8. xx beaexy −+=  Diff. w. r. t. x, we get 

 
xx beae

dx

dy
xy −−=+ ..1  Again Diff w. r. t. x, we get 

 1 

 xybeae
dx

yd
x

dx

dy

dx

dy xx =+=++ −
2

2

..1  

 02.
2

2

=−+⇒ xy
dx

dy

dx

yd
x  

 is the required diff. equation 1 

  9. The diff. equation is 01. 22 =++ y
dx

dy
y  

 ( )122 +−=⇒ y
dx

dy
y  separating the variables 

 dydy
y

y
−=

+
⇒

12

2

  Integrating  
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 ∫∫ +−=+−=
+

⇒ cxcdxdy
y

y

12

2

 1  

 ∫∫ +−=














+
−=

+

−+
⇒ cxdy

y
dy

y

y

1

1
1

1

11
22

2

 

 cyyxcxyy +=+⇒+−=−⇒ −− 11 tantan  1 

10. Let xu 2tan=  and ( )22sec xv =   

 xx
dx

du 2sec.tan2=∴  and  

 ( ) xxxx
dx

dv
2.tansec.sec2 222=   1 

 

( ) ( )222

2

tansec4

sectan2

xxx

xx

dx

dv
dx

du

dv

du
==∴  

             

( ) ( )222

2

tansec2

sectan

xxx

xx
=  1 

11. Let A be the event of getting 4, 5 or 6 on the first 
toss and B the event of getting 1, 2, 3, or 4 on 
the 2nd toss. Let S be the sample space when a 
die is thrown. 

 i.e. S = {1, 2, 3, 4, 5, 6} 
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 ∴ Probability of getting 4, 5 or 6 on the first toss 

2

1

6

3
)( === AP  and probability of getting 1, 2, 3, 

or 4 on the 2nd toss 
3

2

6

4
)( === BP  1 

 Now the events A and B are independent  

 ∴ Probability of getting 4, 5, or 6 on first toss 
and 1, 2, 3 or 4 on the 2nd toss  

 
3

1

3

2

2

1
)().()( =×=== BPAPABP   1 

SECTION – C 

12. Let yxxyyx 21 tantantan =⇒=⇒=−  

 Since
y

y
y

2

2

2

2

tan1

tan1
2cos

tan1

tan1
2cos

+

−
=∴

θ+

θ−
=θ  1 

 








+

−
=∴

+

−
=⇒ −

x

x
y

x

x
y

1

1
cos2

1

1
2cos 1   

 








+

−
=⇒









+

−
=⇒ −−−

x

x
x

x

x
y

1

1
cos

2

1
tan

1

1
cos

2

1 111  

3 

13. xy yx =  Taking logarithm on both sides, we get 

 y log x = x log y 1 
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 Diff. w. r. t. x 

 
dx

dy

y
xy

dx

dy
x

x
y

1
.log.1.log

1
. +=+  

 
x

yyx

x

y
y

dx

dy

y

x
x

−
=−=








−⇒

log
loglog  

 
)log(

)log(

log

log

xxyx

yyxy

y

xxy
x

yyx

dx

dy

−

−
=








 −

−
=⇒  3 

14. 16623)( 234 ++−−= xxxxxf    x ∈ [0, 2]  

 0612612)( 23 =+−−=′ xxxxf   

 ( ) ( ) 01220122 2323 =−−−⇒=+−−⇒ xxxxxx  

 ( ) ( ) ( ) ( ) 01210112 222 =−−−⇒=−−−⇒ xxxxx  

 1±=⇒ x  and 
2

1
=x  But − 1∉[0, 2] 

 ∴ x = 1 and 
2

1
 2 

 ∴ f(0) = 1, f(1) = 2, 

16

23
1

2

1
.6

4

1
6

8

1
.2

16

1
.3

2

1
=++−−=








f  
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 12.62.62.22.3)2( 234 ++−−=f  

 = 48 − 16 − 24 + 12 + 1 = 21 

 ∴ Absolute  max. value = 21 and absolute 
minimum = 1 2 

15. Let E be the event that A throws a head and F be 
the event that B throws a head. 

 
2

1
)( =∴ EP  and 

2

1
)( =FP   ( )

2

1
)(1 =−=∴ EPEP  1 

 and ( )
2

1
)(1 =−= FPFP  

 Now A wins if he throws head in 1st, 3rd, 5th …. 
throws and B does not throw head in between 
these throws. 

 ∴ Probability that A wins = P [ E or EFE or 

EFEFE = …… 

 = P(E) + ( )EFEP + ( )EFEFEP + …… 

 = P(E)+ ( )EP ( )FP .P(E)+ ( )EP ( )FP  ( )EP ( )FP . P(E)  

 
53

2

1

2

1

2

1








+








+=  

 
3

2

3

4

2

1

2

1
1

2

1

2
=×=









−

=  3   



 ( 71 ) 2081/ 2031 

2081/2031/(Set : A, B, C & D)    P. T. O. 

16. Let 
→
a , 

→
b , 

→
c  be the position vectors of the 

points A, B, C respectively 

 ∴∴∴∴ ;ˆˆˆ2 kjia +−=
→

kjib ˆ5ˆ3ˆ −−=
→

 and kjic ˆ4ˆ4ˆ3 −−=
→

 

 ( )kjikjiAVPBVPAB ˆˆˆ2ˆ5ˆ3ˆof..of.. +−−−−=−=∴
→

 

                                              kji ˆ6ˆ2ˆ −−−=  

    ( ) kjikjikjiBC ˆˆˆ2ˆ5ˆ3ˆˆ4ˆ4ˆ3 ++=−−−−−=
→

 

    ( ) kjikjikjiAC ˆ5ˆ3ˆˆ4ˆ4ˆ3ˆˆˆ2 ++−=−−−+−=
→

 

   
→→→

++∴ CABCAB = 0 ⇒ ABC is a triangle. 2 

 Now 41)6()2()1(|| 222 =−+−+−=
→

AB  

  6)1()1()2(|| 222 =+−+=
→

BC  

  35)5()3()1(|| 222 =++−=
→

CA  

 Now 222 41635 ABCABC ==+=+  

 ∴ ABC is a right triangle 2 
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SECTION – D 

17. The system of linear eqs. can be written as                

AX = B where 

















−−=

121

132

213

A  and 

















−=

4

3

3

B  

 |A| = 3(− 3 + 2) − 1 (2 + 1) + 2 (4 + 3) = 8 ≠ 0 

 ∴ 1−A  exists 1 

 To find 1−A ,  111 −=A ,  312 −=A ,  713 =A   

               321 =A ,  122 =A ,  523 −=A  

               531 =A ,  732 =A ,  1133 −=A  

 ∴

















==−

333231

232221

131211
1

8

1

||
AAA

AAA

AAA

A

adjA
A   

 

















−−

−

−

=∴ −

1157

713

531

8

11A  3 

 

















−+

+−−

+−−

=

















−

















−−

−

−

==∴ −

441521

2839

2093

2

1

4

3

3

1157

713

531

2

11BAX  

 

















−

=

8

16

8

8

1
   ∴ x = 1, y = 2, z = − 1 2 
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18. The given curves are y = x + 2 and 2
3

1 2 += xy   

 To find the points of intersection of the two 

curves 

 Solve them, 03
3

2
3

1
2 2

3
2 =−⇒=⇒+=+ xx

x
xxx  

 ⇒ x = 0 or x = 3 ∴ y = 2 or y = 5 

 Thus the points of intersection of the given 

curves are (0, 2) and (3, 5) 

 Now 2
3

1 2 += xy  is a parabola with vertex at           

(0, 2). It is symmetrical  to y-axis as it contains 

even powers of x. Also y = x + 2 is a st. line 

passing through (0, 2) and (3, 5). 

