
Q.1A  (i) (p V q) (q v r) ≡ (T v F) (F v T)  ≡ T T ≡ T 
truth value of the given statement is T. Ans (a)  

(ii) Comparing the given equation with  0222 22  cfygxbyhxyax , 
 we get, a = 3, h = 5, b = 3, g = 0, f = 8, c = k. 

Now, given equation represents a pair of lines.   02 222  chbgaffghabc  
 (3)(3)(k) + 2 (8)(0)(5) – 3 (8)2 − 3(0)2 – k(5)2 = 0 
9k + 0 – 192 − 0 − 25k = 0 
−16k – 192 = 0, −16k = 192,  k = −12.  Ans. (b) 

 (iii) we know that 
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Q.1.(B) (i) If 21 .. dnranddnr    are two parallel planes  then the distance between them is equal to 
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(ii) Comparing the equation 054 22  yxyx
 
with ax2 + 2hxy + by2 = 0 , 

 We get  a = 4,  2h = 5,  h = (5/2), b = 1,   Let   be the acute angle between the lines 

ba
abh


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
22tan
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)1(4
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3tan

5
3 1

(iii) Negation of   qpr  ~      qpr  ~~      qpr ~  

(iv) The position vectors banda  of the points A and B are   jibandkjia 2352 

Let C be the point, with position vectors c  divides the line segment AB internally in the ratio  
1 : 4. 

  by the section formula for internal division, 

41
.4.1





abc    

5
52423 kjiji 

  kji 2025
5
1

  ,       kjic 4
5
2



(v) The Cartesian equation of a line is 
6

5
5

4
3

5 





 zyx

The line is passing through the point A (-5, - 4, - 5)  and having direction ratios 3, 5, 6. 
Let a  be the position vector of A w.r.t. the origin and b  be the vector parallel to the line. 

kjibandkjia 653545   
The vector form of the equation of line passing through A ( a ) and parallel to b  is  bar  where, λ is a 
scalar. 
  The vector form of the equation of given line is      kjikjir 653545  

Q.2 (A)  (i) 
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This is of the form AX = B, where 








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32

A 







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
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X

To Find A -1 , 0792
13
32









A

, 
   A -1 exists 

To Find A -1 , we find cofactor matrix 
    111 11

11  A ,,     331 11
12  A ,     331 12

21  A ,     221 22
22  A














23
31

MatrixCofactor
,














23
31

. AAdj
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

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
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 

23
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7
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23
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7
11A

, 
Pre-multiply AX = B by A -1  ,   BAXAA 11   ,  BAIX 1 ,
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


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

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7
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x

, 
By equality of matrices x = 2, y = 3 is the required solutions. 

ii) We find the joint equation of the pair of lines OA and OB through origin, each  making an angle of 600 with
x + y = 10 whose slope is −1. 
 Let OA (or OB) has slope m.     ,∴ its equation is y = mx ........…(1) 

 Also,  
 11

160tan




m

m ,  
m

m




1

13 ,  Squaring both sides, we get,

 
 2

2

1
13





m
m   12213 22  mmmm

12363 22  mmmm
, 

0282 2  mm

 0142  mm

)1....(..........014
2
















x
y

x
y

 04 22  xxyy
 

04 22  yxyx  is the joint equation of the two lines through the origin each making an angle of 600 with 
  x + y = 10 
 1004 22  yxandyxyx form a triangle OAB which is equilateral. 

(iii) The lines 
1

2

1

2

1

2

1

1

1

1

1
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n
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n
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


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




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111

121212




nml
nml

zzyyxx

The equation of the given lines are 
121

3&
4

1
3

1
2

1 zkyxzyx













0,,3&1,1,1 222111  zkyxzyx
, 

1,2,1&4,3,2 222111  nmlnml  

Since these lines intersect, we get 0
121
432
112


k
 

       0341421832  k
,   

  011210  k
,  

2
111  k

, 
 

2
9

 k

Q.2(B) (i): 
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p Q r ~ p ~ q qp ~ qp ~    qpqp  ~~   rI 

T T T F F T F T T 
T T F F F T F T F 
T F T F T T F T T 
T F F F T T F T F 
F T T T F F T T T 
F T F T F F T T F 
F F T T T T F T T 
F F F T T T F T F 

The entries in the last column are neither all T nor all F.  [(p  q) ( ~ p q)] r is a contingency. 

(ii) cos A = sin B – cos C,         cos A + cos C  = sin B 

 BCACA sin
2

cos.
2

cos2 





 







 

, 
 BCAB sin

2
cos.

