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Sub. Code: 007

NEB - GRADE XI
Mathematics
Model Question - 2077

Candidates are required to give their answer in their own words as far as practicable. The figures
in the margin indicate full marks

Time - 3 hrs. Full Marks — 75
Attempt all the questions.

(1x11=11)
Rewrite the correct option in your answer sheet
1. Which of the following is a statement?
(a) The fishes are beautiful. (b) Study mathematics.
(c) x is a capital of country y. (d) Water is essential for health.
= (d) Water is essential for health.
2. The value of: v—16 x-25 is
(a) — 20 (b) - 20i (c) 20i (d) 20
= (a) - 20
Explanation: v—16 x /=25 = /161> x+[25% = 4i x 5i = 20i*> =20
(Note: In exam, no need to give explanation for MCQs.)
3. If ZC=60°,b=5 cm and a = 4 cm of AABC, what is the value of ¢?
(a) 3.58 cm (b) 4.58 cm (c) 4.89 cm (d) 4.56
= (b) 4.58
Explanation; ¢ = Na? +5* —2abcosC =~/4> +5% —2x 4x 5% cos60° =4.58
4. In a triangle ABC, ZB=120°,a =1 and c = 1 then the other angles and sides are
(a) 35, 45, \2 (b) 10, 50, /3 () 20, 40, 2 (d) 30, 30, /3

= (d) 30, 30, V3

Explanation: Here, a = ¢ = 1, so A4ABC 1is an isosceles triangle. In an isosceles triangle base angles
are equal. The only option in which base angles are equal is option (d)
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S. The cosine of the angle between the vectors a=i- 2}' +3k and b=i+ 3;' +3k is
1
(@ - (b) 14 (c) V14 (d) 196

= None of the option. Option given is mistake.
ab 1x1-2x3+3x3

|b| \/12+( = +32><\/12+32+32 J_4xJ_

Explanation: cos@ = | | =0.25

6. The equation of parabola with the vertex at the origin and directrix y —2 =0 is
(a) X’ -8y =0 (b)y* +8y=0 () x*+8y=0 (d)y*-8y=0

X () x*+8y=0

Explanation: For vertex at origin and directrix y = g, the equation of parabola is x*> = — 4ay

7. A mathematical problem is given to three students Sumit, Sujan and Rakesh whose chance of
12 1 3
solving it are ks and — respectively. The probability that the problem is solved is 1 The
a

possible values of a are

9 1 1
a) — b) 4 c) — d) -
() 3 (b) © @

= (b) 4

Explanation: ( j( j( _ljzl_i
a 4

vl 1

2 4

1 3
>1-—==
a 4
I 1
— e = —
a 4
=>a=4
8. lim is equal to
-0
0
(@) 0 (b)oo (01 9) =
= (o)1
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2
9. The derivatives of 4x2 o
3x° =2
—34x 30x” -32x -3lx
2 2 2 2 3 2
(a) (b) (c) (d)
B3x"=2) 3x -2 (3x°=2) (3x-2)
= (a) %
x -
(3x" -2)

. d(u vu'—uv' : . . .
Explanation: We know, d—(—j = — . So, at first, we search v? in denominator in the given
X\ V \4

options. The only option that satisfies this condition is option (a). In this way, you can solve given

question faster and easier than solving as below.

d(4x*+3) (3x’—2).8x—(4x’+3).6x  —34x
dx|\ 3x* -2 (3x* —-2)° (3x* -2)’

10. By Newton’s Raphson, the positive root of x* — 18 = 0 in (2, 3) is
(a) 2.666 (b) 2.621 (c) 2.620 (d) 2.622

= () 2.621

Explanation: Use calculator as in https://youtu.be/xFXG8GOIVOI

11. Two forces acting at an angle of 45° have a resultant equal to \/EN , if one of the forces be
\/EN , what is the other force.
(a1N (b)2 N ©)3N (d)4N
OR
1
The total cost function of a producer is given as C =500+ 300 + EQz . What is the marginal

cost (MC) at Q=4 is

(a) Rs. 38 (b) Rs. 34 (c) Rs. 30 (d) Rs. 28
= (b) 2N
*=. OR (b) Rs. 34
Explanation: .

