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1 TKe WeUP LQdeSeQdeQW RI 𝑥 LQ WKe e[SaQVLRQ RI ቀ2𝑥 ൅ ௞
௫

ቁ
଺
, ZKeUe 𝑘 LV a cRQVWaQW, LV 540. 

(L) FLQd WKe YaOXe RI 𝑘. 

(LL) FRU WKLV YaOXe RI 𝑘, ILQd WKe cReIILcLeQW RI 𝑥ଶ LQ WKe e[SaQVLRQ. 

 

2 TKe OLQe 4𝑦 ൌ 𝑥 ൅ 𝑐 , ZKeUe 𝑐 LV a cRQVWaQW, LV a WaQJeQW WR cXUYe 𝑦ଶ ൌ 𝑥 ൅ 3  aW SRLQW 𝑃 RQ WKe 

cXUYe.  

(L) FLQd WKe YaOXe RI 𝑐. 

(LL) FLQd WKe cRRUdLQaWeV RI 𝑃. 

 

3 A VecWRU RI a cLUcOe RI UadLXV 𝑟 cP KaV aQ aUea RI 𝐴 cP2. E[SUeVV WKe SeULPeWeU RI WKe VecWRU LQ 

WeUPV RI 𝑟 aQd 𝐴.  

 

4 TKe dLaJUaP VKRZV a WUaSe]LXP 𝐴𝐵𝐶𝐷 LQ ZKLcK WKe cRRUdLQaWeV RI 𝐴, 𝐵 aQd 𝐶 aUe ሺ4, 0ሻ, 

ሺ0, 2ሻ aQd ሺℎ, 3ℎሻ UeVSecWLYeO\. TKe OLQeV 𝐵𝐶 aQd 𝐴𝐷 aUe SaUaOOeO aQJOe 𝐴𝐵𝐶 ൌ  90° aQd 𝐶𝐷 LV 

SaUaOOeO WR WKe 𝑥-a[LV. 

 

 

(L) FLQd, b\ caOcXOaWLRQ, WKe YaOXe RI ℎ. 

(LL) HeQce ILQd WKe cRRUdLQaWeV RI 𝐷. 
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5 TKe IXQcWLRQ 𝑓 LV deILQed b\ 𝑓ሺ𝑥ሻ ൌ െ2𝑥ଶ ൅ 12𝑥 െ 3  IRU 𝑥 ∈ ℝ. 

(L) E[SUeVV െ2𝑥ଶ ൅ 12𝑥 െ 3  LQ WKe IRUP െ2ሺ𝑥 ൅ 𝑎ሻଶ ൅ 𝑏, ZKeUe 𝑎 aQd 𝑏 aUe cRQVWaQWV.   

(LL) SWaWe WKe JUeaWeVW YaOXe RI 𝑓ሺ𝑥ሻ. 

 

TKe IXQcWLRQ 𝑔 LV deILQed b\ 𝑔ሺ𝑥ሻ ൌ 2𝑥 ൅ 5 IRU 𝑥 ∈ ℝ. 

(LLL) FLQd WKe YaOXeV RI 𝑥 IRU ZKLcK 𝑔𝑓ሺ𝑥ሻ ൅ 1 ൌ 0. 

 

6 (L) PURYe WKe LdeQWLW\ ቀ ଵ
ୡ୭ୱ ௫

െ tan 𝑥ቁ
ଶ

≡ ଵିୱ୧୬
ଵାୱ୧୬ ௫

. 

(LL) HeQce VROYe WKe eTXaWLRQ ቀ ଵ
ୡ୭ୱ ଶ௫

െ tan 2𝑥ቁ
ଶ

ൌ ଵ
ଷ
    IRU 0 ൑ 𝑥 ൑ 𝜋. 

 

 

7 (D) TKe WKLUd aQd IRXUWK WeUPV RI a JeRPeWULc SURJUeVVLRQ aUe 48 aQd 32 UeVSecWLYeO\. FLQd 

WKe VXP WR LQILQLW\ RI WKe SURJUeVVLRQ. 