22
cos2 


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 







 
   CBA


2
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2

sin2
2

cos.
2

sin2 BBCAB







 


2

cos
2

cos BCA







 

, 


22
BCA







 

, 
 BCA  , A = B + C 

A +B + C = 180 0  gives, A + A = 180 0  , 2A = 180 0  A = 90 0 , ,    ΔABC is a right-angled triangle

(iii) The line of the vector u  is equally inclined to the coordinate axes. 
If   ,,

 
are the direction angles of this, then    

 1coscoscos 222    gives 3
1cos,1cos3 22   








3
1cos  

The unit vectors along this line are 

andkji 











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






3
1

3
1

3
1 kji 






















3
1

3
1

3
1

i.e.,    kjiandkji 














3
1

3
1

Now 3u  ,  kjiu 







3
13

, 
 kjiuei  3..

Q.3(A) (i) Let the cost of 1 dozen of pencils, 1 dozen of pens and 1 dozen of erasers be Rs. x, 
 Rs. y, and Rs. z respectively.  Then, from the given conditions, 
4x + 3y + 2z = 60 
2x + 4y + 6z = 90, i.e., x + 2y + 3z = 45 
6x + 2y + 3z = 70 
These equations can be written in the matrix form as : 

















326
321
234


































70
45
60

z
y
x
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















326
234
321


































70
45
60

z
y
x

 By 21 RR 




















15100
1050
321




































200
120
45

z
y
x

,

 By 1212 64 RRandRR 


















500
1050
321


































40
120
45

z
y
x

 By 23 2RR   






































40
120
45

500
1050
32

z
zy
zyx

 
By equality of matrices, 
x + 2y + 3z = 45 …(1), − 5y –10z = − 120 …(2),         5z = 40 …(3) 
From (3), z = 8 
Substituting z = 8 in (2), we get   -5y – 80 = -120   - 5y = - 40   y = 8 
Substituting y = 8, z = 8 in (1), we get,   x + 16 + 24 = 45 x + 40 = 45   x = 5 
x = 5, y = 8, z = 8 

Hence, the cost is Rs. 5 per dozen for pencils, Rs. 8 per dozen for pens and Rs. 8 per dozen of erasers. 

(ii) kjibandkjia 3242  , kjipandkjic 4323 

 Suppose czbyaxp   
Then kji 43     kjiykjix 3242   kjiz 23 

kji 43       zyxkzyxjzyxi 234322   
By equality of vectors,     2x + 2y + 3z = - 1,  x – y + z = - 3,  -4 x + 3y – 2z = 4 
We have to solve these equations by using Cramer's Rule. 

234
111
322


D      433422322  09342 

234
113
321





xD      493462321  0181541 

244
133
312





yD      1243421462  0182424 

434
311
122





zD      4311242942  2711610 

2
9

18






D
Dx x 2

9
18






D
D

y y 3
9

27





D
Dx z cbap 322 
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(iii)   cxbbxbaxbcxabxaaxa.cb2a 

  cxb0bxacxabxa0.cb2a 

  cxbaxc.cb2a             
           cxb.caxc.ccxb.b2axc.b2cxb.aaxc.a 

    000axc.b2cxb.a0      acbcba 2        cbacbacba 32 

Q.3(B) (i) First we draw the lines AB, CD and EF whose equations are x = 3, y = 3 and 
 x + y = 5 respectively 

 Line Equation Points on the X-axis Points on the Y-axis 

AB x = 3 A(3, 0) - 
CD y = 3 - D(0, 3) 
EF x + y =5 E(5, 0) F(0, 5) 

The feasible region is OAPQDO which is shaded in the figure. 
The vertices of the feasible region are O(0, 0), A(3, 0),P,Q and D(0, 3). 
P is the point of intersection of the lines x + y = 5 and x = 3 
Substituting x = 3 in x + y = 5, we get,3 + y = 5  2 y ,  2,3P
Q is the point of intersection of the lines x + y = 5 and y = 3 
Substituting y = 3 in x + y = 5, we get,  x + 3 = 5 2x    3,2Q

The values of the objective function  z = 10x + 25y at 
These vertices are 
z(O) = 10(0) + 25(0) = 0 
z(A) = 10(3) + 25(0) = 30 
z(P) = 10(3) + 25(2) = 30 + 50 = 80 
z(Q) = 10(2) + 25(3) = 20 + 75 = 95 
z(D) = 10(0) + 25(3) = 75 
z has maximum value 95, when x = 2 and y = 3. 
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ii) The normals to the planes   023.  kjir and   0342.  kjir are kjin 231  and 
kjin 3422  whose direction ratios are 1, 3, -2 and 2, 4, -3 respectively. Let a, b, c be the direction ratios of 

the line of intersection of these planes. Since the line lies in both the planes, it is perpendicular to both the 
normals 21 nandn .