Explanation:
2 p2 2

oo e Mmc =9~ 9 (50043004102 |=30+0

=8=0"+20 ~dO dO 2% )

= ( =2 (Plug in the given option)

= MC=34at Q=4
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Group ‘B’ (5 x 8=40)
12. A function f (x) = x? is given. Answer the following question for the function £ (x).
(i) What is the algebraic nature of the function?
(i) Write the name of the locus of the curve.
(iii) Write the vertex of the function.
(iv) Write any one property for sketching the curve.
(v) Write the domain of the function.

= Let y=f(x)=x
(i) The algebraic nature of the function f (x) = x? is quadratic.

(ii) The name of the locus of the curve y = x? is parabola.
(iii) The vertex of the function y = x* is (0, 0).

(iv) Here, f(—x)=(-x)* =x" = f(x). Hence, f(x) = x is an even function.

(v) The given function is defined for all x € R, so domain of f =R =(—o0,%).

13. Compare the sum of n terms of the series: 1+ 2a+3a’ +4a’ + ...... and a+2a+3a+4a+..... up
to n terms

Y= Series 1: 1+2a+3a> +4a’ +......
Here, series 1 is arithmetico-geometric series.

Let S, =1+2a+3a*+4a’ +.....+(n-1a"> + na

Then, aS T ENGEE 0 | 37 e +(n—1a"" +na

By subtraction, we get
(1-a)S,=l+a+a’+a +.+d"" —na"

1_ n
or, (l—ar)Snl:1 T o na"

n

_1—a” na
" (1-a)} 1-a

Series 2: a+2a+3a+4a+......
Here, series 2 is arithmetic series.

LetS,,=a+2a+3a+4a+.... +na

= g[Z.a +(n—1).a]
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A A
14. a) In any triangle, prove that: (b+ c)sinz = asin(z + B) 3)

= We know,
b+c=2RsinB+2RsinC

=2R(sinB+sin()

:2R.2sinB+C.cosB_C
2 2

B+C B-C

=4Rsin 5 cos—— ... 4))

2
And,
a=2Rsin A4
=2Rsin[180° — (B + ()]
=2Rsin(B +C)
BEsC cosB+C

2

:4RsinB+CcosB+C
2 2

=2R2sin

Dividing (1) by (2), we get

B+C B-C

b+c—4Rs1n > cos 5

G 4RsinB+CcosBerC

OSB—[180” —(A+ B)]
2
180° — 4
2
SB—180” +A+B
2

cos[90” - éj
2
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A+2B—180°
b+c B 2
or =

cos(90” = éj
2
cos[é +B —90")
b+c 2
€ 003(90" —éj
2

sin[éJrBj
b+c 2
or =

a

or.

sin —
2

(b+0¢) sing =asin [g + Bj. Hence, proved.

14. b) Express r= (4,7) as the linear combination of a= (5,—4) and b= (-2,5) 2)
= Let r=xa+ yg where x and y are scalars.
Then, (4,7)=x(5,—4)+ y(-2,5)
or, (4,7) = (5x,—4x) + (-2,5y)
or, (4,7 =(5x-2y,-4x+5y)
Equating corresponding elements, we get
5x-2y=4 ..()
—Ax + SEI= ()

Multiplying (1) by 5 and (2) by 2 and adding them, we get

25x—-10y =20
—Bx+10y =14

+ +
17x =34
34
or, X=—
17
L x=2
Substituting the value of x in (2), we get
—42+5y=17
or, S5y=15
15
or, y= =
y=3

Hence, the required linear combination is r=2a+3b
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15. Calculate the appropriate measure of skewness for the data below.
Class 0-10 10-20 20-30 30— 40 40 - 50 50 - 60

