ferfeTsfenvur Aferent (e HeaTgh), 2082

HAT: 9710 U : 75
forwe : ofemew v U : 3 "UT
TETT TA (Objective fere=erEmTa [Within AATTILTTA [Cross
. STHT Questions) Content Area (WCA)] Content Area (CCA)] STFT O STHET
ICLRLF)
ko) WK‘U‘A‘HA K|U|A‘HA K‘U|A‘HA'FI'{!§€IT ATH
ATHh
1 | sfemfor 29 1 1 2 2 4 2 2 2 1 | Objective 17
questions: 11
2 | Befufy 30 1 1 1 2 2 4 1 2 2 1 (Each of 1 17
3 | sfufa 36 1 1 1 2 3 6 2 1 3 | mark) 20
WCA: 12
4 | 9% 11 1 1 1 1 2 1 7
(Total 40
5 | dATSRIH 10 1 1 1 1 3 marks) 7
CCA: 4
6 o t 12 1 1 1 1 1 1 1 | (Total 24 7
A
marks)
T 128 3 3 3 2 9 9 16 6 6 11 7 75
AT 11 40 24 75
qMe:

2. W forsI&TsT T ESHTCHe q@ehT TIRT AISRUehl STEHWR [T (K) : 16%, STET (U) : 24%, TART (A) : 40% T 39 S&TdT (HA) : 20%] STTER HARTH © | €HTeHeh
TEHT SATHAH R HSHAH ATHE T T B |

2. Ta Ut werew FFmior T © | Seieh ST TheaT 16t ST Taeh SUSHEE HHIGRT T |l © |

3. Sedoh T G3eRa SIHTeT SUTHES g B |

. B TRIEETSTTd Teoh Hel ST&eh! (oRIaEdes THTaIRT & T s HHfor 1o 3 |

. foreRrernTa werews fmfor et & forrramermiaent faveeedes graf-ed s o T wfe 3 |

€. SASIEETd wares Fmior et 31 foramrariaent faererqes qraferd g faior o © |

o, forarersTa Feree o et sftsora, Brerorfafa T senfuf fosramene d dRetier go qom weet, qeargshere T EH =M T T fasaesee @ thae 99
i T ® |

¢ wwmoﬂwﬁawﬁaﬂaﬁaﬁﬁﬁ@ o Ty fago = T gfefadia formefferr wfir femmm stramfta warht debfouss v R T{u © |




THAT 997 (Model Question)-2083

el (Grade): 20 (10)

fore=r (Subject): e mfora (Optional Mathematics)

T T A | Attempt All Questions.

qHE "&h' (Group 'A')

quitge (Full Marks) : 94 (75)

a9 (Time) : 3 9927 (3 hrs.)

aqq. 2 FEITA T2 (Objective Questions) AgHh |HATHTHSR
(Q. No. (Marks) de
1) (Cognitive
Level)
A. | TRITFERRT TARTSE ax? + bx + ¢ = 0 T3 GHTHT T&T ATETooh HIGE ............... T FF e 0 |
When solving ax* + bx + ¢ = 0 graphically, the real roots correspond to ........
a. Wﬂﬁlﬁ?ﬁﬁ%r_&o (The vertex of the parabola)
b. IRTSTATH Y- ST&THT hTehT y- @Ug (The y-intercept where the parabola crosses the Y- axis) ! s
c. RIS X- 3T&THT HIeehT x- TUSEH (The x-intercepts where the parabola crosses the X- axis)
d. gfufaent o781 (The axis of symmetry)
B. | AR ® flx) = 3x — 2 ® W AR WEA Tl U G0 ?
If function f (x) = 3x — 2, which one of the following is true? 1 A
a.f'3)=17 b.f(7)=3 c.f(7)=3 d.f'(f'G)=17
C. | et 754 cos 20° + cos 4o°ﬁm@a?
Which of the following is the value of cos 20° + cos 40°? 1 A
a. 2cos 30° cos 10° b. 2sin 30° cos 30° c. 2sin 30° d. 1




TR HEY Tl SIS sin (A + B) 15 &l SIH] SHISS ?