 a + 3b - 2c = 0 and 2a + 4b - 3c = 0 

 

42
31

32
21

34
23

cba












644389 










cba
211 









cba

he direction ratios of the line of intersection are -1, -1, -2, i.e., 1, 1, 2. 
he direction cosines of the line of intersection are 

6
1

211
1

222



l

 , 6
1

211
1

222



m and 

6
2

211
2

222



n

If   ,,
 
are the angles made by the line of intersection with kji ,,

6
1cos  lthen  , 

6
1cos  m  and 

3
2cos  n

3
2coscoscos   and  








 

3
2cos 1 and

Hence the line of intersection is equally inclined with jandi  and it makes an angle of 

 








3
2cos 1 cos with  k

(iii) We have to show that, 














 

3
22sin

4
9

3
1sin

4
9

8
9 11

i.e., to show that,
8

9
3

22sin
4
9

3
1sin

4
9 11 
















 

xLet 







3
1sin 1

, ,
  cos x > 0 

3
22

9
8


, 







 

3
22cos 1x

 

)1....(..........
3

22cos
3
1sin 11
















 






















3
22sin

4
9

3
1sin

4
9... 11SHL



























 

3
22sin

3
1sin

4
9 11





























 

3
22sin

3
22cos

4
9 11

















 

2
cossin.......................

24
9 11  xx ...

8
9 SHR

9
11sin 1 cos, 2     xxNow

3
0, 

3
 1 

sinx
 

  xwhere 
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SECTION II 
Q.4(A) 

 (i) Given E(x) = 5 & Var(x) = 2.5,  E(x) = np & Var(x) = npq 

np = 5 & npq = 2.5,  
2
1

5
5.2

 q
np

npq
, 2

1
2
111  pqp

5
2
15 





 ngivesnp

2
1&10  pn Ans (c)

(ii) Since f(x) is a p.d.f.,      




 1xf
,  

     





1

1

0

1

1dxxfdxxfdxxf  

  1010
1

0

2   dxxkx
, 

  1
1

0

32   dxxxk

1
43

1

0

43











xxk 12,1
12
1,1

4
1

3
1









  kkk Ans (a) 

(iii) xx beaey 3

 baeye xx  43
 Differentiating w.r.t. x, xxx ae

dx
dyeye 433 43 

a
dx
dyeye xx 43  

, 
a

dx
dyye x 43 






 

0.33 2

2
















  

dx
yd

dx
dye

dx
dyye xx  

033 2

2


dx

yd
dx
dy

dx
dyy

0322

2

 y
dx
dy

dx
yd  Ans (c) 

 Q.4(B)  
(i) Given that      13log0 2 f  

  2
00

233limlim x
xf

xx

xx








   
  2

2

0
2

0 3
132132

3
13

limlim xx
xx

x x

xx

x

x
x

x









 
  2

2

0 3
13lim xxx

x

x






 


















































 





2

0

2

0 3
1.13

limlim x

x

x

x x
     23log

3
1.3log 2
0

2   

From (1)  and (2),
 

   0lim
0

fxf
x


  , Therefore f is continuous at x = 0 
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(ii) 
xx eveu 4sinlog4coslog & 

 xaxvxu ax

 log4sin&4cos 
14sin4cos 2222  xxvu  

Differentiating getweutrwvu ,...122  022 
du
dvvu

u
du
dvv 22 

, 
v
u

du
dv



(iii)   uyxputyxec
dx
dy

 )1(cos1
 

dx
du

du
dy

1
,    becomes ecu

dx
du cos  ,  dxdu

ecu


cos
1

 

Integrating we get,     dxduu  sin

cxu  cos  ,   cxyx  cos
  0cos  cyxx  is the general solution

(iv) 





















 

2

3
1

3

2
1

31
3tan

3
31cot

x
xx

xx
xy

, 
xxput 1tan,tan  












 




2

3
1

tan31
tantan3tany

, 
   33tantan 1  y ,     xy 1tan3  ,  21

3
xdx

dy




(v)  


3

1
33

3

)1.(....................
95

5 dx
xx

xILet

We use the property      
b

a

b

a

dxxbafdxxf ,  Hence in (1), we change x by 1 + 3 - x 

 


3

1
33

3

319531
531 dx

xx
xI  


3

1
33

3

)2.(....................
59

9 dx
xx

x  

Adding (1) & (2) we get 

 





3

1
33

33

1
33

3

59
9

95
52 dx

xx
xdx

xx
xI  




3

1
33

33

95
95 dx

xx
xx   2131 3

1

3

1

  xdx

1 I

Q. 5  (A) (i)   dxaxdxaxILet 1.2222

   



  dxdxax
dx
ddxax 1.1. 2222   











 xdxx

ax
xax .02

2
1.