10 12 25 35 40 50

No of workers

= Since the given distribution is not open ended, it is appropriate to use Karl Pearson’s coefficient as

below:
Mid-value No. of x—25
Cl s d' d" f
ass (x) workers (f) 10 / f «f
0-10 5 10 -2 -20 40 10
10 -20 15 12 —1 - 12 12 22
20 - 30 25 25 0 0 0 47
30-40 35 35 1 35 35 82
40 - 50 45 40 2 80 160 122
50 - 60 55 50 3 150 450 172
N=172 2fd'=233 | Y fd'* =697
Here,a =25, N=172, Y. fd'=233, . fd"” =697, h=10
We know,
o DL, 3 ) gk
72
And,
12 1\2 2
o=h 2/ — 2/ =10 b =14.89
N N 2. @72
The given distribution is unsymmetrical, so
3(x—M
S.(P)= 3(x-M,)
o

So, first we find My
% = % =86 which lies in the class 40 — 50

Here, / = 40,5 =86,c.f. =82, f =40,h=10

——iC
86 —82
2 + x10=41

3(x—M,) 3(38.55—41
S (P) = ( ~ a) _ X ¥ ) _ 049

Hence, the distribution is negatively skewed.
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16. Define different types of discontinuity of a function. Also write the condition for increasing,
decreasing and concavity of function. 2+3)

X First Part:
A discontinuous function may be of the following types:
i) If lim f(x)does not exist i.e., lim f(x)# lim f(x) then the function f(x)is said to be an
ordinary discontinuity.

ii) If lim f(x)# f(x) then the function f(x)is said to have a removable discontinuity at x = a.

iii) If lim f(x) — o or —oo then the function f(x)is said to have infinite discontinuity at x = a.
xX—>a

;, D ote
1Kt

Functlon y=f(x) Condition
Increasing function Q _ f(x)>0
dx
Decreasing function dy _ (%) <0
dx
Concavity of function d’y ) g
i) Concave upward b Ag
d\
ii) Concave downward o J'(x)<0

2
17. Evaluate: Ix—
Nat - x?

Y Let x =asin® then dx =acosf@dO and a* — x> =a* —a*sin* @ = a* cos* 0

J~ X’ dx _Ia *sin’@.acos6dO _a_zg_a_2 2sinfcost |
N Ja* cos’ 6 2 28 2
2 2
:Iaz sin® @.acosOdo :a_g_a_sing«h_sinzg +c
acost £ 2
a3 2 2 2
=i Ism 0do :%Sinflf_%_f /1_x_2 tc
a a a
1—cos2
- [L22529 4 )

. 1
2 :751n’1£—5x\/a2—x2 +c
2 2
=% [d6 - = [cos20d0
2 2

a’ a’ sin26

2 2 2

www.youtube.com/nepalcaesar www.fb.com/nepalcaesar.neb.np



www.youtube.com/nepalcaesar www.fb.com/nepalcaesar.neb.np

n=4

1 dx
18. Define Trapezoidal rule. Evaluate using Trapezoidal rule for Iﬁ g
+ x

. Trapezoidal Rule:
If a function fis continuous on the closed interval [a, ], then

b b—a
JL 7o = D01+ 27+ 21 )+ + 275, )+ £ )
where the closed interval [a, 5] has been partitioned into » sub-intervals [x ,x,], [x,x,],..., [x, ,x,],
each of length M.
n
Next Part:
: (b—a) 1-0 ) )
Since n = 4, h= = = 0.25 and the five points to be considered are x, =0, x, =0.25,
n

x, =0.5, x; =0.75, x, =1. Evaluating the values of the function at these points, we get

End point x,=0 x, =0.25 x,=0.5 x, =0.75 x, =1
1

y= 3 1.00000 0.80000 0.66666 0.57143 0.50000
+ X

Now, using trapezoidal rule

1] h
omdx :E[ya +2y,+2y,+2y, + y,]

0.25
= T[I.OOOOO +2x0.80000 +2 % 0.66666 + 2 x 0.57143 + 0.50000]

=0.1250x5.57618
=0.69702

19. State sine law and use it to prove Lami’s theorem.
OR
A decline in the price of good X by Rs. S causes an increase in its demand by 20 units to S0 units.
The new price of X is Rs. 15.
(i) Calculate elasticity of demand.
(i) The elasticity of demand is negative, what does it mean?