 
   3 
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 ∴ Required Area = area CEAC 

                      = area (OCAB) − area (OCEAB) 

                        ∫∫ −=

3

0

3

0

parabolaoflineof dxydxy  

                        ∫∫ 







+−+=

3

0

2
3

0

2
3

1
)2( dxxdxx  

                        

3

0

3
3

0

2

2
33

1
2

2 












+−














+= x

x
x

x
 

                        
2

3
9

2

21
)63(

2

21
=−=+−=  sq. units 

3 

OR 

 The given curves are 52 += xy          (i) 

 and                          3xy =  

 For 1 ≤ x ≤ 2,  052 ≥+= xy  
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 ∴ Graph of the curve 52 += xy  lies above x-axis 

 for 1 ≤ x ≤ 2;  y = 3x  ≥ 0 

 ∴ graph of the curve 3xy =  also lies above x-axis 

  for 1 ≤ x ≤ 2;  2x  + 5 > 2x  3 

 ∴ Required area ( )∫ −=

2

1

dxyy lowerupper  3 

   ( )
2

1

2

1

43
32

4
5

3
5∫ −+=−+=

x
x

x
dxxx  

                 







−+−








−+=

4

1
5

3

1
410

3

8
 

                 
12

43

12

61

3

26
=−=  sq. units 3 

19. The given lines are ( )kjikjir ˆˆˆˆˆ2ˆ +−λ+++=
→

 … (i) 

 and ( )kjikjir ˆ2ˆˆ2ˆˆˆ2 ++µ+−−=
→

   …….    (ii)  
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 Comparing the given lines with 
→→→

λ+= 11 bar  and 

→→→
λ+= 22 bar  

 ∴∴∴∴ kjia ˆˆ2ˆ
1 ++=

→
 and kjib ˆˆˆ

1 +−=
→

 

 and  kjia ˆˆˆ22 −−=
→

 and kjib ˆ2ˆˆ22 ++=
→

 

 ( ) ( ) kjikjikjiaa ˆ2ˆ3ˆˆˆ2ˆˆˆˆ212 −−=++−−−=−∴
→→

 2 

 and )21(ˆ)22(̂)12(̂

212

111

ˆˆˆ

21 ++−−−−=−=×
→→

kji

kji

bb  

                         ki ˆ3ˆ3 +−=  

 23)3()3(|| 22
21 =+−=×∴

→→
bb  

 ( ) ( )kikjibbaa ˆ3ˆ3.ˆ2ˆ3ˆ. 2112 +−−−=









×










−

→→→→
 

                       = − 3 − 6 = −9 
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 ∴ S. D. between the lines (i) and (ii) 

 

|| 21

2112

→→

→→→→

×











××










−

=

bb

bbaa

 

 2
2

3

2

3

23

|9|
==

−
=  sq. units 4 

OR 

 The equation of plane passing through the line 

of intersection of planes ( ) 01ˆ4ˆ3ˆ2. =−+−
→

kjir  

and ( ) 04ˆˆ. =+−
→

jir  is 

  04)ˆˆ(.1)ˆ4ˆ3ˆ2(. =









+−λ+−+−

→→
jirkjir       

⇒ ( ) 041ˆ4ˆ)3(ˆ)2(. =λ+−+λ+−λ+
→

kjir  2 

 Since (i) is perpendicular to the plane 

 08)ˆˆˆ2(. =++−∴
→

kjir  
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 01.4)1)(3(2)2( =+−λ+−λ+∴  

 
3

11
04324 −=λ⇒=+λ++λ+⇒  2  

 Putting in (ii), we get 

 0
3

11
41ˆ4ˆ

3

11
3ˆ

3

11
2. =
















−+−+








−−








−

→
kjir   

 0
3

47ˆ4ˆ
3

2ˆ
3

5
. =−








++−

→
kjir  

 47)ˆ12ˆ2ˆ5(. =++−
→

kjir  2 

20. Draw the graph of − x + 3y ≤ 10; x + y ≤ 6  

 

 3 
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 The co-ordinates of extreme points of the 

feasible region are O (0, 0); F (2, 0); P (4, 2);                

Q (2, 4); 








3

10
,0B          Now z = x + 2y 

 The value of z at (0, 0) = 0 

                      at F (2, 0) = 2 

                      at P (4, 2) = 8 

                      at Q (2, 4) = 10 

                      at 
3

20

3

10
,0 =








B  

 ∴ Maximum value of z is 10 at Q(2, 4) i.e. x = 2, 

y = 4. 3 

s 
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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. 

 (iv) Examiners need not hesitate in awarding full 

marks to the examinee if the answer/s 

is/are absolutely correct. 

SET : A, B, C & D 
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 (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 

upto 10%. On both sides, may be ignored.    

If the violation exceeds 10%, 1 mark may be 

deducted. 

 (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. 
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 (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 

 (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 
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 (vi) eq[;&ijh{kdksa /mi&ijh{kdksa dks mÙkj-iqfLrdkvksa    dk 
ewY;kadu djus ds fy, dsoy Marking 

Instructions/Guidelines nh tk jgh gSa] ;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) Ans. (D) 

  21
2
2

2
1

4
2

4
1 xxxxxx ±=⇒±=⇒=Q   

  ∴ f is not 1 − 1 

  ∴ f (−1) = f (−1) but − 1 ≠ 1. Also −2 in the   
co-domain is not image of any element x in 
the domain  R 

  ∴ f  is not onto 1 

 (ii) Ans. (B) 

  






 π
−π−

π
=−− −−

33
)2(sec3tan 11

Q  

                                                
33

2

3

π
−=

π
−

π
=  1 
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 (iii) Ans. (C) 

  Q 3x + 7 = 5 ⇒ x = 
3

2
−  and 5 = y − 2 ⇒ y = 7 

 1 

 (iv) Ans. (D) 

  Q |adj A . A|= 3||A ⇒ |adj A|= 2||A  1 

 (v) Ans. (B) 

      1cos1cos1 −=π=+π⇒=+
+π→−π→

kxLtkxLt
xx

 

                                   
π

−=⇒
2

k  1 

 (vi) Ans. (A) 

  Area π=π=π=⇒π== 105222 r
dr

dA
rA  1 

 (vii) Ans. (D) 

  113 2 −= x
dx

dy
 slope of y = x − 11 is 1 

  1113 2 =−∴ x  ⇒ x = ± 2 ∴ y = −9 1 

 (viii) Ans. (A) 

  Put dtdxxtx =⇒= 23 3  

  ∫∫
+

=
+

∴
13

1

1 26

2

t

dt
dx

x

x
 

      cxct +=+= −− 311 tan
3

1
tan

3

1
 1 
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 (ix) Ans. (B) 

  ∫∫
−

−= −− xdx
x

xxxdx .
1

1
sin.sin

2

1
1

0

1  

                  
( )

1
2

1

1

2

1
sin

1
2
1

2
1

+

−
−=

+−
− x
xx  

                  1
2

2

1

)01(

2

1
1sin

2
1

1 −
π

=
−

−= −  1 

 (x) Ans. (C) 

  xxxx ecec
dx

dy
ececy −− −=⇒+= 2121Q  

    
2

2

dx

yd
⇒ yecec xx =+= −

21  1 

 (xi) Ans. (A) 

  xx xey
dx

dy
xey

dx

dy −− −=+⇒−−= 22Q  ∴∴∴∴ P = 1 

                      I. F. xe                         xxeQ −−= 2  

  ∴ Solution is cdxxeeey xxx
∫ +−= −2..  1 

  cx +−= 2  

  cxyex =+ 2
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 (xii) Ans. (D) 

  Projection of 
→
a  on 

6

1.22.31.2

||

|.| ++
==

→

→→
→

b

ba
b  

                                          6
3

5

6

10
==   1 

 (xiii) Ans. (A) 

  ∴∴∴∴ 
222222 211453

2.41.51.3
cos

++++

++
=θ  

650

16
=

15

38

625

16
==    1 

 (xiv) Ans. (B) 

  No. of outcomes = 36 and even prime 
number is 2 

  A = possible outcomes = 1 1 

  
36

1
)( =∴ AP  

 (xv) Ans. (C) 

  
1010

6
10

2

1
.

