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Answer the following questions 

(a) State tnue or false : 

Relation Rin the sct of population A of a town at a particular 
time given by R=(x, y): x is husband of ui is reflexive but 
not symimetric. 

(b) Write the condition of coplanarity of the lines Y = ä, + ha, and 
i, = b, + ub, 

(c) Given s=1., 2, 3, 4}. Find f (if exist) of the function f:s ’s 

defined by f={(1,4), (2, 3), (3, 2), (4, 1)} 
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173 TE s={1,2,3, 4} | f:s’s 

(d) If A= 

f={(1,4,), (2, 3), (3, 2), (4, 1) FaOR f GAsaL (Jf I)I 

1 21 

4 2 

aM A = 
[1 2] 
4 2 

|10-1) 

ROKG 

then find 2"A|, for 

[2] 

tor some ne V, 



(e) Find the second order derivative of the function logx with 

respect to x. 

x i(* log x djeld a913 a5a yaaG Gii|| 

) Find the maximum value, if any, of the function fgiven by 

f(x) = x on -2,1]. 

(g) Let �=i+2j and b= 2i+,. Are the vectors � and b equal ? 

Explain. 

) 

(h) Find the distance between the two planes 2x+ 3y+ 4z =4 and 

4x+6y +8z = 12. 
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2x+3y + 42 = 4 sK 4x+6y +8z = 12 q07 74 a 

If A is a non-singular square matrix of order 3×3 such that 

|adj A = 36, find |A|.' 

afrE A G 3x3 1a q3A5 oiPF A AIE |adj A = 36, (9N 

Differentiate sinx w.r.t. cos x. 

cos x AI,# sin x gG yeaI 

[31 Contd. 



2. 

3. 

Draw the graph of inverse trigonometric function fX)- cos 
Also mention its range and domain. 

Find the principal value of Cos (-1/2). Also evaluate 
tan (W3)-cot'-3): 

Answer () and () or (a) and (b): 

() If f(x) = 
4x+3 

6x -4 ' 
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all x2/3. 

4x+3 

Or/ l 

6x-4 

(fof) (x)=X. 

X 

Or/ qT 

2+(1+l)-4 

x+ 2/3, then show that (fo f) (x) = x for 

2+2=4 

(ü) Find the slope of the tangent to the curve y=3x �4x at 
X=4. 

[4] 

2 

(a) Give examples of two functions f:N’ and g:’ such 
that gof is injective but g is not injective. 

2 

2 



4. 

5. 

(b) Find the approximate change in the volume V Vof a cube of side 

X meters caused by increasing the side by 2%. 

Find the points of discontinuity of the greatest integr function 

delined by f(x)=(xl, where xl denotes the greatest integer less 
than or equal to x. 

(kcos x 
where f() =z-2x' 

Find the value(s) of k so that the function fis continuous at x = I2, 

Evaluate: 

x +1 
x-5x+6 

fx) =-2x 

xdx 

1+ sinx 
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3 

(k cos x 

-dx 

or/ qg 

3, 

x# n/2 

x= n/2 

X= n/2 

2 

Or/ e 

[5] 

4 

4 

4 

4 
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b. 

7. 

Find the area ving between the curve ' dr and lme 2x 

The area between x=y and X= 4 is divided into two equal parts 

by the line x=a. Find the value of a 

d'y 
dx 

Write the order and degree (11 defined) of the differential cquation 

d'y 

5 
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dy 

5 

2 

dx ) 

dx 

+ COS 

solution of the differential equation 

Or/ yla 

dy 
dx) 

+ COS 
dy) 
dx 

+l=0. Verify that s= vl +x is a 

(z AITE) R| 0j|44 4| ( y = Vl+X 

[6] 

dy Xy 
dx 

4 

1+2 

dy xy 
dx 

4 

1+1+2=4 



8. 

Find a particular solution of the following dillerential equation 

satisfying the given condition ; 

x-1) -1: y =0 when x=2 dx 

dx 

Or/ qAI 

at any point (x, y) on it is 

=1 iy=0 (AO x=2 

Show that the family of curves for which the slope of the tangent 

c is an arbitrauy constant. 
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dx 

2xy 

Or/ 

2 

Solve the differential equation (x+ 3y) dy (x+3u)y-y (y> 0) 

|7] 

is given by x*-y = cx, where 

dx 

4 

x +y 
2xy 

2 

4 

A, 

4 
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9. Let a =i +4i+2k, b=31 -2J k and -2i-i+ 4k. Find a vector 

d which is perpendicular to both ä and h and .d = 15. 

3 

Ea ä=i+4j+2k, b = 3i -2j+7k 

10. Find the vector and the Cartesian equations of the lines that passes 
through the origin and (5, -2, 3). 

1-x 7y-14 2-3 

Find the vector and Carteslan equations of the planes that pass 
through the point (1,0, -2) ana the normal to the plane is i +-k. 

11. Find the values of k so that the lines 

3k 
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2k 

7-7x_y-56-z 

h=3i -2j+ 7k g =2i -j+ -4kI d cKOI 

2 

1 3 

.d- 15 a, d 

3 

Or/aI 

and 

Taea E-X7y-14 2-3 

7-7x y-5 6-z 
3k 1 3 

2k 

[8] 

4 

2 

4 

are at right angles. 



