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N. 
स.  

िवषय<ेQ  
जSमा 

कायAघLटा  

वTतुगत VW (Objective 
Questions) 

    िवषय<ेQगत [Within 
Content Area (WCA)] 

   अnतरिवषय<ेQगत [Cross 
Content Area (CCA)] जSमा VW 

सङ्oया  
जSमा 
अङ्क  K U A HA K U A HA K U A HA 

अङ्क 

1 बीजगिणत 29 1   1   2 2 4 2   2 2 1 Objective 
questions: 11 
(Each of 1 
mark) 
WCA: 12 
(Total 40 
marks) 
CCA: 4 
(Total 24 
marks) 

17 

2 िKकोणिमित  30 1   1 1 2 2 4 1   2 2 1 17 

3 Pयािमित  36 1   1 1 2 3 6     2 1 3 20 

4 भVेटर 11   1     1   1 1     2 1 7 

5 तZयाङ्कशा^  10   1     1 1   1     3   7 

6 
सीमा`तमान र 
िनर`तरता  

12   1     1 1 1 1     1 1 7 

जSमा 128 3 3 3 2 9 9 16 6   6 11 7   75 

जSमा 11 40 24   75 

नोट : 
१. deयेक िवषयhेK र संjानाeमक तहका लािग तोिकएको अङ्कभार [jान (K) : 16%, बोध (U) : 24%, dयोग (A) : 40% र उvच दhता (HA) : 20%] अनसुार िमलाउनपुन} छ । संjानाeमक   

तहमा अिधकतम २ अङ्कस�म थपघट ह�न सVने छ । 

२. स`दभ� िदएर d�ह� िनमा�ण गनु�पन} छ । deयेक d�मा एकभ`दा बढी संjानाeमक तहका उपd�ह� समावेश गन� सिकने छ । 

३. deयेक d�मा दईुदिेख चारओटा उपd�ह� ह�नपुन} छ । 

४. हरेक िवषयhेKअ`तग�त रहकेा सबै उपhेKका िवषयव�तहु� समावेश ह�ने गरी d�ह� िनमा�ण गनु�पन} छ । 

५. िवषयhेKगत d�ह� िनमा�ण गदा� सो िवषयhेKअ`तग�तका िवषयव�तहु� स�बि`धत गराई िनमा�ण गन� सिकने छ । 

६. अ`तरिवषयhेKगत d�ह� िनमा�ण गदा� अ`य िवषयhेKअ`तग�तका िवषयव�तहु� स�बि`धत गराई िनमा�ण गनु�पन} छ । 

७. िवषयhेKगत d�ह� िनमा�ण गदा� बीजगिणत, िKकोणिमित र Pयािमित िवषयhेKबाट तीन तीनओटा d� तथा भVेटर, तZयाङ्कशा^ र सीमा`तमान र िनर`तरता िवषयhेKबाट एक एकओटा d� 
िनमा�ण गनु�पन} छ । 

८. अपाङ्गता भएका िव�ाथ�का लािग तोिकएको थप समय िदनपुन} छ र �ि�िवहीन िव�ाथ�का लािग िचKमा आधा�रत d�को वैकि�पक d� तयार गनु�पन} छ ।  



gd'gf k|Zg (Model Question)-2083 

क"ा (Grade): १० (10)              पूणा'ङ्क (Full Marks) : &% (75) 

िवषय (Subject): ऐि%छक गिणत (Optional Mathematics)         समय (Time) : ३ घ.टा (3 hrs.) 

सबै 34 अिनवाय' छन ्। Attempt All Questions. 

समूह 'क' (Group 'A') 

34 न. १ 

(Q. No. 

1) 

वHतुगत 34 (Objective Questions) अङ्क 

(Marks) 

संZाना[मक 

तह 

(Cognitive 

Level) 

A. लेखािच7को 9योगबाट ax2 + bx + c = 0 लाई  समाधान गदाE वाGतिवक मलूहJ ……………सँग सMबिNधत हONछ । 

When solving ax2 + bx + c = 0 graphically, the real roots correspond to …….. 

a. पाराबोलाको शीषEिवNद ु(The vertex of the parabola)        

b. पाराबोलाले Y- अrमा काटेको y- ख.ड (The y-intercept where the parabola crosses the Y- axis) 

c. पाराबोलाले X- अrमा काटेका x- ख.डहJ (The x-intercepts where the parabola crosses the X- axis)    

d. समिमितको अr (The axis of symmetry) 

1  K 

B. यिद फलन f(x) = 3x – 2 छ भने तलका  म�ये कुन स�य हONछ ?  

If function f (x) = 3x – 2, which one of the following is true? 

a. f–1(3) = 7             b. f–1(7) = 3          c. f(7) = 3  d. f–1( f–1(3)) = 7 