4|6|

10|

2

1
)6( 








=








== CXp  1 

                                                          
512

105
=  

  Here n = 10, 
2

1
=p  
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 (xvi) Ans. (D) 

  
0

)(

)(

)(
)/(

BAP

BP

BAP
BAP

∩
=

∩
=Q   

  which not defined 1 

SECTION – B 

  2. Let y = 4x + 3 ⇒  
4

3−
=
y

x  Let f (x) = 4x + 3 and 

 g(x) = x 
4

3−
=
y

 1 

 ∴ x
xx

fxfog =+






 −
=







 −
= 3

4

3
.4

4

3
)(  

     ( ) x
x

xgxgof =
−+

=+=
4

334
34)(  

 Thus fog = gof = I      

 ∴ g is the inverse of f and f is invertible 

 g : Y → N and 
4

3
)(

−
=
x

xg  1 

  3. 
5

3
sin212sinsin2 1211 −−− ⇒






 −= xxxQ  










 −
= −

25

9
1

5

3
.2sin 1      1 
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−
==⇒ −−−

2
111

1
tan

25

24
sin

5

3
sin2

x

x
 

   





























−

= −
2

1

25

24
1

25

24

tan   

 ==×= −−

7

24
tan

7

25

25

24
tan 11  R. H. S. 1 

  4. 







=′

75

61
A  

 







=








+








=′+∴

1411

112

75

61

76

51
AA    

 ( ) AAAA ′+=







=′′+∴

1411

222
     

 ∴∴∴∴ AA ′+  is a symmetric  2 

  5. Expanding along 1R , we get 

 α−
α

βα
α−

β−

β
cos

0cos

sinsin
sin

0sin

sin0
0  

β−α

α−

sincos

0sin
   

 = − sinα ( − sin β cos α) − cos α (sin α sin β)     

 = sinα sin β cos α − sin α sin β cos α = 0 2 
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  6. dxxdxxx ∫∫ ++=++ 4)1(52 22
 

 Put x + 1 = t ⇒ dx = dt 

 

ctttdtt
t

+++++=+= ∫ 4log
2

4
4

2

1
)2( 2222

 

 1 

 

Cxxxxx
x

++++++++
+

= 521log252
2

1 22

 1 

  7. Let xxxf 45 cossin)( =  

 Then )(cos)(sin)( 45 xxxf −−=−  

            )(cossin 45 xfxx −==  1 

 ∴ f  is an odd function.   Hence ∫
−

=

1

1

0)( dxxf  1 

  8. Equation of the circle is 222 )()( rbyax =−+−  

 Since the family of circles touch y-axis at the 

origin 

 ∴ Centre lies on x-axis Hence b = 0 1 
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 ∴ Equation of circle is 222)( ayax =+−  

 Diff. w.r.t. x, 
dx

dy
yax

dx

dy
yax .02)(2 −=−⇒=+−   

 ∴ Its diff. eq. is 22
2

. ay
dx

dy
y =+








−   

 
22

2
2 . ay

dx

dy
y =+








⇒  1 

  9. y = A sin x + B cos x ⇒ 
dx

dy
 = A cos x − B sin x 

 Again diff. 

 ⇒ 
2

2

dx

yd
 = − A sin x − B cos x  

= − (A sin x + B cos x) = − y 

 0
2

2

=+⇒ y
dx

yd
 2 

10. Let xu 2sin=  and xev cos=  

 xx
dx

du
cossin2=∴  and )sin()cos( xe

dx

dv x −=  1 

 
x

x
ex

ex

xx

dx

dv
dx

du

dv

du cos
cos

.cos2
.sin

cossin2 −−=
−

==∴  1 
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11. We have 
2

1

36

18
)( ==AP  and 

2

1

36

18
)( ==BP  

 Also P(A ∩ B) = P(odd number on both throws) 

               
4

1

36

9
==  1 

 Now  P(A) . P(B) )(
4

1

2

1
.

2

1
BAP ∩===   

 ∴ A and B are independent events. 1 

SECTION – C 

12. Let x=−

13

12
sin 1 , y=−

5

4
cos 1  and z=−

16

63
tan 1

 

 ⇒⇒⇒⇒ 
13

12
sin =x , 

5

4
cos =y  and 

16

63
tan =z  1 

 
5

3
sin,

13

5
sin1cos 2 ==−=∴ yxx  

 
5

12
tan =∴ x  and  

4

3
tan =y   1 

 

4

3

5

12
1

4

3

3

12

tantan1

tantan
)tan(

−−

+
=

−

+
=+∴

yx

yx
yx  

                                             ztan
16

63
−=−=  

                                             = tan (π − 2) 

 ⇒ x + y = π − 2 ⇒ x + y + z = π 2 



 ( 13 ) 2081/ 2031 

2081/2031/(Set : A, B, C & D)    P. T. O. 

13. Let vuxxy xx +=+= log)(log where xxu )(log=  

and xxv log=  

 
dx

dv

dx

du

dx

dy
+=∴  

 )log(loglog)(log xxuxu x =⇒=  

 Diff. w.r.t. x, 

 
xx

xx
dx

du

u

1
.

log

1
.)log(log.1.

1
+=  2 

 







+=⇒

x
xu

dx

du

log

1
)log(log      

 Similarly for 
dx

dv
 2 

14. 
4

5
,

4
1tan0sincos)(

ππ
=⇒=⇒=−=′ xxxxxf   

 ∴ The points 
4

π
=x  and 

4

5π
=x  divide the 

interval [0, 2π] into three disjoint intervals 






 π

4
,0 , 




 ππ

4

5
,

4
 and 





π

π
2,

4

5
 2 

 Now 




 π
∈⇒>′

4
,00)( xxf  and 





π

π
2,

4

5
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 and 




 ππ
∈⇒<′

4

5
,

4
0)( xxf  1 

 ∴ f  is increasing in 






π

π
∪





 π
2,

4

5

4
,0  

 and f  is decreasing in 






 ππ

4

5
,

4
 1 

15. Let the shooter fire x times. In each trial                    

p = probability of hitting the target 
4

3
=  and                 

q = probability of not hitting the target 
4

1
= . 

 

xnn

x
nxnx

x
n cqpcxXP

−
−

















===

4

1

4

3
.)( )(

 1 

 Now given that P(hitting the target at least once) 
> 0.99 

 i. e. P(x ≥ 1) > 0.99 2 

 ∴ 1 − P(x = 0) > 0.99  

 ⇒ 99.0
4

1

4

3
1

00

0 >















−

−n
nc  

 
01.0

1
401.099.01

4

1
99.0

4

1
1 >⇒=−<⇒>−⇒ n

nn
 

 1004 >⇒ n
 Thus the minimum value of n to 

satisfy the inequality 1004 >n is 4 

 Thus the shooter must fire 4 times. 1 
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16. Sum of vectors kji ˆ2ˆ6ˆ)2( −+λ+=  

 Unit vector of their sum 
222 )2()6()2(

ˆ2ˆ6ˆ)2(

−++λ+

−+λ+
=

kji
  

1 

 Scalar product of kji ˆˆˆ ++  with this unit vector = 1 

 444)6(1

436)2(

1.21.61.)2( 22

2
+λ+λ=+λ⇒=

++λ+

−+λ+
∴  

                                 ⇒ λ = 1  3 

SECTION – D 

17. Here 

















−

−

−

=

312

543

211

A  and 

















−=

12

5

7

B  

 |A| = 1(12 − 5) + 1 (9 + 10) + 2 (− 3 − 8) = 4 ≠ 0 

 ∴ So 1−A  exists 1 

 For Adj A, 711 =A ,  1912 −=A ,  1113 −=A   

          121 =A ,  122 −=A ,  123 −=A  

          331 −=A ,  1132 =A ,  733 =A  
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 ∴ adj A 

















−−

−−

−

=

















=

7111

11119

317

333231

232221

131211

AAA

AAA

AAA

 3 

 

















−

















−−

−−

−

==∴= −−

12

5

7

7111

11119

317

4

1

||

11 BAX
A

adjA
A  

 we get x = 2, y = 1, z = 3 2 

18. 16)4(088 222222 =+−⇒=+−⇒=+ yxyxxxyx  

 ⇒ The centre is (4, 0) and radius is 4. Its 
intersection with the parabola 

04164)4(4 222 =−⇒=+−⇒= xxxxxy  ⇒ x = 0 

or x = 4. Thus the points of intersection of these 
two curves are O(0, 0) and P(4, 4) above the        
x-axis. 