X Sine Law: A
In any triangle ABC,
a b c e b

sin4d sinB sinC
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If three forces acting at a point, be equilibrium, each force is proportional to the sine of the angle
between the other two.

B +C
Let P, O and R be three forces acting at equilibrium point O, '/'
represented OA, OB and OD respectively. Complete the 0 ,,"'
parallelogram OACB in which diagonal OC represents the ,/"
o » A

resultant of forces P and Q. Since the forces are in equilibrium,
the resultant of forces P and Q represented by OC will be
balanced by the force R. That is, the force represented by OC
is equal and opposite to the force R. So, CO represents the R
force R. Since AC and OB are equal and parallel, so AC
represents the force Q.

D
In triangle OAC, using Sine Law
CZRE s,  CO
sinOCA  sinCOA  sinOAC

or IR0
" sinOCA  sinCOA  sinOAC

Also, sinOCA =sinCOB = sin(180° — QOR) =sin QOR
sin COA = sin(180° — ROP) = sin ROP
sin OAC =sin(180° — POQ) = sin POQ

. P UEEETANN R
" sinQOR  sinROP  sin POQ

OR Part
Here, AP =—Rs. 5, O, =20 units, O, =50 units, P, =Rs. 15

Then, AQ =0, -0, =50—-20 =30 units
And, B, =P, —AP=Rs. 15— (-Rs. 5) =Rs. 20

i) Elasticity of demand = AQ 2 A
AP O

30 20

= — >< S—

-5 20

=6

i7) The elasticity of demand is negative means there is inverse relationship between price and quantity
demanded i.e., demand will increase when the price decreases and demand will decrease when price
increases.
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Group ‘C’ (8x2=24)
20. (a) The factor of expression @’ —1are@—1and @’ +0 +1.1f @’ -1=0
(i) Find the possible values of @ and write the real and imaginary roots of @ . 2)
1 wn mZn
(ii) Prove that: [@> 1 @"|=0 where nis positive integer. 4)
0" o 1
X (i) Part:

Here, " —1=0
or, (o-1D)(@+w+1)=0

Either o —1=0> 0 =1

or, a)2+a)+l:O:>a):_l_21_4
—-1+£4/-3
=Sas
2
—1£43i
— =
2
g —1++/3i —1—A/3i
Hence, the possible value of @ are 1, 2J—l and 2\/_1 :
(L1
1 ot
(LTS = o™ S
o™ 0 ]

1+ it

=l+o"+0™ 1 o C,—>C +C,+C,
l+o"+0™ o™ 1

l a)n 2n

=(l+0"+0’)[l 1 " Taking 1+0" + ®”" common from C,
1 o™ 1
1 " o™

=(l+0"+0™)0 1-0" o"-0 R, >R —R andR, > R, - R,
O a)2n _a)n l_a)2n

=(1+o" +a)2”)[(l—a)”)(l —0™)— (0™ —o" )" —a)z”)J
=(1+o" +a)2")[

l_a)2n_a)n+a)3n+(a)n_a)2n 2:|
:(l+a)”+a)2”)[l—a)2”—a)”+a)3”+a)2”—2a)3”+a)4’q

=(l+0"+0’)(1-0" -0 +0o*)
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=(l+0"+0")(1-0"-1+a0") co'=1=0"=1and 0*" = 0"
=(l+0"+0’).0
=i}
= RHS
20. (b) Verify that: |x+ y| < |x| +|y| withx=2andy=-3 2)

= Here,x=2and y=-3
e =pp3|=[-1=1
|| +|y| =|2| +]|-3|=2+3=5

.'.|x+y|£|x|+|y|

21. (a) The single equation of pair of lines is 2x* +3xy + y* +5x+2y—-3=0

(i) Find the equation of pair of straight lines represented by the single equation. 4)
(i) Are the pair of lines represented by the given equation passes through origin? Write with
reason. (1)
(iii) Find the point of intersection of the pair of lines. 2)
= (i) Part:
Here, the given equation is 2x” +3xy + y* +5x+2y—3=0 /(1)

