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Question: 1 (Answer any one questions)               [2x1=2]  
a.  

i. Find the differential equation of the family of lines passing through the origin. 
 
Answer: 
Equation of line passing through the origin is: 
 
y – 0 = m(x – 0), or 

y mx  , or     

dy

dx
 = m   (1)   

 

Now, substituting, 
dy

m
dx

  in equation (1) as, 

y = mx, or 
dy

y x
dx

   
 

  

Therefore, 
dy

y x
dx

   
 

 is the required differential equation. 

   
ii. If ˆ ˆ ˆa 2 i j 3k  


, and ˆ ˆ ˆb 3 i 5 j 2k  


. Then, find a b  . 

 
Answer: 
From given value we get  

ˆ ˆ ˆi j k

a b 2 1 3

3 5 2

 


 

       ˆ ˆ ˆi 1. 2 5.3 j 2. 2 3.3 k 2.5 3.1          

     ˆ ˆ ˆi 2 15 j 4 9 k 10 3          

     ˆ ˆ ˆi 17 j 13 k 7       

ˆ ˆ ˆ17i 13 j 7k     

     2 2 2
a b 17 13 7      289 169 49    507   

   
b. Answer any one question:                       
 
Evaluate:  

i. 

1

2

3

 
 
 
  

 [ 2 3 4 ] and  

 
Answer: 

 
   
   
   
      

1 2 3 4

2 234 = 4 6 8

3 6 9 4
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ii. 
1 2 1 2 3

2 3 2 3 1

   
   
   

 

 
Answer: 
     
     
     

1 - 2 1 2 3 1- 4 2 - 6 3 - 2
=

2 3 2 3 1 2 + 6 4 + 9 6 + 3
 

 
 
 
 

-3 - 4 1
=

8 13 9
 

 
c. Answer any three questions: 
 

i. Find the principal value of Sin –1 
1

2

 
 
 

. 

Answer:  
 
 
 

-1 1
Let sin = y

2
 


1

siny =
2

 

 
 
 

π
= sin

4
 


π

sin y =
2

 

Hence, principal value of sin-1  
 
 

1 π
=

42
 

 

ii. Evaluate: 4cos xdx . 

 
Answer:  

  
24 2cos x dx = cos x dx  

 
 
 

2
1+ cos2x

= dx
2

 

  21
= 1+ 2cos2x + cos 2x dx

4
 

 
 
 
 

1 1+ cos4x
= 1+ 2cos2x + dx

4 2
 

 
 
 

1 3 1
= + 2cos2x + cos4x dx

4 2 2
 

 
 
  

1 3 sin2x 1 sin4x
= x + 2. + . + c

4 2 2 2 4
  

3 sin2x sin4x
= x + + + c

8 2 32
 

 
iii. Using differentials, find the approximate value of 26 . 
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Answer:  


1

Let f(x) = x f'(x) = .
2 x

 

 

For = 26 = 25 +1,  
take x0 = 25  
and h = 1. 

 0f(x ) = f(25) = 25 = 5;  

0

1
f'(x ) =

2x5
 

= 0.1 
Using the formula for approximation, 

o 0 of(x + h) = f(x ) + hf'(x ),wehave   

 26 = 5 +1x0.1= 5.1.  

iv.     
x + 2

Let f : R R be defined byf x = 3x - 2and g : R R be defined by g x = show that fog = I .R3
 

Answer:  

         
   
   

x + 2 x + 2
fog x = f g x = f = 3 - 2

3 3
 

x + 2 -2 

 = x = I xR  

  fog = IR  

 
v. Usingthe property of determinants,= 0  

 
Answer: 
Applying c1  c2 + c3 

a - b + b - c + c - a b - c c - a 0 b - c c - a

b - c + c - a + a - b c - a a - b = 0 c - a a - b

c - a + a - b + b - c a - b b - c 0 a - b b - c

 

 
 = 0 Since the elements of C are all zero1  

    

vi. 
  