1 A 

C. तलका  म�ये cos 20° + cos 40° को मान कुन हो ?  

Which of the following is the value of cos 20° + cos 40°?   

a. 2cos 30° cos 10°  b. 2sin 30° cos 30°         c. 2sin 30°  d. 1 

1 A 



D. तलका  म�ये कुन अिभ�य�जकले sin (A + B) लाई सही Jपमा जनाउँछ ?  

Which of the following expression correctly expresses sin (A + B)? 

a. a. sin A cos B − cos A sin B      b. sin A cos B + cos A sin B 

b. c. cos A cos B − sin A sin B      d. sin A + sin B 

1  K 

E. एकजना अवलोकनकताEले एउटै समतल सतहमा रहकेो एउटा अ�लो �खको टु�पोलाई हदे� उ� �खको निजक जाँदा उNनतांश कोणमा कGतो प�रवतEन 

आउँछ, िकन ?  

What kind of change occurs in the angle of elevation when an observer, while looking at the top of a tall tree standing on 

a plane surface, moves closer to that tree? Why?  

a. अवलोकनकताE र �खिबचको दरुी घट्द ै जाँदा उNनतांश कोणको नाप घट्छ । (As the distance between the observer and the tree 

decreases, the measure of the angle of elevation decreases.) 

b. �खको उचाइ यथावत रहदँा उNनतांश कोणको नाप समान रिहरहNछ । (As long as the height of the tree remains unchanged, the measure 

of the angle of elevation remains the same.) 

c. �खको उचाइ यथावत रही �खको फेद र अवलोकनकताEिबचको दरुी घट्द ैजाने भएकाले उNनतांश कोणको नाप बढ्द ैजाNछ । (As long as the 
height of the tree remains constant and the distance between the base of the tree and the observer decreases, the measure 
of the angle of elevation increases.) 

d. �खको उचाइ यथावत हOदँा उNनतांश कोणको नाप घट्छ । (When the height of the tree remains unchanged, the measure of the angle 

of elevation decreases.) 

1 HA 

F. समीकरण x² + y² = 49 ले एउटा व¢ृको 9ितिनिध�व गछE । यस व¢ृको �यास कित हONछ ?  

The equation x² + y² = 49 represents a circle. What is the diameter of the circle? 

a. 7              b. 14               c. 49   d. 98 

1 A 

G. दईु रेखाहJ एकआपसमा लMब छन ्। यिद एउटा रेखाको झकुाव m भए अक§को झकुाव …….. हOनैपछE ।  

Two lines are perpendicular to each other. If one line has slope m, the slope of the other must be…… 

a. m   b. –m    c. !
"

   d. – !
"

 

1  K 

H. रेखाहJ y = x र x = 0 मा ¨िमक Jपमा ग�रएको दईुओटा परावतEन ग�रएको छ । उ� संय�ु GथानाNतरणमा कुन िवNदकुो 9ितिबMब उही रहNछ ? 1 HA 



Two reflections are performed successively in the lines: y = x and x = 0. Which point is invariant under the combined 

transformation?  

a. y = x  रेखामा पन« हरेक िवNद ु(Every point on y = x)  

b. x = 0  रेखामा पन« हरेक िवNद ु(Every point on x = 0)  

c. उ¬म िवNद ुमा7 (Only the origin)  

d. �यGतो कुनै िवNद ुनै हOदँनै (Such a point does not exist.) 

I. यिद DABC मा ÐABC = 90° भए समकोण बनाउने भजुाहJलाई जनाउने भे¯टरहJको Gकेलर गणुनफल कित हONछ ?  

If ÐABC = 90° in DABC, what is the scalar product of the vectors representing the sides that form the right angle? 

a. –1                            b. 1                                      c. 0                                    d. k (k ¹ 0) 

1 U 

J. एउटा फलन  f(x) को x = a मा बायाँ पrको र दायाँ पrको सीमाNतमान बराबर छ तर f(a) प�रभािषत छैन । यो फलनलाई x = a मा के भNन सिकNछ 

?  

A function f(x) has equal left-hand and right-hand limits at x = a, but f(a) is not defined. How should this function be 

described at x = a? 

a. अिवि%छNन छ, िकनभने बायाँ पr र दायाँ पrको सीमाNतमान बराबर छन ्। (Continuous, because the left and right limits are equal.) 

b. अिवि%छNन छ, िकनभने फलनको मानभNदा सीमाNतमानको मह²व हONछ । (Continuous, because limits are more important than 

function values.) 

c. िवि%छNन छ, िकनभने x = a को सीमाNतमान छैन । (Discontinuous, because the function has no limit at x = a.)  

d. िवि%छNन छ, िकनभने अिवि%छNन हOन फलन प�रभािषत हOनकुा साथै बायाँ पr र दायाँ पrको को सीमाNतमान बराबर हOनपुछE । (Discontinuous, 

because continuity requires the functional value, the left-hand limit and the right-hand limit should be equal.)  