The given equation can be written as
V' +@Bx+2)y+(2x* +5x-3)=0
This is quadratic in y. Solving for y, we get
~(3x+2) ++/(3x+2)* —4(2%% +5x - 3)
2
~(3x +2) £ NOx? +12x +4 —8x> —20x +12
2
~(3x+2) £/x’ —8x +16
2
—@x+2)+ ,/(x —4)°
2
_ —(Bx+2)x(x—-4)
- 2
Taking — ve sign,
b= —-(Bx+2)—(x—4)

2
_ Ax+2
or, y= 5
or, y=-2x+1
2x+y—-1=0
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Taking +ve sign,
)= —-Bx+2)+(x—4)

2
_—In—G6
or, y= 5
or, y=—x-3
x+y+3=0

Thus, the separate equations are:
2x+y—1=0 (2
x+y+3=0 ..3)

(ii) Part:
The pair of line represented by the given equation does not pass-through origin because the given
equation is not homogenous.

Subtracting (3) from (2), we get

2x + i
x+/y+3=0

X -4=0

Sox=4
Substituting the value of x in (3), we get
44+y+3=0
. Y =—1

Hence, the point of intersection of the pair of lines is (4,—7)

21 (b) If three vectors ;,l; and ¢ are mutually perpendicular unit vectors in space then write a

relation between them. (1)

= If three vectors ZI,B and c are mutually perpendicular unit vectors in space then

ab=ba=0
be=cbh=0
ca=ac=0

aa=bb=cc=1

a+b+d=v5
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22. (i) Distinguish between derivative and anti-derivative of a function. Write their physical
meanings and illustrate with example in your context. Find the differential coefficient of
log(sinx) with respect to x. 1+2+2)

Derivative Anti-derivative

The derivative of a function y = f(x) at a point | An antiderivative is the opposite of a derivative.

x is defined as An antiderivative of a function £ (x) 1s a function

. Ay . = whose derivative is equal to f (x). That is, if
Al)%goE’ provided the limit exits. F'(x)= f(x)then F(x) is an antiderivative of

f(x).
The derivative of a function y= f(x) with | The anti-derivative of a function f(x) is denoted
respect to x is denoted as by
re L& Jreoas
“dx’ dx

Physically, the derivative is defined as an instantaneous rate of change at a given point. For example,
the instantaneous velocity v(¢) is the derivative of the position function s(7).

0= Jim 2= tim 2O

That is,v(#) = s'(¢) . Furthermore, the acceleration a() is the derivative of the velocity v(7)-that is,
a(t)=v'(t)=s"(t). Now suppose we are given an acceleration function a(7), but not the velocity
function v(t) or the position function s(t). Since a(f) = v'(¢) determining the velocity function requires
us to find an antiderivative of the acceleration function. Then, since v(¢)=s'(¢) determining the

position function requires us to find an antiderivative of the velocity function.

Let y =log(sinx)
Differentiating with respect to x, we get
dy dlog(sinx)

dx dx
_ dlog(sinx) d(sinx)
d(sinx)  dx
1
=——.COSX
sinx
=cotx

Hence, the differential coefficient of log (sin x) is cot x.
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22. (i) Find the area bounded by the y-axis, the curve x’ =4(y—2)and theliney =11.  (3)
= Here, x* =4(y —2)

Lx=4J4(y-2)=2y-2

The curve x* =4(y —2) meets the y axis at the point where x = 0.

so, 4(y—2)=0
or, y—-2=0
oy=2
Now,
Y
A=["xd -
), & \ y=11]
11
:L 2y-2dy
11 %
=2, 0-2)dy Y2
1 4
=2/ T— 27
1
|
L 2
r 11
_» 1 2%4—1
= E(J/ )
L2 2
r il
9 J
=2|Z(y-2)
_3(y ) :'2

:i{(ll—Z)g —(2—2)%}
3

o
=20)

4

==.27
3

=36

Hence, the required area is 36 sq. units.
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