    

π 1-1Evaluate :sin - sin -
3 2

 

 
Answer: 

  
    

π 1-1sin - sin -
3 2

 

 
  
π 1-1= sin + sin
3 2
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π π

= sin +
3 6

 

π
= sin

2
 

= 1 
 
 
d. Answer any one question: 
 

i. For what value of k is the following function continuous at x=2?  





2x +1 , x £ 2

f x = k , x = 2

3x -1 , x ³ 2

 

Answer: 
 f(x) is continuous at x = 2 

     
x→∞ x→∞
lim f x = lim f x = f 2  

x→∞ x→∞
lim 2x +1 = lim 3x -1= k  

x→∞
consider,lim3x -1= k  

6 -1= k ⇒ k = 5  
 

ii. Evaluate: 2sec (7 4x)dx  

Answer: 
Let I =  2I= sec ︵7 - 4x ︶dx  

Let 7 – 4x = m, -4dx = dm 
-1 1⇒I= tanm+c=- tan ︵7 - 4x ︶+ c
4 4

 

 
e. Answer any one question: 

i. Prove the following: 
3

1 1
2 2

2x 3x x
tan tan tan

1 x 1 3x
             

 

Answer:  

LHS = tan-1 

 
 
 
 
  

2x
x +

2-1 1- xtan
2x

1- x
21- x

 

 
 
  

2x(1- x )+2x-1= tan
2 21- x - 2x

 

 
 
  

33x - x-1= tan = RHS
21- 3x

  

 

ii. Prove the following:
2

1 1
2

1 x
Cos[tan {sin(cot )]

2 x
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Answer: 
  LHS = cos[tan-1 { sin (cot-1 x)}] 

             

1-1 -1= cos tan sin sin
21+ x

 

  
  
  

  

1-1= cos tan
21+ x

 

 
 
 
 

21+ x-1= cos cos
22 + x

 

21+ x
= R.H.S

22 + x

 

 
Question: 2 
a. Answer any one question: 

i. Evaluate  (1 - x) x dx.  

 
Answer:  
 I = ︵1- x ︶x dx  

⇒I = ︵ x - x ︶dx  

 
1 3
2 2⇒ I = x dx - x dx  

   
   
   
   
   
   
   
   

3 5
2 2x x

⇒I = - + C
3 5
2 2

 

  
     

 
 

53
2 2 22⇒I = x - x +C
3 5

 

  

ii. If 
2 3 1 3 4 6

5 7 2 4 9 x

     
         

, write the value of x. 

Answer:  
     
     
     

2 3 1 -3 -4 6
=

5 7 -2 4 -9 x
 

   
   
   

2 -6 -6 +12 -4 6
⇒ =

5 -14 -15 +28 -9 x
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-4 6 -4 6
⇒ =

-9 13 -9 x
 

By the equality of matrices, we have x = 13. 
 
b. Answer the following questions:                                                                                     [3]           

Show that 

x +1 x + 2 x + a

x + 2 x + 3 x + b = 0,

x + 3 x + 4 x + c

 where a, b, c are in A.P. 

 
Answer: 
 a, b, c are in A.P. 
b – a =c – b                (1) 
 

Now L.H.S. =

x +1 x + 2 x + a

x + 2 x + 3 x + b

x + 3 x + 4 x + c

 

Operate:R → R - R ;R → R - R12 2 3 3 2
 

x +1 x + 2 x + a

= 1 1 b - a

1 1 c - a

 =

x +1 x + 2 x + 3

1 1 b - a [Using(1)]

1 1 c - a

 

= 0   ∵R andR are identical2 3  = R.H.S. 

 
OR 

 
Find the co-ordinates of the foot of the perpendicular drawn from the point A(1, 8, 4) to the line 
joining the points B (0, -1, 3) and C(2, -3, -1). 
 