1 U 

K. दईु थरी त³याङ्कको तलुना गनE िवचरणशीलताको गणुाङ्क 9योग ग�रNछ । उ%च िवचरणशीलताले के जनाउँछ ।  

The Coefficient of Variation (CV) is used to compare two datasets. What does a higher CV indicate?  

a. बढी एकJप त³याङ्क (More consistent data)     b. बढी िवचलन (Greater variability) 

c. Nयनू म�यक (Lower mean)                   d. उ%च मि�यका (Higher median) 

1 U 



समूह 'ख' (Group 'B') 

िवषय"ेc 

(Content Area) 

34 

नdबर 

(Q. 

No.) 

िवषय "ेcगत (Within Content Area) अङ्क 

(Marks) 

संZाना[मक 

तह 

(Cognitive 

Level) 

बीजगिणत 

(Algebra) 

2. एउटा फलन f(x) = x – 1 र एउटा बहOपदीय अिभ�य�जक p(x) = x3 – 6x2 + 11x – 6 िदइएका छन ्।  

The function f(x) = x – 1 and a polynomial p(x) = x3 – 6x2 + 11x – 6 are given. 

a. p(x) को एउटा गणुनख.ड f(x) हOने अवGथा ले¹नहुोस ्।  

     Write the condition for f(x)	to be a factor of p(x).  

b. बहOपदीय अिभ�य�जक p(x) का सMभािवत मलूहJ िनधाEरण गनE आनपुाितक मलू सा�य 9योग गनुEहोस ्।  

      Use rational root theorem to determine the possible roots of the polynomial p(x). 

 

 

 

1 

 

1 

 

 

 

K 

 

A 

3. फलन f(x) = x + 1 र g(x) = x2 – 5x + 6 िदइएका छन ्।  

Given a function f(x) = x + 1 and g(x) = x2 – 5x + 6.  

a. संय�ु फलन f(g(x)) प¢ा लगाउनहुोस ्।  

      Find the composite function f(g(x)). 

b. g(x) लाई y = (x – h)2 + k का Jपमा ले¹नहुोस ्।  

       Convert g(x) into the vertex form y = (x – h)2 + k.  

c. y = x2 लाई g(x) मा GथानाNतरण गनE ग�रएको संय�ु GथानाNतरण वणEन गनुEहोस ।  

      Describe the combined transformation involved to transform the function y = x2 into g(x). 

 

 

 

1 

 

1 

 

2 

 

 

 

U 

 

U 

 

HA 

4. मेि»¯सहJ A = !2 1
1 3%	र B = !

𝑥
𝑦%  िदइएका छन ्।  

Matrices A = !2 1
1 3% and B = !

𝑥
𝑦% are given. 

a. AT प¢ा लगाउनहुोस ्।  

     Find AT. 

 

 

 

 

1 

 

 

 

 

K 



b. A–1 प¢ा लगाउनहुोस ्।  

    Find A–1. 

c.  असमानताहJ 2x + y ≤ 8, x + 3y ≤ 9, x ≥ 0 र y ≥ 0 का साझा हल rे7 लेखािच7मा दखेाउनहुोस ्।  

     The constraints are 2x + y ≤ 8, x + 3y ≤ 9, x ≥ 0 and y ≥ 0. Show the feasible region on 

graph. 

 

1 

 

 

2 

 

A 

 

 

A 

ि7कोणिमित 

(Trigonometry) 

5. सवEसिमका sin (A + B) = sin A cos B + cos A sin B िदइएको छ ।  

Given the identity sin (A + B) = sin A cos B + cos A sin B. 

a. िदइएको सवEसिमकालाई sin 2A = 2sin A cos A को GवJपमा कसरी प�रवतEन गनE सिकNछ ?  

    How can you convert the given identity in the form of sin 2A = 2sin A cos A? 

b. यिद sin 2A = 2sin A cos A भए sin 2A = # $%&'
!($%&! '

 9मािणत गनुEहोस ्।  

   If sin 2A = 2sin A cos A, show that: sin 2A = # $%&'
!($%&! '

. 

 

 

 

1 

 

1 

 

 

 

K 

 

U 

6. 100 m अ�लो च¼ानको टु�पोबाट एकै िदशामा रहकेा जिमनका दईु िवNदहुJ अवलोकन गदाE ¨मश अवनित कोणहJ 60° 

र 45° पाइयो ।  

From the top of a cliff of height 100m, two points lying on the same straight line on the ground are 

observed. The angles of depression to these two points are 60° and 45°, respectively.  

a. च¼ानको उचाइ, जिमनका दईु िवNद ुर अवनित कोणहJ उ¾लेख गरी िच7 बनाउनहुोस ्।  

    Draw a labelled diagram showing the height of cliff, the two points on the ground and angles 

of depression.   