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

a.sin A cos B—cos AsinB b. sin A cos B +cos Asin B “
c.cos Acos B—sin AsinB d.sin A +sin B
T SATATFARAT U3¢ THAT FTEHT Toehl T3ZT Il FEeh! THIATS 5 Ich TGkl 15Tk ST1QT I~IATT HIUTHT hd T
A, T 2
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. JTAAHHRAT T TQToTeh gﬁ 32\% STfaT I~TqTeT ShIVERT 1T U< | (As the distance between the observer and the tree
decreases, the measure of the angle of elevation decreases.)
b. TG IS AT TeaT ST IR T THH Weles | (As long as the height of the tree remains unchanged, the measure HA
of the angle of elevation remains the same.)
c. TGh! g IATI L&l & U T ST IshTeha [sFershl U FIZe ST HUHTe! I3l hIUTshi 719 5[ge S | (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. wﬁmw@maﬁmﬁwa@ | (When the height of the tree remains unchanged, the measure of the angle
of elevation decreases.)
FHTRIT 22 + 2 = 49 T TILT FeThl TR TTed | I JIoh ATH Hidl G0 2
The equation x> + y* = 49 represents a circle. What is the diameter of the circle? A
a. 7 b. 14 c. 49 d. 98
TS (ETE® UShIATIEHT oee B | Al T32T {@Tehl FohTd m 9T STehich] Gl .. ... TS |
Two lines are perpendicular to each other. If one line has slope m, the slope of the other must be...... K
a.m b. —-m c. % d. —%
TETEE p = x Tx = 0 T shiteh SUHT THTHT GEATT G TRUST | Ith HIeh TAT-OTHT Ff Torgehl Sictforesr 3eT T8 2 HA

o




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

a.y=x i’@mTﬁEiEFﬁr_g’ (Every point on y =x)

b.x=0 ‘f@mﬁa‘@aﬁrg (Every point on x = 0)

c. ?@?%f_g HTA (Only the origin)

d. Fﬂﬁ}gﬁﬁlﬁﬁ\@? (Such a point does not exist.)

afe AABC AT ZABC = 90° 9T GHehIT SIS HSTEEATS SIS Halg®ah! Toherl IH®S Fhid 87 ?

If the scalar product of two non-zero vectors is zero, what can be concluded about the angle between them?

a. -1 b. 1 c.0 d. k (k #0)

T3 BT f{x) Bl x = g HT ST G&Teh! T AT G&Teh! HHTH SR S @ f{q) AT B | I TS x = g AT o T HichD
?

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. A= ©, forTvm ST vt T 3T uerent WWW@T{I (Continuous, because the left and right limits are equal.)
b. 3fafes= B, TRy FeAeh! ATY=aT HIHT=aHToh Hew g9 | (Continuous, because limits are more important than
function values.)

c. fafee= , foFm x = o 1 daTaam 9 | (Discontinuous, because the function has no limit at x = a.)

d. Tafes=1 B, forve AAfafsa= g1 b aReTiNd geT |1 STt 9eT T ST Yafeh! hl HIHT-aHT sk g8 | (Discontinuous,

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

T3 U qLATGhehl T T foreroTTiieTdTen! ToTTgeh AT T | S fereuiietdret o SHISS |

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

a. J&! THEY d2ATgsh (More consistent data) CCAEERE (Greater variability)
c. <1 HeTsh (Lower mean) d. =9 gfeTehT (Higher median)




vz @' (Group 'B')