22
22

  









 xdx

ax
xxax ..

22
22  












 dx

ax
aaxaxx
22

222
22.
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 











22
22222.

ax
dxadxaxaxx 1

22222 log. caxxaIaxx 

1
22222 log2 caxxaaxxI 

2
log

22
122

2
22 caxxaaxxI 

2
log

22
122

2
2222 ccwherecaxxaaxxdxax 

(ii)   dxxaxxdxxaxILet 3332335 ...  , dtdxxtxPut  23 3
 

 
2

.. 3 dttat
     

   dttaaat .
2
1 333     dttaadttaat ..

2
1 3333

    



   dttaadtta .

2
1 2

1332
33     ctaata



























2
3

2
52

1 2
33

3
2

53

, 

Resubstituting t, 

    cxaaxaI 






35

2
333

3
2

533

(iii) Let X = no of trials, p = no. of successes, q = no. of failures 

 Given : np = 3 & npq = (3/2), 
2
1

2
111

2
1

 pqpq

63
2
1.  nn

, 








2
1,6~ Bx

, 

The p.m.f. of X is given by    P[X = x] = xnx
x

n qpC .  i.e. P[ x] = 
xx

xC


















6
6

2
1.

2
1

P(at least 4 successes)        6544  XPXPXPXP

  





























64
15

2
115

2
1.

2
14

624

4
6CxP

  





























64
6

2
16

2
1.

2
15

615

5
6CxP

  





























64
1

2
11

2
1.

2
16

606

6
6CxP

Therefore P(at least 4 successes) 
64
1

64
6

64
15


32
11

64
22



Q.5 (B)  (i) f is continuous on [0, 8]   f is continuous at x = 2 and x = 4. 
 Continuity at x = 2 for 

  20,62  xforaxxxf

   62

22
limlim 

 

axxxf
xx

    102622 2  aa     )1........(..........42,23  xforxxf

  82)2(32 f , ‘f’ is continuous at x = 2,     2lim
2

fxf
x


 , 

8102  a     122  aa  
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Continuity at x = 4 

From (1),     142434 f

  84,52  xforbaxxf

      bababaxfxf
xx

5854252limlim
44


 

 ‘f’ is continuous at x = 4,     4lim
4

fxf
x


 , 

8a + 5b  = 14, 

-8 + 5b = 14……… 1a
,  b = 22/5 

 (ii) Solution )1(..........sintan2 xxy
dx
dy



This is the linear differential equation of the form xQandxPwhereQpy
dx
dy sintan2, 


xdxdxP

eeFI
tan2

.. xee xx 2seclogseclog2 sec.
2


Multiplying both sides of (1) by I.F. x2sec  we get, 

xxxy
dx
dyx sin.sectan2sec 22 






 

            
   xxyx

dx
d sin.sec.sec 22 

 
Integrating both the sides w.r.t. x, we get,   Cdxxxyx   sin.sec.sec 22

Cdx
x

xxy   2
2

cos
sinsec. put cos x = t,  dtxdx  sin      dtxdx sin

  Cdt
t

xy   2
2 1sec.   Cdttxy   22sec.

           
Ctxy 






1
sec.

1
2

C
t

xy 
1sec. 2 C

x
xy 

cos
1sec. 2 Cxxy  secsec. 2

 This is the general solution.

3
0, 

 xwhenyNow c
3

sec0  220  Cc , 

 The particular solution is 2secsec. 2  xxy  

(iii)   2
2 16

x
xxf 

, 
     22' 16  x

dx
dx

dx
dxf   3

3 3222162
x

xxx  

     3'' 322  x
dx
dx

dx
dxfand   4

4 96233212
x

xx  

   03220 3
' 

x
xgivesxf 2160322 44  xxx

  220 21
'  xandxarexfandofrootsthe
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    08
2
9622 4

'' f

Therefore by second derivative test,‘f’ has minimum at x = 2 and minimum value of ‘f’ at x = 2. 

      844
2
1622 2

2  f

    08
2

9622 4
'' 


f

Therefore by second derivative test,‘f’has minimum at x = - 2 and minimum value of‘f’at x=- 2. 