b. जिमनका दईु िवNदिुबचको दरूी प¢ा लगाउनहुोस ्।  

    Find the distance between the two points on the ground. 
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7. अनबुिNधत सवEसिमका िदइएको छ ।  

Given a conditional identity:  

cos 2A + cos 2B + cos 2C = −1 − 4 cos A cos B cos C   

a. 2cos A cos B लाई योग वा अNतरका Jपमा ले¹नहुोस ्।  

 

 

 

 

 

 

 

 



    Write 2cos A cos B in terms of sum or difference. 

b. यिद A = B = C = 60° भए मािथ िदइएको सवEसिमकालाई 9मािणत गनुEहोस ्। 

    Verify the above identity if A = B = C = 60°. 

c. A = 90°, B = 60° र C = 45° रा¹दा िदइएको सवEसिमका 9मािणत नहOनकुा सMभािवत कुनै एक कारण 

ले¹नहुोस ्।  

    State any one possible reason why the identity cannot be verified for A = 90°, B = 60° C = 

45°. 

1 

 

2 

 

 

 

1 

K 

 

A 
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¿यािमित 

(Geometry) 

8. 

 

िसधा रेखा L1 िवNदहुJ A(1, 2) र B(5, 6) भएर गएको छ ।  

A straight line L1 passes through the points A(1, 2) and B(5, 6). 

a.  िवNद ुA(1, 2) लाई िवNद ुA'(–2, –1) मा GथानाNतरण गन« मेि»¯स ले¹नहुोस ्।  

     Write the matrix that transforms the points A(1, 2) into the point A'(–2, –1).   

b. िसधा रेखा L1 ले िसधा रेखा L2: 2x – y + 3 = 0 सँग बनाउने Nयनूकोण q छ भने tan q को मान प¢ा लगाउनहुोस ्

।  

    The line L1 makes an acute angle q with the line L2: 2x – y + 3 = 0. Find the value of tan q.   
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9. एउटा व¢ृको समीकरण x² + y² − 6x − 4y − 12 = 0 छ । 

x² + y² − 6x − 4y − 12 = 0 is an equation of a circle. 

a. केNÁ (h, k) र अधE�यास (r) भएको व¢ृको समीकरण ले¹नहुोस ्। 

    Write the equation of circle with centre (h, k) and radius (r). 

b. मािथ िदइएको व¢ृको केNÁ र अधE�यास प¢ा लगाउनहुोस ्। 

    Find the centre and radius of the circle from the given equation. 

c. उ� व¢ृको प�रिधको कुनै िवNद ुP(8, 2)  छ भने दईु िवNद ुJपको स7ू 9योग गरी व¢ृको अधE�यासको समीकरण 

प¢ा लगाउनहुोस ्।  

    Use two-point formula to find the equation of radius, where point P(8, 2) lie on the 

circumference of the circle. 
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10. एउटा िसधा रेखाले िवNदहुJ A(2, 1) र B(6, 3) लाई जोिडएको छ ।  

Points A(2, 1) and B(6, 3) are joined by a straight line. 

a. िदइएका िवNदहुJ A र B लाई संय�ु GथानाNतरण ToR ले GथानाNतरण गदाE 9ाÅ हOने िवNदहुJका 9ितिवMब 

िवNदहुJ प¢ा लगाउनहुोस,् जहाँ R ले Y- अrमा भएको परावतEन र T ले भे¯टर +32, मा भएको िवGथापन 

बझुाउँछ ।   

    A combined transformation ToR is applied where, R is reflection in the Y-axis and T 

translation by vector +32,. Find the images of the points A and B under this transformation. 

b. वGत ुर 9ितिवMब दबैु िच7लाई एउटै लेखािच7मा दखेाउनहुोस ्। 

    Plot object and final image in the same graph paper. 
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भे¯टर (Vector) 11. सँगैको िच7मा ि7भजु ABC का शीषEिवNदहुJका िनद«शाङ्क िदइएका 

छन ्। AB र AC का म�यिवNदहुJ ¨मश: D र E छन ्।  

The coordinates of vertices of triangle ABC are given in 

the figure alongside. D and E are midpoint of AB and 

AC respectively.   

a. D को िGथित भे¯टरलाई A र B का िGथित भे¯टरका Jपमा 

ले¹नहुोस ्।  

    Write the position vector of D in terms of position vector of A and B.  

b. D को िGथित भे¯टर 𝚤 र 𝚥 को Jपमा प¢ा लगाउनहुोस ्।  

    Find the position vector of D in terms of 𝚤 and 𝚥. 

c. भे¯टर िविधबाट 9मािणत गनुEहोस ्: DE/////⃗ 	= 	 !
"
	BC/////⃗  

    Prove by vector method: DE/////⃗ 	= 	 !
"
	BC/////⃗  
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त³याङ्कशाÆ 

(Statistics) 

12. तलको ब¯स �लटहJमा Çया»ी X र Y का िटकाउ rमता दखेाइएको छ । 

The box plots below has shown the information about the battery life of Battery X and Battery Y.  

    
a. मि�यकाका आधारमा कुन Çया»ीको िटकाउ rमता उ%च छ ? 