 

 The required area of the region OPQCO included 

between these two curves above x-axis is = area 

of region OCPO + area of region PCQP 2 
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 ∫ ∫∫∫ −++=+=

4

0

8

4

22
8

4

4

0

)4()4(29 dxxxdxdxy  

 

8

4

122

4

0

2
3

4

4
sin

2

16
)4(4

2

4

2

3
2 




 −
+−+

−



















= − x
x

xx
 

 )38(
3

4
π+=  4 

OR 

 The line y = 3x + 2 meets the x-axis at 
3

2
−=x  

and y-axis at y = 2 and its graph below x-axis 

for 







−−∈
3

2
,1x  and above x = −1 x-axis for 









−∈ 1,
3

2
x .  

 
2 
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 ∴ The required area ∫∫
−

−

−

+−=

1

3
2

3
2

1

dxydxy  

   
3

13
23)23(

1

3
2

3
2

1

=+++= ∫∫
−

−

−

−

dxxx  

4 

19. Here kjix ˆˆˆ
1 ++=

→
 and kjix ˆ4ˆ3ˆ22 ++=

→
 and 

61 =d ,  52 −=d  

 Using the relation 2121. ddxxr λ+=









λ+

→→→
 

 we get  

 [ ] λ−=λ++λ++λ+
→

56ˆ)41(ˆ)31(ˆ)21( kjir  …… (i) 2 

 Taking kzjyixr ˆˆˆ ++=
→

 we get 

 ( ) [ ] λ−=λ++λ++λ+++ 56ˆ)41(ˆ)31(ˆ)21(.ˆˆˆ kjikzjyix  

 ⇒ (1 + 2λ)x + (1 + 3λ)y +(1 + 4λ)z = 6 − 5λ ….. (ii) 

 Since (ii) passes through the point (1, 1, 1) So 

 (1 + 2λ)1 + (1 + 3λ) . 1 +(1 + 4λ) . 1= 6 − 5λ 
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 ⇒ 14λ = 3 ⇒ λ = 3/14 Putting the value of λ in (i) 

3 

 We get 















++








++








+

→
kjir ˆ

14

3.4
1ˆ

14

3.3
1ˆ

14

3.2
1.  

 69)ˆ26ˆ23ˆ20(. =++⇒
→

kjir  

 
14

3
.56 −=  1 

OR 

 Comparing the given lines with 
→→→

λ+= 11 bar  and 

→→→
µ+= 22 bar , we get 

 kjia ˆˆ2ˆ
1 ++=

→
 and kjib ˆˆˆ

1 +−=
→

  

 kjia ˆˆˆ22 −−=
→

 and kjib ˆ2ˆˆ22 ++=
→

 2 

 kjiaa ˆ2ˆ3ˆ
12 ++−=−

→→
 and  

 ki

kji

bb ˆ3ˆ3

212

111

ˆˆˆ

21 +−=−=×
→→
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 239921 =+=×
→→
bb  

 S. D. between the given lines  

 
→→

→→→→

×











−










×

=

21

1221 .

bb

aabb

 

 
2

23

23

9

23

3.2)3)(1(
==

−−−
=  4 

20.    

 

 For graph 3 

 For finding points of intersection P, Q, B, D 1 

 Max. value = 180 at B(0, 20) and P(15, 15) 1 

 Min. Value = 60 at Q(5, 5) 1    
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SET – B 

 

SECTION – A 

  1. (i) Ans. (B) 

  2121 33 xxxx =⇒=Q  ∴ f is 1 − 1 

  and for f ∈ R ∃ 
3

y
 in R  

  s. t. y
y

f =








3
. Hence f  is onto 1 

 (ii) Ans. (A) 

  
3

2

6
.2

32

1
sin2

2

1
cos 11 π

=
π

+
π

=+ −−
Q  1 

 (iii) Ans. (C) 

  Q 2x − y = 10 and 3x + y = 5 solve for x and y 

 1 

  x = 3, y = −4 

 (iv) Ans. (B) 

  Q A . Adj A = adj A . A = |A|I ⇒ 
||A

Aadj
B =   

  and 1−= AB  

  ||
||

||

)(
||||

2
1 A

A

A

A

Aadj
BA ====∴ −  1 
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 (v) Ans. (B) 

  
4

3
343

2

2

2

=⇒=⇒=
+→−→

kkLtkxLt
xx

 1 

 (vi) Ans. (C) 

  Area sec/cm84.22 22 π=π=π=⇒π== r
dr

dA
rA   

1 

 (vii) Ans. (B) 

  Diff. w. r. t. x 
dx

dy

dx

dyyx
⇒=+ 0.

16

2

9

2
 

0
2

16

9

2
=×−=

y

x
       1 

  Q tangent is x-axis    ∴ ⇒ x = 0 ∴ y = ± 4 

 (viii) Ans. (A) 

  ∫ ∫∫
++

=
+++

=
++ 1)1(11222 222 x

dx

xx

dx

xx

dx
 

                    c
x

+
+

= −

1

1
tan
1

1 1  1 

 (ix) Ans. (A) 

  xxxx 53 tancos ++Q  is odd function 

  ∴∴∴∴ ( ) ∫∫
π

π−

π

π−

π+=+++

2/

2/

2/

2/

53 0.1tancos dxdxxxxx  

 1 
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 (x) Ans. (B) 

  xxyyxyx dedyeeee
dx

dy
=⇒== −+ ..  

  ce
e

cdxedye x
y

xy +=
−

=+=∴
−

−
∫∫ 1

        1 

                      cee yx ++= −
 

 (xi) Ans. (D) 

  xxxx ecec
dx

dy
ececy −− −=⇒+= 2121  

  0
2

2

212

2

=−⇒=+= − y
dx

yd
yecec

dx

yd xx  1                      

 (xii) Ans. (C) 

  Projection of jia ˆˆ −=
→

 on jib ˆˆ +=
→

 

  0
11

1.1.1.1

||

|.|

22
=

+

==
→

→→

b

ba
 1 

 (xiii) Ans. (B) 

  ∴∴∴∴
499

19

623221

6.22.23.1
cos

222222
=

++++

++
=θ  
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21

19

7.3

19
==   

  







=θ∴ −

21

19
cos 1  1 

 (xiv) Ans. (D) 

  Q Mean 2
16

12

123

1.52.23.1
==

++

++
 1 

 (xv) Ans. (D) 

  
0

)(

)(

)(
)/(

BAP

AP

BAP
ABP

∩
=

∩
=Q   

  not defined 1 

 (xvi) Ans. (A) 

  Q 1, 3, 5 are odd number 

  ∴ 
5.65

5
6

2

1

2

1
)5( 
















== cXP  

  
32

3

2

1
.