frv=es s ferer ererTa (Within Content Area) AgHh | GAWTHSR
(Content Area) | X (Marks) de
Q. Cognitive
No.) Level)
EISHIEG) 2. | GBI HTH fix) = x — | LTI TGURRT AT p(x) = x° — 6x° + 1 1x — 6 [5THT B |
(Algebra) The function f{x) = x — 1 and a polynomial p(x) = x> — 6x* + 11x — 6 are given.
a. p(x) 1 U2 UGS f{x) T ST AETe |
Write the condition for f{x) to be a factor of p(x). 1 K
b. SRR SIS p(x) T TPTTIT HASE [T T SATATIde HeT ATear S T |
Use rational root theorem to determine the possible roots of the polynomial p(x). 1 A
3. I wmAEfx) =x+ 1T g(x) =x*— 5x + 6 faguH &7 |
Given a function f{ix) =x + 1 and g(x) = x* — 5x + 6.
a. T B fg(x)) T THTISTEH |
Find the composite function f{g(x)). I u
b. g(x) TSy = (x — h) + k 1 TG &I |
Convert g(x) into the vertex form y = (x — h)* + k. ! U
c.y = x> g(x) mWTﬁWWWWﬁT@H |
Describe the combined transformation involved to transform the function y = x* into g(x). 2 HA
A Jro-[)] Fn
Matrices A = [i ;] and B = [;] are given.
a. AT IR TSR |
Find A".
1 K




b. AT SIS |
Find A™".
c. ITHHHATEE 2x +y < 8,x + 3y < 9,x = 0Ty > 0 I HIHA & & @I TEBTR Y |

The constraints are 2x +y < 8, x + 3y <9, x > 0 and y = 0. Show the feasible region on

graph.
Freprortafa ‘v‘lﬁ'&l‘ﬁﬁa‘fsin(AJrB):sinAcosBﬂLcosAsinB|33Q$.|€§|
(Trigonometry) Given the identity sin (A + B) = sin A cos B + cos A sin B.

a. fesushT TGRS sin 2A = 2sin A cos A ! TEIAT FHEH TR T Hihs ?
How can you convert the given identity in the form of sin 2A = 2sin A cos A?
. . . 2tanA
b. IfE sin 2A = 2sin A cos A 9T sin 2A =—ZSITITEFIHTF®'H I
1+tan4 A D

2tan A

If sin 2A = 2sin A cos A, show that: sin 2A = ———.
1+tanZ A

100 m AT IZTehI ZUISITE Teh {CRTHT Teohl STHehT G5 Tole® STelelieh Tel ShHST STeId Ve 60°
T45° 9T |
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. IgITohT TS, STTHehT g3 fofeg T 3FaId hlve® Seetd T ol SISy |
Draw a labelled diagram showing the height of cliff, the two points on the ground and angles
of depression.
b. SR g forgferarent g uem eTIS eIy |

Find the distance between the two points on the ground.

ISl -ard FerETHeRT faguah! ® |

Given a conditional identity:

cos 2A +cos 2B+ cos 2C=—-1 -4 cos A cos B cos C
a.2cos A cos B FIT:??ﬁ“TaT Hed{ohl ®YHT c*l(egSIH\I




Write 2cos A cos B in terms of sum or difference. K
b. A A = B = C = 60° T A fezUeh! G iifehTeiTs SHTIU e |

Verity the above identity if A =B = C = 60°. A
c. A=90° B = 60° T C = 45° TRT {G3TeH! HelATHehT FHIUTA TgTohT GFHTIoId el T 10T

ST |

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

45°. HA

ERltIn Toem @ L, forge® A(1, 2) TB(S, 6) TQUTTH 3 |
(Geometry) A straight line L, passes through the points A(1, 2) and B(5, 6).

a. Tag A(1, 2) A1 farmg A'(-2, — 1) HT S0 T Higed dieged |

Write the matrix that transforms the points A(1, 2) into the point A'(-2, —1). K
b. faar @ L, & e @i Ly: 2x — p + 3 = 0§ SIS =R O B 9 tan 0 3 A I ST

|

The line L, makes an acute angle 0 with the line L,: 2x —y + 3 = 0. Find the value of tan 0. A