    Which battery has higher battery life in terms of median? 

b. Çया»ी Y को चतथुाÈशीय िवचलनको गणुाङ्क 0.098 छ भने Çया»ी X को चतथुाÈशीय िवचलनको गणुाङ्क 

िनका¾नहुोस ्। 

     The coefficient of quartile deviation of battery Y is 0.098. Calculate the coefficient of 

quartile deviation of battery X.  

c. एउटा टेिलकम कMपनीलाई दगुEममा रहकेो िस�नल टावरमा पावरका लािग Çया»ी X र Y म�ये एउटा छनोट गनुEपन« छ 

। मािथको सचूनाका आधारमा तपाई ँकुन Çया»ी 9योगका लािग सझुाव िदनहुONछ, िकन ?  

    A telecommunication company needs to choose between Battery X and Battery Y to power a 

remote signal tower. Based on the available information, which battery would you suggest 

to the company and why? 
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सीमाNतमान र 

िनरNतरता (Limit 

and Continuity) 

13. एउटा फलन p(x) िनMनानसुार प�रभािषत ग�रएको छ ।  

𝑝(𝑥) = 72𝑥 + 1, 1 ≤ 𝑥 ≤ 3
𝑥 + 4, 𝑥 > 3  

A function p(x) is defined as follows.  

𝑝(𝑥) = 72𝑥 + 1, 1 ≤ 𝑥 ≤ 3
𝑥 + 4, 𝑥 > 3  

a. फलनको अिवि%छNनतालाई प�रभािषत गनुEहोस ्।  

    Define continuity of a function. 

b. x को मान 3 को निजक हOदँा फलन p(x) को सीमाNतमान प¢ा लगाउनहुोस ्। 

    Find the limit of the function p(x) when x approaches to 3. 

c. p(3) प¢ा लगाउनहुोस ्।  

    Find p(3). 

d. x = 3 मा फलन p(x) अिवि%छNन वा िवि%छNन के छ प¢ा लगाउनहुोस ्। तपाईकँो िनÉकषEलाई पिुÊ गनुEहोस ्।   

    Find whether the function p(x) is continuous or discontinuous at x = 3. Justify your 

conclusion. 
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समूह 'ग' (Group 'C') 

34 नdबर 

(Q. No.) 

अhतरिवषय "ेcगत (Cross Content Area) अङ्क 

(Marks) 

संZाना[मक 

तह 

(Cognitive 

Level) 

14.  शीषEिवNदहुJ O(0, 0), A(1, 0) र B(1, 1) भएको ि7भजु OAB र एउटा GथानाNतरण मेि»¯स M = +0 1
1 2,	छ ।  

There is a triangle OAB with vertices O(0, 0), A(1, 0) and B(1, 1), and a transformation matrix M = +0 1
1 2,.   

a. ि7भजु OAB लाई मेि»¯स M ले GथानाNतरण गदाE बNने 9ितिवMब ि7भजुका शीषEिवNदहुJ O'A'B' का िनद«शाङ्क प¢ा लगाउनहुोस ्।  

    Find the coordinates of the image O'A'B' under the transformation by matrix M. 

b. ि7भजु OAB मा शीषEिवNद ुO बाट AB मा िखचकेो उचाइको झकुाव प¢ा लगाउनहुोस ्।  

    Find the slope of altitude of triangle OAB drawn from vertex O to AB.  

c. के M एकल मेि»¯स हो ? यिद होइन भने कसरी एकल मेि»¯स बनाउनहुONछ ?  

    Is M a singular matrix? If not, how do you make it singular?  

d. डो¾मा भNनहुONछ मेि»¯स M वा यसको ¨म प�रवतEन गदाE बNने मेि»¯स MT ले गन« GथानाNतरण समान हONछ । के तपाई ँ डो¾माको भनाइसँग 

सहमत हOनहुONछ, उदाहरणसिहत पिुÊ गनुEहोस ्।   

    Dolma claims that the transformation will always be same whether we use matrix M	or its transpose MT. Do 

you agree with Dolma's statement? Justify with an example. 
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15.  Ëेयाले एउटा काठको सोलीलाई साङ्िकक rे7को GवJपमा काट्नभुयो । वहाँले एउटा कागजमा 

सोलीको साङ्िकक rे7का िकनाराहJ कोनुEभयो ।  

Shreya cuts a wooden cone in a way that it forms a conic section. She draws the 

outline of the edge of the conic section of the cone on a paper.  