32

1
.6 ==  1 
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SECTION – B 

  2. y = [4, ∞) = {y ∈ [4, ∞), y = 2x  + 4} ⇒ y = 2x + 4 

⇒ 2x = y − 4 

 ∴ x = ± 4−y  Q x ∈ +R  ∴ x = 4−y  = g(y) 

 Let 4)( 2 += xxf  and 4)( −= xxg  1 

 ∴ ( ) =+−=+−=−= xxxxfxfog 4.4)4(4)( 2  

xIx =  

     ( ) xIxxxgxgof ==−+=+= 444)( 22  

 ∴ g is the inverse of f and hence 4)( −=′ xxf  1 

  3. Let 
17

8
sin

17

8
sin 1 =⇒=− xx  

 
17

15

289

64
1sin1cos 2 =−=−=∴ xx  

 and 
5

3
sin

5

3
sin 1 =⇒=− yy  

 
5

4

25

9
1sin1cos 2 =−=−=∴ yy  



 ( 26 ) 2081/ 2031 

2081/2031/(Set : A, B, C & D)   

 
15

8

cos

sin
tan ==∴

x

x
x  and 

4

3

cos

sin
tan ==

y

y
y  1 

 
2460

4532

4

3
.

15

8
1

4

3

15

8

tantan1

tantan
)tan(

−

+
=

−

+

=
−

+
=+∴

yx

yx
yx  

36

77
=     

 
36

77
tan

5

3
sin

17

8
sin

36

77
tan 1111 −−−− =+⇒=+∴ yx  

   1 

  4. 








−
=









−
−









−
=′−

04

40

15

13

11

53
AA  

 ( ) )(
04

40

04

40
AAAA ′−=









−
−=







 −
=′′−∴      

 ∴∴∴∴ AA ′−  is a skew-symmetric matrix  2 

  5. 

115

112

001

945

312

211

−

−=

−

−

−

 

 Operating 12 CC −  and 13 CcC +  

 011
11

11
1 =+−=

−

−
=  2 
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  6. Let ∫∫
−−−−

=

−−

=

4

1

4

1
66 22

xx

dx

xx

dx
I  

                              ∫








+−

=
2

2

1

4

25
x

dx
 1 

 Put tx =+
2

1
⇒ dx = dt and 

2

5
=a  

 ∴∴∴∴ c

x

c
a

t

ta

dt
I +









+

=+=

−

= −−
∫

2

5
2

1

sinsin 11

22
 

                                              c
x

+
+

= −

5

12
sin 1  1 

  7. ∫∫
ππ

+

=
+

2/

0
2

2/

0
2

cos2
cos1 x

dx

x

dx
 

∫
π

π

















==

2/

0

2/

0

2

2

1
2

tan

2

1

2
sec

2

1
x

dx
x

 

                        1
4

tan
2

0
tan

2

2tan =
π

=

















−

π

=  2 
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  8. The general equation of the circles is 

02222 =++++ cfygxyx  

 Since the circle passes through the origin (0, 0) 

 ∴ It becomes 02222 =+++ fygxyx      0=cQ  

 Its centre is (−g, −f) but centre lies on y-axis 

 ∴ −g = 0 ⇒ g = 0  eq. of the circle becomes 

 0222 =++ fyyx     Diff. w. r. t. x, we get  

 

dx

dy
dx

dy
yx

f
dx

dy
f

dx

dy
yx

.
0.2.22

+

−=⇒=++  1 

 ∴ The diff. equation becomes 

 0222 =


















+

−++ y

dx

dy
dx

dy
yx

yx  

 ( ) 0.22 222 =−−+⇒
dx

dy
yxy

dx

dy
yx  

 ( ) 0222 =−−⇒ xy
dx

dy
yx  1 

  9. baxey x ++= −  Diff. w. r. t. x  we get 

 ae
dx

dy x +−= −
    Again differentiating, we get 

 1.
2

2

2

2

=⇒= −

dx

yd
ee

dx

yd xx   Hence the result. 2  
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10. θ+θ−=
θ

2sin2sin
d

dx
 and θ−θ=

θ
2cos2cos

d

dy
 1 

 
θ+θ−

θ−θ
=

θ

θ=∴
2sin2sin

2cos2cos

d

dx
d

dy

dx

dy
 1 

11. Let E be the event that 'number 4 appears at 
least once' and F be the event that 'the sum of 
numbers appearing is 6' 

 Then E = {(4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), 
(1, 4), (2, 4), (3, 4), (5, 4), (6, 4)} 

 and F = {(1, 5), (2, 4), (3, 3), (4, 2), (5, 1)} 1 

 
36

11
)( =∴ EP  and 

36

5
)( =FP  E ∩ F = {(2, 4), (4, 2)}  

 
36

2
)( =∩∴ FEP  

 Hence the required probability  

 
5

2

)(

)(
)/( =

∩
==

FP

FEP
FEP  1 

SECTION – C 

12. L. H. S. 
8

1
tan

3

1
tan

7

1
tan

5

1
tan 1111 −−−− +++   

 







+








+


















+








= −−−−

3

1
tan

7

1
tan

8

1
tan

5

1
tan 1111  
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−

+

+



















−

+
−−

3

1
.

7

1
1

3

1

7

1

tan

8

1
.
5

1
1

8

1

5

1

tan 11  2 

 
2

1
tan

3

1
tan

20

10
tan

39

13
tan 1111 −−−− +=








+








=  

 
4

1tan
5

5
tan

2

1
.
3

1
1

2

1

3

1

tan 111 π
===



















−

+
−−−  R. H. S. 2 

13. Let vuxxy x +=+= −1sin)(sin where xxu )(sin=   

and xv 1sin−=  

 
dx

dv

dx

du

dx

dy
+=  

 Now )log(sinlog)(sin xxuxu x =⇒=  

 Diff. w. r. t. x 

 )log(sincos.
sin

1
.)log(sin.1.

1
xx

x
xx

dx

du

u
=+=  

 xx cot+  

 [ ]xxxx
dx

du x cot)log(sin)(sin +=⇒      2 
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xxdx

dv

2

1
.

1

1

−
=   

 [ ]
xx

xxxx
dx

dy x

−
++=∴

1

1
.
2

1
cot)log(sin)(sin  2 

14. ( )65636306)( 22 +−=+−=′ xxxxxf   

 For extreme values  

 0)2)(3(0650)( 2 =−−⇒=+−⇒=′ xxxxxf  1 

 ⇒ x = 3 and x = 2 

 Now f (1) = 2 − 15 + 36 + 1 = 24 

  f (2) = 16 − 60 + 72 + 1 = 29 

  f (3) = 54 − 135 + 108 + 1 = 28 

  f (5) = 250 − 375 + 180 + 1 = 56 2 

 ∴ Absolute  maximum value at x = 5 is 56 

 and absolute  minimum value at x = 1 is = 24 1 

15. Let S denote the success (getting a 6) and f 

denote the failure (not getting a 6). Thus 

6

1
)( =SP  and 

6

5
)( =FP . 

 P(A wins in the first throw) 
6

1
)( == SP  1 
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 A gets the third throw when the first throw by A 
and 2nd throw by B result into failure. 

 ∴ P(A wins in 3rd throw) = P(FFS) = P(F) P(F) P(S) 

                                 
6

1

6

5

6

1

6

5

6

5
2









=××=      1 

    P(A wins in 5th throw) = P(FFFFS)  

                                  = P(F ) P(F ) P(F ) P(F ) P(S ) 

                                 
6

1
.

6

5
4









=  and so on  

 Hence P(A wins) ..
6

1
.

6

5

6

1
.

6

5

6

1
42

+







+








+=  

                    













+








+








+= ...

