
MODEL PAPER  
 PREPARATORY EXAMINATION-2009

                                         II PUC MATHEMATICS(35)

Time : 3 hours    Max. Marks : 100   
  

PART - A
Answer ALL the questions. 10X1=10

1. Find the least positive integer a if 73≡a(mod7).
2. If the vectors λi+2j-k and i-3j+2k are orthogonal find λ

3. If A= [3− x y−3
0 2 ] is a scalar matrix , find x and y

4. In the group G={0,1,2,3,4} under addition modulo 5, find 5-1 .
5. Find the equation of the tangent to the circle x2+y2=30 at ( 5, 5 ) on it.

6. Find the numerical difference of focal distances of a point on the hyperbola 
x2

8
−
y2

4
=1

7.  Find the value of sin-1(cos
4 
3 )

8.   Find the modulus of 
1i
1−i

9.    Differntiate e log x3

w.r.t x

10.  Evaluate ∫
−

2


2

sin3 x dx

                               PART -B
Answer any TEN questions 10X2=20

11.   Define G.C.D between two numbers and give an example.
12.   If a×b 2a .b2=144  and if |a | =4 , then  find |b | .

13.   Find the characteristic roots of the matrix [1 4
2 3 ]

14.  If every element of a group G is its own inverse then prove that G is abelian.
15.  If the lines 3x-4y-7=0 and 2x-3y-5=0 are two diameters of a circle of area 49π square units , Find  the 

equation of the circle .
16.  A hyperbola has centre at (0,2) and a vertex at (-1,2). then find the length of the transverse axis.
17.   If sin(sin-1(1/5)+ cos-1x)=1, find x
18.    If x= ei   , Show that x4-x-4 =2i sin4θ.

19.   If  x y=3  find 
dy
dx  at (1,4)

20.   Find a point on the curve (1+x2)y=2-x, where it crosses the X-axis.
21.  Evaluate ∫cos6x sin7xdx  
22. Form the differential equation of families of parabolas having x axis as their axis.

PART-C
Answer any THREE  questions 3X5=15

23.   a)Prove that if p is a prime and p/ab then p/a or p/b       3
   b)Find the digit in the unit place of 7249       2

24.   a)Prove that [ab bc ca ] =2 [a b c ]         3

   b)Find the projection of a =i+2j+3k on b =2i+j+2k        2
25.  Prove that the set of rationals except 1 form an abelian group w.r.t the operation * defined by 

a*b=a+b-ab. 5
26.      Solve by Cramer's rule :      x-2y=0, 2x-y+z=4, 3x+y-2z=-3 5
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Answer any TWO questions 2X5=10
27.     Define orthogonal circles, Derive the condition for the two circles

    x2 +y2 +2g1x +2f1y +c1 =0 and x2 +y2 +2g2x +2f2y+c2 =0 to cut orthogonally 5

28. a)  Find the condition for the line y=mx+c is tangent to parabola y2 =4ax 3
b) Find the eccentricity of the conic x2 +9y2 +4x-18y-23=0 2

29. a) If sin-1x+sin-1y+sin-1z =π, Prove that x 1−x2 y1− y2 =z 3
b)Find the general solution of sin3x = sin2x

2
Answer any THREE questions 3X5=15

       30. a)Differentiate logx w.r.t x by first principle method. 3

b)If f(x)= x2 1
x2  find f'(-1) 2

       31. a) If  x= a(θ+sinθ), y=a(1-cosθ) Prove that 
d 2 y
dx2 =

sec 4 
2

4a
3

b)Integrate  
ex cose x

 x
w.r.t x 2

       32.  a)Integrate ∫ 1
4cos2 x9sin2 x

dx 3

b)For what value of x the function f(x)=5+36x+3x2 -2x3 is increasing. 2

       33. a)If  xy =ex-y         Show that 
dy
dx  =

logx
1logx2

3

b)Evaluate  ∫ 1
x22x10

dx 2

       34. Find the area of the region enclosed by parabolas y2 =4ax and x2 =4ay 5

PART-D
Answer any TWO questions

35. a)state and prove demoivre's theorem for integral values of n 6
b) Prove that sin(A+B) =sinAcosB +cosA.sinB by vector method 4

36. a)Derive the equation of the ellipse in the standard form x2

a2
y2

b2=1 6

b) Prove that ∣bc a a2

ca b b2

ab c c2∣ =(a-b)(b-c)(c-a) (ab+bc+ca) 4

37. a)Water is being withdrawn from a conical reservoir at the steady rate of 48π cubic ft/min. If the height 
and radius of the base of the reservoir are 15 ft and 9 ft respectively, find the rate at which the surface 
area of the water decreases when the depth of water is 5 ft. 6
b)Find the  general solution of the equation 3 tanx=secx−1 4

38. a)Prove that ∫
0

1 log 1 x
1 x2 dx=


8
log2 6

  b)Solve the Differential equation x 1 y2dx y 1x2dy=0 4
PART -E

Answer any ONE question
39. a)Find  all values of (1+i 3 )2/3 4

b)If a+b+c=0 and |a|=3, |b|=5 |c|=7 find the angle between a and b 4
c) Find the derivative of tan(x/2)0                  2

40. a)Of all the rectangles of constant area show that the square has the least perimeter 4
b)Evaluate ∫cosec 3 x dx 4
c)Find the number of divisors of 246 2
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