Answer: 

Equation of line through B(0,-1,3) and C(2,-3,-1) is 
x - 0 y +1 z - 3

= =
0 - 2 -1+ 3 3 +1

 
x y +1 z - 3

⇒ = =
-1 1 2

 

Any point on (1) is P(-r, r-1, 2r+3). 
 
Let now AP BC 
d. r. s. of BC are -1, 1, 2 

d. r. s. of AP are –r-1, r -1- 8,2r + 3 - 4  
i.e.,   -(r+1), r-9, 2r-1 

(r+1).1+(r-9).1+(2r-1).2=0 
5

⇒ 6r -10 = 0 ⇒   r =
3

 

   
   
   

5 5 10 5 2 19
∴⇒ - , -1, + 3 = - , ,

3 3 3 3 3 3
 This is the required foot of the perpendicular, 

 
c. Answer the following questions: 

Express the vector ˆ ˆ ˆ

a = 5i - 2j +5k as sun of two vectors such that one is parallel to the vector 

ˆ ˆ

b = 3i +k and the other is perpendicular tob


. 
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Answer:  

Here ˆ ˆ ˆ

a = 5i - 2j + 5k  

Any vector parallel to ˆ ˆ

b = 3i + k is 


b  

Let 

c be the vector  to


b s.t. 

  
a = c + λb  
  

⇒ c = a - λb  

Now 
 
b.c = 0     

⇒ b. a - λb = 0  
   

⇒ b.a - λb.b = 0     ˆ ˆ ˆ ˆ ˆ⇒ 3i + k . 5i - 2j + 5k     ˆ ˆ ˆ ˆ- 3i + k . 3i + k = 0  

 ⇒ 15 + 5 - λ 9 +1 = 0Þλ = 2  

Vector parallel to ˆ ˆ
 
b is 2b = 6i + 2k  

Vector  to 

b is


c =

 
a - 2b     ˆ ˆ ˆ ˆ ˆ= 5i - 2j + 5k - 6i + 2k  = ˆ ˆ ˆ-i - 2j + 3k  

 
OR 

 

Find  so that the four points with position vectors  6i 3j 2k,3i j 4k         , and 5i 7j 3k   and 

13i 17j k    are coplanar. 

 
Answer: 

ˆ ˆ ˆ ˆ ˆ ˆLet A(-6i + 3j + 2k);B(3i + λj + 4k);  

ˆ ˆ ˆ ˆ ˆ ˆC(5i + 7j + 3k); D(-13i +17j - k)  

 ˆ ˆ ˆ ˆ ˆ ˆAB = (3i + λj + 4k) - (-6 i + 3j + 2k)


 

 ˆ ˆ ˆ= 9i + λ - 3 i + 2k  

ˆ ˆ ˆAC = 11i + 4j + k ;


 

ˆ ˆ ˆAD = 7i +14j - 3k.


 

Now A,B,C,D are coplanar.  
 AB AC AD = 0
  

 


9 γ - 3 2

11 4 1 = 0

-7 14 - 3

 9(-12-14) – ( - 3)(-33+7) + 2(154+28)  y = -2. 

 
OR 

 
By hypothesis, perimeter of the window = 20 

Using properties of integral, evaluate : 
2

2

f(x)




 dx, where f ( x ) = sin x cos x  

Answer: 


z

2

z
-
2

Let I = f(x) dx  

where f(x) = sin x + cos x   f(-x) = sin -x + cos -x  = sin x + cos x = f(x)  
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z

2

0

I = 2 f(x)dx  [Q f(x) is even function] 

  
z

2

0

= 2 sin x + cos x dx     
  

z

2

0

π
= 2 sin x + cos x dx Q x = xin < x <

2
  

z

2
0

= 2 -cos x + sin x  

    
    
    

π π
= 2 - cos - cos0 + sin - sin 0 = 4.

2 2
 

 
OR 

 
Ramesh appears for an interview for two posts A and B for which selection is independent. The 

probability of his selection for post A is 
1

6
and for post B is

1

7
. Find the probability that Ramesh is 

selected for at least one of the posts. 
 