T3] IIh! THIRT 22 + )2 — 6x — 4y — 12=0T |
x*+y*—6x —4y — 12 =0 is an equation of a circle.

a. 5 (h, k) T ITHT (r) T JTohT THIFT TETRI |

Write the equation of circle with centre (4, k) and radius (7). K
b. T TE3Teh Iereh! s T STEIATE U=l TSR |

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

c. Sth SITeh! ITCfRrehl i foreg P(8, 2) ® W g3 Toivg ®oh! 1 TN T S[xieh! STefeTehl {HTshOT
T RIS |
Use two-point formula to find the equation of radius, where point P(8, 2) lie on the

circumference of the circle.




10.

T3l T @t foee® A(2, 1) TB(6, 3) @18 SISTH © |
Points A(2, 1) and B(6, 3) are joined by a straight line.

a. TegTehT forge® A 1B TS Hh TAHTTOT ToR ™ TAHT=0T Tl ITH & forgeent Sidfer
forge® U HTTSTR I, ST&l R o Y- ST&THT HUsh e T T o Sl (g)mﬂ@ﬁ'{:%lm
JASS |
A combined transformation ToR is applied where, R is reflection in the Y-axis and T

translation by vector (;) Find the images of the points A and B under this transformation.

b. o] T fdfers gof el Use d@rtemm T sursge |

Plot object and final image in the same graph paper.

TeFaT (Vector)

11.

ditten! o7 Bryst ABC o1 ¥iiferge®ent Haemgeh fegue C(6,5)
S| AB T AC 1 ReATgee F9eT: D TE & | 1/

The coordinates of vertices of triangle ABC are givenin (5 3

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

AC respectively.
a. D okl feufa St A T B o7 Rerfa Seretent wqaT

e |
Write the position vector of D in terms of position vector of A and B.
b. D =1 feurfd Seet 7T J o1 ®9HT U=T TS TR |

Find the position vector of D in terms of 7 and J.

c. S faferse wwford e : DE = - BC

—

BC

B(4,1)

N |-

Prove by vector method: DE =

HA




TGP
(Statistics)

12.

deTeh! ST W& T ST X TY T {313 T SETSUa |

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

Battery Y

Battery X

. |

T
60

T T T T T T T T T T T T T T T T T T T T
62 64 b6 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 no

Battery Life (Hours)

a. AIEFHTHT SHATUHT T SATLTh! [IHTS GHAT 3= © 2
Which battery has higher battery life in terms of median?
b. S Y =l =tz foreretent Tumges 0.098 ® W ATt X shl =Iquieiiy forreten! Tume
fepTeTRY |
The coefficient of quartile deviation of battery Y is 0.098. Calculate the coefficient of

quartile deviation of battery X.
c. TSN SfeTehH HPAfIeTS STHHAT Tesh! et ZTaraT TTeeht STl SATdt X TY Hedl TSl BHIE T ©
| HTTrehT GETeRT SATETHT TUTS S AT SANTRT AT G fafg, ford 2

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?

HA




HHT=qq= T 13. | G328 e p(x) MHTTER GRTIe RT3 |

ERCEX| (Limit _(2x+1, 1<x<3
. p(x)_{x+4, x> 3

and Continuity)

A function p(x) is defined as follows.

(x)_{2x+1, 1<x<3
pPX) = x+4, x>3
a. HeTTeh! ST fosmTaTarTs gieTiia e |

Define continuity of a function.

b. x %1 AT 3 S A1 5T BT p(x) Tl HHTH T TSR |

Find the limit of the function p(x) when x approaches to 3.
¢. p(3) T TSI |
Find p(3).
d. x = 3 AT e p(x) Ao a1 fofws~ % T TSR | TUTSehT FShaTs I THe |

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

conclusion.