6

5

6

5
1

6

1
42

 

                    
11

6

6

1

11

36

36

25
1

1

6

1
=×=

















−

=   

 ∴ P(B wins) = 1 − P(A wins) 
11

5

11

6
1 =−=  2 
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16. Vector perpendicular to both 
→
a  and 

→
b  is 

→
a × 

→
b  

 ∴∴∴∴
→
a  × 

→
b )38(ˆ)32(̂)41(̂

143

112

ˆˆˆ

++−−−−=

−

−= kji

kji

 

                             kji ˆ11ˆ5ˆ3 ++−=  

 |
→
a × 

→
b | 155)11()5()3( 222 =++−=  

 ∴ Unit vector perpendicular to 
→
a and 

→
b  

||
→→

→→

×

×
=

ba

ba  

2 

 kji ˆ
155

11ˆ
155

5ˆ
155

3
++−=  

 Now 
→
a × 

→
b = |

→
a | |

→
b | sin θ n̂  

 ∴ |
→
a × 

→
b |= |

→
a | |

→
b | since 

 
222222 )1(43)1()1()2(

155

||||

||
sin

−+++−+

=
×

=θ∴
→→

→→

ba

ba   

                  
156

155

156

155
=

=
 2 
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SECTION – D 

17. The system of equations can be written as AX = B 

 where 

















−−

−=

213

121

332

A  and 

















−=

3

4

5

B  

 |A| = 2(4 + 1) − 3 (− 2 − 3) + 3 (− 1 + 6) = 40 ≠ 0 

 ∴ 1−A  exists 1 

 Cofactors 511 =A ,  512 −=A ,  513 =A   

          321 =A ,  1322 −=A ,  1123 +=A  

          931 =A ,  132 =A ,  733 −=A  

 ∴

















==−

333231

232221

131211
1

40

1

||
AAA

AAA

AAA

A

adjA
A   

           

















=

332313

322212

312111

40

1

AAA

AAA

AAA

















−

−=

7115

1135

935

40

1
 3 

 

















−−

++

+−

=

















−

















−

−==∴ −

214425

35225

271225

40

1

3

4

5

7115

1135

935

30

11BAX  

 

















−

=

40

80

40

40

1
   ∴ x = 1, y = 2, z = − 1 2 
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18. The given curves are 52 += xy  and 3xy =  for        

1 ≤ x ≤ 2, 52 += xy  ≥ 0 

 ∴ graph of the curve 52 += xy  lies above x-axis 

 graph of the curve 3xy =  also lies above x-axis 

for 1 ≤ x ≤ 2, 32 5 xx >+  2 

 ∴ graph of 52 +x  lies above the graph of 3x . 

 ∴ Required area ( )dxyy∫ −=

2

1

lowerupper  

               ( )∫ −+=−+=

2

1

2

1

43
32

4
5

3
5

x
x

x
dxxx  

           
12

43

4

1
5

3

1

4

16
10

3

8
=+−−−+=  sq. units 

4 

OR 

 The given curves is 44 22 +=⇒−= yxxy  

 Since the curve contains only even power of x 

 Thus it is symmetrical about y-axis. The 
following table gives some values of x and y 
satisfying the equation 2 
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y 0 2 3 4 5 

x ±2 ± 6  ± 7  ± 8  ±3 

 Plotting these pts and joining them, we get the 
rough sketch 

 

 ∴ Required area ∫∫ +==

5

0

5

0

422 dyydyx  4 

 
3

76
=  sq. units 

19. The equation of plane passing through the 
intersection of given planes is  

 ( ) ( ) 03ˆˆˆ2.5ˆˆ3ˆ. =







−+−λ+








−++

→→
kjirkjir   

 [ ] 05ˆ)1(ˆ)3(ˆ)21( =λ−−λ+−+λ−+λ+⇒
→

kjir  2 

 Now since this passes through the point (2, 1, −2) 

 kji ˆ2ˆˆ2 −+∴  must satisfy it 

 ∴ ( ) [ ] 035ˆ)1(ˆ)3(ˆ)21(.ˆ2ˆˆ2 =λ−−λ+−+λ−+λ+−+ kjikji  
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 ⇒ 2(1 + 2λ) + 1(3 − λ) − 2(− 1 + λ) − 5 − 3λ = 0 

 ⇒ −2λ + 2  = 0 ⇒ λ = 1 3 

 ∴ equation of the required plane is 

 [ ] 8ˆ.0ˆ2ˆ3 =++=
→

kjir  1 

OR 

 The given lines are  

 ( )kjikjir ˆ3ˆ5ˆ2ˆˆ3ˆ2 ++λ+++=
→

   ……………     (i) 

 and  ( )kjikjir ˆ6ˆ10ˆ4ˆ5ˆ4ˆ3 ++λ+++=
→

 ………. (ii) 

 Now lines (i) and (ii) pass through the points 

having position vectors kjia ˆˆ3ˆ21 ++=
→

 and 

kjia ˆ5ˆ4ˆ32 ++=
→

 respectively and both are 

parallel to the vector kjib ˆ3ˆ5ˆ2 ++=
→

 2 

 kjiaa ˆ4ˆˆ
12 ++=−∴

→→
  

 Shortest distance S. D. = 

||

12

→

→→→
×









−

b

baa
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38

ˆ3ˆ5ˆ17

352

352

411

ˆˆˆ

222

kji

kji

++−
=

++

=   

  
2

17

38

328

38

)3()5()17( 222

==
++−

=  4 

20.   3 

 

3 

 For finding points of intersection O, A, P and D 1 

 Find value of Z at all these points 1 

 For finding maximum value of Z 1 
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SET – C 

 

SECTION – A 

  1. (i) Ans. (B) 

  3333 ** ababbaba +==+=Q  

  ∴ * is commutative 

  and ( ) ( )333333*)*(* cbacbacba +=+=   

  and ( ) 3333*)*( cbacba ++=  ∴ (a * b * c) ≠   

(a*b) * c 

 1 

 (ii) Ans. (A) 

      ( ) ( )3cot3tan3cot3tan 1111 −−−− −π−=−Q  

                                        






 π
−π−

π
=

63
 

                            
26

5

3

π
−=

π
−

π
=  1 

 (iii) Ans. (D) 

  Q 2x + 3 = 7 ⇒ x = 2 and 2y − 4 − 14 ⇒ 2y = 18 

  ⇒ y = 9 1 
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 (iv) Ans. (C) 

  








−

−−
=

21

34
adjA   

  2,3,1,4
22211211 =−=−=−= AAAAQ  1 

 (v) Ans. (A) 

  
5

9
1015)()(

55

=⇒=+∴=
+→−→

kkxfLtxfLt
xx

 

 1 

 (vi) Ans. (B) 

       sec/cm4.1)7.0(2.22 π=π=π=⇒π=
dt

dr

dt

dC
rC  

 1 

 (vii) Ans. (B) 

  
y

x

y

x

dx

dy

dx

dyyx

9

16

2

16

9

2
0.

16

2

9

2
−=×−=⇒=+  

  Q tangent is||y-axis ∴ 0
16

9
0

1
=

−
⇒=

x

y

dx

dr
 1 

  ⇒ y = 0 ∴  x = ± 3 

 (viii) Ans. (D) 

  Let ( )dxxe

xe
I

x

x

∫
+

=
.cos

)1(
2

  

  Put ( ) dtdxexetxe xxx =+⇒= .1..  

                      ( ) dtdxxex =+⇒ 1  
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  ∴∴∴∴ ∫∫ +=== ctt
t

dt
I tansec

cos

2
2

 

                      ( ) cxex += .tan  1 

 (ix) Ans. (A) 

       

3/2

0

1

2

3/2

0
2 2

3
tan

2

3
.

9

1

9

49

1

94
∫∫

−=

+

=
+

x

x

dx

x

dx
Q  

                                 [ ]0tan1tan
6

1 11 −− −=  

                                 
244

.
6

1 π
=

π
=  1 

 (x) Ans. (A) 

     x
dx

dy
cxc

dx

dy
xcy coscos0sin −=⇒−=⇒=+  

 0sinsec. =







−+∴ xx
dx

dy
y  

 0.tan =−⇒
dx

dy
xy        1 

 0
tan

0cot =−⇒=−⇒
dx

dy

x

y
xy

dx

dy
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 (xi) Ans. (D) 

  c
x

ydx
x

dy
dx

dy
x +

+−
=⇒=⇒=

+−

12

2
.

2
2.