Answer:  

   1 1
Given : P A = ;P B =

6 7
 

Since selection for posts A and b is independent       P A B = P A .P B  

1 1
= ×

6 7
 

1
=

42
.  

Now P (selection for at least one post)         = P A B = P A +P B - P A B  

1 1 1
= + -

6 7 42
 

12
=

42
 

2
=

7.
 

 
OR 

 

 
  
 

33x - x
21 - 3x

2x-1 -1 -1Prove that tan x + tan = tan21- x
 

Answer: 
2x-1 -1L.H.S = tan x + tan 21- x

 

 
 
 
 
  

2x
x + 2-1 1- x= tan

2x
1- x. 21- x
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2x 1- x + 2x

2-1 1- x= tan 2 21- x - 2x
21- x

 

 
 
  

3 2x - x + 2x 1- x-1= tan .2 21- x 1- 3x
 

 
  
 

33x - x-1= tan 21- 3x
 

 
Question:  3 

a. Answer any one question:                                [5x1=5] 
i. Find the derivative of than x2 w.r.t.x from the first principle. 

 
Answer: 

2Lety = tanx  
Letδx beasmallincrement inx andδybethecorresponding incrementin the valueof y.  

 2∴ y + δy = tan x + δy  

   Now 2 - 1 ⇒  

 2 2δy = tan x + δx - tanx  

 
 

2 2sin x + δx sin x
= -2 2cos xcos x +δx

 

   
 

2 22 2sin x + δx cos x - cos x + δx sinx
= 2 2cos x + δx cosx

 

 

 

 
  

2 2sin x + δx - x
= 2 2cos x + δx cosx

 

 
 
  sin 2x + δx δxδy 1

⇒ = .2 2δx δxcos x + δx cosx
 

 
   
  

  

sin 2x + δx δx 2x + δx
= . 2 22x + δx δx cos x + δx cosx

 

Nowproceedtolimitsasδx → 0.  
dy 2x 2 2∴ = 1. = 2xsec x2 2dx cosx cosx
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ii. 
 -1sin 2tan x

Evaluate : dx.21+ x
  

Answer:  

 


-1sin 2tan x
Let1= dx21+ x

 

dx-1put : tan x = t⇒ = dt21+ x
 


1

∴ 1= sin2t dt = cos2t + c
2

 

 1 -1= cos 2 tan x + c.
2

 

 
b. Answer any two questions:                 [5x2=10]                                     
 

i. Find the value of  
2

(2x2-3)dxaslimitof sums.
0
  

Answer:   
Here f(x) = 2x2 – 3; 
A = 0, b = 2 and nh = 2 –0 = 2 


2

∴ ︵2x2-3 ︶

0
 

 
  

limh f ︵0 ︶+ f ︵0 ︶+ f ︵0+2h ︶=h → 0
+ ...... + f ︵0 + ︵n - 1 ︶h

 

 
 
  

limh 2 2-3+ ︵2h - 3 ︶+ ︷2 ︵2h ︶- 3 ︸=h → 0
2+ ....... + ︵n - 1 ︶ ︸

 

 
  

limh 1 ︵n - 1 ︶n ︵2n - 1 ︶3=h → 0 -3nh+ +2h
3 6

 

 
  

limh 1
= h → 0 -3 x 2+ ︵2 - 0 ︶x 2 ︵2x2 - 0 ︶3

 

︵∵ nh=2andh→ 0 ︶ 

16 2
=- 6+ =-

3 3
 

 
ii. Draw a rough sketch and find the area of the region bounded by the two parabolas y2 = 

4x and x2 = 4y by using method of integration. 
 
Answer:  
The given parabolas are  
y2 = 4x                                …..(i) 
x2 = 4y                                …..(ii) 
 
(i) an d(ii) meet at (0,0) and (4,4) area of the required region  
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=  1 2
4

︵y - y ︶dx
0

 

 
 

=  
 
 
 

4 x2
4X - dx

40
 

 
 
 
 
  

3
2

43x
31 x2= 2. - .