 (E) TZR VcKePeV aUe SURSRVed IRU LQcUeaVLQJ WKe aPRXQW RI KRXVeKROd ZaVWe WKaW LV Uec\cOed 

eacK ZeeN. 

 ScKePe A LV WR LQcUeaVe WKe aPRXQW RI ZaVWe Uec\cOed eacK PRQWK b\ 0.16 WRQQeV. 

 ScKePe B LV WR LQcUeaVe WKe aPRXQW RI ZaVWe Uec\cOed eacK PRQWK b\ 6% RI WKe 

aPRXQW Uec\cOed LQ WKe SUeYLRXV PRQWK. 

  TKe SURSRVaO LV WR RSeUaWe WKe VcKePe IRU a SeULRd RI 24 PRQWKV. TKe aPRXQW Uec\cOed LQ 

WKe ILUVW PRQWK LV 2.5 WRQQeV. 

  FRU eacK VcKePe, ILQd WKe WRWaO aPRXQW RI ZaVWe WKaW ZRXOd be Uec\cOed RYeU WKe 24-

PRQWK SeULRd. 
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3

b. Scheme A : a -- 2.5 tonnes

D= 0.16

524=221 (2×2.5+23×0.16)=104.16 tonnes
=

Scheme B : a = 2.5 tonnes

r= I -16% = 1.06
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-

=
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1 (i) Find the first three terms in the expansion, in ascending powers of 𝑥, of ሺ1 െ 2𝑥ሻହ. 

 (ii) Given that the coefficient of 𝑥2 in the expansion of  ሺ1 ൅ 𝑎𝑥 ൅ 2𝑥2ሻሺ1 െ 2𝑥ሻହ  is 12, find the 

value of the constant 𝑎. 

 

2 (i) Prove the identity ሺsin 𝜃 ൅ cos 𝜃ሻሺ1 െ sin 𝜃 cos 𝜃ሻ ≡ sin3 𝜃 ൅ cos3 𝜃. 

 (ii) Hence solve the equation ሺsin 𝜃 ൅ cos 𝜃ሻሺ1 െ sin 𝜃 cos 𝜃ሻ ൌ 3 cos3 𝜃  for 0° ൑ 𝜃 ൑ 360°. 

 

3 The diagram shows a kite 𝑂𝐴𝐵𝐶 in which 𝐴𝐶 is the line of symmetry. The coordinates of 𝐴 and 𝐶 are 

ሺ0, 4ሻ and ሺ8, 0ሻ respectively and 𝑂 is the origin. 

 (i) Find the equation of 𝐴𝐶 and 𝑂𝐵. 

 (ii) Find, by calculation, the coordinates of 𝐵. 

 

 

 

4 The diagram shows a circle with centre 𝑂 and radius 𝑟 cm. The points 𝐴 and 𝐵 lie on the circle and 𝐴𝑇 

is a tangent to the circle. Angle 𝐴𝑂𝐵 ൌ 𝜃 radians and 𝑂𝐵𝑇 is a straight line. 

 

 

 

 

 

 

 

(i) Express the area of the shaded region in terms of 𝑟 and 𝜃.    

(ii) In the case where 𝑟 ൌ 3 and 𝜃 ൌ 1.2, find the perimeter of the shaded region.  

 

5 (a) A geometric progression has a second term of 12 and a sum to infinity of 54.  

  Find the possible values of the first term of the progression.     

 (b) The nth term of a progression is 𝑝 ൅ 𝑞𝑛, where 𝑝 and 𝑞 are constants, and 𝑆௡ is the sum of the 

first 𝑛 terms. 

  (i) Find an expression, in terms of 𝑝, 𝑞 and 𝑛, for 𝑆௡.    