a.  सोलीलाई एउटा समतलीय सतहले semi vertical angle भNदा ठुलो र 90o भNदा सानो हOने 

गरी छड्के काट्दा कागजमा बNने आकारको नाम ले¹नहुोस ्।  

     Name the shape that would be formed on the paper by the surface when the cone is cut in such a way that the 

cutting surface is inclined greater than semi vertical angle and less than 90o.  

b. Ëेयाले अधEव¢ृ ABC बनाउनभुयो र अधEव¢ृको �यासका छेउछेउका िवNदहुJ A र C बाट िखचकेा जीवाहJ अधEव¢ृको जनुसकैु प�रिध 

िवNद ुB मा भेट्दा बNने कोण एक समकोण पाउनभुयो । वहाँको भनाइलाई भे¯टर िविधबाट 9मािणत गनुEहोस ्।  

     Shreya formed a semicircle ABC and found that the chords from any point B on the semicircle to the end of 

diameter A and C always meets at right angle. Use vector method to prove her claim.  

c. के Ëेयाको भनाइ िवNद ुB अधEव¢ृिभ7 चापमा पदाE वा नपदाE पिन सही हONछ, कारण ले¹नहुोस ्। 

    Explain with reason whether Shreya's claim would still hold if the point B lies inside the semicircle instead of on 

the arc or not. 

d. यिद (AB)2 = √𝑥	 + 	9  र (BC)2 =  √𝑥 and AC = 3 एकाइ भए x को मान िनका¾नहुोस । 

    If (AB)2 = √𝑥	 + 	9 and (BC)2 =  √𝑥 and AC = 3 units, calculate the value of x.    
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16. एक जना पदया7ी एउटा पहाड चिढरहकेो छ । उ� पहाडको उचाइ र  िrितजीय दरुी िमटरमा ¨मश: h र x सँग सMबिNधत फलन  

h = f(x) = mx + 50 छ । पहाडको झकुाव m = 
!"#$%!"#&$
#'(&$%#'($

 छ ।   

A hiker is climbing the hill. The height of the hill (h) and the horizontal distance (x) are given in meters by the 

function: h = f(x) = mx + 50. The slope of a hill is measured by m = 
!"#$%!"#&$
#'(&$%#'($

.  

a. 9मािणत गनुEहोस ्। Prove that: m = tan 2q        

b. पहाडको कोण q यGतो छ िक tan q =  
)
&

, �यसकै आधारमा झकुाव m को मान प¢ा लगाउनहुोस ्। 
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     The angle q of the hill is such that tan q =  
)
&

. Hence, find the value of slope m.  

c. िवपरीत फलन f–1(x) को 9योग गरी पदया7ी 150 िमटर उचाइमा हOदँा पार गरेको िrितजीय दरुी प¢ा लगाउनहुोस ्।   

    Using the inverse function f–1(x), find the horizontal distance covered if the hiker is at a height of 150 meters. 

d. िबनाले भNनभुयो "यिद कुनै रेखाले X- अrको धना�मक िदशामा बनाएको कोण दईु गणुा भएमा सो रेखाको झकुाव पिन दईु गणुा हONछ" । 

tan 2q र q को कुनै एक मानको 9योग गरी वहाँको भनाइ पिुÊ गनुEहोस ्।  

    Bina claims, "If the angle made by a line with the positive direction of the X- axis doubles, then, the slope 

(inclination) of that line also doubles". Using tan 2q and specific value of q, verify her claims.  
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17. सडक िवभागले एउटा िसधा सडकको k िमटरमा एउटा बस Gटप रा¹न चाहNछ । तलको तािलकाले सडकको 9�येक ख.डमा कित बािसNदा छन ्

भNने दखेाउँछ ।  

Department of Road wants to place a bus stop at position k metres along a straight road. The table below shows how 

many residents live in each section of the road. 

 
सडक खLडको 

लSबाइ  

(िमटरमा) 

Length of 

section of the 

road (in 

meter) 

म~यमान 

Mid value 

(m) 

जनसङ्oया 

Population 

(f) 

0 – 200 100 20 

200 – 400 300 30 

400 – 600 500 40 

600 – 800 700 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 m 200 m 400 m k m 600 m 800 m 

k =? 

Bus stop 

40 
20 30 

10 

Residents 
      = fewer 
      = more 
 



सडक िवभागले पैदल दरुीको कुल वगE 𝛴𝑓(𝑚	 − 	𝑘)"	गणना गरी k को उपय�ु Gथान िनधाEरण गछE िकनभने 𝛴𝑓(𝑚	 − 	𝑘)" को मान जित सानो 

हONछ Gथान �यित उपय�ु हONछ । अनलेु पैदल दरुीको कुल वगEलाई फलन s(k) = 10k2 – 76k + 178	Ðारा 9ितिनिध�व गनE सिकNछ भNने प¢ा 

लगाउनभुयो । Department of Road measures how good a position k is by calculating the total squared walking distance 

𝛴𝑓(𝑚	 − 	𝑘)" because smaller the value of 𝛴𝑓(𝑚	 − 	𝑘)", the better the position. Anu found that the total squared 

walking distance can be represented by a function s(k) = 10k2 – 76k + 178. 

a. सडक छेउमा रहकेा बािसNदाको िवतरणको िवचरणशीलताको गणुाङ्क िनका¾नहुोस ्।  

    Calculate the coefficient of variation of the residence distribution along the road. 

b. के k का सबै मानका लािग फलन s(k) एक अिवि%छNन फलन हो ?  