      844
2

1622 2
2 


 f

 Hence, the function ‘f’ has minimum value 8 at 
2x

 Q. 6    (A) (i)   



 dx
xx
xxI

12
332

2

23

 

     ))........(13(2.12332 223 ionFactorisatByxxxxxx 
   

 



12

)13(2.12
2

2

xx
xxxxI   








 dx
xx

xxI
12

)13(2 2

  










 dx

xx
xxI

)1)(12(
)13(2    











 dx

xx
xdxx

)1)(12(
)13(2

)1()12()1)(12(
)13(










x
B

x
A

xx
xLet

)12()1()13(  xBxAx

getwexeixput
2
1..0)12( 

 














 






 








  1

2
121

2
11

2
13 BA

 0
2

21
2

23 BA 





 







 

   







3
535 AA

 

getwexeixput 1..0)1(        1120113  BA  32 B 







3
2B

    

 










 dx

xx
x

)1)(12(
)13(

   










































 dx

x
dx

x )12(
3
2

)12(
3
5

     





)1(3
2

)12(3
52

x
dx

x
dxdxxI Cx

xxI 





 1log
3
2

2
12log

3
5

2
)2( 2

(ii)
  

4

0 52cos3



dx
x

dx

,
txtxput 1tan,tan 
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2

2

2 1
12cos,

1 t
tx

t
dtdx








, 

When x = 0, t = 0; 1,
4

 tx 

  










1

0
2

22

21

0
2

2

2

1
5533

1

5
1
13
1

t
tt

t
dt

t
t
t

dt

I

 

 





1

0
2

1

0
2 42

1
82 t

dt
t
dt  






























  0tan

2
1tan

4
1

2
tan

2
1

2
1 11

1

0

1 t















 

2
1tan

4
1 1

(iii)  














2

cos1
sin1 dx

x
xeILet x  

















2

cos1
sin

cos1
1 dx

x
x

x
ex

 
   

  















2

22

2sin2
2cos.2sin2

2sin2
1 dxx

xx

xex     



 




2

2
2cos

2
1

2cot dxxecxex

  

   2cot xxfput 

      2cos
2
1

2
1.2cos 22' xecxecxf 

     



2

' dxxfxfeI x

 
     






22 2cot.. xexfe xx 

   
  4cot.2cot. 2   ee 



  10 2 xexe







 2


e

Q.6 (B)  (i)    



5.1

5.1 dxxfxP     



5.10

dxxfdxxf  

     
5.1

0

000 xforxfdxxf     
5.1

0

5.1

0

5.1
02

1
2
1

2
1 xdxdx   75.0

2
5.105.1

2
1



   



1

1 dxxfxP    



2

2

1

dxxfdxxf      
2

1

200 xforxfdxxf 

   
2

1

2

1

2
12

1
2
1

2
1 xdxdx   5.0

2
112

2
1



(ii)   Let yandu   be the increments in u and y respectively, 

corresponding to the increment dx in x. Now y is a differentiable function of u and v is a differentiable 
function of x 
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 )1...(....................limlim
00 x

u
dx
duand

u
y

du
dy

dxdu 



















dx
dx
duduAlso

dxdx
.limlim

00
00.limlim

00







 











 dx

dux
x
u

xX
 

This means that as )2..(....................0,0  ux  

Now,  0........................ 








 u

x
u

u
y

x
y

 

Taking limits as getwex ,0  


























 x
u

u
y

x
y

xx
.limlim

00















 x

u
u
y

xu
limlim

00
.  )2(.............limlim

00
By

x
u

u
y

dxdU

















Now both the limits on R.H.S. exists ………………..[By (1)] dx
dytoequalisandexists

x
x

dx 





lim
0

  1...................................... By
dx
du

du
dy

dx
dy



 5sin 2  xy   5sin 2  x
dx
d

dx
dy    5.5cos 22  x

dx
dx   xx 2.5cos 2 

 (iii) 

Let A be the position of aeroplane and B be the position of observerat time t. Given the altitude of the 
plane, i.e., OA = 1 km. Let OB = x, 
the horizontal distance and AB = y, the actual distance of the aeroplane  from the observer at time t.  

 Then 
dt
dx 800km/hr is the rate at which the aeroplane is moving over an observer and 

dt
dy is the

 rate     at which the  aeroplane is approaching to the observer. 
From the figure,  )1........(122  xy

Differentiating w.r.t. t, we get, 0.22 
dt
dx

dt
dyy )2(...........

dt
dx

y
x

dt
dy



when y = 1250 metres = km
1000
1250 then from (1), we get,

4
3

16
91

16
25 22  xxx

, 

800.
4

5
4

3
,)2( 

dt
dygives hrkm /480800.

5
3



Therefore the aeroplane is approaching to the observer at the rate  of 480 km/hr. 
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