4 3

0

 

4 1 16
= .8- .64= sq.units

3 12 3
 

iii. If 
 
  
3 1

A = 
-1 2

, show that A2 = 5A + 71 

Answer:  

 A2 = A.A = 
 
 
 

3 1
-1 2

 
 
 

3 1
-1 2

 

 = 
 
 
 

8 5
-5 3

 

  A2 – 5A + 7I  

= 
 
 
 

8 5
-5 3

 -5 
 
 
 

3 1
-1 2

 + 7 
1 0

0 1

 
 
 

  

= 
 
 
 

8 5
-5 3

 + 
   
   
   

-15 -5 7 0
+

+5 -10 0 7
 

= 
 
 
 

5 - 5 + 0 8 -15 + 7
-5 + 5 + 0 3 -10 + 7

 

 
 
 

0 0
= = 0

0 0
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iv. Using the property of determinants and without expanding, show that 

2 7 65

3 8 75

5 9 86

 
 
 
  

 

Answer:  

LHS =
2 7 65

3 8 75

5 9 86

 
 
 
  

 = 
2 7 63 2

3 8 72 3

5 9 81 5

 
  
  

  

=
2 7 63 2 7 2

3 8 72 3 8 3

5 9 81 5 9 5

   
      
      

  

= 
2 7 7

3 8 8

5 9 9

 
 
 
  

+0 

 
c.   

i. An oil company requires 13,000, 20,000 and 15,000 barrels of high grade, medium grade 
and low grade oil respectively. Refinery A produces 100, 300 and 200 barrrels per day of 
high, medium and low grade oil respectively whereas the Refinery respectively. If A costs 
Rs. 400 per day and B costs Rs. 300 per day to operate, how many days should each be 
run to minimize the cost of requirement? 

 
Answer:  
Let refineries A and B run for respectively x and y days. By hypothesis, we have the L.P.P as 
Minimise: 
c = 400x + 300y 
subject to the contraints  
100x + 200y ≥ 13000 x + 2y ≥ 130  
300x + 400y ≥ 20000 ⇔ 3x + 4y ≥ 200  
200x +100y ≥ 15000 2x + y ≥ 150  
x ≥ 0, y ≥ 0 x ≥ 0, y ≥ 0.  
Nowdraw thelines :  
x + 2y = 130 ...(1)  
3x + 4y = 200 ...(2)  
2x + y = 150 ...(3)  
(1)and(3)meetat  

 
 
 

170 110
P , .Thefeasibleregionis

3 3
 

APF(unbounded)anditisshaded.  
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Now valueof c = 400x + 300y  
at A(130,0) is 52000  
at F(0,150) is 45000  

 
 
 

170 110 101000
at P , is = 33666.67

3 3 3
 

 
 
 

170 110
∴ costismin.atp ,

3 3
 

170
⇒Refinery A should run for days and

3
 

110
Refinery Bshould run for days

3
 

 

ii. Solve the differential equation:   21+ x  dy 2 2- 2xy = x + 2 (x +1).
dx

 

 
Answer:  

We can write the given D.E. as 
dy 2x 2- y = x + 2.2dx 1+ x

           (1) 

Is a linear D.E.  On compairing by 
dy

+Py = Q
dx

 

 

Here, P = -
2x

21+ x
, Q = x2 + 2  

2x
⇒ Pdx = - dx.21+ x

 =-log    -12 21+ x = log 1+ x  

I.F. =

 
 
 

-12log 1+xPdxe = e  =  -1 121+ x = .21+ x
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Here the sol. of (1) is 
21 x + 2

y. = dx + c2 21+ x x +1
 = 

 
  

1
1+ dx + c2x +1

 =x+ -1tan x + c  

  2 -1⇒ y = 1+ x x + tan + x + c .                                                

 