12

2
2  

                                             c
x

+−=
2

 1                      

 (xii) Ans. (C) 

  Q Vectors are orthogonal  

  ∴∴∴∴  Scalar product is zero  

  ∴∴∴∴ 5λ + 2 (−1) + (−1) 5 = 0 ⇒ λ 
5

7
=  1 

 (xiii) Ans. (B) 

       ∴∴∴∴ 
819

18

814122

8.11.24.2
cos

222222
=

++++

++
=θ  

                                                         
3

18
=  1 

                                                          







=θ∴ −

3

2
cos 1  

 (xiv) Ans. (D) 

  Q 1
)(

)(
1)/( =

∩
⇒=

AP

BAP
ABP  1 

  Which is possible of P(A ∩ B) = P(A) ∴ A ⊂ B 
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 (xv) Ans. (C) 

  Q a pair of dice is rolled 

  ∴ No. of outcomes = 36 

  But prime odd nos. are 3, 5  

  ∴∴∴∴ P(E)
9

1

36

4
==  1 

 (xvi) Ans. (D) 

  
0

)(

)(

)(
)/(

BAP

BP

BAP
BAP

∩
=

∩
=Q   

  which is not defined 1 

SECTION – B 

  2. ( ) ( ) ( )2
22

21
2

2

1

1
21 +⇒

+
=

+
⇒= xx

x

x

x

x
xfxf  

( )212 += xx  

               2121 22 xxxx =⇒=⇒  1 

 ∴ f  is one-one. Let f (x) = y ⇒ 
2+

=
x

x
y  

 ⇒ y(x + 2) = x ⇒ yx − x = − 2y ⇒ 
1

2

−

−
−=
y

y
x   

 ∴ 
x

x

x

x
xf

y

y
xyf

−
=

−
−=∴

−
−== −−

1

2

1

2
)(

1

2
)( 11  1 
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  3. L. H. S.  

 
7

1
tan

4

1
1

2

1
.2

tan
7

1
tan

2

1
tan2 1111 −−−− +



















=+  

                       
7

1
tan

3

4
tan 11 −− +








+=  1 

                       
3

4
tan

7

1
tan 11 −− +=   

                       



















−

+
= −

3

4
.

7

1
1

3

4

7

1

tan 1
 

   ==








−

+
= −−

17

31
tan

421

283
tan 11  R. H. S. 1 

  4. Let AIAAA 







=









−

−
⇒=∴









−

−
=

10

01

21

62

21

62
 

 A







=









−

−
⇒

01

10

62

21
      (Operating 2R ↔ 1R )     

 A








−
=









−

−
⇒

21

10

20

21
      (Operating 2R − 2 1R )   1   
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 A












−
=







 −
⇒

1

10

10

21

2
1       (Operating −

2

1
2R )     

 A












−

−
=








⇒

1

31

10

01

2
1    













−

−
=∴ −

1

31

2
1

1A      1 

  5. Q A and B are symmetric AA =′∴  and BB =′  

 ABBABAABBAABBAAB −=′′−′′=′−′=′− )()()(  

             = − (AB − BA)  

 ∴  AB − BA is a skew symmetric matrix 2 

  6. 
222 )1(9211828 −−=−+−+=−+ xxxxxQ  

 dttxdxxx ∫∫∫ −=−−=−+ 222 9)1(928  

 Put x − 1 = t ⇒ dx = dt 1 

 c
t

t
t

dtt ++−=−∴ −
∫ 3

sin
2

9
3

2
9 1222

 

 c
x

xx
x

I +
−

+−+−
−

=⇒ −

3

1
sin

2

9
129

2

1 12
 1 

         c
x

xx
x

+
−

++−
−

= −

3

1
sin

2

9
28

2

1 12
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  7. Let ∫∫
ππ

==

4/

0

2
4/

0

3 tan.tantan dxxxdxxI  

                          ( )∫
π

−=

4/

0

2 1sectan dxxx  1 

  ∫∫
ππ

=−=

4/

0

24/

0

2 tan
tansec.tan

x

x
dxxdxxx  

4/

0

4/

0
seclog

ππ
− x  

  2log
2

1

2

1
2log

2

1
−=−=  

  )2log1(
2

1
−=  1 

  8. The general equation of circles is 

02222 ⇒++++ cfygxyx  

 Since it passes through the origin  

 ∴ c = 0 and centre is on x-axis. Hence centre 

(−g, −f ) ⇒ − f = 0 ⇒ f = 0  1 

 ∴ equation becomes 0222 =++ gxyx  

 Diff. w. r. t. x, we get 0222 =++ g
dx

dy
yx  

 ∴ g = 0. =







+−

dx

dy
yx   

 ∴ The diff. equation is  
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=−−++ 0.222

dx

dy
yxxyx  

 0222 =+−⇒
dx

dy
xyyx  1 

  9. The diff. equation is ydx = xdy - xydx 

 Dividing by xy, we get dx
y

dy

x

dx
=−  1 

 Integrating both sides, log x − log y = x + c  

 cx
y

x
+=








⇒ log  1 

10. 82)( 2 −+= xxxf , x ∈ [−4, −2] is a polynomial 

 ∴ f (x) is continuous in [−4, −2] and derivable in 

(−4, 2) and f(−4) = 16 − 8 − 8 = 0 and f(2) = 4 + 4 − 8 = 0 

 ⇒f(−4) = f(2) ∴ Rolle's theorem is satisfied 1 

 ∴ a point c ∈ (−4, 2) s. t. 0220)( =+⇒=′ ccf  

 ⇒ c = −1 ∈ (−4, 2) 1 

11. Let A be the event 'the number on the card 
drawn is even' and B be the event 'the number 
on the card drawn > 3' 

 We have to find P(A/B) 

 The sample space of experiment is = {1, 2, 3, 4, 
5, 6, 7, 8, 9, 10}  
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 A = {2, 4, 6, 8, 10}; B = {4, 5, 6, 7, 8, 9, 10}  

 A ∩ B = {4, 6, 8, 10}  1 

 
2

1

10

5
)( ==∴ AP  and ,

10

7
)( =BP

10

4
)( =∩BAP   

 
7

4

7

10

10

4

)(

)(
)/( =×=

∩
=∴

BP

BAP
BAP  1 

SECTION – C 

12. Let z=−

5

1
sin 1  and yx =−1cos   

 
5

1
sin =⇒ z  and cos y = x 

 zz 2sin1cos −=     22 1cos1sin xyy −=−=  1 

   
5

24

5

1
1

2

=







−=  

 ∴∴∴∴ The given equation becomes  

 sin (z + y) = 1 ⇒ sin z . cos y + cos z sin y = 1 

 11
5

24
.

5

1 2 =−+⇒ xx  
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5

11
5

24 2 x
x −=−⇒  squaring 

 ( ) 1
5

2

2525

24

25

24

5
11

25

24 2
2

2
2 +−=−⇒








−=−⇒

xx
x

x
x  

 
5

1
0)15(011025 22 =⇒=−⇒=+−⇒ xxxx  3 

13. bbyxx awvuaxxy =++⇒=++  where 

 
xx xvyu == ,  and 

yxw =  and 0=++
dx

dw

dx

dv

dx

du
 

 log u = x log y                             xxv =  

 
dx

dy

y
xy

dx

dy

u

1
.log

1
+=⇒       ⇒ log v = x log x 

 







+=⇒

dx

dy

y

x
yy

dx

dy x log        
x

xx
dx

dv

v

1
.log

1
+=  

                                             = 1 + log x 

                                       )log1( xx
dx

dv x +=⇒  

 xywxw y loglog =⇒=  

 Diff. w. r. t. x ⇒ 

 





+=⇒+=

dx

dy
x

x

y
x

dx

dw

dx

dy
x

x

y

dx

dw

w

y log.log
1

 

2 
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 0=++
dx

dw

dx

dv

dx

du
 

 +++







+⇒ )log1(log xx

dx

dy

y

x
xy xx

 

0.log =





+

dx

dy
x

x

y
xy  

 







−++−








+⇒

x

y
yxxyy

dx

dy
xx

y

x
y yxxyx .)log1(loglog.  