    Is the function s(k) a continuous function for all values of k? 

c. अनलेु िहसाब गदाE s(3.8) = 30 पाउनभुयो । के यस मानले 3.8 मा फलन s(k) अिवि%छNन हONछ ? 

    Anu calculated s(3.8) = 30. With this value, will the function s(k) be continuous at 3.8? 
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OPTIONAL MATHEMATICS 
GRADE 10 

Marking Scheme-2083 
Full Marks: 75              Time: 3 Hours 

 

cGo j}slNks tl/sfaf6 ;d:of ;dfwfg u/]df klg cª\s k|bfg ug'{kg]{ 5 . pQ/s'l~hsfdf k|To]s r/0fsf] 
k|fKtfª\s 1 eP tfklg ljBfyL{n] cf+lzs ;dfwfg u/]sf] cj:yfdf tyf ;fdfGo kIfx¿ -h:t} M PsfO_ 5'6 x'g 
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klg pSt pQ/sf cfwf/df kl5Nnf] k|Zgsf] pQ/ lbFbf k|Zgsf] p2]Zo km/s gkg{] ePdf To;/L n]lvPsf] pQ/df 
pQ/s'l~hsfcg';f/ cª\s k|bfg ug{'kg{] 5 . 

GROUP 'A' – OBJECTIVE QUESTIONS [11 Marks] 

Q. No. 1 A B C D E F G H I J K 
Correct 
Answer 

c b  a   b   c   b  d   c   c   d  b  

 

GROUP 'B' – Within Content Area [40 Marks] 

Question 
No. 

Sub-
question 

No. 

Expected Answer Marks 

2. a. For (x – 1) to be a factor of p(x), the remainder when p(x) is divided 
by (x – 1) must be zero. i.e. p(1) = 0 

1 

b. Possible rational roots = ± #$%&'()	'#	%'+)&$+&	&,(-
#$%&'()	'#	.,$/0+1	%',#20%0,+&

 

Possible rational roots:  ±1, ±2, ±3, ±6 

1 

3. a. f(g(x)) = g(x) + 1  =  (x² – 5x + 6) + 1 = x² – 5x + 7 1 

b. 𝑔(𝑥) 	= 	𝑥²	 − 	5𝑥	 + 	6 

			= 	 (𝑥	 −	
5
2
)²	 −	

1
4

 

 
1 

c Translation of 3
"
 units in the positive x-direction (right) 

Followed by a translation of !
4
 units in the negative y-direction (down) 

1 
1 

4. a. A5 	= +2 1
1 3,  1 

b. det(A)	 = 	6	 − 	1	 = 	5 

A6! 	= 	J

3
5 −

1
5

−
1
5

2
5

K 

 
 
 
1 



c. Lines correctly drawn 
Finding and Shade the correct feasible region 
 

1 
1 
 
 
 
 
 

 

5. a. By substituting B = A in the given identity 1 
b. L.H.S. = sin 2𝐴 

=	+" )0+7 %')7
%')!7

,	× cos" A [Multiplying numerator and denominator 

by cos² A] 
=   "	&$ +7

!	8	&$+!7
  Proved 

 
 
 
1 

6. a. Making suitable diagram with label  
In fig. alongside C is the base of the cliff and T be the top.  
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

b. Finding CP = 
!))
√+

 m or CQ = 100 m 

Finding PQ = 
!)),+	.	√+/

+
 m ≈42.26 m 

1 
 
1 

7. a. 2 cos A cos B = cos(A – B) + cos(A + B) 1 

b. L.H.S. = cos 2(60°) + cos 2(60°) + cos 2(60°) = – 
+
#
 

R.H.S. = –1 – 4 cos 60° cos 60° cos 60° = – 
+
#
 

L.H.S. = R.H.S. = – 
+
#
   verified. 

1 
 
1 

60° 
T 

10
0 

m
 

C P Q 

45° 
R 



c. Stating A + B + C >180° with suitable reason 1 
8. a. Finding Translation matrix: +−33 , 1 

b. Find slope of L₁: m1 = 1. 
Find slope of L₂: m2 = 2. 
Apply the angle formula: 

tan θ = S -"69!
!	8	-"9!

S  = !
:
.  