  (ii) Given that 𝑆ସ ൌ 40  and 𝑆଺ ൌ 72, find the values of 𝑝 and 𝑞.   
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=
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1 FiQd Whe cRefficieQW Rf ଵ
௫య  iQ Whe e[SaQViRQ Rf ቀ𝑥 − ଶ

௫
ቁ

଻
. 

 

2 The diagUaP VhRZV aQd aUc 𝐵𝐶 Rf a ciUcle ZiWh ceQWUe 𝐴 aQd UadiXV 5 cP. The leQgWh Rf Whe aUc 𝐵𝐶 iV 

4 cP. The SRiQW 𝐷 iV VXch WhaW Whe liQe 𝐵𝐷 iV SeUSeQdicXlaU WR 𝐵𝐴 aQd 𝐷𝐶 iV SaUallel WR 𝐵𝐴. 

 

 

 

 (L) FiQd aQgle 𝐵𝐴𝐶 iQ UadiaQV. 

 (LL) FiQd Whe aUea Rf Whe Vhaded UegiRQ 𝐵𝐷𝐶. 

 

 

3 TZR SRiQWV 𝐴 aQd 𝐵 haYe cRRUdiQaWeV (−1, 1ሻ aQd (3, 4ሻ UeVSecWiYel\. The liQe 𝐵𝐶 iV SeUSeQdicXlaU 

WR 𝐴𝐵 aQd iQWeUVecWV Whe 𝑥-a[iV aW 𝐶. 

 (L) FiQd Whe eTXaWiRQ Rf 𝐵𝐶 aQd Whe 𝑥-cRRUdiQaWe Rf 𝐶. 

 (LL) FiQd Whe diVWaQce 𝐴𝐶, giYiQg \RXU aQVZeU cRUUecW WR 3 deciPal SlaceV. 

 (LLL) FiQd Whe PidSRiQW Rf 𝐴𝐵. 

 

4 IQ aQ aUiWhPeWic SURgUeVViRQ Whe fiUVW WeUP iV 𝑎 aQd Whe cRPPRQ diffeUeQce iV 3. The 𝑛Wh WeUP iV 94 

aQd Whe VXP Rf Whe fiUVW 𝑛 WeUPV iV 1420. FiQd 𝑛 aQd 𝑎. 

 

5 (L) ShRZ WhaW   
୲ୟ୬ ఏାଵ
ଵାୡ୭ୱ ఏ

+ ୲ୟ୬ ఏିଵ
ଵିୡ୭ୱ ఏ

≡ ଶ(୲ୟ୬ ఏିୡ୭ୱ ఏሻ
ୱ୧୬మ ఏ

. 

 (LL) HeQce, VhRZiQg all QeceVVaU\ ZRUkiQg, VRlYe Whe eTXaWiRQ 
tan 𝜃 + 1
1 + cos 𝜃

+
tan 𝜃 − 1
1 − cos 𝜃

= 0 

   fRU 0° < 𝜃 < 90°. 

 

6 A cXUYe haV eTXaWiRQ   𝑦 = 2𝑥ଶ − 3𝑥 + 1 aQd a liQe haV eTXaWiRQ 𝑦 = 𝑘𝑥 + 𝑘ଶ, ZheUe 𝑘 iV a 

cRQVWaQW. 

 (L) ShRZ WhaW, fRU all YalXeV Rf 𝑘, Whe cXUYe aQd Whe liQe PeeW. 

 (LL) SWaWe Whe YalXe Rf 𝑘 fRU Zhich Whe liQe iV a WaQgeQW WR Whe cXUYe aQd fiQd Whe cRRUdiQaWeV Rf Whe 

SRiQW ZheUe Whe liQe WRXcheV Whe cXUYe. 
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line BC = f = 38.2
°

Y - 4= - ¥ (x - 3)
3Y - 12=-4×+12 6 . Y = 2×2-3×+1

(1) 42-134=24 y = kxtk
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=
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