HA




aqg ' (Group 'C')

T T AT &5 (Cross Content Area) Agh | HAHTCHSR
(Q. No.) (Marks) G
(Cognitive
Level)
14. | sfferge 0(0, 0), A(1, 0) TB(1, 1) YT st OAB T T8T ETT=eT AT M = (2 ;) T
There is a triangle OAB with vertices O(0, 0), A(1, 0) and B(1, 1), and a transformation matrix M = ((1) ;)
a. IS OAB WS Higehd M o SAMI=RUT et ST Sfcrferest frygofsht sidfarge® O'A'B' o1 HeTTgsh T S ge |
Find the coordinates of the image O'A'B' under the transformation by matrix M.
b. Brst OAB 1 3fitiferg O SITE AB AT Rg=ishi =gl siqalolwwusgs\lw 2 v
Find the slope of altitude of triangle OAB drawn from vertex O to AB. . A
c. % M U I &1 ? AfS BIg A Tl Thel HIgd SIS g ?
Is M a singular matrix? If not, how do you make it singular? . HA
d. SICHT W{g= Higd M o1 J€eh! 3hH TIEqH et s HigeR M o T SAHT=RT {1 §55 | o qUTg. SIcHTeR! HHATSET
HEHA B8, aTeUEied Ui e |
Dolma claims that the transformation will always be same whether we use matrix M or its transpose M". Do
you agree with Dolma's statement? Justify with an example. ’ HA




15.

SRITS 3T HISeh! A3 HISToheh &leh! ToeHT HICTWAT | T8lcl T3LT HITSTH] B
HichieR TTgb e RS |
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. IS U3 THAC T ddgal semi vertical angle =T 33?13[ T.90° WT=aT | ?ﬁ A ° ¢

T Bk HICAT HITSTHT S~ STHRR! ATH e |

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 90°.

b. FETel 3TEf ABC SHISTHA! T STeieh] S0 I3 fofge® A T C ST Rewioht SiTaTe® STefexen Jgeh Tifer
o= B AT ZaT ST I01 Tk THHI0T TISTWAT | TETehT HAATSeATS Heret ferfRramte safore iere |
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. o ZIATehT ATE forrg B STefeeiorst =moT get = el o+ Hel g, o ey |

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. = (ABY =vx + 9 T(BC)*= vx and AC = 3 I3 WU x ! A e |
If (AB)’ =+v/x + 9 and (BC)* = +/x and AC = 3 units, calculate the value of x.

HA

HA

16.

Teh ST YSIT T32T URTE Ffeeehl © | Ith UTSsh! 3418 T ﬁﬁﬁaﬂagﬁﬁmmz h T ST GRIfRd Sl

cos 6—cos 360
h=f(x) = mx + 50 © | ULTSHI et m Sin30-_sind

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

) o cos 6—cos 30
function: 4 = f{x) = mx + 50. The slope of a hill is measured by m =

a. SHTIUT T8 | Prove that: m = tan 20
b. TETSH! <hI0T O ! © o6 tan 6 = %,méaaﬂwglaﬂamaﬁmwwm‘@ql

sin30-sin @’




The angle 0 of the hill is such that tan 0 = § Hence, find the value of slope m.
c. Teradi et ! (x) =Rl SRITT T el 150 i St gat ar ekt fetfarsiter gl o erre e |
Using the inverse function f(x), find the horizontal distance covered if the hiker is at a height of 150 meters.
d. TorTTet syt 21fe 3 T@iTet X - S787hi GfTerh fETTHT SITChT hi0T g5 TOM HUHT |l T@Tsh! Fohrd Ui g oM g" |
tan 20T O ﬁiﬁ@qﬂﬁwwm W@T@@EI

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 20 and specific value of 0, verify her claims.

HA

17.

TS [T 3T 98T Heahah! / THETHT U321 o¥ $27 TEH A1~ | TAeh! dTieTehic] SSshohl Jcish GUSHT i STH=T S

T YLD |

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.

