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This Question Paper consists of 32 questions Section-A (24)+Section-B(4+4) and 11 printed pages+ Graph Sheet.

MATHEMATICS

(311-U)

Day and Date of Examination :

Signature of Invigilators : 1. 

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first page. Also
check to see that the questions are in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than
the specified places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 62/SS/N/UR, Set-A on the Answer-Book.
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SECTION - A/

1. Find the multiplicative inverse of 3−4i. 2

2. If 1, ω and ω2 are the cube roots of unity, prove that (1−ω+ω2) (1+ω−ω2)=4. 2

3. How many 3-digit numbers can be formed with the digits 1, 4, 7, 8 and 9, if the digits are not
to be repeated ?

OR

If 10Cr=
10C2r+1, find the value of r.

Time : 3 Hours ] [ Maximum Marks : 100

 : 3   ] [  : 100

MATHEMATICS

(311-U)

Note :

(i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted.  However, in some questions, internal
choice is given.

(iii) Section ‘B’ has two options.  Candidates are required to attempt questions from one option

only.

2
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4. Find the area of the triangle, whose vertices are (2, 3), (−2,−3) and (−2, 3).

5. Find the sum of the following infinite series.

1 1 1
1      

3 9 27
+ + + +. . . . . . .∞.

6. Prove that :

1 1 11 1 1
tan   tan   tan

8 5 3

     
     
     

− − −

+ =

7. Prove that the f : R → R defined by f (x)=x2+3 is not an onto function.

8. Let U={1, 2, 3, 4 . . . , 10}
A={2, 4, 6, 8, 10}
B={1, 3, 5, 7, 9, 10}
Find : (i) (A 1 B)'

(ii) B−A

9. For Matrices,

2 1 2 3
A  and B 

3 4 1 0

   
   
   

− −

= = 

−
, verify that (AB)'=B'A'.
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10. Using properties of determinants, prove that :

( )
3

a b c 2a 2a

2b b c a 2b   a b c

2c 2c c a b

− − 

− − = + + 

− − 

OR

Solve the following system of linear equations, using Cramer’s rule :

2x+3y=5

3x+5y=7

11. Show that the function defined by

2  4  3
, 1

( )   1
2 , 1

x x
x

f x x
x

− + 

= − 

− =


 ≠




is continuous at x=1.

OR

If   1y x= + , find 
2

2

d

d

y

x
.

3
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12. Check if Rolle’s theorem is applicable for the function f defined by f (x)=x2−1, x 0 [0, 3].

OR

At what points on the curve y=x2−4x+5 is the tangent perpendicular to the line
2y+x−7 =0 ?

13. A card is drawn from a well shuffled deck of 52 cards. Find the probability of getting a queen
or a heart card.

OR

A bag contains 5 red and 7 white balls. Two balls are taken out of the bag, one after the other
without replacement. Find the probability that the drawn balls are white balls.

14. Find the 4th term in the expansion of 
11

2 1
 x
x

 
 
 

− .

15. Find the equation of a circle concentric with the circle x2+y2+4x−6y=0 and double of its
radius.

16. Find the equation of the parabola whose focus is (2, 3) and directrix is 3x+4y−1=0.
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17. Show that y=C1 sinx+C2 cosx, where C1 and C2 are arbitrary constants, is a solution of the

differential equation 
2

2

d
   0

d

y
y

x
+ = .

OR

Solve the following differential equation :

(1+x2)dy=(1+y2)dx, given that y=1, when x=0.

18. Evaluate 
 3

 0
(  1) dx x∫ +  as the limit of sums.

OR

Find :

( )( )

 1
  d

 2  3  

x

x

x x
∫

+ 

− − 

19. Find the mean and variance for the following data.

Marks 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100

No. of Students 7 9 25 15 44

4
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20. Using matrices, solve the following system of linear equations.

2x+y−z=2

x+2y−3z=−1

5x−y−2z=−1

21. If the pth, qth and rth terms of a G.P. are x, y and z respectively, then prove that
xq−r. yr−p. zp−q=1.

22. In a ∆ABC, if A 
3

∠
π

= , then prove that (a+b+c) (b+c−a)=3bc.

OR

Prove that :

cos3A.sin3A+sin3A.
3

cos3A 
4

= sin4A.

6
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23. Using integration, find the area of the region bounded by the ellipse 
22

   1
16 9

yx
+ = .

24. Show that the height of a closed right circular cylinder of given volume and least surface
area is equal to its diameter.

SECTION - B/

OPTION - I/

(Vectors and Three-Dimensional Geometry)

25. Find the angle between the vectors a  3   2  6i j k
→ ∧ ∧ ∧

= + −  and b  4   3   i j k
→ ∧ ∧ ∧

= − + .

26. Find the equation of a plane passing through the point (2, 3, −1 ) and parallel to the plane
2x+3y+6z+7=0.

6

6
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27. For the sphere x2+y2+z2−6x+8y−2z+1=0, find if the point ( 2, −3, 4) lies in the interior,
exterior or on the sphere.

OR

Check whether the points A(2, −3, 3), B(1, 2, 4) and C(3, −8, 2) form a triangle or not.

28. Find the equation of a line passing through the point (1, 2, −5) and perpendicular to the
plane 2x−4y+5z+7=0. Also, find the angle between this line and the line given below :

 1 1
     

3 4 3

yx z+ + 
= = .

OPTION - II/

( Mathematics For Commerce, Economics and Business )

25. A man buys 400 shares of a company of par value ` 100 each for ` 125 per share.  If the
company declares an annual dividend of 10%, find his gain percent.

4
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26. A person at the age of 25 years takes an insurance policy of sum assured ` 10,00,000 for
30 years term.  Calculate the yearly premium assuming the following :

Tabular premium= ` 40/1000

Rebate for large sum assured= ` 2/` 1000

Rebate for annual payment=3%

OR

A washing machine dealer, purchases 5 washing machines @ ` 22,000 per unit.  On each
washing machine he earns ` 6000 and pays VAT @10%.  What will be the total sale price of
such five washing machines and how much VAT he has to pay ?

27. Using simple average of price - relative method, find the price index for the year 2018 taking
year 2012 as base year from the following data.

Commodity A B C D E F

Price in 2012 (in `) 60 50 60 50 25 20

Price in 2018 (in `) 80 60 72 75 37.5 30

3
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28. A company sells its product at ` 60 per unit. Fixed cost for the company is ` 18,000 and the
variable cost is estimated to be 25% of total revenue.

Find :

(i) The total revenue function

(ii) The total cost function

(iii) The break-even point

- o 0 o -
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