 
1 
 
1 

9. a. (x – h)² + (y – k)² = r² 1 
b. (x – 3)² + (y – 2)² = 25 

Centre: C(3, 2)     Radius: r = 5 units 
1 
1 

c. Using 𝑦 − 𝑦! =
;!#$"
<!6<"

(𝑥 − 𝑥!) correctly  

Finding equation: y = 2 
 

1 
1 

10. a. Apply reflection in y-axis:  
A(2, 1)   →   A'(–2, 1) 
B(6, 3)   →   B'(–6, 3) 

Apply translation by (3, 2) 
A'(–2, 1)   →   A''(1, 3) 
B'(–6, 3)   →   B''(–3, 5) 

1 
 
 
1 

b. On the same graph, plotting both the object AB and the image A''B'' 
and label all points 

 

1 

11. a. Finding OD/////⃗ 	= =>7??????⃗ 		8>A??????⃗ B
"

  1 

b. Finding OD/////⃗ 	= 	 C
"
𝚤 	+ 	 𝚥	 1 

c. Expressing  OD/////⃗ 	= >7??????⃗ 8	>A??????⃗

"
  and OE/////⃗ 	= >7??????⃗ 8	>D??????⃗

"
 

Proving DE/////⃗ = !
"
BC/////⃗  

 
 
1 



12. a. Identifying battery Y has higher median from each box plot  1 
b. Finding CQD of battery X by using  (F₃	6	F₁)

(F₃	8	F₁)
 = C

!3C
	≈ 0.0566 1 

c. Recommending the battery X  
A battery with a lower CQD provides more consistent/reliable 
performance. X is recommended because it has a lower CQD for a 
remote signal tower where reliability is critical.  

 
1 

13. a. Writing the correct definition 1 
b. Finding Left-Hand Limit (LHL)= Right-Hand Limit (RHL) = 7 1 
c. Finding p(3) = 2(3) + 1 = 7 1 
d. It is continuous. Since lim

J	→	:
𝑝(x) = 7 and lim

J	→	:
𝑝(𝑥) = p(3) = 7  1 

 

GROUP 'C' – Cross Content Area QUESTIONS [24 Marks] 

Question 
No. 

Sub-
question 

No. 

Expected Answer Marks 

14. a. Finding any one correct image point 
Finding remaining correct image points 
O(0, 0)→   O'(0, 0) 
A(1, 0) →   A'(0, 1) 
B(1, 1) →   B'(1, 3) 

1 
1 

b. Finding Slope of the altitude = 0 1 
c. Showing det(M) ≠ 0 and choosing any suitable element on matrix so 

that det = 0 
1 

d. Showing M	 = 	M5 for this particular matrix so both produce identical 
transformations. Dolma is correct in this case. 

2 

15. a. HYPERBOLA 1 
b.  

Expressing vectors  
BA/////⃗ 	= 	OA/////⃗ 	− 	OB/////⃗  = 𝑎⃗ 	− 	𝑏/⃗  
BC/////⃗ 	= 	OC/////⃗ 	− 	OB/////⃗   = –a⃗ – b⃗ 

Showing BA/////⃗ 	. BC/////⃗  =0: 
And claiming the vectors BA 
and BC are perpendicular. 

 
 
 
1 
 
 
1 

c. No. Using  ∣ 𝑏/⃗ ∣< radius and showing dot product 𝐵𝐴/////⃗ 	 · 	𝐵𝐶/////⃗  = 
−|𝑎⃗|²	 +	 |𝑏⃗|²	 < 	0, a negative dot product means the angle 
between BA and BC is obtuse (greater than 90°). 

1 

d. Applying Pythagoras' theorem with AC as hypotenuse 
e(𝑥	 + 	9) 	+ √𝑥 	= 	3²  

Solving and finding: x = 16 

1 
 
1 

16. a. Expressing cos θ – cos 3θ = 2 sin 2θ · sin θ 
And sin 3θ – sin θ =2 cos 2θ · sin θ 
Proving m = tan 2θ      

1 
 
1 



b. Using m = tan 2θ = 
2	tan	θ	

1	–	tan²	θ
 

Finding m = 
+
8
 

1 
1 

c. Finding f⁻¹(h) = 
8(:	–	;))

+
 and  

f⁻¹(150) = 
8))
+

 m  ≈  133.3 m 

1 
 
1 

d. Use suitable reason claiming Bina's claim is FALSE. 1 
17. a. Calculating the correct mean (x̄)= 380 m 

Calculating correct standard deviation (σ)=183.3 m 
Calculate CV ≈ 48.2% 

1 
1 
1 

b. Claiming yes. With reason all polynomial functions are continuous for 
every real value of their variable.  

1 

c. Verifying the actual value of s(3.8) = 33.6 and claiming Anu’s 
calculated value is incorrect. Explaining Anu's arithmetic error, if 
included, affects the continuity of the function.  

OR 
Any other valid logical response 

1 

 

 