Ugh @USH! | HEAWH | SHEgEAT
ISR 1ES Mid value | Population
(frewm) (m) ®
Length of
section of the
road (in
meter)
0-200 100 20
200 — 400 300 30
400 — 600 500 40
600 — 800 700 10

Residents

O = fewer
@ = more

l ! ‘ |

1 1 1
200 m km 400 m 600 m 800 m
k=2




T formTet Yeet gltehl el ol Xf (m — k)2 UM T f ohl SUgh ST [T 7 Tohavid If (m — k)2 o1 A ST |1
& T I SUFH 570 | STt Uaet glieh el aletTs et s(k) = 10k — 76k + 178 FIU Tiaffereas T Hfehmes W o=t

Fl“Tl'o‘_:l:lTéﬁ | Department of Road measures how good a position £ is by calculating the total squared walking distance
Xf(m — k)? because smaller the value of Xf (m — k)?, the better the position. Anu found that the total squared
walking distance can be represented by a function s(k) = 10k* — 76k + 178.
a. TS I ToohT ATE-aToh [oaRUTeh ek T TAdTeh! OIS HehTederd |
Calculate the coefficient of variation of the residence distribution along the road.
b. o k T Gl AT AT B s(k) Teh Iferfos~ Bt & 2
Is the function s(k) a continuous function for all values of £?
c. 3T Te@Te TRt 5(3.8) = 30 UISTWAT | % F€ HIAA 3.8 HT %t s(k) Al g7 2

Anu calculated 5(3.8) = 30. With this value, will the function s(k) be continuous at 3.8?

HA

HSPTHAT (All the Best)




Full Marks: 75

OPTIONAL MATHEMATICS
GRADE 10

Marking Scheme-2083

Time: 3 Hours

A AHeah AP THET FTHTITE TAT 9T AP T&TH T @ | IAHISAHBTHT TUF =]
YIATSE 1 9 QA faemdier SAiRTE FHTIT TRT AARATHT TAT ATHI JeTe® (S : THTS) T &
TUHT FHA 0.5 ASH TS 99 B | Connected questions T ITE ARTecT T I TAT TUHT 8 T
i JFT TTARHT ATIRHAT Aigecdl FHH! IJaA¥ fGaT FeAEl Tg9d ®¥eh 799 TUAT AT AMGURT IAHT

AR STHIATIAR AZF T T G, |

GROUP 'A' - OBJECTIVE QUESTIONS [11 Marks]

Q. No. 1 A B C D 12 F G H I J K
Correct c b a b c b d c C d b
Answer
GROUP 'B' — Within Content Area [40 Marks]
Question | Sub- Expected Answer Marks
No. question
No.
2. a. For (x — 1) to be a factor of p(x), the remainder when p(x) is divided 1
by (x — 1) must be zero. i.e. p(1) =0
b. Possible rational roots = 4 — s of constant term 1
~ factors of leading coefficient
Possible rational roots: +1, +2, +3, £6
3. a. flgx)=gx)+1 = (xP®-5x+6)+1=x*-5x+7 1
b. gx) = x* = 5x + 6
5 1 1
— _ N2 _ =
= @-9" 3
¢ Translation of ; units in the positive x-direction (right) 1
1
Followed by a translation of i units in the negative y-direction (down)
4. a. T 2 1 1
A =(7 )
b. dettA) =6 —1 =5
3 1
-1 _ 5 5
AT = 1 2 1
5 5




Lines correctly drawn
Finding and Shade the correct feasible region
Y

10 +

o+
w

((I_llj.(ll 1

By substituting B = A in the given identity

L.H.S. =sin 24
__ (2sinAcosA
- ( cosZ2A
by cos? A]
2tanA
1+ tanZA

) X cos? A [Multiplying numerator and denominator

Proved

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

T - R
45°
=
S
=
[ 1
C P Q
T 100
Finding CP = 7 mor CQ=100m
100(3 — V3
Finding PQ = % m ~42.26 m

2 cos A cos B =cos(A — B) + cos(A + B)

3
L.H.S. = cos 2(60°) + cos 2(60°) + cos 2(60°) = — E
R.H.S. =—-1 -4 cos 60° cos 60° cos 60° = —%

3
LHS.=RH.S.=- 2 verified.




Stating A + B + C >180° with suitable reason

Finding Translation matrix: (_33)

Find slope of Li: m; = 1.
Find slope of L2: m2 = 2.