 

xxxy

yxxxyy

dx

dy
yx

yxx

log.

.)(loglog
1

1

+

++
−=⇒

−

−

 2 

14. Here  

 3666)(73632)( 223 −−=′⇒+−−= xxxfxxxxf   

 ⇒⇒⇒⇒ f ′ (x) = 6 ( 2x − x − 6) = 6(x − 2) (x − 3) = 0  

 ⇒ x = −2 and 3  

 Thus x = − 2 and 3 divides the real line into 

three disjoint intervals (−∞, −2) (−2, 3) and (3, ∞)  

2 

 f ′ (x) > 0 in (−∞, −2) and (3, ∞) 

 ∴ f  is strictly increasing in (−∞, −2) ∪ (3, ∞) 1 

 and f ′ (x) < 0 for x ∈ (−2, 3) 

 ∴ f  is strictly decreasing in (2, 3) 1 
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15. Let E be the event that the man reports that sin 

occurs in the throwing of the die and 1S  be the 

event that sin occurs and 2S  be the event that 

sin does not occur. 

 Thus ( )
6

1
1 =SP , ( )

6

5
2 =SP  and 1 

 ( )1/SEP  = Probability that the man reports that 

sin occurs when six has actually occurred on the 
die. 

 = Probability that the man speaks the truth 
4

3
=  

 ( )2/SEP  = Probability that the man reports that 

sin occurs when six has not actually occurred 
on the die. 

 = Probability that the man does not speaks the 

truth 
4

1

4

3
1 =−=  2 

 Then by Bayer's theorem, we get 

 ( )ESP /1  = Probability that the report of the man 

that six has occurred is actually a six 

 
( ) ( )

( ) ( ) ( ) ( ) 8

3

//

/.

2211

11 =
+

=
SEPSPSEPSP

SEPSP
 1                                
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16. Let ABCD be a ||  gm where 
→→

= aAB  and 
→→

= bBC  

 ∴∴∴∴ 
→→→→→→

+=⇒=+ baACACBCAB  

 )ˆ5ˆ4ˆ2()ˆ3ˆ2ˆ( kjikjibaAC −++++=+=∴
→→→

 

              kji ˆ2ˆ6ˆ3 −+=  

 

 Also 
→→→

=+ ADBDAB  

 
→→→→→

−=−=⇒ abABADBD  

    kjikjikji ˆ8ˆ2ˆ)ˆ3ˆ2ˆ()ˆ5ˆ4ˆ2( −+=++−−+=  2 

 Unit Vector along 
222 )2(63

ˆ2ˆ6ˆ3

|| −++

−+
==

→

→
→ kji

AC

AC
AC  

                                        
7

ˆ2ˆ6ˆ3 kji −+
=  1 

 Unit Vector along  

 
69

ˆ8ˆ2ˆ

)8(21

ˆ8ˆ2ˆ

222

kjikji
BD

−+
=

−++

−+
=

→
      1 
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SECTION – D 

17. System of linear equations can be written as           
AX = B 

 where 

















−

−−=

530

121

112

A  and 

















=

9

1

2
3B  

 |A| = 2(10 + 3) − 1 (− 5 + 0) + 1 (3 + 0) = 34 ≠ 0 

 1−∴A  exists 

 To find 1−A , find adj A 1 

 ∴ 1311 =A ,  512 =A ,  313 =A   

    821 =A ,  1022 −=A ,  623 −=A  

    131 =A ,  332 =A ,  533 −=A  

 ∴

















−−

−=

















==−

563

3105

1813

34

1

||

1

||
332313

322212

312111
1

AAA

AAA

AAA

AA

adjA
A  

 3 

 

















−−

−−

++

=

































−−

−==∴

4593

27155

91213

34

1

9

1

563

3105

1813

34

1
2
31BAX  

 



















−

=

x
3
2
1

1

   ∴ x = 1, y = 
2

1
, z = 

2

3
−  2 
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18. Let S (a, 0) be the focus of the parabola 

axy 42 = . Then LLS ′  is its latus rectum which is 

the ling through focus and ⊥ to x-axis.  

 

 Thus the equation of latus rectum is x = a 

 Now the equation of the parabola contains even 
powers of y. 

 ∴ It is symmetrical about x-axis 2 

 ∴ Required area = Area LLO ′= 2 area LOS ∫=

a

ydx

0

2  

 2

0
0

2
3

3

8

2/3
422 a

x
adxxa

a

a

=== ∫  sq. units 4 

OR 
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 The equation of given curves are 1622 =+ yx  

and y = x 

 1622 =+ yx  is a circle with centre (0, 0) and 

radius 4 and y = represents a st. line passing 

through the original marks an angle of 45° with 

x-axis. To find their points of intersection. 

 

 22816 222 ±=⇒=⇒=+ xxyx  ∴ x = 22  in 

the first quadrant ∴ y = 22  2 

 ∴ Required area = Area OBP +  Area BPAB 

 ∫∫ =+==

4

22

22

0

curveoflineof dxydxxyy  

                ∫∫ −+

4

22

22
22

0

)4( dxxdxx  
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4

22

12

22

0

2

4
sin

2

16
16

22

x
x

xx −+−+=  

                









−−+= −−

4

22
sin88

4

22
1sin84 11  

 π=
π

−−
π

+= 2
4
.84

2
.84  sq. units 4 

19. The equation of the planes are  

        3)ˆ4ˆ7ˆ2(. =+−
→

kjir   ………….         (i) 

 and 11)ˆ4ˆ5ˆ3(. −=+−
→

kjir  ………….     (ii) 

 Equation of the plane through the line of 
intersection of (i) and (ii) is 

 λ−=+−λ++−
→→

||3)ˆ4ˆ5ˆ3.()ˆ4ˆ5ˆ3(. kjirkjir  

 λ−=λ++λ−−+λ+
→

113)ˆ)44(ˆ)55(ˆ)33((. kjir    (iii) 

2 

 Let kzjyixr ˆˆˆ ++=
→

  

 ⇒ (3 + 3λ) x + (− 5 − 5λ)  y + (4 + 4λ)z = 3 − ||  λ  



 ( 57 ) 2081/ 2031 

2081/2031/(Set : A, B, C & D)    P. T. O. 

 ⇒ − 6λ − 5λ + 12λ + 11λ = 3 − 12 + 5 + 6 ⇒ 12λ = 2 
3 

 
6

1
=λ⇒  Put in (iii) that will be the required 

equation of the plane 1 

OR 

 The given lines are  

 ( )kjikjir ˆ6ˆ3ˆ2ˆ4ˆ2ˆ ++λ+−+=
→

                 

 and  ( )kjikjir ˆ6ˆ3ˆ2ˆ5ˆ3ˆ3 ++µ+−+=
→

       

 Now lines pass through the points having 

position vectors kjia ˆ4ˆ2ˆ
1 −+=

→
 and 

kjia ˆ5ˆ3ˆ32 −+=
→

respectively and both are 

parallel to the vector kjib ˆ6ˆ3ˆ2 ++=
→

 2 

 kjiaa

b

baa

ˆˆˆ2

||

D.S. 12

12

−+=−∴

×









−

=
→→

→

→→→

  

 kji

kji

baa ˆ4ˆ14ˆ9

632

112

ˆˆˆ

12 +−=−=×









−∴

→→→
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 29316196814149 222
12 =++=++=×









−∴

→→→
baa  

  73694632|| 222 =++=++=
→
b  

 ∴ S. D. 
7

293
=  4 

20.    

 
3 

 The co-ordinates of the extreme points of the 
feasible region are O(0, 0); E(2, 0); Q(2, 1); 










3

7
,

3

2
P  and B(0, 1) 2 

 Find Z at all these points  

 ∴ Z is maximum at Q(2, 1) and 








3

7
,

3

2
P  and 

maximum value of Z = 3 1 


