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Model Question Paper Mathematics (Science)
HSE 1l
Time : 2. 30 Hours
Cool-off time: 15 Minutes
General Instruction to Candidates :
There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 2. 30 Hrs.
You are not allowed to write your answer nor to discuss anything with others during the ‘cooloff’
time.
Use the ‘cool-off’ time to get familiar with questions and to plan answers.
Read questions carefully before answering.

When you select a question, all the sub- questions must be answered from the same question
itself.

I) i) Show that the relation R in the set A = {1.2.3.4.5.} given by R={(a,b) : |a-b| is
even } is a equivalence relation

ii) Let * be a binary operation on z defined by a* b= atbh-15forab€z

* . . .
a)show that is commutative and associative

b) Find the identity element
I1) Match the following

1.Tan™ x + Cot™ x a) - /3
2.Sin (sin n/3) b) =/2
3.Cot™(-x) c) n/3
4.Tan™\3 - Sec™ (-2) d)n- Cottx
e) =+ Cottx
1) 2 3
LetA —[ 1 =

1)Find A?
2)Find K ,s0 that A? = KA+ 2 |
3)Find A™ using elementary row transformations

1) Find value of I sind _C,GSE I
cusd sired

2) Using the properties of determinants prove that

V)

¥r+y+2a= X by

z v+2=2z v I = 2(x+y+2)°

z x z4+x 42y
V) Find the value of a and b such that the function defined by

5 ifx<2
f(x)= { ax+ b if 2<x<10 is a continuous function }
21 if x= 10
V1) 1) Find dy/dx if x=a (8 + sinf)
y =a(l-cos 7 )

2)x'+y* =1 find dy/dx

VII) 1) Prove that the curve x = y* and xy= k cut at right angle if 8k’=1
2) Consider the function f(x) =x(x-2) x €[1,3]
Verify Mean Value Theorem

Find the minimum value of the function using differentiation

VIII)  Evaluate the following
l)lr dx/(v7 —6x— %)
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2) [ sinx/sin (x+a) dx
3) [ xlogx dx
1) Evaluate f; Vsin® Cos#d®

2) Evaluate using the limit of a sum J’E_E(x— 1) ex

1) Sketch the graph of the curve x*=4y and x = 4y-2
2) Find the area between the above two curves
OR

Using integration find the area of the triangle whose vertices are (2,0), (4,5), (6,3)
Consider X’ =7 = 2xy+y’

10Write order and degree of the above deferential equation

2)Solve the above differential equation _

3)Find the particular solution of the differential equation == + y Cot x = 2x +

x2Cotx
given X # 0 and y=0, when x= n/2
if a=2i-3j -k

b=i+4j -2k

1) Find a.b
2) Find ax &
3) Find a unit vector perpenticular to @ and b

1) If a isunit vector and (=- a) . (x+ a) = 8then find ||
2) Find the angle between the vectors i-2j +3k and3i-2j +k
1) Find the shortest distance between the lines

*x+1 _ y+l _ =z+1

— = — = — and
7 -6 1

¥x—=3 _ y-5 _ =7

1 - -2 - 1

2) Find the equation of the plane passing thorugh the point (2,3,4) and parallel to
the plane 5x - 6y +7z2 =3
3) Find the distance of apoint (2,5,-3) from the plane . (6:-3; +2L )=4

OR
Consider the lines
l-x _ 7y 14 _ z-3
3 2p 2
7—7x _ y—5 _ 6—Z
3p 1 5

1)Find the direction ratio’s of the above line
2)Write the vector form of the lines
3)Find the valueof ‘P if the above lines are at right angles
Slove graphically
maximize z = 4x+y

subject to constraints x+y < 50
3x+y <90
Xz 0 , y=20

1)IfP (A) =7/13 P(B) =9/13 and P (A N B) =4/13
Evaluate P (A/B)
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2) A man is known to speak truth 3 out of 4 times. He throws a die and report that it

is a six. Find the probability
that it is actually a six. (3)
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