Apply the angle formula:
1
5

_ | mi—my

tan 0

1+mym,

(x—hP+(y—kP=r

x—=32+(@y-22=25
Centre: C(3,2) Radius: r =5 units

Y2-y,
X2—X1

Usingy —y; = (x — x1) correctly

Finding equation: y =2

10.

Apply reflection in y-axis:
AR2,1) —» 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)

On the same graph, plotting both the object AB and the image A"B"

and label all points
Q.N. 10 - Combined Transformation TR

8
BN Object AB

BN Image A"B" (after TeR)

B(6,3)

A2,1)

-6 -5 -4 -3 =2 -1 0 1 2 3 4 5 6 7 8

11.

Finding 0D = (04 +0B)

Finding OD = g? + 7

OA+ OB 0A+ OC

and OF =

Expressing 0D =

Proving DE = iﬁﬁ




12. a. Identifying battery Y has higher median from each box plot 1
b. Finding CQD of battery X by using % = % ~0.0566 1
C. Recommending the battery X
A battery with a lower CQD provides more consistent/reliable 1
performance. X is recommended because it has a lower CQD for a
remote signal tower where reliability is critical.
13. a. Writing the correct definition 1
b. Finding Left-Hand Limit (LHL)= Right-Hand Limit (RHL) =7 1
C. Finding p(3)=23)+1=7 1
d. It is continuous. Since )}1_1)113 p(x) = 7 and )}1_)m3 p(x) =p(3)=17 1
GROUP 'C' — Cross Content Area QUESTIONS [24 Marks]
Question | Sub- Expected Answer Marks
No. question
No.
14. a. Finding any one correct image point 1
Finding remaining correct image points 1
0(0, 0)— 0O'(0, 0)
A(1,0)— A'0,1)
B(1, 1) — B'(1,3)
b. Finding Slope of the altitude = 0 1
Showing det(M) # 0 and choosing any suitable element on matrix so 1
that det = 0
d. Showing M = MT for this particular matrix so both produce identical 2
transformations. Dolma is correct in this case.
15. a. HYPERBOLA 1
b.
Expressing vectors B
BA = OA - 0B=d — b
BC = 0C — OB =—a"-b’ !
Showing BA . BC =0: /
And claiming the vectors BA | 1
and BC are perpendicular. A ° c
C. No. Using | b |< radius and showing dot product BA - BC = 1
—|a’|*> + |b”|* < 0, anegative dot product means the angle
between BA and BC is obtuse (greater than 90°).
d. Applying Pythagoras' theorem with AC as hypotenuse 1
JEF9) 4% = 3
Solving and finding: x = 16 1
16. a. Expressing cos 6 — cos 360 =2 sin 20 - sin 6 1
And sin 30 —sin 6 =2 cos 20 - sin O
Proving m = tan 20 1




Usi ~ tan 20 — 2tan 0 1
SRE TS ante 1

3

Finding m = "

4(h -50

Finding /(h) = % and 1

400
f"(150)=Tm ~ 1333 m 1
Use suitable reason claiming Bina's claim is FALSE. 1
17. Calculating the correct mean (X)= 380 m 1
Calculating correct standard deviation (6)=183.3 m 1
Calculate CV = 48.2% 1
Claiming yes. With reason all polynomial functions are continuous for 1

every real value of their variable.

Verifying the actual value of $(3.8) = 33.6 and claiming Anu’s 1

calculated value is incorrect. Explaining Anu's arithmetic error, if
included, affects the continuity of the function.

OR
Any other valid logical response




