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SECTION - A
For the set A = {1, 2, 3}, define a relation R in the set A as follows :
R=1{(1,1),(2,2), (3, 3),(1,3)}.

Write the ordered pairs to be added to R to make it the smallest equivalence relation.

Evaluate : cos™' cosz—;ntsin1 sinz—;. Q03. Find f'(x) if, f(x)=|x|, x#0.
Find the maximum and minimum values (if any) of f(x)=—|x+1|+3 on R.

1. )
Write adj.(adj.A) for A=|0 -1 0]

h N 4

Write the equation of plane which cuts off equal intercepts of unit length on the coordinate axes.
SECTION - B

(x—2)2 (x—l)2 x
Using properties, find the value of A =|(x —1)2 X’ (x+ 1)2 :
x’ (x+l)2 (x+2)2

—-X

If y=cot™ [X —2X j then, find the value of a, atx=1.

dx

OR  If xy’ =1 then, show that 2(?)+ y =0.
X
Let f; g : R — R be two functions defined as /' (x) = |x| + x and g (x) = |x| — x V x € R. Then,

find fog and gof.

sin(p+1)x +sinx L x<0
X
Find the value(s) of p and q for which f(x) = q,x=0 is continuous for all x in R.
Vx+x2 —x
— o7 x>0

Use matrix multiplication to divide 30000 in two parts such that the total annual interest at 9% on
the first part and 11% on the second part amounts I3060.

Write the differential equation of the family of circles with fixed radius 5 units and centre on the
straight line y=2.
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2 /2
Evaluate .[ [x*]dx . OR  Evaluate .[ cosx dx .

0 0

_ 2
Solve : tan™ 2X2 +cot™ I=x =T x>o0.
1-x 2x 3

cosa +cosf3

3
X . X
COS —+sin —
2 2

OR Prove that: cos [ j 2tan1 tan—tan%j

1+cosacosf

Solve : cosecxlog yﬂﬂizy2 =0. Q16. Evaluate : J,f sin” x dx .
dx cos' x

In a hurdle race, a player has to cross 10 hurdles. The probability that he will clear each hurdle is

5/6. What is the probability that he will knock down fewer than 2 hurdles?
Find the equations of the perpendicular drawn from the point (2, 4, —1) to the line

X+5= %(y +3)= —é (z—6) and hence obtain the coordinates of the foot of this perpendicular.

OR  If the product of the distances of the point (I, 1, 1) from the origin and the plane
x—y+z+k=0 be 5, then determine the value ofk.

Solve the system of equations : 2x —y+3z=5,3x+2y-z=7, 4x+5y—-5z2=9.
SECTION - C
For two vectors 4 and b, state and prove Cauchy-Schwartz inequality.
OR  Prove that for any two vectors @ and b, we always have |a+b|<|d|+|b|.
An oil company has two depots A and B with capacities of 7000 L and 4000 L respectively. The
company is to supply oil to three petrol pumps, D, E and F whose requirements are 4500 L, 3000 L

and 3500 L respectively. The distances (in km.) between the depots and the petrol pumps is given in
the table shown below :

Distance (in km.)

From/To A B
D 7 3
E 6 4
F 3 2

Assuming that the transportation cost of 10 litres of oilis X 1 per km, how should the delivery be
scheduled in order that the transportation cost is minimum? What is the minimum cost?

Of all the closed right circular cylindrical cans of volume 128m cm’, find the dimension of the
can which has minimum surface area.

Find the area enclosed by x* +y> —6x -4y +12<0, y<x and x <5/2.

2 2
. X .
If xcosa+ysino =p touches the curve — + ol 1, then prove that a’cos’a+b’sin*a = p”>.
a

24 ?
OR  Profit function of a company is given as p(x) —TX—;TO—SOO where x is the number of

units produced. What is the maximum profit of the company? Company feels its social
responsibility and decided to contribute 10% of his profit for the orphanage. What is the amount
contributed by the company for the charity? Should every company do it?

The probability of simultaneous occurrence of at least one of two events A and B is p. If the
probability that exactly one of A, B occurs is q, then prove that P (A") + P (B) =2 -2p +q.

Find the equation of a plane passing through the intersection of planes 2x+3y-z+1=0 and
Xx+y—2z+3=0 and perpendicular to the plane 3x —y—2z=4. Also find the inclination of this

plane with xy-plane.
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HINTS / ANSWERS / REFERENCES Of SSTS - 02

Lif x>0
3, D). Q02. m. Q03. f'(x)= ) .
-1, if x>0
Maximum value = 3 and minimum value isn’t defined.
—4A. Q06. x+y+z=1. Q07. A=-8 (See O.P. Gupta’s Mathematicia Vol. 1).
dy _ 2x*(1+logx) _g} .
dx 1+x> Cdx
OR xy2=1 :>X=i2 dX d iz =1= —% xﬂ
y dx T dx y ) dx
>y =- dy 2(gj+ ’=0
dx dx
0, ifx>0
fog(x) = . and, gof (x)=0 V xeR
—4x,ifx <0
-3/2,1/2 Q11. 12000 and X18000. Q12. (y-2) 'y =25-(y-2)
2 1 V2 NE} 2
Let I = J[xz]dx =>I= .[[xz]dx+ J.[Xz]dX-l- J~ [x*]dx + j[xz]dx
0 0 1 NG NE)

1 NG NG 2
:>I='[de+'[ldx+'[2dx+'[3dx=5—\/§—\/§
0 i NG &

Note that here we have broken the given limits of x in such a way that on squaring, they results into
two consecutive integers for x°. [As in v/2 < x <43 =2 <x><3]

)X L9 X
n/2 codik n/2 COS E—Sln 5
OR Letl= | - dx =1= | - dx
0 . . ¢ X . X
COS —+sin — COS —+sin —
o Tean ) e o)
K
©/2 COS——sin— X i
=>I1= _[ 2 >dx . Then substitute cos§+sin5 =t and proceed to get:1= 2-42.
0 (cosx+sinxj
. Y
x=2-4/3. Q15s. l+logy=y(2cosx+2xsinx—x2cosx)+Cy.
O /3] 4 : . 2/3 1
Let I_j /sm X 4 :I:J s1nl4/3x ><cos4xdX :I:Jsmmx L dx
cos' x Cos X Cos X cos™ X cos X
== J'tanZ/3 xsec’ x dx . Then proceed further to get : 1= %tany3 X vL%‘[an”/3 x+C.
10
> Q18. (41,3, 222_Y=4_72*1 R k=4 s,
2x6 6 3 2
See O.P. Gupta’s Mathematicia Vol.1.
See O.P. Gupta’s Mathematicia Vol.2 for both the options.
See O.P. Gupta’s Mathematicia Vol.1.

. : : . \/§+1 T .
Radius and height are respectively 4 and 8 (both in cm). Q23. " sq. units
See O.P. Gupta’s Mathematicia Vol.l. OR  Max. profit is I76. Amount for charity is ¥7.60.
See NCERT Exemplar Problems Solutions. Q26. 7x+13y+4z-9=0, cos”' [ij .

326

SSTS/02 3