12. An unbiased dic is thrown twie Let the event E be 'cven umber 

on the irst throw' and F the eVent even 
number on the 

13. In answering a question on a inultiple choice test, a student either 

knows the answer or guesseS. Let 

knows the answer and 

1 

1 

4 

1 

4 

Assuming that a student who guesses at the answer will be correct 

4 

34T MATH 

3 

with probability What is the probability that the student knows 

4 

the answer given that he ansWered it correctly ? 

be the probability that he gucsses. 

Or/ ai 

be the probability that he 

[9] 

4 

3 

4 

4 

A coin is biased so that the head is 3 times as likely to occur as 

tail. If the coin is tossed twice, find the probability distribution of 

number of tails. 

4 

4 

Contd. 
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throw', Check the independene of the cvents E md 



14. Answer ) and (ü) or (a) and 

() If A and B are syimetric matrices of the same order, then 

prove that AB is symmeric if and only if AB BA. 

a 
A B Di Q Z|O7R 

( ABG 
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fE AB= BA. 

aj = 2i-j. Write A. 
(u) Construct a 2x1 matrix A whose clements are given by 

(a) Given 3 

3 
X 

QDi 2x1 aioE A 
a, = 2i-jl A' fa I 

(b): 

y 

(b): 

w 

AB + BA. 

6 

Find the values of x, y, 2 and w. 

Or/a 

X 61 

|= 
w -1 2w 

-1 2w 

4 

+ 

Z+ W 

4 

2+ w 

[ 10] 

X+y 

3 

(b) Give example of 2x2 matrices A and B such that 

X+y 

3 

2x2 Ío A B 0 IS AB BA I 

4 

l+1=2 

4 

2 



15. If a, b, c are positive and neual, show that the value of the 

determinant 

Ja 

A = 

C 

A =b 

[3 

a, b, c KAIY A a1, (ga 913 

a 

|1 

34T MATH 

C 

C a 

a 

2 

b 

1 

C 

C 

a 

For the matrix A = 

b 

C 

a 

b 

is negatlve, 

+ aA + bl = 0 where I and 0 respectively are identity matrix and 

3 

zero matrix of order 2x2. Also find A, 

Or/qa 

21 

1 
find the numbers a and b such that 

4+2-6 

Ca Toi(OK AIA AGDi a b Y9| AIS A + aA + bl =0 

[11] Contd. 



16. Answer () and (i) or (a) and (b): 

) Find dy 
dx 

Find 

(a) 

() If y = cos 

sin y +Cos XY |=k, k is an arbitrary constant. 

dy tsa. To sin´ y+ cOS Xy = k, k qdi Ig SAF| dx 
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dy 
dx 

where 

dy 
dx 

x, find �y 

y= cosx, i y AO 

(cos x) = (cos y)* 

(b) x=a (0+ sin 0) 

in termns of s alone. 

y=a(1- cos0) 

Or/ qe 

dx 

17. Find the values of x for which y=x (x-2)' is an increasing function. 

[12] 

4+2=6 

3 

3 



() Show that he funcion Liven by /x)- ninx is strictly 

decreasiny in (a/2, n). 

(ü) 

i) A balloon, which always remains 
spherical on inflation, is 

being inflated by pumping in 900 cubic centimetres , of gas per 
second. Find the rate at which the radius of the balloon 

increases when the radius is 15 cm. 

qj 15 (aA. 

18. Evaluate : (any two) 

[(x)- sinx 49 Ff9, pa(G1 (n/2, n) 4 rll 

1 

Orw4l 

Wtan x 
sün x COS x 

(üi) x (log xdx 

C(1, 5, 5). 
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dx 

| erfo (GG 900 (f 

3 

19. Find the area of the triangle with vertices A (1, 1, 2), B (2, 3, 5) and 

qDi fAgg g ZAIKF A 1,1, 2), B (2, 3, 5) C(1, 5, 5) 

[13] 

3 

3+3-6 

6 

Contd. 



(i) For the given vectors agi-i-2k and b=-i+j-k, ind 

the unit vector in the direction of the vector k+b. 

() Show that the points A(-2,3, 5), B1.2,3) and C(7,0, -1) 
are collinear. 

34T MATH 

20. Solve graphically the following linear programming problems: 

Maximize and minimize Z= x+2u 

(7{931 ( A(-2,3, 5), B(1, 2, 3) c(7,0, -1) 251 

subject to 

X+ 2y >100 

2x-y 0 
2x+ y < 200 

x, y>0 

x+2y >100 

2x-ys0 

2 

2x +y s 200 
X, y >0 

[ 14] 

4 



Or | 
A merchant plans to sell two (ypes of personal computers- a desktop 

Rs. 40,000 respcctively. He estiinates that the total mnonthly demand model and a portable model (hat will cost Rs. 25,000 and 

of computers will not excecd 250 units, Determinc the r number of 

units of cach type of computers which the merchant should stock 

to get maximum profit if he does not want to invest morC than 

Rs. 70 lakhs and if his profit on the desktop 
model is Rs. 4,500 

and on portable model is Rs. 5,000. 

34T MATH [15 ] 
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